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Draft Environmental Impact Statement for the Ocklawaha River Restoration Project 
Marion and Putnam Counties, Florida 

Responsible Agencies: U.S.D.A. Forest Service (USFS) and the Florida Department of 
Environmental Protection (FDEP). 

Responsible. Official: Marsha Kearney, Forest Supervisor, National Forests in Florida, 
325 John Knox Rd., Suite F-100, Ta11ahassee, FL. 32303 

Abstract: This draft environmental impact statement (DEIS) was prepared for the 
proposal by the FDEP to continue to occupy national forest system land for operating and 
maintaining portions of Kirkpatrick Dam, Rodman Reservoir and Eureka Lock and Dam 
in conjunction with partial restoration of the Ocklawaha River. The USFS will make a 
decision to continue or discontinue permit occupancy of Kirkpatrick Dam and Eureka 
Lock and Dam on national forest lands based on FDEP's management intentions and the 
environmental analysis. Four project alternatives were considered: full retention (no 
action), partial retention, partial restoration (preferred alternative), and full restoration. 
Potential impacts under both retention alternatives include limited or no floodplain 
restoratio~ extensive aquatic plant management, limited seasonal water level fluctuations 
and nutrient exchange, continued habitat fragmentation and tree loss. Implementation of 
either full or partial restoration alternatives will restore historic floodplain hydrology, 
sediment transport, nutrient exchange, water quality and vegetation. Limited short-term 
impacts to downstream nutrient and sediment transport are expected. Impacts to habitat 
for threatened or endangered species are predicted, although habitat connections will be 
restored for at least three listed species and nesting and roosting habitat will increase for 
colonial wading birds. Construction and costs are substantially less under partial , as 
opposed to full restoration. Negligible recreation and socioeconomic impacts are 
predicted under any of the four alternatives. 

For more information contact: George Hemingway, Special Projects Liaison, National 
Forests in Florida, 325 John Knox Rd., Suite F-100, Tallahassee, FL. 32303 
FAX: 850-942-9305 

Comments must be submitted to the above contact person by June 29, 2001. 

Reviewers should provide the Forest Service with their comments during the review period of the draft 
environmental impact statement. This will enable the Forest Service to analyze and respond to the comments at 
one time and to use information acquired in the preparation of the final environmental impact statement, thus 
avoiding undue delay in the decisionmaking process. Reviewers have an obligation to to structure their 
participation in the NEPA process so that it is meaningful and alerts an agency to the reviewer's position and 
contentions. Vermont Yankee Nuclear Power Corp. v. NRDC, 435 U.S. 519,553 (1978). Environmental 
objections that could be raised ·at the draft environmental impact statement stage may be waived if not raised 
until after completion of the final environmental impact statement. City of Angoon v. Hodel. 803 F.2d IO 16, 
1022 (9th Cir. ·1986) and Wisconsin Heritages, Inc. v. Harris. 490 F. Supp. 1334, 1338" (E.D. Wis. 1980). 
Comments on the draft environmental impact statement should be specific and address the adequacy of the draft 
environmental impact statement and the merits of the alternatives discussed (40 CFR 1503.3). 
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1.0 Summary 

1.0 Summary 
. 1.1 Background 

In the early 1990's, the U.S. Army Corps of Engineers (COE)transferred their land interests and structures in 
the Cross Florida Barge Canal to the State of Florida. As a result of the transfer, the State applied for and was 
issued a permit by the USDA Forest Service (USFS) for the occupancy of Kirkpatrick Dam and Eureka Lock 
and Dam. The permit expired and has been extended to provide time for the State to develop manatee 
protection for Kirkpatrick Dam and apply for a new occupancy permit describing their management intentions 
and environmental analysis to support their proposal. A Notice of Intent (NOi) to prepare a draft 
environmental impact statement for this project was prepared by the COE and published on February 6, 1996. 
The COE decisions include permitting activities for Section 9 and Section 10 of the Rivers and Harbors Act 
and for Section 404 of the Clean Water Act. The COE permitting decisions are several years away. The 
Forest Service decision is ripe for action at this time. The Forest Supervisor for the National Forests in Florida 
will decide whether or not to permit continued occupancy and use of national forest system land by the Florida 
Department of Environmental Protection (FDEP) for operating and maintaining portions of Kirkpatrick Dam, 
Rodman Reservoir, and Eureka Lock, and the disposition and management of currently submerged national 
forest land in conjunction with the implementation of the Partial Restoration by FDEP of the Ocklawaha 
River. 

This Environmental Impact Statement (EIS) provides documentation of the analysis of the proposed action and 
three other alternatives for the Ocklawaha River restoration project. The Ocklawaha River restoration project 
has been developed by the FDEP to restore the historic river channel and flow between Eureka Dam and the 
St. Johris River. The project is also intended to restore floodplain forest, which is now permanently flooded as 
a result of the creation of the Rodman Reservoir. This EIS addresses significant issues and concerns identified 
through the scoping process for the project. The EIS is being submitted by the FDEP because FDEP is 
responsible for implementation of the project. 

Major issues presently threatening the ecological integrity of the Ocklawaha River basin include chronic 
flooding and associated alterations in nutrient exchange and water quality, loss of hydrologic and habitat 
connections within and between the river and forest, increases in exotic and nuisance species, and changes in 
timing and quantity of discharges into the lower Ocklawaha River. 

The 1993 Florida Legislature passed Chapter 93-213, Laws of Florida, with sections concerning the Cross 
Florida Barge Canal now codified in Chapter 253, Florida Statutes, in which the FDEP was directed to study 
the efficacy, both environmental and economic, of complete restoration of the Ocklawaha River, partial 
restoration of the river, total retention of the Rodman Reservoir, and partial retention of the reservoir. 

Results of these studies are documented in Environmental Studies Concerning Four Alternatives for Rodman 
Reservoir and the Lower Ocklawaha River, which was prepared for the FDEP by the St. Johns River Water 
Management District (SJRWMD 1994). The SJRWMD study served as the basis for the environmental 
portions of this EIS and was supplemented by additional investigations to prepare a thorough analysis of the 
impacts of the four alternatives.· 
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1.0 Summary 

1.2 Proposed Action and Alternatives 

Four alternatives to addressing river restoration were examined and compared: full retention, partial retention, 
partial restoration, and full restoration. Full retention was identified as the no action alternative, and partial 
restoration was subsequently identified as the proposed action. Physical, biological, and human resource 
components were analyzed to provide an analysis of the proposed action and three alternatives for the 
restoration. The four alternatives are described below. 

Full Retention (No Action). Retaining the reservoir at its current size and depth, with options for active 
management to enhance fish and/or wildlife (option are addressed in subsequent management sections). 
Removal and/or alteration of structures and topography would be limited. 

Partial Retention. Reducing the water level of the reservoir to 14 feet NGVD. Active management for fish 
and/or wildlife as described for the no action alternative would continue. Structural modifications and 
alterations in topography would be limited. 

Partial Restoration (Proposed Action). Restoring river hydrology and floodplain function to 
preconstruction conditions through breaching of the dam, with limited removal and/or alteration of structures 
and alteration of topography. 

Complete or Full Restoration of the Ocklawaha River. Restoring river hydrology and floodplain function 
to preconstruction conditions, removing all structures, and returning the topography in the impact area to 
preconstruction conditions. 

The proposed action is the partial restoration alternative. As such, it involves those minimal efforts 
necessary to restore the fanctions of the Ocklawaha River and floodplain to preconstruction conditions, with 
limited removal and/or alteration of existing structures and topography. Major components include a 3-year 
phased drawdown to historic water levels, restoration of river and major tributary flows, channel stabilization 
and erosion control, limited plantings of native species, limited topographic restoration, and closure of the 
lock. 

1.3 Effects of Alternatives 

Differences in retention and restoration alternatives are primarily related to acreage of floodplain restored and 
fluctuations in seasonal water levels. As a result, comparisons of partial and full restoration alternatives with 
partial and full retention alternatives are distinct. Differences between partial and full retention and differences 
between partial and full restoration are not as distinct. Construction during any restoration activities may have 
short-term impacts on physical, biological, and human resource components in the Ocklawaha River basin. 
Potential impacts that may occur under the no action alternative are presented in Section 4 (Affected 
Environment), and the proposed action and remaining alternativ~s are presented in Section 5 (Environmental 
Consequences). Summaries of impacts to physical, biological, and human resource components are presented 
in the following sections. 

1.3.1 Physical Components 

Any deposition of sands, silts, or organic materials as a result of any of the four alternatives is expected to be 
negligible (SJRWMD 1994). At 18 feet National Geodetic Vertical Datum (NGVD), the 5,980-acrereservoir 
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1.0 Summary 

has a mean depth of 8.4 feet and a maximum depth of 31 feet. The bottom of the channel ranges from an 
elevation of +4 to -7 feet NGVD. Channel widths range from 110 feet to 260 feet. Sediment thickness in the 
channel ranges from 0.0 feet to 3.2 feet, although sediments are typically less than 2.0 feet thick. 

Hazardous and toxic wastes are not expected to pose a risk under any of the project alternatives. Data sources 
examined to date do not indicate the presence of hazardous and toxic wastes in the reservoir, and the risk to 
aquatic organisms is considered minimal (SJRWMD 1994). 

1.3.1.1 Full Retention (No Action) 

Under the full retention alternative, the existing pool elevation in the reservoir would be retained at 18 feet 
NGVD, and the average flow velocity would be approximately 1,674 cubic feet per second (cfs). No seasonal 
fluctuations in water level would occur under the full retention alternative, which means any seasonal exchange 
of nutrients between the reservoir and adjacent floodplain forest would be limited. Under continued full 
retention, the 20 springs in the reservoir would remain inundated or altered. 

Vegetation in the reservoir presently assimilates nutrients flowing into the reservoir and prevents their 
transport downstream. Estimated total phosphate and nitrate values in the reservoir are 0.14 and 0.10 mg/I, 
respectively, and are four and eight times less than those predicted for the full restoration alternative. 

1.3.1.2 Partial Retention 

Under the partial retention alternative, the pool depth would be reduced from 18 to 14 feet NGVD. The 
lowered pool depth was modeled by SJRWMD (1994) and is predicted to result in restoration of river 
hydrology and floodplain to 2,331 acres of floodplain forest above the Kirkpatrick Dam. 

,,.- Predicted average flow would be 1,687 cfs and, like the full retention alternative, there would be no seasonal 
water fluctuations. Some of the previously inundated springs might be exposed. 

1.3.1.3 Partial Restoration (Proposed Action) 

Partial restoration is expected to have significant positive environmental impacts on water quality and water 
supply. Nitrogen and phosphorus concentrations are predicted to increase temporarily by an order of 
magnitude during restoration activities, although they are expected to adsorb to sediments and will not be 
readily available to downstream vegetation. Pumping of the sediments from the reservoir during construction 
activities will help to alleviate predicted nutrient releases. It is expected the sediment will be pumped into the 
old borrow pit adjacent to the dam. Necessary permits will be acquired prior to pumping. 

Under average discharge conditions, the elevation of the surface water at Kirkpatrick Dam will decrease from 
18.2 feet NGVD to 3.8 feet NGVD. Changes in the surficial aquifer under partial or fulf restoration may 
result in an increase in exposure of local springs that "Yere altered or flooded following construction of the 
dam. 

1.3.1.4 Full Restoration 

Water quality, quantity, and· aquifer impacts are the same as those described for the partial restoration 
alternative. 
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1.3.2 Biological Components 

1.3.2.1 Full Retention (No Action) 

1.0 Summary 

Under the full retention alternative, impacts other than those already occurring are not expected. The Rodman 
Reservoir has increased aquatic habitat in the Ocklawaha River floodplain and disconnected from the upper 
Ocklawaha River floodplain from the lower Ocklawaha River floodplain and the St. Johns River. Impacts to 
wildlife and plant communities under the different alternatives would be primarily related to differences in 
open water habitat and floodplain forest and the absence or presence of the connection between the upper and 
lower river channel. 

Under this alternative, nearly 7,500 acres of reservoir and adjacent floodplain would remain submerged and 
would not be subject to seasonal fluctuations. The reservoir pool would remain nonforested and include 
shallow marsh, floating marsh, aquatic beds, and open water with hydrilla and associated submerged and 
emergent aquatic vegetation. In addition, submerged logs and trees would remain, and existing standing dead 
trees would eventually fall. 

Twelve of the 3 7 state-listed threatened, endangered, candidate plant species, plant species of special concern, 
and rare plant species included for study based on their likelihood of occurrence in the study area were fourid 
in the project area. 

The numbers and diversity of mammals associated with the reservoir are lower when compared to native 
floodplain forest, although the reservoir would continue to provide habitat for those species present. Three 
species typical of the area are beaver, muskrat, and river otter. 

Manatees would continue to use the Buckman Lock as a portal from the St. Johns River to the Rodman 
Reservoir, upper Ocklawaha River, Silver River, and other upstream springs. The lock would continue to 
increase the risk of death or injury from vessel strikes and water control structures (there have been 10 
recorded manatee deaths since 1977, and the lock is the only known source of water control structure mortality 
on the St. Johns River system). 

Foraging habitat along the edges of the reservoir and among the dense vegetation surrounding stressed cypress 
would continue to support limpkins, little blue herons, snowy egrets, tricolor herons, and white ibis trees. 
Sandhill cranes and wood storks occur in marshes and wet prairies throughout Florida and nest just north of 
the reservoir in Cow Heaven Bay. Under this alternative, the foraging habitat of these species would not 
change. Two kestrals have been sighted at the reservoir in winter (non-breeding), and a single active bald 
eagle nest presently exists in the project vicinity. Available habitat for these species is not expected to change. 

The absence of trees under existing conditions provides fewer nesting sites for ospreys, double-crested 
cormorants, and great blue herons. In addition, the open water and marsh habitats provide no nesting or 
roosting habitat for the colonial wading birds. No bird species populations are expected to increase as a result 
of this alternative. 

The state-listed bluenose shiner and southern tesselated darter would continue to be absent from the 
Ocklawaha River. Both of these species, however, should continue to survive within Orange Creek unless 
increases in aquatic vegetation negatively affect this habitat. 
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I 1.0 Summary 

Historically, 69 freshwater fish species from 22 families have been identified in the St. Johns River basin. 
Forty-two species from 18 families were found during the SJR WMD study. The decrease is likely due to the 
change from a flowing system to the standing reservoir. Although some migratoiy fish are passing through the 
Buckman Lock, the dam appears to pose a barrier to the spread of a variety of migratoiy fishes that historically 
used the system. Individual fish biomass is greater in the reservoir when compared with the downstream 
channel under the existing full retention conditions, although abundance and total biomass are greater 
downstream of the dam. 

1.3.2.2 Partial Retention 

Lowering the pool depth to 14 feet NGVD has been predicted to restore river hydrology and floodplain to 
2,331 acres of floodplain forest above the Rodman Dam (SJRWMD 1994). Artificially created .surface 
features would remain, and seasonal water fluctuations would be limited to the restored area. 

The primacy difference between partial and full retention alternatives is that partial retention is predicted to 
·· increase marsh habitat, which is expected to enhance marsh-dwelling species populations. At 14 feet NGVD, 
marsh and aquatic habitats would be converted to shrub swamp and eventually floodplain swamp in those 
areas where historic hydrology has been restored. As a result, some species associated with the forest, as 
oppdiied to the reservoir, might reappear. Under partial retention, impacts to the remaining biological 
components would be the same as those described for the full retention alternative. 

1.3.2.3 Partial Restoration (Proposed Action) 

The major change under the partial restoration alternative is the restoration of the wildlife habitat and the 
historic connection through the floodplain forest, which is important in providing sufficient contiguous habitat 
important to many native vertebrates in the region. 

}.(' 

Pre-reservoir area of habitat types within the area now occupied by Rodman Reservoir between Rodman Dam 
· and Eureka Dam has been estimated to include over 9,500 acres (SJR WMD 1994 ). Using existing conditions 

and trends in water level stage,it is predicted that nearly 7,500 acres of floodplain swamp will be restored 
under partial restoration (FDEP 1997). Hardwood trees greater than 14 feet in height are expected after 10 
years, with canopy development after approximately 30 to 40 years. 

Rare and endangered birds and mammals are more likely to be found in cypress swamps and mixed hardwood 
swamps than in other kinds of swamps. Of the 68 birds listed as rare and endangered in all of Florida, 12 are 
found in cypress and hardwood swamps (Ewel 1986). In addition, the black bear and the Florida panther are 
now concentrated in swamps because of widespread destruction of upland habitat. 

The FDEP has assessed the terrestrial wildlife populations(s) that may be displaced or eliminated by 
conversion of the Rodman Reservoir to a flowing river channel in cooperation with the Florida Fish and 
Wildlife Conservation Commission (FWCC), U.S. Fish and Wildlife Service (USFWS), and the SJRWMD. 
Appropriate measures will continue, as needed, to compensate for any losses of wildlife. Protection measures 
as outlined in the USFWS Biologi,cal Opinion (Appendix F) will be implemented during any construction. 

As with other animals, increased acreage of floodplain forest is expected to lead to commensurate increases in 
mammal species that use this habitat. Restoration of nearly 7,500 acres of flooded forest is expected to 
increase the habitat available for mammals in the Ocklawaha River basin. Approximately 20 mammals have 
been recorded or are likely to occur in the Ocklawaha floodplain, and typical mammals under restored natural 
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1.0 Summary 

conditions are expected to include opossum, southeastern shrew, short-tailed shrew, beaver, wood rat, rice rat, 
cotton mouse, golden mouse, bear, raccoon, and bobcat. 

Partial restoration will include reopening the manatee access corridor via the lower Ocklawaha River to the rest 
of the Ocklawaha (Smith 1997), and eliminating a known source of manatee mortality and the only known 
source of water control structure mortality on the St. Johns River system. Restoration of the floodplain is also 
expected to provide increased black bear habitat and may provide a more direct north-south corridor through 
the Ocala National Forest. The Ocklawaha River floodplain does not provide suitable habitat for the Florida 
panther and has not been identified as a potential reintroduction site by the FFWCC. 

The loss of aquatic foraging and nesting habitats under the partial restoration alternative is likely to impact 
foraging habitat for listed little blue heron, snowy egret, and tricolor heron. The loss of open water habitat 
under partial restoration may result in declines in open-water and marsh- dwelling species, including herons, 
egrets, ospreys, ducks, rails, and limpkin. Increases in forest species, such as warblers, vireos, wrens, 
cardinals, and owls, may also be expected. 

Eastern indigo snake habitat will increase as forested floodplain is restored. Habitat for reservoir-dependent 
reptile and amphibian species will be reduced under partial restoration. Alligator densities may change in 
response to a shift to from aquatic and marsh habitat to floodplain swamp, but the conversion of deeper water 
to shallow water and marsh will continue to provide alligator habitat. 

Elimination of the reservoir will lead to reestablishment of tributary flows to the river from Orange and Deep 
Creek, increasing available stream habitat and potentially repopulating the river with state-listed bluenose 
shiner and southern tesselated darter. An increase in migratory fish populations is expected as a result of the 
restored historic connection to the St. Johns River. An increase in fish diversity combined with a decrease in 
fish densities, e.g. bullhead and shiners, may also occur. 
Twelve of the 3 7 state-listed threatened, endangered, candidate plant species, plant species of special concern, 
and rare plant species included for study based on their likelihood of occurrence in the study area were found 
in the project area (see Appendix B for a detailed analysis). These include: giant leather fem, garberia, needle 
palm, cardinal flower, Florida spiny-pod, buckthom, cinnamon fem, royal fem, Florida pinkroot, Florida 
willow, grass of parnassus, and variable-leaf Indian plantain. All 12 species are expected to increase as 
suitable habitat increases with the restoration of the historic floodplain. 

1.3.2.4 Full Restoration 

Following initial disturbance associated with construction and earth-moving during the restoration process, 
habitat and wildlife impacts under this alternative are expected to be the same as the partial restoration 
alternative. 

1.3.3 HumanResource Components 

Land use, cultural and aesthetic resources, noise and air quality, hazardous and toxic wastes, and many other 
human resource components are not expected to be adversely impacted under any of the four alternatives. 
Under either restoration alternative, a trailer and ramp navigation system will be implemented to maintain river 
traffic while the reservoir is being lowered to historic water levels. 

Based on past records, expenses associated aquatic plant management requirements will continue. Existing 
discharge rates ( over 1,600 cfs) preclude the cost-effective use of fluridone to control hydrilla in all but 
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1.0 Summary 

protected areas of the reservoir. With a drawdown every 3 years, aquatic plant management cost estimates for 
this alternative range from $14,000 per year for treating floating leaved aquatic plants to $270,000 per year if, 
or when, hydrilla is treated. Without drawdown as a management tool, the cost will probably range from 
$75,000 to $270,000 per year due to increased management of floating leaved plants and hydrilla. These costs 
increase under the partial retention alternative. Management of aquatic plants is expected to continue during 
restoration until native species are established. 

Potential impacts to socioeconomic and recreation components are discussed below. 

1.3.3.1 Full Retention (No Action) 

Recreational opportunities are not expected to be impacted under this alternative. Visitors to the Rodman 
Reservoir in 1994 accounted for about $7.5 million in both direct and indirect expenditures. Of the $7.5 
million, $3.32 million can be attributed to reservoir-based activities and accounts for only 0.096 and 0.039 
percent of economic base in Putnam and Marion counties, respectively. The remaining $4.18 million can be 
attributed to recreational user occasions, which would take place at the restored river. Considered as a share of 
the overall economic activity of the counties (individually, and even more so when the two are combined), 
expenditures by visitors to Rodman Reservoir are quite small. 

The total costs of operating the Buckman Lock and Kirkpatrick Dam during fiscal years 1995-1996 and 1996-
1997 were $268,911 and $333,437 respectively. These costs are expected to continue. 

1.3.3.2 Partial Retention 

Under this alternative, visitor attendance is estimated to be 54 percent less than under full retention. Impacts 
to the local and regional economy under the partial retention alternative are expected to be greater than those 
.4escribed for the full retention alternative, possibly a result of the decrease in aesthetics following the 4-foot 
drawdown in lake level. 

1.3.3.3 Partial Restoration (Proposed Action) and Full Restoration 

Approximately 56 percent of all existing gross expenditure and earnings estimates associated with the 
reservoir can be expected to remain under the partial restoration alternative. Additionally, much of the lost 
recreational activity will be dispersed throughout other lakes and rivers within the region, such as Lake 
George, Crescent Lake, St. Johns River, Lake Kerr, Orange Lake, Lake Lochloosa, and the Interlachen Chain 
of Lakes. It is important to remember that restoration of the river does not preclude all current recreational 
activities, and therefore expenditures, in the Rodman area of the Ocklawaha River. 

Costs associated with the maintenance and use of the Buckman Lock will be eliminated under this alternative. 
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2.0 Purpose of and Need for the Proposed 
Action 

The Ocklawaha River basin is a unique natural resource consisting of a meandering river channel and its 
associated floodplain forest, hydric hammocks, marshes, and springs. The wildlife in this system is 
particularly diverse due to the fact that many populations are either the most northern or most southern 
representatives of their species (Lugo and Brown 1986 after Layne 1970). Unlike many Florida riverine 
swamps, the Ocklawaha River system has undergone considerable study. The high diversity of wetland 
species, as well as habitat for state-listed endangered and threatened species such as Florida sandhill crane, 
wood stork, Eastern indigo snake, black bear, and manatee, is well documented. 

· The Ocklawaha River is located in Putnam and Marion Counties in north central Florida (see Figure 2-1 ). It is 
the primary tributary to the St. Johns River and, like the St. Johns River, it is hydrologically distinctive in that 
it flows north. The Ocklawaha River originates at Lake Griffin in the chain oflakes in the central peninsular 
highlands of Florida. Its major tributaries include Silver Springs, Lake Eaton, and Orange Lake. 

In efforts to promote navigation and the transport of products to coastal markets, construction of the Cross 
Florida Barge Canal was initiated in the mid-1930s. The project was originally designed as a ship canal 
running from Yankeetown on the Gulf Coast to Palatka on the St. Johns River to the Atlantic Ocean. As part 
of this project, a portion of the Ocklawaha River was impounded to create the Rodman Reservoir to supply 
waters to operate Buckman Lock, and the 6,800-foot Kirkpatrick Dam was created. The project was halted in 
1971 following a temporary federal court injunction based on a suit by the Environmental Defense Fund and 
the Florida Defenders of the Environment. The project was officially deauthorized in 1991, and all structures 
and lands formerly owned by the U.S. Army Corps of Engineers (USACOE) were transferred to the State of 
Florida. 

The loss of floodplain forests along the Ocklawaha River has been extensive. Construction activities 
associated with the barge canal resulted in the destruction of approximately 3,400 acres of floodplain forest. 
When the Kirkpatrick Dam was closed in 1968 and the Rodman Reservoir was created, approximately 4,000 
additional acres of floodplain forest were flooded (Lugo and Brown 1986). As a result of the persistent 
flooding, seeds did not germinate, trees died, and soil conditions became toxic to plants. 

Over the years, management priorities of the Ocklawaha River basin have included navigation, aquatic plant 
management, recreation, and in recent years, protection of the natural resources. The upper Ocklawaha River, 
from Eureka Lock and Dam to 20 miles south, has been designated an Outstanding Florida Water (OFW) due 
to its ecological and recreational significance. The waters of the Ocklawaha River and Rodman Reservoir are 
also designated as Class ill surface waters. The St. Johns River Water Management District (SJRWMD) has 
identified the upper Ocklawaha River basin as a priority water body and is restoring a portion of the river 
upstream of the Rodman Reservoir. As a result of the emphasis on resource protection, Governor Lawton 
Chiles issued the mandate in 1995: "to proceed immediately in applying for permits to restore the Ocklawaha 
River and in moving forward with a plan to begin an orderly and phased drawdown of the Rodman 
Reservoir." 

The Ocklawaha River basin includes unique natural resources, including plant and animal communities 
dependent on a complex array of water management and water quality conditions. Major issues presently 
threatening the ecological integrity of the Ocklawaha River basin are outlined below. 

2-1 



I 
l 

l 
[ 

[ 

t 
t 
l 

. I 

[ 

\ 
t 
I 

l 
l 
l 
t 
l 



Ocklawaha• 
River 

Watershed 

Ocklawaha River Restoration 

j 

Project Area and Vicinity 

LEGEND 

1'., • County Boundary 
N Hydrography 
NHighways 
NRoads 
D Project Area 

Source(s): U.S.G.S.; 
U.S. Census Bureau 

FIGURE 
2-1 



l 
L 

l_ 

L 

r
i 
l 



2.0 Purpose of and Need for the Proposed Action 

1. Chronic inundation of the floodplain has resulted in degraded water quality in the 
Rodman Reservoir and upper river. Limited flushing and trapping of upstream nutrient 
inputs have resulted in hyper-eutrophic conditions in the Rodman Reservoir. Low dissolved 
oxygen concentrations, soil toxins produced from anaerobic soil conditions, and decreased 
light penetration in the reservoir have been documented. These changes have resulted in 
periodic fish kills and have prevented seed germination and tree regeneration in the reservoir 
and upper river. 

2. The trapping of particulate nutrients within the Rodman Reservoir has reduced 
downstream fish and shellfish productivity. The downstream export of detritital material, 
especially nitrogen, is greatly inhibited by the Kirkpatrick Dam (Tomlinson et al. 1994). 
While the magnitude and frequency of hydrologic discharges have not been significantly 
altered below the dam (Rao et al. 1994 ), the downstream transport of particulate nutrients has 
been severely depressed, resulting in reduced fish and shellfish productivity in the lower 
Ocklawaha River and adjacent St. Johns River. 

3. Fragmentation of the once contiguous Ocklawaha River and floodplain habitat has 
eliminated critical plant and wildlife dispersal corridors. Floodplain forests provide 
important natural wildlife corridors because they link lowlands to uplands and aquatic food 
chains to upland food chains. Normal stream flow and periodic flood events coursing 
through the floodplain disperse plant propagules and facilitate animal movements across 
larger geographic areas. In addition, the contiguous aquatic habitat provided to migratory 
fishes, such as the striped bass, as well as the endangered West Indian manatee, by a free
flowing river has been eliminated by the Kirkpatrick Dam. 

4. Stagnant water levels and flow velocities created by the Kirkpatrick Dam have 
increased the coverage of exotic and nuisance plant species. Following completion of the 
dam in 1968, hydrilla was first noted in the reservoir in 1971, and by 1974 it was the 
dominant submerged species. Since then, other exotic species including water hyacinth and 
water lettuce have become management problems in the reservoir. The stabilization of water 
levels and the reduction of stream flow velocities upstream of the Rodman Dam have created 
ideal conditions for the proliferation of exotic and nuisance plants species, which create 
navigational and trophic-related problems in the reservoir. To minimize these problems, 
increasingly costly active aquatic plant management is needed. 

The purpose of the project is to restore the .functions of the lower Ocklawaha River and its floodplain to 
prereservoir conditions. The need for the project is to address the public's desire to restore the lower 
Ocklawaha River back to a more natural condition, as reflected in the will and directives of the Florida 
Legislature. In this regard, it must be emphasized that the proposed project is an ecological restoration 
project, and as such is expected to generate numerous net environmental benefits. These benefits include the 
following: 

1. Improved water quality in the Ocklawaha River upstream of the existing Kirkpatrick Dam 

2. Increased fish and shellfish.productivity in the Ocklawaha River downstream of the existing 
Kirkpatrick Dam 
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2.0 Purpose of and Need for the Proposed Action 

3. Restoration of historically contiguous aquatic and terrestrial habitat, and plant and wildlife 
dispersal corridors 

4. Reduction in the coverage of nuisance and exotic species in the Ocklawaha River basin. 

In addition to the above-listed environmental benefits, there are socioeconomic benefits expected to be 
generated by the proposed project. These benefits include the elimination of public tax expenditures for the 
operation and maintenance of Buckman Lock and a reduction in expenditures for the continued management 
of exotic and nuisance aquatic vegetation, as well as the enhancement of recreational opportunities on the 
restored river. 

The FDEP has applied for a permit from the USFS for the occupancy of.Kirkpatrick Dam and Eureka Lock 
and Dam in conjunction with the proposed action of the partial restoration of the Ocklawaha River. The USFS 
will make a decision to continue or discontinue permit occupancy of Kirkpatrick Dam and Eureka Lock and 
Dam on national forest lands based on FDEP's management intentions and the environmental analysis. The 
proposed action is consistent with the Revised Land and Resource Management Plan for the National Forests 
in Florida. This EIS provides documentation of the analysis of the proposed action and three alternatives for 
the Ocklawaha River restoration project. The analysis addresses significant issues and concerns identified 
through the scoping process for the project.. The evaluation of the proposed action and the alternatives was 
accomplished by interdisciplinary review. Consistent with the NEPA, this EIS is being circulated for review 
and comment to appropriate federal, state, and local agencies and to the general public. 
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3.0 Alternatives 
This section is based on the information and analysis presented in Section 4.0 - Affected Environment and 
Section 5 - Environmental Consequences. It presents the environmental impacts of four alternatives for the 
proposed project in comparative form and forms the basis for decision among the alternatives. Although 
some of the information may be repetitive, the format is intended to provide the reader a thorough 
understanding of the alternatives. The alternatives considered are: 

I. Full retention of Rodman Reservoir (no action alternative) 
2. Partial retention of Rodman Reservoir 
3. Partial restoration ofOcklawaha River (proposed action) 
4. Full restoration of Ocklawaha River. 

3.1 Background 

The 1993 Florida Legislature passed Chapter 93-213, Laws of Florida, with sections concerning the barge 
canal now codified in Chapter 253, Florida Statutes. Section 54 of Ch. 93-213 mandated a study of the 
restoration of the Ocklawaha River, as provided below. 

(2)' Prior to a final determination of the disposition of the canal works impounding the 
Ocklawaha River at Rodman Reservoir being made, the Department of Natural Resources 
shall study the efficacy, both environmental and economic of complete restoration of the 
Ocklawaha River, partial restoration of the riv~r, total retention of the Rodman Reservoir, 
and partial retention of the reservoir... The department shall present its findings and 
recommendations to the Governor and Cabinet, the President of the Senate, and the Speaker 
of the House of Representatives by January 1, 1995. The final determination as to the 
disposition of the Rodman Reservoir shall be made following the submission of these 
findings and recommendations. 

Environmental issues related to the four alternatives specified by the legislature were examined by the St. 
Johns River Water Management District (SJRWMD). Results of these studies are documented in 
Environmental Studies Concerning Four Alternatives for Rodman Reservoir and the Lower Ocklawaha 
River, which was prepared for the Florida Department of Environmental Protection (FDEP) by SJRWMD 
(SJRWMD 1994). The SJRWMD study served as the basis for the environmental portions of this 
Environmental Impact Statement (EIS) and was supplemented by additional investigations to prepare a 
thorough analysis of the impacts of the four alternatives. 

3.2 Description of the Alternatives 

One component of the mandate from the Florida Legislature that required further consideration was the 
definition of the various project alternatives. Chapter 93-213 of the Florida Statutes defines the four 
alternatives to be considered only as "complete restoration of the Ocklawaha River, partial restoration of the 
river, total retention of the Rodman Reservoir, and partial retention of the reservoir." However, more 
detailed working definitions were needed, especially with regard to the partial retention and partial 
restoration alternatives, so that all parties involved with evaluating the impacts of the four alternatives would 
use the same definitions. Therefore, SJR WMD and FDEP developed the following defmitions, which are to 
be used for the imp1;1ct evaluations. 
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1. 

2. 

3. 

4. 

3.0 Alternatives 

Total or Full Retention: Retaining the reservoir at its current size and depth, with active 
• management to enhance fish and/or wildlife. Removal and/or alteration of structures and 
topography would be limited. 

Partial Retention: Reducing the size of the reservoir to the extent that a part of the river 
can be restored and a part of the reservoir can be retained. This alternative would involve 
active management for fish and/or wildlife in that part of the reservoir to be maintained and 
would involve restoration of river hydrology and floodplain function in that part of the river 
to be restored. There would be limited removal and/or alteration of structures and alteration 
of topography. Based on bathymetric and hydrologic modeling results, SJRWMD 
determined that the reservoir for this alternative would be maintained at an elevation of 14 
feetNGVD. 

Partial Restoration: Restoring river hydrology and floodplain function to preconstruction 
conditions through breaching of the dam, with limited removal and/or alteration of 
structures and alteration of topography. 

Complete or Full Restoration of the Ocklawaha River: Restoring river hydrology and 
floodplain function to pre-construction conditions, removing all structures, and returning the 
topography in the impact area to pre-construction conditions. · 

The proposed action is the partial restoration alternative. As such, it involves those minimal efforts 
necessary to restore thefanctions of the Ocklawaha River and floodplain to preconstruction conditions, with 
limited removal and/or alteration of existing structures and topography. The major components of the partial 
restoration alternative are listed below. 

1. A phased drawdown of the reservoir to be accomplished in three phases over 3 years 

2. Limited construction of channel stabilization and erosion control structures in the 
Ocklawaha River 

3. Limited planting of native tree species to provide for erosion control 

4. Partial leveling of the exposed barge canal side-cast spoil berms 

5. Restoration of the historic Ocklawaha River channel flow by filling the barge canal where it 
intersects the river channel 

6. Restoration of the historic Deep Creek channel flow by filling the barge canal where it 
intersects the creek channel 

7. Restoration of the historic Camp Branch floodplain and channel flow by filling the barge 
canal where it intersects the creek channel 

8. Closure and securing of the Buckman Lock 

9. Removal of 2,000 feet of the Kirkpatrick Dam 
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3.0 Alternatives 

10. Partial filling.and restoration of the spillway tailrace to natural grade. 

These major components of the project are depicted on Figure 3-1. Table 3-1 provides a detailed description 
of the proposed phasing and construction plan for the project. A map of the floodplain area exposed during 
each phase of the partial restoration is presented in Figure 3-2. 

As part of any management strategy under either full or partial retention, a decision regarding the disposition 
of the Buckman Lock will be made. The lock will be closed, secured, and abandoned under either restoration 
alternative. Relocation of the Florida Trail would be required unless public access is provided over Buckman 
Lock. 

In all alternatives, the disposition of Eureka Lock and Dam will remain as currently managed and facilities 
will remain in place. 

3.3 Comparison of the Alternatives 

Physical environmental components compared in the SRJWMD study include sediment transport, sediment 
loading, hydraulics, hydrology, and surface water quality. Biological components addressed in the study 
include fish, aquatic plant management, forest succession, threatened and endangered species, birds, and 
habitat. The SJRWMD study also analyzed elevation, bathymetry, sediments, toxins, and topography in 
general but did not compare these components for the four alternatives. A summary of environmental 
impacts, based on the results of the SJRWMD study, is presented in Table 3-2. 

To augment the SJRWMD study, the work effort to compile this EIS included an examination of existing 
literature regarding amphibians, reptiles, and mammals. In addition, there are a number of environmental 
issues of particular interest that were not addressed as part of the SJR WMD study, which will be matters for 

. consideration once a restoration alternative is selected. These issues are discussed in this EIS as management 
options to control aquatic plants and protect wildlife. 

In addition to environmental considerations, this EIS investigated the impacts of the four alternatives on 
human resources. The human resource components addressed include: land use/property ownership, cultural 
resources, aesthetic resources, noise, air quality, hazardous and toxic wastes, recreation, socioeconomic 
impacts to the regional economy, navigation, flood hazards, shoreline erosion and accretion, water supply 
and conservation, energy needs, safety, food and fiber production, mineral needs, needs and welfare of 
people, secondary and cumulative effects, relationship between local short-term uses of man's environment 
and the maintenance and establishment of the long-term productivity, and irreversible and irretrievable 
commitment of resources. This section of the EIS provides a general comparison of the four alternatives 
considering all of the components addressed. 

The main differences between the four alternatives are primarily related to acreage of floodplain restored and 
fluctuations in seasonal water levels. There are also clear differences in hydrology (water flows) and 
hydraulics (depth stage) when the full and partial retention alternatives are compared to the full and partial 
restoration alternatives. 

Differences between restoration and retention alternatives are distinct. There are few differences, however, 
between partial and full retention alternatives in terms of environmental impacts. The partial retention 
alternative differs from the full retention alternative primarily in that restoration of limited acreage of 
floodplain, increased marsh habitat, limited structural changes, and greater aquatic plant management 

3-3 



• Task Time 
Number Period 

Task0-1 July, Year One 

Task0-2 August, Year 
One 

w Task0-3 August, Year 
One 

,i:,. 

Task0-4 September, 
Year One 

.. 

Task0-5 July-
September, 
Year One 

----, ----, ----, ,------

Table 3-1 

Phasing and Construction Plan 

Task Comments 
Description . 

Predrawdown Activities 

Im1u:ove Access/Haul Road: · Improve The southern borrow pit will serve as the treatment and disposal area for 
approximately one mile of the forestry unconsolidated sediments ciredged from the river channel. The road needs 
management road leading to the southern borrow improvement to allow for heavy equipment access to the borrow pit. 
pit and the southwest end of the dam Improvements will include placement of crushed lime rock gravel roadbed. 
embankment. 

famare Southern Borrow fit: Prepsre the . :?reparation of the southern borrow pit will include the construction of a series 
southern borrow pit to function as a aredgoo of settling and infiltration cells. In addition, this task will involve the relocation 
spoil dewatering IU}d disposal area. of T &E plant and animal species. 

I[l!!JSJ20tl Bnrce-Mou!)ted Constmctio!) Three construction barges will be deployed in the reservoir canying the 
Equipment to Reservoir: Move barge-mounted following heavy equipment: 1) a large hydraulic dredge; 2) a small suction 
equipment into the Rodman Reservoir via the dredge~ and 3) a hy~aulic crane mounted on a small transport barge. 
CFBC. 

Install Eloating Iurbidi~ Barriers in Floating silt screens will be installed to prevent increased turbidity in the 
l!]tercormect Canal: Place turbidity barriers in natural river channel. A turbidity variance will be applied to the tailrace which 
the interconnect canal between the tailrace and will serve as a sediment settling area during the phased drawdown. 
the natural river channel downstream of the dam . 

Comn]ete Scour Evgluation of Bridges Affected Four bridges in FOOT District Two have already been evaluated for scour 
by Drawdowns: Four bridges in the vicinity of potential. The drawdown will change certain hydrologic/hydraulic conditions, 
Rodman reservoir will be reevaluated for scour requiring that these bridges be reevaluated. The bridge over Deep Creek will 
prior to the initiation of drawdown. require additional slope protection. 

Page 1 of 9 

,-~ ----, ----, ----, r--- r--- r-- ----, ---1 r--i r--- ----, 
I . 

---



I . 

Table 3-1 ( continued) 

TiJsk Time Task Comments 
Number Period Description 

,. 
Phase-I Restoration Activities 

Task 1-1 August- lnmlem!mt Bxotic/Nuisance :flant ~ontto): Air boats will be used to access the perimeter of the river and the reservoir. 
September. Implement exotic and nuisance species controls from the Eureka Lock to the Rodman Darn. Areas of heavy exotic and 
Year One along the river and reservoir perimeter. nuisance species infestations will be identified and treated with herbicides. 

Treatment prior to the Phase-I drawdown will lbut the spread of nuisance and 
exotic species following floodplain exposure. 

Taskl-2 September. Dredge Natural Riv~ Channel: Move the small A considerable volume of fine-grained sediments has accumulated in the diked 
Year One suction dredge from the CFBC into the natural river channel adjacent to darn. This material will be hydraulically pumped to 

river channel. Dredge unconsolidated sediments the southern borrow pit prior to initiating the Phase-I drawdown to minimize 
in the natural river channel from the earthen dam sediment resuspension. and to create a settling area for additional 

) to about 2,000' upstream. sedimentation. 

Task 1-3 September- E~cavate Snoil Berms and Constrnct Plugs Geotubes will be placed in several locations within the CFBC dredge cut and 
1 October. Year Along the CFBC: Move the large hydraulic filled with dredge spoil excavated from the CFBC channel berms to prevent the 

Jr 
( One dredge upstream to the west end of the CFBC river from entering the CFBC during high flow periods. A portion of the 

\~ dredge cut. Excavate lateral spoil berms and fill CFBC dredge cut below the geotubes will he filled with material excavated. 
the CFBC dredge cut in strategic locations. from the channel berms and restored to grade. 

v~I Taskl-4 October- Coml!lete Phase I D[awdowg: Lower the This is the first of a three-phase water level drawdown of the Rodman 

I}.. . "' 
December, water surface elevation in the reservoir from ~ervoir~ This drawdown will drop the reservoir to approximately one-

~- Year One approximately elevation 18 to~GVD. ~t t below the previous maintenance drawdown ele'Vation of 13 feet 
,I-' trllf'QvAc.h,~ J 12eH,(&, ~J a) ~ 1N/4JJ.l1 di NGVD. 

4 
Pl 

e<>r-- I -

,J,t Task 1-5 · November- :frovjde Novigation Tmnrovements Within The creation of plugs in the CFBC at Deep Creek requires that the spoil berms 
December. Year Rodman ReseJYoir: The Phase I drawdown and · adjacent to the canal be breached and a new navigation channel be created 
One the creation of plugs in the CFBC require that a between the canal and the historic river channel located within the reservoir. 

new navigation channel be developed between Woody debris in the floodplain may need to be moved. 
the CFBC and the river channel. ---. 
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Table 3-1 (continued) 

Task Time . Task Comments 
Number Period Description 
I 
Taskl-6 October Year Ir!!!!mort Channel Stabilizotioglelanting Channel stabilization will require the construction of cribbing units and 

One - February, Materials: Transport channel stabilization and vegetative strips, combined with the planting of trees, to increase channel, 
Year Two planting materials upstream to strategic staging roughness and to improve erosion resistance. This task involves the upstream 

and construction areas using the small transport transport of construction materials to predetermined staging areas. 
barge. 

Taskl-7 October Year Jn§1111l Vegetation ::itrins in the Exnosed Vegetation strips will be constructed across the cleared portion of the barge 
One-March Floodn)ain: Install vegetation strips at strategic canal corridor via manual labor. 
YearTwo locations along the floodplain deemed to be 

wlnerable to erosion following the Phase-I 
drawdown. 

w Task I- 8 October Year Install Channel Ban.le fmtection: Install cribbing The transport barge will move downstream concurrent with the Phase-I 
One-March units at strategic locations along the channel drawdown·and the barge-mounted crane will be used to construct cribbing 
Year Two deemed to be wlnerable to erosion and overflow units along the channel banks. 

°' following the Phase-I drawdown. . 
Task 1-9 October Year Reconstruct Yazoo Channe):a: Yazoo channels Crushed trees will likely block flow in yazoo channels as they appear following 

One-March that originate from springs in the floodplain will drawdown. This woody material will need to be selectively remove and placed 
YearTwo need to be cleared of woody debris and on the ban.le. Other bank/channel improvements may also be required such as 

stabilized following the Phase I drawdown. the installation of coir fabric and plantings. 

Task I- "' January, Year Install Temnorl!!l Pinetine at Camn Branch: Following the Phase-I drawdown, a means to convey flow from upper Camp 
10 Two Impound the north channel of Camp Branch Branch across the lowered water level in the CFBC will be needed. Steel sheet 

where it intersects with the CFBC and install a piling will be installed at the mouth of the north channel of Camp Branch 
temporary pipeline to convey channel flow where it intersects with the CFBC, and a temporary pipeline will be laid across 
across the CFBC. the bottom of the CFBC and into the south channel of Camp Branch. 

-..... 
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Table 3'."l (continued) 

Task Time Task Comments ,. 
Number Period Description 

Task 1- January- Reconstruct Ock]awahg Riva: at CEBC Geotubes will be placed at both the upstream and downstream ends of the 
11 March, Year Intersection: Move the large hydraulic dredge to CFBC, and along the south bank of the natural channel oxbow. The hydraulic 

Two the intersection of the CFBC dredge cut and the dredge will be used to fill the geotubes with spoil material excavated from the 
natural river channel. Plug the CFBC dredge CFBC channel berms, and then to dredge the natural river channel back to its 
cuts at both the upstream and downstream ends original alignment and profile. 
of the natural channel intersection. and restore 
the natural river ch~el profile. 

Task 1- April - June, Reconstruct De~ Creek l!t CFBC Jnt~ection: Geotubes will be placed at both the upstream and downstream ends of the 
12 Year Two· Move the large hydraulic dredge to the CFBC, along side of two historic Deep Creek channels, as determined from 

intersection of the CFBC dredge cut and the predam photographs. The hydraulic dredge will be used to fill the geotubes 
approximate historic Deep Creek channels. Plug with spoil material excavated from the CFBC channel berms, and then to 
the CFBC dredge cuts at both the upstream and restore the area between the plugs. back lo the adjacent floodplain grade. 

w downstream ends of the natural channel 
intersections, and restore the natural floodplain . 

-..J grade between the plugs. 

Task I- July - August, Reconstruct Cam12 Branch at CFBC Intersection: Geotubes will be placed at both the east and west ends of the CFBC, 
13 YearTwo Move the large hydraulic dredge out of the approximately where the limits of the historic Camp Branch floodplain once 

reservoir and into the CFBC, to the intersection existed. The hydraulic dredge will be used to fill the geotubes with spoil 
with Camp Branch. Plug the CFBC on both the material excavated from the adjacent earthen banks. 

... east and west ends of the historic Camp Branch 
floodplain. Upon completion, exit the barge 
through Buckman Lock and out of the CFBC. 

Task October, Year Monitor Yi!!ta: Quali!l(, Erosion, and Vegetation Monitoring plans for assessing channel and floodplain erosion, reservoir and 
1-14 One- Succession: These activities will be conducted river water quality. and exotic and nuisance sp~ies coverage will be 

September, continuously during the Phase I restoration implemented throughout the Phase-I restoration period. 
. YearTwo effort. ----
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Task ,. 
Number 
I 

Task I-
IS 

Task II-I 

Task 11-2 

Task .. 
11-3 

Task 11-4 

i 

Time 
Period 

JanUIII}'• 
, . September , 

Year Two 

August-
September, 
Year Two 

September, 
Year Two 

,. 

October-
December; 
Year Two 

October-
December, Year 
Two 

\ 
I 

Table 3-1 (continued) 

Task Comments 
Description 

Ri;n}ace Affected Shallow Groundwgter Wells: FDEP will assess existing wells that may have been impacted by the Phase I 
The Phase I drawdown will lower adjacent drawdown, and replace those that have experienced significant reduced water 
shallow grOlmdwater elevations by supply capacity. 
approximately 6 feet. Impacted water supply 
wells will be replaced. 

Pbase-Il Restoration Activities 

Continue Exotic god Nujsgnce flont Control: Air boats will be used to access the perimeter of the river and the reservoir. 
Herbicides will be applied to undesirable plant Areas of heavy exotic and nuisance species infestations will be identified and 
species along the river and reservoir perimeter at treated with herbicides. Treatment prior to the Phase-II drawdown will limit 
the beginning of the Phase II restoration .effort. the spread ofnuisance and exotic species following the exposure of the new 

floodplain area. 

:Q~dge Natural River Cbnnne) (Second Iime): The suction dredge will be used.to dredge any new fine-grained sediments that 
Dredge unconsolidated sediments in the natural may have accumulated in the diked river channel adjacent to dam during the 
river channel from the earthen dam to about Phase-I restoration period. This material will be hydraulically pumped to the 
. 2,000' upstream using the small suction dredge. south borrow pit prior to initiating the Phase-II drawdown to minimize 

sediment resuspension, and to.create a settling area for additional 
. sedimentation . 

Complete Phase n Drawdown: Lower the This is the second of a three-phase water level drawdown of the Rodman 
water surface elevation in the resenoir from Resenoir. This second drawdown will drop the water level bi the 
approximately elevation 12 feet to 6 feet reservoir to the spilhvay sill elevation. 
NGVD. 

Imn)ement Temgora!l foJjage S~st~: A temporlll}' portage system will be required to maintain navigable access 
Implement a temporlll}' boat portage system between the reservoir and the tailrace after the Phase-II drawdown and 
across the earthen dam between the existing resulting closure of the Cf13C. A temporlll}' boat ramp will be constructed on 
Rodman Dam boat ramp and the reservoir. the upstream side of the dam, and boats will be trailered to and from the 

reservoir and the existing boat ramp located adjacent to the tailrace. ' 
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Table 3-1 ( continued) 

Task Time Task Comments 
Number Period Descrlntlon 
I 

Task 11-S October, Year Tran~ort Ch!!!Ylel Stabi)i~atjon/P}anting Channel stabilization will require the construction of cribbing units and 
Two - February, Materials: Transport channel stabilization and vegetative strips, combined with the planting of trees, to increase channel• 
Year Three planting materials upstream to strategic staging roughness and to improve erosion resistance. This task involves the upstream 

and construction areas using the small transport transport of construction materials to predetennined staging areas. 
barge. 

Task 11-6 October Year Install Vese111tion Sl[igs in the &nosed Vegetation strips will be constructed across the cleared portion of the barge 
Two-March F)ocxlruain: Install vegetation strips at strategic canal conidor via manual labor. 
Year Three locations along the floodplain deemed to be 

vulnerable to erosion following the Phase-II 
drawdown. 

w Taskll-7 October Year Install Channel Bank ~mtection: Install cribbing The transport barge will move downstream concurrent with the Phase-II 
Two-March units at strategic locations along the channel drawdown and the barge-mounted crane will be used to construct cribbing 

~ 
Year Three deemed to be vulnerable to erosion and overflow units along the channel banks. • 

following the Phase-II drawdown. 

Task 11-8 October Year Reconstruct Y ~oo Channels: Yazoo channels Crushed trees will likely block flow in yazoo channels as they appear following 
Two-March that originate from springs in the floodplain will drawdown. This woody material will need to be selectively remove and placed 
Year Three need to be cleared of woody debis and stabilized on the bank. Other bank/channel improvements may also be required such as 

following the Phase II drawdown. · the installation of coir fabric and plantings. 

Task 11-g- January- Reconstmct Qck)awabg River Channel at CFB~ Certain elements of the channel reconstruction, such as the installation of 
March, Year Intersection: Continue those elements of the plantings, will likely taJce place during the Phase II rest,.>ration effort. 
Three reconstruction that were not completed during 

the Phase I restoration effort. 

Task II- April - June, Reconm:Yct Qeen Cmlk at CFBC Intersection: Certain elements of the channel reconstruction, such as the installation of 
10 Year Three Continue those elements of the reconstruction plantings, will likely taJce place during the Phase II restoration effort. 

that were not completed during the Phase I ----
I restoration effort. ~ 
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T,sk 
Number 

' Task II-
11 

Task 
11-12 

Task 
11-13 

Task 
11-14 .. 

Task 11-5 

' 

Time 
Period 

April - June, 
Year Three 

July - August. 
Year Three 

June - August, 
Year Three 

September, 
Year Two-
September, 
Year Three 

January-
September, 
Year Three 

Table 3-1 (continued) 

Task Comments 
Description 

frovide Drainage Imnrovements Along ~amn ·oouble 10 ft. X 10 ft. box culverts are required for the main evacuation road 
:Br!ruili.: Reconnecting of Camp Branch at the from the Boys Ranch, and slope protection is required at three other roads that 
CFBC. will increase peak discharges downstream will be over topped during peak design stonns. 
of the canal, requiring that certain drainage 
improvements take place along Camp Branch. 

Beconsln!ct ~mnn Bamch at CFB~ Intersection: Fill material from the earthen berms adjacent to the CFBC will be used to 
Using land-based earthmoving equipment, cover restore the natural grade of the Camp Branch floodplain between the geotube 
the geotube plugs in the CFBC. Restore the plugs. Following the filling and grading of the Camp Branch floodplain, the 
natural grade and profile of the Camp Branch sheet pile impoundment in the north channel, and the control structure in the 
floodplain and streambed. This task will be south channel will be removed, and the stream will be allowed to flow through 
performed during the dry season when the restored floodplain. The channel banks of the restored streambed will be , 
streamflows in Camp Branch are minimal. planted with desirable woody species to reduce erosional scour. 

!;;;Jose 1IDd Secure Buckman Lock: Following the With the plugging of the CFBC and the completion of the Phase-II drawdown, 
Phase II drawdown, navigation through the the Buckman Lock will no longer be a viable lock structure. Closure of the 
CFBC will not be possible and Buckman Lock lock will involve partial dismantling of the mechanism and immobilization the 
can be closed and secured. lock gates, removal of hazardous materials from the site, and the securing of all 

structures from public access. t' 

Monitor Emsion, Water Quali~. and Yegetation Monitoring plans for assessing channel and floodplain erosion, reservoir and 
Succession: These activities will be conducted river water quality, and exotic and nuisance species coverage will be 
continuously during the Phase II restoration implemented throughout the Phase-II restoration period. If tar:;et conditions 
effort. are met, the Phase-III restoration will be initiated. 

Een)ace Affected Shgllow Groundwat13: We)ls: FDEP will assess existing wells that may have been impacted by the Phase II 
The Phase II drawdown will lower adjacent drawdown, and replace those that have experienced significant reduced water 
shallow groundwater elevations by supply capacity. 
approximately 6 feet. Impacted water supply 
wells will be replaced. 

Phase-ID Restoration Activities 
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Task 
Number 
I 

Task 
III-I 

Task 
111-2 

Task 
111-3 

Task 
111-4 ... 

Task 
III-S 

i 

Time 
Period 

August-
September. 
Year Three 

. September, 
Year Three 

September-
November, 
Year Three 

December, 
Year Three 

January-
February, Year 

_Four 

I I 

Table 3-1 (continued) 

Task Comments 
Description 

Continue Exotic and Nuisance :flanl CQDtrol: Airboats will be used to access the perimeter of the river and the reservoir. 
Herbicides will be applied to undesirable plant· Areas of heavy exotic and nuisance species infestations will be identified and 
species along the river and reservoir perimeter at ·treated with herbicides. Treatment prior to the Phase-III drawdown will limit 
the beginning of the Phase III restoration effort. the spread of nuisance and exotic species following the exposure ofthe·new 

floodplain area. 

Oredae lil!tuml RivS3: CJ!!lllle) (Third Iime): The suction dredge will be used to dredge any new fine-grained sediments that 
Dredge unconsolidated sediments in the natural may have accumulated in the diked river channel adjacent to dam during the 
river channel from the earthen dam to about Phase-II restoration period. This material will be hydraulically pumped to the 
2,000' upstream using the small suction dredge. southern borrow pit prior to initiating the Phase-III drawdown to minimize 

sediment resuspension, and to create a settling area for additional 
sedimentation. 

Reconstruct Cbanae) l!t Oam Emhankm!a]t: Temporary steel sheet pile walls will be installed on both sides of the dam 
Reconstruct a the historic river channel at the embankment. The upstream wall will be slotted to hold riser boards for water 
intersection with the dam embankment. level drawdown control. Following the installation of the steel sheet pile,_the 

portion of the earthen dam between the sheet pile will be excavated to natural 
river channel bottom elevation, and the side banks will be stabilized with 
erosion control fabric and plantings. 

Comn)ete Phase W Drawdo!!!J: Lower the This final drawdown will equalize the water level In the reservoir with 
water surface in the reservoir from that of the natural river. The drawdown will be accomplished by 
approximately elevation 6 feet NGVD to the sequentially removing riser boards from the slotted sheet [liling over an 
final restoration water elevation approximately one-month drawdown period. 
(approximately 4 feet NGVD). 

Tran~ort Cb!IDDe) StahiJiiatjonlP)l!Dting Channel stabilization will require the construction of cribbing units and 
Materials: Transport channel stabilization and vegetative strips. combined w_ith the planting of trees. to increase channel 
planting materials upstream to strategic staging roughness and to improve erosion resistance. This task involves the upstream 
and construction areas using the small transport transport of construction materials to predetermined staging areas. 
barge. , 
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Task ,. 
Number 

I 

Task 
IIl-6 

Task 
III-7 

Task 
III-8 

Task 
III-9 

Task 
III-JO 

Task 'Ii 

111-11 

Task 
III-12 

Time 
· Period 

January -
March. Year 
Four 

January. Year 
Four 

January-
February. 
Year Four 

February-
April. Year 
Four 

April-May. 
Year Four 

May-June, 
Year Four 

September. 
Year Three-

· June. Year Four 

l✓ ur7,Jl 

Table 3-1 (continued) 

Task Comments 
Description 

Tn~al) Channel Bonk fmtection: · Install cribbing The transport barge will move downstream concurrent with the Phase-III 
units at strategic locations along the channel drawdown and the barge-mounted crane will be used to construct cribbing 
deemed to be wlnerable to erosion and overflow units along the channel banks. 
following the Phase-III drawdown. 

Install Eloatins Iurbiditx Barri~ in Iailrace: Prior to the filling of the taihce turbidity. barriers will be placed across the 
Place turbidity barriers at the downstream end t'f downstream end to prevent excessive turbidity in the natural river channel 
the tailrace. below the tailrace. 

llmiolisb Qated Sm1ctum: Dismantle the The spillway superstructure. composed primarily of concrete and steel. will be 
spillway superstructure and deposit the material demolished and deposited in the tailrace. and covered with earthen material 
iri the tailrace. from the dam embankment. 

Cmnnlete &cavl!tion o[Qam Embankment: Approximately 1,250' and 7 50' of the earthen dam will be excavated southwest 
Excavate 2,000' of the earthen dam embankment and northeast of the reconstructed river channel. respectively. Material 
and deposit the material in the southern borrow southwest of the channel will be deposited in the southern borrow pit. and 
pit and the tailrace. material northeast of the channel will be deposited in the tailrace. 

Close and Restore Southem Borrow Pit: The final ground contours on the southern borrow pit will match surrounding 
Following the placement of embankment grades. The restored borrow pit ground will also be revegetated. 
material in the borrow pit it will be restored. 

Restore Eilled Po[1ion of the Iai]race: Restore A portion of the tailrace will be backfilled to the adjacent floodplain grade and 
the filled portion of tailrace and remove turbidity planted with native woody species. The interconnect c:mal will be maintained 
barriers from the interconnect canal and the to allow navigable access to the existing Rodman Dam boat ramp. 
south end of the tailrace. 

Monitor Erosion, WDter Qualitx. and Vegetation Monitoring plans for assessing channel and floodplain erosion, reservoir and 
Succession: These activities will be conducted river water quality, and exotic and nuisance species coverage will be 
continuously during the Phase III restoration implemented throughout the Phase-III restoration period. 
effort. , 
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3.0 Alternativ 

Table 3-2 
Summ~ry c,f results presented in Environmental studies concerning four alter11atives for Rodma_11_ Reservoir and the lower Ockll!__waha River (SJRWMD 1994),. 

··-···· ... Restoration alternatives for the Ock111waha River restoration project 

I. No action/ full retention. No change ii, existing 2. Partial retention. Reduce pool size to 14 ft. NGVD. 3. Partial restoration • proposed action alternative. 4. Full restoration. Restore river hydrology and floodplain and 
management. All structures maintained for navigation. Limited snuctural changes. Restore hydrology and Restore river hydrology and floodplain function to pn:-dalll topography to pre-construction conditions via removal of all 

Volume Includes plant managemenL (options •mder Ibis alternative floodplain function in upper river reaches (options under conditions via dam ~reach, limited changes and/or removal strucrun:s. 
are presented later). Ibis alternative are presented later). of structures. 

VoL 2. Elev. surveys Maps of35 cross sections oflhe !iver~were produced. 
VoL l. Balhymetric and No comparisons made. Results used in hydrologic, hydraulic, sediment transport and characterization, toxics, pollutants, and other subsequent volumes. Appx. 90% of bottom (5136 ac) covered in soft sed.; 844 ac without soft sed.; 43% of reservoir has 
- sediment analysis soft sediments I ft deep; 36% have soft sed. >2 ft deep. At 18 NGVD, lhe 5,980 ac reservoir has a mean deptha 8.4 ft; max.•31 ft. A 50% water volume removat-4.7f t dee. in stage; I ft dee in stagr4.7% dee in surface area, 11.4% dee in volume. 
Vol. 4. Bottom sediments No comparisons made. No O.M. > Im below sediment surface. Low critical shear stress of sediments (highly erodible); velocity v. erosion used in subsequent volumes. Need more infonnation, es~ially as It pertains to newly exposed sediments and 

vegetation. 
VoL 5. Sediment transport Erosion rates within limits for maintaining top soil layer due to mild slopes and existing land use. Retention Erosion rates wilhin limits for top soil due to mild slopes and land use. Tot. accumulated sediment outflows> inflows. Recommend 

scenarios were not included. directing flow into river, not canal; drawdown over several years for vegetation; further 2- and 3-Dmodeling. 
VoL 6. Resuspension No comparisons made. Resuspension of sediments in lhe chanoel due to wind is expected to be greater lhan in the shallows. 

• . VoL 7. Sediments, tox-ic:s, No comparisons made. Sediments are appx. 80% water by volume, with densities only slightly > water (sp. Gravicy-l.16). roe higher in lacustrine zone. Only Pb and Ag exceeded Class Ill standards under worskase scenario (release of 10% of· 
seedbanks sediments). No drawdowns during storms • no discharges- no downstream impacts. Primarily aquatic weeds germinated; no trees. 

VoL 8. Topography No comparisons made. Elevations of cross sections offloaded channel were +4 to -7 NGVD; Channel widths were 110 - 260 ft. Sediments were <2 ft deep. 
VoL 9. Sedimeniroading Sediments moved during 2Syr or longer storm events; resuspension (<I 0%) during strong wind events. 15mph Flocculent sediments transported downstream under normal flows. No sediment resuspension except during strong wind events. 

west wind required to resuspend sed.- discharges should be minimized during drawdowns and restoration scenarios. 
VoL 10. Hydraulics and Hydrology. 18 NGVD. 1674 cfs.Noseasanalj/ucluallons. 14 ft. NGVD. 1687 cfs. No seasonalj/11t:lua1/ans. Seasonal jluclual/ons. 1736 cfs. 

hydrology 
Hydraulics. Pool extends 49,200 ft upstream with depths 14 ft NGVD pool extends 24,000 to 36,000 ft Pool extends 19,400 ft upstream, floods 4490 ac., expect 5107 acres to be restored (under lull restoration, 4,494 ac remain submerged 11 
2.4-4 ft> than wilh restoration. 9601 ac flooded. upstream, floods 7,270 ac., expect 2331 ac. of river avg. discharge and total area restored becomes 9,60 I ac:us). · 

restored. 
II. Surface water quality Differences in hydrology not accounted for in making comparisons over time. Period of time over which WQ variances may be required was not completely addressed. WQ in reservoir an~ river & tributaries, up to Eaton Creek., are classified by FDEP as 

"good." Farther upstream is "fair"; Sweetwater Creek is "poor • ., Lower total N02+NO3 and DO in lacustrine and transition zones and downstream of dam. Reservoir plants are a nutr:Ont sink. No nutrienr/ materials exchange between open water and 
foresL 
Predicted TJ' value s.0l4mg/L; dissolved NO3+NO2 value Predicted TP-.02Smg/L; NO3+NO2• .418mg/L. Predicted TP=.039mg/L; NO3+NO2•.829mg/L. Worst case: erosion! release of all nutrients over 2 months wilh mean discharge of 1300 
•.103mg/L. cfsresults in tenporary inc. in TSS by 353 mg/I., TKN by4.l4mg/L, TP .23 mg/L. 

Vol. 12. Aquifers No data available for surficial aquifer. No significant effects on Floridan aquifer due to various alternatives. Replacing existing wells is less expensive lhan study of effects of surficial aquifer. 
Vol.13. Darters No bluenose shiners or tessellated darters collected from river since I 949. Four I-darters collected during study. Hydro.restoration could benefit species by increasing available stream habitaL 
VoL 14. Migratory fish Some migratory fish are passing lhrough tlte Buckman Lock. The dam appears lo pose a barrier to lhe spread of a Increase in migratory fish populations expected. 

variety of migratory fishes that historically used the system. 

• VoL 15. .Fish pppulations 42 spp fiom 18 families (compared to historic 69 spp fiom 22 families). Decrease is likely due to change fiom Inc. in fish diversity, although a decrease In ftsh densities, e.g. bullhead and shiners, is expected (compare to historic numbers). .. flowing to lotic system. Greater biomass of fish. 

VoL 16. Aquati~p!ant Requires drawdons and herbicides. $22,000/ year for Most time and expense; $14,000/ year for floating $14,000 • 200,000/ year. Difficult to predicL Drawdowns unavailab!~ for management, but lhere is less open !/Bier. 

manage- floating plant control; $270,000 to include hydrilla control. leaved plants, $190,000 to include hydrilla. 
meat 

VoL 17. Forest succession All scenarios, with and without planting, result in floodplain forest species, when trees exist; but no information on extent of forest available for succession. Comparisons at different elevations not made. Differences in species composition were subde and 
likely due to changes in elevation. Exotics wen: not considered. 

Using FORFLO model No new trees under flooded conditions without planting flood tolerant saplings. Floodplain forest after 50 • 200 Development of clwacteristic floodplain forest by 40 years. 
years. Eastern section of Lacustrine zone requires tree planting. 

Vol. 18. Threatened and Wading bird species, muskrats, alligators will remain. Loss or nesting sites for ospreys, great blues, limkins. lllanh Increase in forest may inc. habitat for Adantic white cedar, Indigo snake, manatee, tessellated darter, and spotted turtle. Decrease in 
endangered species and aquatic habitats will persist, no springs, limited floodplain fon:sL wading birds, alligators. 

VoL 111. Birds Fewer sites for nesting birds (as above). Decreased open water and marsh spp., increase in forest spp. No threatened and endangered spp. Affec~ Possible loss of species o( 
special concern, 3 heron, Limpkin. 

20. Habitat fragmented floodplain, no connection of forest to open water, .no corridors, dee. ecological integrity. Twenty Development offloodplain forest by 40 years following restoration. Potential reappearance of springs. Decreased forest liagmenlation, 
springs were lost in reservoir construction. For> t4 ft NGVD, will have hardwood seedlings after 31>-40 yrs. increased ecological integrity of system. - . .,r the purposes of tnis -study, it was assumed-that ihe Buckman lock would remain operational as a navigational structure. 
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3.0 Alternatives 

requirements would occur under the partial retention alternative. While environmental impacts are no 
different when fuUand partial restoration are compared, under the partial restoration alternative, only limited 
structural changes and earth moving are required. 

3.3.1 Physical Components 

3.3.1.1 Bathymetry, Elevations, and Topography 

While no comparisons were made between alternatives for elevation and bathymetry, results of these studies 
provide a useful characterization of the existing reservoir and floodplain. 

At 18 feet National Geodetic Vertical Datum (NGVD), the 5,980-acre reservoir has a mean depth of 8.4 feet 
and a maximum depth of 31 feet. A 50 percent removal of water from the reservoir will result in a 4. 7-foot 
decrease in reservoir stage, while a I-foot. decrease in stage will result in a 4. 7 percent decrease in reservoir 
surface area and an 11.4 percent decrease in volume 

The bottom of the channel ranges from an elevation of +4 to -7 feet NGVD. Channel widths range from 110 
feet to 260 feet. Sediment thickness in the channel ranges from 0.0 feet to 3.2 feet, although sediments are 
typically less than 2.0 feet thick. 

3.3.1.2 Sediments 

Any deposition of sands, silts, or organic materials as a result of any of the four alternatives is expected to be 
negligible (SJRWMD 1994). Organic sediment values in the reservoir are similar to those for other Florida 
lakes (Appendix E). 

3.3.1.2.1 Full Retention (No Action) 

Under existing conditions, the primary cause of sediment transport is scouring of river channel sediments 
during 25-year or stronger storm events, or resuspension of sediments during strong wind events. With full 
retention, all incoming sediments are trapped by the reservoir. Given a 100 percent trap efficiency, it would 
be 8,000 years before the 60,000 acre-feet (ac-ft) of capacity of the reservoir would be depleted. 

3.3.1.2.2 Partial Retention 

Deposition of sand would occur farther downstream with a drop in pool level. At a pool depth of 14 feet 
NGVD, deposition would be concentrated in a 4-mile stretch of river centered at the Orange Creek 
confluenc~ with the reservoir. The results are similar to those described for the full retention alternative. 

3.3.1.2.3 Partial Restoration (Proposed Action) 

Erosion rates are expected to remain low enough to maintain existing top soil profiles due to the mild 
floodplain slopes and existing rural land use in the project area. During removal and relocation of sediments, 
resuspension will occur in the reservoir. Water flow velocities are controlled by the Kirkpatrick Dam; 
velocities will slow following the initial dam breach, and sediments will settle in the tailrace just downstream 
of the dam. 

When the dam is breached during the last phase of restoration, resuspended sediments may be transported 
back through the interconnect canal where the tailrace is connected to the natural channel. Extensive control 
measures, such as stilt fencing, floating silt screens, turbidity barriers, channel blankets, and geotubes, will 

3-20 

L 

l 
l 
i 



I 
I 

-

3.0 Alternatives 

be taken to control turbidity. In addition, a water quality and monitoring plan has been designed to ensure 
the control of downstream turbidity and is presented in Appendix E. 

3.3.1.2.4 Full Restoration 

The results are the same as those described for the partial restoration alternative. 

3.3.1.3 Water Quality, Hydrology, Hydraulics, and Aquifer 

3.3.1.3.1 Full Retention (No Action) 

Under the full retention alternative, the existing pool elevation in the reservoir would be retained at 18 feet 
NGVD, and the average flow velocity will be approximately 1,674 cubic feet per second ( cfs ). No seasonal 
fluctuations in water level would occur under the full retention alternative, which means any seasonal 
exchange of nutrients between the reservoir and adjacent floodplain forest would be limited. 

Examination of over 25 years of historical water quality data identified a trend in only total nitrate + nitrite. 
Trends towards increasing nitrogen upstream of Eureka Dam and in the transition zone of Rodman Reservoir 
and decreasing nitrogen downstream of Kirkpatrick Dam indicate that reservoir plants, most notably hydrilla, 
are assimilating nitrogen and limiting its transport downstream. 

Plants in the reservoir presently function to assimilate nutrients and prevent their transport downstream. 
Estimated total phosphate and nitrate values are 0.14 and 0.10 mg/I, respectively, and are four and eight 
times less than those predicted for the full restoration alternative. Phosphorus accumulation in the reservoir 
is much lower when compared with other Florida lakes (Appendix E). 

Chronic flooding of forests along the lower Ocklawaha River basin occurs upstream of the dam to 
approximately 1 mile downstream of Eureka. These conditions contrast strongly with the seasonal flooding 
of the undisturbed Ocklawaha River floodplain. The pool of water associated with the reservoir presently 
extends 49-;ooo feet upstream with water level stages 2.4 to 4 feet higher than historic depths. Under 
continued full retention, the 20 springs in the reservoir would remain inundated or altered. 

3.3.1.3.2 Partial Retention 

Under the partial retention alternative, the pool depth would be reduced from 18 to 14 feet NGVD. The 
lowered pool depth would restore river hydrology and floodplain to to less than 3,000 acres of floodplain 
forest above the l(irkpatrick Dam. Predicted average flow is 1,687 cfs and, like the full retention alternative, 
there would be no seasonal water fluctuations. Some of the previously inundated springs maybe exposed. 

3.3.1.3.3 Partial Restoration (Proposed Action) 

Partial restoration is expected to impact water quality and water supply. Under part~al restoration, historical 
water quality is expected to return. Nitrogen and phosphorus concentrations are predicted to increase 
temporarily by an order of magnitude during restoration activities, although they are expected to adsorb to 
sediments and not be readily available to downstream vegetation. With adequate water quality cqntrol and 
phased drawdown of the reservoir, nutrient loads that may be released when the dam is breached can be 
avoided. Additionally, pumping of the sediments from the reservoir during construction activities will 
alleviate potential nutrient release impacts. 

Recent studies (Appendix E) indicate that phosphorus resuspension and movement will not cause significant 
downstream problems when the reservoir is drawn down. In addition, total phosphorus content indicates that 
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nutrient enrichment from the reservoir sediments will not be significantly different'than that for other Florida 
Lakes. 

Under average discharge conditions, the elevation of the surface water at Kirkpatrick Dam will decrease from 
18.2 feet NGVD to 3.8 feet NGVD. Changes in the surficial aquifer under partial or full restoration may 
result in an increase in exposure oflocal springs that were altered or flooded following construction of the 
dam. Both the surficial and upper Florida aquifers in the immediate area of the reservoir should be lowered 
following restoration. 

3.3.1.3.4 Full Restoration 

Water quality and aquifer impacts are the same as for the partial restoration alternative. 

3.3.2 Biological Components 

Under biological components, potential impacts to plants and animals under each of the four alternati~es are 
addressed. In addition to Section 3 .3 .2.1 (Wildlife), listed animal species are also addressed under Section 
3.3.2.2 (Threatened and Endangered Species). Plants are discussed in Section 3.3.2.2 (Threatened and 
Endangered Species) and Section 3.3.2.3 (Habitat and Vegetation). 

3.3.2.1 Wildlife 

The Rodman Reservoir has increased aquatic habitat in the Ocklawaha River floodplain and disconnected the 
upper Ocklawaha River floodplain from the lower Ocklawaha River floodplain and the St. Johns River. 
Impacts to wildlife under the different alternatives are primarily related to differences in open water habitat 
and floodplain forest and the absence or presence of the habitat connection between the upper and lower river 
channel. 

3.3.2.1.1 Full Retention (No Action) 

The reservoir would continue to interrupt connections and fragment the habitats of the Ocklawaha River 
basin. Because swamps are used by many species of mammals with large territories, breaking up habitat may 
prevent movement of these mammals from one area to another. 

At least 20 species of mammals occur or are likely to occur within the Ocklawaha River. The numbers and 
diversity of mammals associated with the reservoir are lower when compared to native floodplain forest, 
although the reservoir would continue to provide habitat for those species present. Three species typical of 
the area are beaver, muskrat, and river otter. 

Because of the loss of trees, there are fewer nesting sites for ospreys, double-crested cormorants, and great 
blue herons, and possibly limpkins, under this alternative. No bird species populations are expected to 
increase as a result of this alternative. The reservoir would continue to provide foraging habitat for several 
species of wading birds. 

There are currently 15 species of amphibians and 18 species of reptiles recorded or likely to occur in the 
reservoir and river. Under the full retention alternative, the reservoir would continue to provide habitat for 
many species of amphibians and reptiles, including the Alabama water dog, river frog, American alligator, 
snapping turtle, alligator snapping turtle, river cooter, Florida cooter, peninsular cooter, stinkpot, spiny 
so:ftshell, redbelly watersnake, and brown watersnake. 
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Estuarine fish have access to the Ocklawaha River through the St. Johns River and may move upstream via 
saltwater wedges beyond the confluence of the Ocklawaha River. Although some migratory fish pass 
through the Buckman Lock, the dam appears to pose a barrier to the spread of a variety of migratory fishes 
that historically used the system. Historically, 69 :freshwater fish species from 22 families have been 
identified in the St. Johns River basin. Forty-two species from 18 families were found during the SJR WMD 
study. The decrease is likely due to the change from a flowing system to the standing reservoir. 

Individual fish biomass is greater in the reservoir when compared with the downstream channel under the 
existing (full retention) conditions, although abundance and total biomass are greater downstream of the 
dam. Data from over 100 U.S. reservoirs show that sport fish harvest is negatively correlated with reservoir 
age, but that reservoir age has no effect on total fish standing stocks (Kimmel and Groeger 1986). As a result, 
sport fisheries production is not expected to continue at the present level. 

3.3.2.1.2 Partial Retention 

The primary difference between partial and full retention alternatives is that partial retention is predicted to 
increase marsh habitat, which is expected to enhance marsh-dwelling species populations. At 14 feet NGVD, 
marsh and aquatic habitats would be converted to shrub swamp and eventually floodplain swamp in those 
areas restored to historic hydrology. As a result, some species associated with the forest as opposed to the 
reservoir may reappear. 

Mammals that use the aquatic habitat include the beaver, muskrat, and river otter. Although the partial 
retention alternative would provide more habitat for large mammals, it would not provide a north-south 
connection or corridor to the Ocala. National Forest, and the :fragmenting effects of the reservoir would 
continue under this alternative. · 

This alternative would also result in an increase in shallow water habitat. Increased marsh would increase 
foraging habitat for some bird species, including limpkins, little blue herons, tricolored herons, snowy 
egrets, and white ibis. 

Alligator densities may change in response to a shift from aquatic and marsh habitat to floodplain swamp, 
but the conversion of deeper water to shallow water and marsh would continue to provide alligator habitat. 
A reduction in species such as aquatic salamanders, leopard and pig frogs, and the peninsular cooter could be 
expected. 

3.3.2.1.3 Partial Restoration (Proposed Action) 

The major change under the partial restoration alternative will be restoration of the wildlife habitat and the 
historic connection through the floodplain forest that is important in providing sufficient contiguous habitat 
for the survival of many vertebrates. 

As with other animals, increased acreage of floodplain forest is expected to lead to commensurate increases 
in mammal species that use this habitat. Restoration of nearly 7,500 acres of floodplain forest is expected to 
increase the habitat available for terrestrial mammals in the Ocklawaha River basin. Approximately 20 
mammals have been recorded or are likely to occur in the Ocklawaha floodplain. Typical mammals include 
opossum, southeastern shrew, short-tailed shrew, beaver, wood rat, rice rat, cotton mouse, golden mouse, 
bear, raccoon, and bobcat. 

Because they are adjacent to seed-producing bottom land hardwoods and adjoining mesic forests, floodplain 
forests provide perhaps the greatest density and diversity of wildlife in Florida (Ewel 1986). The beaver, 
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which was trapped out of Florida by the middle of the twentieth century, has returned to north Florida where 
it is most common in floodplains of small streams. Large, uncommon mammals, such as the black bear, are 
now concentrated in swamps because of widespread destruction of upland habitat. 

The loss of open water habitat under partial restoration may result in declines in open-water and marsh
dwelling habitat for some species, including herons, egrets, ospreys, ducks, rails, and limpkins. Increases in 
forest species, such as warblers, vireos, wrens, cardinals, and owls, may also be expected. While some 
species may lose nesting habitat under this alternative, those same species may gain foraging habitat. 
Another benefit to some wading birds in general is the increase in floodplain-riverine edge available for 
foraging as a result of the change from the reservoir to a meandering river channel under partial restoration. 

Species that increased in numbers under impoundment conditions will likely be reduced locally, while 
temporary feeding areas may be available for species such as the American alligator, eastern indigo snake, 
and water snakes. Eventually, several species of salamanders and frogs typical of floodplain forests are 
expected to increase. Reptiles expected to increase under restoration conditions include several species of 
skinks, turtles, and snakes. 

Fish assemblages will be confmed to a smaller pool but are expected to remain under the same conditions as 
described for the full retention alternative. An increase in migratory fish populations is also expected as a 
result of the restored historic connection to the St. Johns River. An increase in fish diversity combined with a 
decrease in fish densities, e.g. bullhead and shiners, may also occur. · 

3.3.2.1.4 Full Restoration 

Following initial disturbance associated with construction and earth-moving during the restoration process, 
wildlife impacts under this alternative would be as expected under the partial restoration alternative. 

3.3.2.2 Threatened and Endangered Species 

Findings from the rare plant and animal survey conducted by Florida Natural Areas Inventory {FNAI) along 
the Cross Florida Greenbelt were incorporated into the SJRWMD survey of threatened and endangered 
species. The USFWS has provided a Biological Opinion (Appendix F) in which potential impacts of the 
proposed restoration activities were addressed. A comparison of wildlife habitat impacts under each 
alternative is presented in detail in Section 5.12, Threatened and Endangered Species, 

3.3.2.2.1 Full Retention (No Action) 

Mammals. Under the full retention alternative, marsh and aquatic habitats would persist for many years and 
provide habitat for round-tailed muskrats, beaver, and manatees. 

Manatees would continue to use the Buckman lock as a portal from the St. Johns River to the Rodman 
Reservoir, upper Ocklawaha River, Silver River, and other upstream springs. The lock continues to increase 
the risk of death or injury from vessel strikes and water control structures. (There have been 10 recorded 
manatee deaths since 1977. In addition, the lock is the only known source of water control structure 
mortality on the St. Johns River system.) 

Although continued retention does not provide suitable black bear habitat, at least eight individuals occur in 
the northern portion of the Ocala National Forest adjacent to the project area. The mobility of bears allows 
them to cross the project area where the river channel narrows, and there have been documented occurrences 
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3.0 Alternatives 

of four bears crossing the Ocklawaha River, as well as observations of bears swimming across the canal near 
the SR 19 bridge. 

Under full retention, the habitat is not suitable for the Florida panther, and the project area has not been 
identified as potential panther relocation habitat due to the density of human population. 

Birds. Twelve threatened and endangered species, species of special concern, and candidate species were 
identified as possible species occurring within the project area. 

Limpkins, little blue herons, snowy egrets, tricolor herons, and white ibis forage along the edges of the 
reservoir and among the dense vegetation surrounding stressed cypress trees. Sandhill cranes and wood 
storks occur in marshes and wet prairies throughout Florida; both of these species nest just north of the 
reservoir in Cow Heaven Bay. Under this alternative, the foraging habitat of these species would not change. 

Both kestrels and bald eagles nest in dead trees and forage over open areas. Two kestrals have been sighted 
at the reservoir in winter (nonbreeding), and a single active bald eagle nest presently exists in the project 
vicinity. Available habitat for these species is not expected to change. 

Reptiles and Amphibians. Listed reptiles potentially found within the Ocklawaha River basin include the 
American alligator, eastern indigo snake, spotted turtle, and Suwannee cooter. No listed amphibian species 

.. , were documented for the project area. 

Open water aquatic habitat would decrease under this alternative but would continue to provide excellent 
habitat for the American alligator. The reservoir and flooded forest do not provide suitable habitat for the 
eastern indigo snake. The Suwannee cooter has been introduced to the Ocklawaha from rivers entering the 
Gulf of Mexico, and eight individuals have been collected in the river and reservoir, compared with 88 from 
an impoundment on the Withlacoochee River, which drains into the Gulf of Mexico. · 

Fish. Although absent in the Ocklawaha River, the endangered southern tessellated darter should continue to 
survive within Orange Creek unless increases in aquatic vegetation negatively affect this habitat. 

Plants. Piedmont water milfoil is the only subject plant species that inhabits shallow lakes; this species was 
not found in the project area despite a thorough search for it. Twelve of the 37 threatened, endangered, 
candidate plant species, plant species of special concern, and rare plant species included for study based on 
their likelihood of occurrence in the study area were found in the project area ( see Appendix B for a detailed 
analysis). These include: giant leather fem, garberia, needle palm, cardinal flower, Florida spiny-pod, 
buckthom, cinnamon fem, royal fem, Florida pinkroot, Florida willow, grass of pamassus, and variable-leaf 
Indian plantain. No federally threatened or endangered species were found in the project. 

No other threatened, endangered, candidate plant species, plant species of special concern, or rare plant 
species were found within the study area during this survey. Only one of these species, giant leather fem, 
occurs in marsh habitat. 

3.3.2.2.2 Partial Retention 

Impacts due to partial retention are the same as those described for the full retention alternative. Under this 
alternative, lacustrine habitat would be reduced and floodplain increased by approximately 2,300 acres. 

3.3.2.2.3 Partial Restoration (Proposed Action) 
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Rare and endangered birds and mammals are more likely to be found in cypress swamps and mixed 
hardwood swamps than in other kinds of swamps. Of the 68 birds listed as rare and endangered in all of 
Florida, 12 are found in cypress and hardwood swamps. In addition, the black bear is now concentrated in 
swamps because of widespread destruction of upland habitat. 
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Mammals. It is the opinion of the USFWS that the proposed project is not likely to jeopardize the continued 
existence of the manatee (refer to Appendix F). The most conspicuous change in mammal habitat will be 
corridor opening for the manatee. Removal of the Kirkpatrick Dam will open a manatee access corridor via 
the lower Ocklawaha River to the rest of the Ocklawaha system. Reopening the manatee access corridor via 
the lower Ocklawaha River to the rest of the Ocklawaha (Smith 1997) will eliminate a known source of 
manatee mortality and the only known source of water control structure mortality on the St. Johns River 
system. There may, however, be an increase in manatee/boat collisions as the reservoir pool is converted to a 
more confined river channel. 

Restoration of the floodplain is expected to provide increased black bear habitat and may provide a more 
direct north-south corridor through the Ocala National Forest. The Ocklawaha River floodplain does not 
provide suitable habitat for the Florida panther and has not been identified as a potential reintroduction site 
by the FFWCC. 

Birds. The loss of aquatic foraging habitats under the partial restoration alternative is likely to result in a 
commensurate decrease in little blue heron, snowy egret, white ibis, and tricolor heron presently using the 
reservoir. Unlike the other species, however, limpkins forage along tree edges, and white ibis frequently 
forage in the flooded forest. These species may benefit from the increase in the riverine edge foraging 
habitat. Importantly, all but ·the limpkins are colonial nesting birds and will benefit from the change to 
floodplain forest due to the increase in nesting and roosting habitat. 

Conclusions outlined in the Biological Opinion (Appendix F) included a determination that ''the wood stork, 
and snail kite are not likely to be adversely affected" by the proposed restoration alternatives and that ''the 
proposed project is not likely to jeopardize the continued existence of the ... bald eagle". In fact, the 
conversion to floodplain forest will provide greater roosting and nesting habitat for wood storks. 

Although the shift to a forested floodplain may force the bald eagle pair and kestrals in the project area to 
relocate, nearby Orange Lake and the St. Johns River presently support numerous pairs of eagles and are 
expected to continue to provide nesting and habitat for both of these species. 

The absence of the migrant Kirtland' s warbler is not expected to be affected by this alternative. In addition, 
FNAI ( 1997) reports no documented occurrences of snail kites or least terns in either Marion or Putnam 
Counties. 

Reptiles and Amphibians. Under the partial restoration alternative, the American alligator is expected to 
continue to thrive in remaining marsh and riverine habiat. Habitat for the eastern indigo snake will increase 
as floodplain forest increases following restoration (Appendix F). Because the Suwannee cooter has been 
introduced from rivers flowing to the Gulf of Mexico, predictions regarding the effects of continued 
impoundment on the Suwannee cooter would be premature without further study. 

In addition to these wetland species, the gopher tortoise occurs in the proposed spoil disposal area on the 
south side of the dam. In addition to species using the reservoir, gopher tortoises (species of special concern) 
and Forest Service sensitive·species occur in the sand pine scrub located in the west end borrow pit. These 
animals will be relocated with proper coordination with FFWCC if it appears construction activities may 
impact them. 

Fish. Both the bluenose shiner and the southern tessellated darter have been collected regularly from Orange 
Creek since 1975. Elimination of the reservoir will reestablish tributary flows to the Ocklawaha River from 
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Orange and Deep Creek, increasing available stream habitat and potentially repopulating the river w1.th these 
species. 

Plants. Findings from the rare plant and animal survey conducted by FNAI along the Cross Florida 
Greenbelt were incorporated into the SJR WMD survey of threatened and endangered species. No long-term 
adverse impacts to any threatened or endangered species or to critical habitat of any threatened or 
endangered species are predicted under existing conditions. In addition, a recent study by Dr. David Hall 
confirmed these findings (Appendix B). 

3.3.2.2.4 Full Restoration 

The potential impacts to endangered or threatened species are the same as those described for the partial 
restoration alternative. Due to the greater construction and earth-moving activities associated with full 
restoration, impacts to wildlife under the full restoration alternative might occur to a greater extent. 

3.3.2.3 Habitat and Vegetation 

Existing marsh and aquatic habitats characteristic of the partial and full retention alternatives will be 
converted to shrub-dominated and eventually tree-dominated floodplain swamp throughout the Ocklawaha 
River basin under partial and full restoration alternatives. Existing vegetation and plant communities are 
described in detail in Appendix B. · 

3.3.2.3.1 Full Retention (No Action) 

Under this alternative, nearly 7,500 acres of reservoir and adjacent floodplain would remain submerged and 
would not be subject to seasonal fluctuations. The reservoir pool would remain nonforested and include 
shallow marsh, floating aquatics marsh, and open water with hydrilla and associated submerged and 
emergent aquatic vegetation. In addition, submerged logs and trees would remain, and existing standing 
dead trees would eventually fall. 

Germination of floodplain trees is inhibited in these permanently flooded sites, and sprouting is the only 
means of regeneration for trees in the inundated area (Davis 1990). As a result, no new tree seedlings are 
predicted under the full retention alternative, and no trees can be expected without planting of flood-tolerant 
saplings. 

Surface features such as berms, canals, and spoil piles were artificially created as a result of construction 
activities associated with the Rodman Reservoir and the Cross Florida Barge Canal and would remain under 
the full retention alternative. Berms presently occur over nearly 30 acres of the project site, while dead or 
stressed trees occur over 1,171 acres of the same area. There are 3,853 acres of open water and only 1,379 
acres of characteristic floodplain forest. 

3.3.2.3.2 Partial Retention 

Lowering the pool depth to 14 feet NGVD is predicted to restore river hydrology and floodplain to 2,33 I 
acres of floodplain forest above the Kirkpatrick Dam. Artificially created surface features would remain, and 
seasonal water fluctuations would be limited to the restored area. 

3.3.2.3.3 Partial Restoration (Proposed Action) 

Under partial restoration, the long-term changes in vegetation and habitat are the same as those for full 
restoration. Partial restoration differs from full restoration in that structural changes and earth-moving 
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required to restore the historic topography of the river and adjacent floodplain will be limited. As a result, 
some of the surface features described for the partial and full retention alternatives will remain. 

Reports regarding the area of floodplain forest originally impacted by the impoundment of the Ocklawaha 
River vary considerably in the available literature. In order to determine the extent and nature of the original 
habitat impacts, as well as the area of potential for habit restoration associated with the reservoir drawdown, 
a geographic information system-based (GIS-:-based) quantitative habitat analysis was performed. 

The extent of the floodplain forest prior to the impoundment of the Ocklawaha River was identified by 
photointerpreting and digitizing the floodplain forest line on 1964 Soil Conservation Service (SCS), 
1 "=2000' scale, black and white aerial photography of the study area. This coverage was then overlayed by 
the reservoir impact area coverage ( e.g., the 20-foot contour line), and the historic floodplain forest coverage 
was overlain with the SJRWMD 1990 Florida Land Use Cover Code System {FLUCCS) land use. The 
results were acreage conversions of historic floodplain swamp and upland communities in the reservoir 
impact area resulting from the flooding of the reservoir. These results indicate that the extent of the historic 
floodplain swamp within the reservoir impact area was approximately 8,506 acres; and that flooding of the 
Rodman Reservoir resulted in: 

1. The creation of 1,929 acres of new wetlands from historic uplands 

2. The conversion of 6,251 acres of historic floodplain swamp to open water/herbaceous 
wetlands 

3. No change to 2,067 acres of historic floodplain swamp. 

The next step in the analysis was to overlay the modeled pool areas associated with each of the phases of the 
drawdown, under 50 percent exceedance flow conditions, to calculate the habitat conversions associated with 
the removal of the Kirkpatrick Dam. The results are mapped in Figure 3-2. The Phase I drawdown will 
result in the greatest area of floodplain exposure (3,461 acres), followed by the Phase II (2,955 acres) and 
Phase III (761 acres) drawdowns. The complete drawdown of the Rodman Reservoir will result in: 

1. The exposure of 7,177 acres of previously inundated floodplain area 

2. The reduction of open water and river channel area to 340 acres 

3. No change to 168 acres of existing forested wetlands. 

Under partial and full restoration conditions, characteristic floodplain forest species and densities are 
expected after 40 years. Hardwood trees greater than 14 feet in height are expected after 10 years, with 
canopy development after approximately 30 to 40 years. Under partial restoration, nearly 7,500 acres of 
floodplain will no longer be submerged. 

These forest habitats predicted under restoration are similar to those upstream of Eureka Dam and are 
dominated by pumpkin ash, bald cypress, red maple, swamp tupelo, American elm, and dahoon holly. 
Structurally, the undisturbed Ocklawaha River floodplain forest is more complex than most other freshwater 
forested wetlands in Florida, but less than tropical swamp forests (Lugo and Brown 1984). Different habitat 
types are associated with differences in elevation, hydrology, and disturbance in the project area. 

Under this alternative, the upper and lower Ocklawaha River systems will be reconnected with the St. Johns 
River system. An estimated 341 acres of stressed cypress habitat within Rodman Reservoir will be restored 
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to a hardwood swamp forest. In addition, floodplain swamp forest that is currently permanently flooded by 
the reservoir waters will revert back into a seasonally flooded hardwood swamp forest. 

Restored water level fluctuations are likely to inhibit expansive growth of dense stands of exotics or 
potentially troublesome native plant species. Successional stages leading to restored floodplain forests are 
expected to be dominated by native species with some management actions necessary to control exotics or 
potentially troublesome natives, such as cattails and willows. There is concern over the invasive species 
shading and out-competing a more diverse plant species assemblage, and control action for these species can 
begin early to minimize costs. 

3.3.2.3.4 Full Restoration 

Full restoration involves greater structural changes and earth-moving to restore the historic topography of the 
river and adjacent floodplain. Under full restoration, the same acreage of floodplain would be restored as 
under the partial restoration alternative. 

3.3.3 Management 

3.3.3.1 Aquatic Plants 

3.3.3.1.1 Full Retention (No Action) 

Based on past management records, aquatic plant communities would likely continue to fluctuate as they 
have for the past 25 years and cover more than 60 percent of the reservoir. Existing discharge rates (over 
1,600 cfs) preclude the cost-effective use of fluridone to control hydrilla in all but protected areas of the 
reservoir. With a drawdown every 3 years, aquatic plant management cost estimates for this alternative range 
from $14,000 per year for treating floating leaved aquatic plants to $270,000 per year if, or when, hydrilla is 
treated. Without drawdown as a management tool, the cost would probably range from $75,000 to $270,000 
per year due to increased management of floating leaved plants and hydrilla. 

3.3.3.1.2 Partial Retention 

Due to· exposure of formerly submerged tree hazards, the only area safely accessible by aquatic plant 
management crews would be the small section of newly restored river and shallow littoral areas. As a result, 
more intensive management would be required for aquatic plant management under this alternative. Until 
there is sufficient canopy, aggressive colonizers such as torpedo grass, cattails, and willow are exP.ected to 
dominate the area. Hydrilla and other submerged species typical of flowing water, e.g. tape grass, and 
pondweed, are expected to occur over much of the shallow restored river channel. 

Additionally, because the reservoir would be shallower and light penetration would be greater, hydrilla 
would reestablish quickly and. require intense management. With a drawdown every 3 years, aquatic plant 
management costs for this alternative may range between $14,000 per year when only floating plant control 
is necessary and $190,000 per year if, or when, hydrilla is treated in protected areas of the reservoir where 
flow rates are lower and some control is possible. Without a drawdown every 3 years, the cost may range 
from $50,000 to $190,000. 

3 .3 .3 .1.3 Partial Restoration (Proposed Action) 

Although it is unlikely that hydrilla and other exotic plants such as water lettuce and water hyacinth will be 
eliminated, the natural succession of the hydric flood plain to a wetland community dominated by hardwood 
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species will most likely result in shaded, tannin-stained river waters where native submerged aquatic 
vegetation species can compete with non-native plants (BAPM 1994; Burks 1996). 

The projected cost range for aquatic plant management under the partial restoration altem~tive is $14,000 to 
$200,000 per year. Drawdowns will be unavailable for management, but open water areas will be smaller, 
and seasonal water fluctuations will promote the decomposition of plant biomass. 

3.3.3.1.4 Full Restoration 

Impacts associated with the full restoration alternative are the same as those described for partial restoration. 

3.3.3.2 Wildlife 

The FDEP, in cooperation with the FFWCC, USFWS, and the SJR WMD, has assessed the terrestrial wildlife 
population( s) that will be displaced or eliminated by conversion of the Rodman Reservoir to a flowing river 
channel. Appropriate measures will be developed and executed to compensate for losses of wildlife. Refer to 
Section 3.3.2 Threatened and Endangered Species for information regarding threatened or endangered 
wildlife. 

3.3.3.2.1 Full Retention (No Action) 

Although existing management is limited to aquatic plant control, future management of the area would 
depend on the alternative chosen and would be modified to meet changing needs. An option under this 
alternative may include increased management to enhance fisheries and/or wildlife with limited removal 
and/or alteration of structures and topography. Due to limnological and ecological changes associated with 
reservoir aging, including a decline in fish harvest as a reservoir ages, existing management of fisheries may 
need to be readdressed as the reservoir ages. 

3.3.3.2.2 Partial Retention 

Changes in management for fish and wildlife in the reservoir would be implemented as needed. Like the full 
retention alternative, increased management of fisheries and wildlife with limited structural changes is an 
option under the partial retention alternative. 

3.3.3.2.3 Partial Restoration (Proposed Action) 

Under partial restoration, there will eventually be a tremendous increase in floodplain forest habitat along the 
Ocklawaha River, providing increased opportunities for nature-oriented recreation and hunting. 'As a result, 
there will be changes in management designed to reflect changes in fisheries and wildlife. USFS will work 
with FFWCC on any changes to Wildlife Management Area (WMA) activities. 

3.3.3.2.4 Full Restoration. 

Long-term management of wildlife under the full restoration alternative is the same as that described for 
partial restoration. 

3.3.3.3 Buckman Lock 

3.3.3.3.1 Full Retention (No Action) 
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Under existing conditions, the lock is open and functional. The role of the lock in navigation from the St. 
Johns River to the Ocklawaha River has been previously discussed. Because of navigation concerns, the 
Buckman Lock will most likely remain operational under the full retention alternative. If not, management 
strategies will be necessary which take into consideration the effects of the closed lock. 

The effects of the lock on manatees have been described. Closure of the lock would eliminate manatee 
deaths associated with it. Although existing management is limited to aquatic plant control, future 
management of the area would depend on the alternative chosen and would be modified to meet changing 
needs. 

3.3.3.3.2 Partial Retention 

Changes in management for fish and wildlife in the reservoir would be implemented as needed. Like the full 
retention alternative, increased management of fisheries and wildlife with limited structural changes is an 
option under the partial retention alternative. Buckman Lock operation or closure is also an option under this 
alternative and has been addressed under the full retention alternative. 

3.3.3.3.3 Partial Restoration (Proposed Action) 

Under partial restoration, the Buckman Lock will be closed, and its operation will not be a management 
consideration except for navigation and for providing a crossing for the Florida Trail (see Section 5.23). 

3.3.3.3.4 Full Restoration. 

Management considerations regarding the Buckman Lock under the full restoration alternative are the same 
as described for partial restoration. 

3.3.4 Human Resource Components 

3.3.4.1 Land Use and Consideration of Property Ownership 

3.3.4.1.1 Full Retention (No Action) Lands to the south of the project are almost entirely in public 
ownership (U.S. Forest Service). To the north side of the reservoir and around Deep Creek, lands include 
both state-owned and Conservation and Recreation Lands (CARL) lands. These two land types make up the 
majority of land use in the project area and include predominantly open water, vegetated wetlands, and 
wetland hardwood forest (see Section 4, Figure 4-8). Small portions of the area are in private ownership (see 
Section 4, Figure 4-9). There are small areas of medium- and low-residential housing adjacent to the project 
area, located primarily in Ho·g Valley and near the Eureka dam. 

3.3.4.1.2 Partial Retention 

Land use and property ownership under this alternative are expected to remain the same as that described for 
the full retention alternative except for minor changes in the acreage of lands that may occur when the 
reservoir is drawn down to 14 feet NGVD. 

3.3.4.1.3 Partial Restoration (Proposed Action) 

Nearly all the lands in and adjacent to the project area are in public ownership, although there are some 
small, privately owned parcels beneath the reservoir that have been identified for purchase by the state under 
this restoration alternative. Adjacent land use is not expected to change under this alternative. 
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3.0 Alternatives 

Approximately 600 acres which are submerged beneath Rodman Pool will revert to national forest system 
land managed by the Forest Service. 

3.3.4.1.4 Full Restoration 

Land use and property ownership under this alternative are the same as that described for the partial 
restoration alternative. 

3.3.4.2 Cultural Resources 

3.3.4.2.1 Full Retention (No Action) 

Under the full retention alternative, 15 sites have been identified as potentially significant in regards to 
cultural resources in the project area. In accordance with 36 CFR, 800 (Protection of Historic Properties), the 
Florida Department of State Division of Historical Resources has provided comments concerning the 
possible impact to historic properties in the project area (Appendix C). 

3.3.4.2.2 Partial Retention 

Impacts associated with the partial retention alternative are the same as those described for full retention. 

3.3.4.2.3 Partial Restoration (Proposed Action) 

Comments from the Division of Historical Resources indicate that the partial restoration alternative is not 
expected to significantly impact any cultural resources in the project area (Appendix C). Reconfirmation of 
the location of a previously identified Indian mound has been requested. 

3.3.4.2.4 Full Restoration 

Impacts associated with the full restoration alternative are the same as those described for partial restoration. 

3.3.4.3 Aesthetic Resources 

Aesthetic resources describe the physical characteristics of a landscape that determine its scenic quality in 
relevant value to the viewing public. 

3.3.4.3.1 Full Retention (No Action) 

Under the full retention alternative aesthetic values would be those associated with a lake as opposed to a 
riverine vista. The open water vista and perimeter marshes, as well as attractions such as open water fishing 
and boating, would be unaffected. In addition, the berms, canals, spoil piles, and concrete barriers 
associated with the reservoir would remain. 

3.3.4.3.2 Partial Retention 

Impacts associated with the partial retention alternative are the same as those described for full retention. 

3.3.4.3.3 Partial Restoration (Proposed Action) 
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Under the partial restoration alternative, the reservoir and associated marsh will be replaced by a riverine 
system. The shift in aesthetics will be to a meandering river channel with overhanging trees, and lake 
attractions will be replaced with riverine boating and fishing, camping, and hiking. 

3.3.4.3.4 Full Restoration 

Impacts associated with the full restoration alternative are the same as those described for partial restoration. 

3.3.4.4 Noise 

3.3.4.4.1 Full Retention (No Action) 

Rural undeveloped areas similar to the project area typically have noise levels in the range of 35 to 55 
decibels. Additional noise on the reservoir is due primarily to motorized boats and other vehicles. There is 
no reason to expect the noise level to ehange under this alternative. Noises are generally confined to the 
immediate area of the project. Wildlife attracted to the reservoir would adapt to the noise or move. 

3.3.4.4.2 Partial Retention 

Noise impacts under this alternative are the same as those described for full retention. 

3.3.4.4.3 Partial Restoration (Proposed Action) 

Increases in noise levels will be temporary and limited to restoration activities. The noise will not be 
significant when compared to existing sources and levels of noise in the project area. Furthermore, the 
noises will be confined to the immediate area of the project. The level of noise associated with recreation is 
not expected to increase, although a shift to river-oriented boating from lake boating will occur. Wildlife in 
the project area will either adapt to the noise or move. 

Initial noise levels associated with construction and earth-moving will be lower than for the full restoration 
alternative as a result of the limited construction. Although the construction phase of the partial restoration 
alternative may have noise levels ranging from 70 to 90 decibels at a distance of 50 feet, these levels will 
subside following initial restoration activities. 

3.3.4.4.4 Full Restoration 

Noise impacts associated with the project would be temporary and would result from operation of pumps, 
construction equipment, and human activities. Noise levels are discussed in more detail under the partial 
restoration alternative. 

3.3.4.5 Air Quality 

3.3.4.5.1 Full Retention (No Action) 

The project area is designated as an Attainment Area for all criteria air pollutants and meets National 
Ambient Air Quality Standards (FDEP 1997). These conditions are not expected to change under the full 
retention alternative. 

3.3.4.5.2 Partial Retention 

Impacts to air quality under this alternative are the same as those described for the full retention alternative. 
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3.0 Alternatives 

3.3.4.5.3 Partial Restoration (Proposed Action) 

Due to the rural nature and land use in the project area, implementation of the partial restoration alternative is 
not expected to cause or contribute to a violation of any of the National Ambient Air Quality Standards, nor 
is it expected to result in any incremental loss or significant deterioration of existing air quality. 

3.3.4.5.4 Full Restoration 

Impacts to air quality under this alternative are the same as those described for the partial restoration 
alternative. 

3.3.4.6 Hazardous and Toxic Wastes 

Hazardous and toxic wastes are not expected to pose a risk under any of the project alternatives. Data 
sources examined to date do not indicate the presence of hazardous and toxic wastes in the reservoir, and the 
risk to aquatic organisms is considered minimal (SJRWMD 1994). Subsequent sampling and analysis of 
reservoir sediments was performed and results supported earlier conclusions by the SJRWMD that hazardous 
and toxic wastes do not pose a risk to aquatic organisms. 

3.3.4. 7 Recreation 

3.3.4.7.1 Full Retention (No Action) 

None of the existing recreational facilities are expected to be affected under the full retention alternative, 
leaving existing boat ramps and public recreational facilities available. Maintenance of existing facilities 
would continue under the full retention alternative. During drawdowns required for aquatic plant 
management, most of the existing facilities would not provide access to the reservoir (a list of the existing 
facilities is presented in Section 4.25). Five of the existing recreational facilities are located on U.S. Forest 
Service land and are the responsibility of the Forest Service. 

3.3.4.7.2 Partial Retention 

Because the reservoir level would be maintained at 14 feet NGVD under the partial retention alternative, 
recreational facilities would be approximately 3/4 mile from the water. There is, however, a boat ramp at 
Kenwood Landing constructed for use during drawdowns at 13 feet NGVD. The partial retention alternative 
does not preclude recreational facility construction if funding is available. 

3.3.4.7.3 Partial Restoration (Proposed Action) 

Partial restoration conditions will restore the historic river channel by eliminating the reservoir. As a result, 
boat ramps constructed for reservoir access following dam construction will no longer provide access to the 
reservoir, and the recreational facilities that accompany these boat ramps will be a considerable distance 
from the river. 

Under the full and partial restoration alternatives, new boating facilities would need to be constructed to 
provide access to the reservoir, and additional recreational facilities may be needed to provide for camping, 
hiking, and fishing. Decisions on improvements or new developments wili be made after resoration and are 
ot a part of this proposal. The Florida National Scenic Trail (FNST) would need to be relocated, since it now 
crosses Kirkpatrick Dam. 
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The Florida Nation Scenic Trail currently utilizes the Kirkpatrick Dam to cross the Ocklawaha River. 
Implementation of this alterntive will rquire relocating apportion of the trail or the construction of a facility 
to provide hikers a means for crossing the river. 

3.3.4.7.4 Full Restoration 

Recreational impacts under this alternative are the same as those described for the partial restoration 
alternative. 

3.3.4.8 Socioeconomic Impact to Regional Economy 

3.3.4.8.1 Full Retention (No Action) 

The total costs of operating the Buckman Lock and Kirkpatrick Dam during fiscal years 1995-1996 and 
1996-1997 were $268,911 and $333,437, respectively (refer to Section 4.26,, Socioeconomic Impact to Putnam 
and Marion Counties, for discussion. These costs would continue to be incurred by the State under full 
retention. 

Visitors to the Rodman Reservoir in 1994 accounted for about $7.5 million in both direct and indirect 
expenditures. Of the $7 .5 million, $3 .32 million can be attributed to reservoir-based activities and accounts 
for less than 0.1 percent of economic base in either Putnam or Marion County. The remaining $4.18 million 
can be attributed to recreational user occasions, which would take place at the restored river. Considered as a 
share of the overall economic activity of the counties (individually, and even more so when the two are 
combined), expenditures by visitors to Rodman Reservoir are quite small. 

Recreational benefits, based on 307,217 individual user days, contribute a total of $3.8 million to the service 
industry in Putnam and Marion counties under the full retention alternative. Additionally, in Putnam County, 
45 employees (0.16 percent of the total work force) are supported within the retail and service industries that 
may be associated with the reservoir, while in Marion County, the number of employees is 57 (0.07 percent 
of the total work force). 

3.3.4.8.2 Partial Retention · 

Under this alternative, attendance is estimated to be 53.53 percent less than under the full retention. Impacts 
to the local and regional economy under the partial retention alternative are expected to be greater than those 
described for the full retention alternative. Perhaps because it would be less attractive for recreation to both 
river and lake users, the partial retention alternative would produce the fewest recreational benefits. 

3.3.4.8.4 Partial Restoration (Proposed Action) 

A minimum of 55.68 percent of all existing gross expenditure and earnings estimates can be expected to 
remain under the partial restoration alternative. Additionally, much of the lost recreational activity will be 
dispersed throughout other lakes and rivers within the region such as Lake George, Cresecent Lake, St. Johns 
River, Lake Kerr, Or!lflge Lake, Lake Lochloosa, and the Interlachen Chain of Lakes. 

Under the partial restoration alternative, an estimated 145,868 recreation days are predicted, amounting to a 
total user recreational value of $2,081,983. The remaining artificially created surface features may account 
for the smaller number of users under partial restoration when compared with full restoration. It is important 
to remember that restoration of the river does not preclude all current recreational activities, and therefore 
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3.0 Alternatives 

expenditures, in the Rodman area of the Ocklawaha River. Activities such as camping and fishing are 
expected to continue under this alternative. 

Since fishing could continue at the partially restored river, there will be a continued demand for the services 
provided by guides, although, as noted above, the projected number of visitor days to the restored river 
suggests that demand would be reduced. Nearby lakes continue to provide lake fishing opportunities for bass 
anglers. 

3.3.4.8.4 Full Restoration 

Impacts to the economy under this alternative are the same as those described for partial restoration. 

3.3.4.9 Navigation 

The report Navigation Alternatives for the Restoration of the Ocklawaha River (PBS&J 1997) provides an 
analysis of alternatives designed to deal with the problem of continuing navigation across the Kirkpatrick 
Dam during construction and restoration activities. 

3.3.4.9.1 Full Retention (No Action) 

Under existing conditions, the Buckman Lock would continue to provide a navigable waterway between the 
Rodman Reservoir and the St. Johns River. Although the lock was designed to facilitate navigation of 
vessels with drafts up to 14 feet, these larger vessels are unable to tum around and return through the lock. 
The largest vessels using the lock under existing conditions are generally recreational vessels no more than 
20 feet in length. 

3.3.4.9.2 Partial Retention 

Because the Buckman Lock remains functional at 14 feet NGVD, navigation through the lock is not impacted 
under this.~ternative. 

3.3.4.9.3 Partial Restoration (Proposed Action) 

Partial restoration requires that a navigation system be implemented to maintain river traffic while the 
reservoir is being lowered to historic water levels. The river stage will be reduced below 9.2 feet NGVD 
during construction and restoration activities, and a portage system will be required. 

3.3.4.9.4 Full Restoration 

As under partial restoration, the river stage would be reduced below 9 .2 feet NGVD during construction and 
restoration activities, and a portage system would be required. 

3.3.4.10 

3.3.4.10.1 

Flood Hazards 

Full Retention (No Action) 

Under this alternative, peak discharges for 25- and 100-year return periods at Kirkpatrick Dam were 
estimated to be about 9 and 21 percent greater when compared to corresponding estimates for Riverside 
Landing in the natural river channel. During storm events, discharges at Kirkpatrick Dam have been higher 
when compared with discharges without the dam. Because the reservoir has been maintained at different 
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water levels during different periods, no conclusions can be drawn regarding variation of water levels in the 
reservoir. 

3.3.4.10.2 Partial Retention. 

Impacts due to flooding under this alternative are the same as those described for the full retention 
alternative. 

3.3.4.10.3 Partial Restoration (Proposed Action) 

Under partial restoration, potential flood hazards will be decreased due to the estimated 9 to 21 percent 
decrease in peak discharges for 25- and 100-year floods. Based on Federal Emergency Management Agency 
(FEMA) maps, a single residence may have to be relocated due to potential flooding. 

3.3.4.10.4 Full Restoration 

Impacts due to flooding under this alternative are the same as those described for the partial restoration 
alternative. 

, 3.3.4.11 

3.3.4.11.1 

Shoreline Erosion and Accretion 

Full Retention (No Action) 

Impacts to shoreline erosion and accretion would not change under the full retention alternative. There may 
be erosion impacts during management drawdowns. 

3.3.4.11.2 Partial Retention 

Under the partial retention alternative, erosion impacts are expected to be the same as those that presently 
occur under drawdown conditions. 

3.3.4.11.3 Partial Restoration (Proposed Action) 

Potential shoreline erosion impacts will be monitored and controlled during all restoration activities. 
Shoreline stabilization is a primary component of the restoration activities and is specifically addressed in 
Table 3-1 (Concept Plan), as well as in Section 4.8, Surface Water Quality, and Section 4.4, River Sediments, 
ofthis EIS. 

3.3.4.11.4 Full Restoration 

Impacts und,er this alternative are the same as those described for partial restoration. 

3.3.4.12 

3.3.4.12.1 

Water Supply and Conservation 

Full Retention (No Action) 

The impounded water in the Rodman Reservoir provides recreation and fisheries as opposed to a potable 
water supply. Any water supply would more likely be obtained from springs that feed the river. 

3.3.4.12.2 Partial Retention. 

Impacts to water supply and conservation under this alternative are the same as those described for the full 
retention alternative. 
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3.3.4.12.3 Partial Restoration (Proposed Action) 

Potential impacts of reservoir drawdowns on the Floridan aquifer may be minimal. However, there may be 
effects on water table elevations in the surficial aquifer. Six of the 79 wells identified in the project area 
connect with the surficial aquifer, and the status of 24 wells is unknown. The estimated cost of replacing 
these surficial wells is less than the cost to obtain more accurate impact predictions, and the wells will be 
replaced, if need be, under this alternative. 

3.3.4.12.4 Full Restoration 

Impacts to water supply and conservation under this alternative are the same as those described for the partial 
retention alternative. 

3.3.4.13 

3.3.4.13.1 

Energy Needs 

Full Retention (No Action) 

Under the full retention alternative, energy requirements related to the operation of the Buckman Lock would 
remain or increase as energy costs increase. Utility costs for operation of the Buckman lock were $3,195.43 
and $2,063.50, respectively, for fiscal years 1994-95 and 1995-96. 

3.3.4.13.2 Partial Retention 

Energy needs under this alternative are the same as those described for full retention. 

3.3.4.13.3 Partial Restoration 

Energy needs under this alternative will decrease as a result of closing the Buckman Lock and no longer 
incurring. utility costs. 

3.3.4.13.4 Partial Restoration (Proposed Action) 

Energy needs under this alternative are the same as those described for full retention. 

3.3.4.14 

3.3.4.14.1 

Safety 

Full Retention (No Action) 

Partially and fully submerged logs in the reservoir pose a safety concern. Under this alternative, the number 
of logs in the reservoir is expected to increase as the stressed trees farther upstream fall and are transported 
downstream to the reservoir. In addition, logs pushed to the ground during construction of the reservoir now 
float to the surface and pose a safety hazard to boaters. Safety precautions associated with the dam and lock 
include fences and security and maintenance personnel. 

3.3.4.14.2 Partial Retention 

Impacts to safety under this alternative are the same as those describ~d for the full retention alternative. 

3.3.4.14.3 Partial Restoration (Proposed Action) 

Under the partial restoration alternative, safety hazards due to the floating and submerged logs in the 
reservoir will decrease. Submerged logs will be exposed, and any remaining in the channel will require 
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removal. Since there are no live trees in the reservoir, dead trees will fall in the newly exposed areas until 
the floodplain expands into these restored areas. During restoration activities, normal construction safety 
precautions will be taken. 

3.3.4.14.4 Full Restoration 

Impacts to safety under this alternative are the same as those described for the partial restoration alternative. 
In addition, the dam would be removed and the lock abandoned. The proposed recreation facilities 
associated with the removal of the dam would provide safe access to the river at that point. 

3.3.4.15 Food and Fiber Production 

This public interest factor is not affected by this project. 

3.3.4.16 Mineral Needs 

This public interest factor is not affected by this project. 

3.3.4.17 

3.3.4.17.1 

Needs and Welfare of the People 

Full Retention (No Action) 

Under the full retention alternative, there would be no impacts to the needs and welfare of the people other 
than what may be presently occurring. the reservoir presently provides recreational and economic benefits 
to the people in the area, and this is not expected to change under the full retention alternative. 

3.3.4.17.2 Partial Retention 

Impacts under this alternative are the same as those described under full retention. 

3.3.4.17.3 Partial Restoration (Proposed Action) 

The need for the project is to address the public's desire to restore the lower Ocklawaha River back to a more 
natural condition, as reflected in the will and directives of the Florida Legislature. In this regard, it must be 
emphasized that the proposed project is an ecologi,cal restoration project, and as such is expected to generate 
numerous net environmental benefits. These benefits are presented in Section 2 of this document and include 
improved water quality, biological productivity, wildlife corridors, as well as reductions in nuisance plant 
species. 

In addition, socioeconomic benefits are expected to be generated by the proposed project including the 
elimination of public tax expenditures for the operation and maintenance of Buckman Lock, continued 
management of exotic and nuisance aquatic vegetation, and enhanced recreational opportunities. 

3.3.4.17.4 Full Restoration 

The benefits of this alternative are the same as those described for partial restoration. 

3.3.4.18 Secondary and Cumulative Effects· 

Cumulative impacts are those impacts likely to result from the proposed action (partial restoration) or 
alternatives in combination with other past, present, and reasonably foreseeable future actions (see Section 
5.31 for a comparison of cumulative effects for the various alternatives). 

3 -40 

l_ 

L 
L 
[ 

[ 

[ 

I 
l 
l 
l 
[ 

I 

' 
' l 
l_ 

l 

i 
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3.3.4.18.1 Full Retention (No Action) 

The full retention alternative would result in no significant secondary or cumulative impacts to land use, 
cultural resources, aesthetic resources, noise, air quality, or recreation resources within the project area. 

Cumulative impacts associated with wildlife and fisheries are expected under this alternative due to the 
chronic flooding throughout the floodplain forest and the commensurate loss of existing and future trees. 
The reservoir fisheries may decline as the reservoir ages, resulting in decreasing numbers and biomass of 
fish. 

3.3.4.18.2 Partial Retention 

The secondary and cumulative effects under this alternative are the same as those described for the full 
retention alternative. 

3.3.4.18.3 Partial Restoration (Proposed Action) 

The impacts associated with the project will correct past and present negative impacts within the project area. 
Based on the analysis conducted for this EIS, positive impacts are exp'ected to occur under partial 

restoration. Construction activities associated with the proposed restoration are expected to have minor 
negative impacts to existing vegetation, wildlife, land use, cultural resources, aesthetic resources, noise, air 
quality, and recreation resources within the project area. Restoration of the floodplain, as proposed, will 
result in significant long-term positive impacts to the Ocklawaha River basin by restoring hydroperiod and, 
ultimately, historic floodplain forest and habitat. 

A shift in recreational opportunities associated with the reservoir is also expected as active boat fishing and 
recreational boating change to more passive uses such as shore fishing, canoeing, camping, and hiking. The 
Florida Trail will have to be relocated or a bridge constructed to provide crossing of the Ocklawaha River. 

Considering impacts due to the proposed action, geographic boundaries of the impact, impacts resulting from 
past actions, and potential impacts of reasonably foreseeable future actions, construction associated with the 
partial restoration alternative is expected to have minor negative impacts, confined primarily to the 
immediate area of project features and facilities. 

3.3.4.18.4 Full Restoration 

The secondary and cumulative effects under this alternative are the same as those described for the partial 
restoration alternative. 
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4.0 Affected Environment 
This section provides the information necessary for a thorough understanding of the existing environment 
affected by the alternatives under consideration. While general environmental conditions, such as climate 
and rainfall, will not be affected, other environmental elements, such as natural communities, will be 
affected. This section is based on issues identified through the scoping process as well as information 
presented in the St. Johns River Water Management District (SJR WMD) document entitled Environmental 
Studies Concerning Four Alternatives for Rodman Reservoir and the Lower Ocklawaha River (SJRWMD 
1994). 

In this Environmental Impact Statement, the no action alternative is the full retention alternative. Therefore, 
the i,nformation presented in this section describes the full retention alternative and its environmental 
consequences. 

4.1 Location and General Climate 

4.1.1 Location 

The extent of the project can be defined in terms of three concentric areas: (1) the restoration area; (2) the 
reservoir impact area; and (3) the project area. The restoration area is defined as the modeled extent of the 
18 foot pool of the Rodman Reservoir, under 50 percent flow exceedance conditions. This area is 
approximately 7,685 acres in size, and represents the area that will be directly affected by the reservoir 
drawdown (refer back to Figure 2-1 ). 

The reservoir impact area encompasses the Ocklawaha River and the Rodman Reservoir from the Eureka 
Lock on the west, to the Buckman Lock and the Kirkpatrick Dam on the east, and extending landward to the 
existing 20-foot contour line including the upstream portions of all affected tributaries. This area is 
approximately 10,835 acres in size. The area represents the maximum extent of the historic floodplain and 
watershed that was impacted by the impoundment of the Ocklawaha River (the original pool elevation of the 
Rodman Reservoir was 20 feet NGVD). The reservoir impact area has been defined and mapped for the 
purposes of calculating historic habitat impacts, and for estimating potential ecological and hydrologic 
affects the proposed project. 

The project site is located within Marion and Putnam Counties in the north central region of peninsular 
Florida. The Ocklawaha River drains 2,747 square miles ofland at Kirkpatrick Dam and originates in Lake 
Griffin, located in the chain of lakes in the central peninsular highlands of Florid11. Silver Springs, Lake 
Eaton, and Orange Lake feed into the Ocklawaha River. The Ocklawaha River then drains north, 
meandering for about 70 miles, and empties into the St. Johns River. It is the primary tributary into the St. 
Johns River, which continues to flow north, roughly parallel to the Atlantic Ocean, until just north of 
Jacksonville where it turns eastward to the Atlantic Ocean. 

4.1.2 Climate 

Growing conditions in the Ocklawaha River basin are characterized by a long, warm growing season (about 
300 days, mean annual temperature of 21.4 °C, and fewer than 10 days/year at or below freezing). Average 
minimum temperatures during the coolest months are in the mid 40's but frosts and freezes occur 
periodically at Rodman Reservoir. July. and August temperatures are the warmest, and December and 
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January temperatures are the coolest. It is extremely rare for temperatures to remain below freezing 
throughout the day. The mean annual water temperature in the river is 21. 8°C. 

The area receives abundant rainfall (53.4 inches annually), nutrient-rich runoff, and sunshine and is best 
characterized as humid subtropical. The maritime influence of the Caribbean Sea and the Gulf of Mexico 
brings hours of heavy rain in late summer and early autumn. Fronts from the North American continent also 
sweep over the state in late fall, winter, and early spring, and cool, dry seasons are followed by a warm, rainy 
season constitute a strong climatic cycle. The dry season, with low monthly rainfall, is from October or 
November to May. Wet season, with relatively uniform temperatures and high monthly rainfall, runs from 
June through September or October. 

Summer heat is tempered in Florida by frequent and/ or early evening thunderstorms. These showers, which 
occur on the average of about half of the summer days, are accompanied frequently by a rapid I 0- to 20-
degree drop in temperature. Because most of the large-scale wind patterns affecting Florida have passed 
over water surfaces, hot drying winds seldom occur (Marth 1996). 

4.1.3 Rainfall 

River discharge is seasonal and responsive to rainfall. During the dry season, most of the river flow is 
discharged from the Silver River, one of the Ocklawaha's tributaries, which originates in Silver Springs. 

The average rainfall for the state of Florida in 1996 was 54 inches. Evaporation, however, reduces the 
available rainfall to about 40 inches annually. In the summer rainy season, there is a 50-50 chance some rain 
will falt on a given day. Rainfall varies greatly from year to year; wet years sometimes experience double 
the amount of rain received during a dry year. 

The Office of Greenways and Trails measures the rainfall each day at H.H. Buckman Lock. Table 4-1 lists 
the total rainfall by month for 1995, 1996, and part of 1997. 

Relative humidity in the project area varies minimally from one place to another. Humidities range from 
about 50 to 65 percent during the afternoon hours to about 85 to 95 percent during the night and early 
morning hours. 

4.2 Geology and Soils 

The Ocklawaha River flows over a fault zone, and its floodplain is composed of peat, muck, and freshwater 
marl dating back 18,000 years. The alkalinity of the water reflects the limestone formations of the region. A 
floodplain with nonelastic sediments, such as the Ocklawaha River floodplain, although common in Florida, 
is in itself an unusual feature not ordinarily found anywhere else in the world. The Ocklawaha River bottom 
is a sand-bottomed, as opposed to a calcareous, stream. The stream flows are moderate to swift, frequently 
shifting, and slightly acidic. A map ofhydric soils in the project area is presented in Figure 4-1. 
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4.0 Affected Environment 

Table 4-1 

Rainfall Measured at Buckman Lock 

Rainfall (inches) 

Month 1995 1996 1997 

January 1.93 2.69 2.39 
February 0.90 0.78 0.62 
March 1.36 7.08 1.96 
April 3.50 2.51 8.12 
May 3.63 0.61 3.04 
June 10.74 3.65 
July 4.13 3.99 
August 10.98. 4.77 
September 8.04 2.78 
October 8.94 7.81 
November 1.05 1.19 
December 1.01 3.91 

Totals 56.21 43.77 

Source: FDEP, Office ofGreenways and Trails 

4.3 Elevations and Bathymetry 

At 18 feet National Geodetic Vertical Datum (NGVD), the 5,980-acre Rodman Reservoir has a mean depth 
of 8.4 feet and a maximum depth of 31 feet. A 50 percent removal of water from the reservoir will result in a 
4.7-foot decrease in reservoir stage, and a 1-foot decrease in stage will result in a 4.7 percent decrease in 
reservoir surface area and an 11.4 percent decrease in volume. Cross sections from a survey of the 
Ocklawaha River channel taken from the SJR WMD study are presented in Figure 4-2. As seen in the figure, 
the bottom of the channel ranged from an elevation of +4 feet to -7 feet NGVD, or 14 feet (transect CM) to 
25 feet (transect BP) deep (relative to a lake level of 18 feet NGVD). Channel widths ranged from 110 feet 
(transect AW) to 260 feet (transect D). Sediment thickness in the channel ranged from 0.0 feet to 3.2 feet, 
although sediments were typically less than 2.0 feet thick. The transect O cross section revealed two 
channels. An examination of the relict Ocklawaha River and tributary channels indicates that a tributary 
enters the Ocklawaha River channel in this vicinity. 

4.4 River Sediments 

Depths of soft sediments in the river channel vary from about 1.5 to 23.4 inches at water depths ranging from 
15.7 to 24.6 feet. Thicknesses generally range from 6.2 to 9.4 inches, are gelatinous, and have a high 
moisture content. Approximately 90 percent of the river channel bottom is covered in soft sediments; 43 
percent of the reservoir has soft sediments 1 foot deep, and 36 percent of the reservoir has soft sediments 
greater than 2 feet deep. 
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4.0 Affected Environment 

At upstream sites (approximately 2 miles upstream of Eureka and beyond the effects of the reservoir), soft 
sediment depths range from O to 5 inches due to low velocities and sedimentation rates. Soft sediment depths 
and types in the submerged channel are consistent with depths and types in the upstream and downstream 
portions of the river channel. There are zones in the submerged channel with no sediment accumulation due 
to flows. Organic sediment values in the reservoir are similar to those for other Florida lakes (Appendix E). 
Sustained winds above 15 mph from the west (268 degrees clockwise from north) will initiate sediment 
resuspension in the inundated floodplain. It is, therefore, recommended for reservoir management that 
discharges through Kirkpatrick Dam during drawdowns be curtailed to the minimum when strong wind 
events occur. 

4.5 Toxics Analysis of Rodman Reservoir Sediments 

The SJR WMD study analyzed sediments to determine the presence of toxic substances and pollutants in the 
sediments in the transitional and lacustrine zones of the Rodman Reservoir. Fifteen samples were analyzed 
for trace metals and percentage of water (SJRWMD 1994). Concentrations for toxic organic compounds 
were less than the method detection limits (MDLs). Based on a comparison (both direct and indirect) of the 
concentrations of toxic metals in the sediments of Rodman Reservoir with the concentrations in another 
regional lake, there is minimal risk to aquatic organisms (Danek et al. 1994). 

4.6 Topography 

The SJRWMD study also characterized the topography of cross sections of the flooded Ocklawaha River 
channel. The bottom of the channel ranged from +4 feet to -7 feet NGVD, and channel widths ranged from 
110 feet to 260 feet. Sediments were less than 2 feet deep. Topographic maps of the area are presented in 
Figure 4-3. 

4. 7 Hydraulics and Hydrology 

The existing pool elevation in the reservoir is 18 feet NGVD, and average flow velocity is 1,674 cubic feet 
per second (cfs). No seasonal water fluctuations occur under the existing conditions. The pool of water 
extends 49,000 feet upstream with depths 2.4 feet to 4 feet greater than historic depths. Approximately 9,600 
acres of floodplain forest are chronically flooded. 

Like the natural forests upstream of the Eureka Dam, flooding occurs seasonally, and the periods of highest 
water generally occur in fall/winter. When the reservoir was created in 1968, water levels were held at 20 
feet NGVD. A backwater effect extended all the way to Eureka Dam, and all forests within this area were 
flooded. Water levels were held at 20 feet for approximately 1.5 years and then lowered to 18 feet where 
they have been held except during temporary drawdowns. When the reservoir is held at 18 feet NGVD, the 
backwater effect ends approximately 1.2 miles north of Eureka Dam. 

The drainage area of the Ocklawaha River basin at the mouth is approximately 2,769 square miles (mi2
); at 

Kirkpatrick Dam, the drainage area is 2,747 mi2 (Foose 1981). At Eureka, the drainage area decreases to 
1,367 mi2 (50 percent); however, the mean flow only decreases to 1,244 cubic feet per square second (cfs) 
(92 percent) for two reasons. First, according to Hand and Paulic ( 1994), "[ r ]unoff provides little input to this 
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4.0 Affected Environment 

[Ocklawaha River] system." Secondly, and more importantly, the Silver River, which originates about 5 
miles upstream at Silver Springs, contributes a mean flow of 799 cfs (59 percent). In fact, upstream of 
Rodman Reservoir, the mean flow of the Silver River represents 73 percent of the total flow of the 
Ocklawaha River (measured at Conner). The Silver River, therefore, not only has a significant impact on the 
total flow of the Ocklawaha River, as well as the water quality of the Ocklawaha River and Rodman 
Reservoir. 

4.8 Surface Water Quality 

According to Chapter 62-302, Florida Administrative Code (F .A.C. ), the waters of the Ocklawaha River and 
Rodman Reservoir are designated as Class III surface waters. The Ocklawaha River is further designated as 
an Outstanding Florida Water (OFW) from Eureka Dam upstream to a point approximately 6 miles upstream 
of the confluence with the Silver River. · Marshall Swamp and all other tributaries are excluded from the 
OFW classification. Additional tributaries to the Ocklawaha River included in the OFW classification are 
Silver River, Turkey Creek, Strouds Creek, Dead River, Cedar Creek, and Fish Creek. 

The water of the Ocklawaha River is warm, slightly alkaline, laden with organic substances and tannins, and 
rich in nutrients. Dissolved oxygen (DO) concentrations remain relatively high [ 4 to 5 milligrams per liter 
(mg/I)] throughout a typical diurnal period and fluctuate less than the waters in the reservoir. The alkalinity 
of the water reflects the limestone formations of the region. Tannins and organic substances in the water are 
exported from the floodplain forests into the river, and values for tannins and total organic substances exhibit 
the largest variation, reflecting seasonal inputs from the forested wetlands. High nutrient concentrations are 
due to the influence of eutrophic lakes in the upper reaches of the river, as well as inputs from the Silver 
River. 

Water quality in the Rodman Reservoir, the Ocklawaha River, and its tributaries upstream to Eaton Creek are 
classified by the Florida Department of Environmental Protection (FDEP 1994) as good. Farther upstream, 
water quality is classified as fair, and Sweetwater Creek is poor. Values for total nitrate (N02+N03) and 
dissolved oxygen (DO) are lower in lacustrine and transition zones and downstream of the dam. 

According to Hand and Paulic ( 1992), the overall water quality for the Silver River and the 0cklawaha River 
above Orange Creek has improved over the last 10 years; downstream of Orange Creek, the overall quality 
has remained stable. In the Silver River, Hand and Paulic (1992) specifically identified improvements in 
turbidity, DO, and total phosphorus. They did note, however, a degradation in pH. In the Ocklawaha River 
( and Rodman Reservoir) above Orange Creek, there was an improvement in turbidity, but some degradation 
with respect to pH. 

Of the water quality parameters examined, DO is perhaps the single most important parameter because: 

1. It indicates the overall health of a water body. 
2. Fish rely on DO for survival. 
3. Historically, there have been problems with low DO concentrations in Rodman Reservoir. 

Plant biomass in the reservoir functions as a nutrient sink by assimilating nutrients and inhibiting their 
transport downstream. Without seasonal water fluctuations, nutrient and material exchanges between open 
water and forest is limited. The median values for dissolved nitrate+ nitrite range from a high of0.829 mg/I 
as nitrogen (mg/1-N) on the 0cklawaha River 200 yards downstream of the Silver River confluence to 0.077 
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4.0 Affected Environment 

mg/1-N downstream of Kirkpatrick Dam. This represents a 90 percent decrease in dissolved nitrate+ nitrite. 
Dissolved phosphorus concentrations averaged 0.039 mg/1-P upstream of the dam to 0.014 mg/1-P 
downstream of the dam, demonstrating a 66-percent decrease in dissolved phosphorus concentrations in the 
water leaving the reservoir. 

4.9 Floridan and Surficial Aquifers 

The Floridan aquifer is affected by the Ocklawaha River and the Rodman Reservoir in the project area. No 
data are available for the surficial aquifer. A total of 79 wells have been identified in the area, and only six 
of 55 wells for which well depths are known use the surficial aquifer. The status of the remaining 24 wells is 
unknown. The mitigation cost to replace these surficial wells is predicted to be less than the cost to obtain 
more accurate impact predictions through three-dimension modeling of reservoir water level reductions on 
the surficial aquifer. 

Prior to the creation of Rodman Reservoir, several springs existed between Eureka and Rodman Dam. A 
research paper dated 1971 by a University of Florida Geology student, Elizabeth Abbott, describes 20 springs 
that existed before the reservoir was created. Abbott ( 1971) observed some of these springs, and the others 
were described and located on aerial photos by local people. At the time of her research, some of the higher 
springs were altered, but still present, and the lower ones were flooded as a result of the dam. Many oftne 
springs have been inundated under the full retention of the reservoir. Figure 4-4 shows the locations of 
springs as described by Abbott (1971). · 

4.10 Fish Populations 

Estuarine fish species have access to the Ocklawaha River through the St. Johns River, and some take 
advantage of saltwater wedges that move upstream through the St. Johns River beyond the confluence of the 
Ocklawaha River. Although some migratory fish are passing through the Buckman Lock, the dam appears to 
pose a barrier to the spread of a variety of migratory fishes that historically used the system. 

The historical data reviewed for the Ocklawaha River and the Rodman Reservoir produced a list of 69 fish 
species and 22 families. Forty-two species of fish from 18 families were found during the SJR WMD study 
(1994). The decrease is probably due to the change from a flowing river system to a standing reservoir 
system. Individual fish biomass is expected to be greater under the full retention (no action) alternative. 

Reid (1970) reported 110 fish species in the Ocklawaha River, including such migratory species as striped 
bass and mullet. Several species on the list have not been recorded from the reservoir since routine fishery 
sampling began in 1971. These fish include relatively uncommon species such as the dusky and bluenose 
shiner, the Southern tessellated darter, and snail bullhead. The lack of these species may be due to the 
change in overall habitat from a flowing system to the reservoir, which favors species that thrive in lakes and 
are associated with the dense vegetation found in the reservoir. 

Two major fish kills have occurred in Rodman Reservoir during the 1980s. In August 1985, an estimated 8.5 
million fish died. Spotted sunfish, warmouth, redear sunfish, largemouth bass, and bluespotted sunfish 
represented 52 percent of the total dead fish. The second kill occurred in October 1988 when an estimated 
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4.0 Affected Environment 

2.5 million fish died in the lacustrine and transition reservoir zones. An estimated 70,000 largemouth bass 
died; over half were older than one year. Both kills occurred when DO levels dropped below 1 part per 
million (ppm). Decomposition of excess organic matter input from terrestrial sources, coupled with low flow 
and high turbidity, may have resulted in low DO levels in the reservoir (Continental Shelf Associates 1994). 

In the SJR WMD study (1994), fish were collected from sites upstream and downstream of Kirkpatrick Dam. 
The greatest difference between sites was the relative proportion of gizzard shad in the fish collected {Tables 

4-2 and 4-3). Gizzard shad comprised 9 percent {n=3} and 8 percent {n=3} of the fish from the two zones 
above Kirkpatrick Dam, whereas, this species comprised 82 percent {n=29) and 64 percent (n=56) of the 
collection from the two zones below Kirkpatrick Dam. Although four times as many fish of all species were 
collected from the sites below Kirkpatrick Dam, there were more species collected from upstream sites 
(S=l5} than from downstream sites (S=l2}. (Note: In this analysis, n represents number offish collected 
and S represents number of species). Results of this study are discussed below. 

Striped bass were not collected above or below Kirkpatrick Dam during sampling, although striped bass 
carcasses were collected from Rodman Reservoir during a fish kill. A total of 53 striped bass were collected 
from the barge canal and the St Johns River immediately outside the barge canal. 

No adult eels were captured during this study, although a single adult eel was observed swimming in the 
vegetation immediately below Kirkpatrick Dam. A single elver was collected during sampling below tlie 
spillway of Kirkpatrick Dam. Overall, commercial harvest of elvers during the spring of 1994 was somewhat 
better than during the last 4 to 5 years at this site. 

Striped mullet were collected above Kirkpatrick Dam at the Eureka site and unpublished FFWCC data 
indicate greater numbers of mullet below Kirkpatrick Dam {n=2 l) than above Kirkpatrick Dam {n= 10). 

The SJR WMD study provides an analysis of fish population data collected from the lower Ocklawaha River 
and Rodman Reservoir for existing and historical trends in species composition, relative abundance, and 
density. For temporal comparisons, data were summarized within three time periods as follows: time period 
I (1968-1976), time period II (1977-1985), and time period III (1986-1994). When possible, spatial 
comparisons were made among the lacustrine, riverine, and transition zones of the reservoir, and the 
Ocklawaha River. 

Existing fish populations in the Ocklawaha River and Rodman Reservoir lacustrine and riverine zones were 
described using data collected between 1992 and 1994. These data revealed a fish assemblage composed of 
42 species from 18 families. Eight species characteristic of slow-flow conditions, including tadpole, 
madtom, redfin pickerel, golden topminnow, flagfish, eastern mosquitofish, sailfin molly, and Everglades 
pygmy sunfish, were collected only in the lacustrine zone. Four species more characteristic of higher-flow 
conditions (speckled madtom, hogchoker, pugnose minnow, and channel catfish) were collected only in the 
Ocklawaha River. · 

Relative abundances for fish in the lacustrine zone were highest for bluespotted sunfish (36.6 percent}, 
bluefin killifish (18.2 percent}, ~d eastern mosquitofish (10.1 percent}, all small-sized species closely 
associated with vegetation. Popular game fishes were represented in small proportions in the lacustrine zone: 
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Table 4-2 

Numbers of Fishes Collected by Gill and Trammel Nets Totaled by Station 

Canal Eureka Payne Rodman SJR SR 19 Totals 

Amiacalva 1 0 0 1 0 0 2 

Lepomis auritus 5 1 0 0 0 0 6 

Ameiurus catus 2 5 4 5 0 21 37 

Dorosoma cepedianum 240 3 3 292 121 56 715 

Elops saurus 1 0 0 0 0 0 1 

Erimyzon sucetta 9 5 11 2 0 5 32 

Esox niger 0 0 0 I 0 0 1 

Lepomis gulosus 0 0 3 0 0 0 3 

Morone hybrids 16 0 0 0 2 0 18 

Lepomis macrochirus 3 0 9 3 0 0 15 

Lepomis microlophus 7 1 7 2 0 0 17 

Mugil cephalus 2 3 0 0 0 0 5 

Ameiurus nebulosus 1 7 2 0 0 0 • 10 

Notemigonus chrysoleucas 0 1 0 0 0 0 1 

Lepisosteus osseus 5 2 7 43 1 4 62 
,, 

Lepisosteus platyrhinchus 0 0 3 1 0 I 5 

Pomoxis nigromaculatus 7 0 1 I 1 0 10 

Ictalurus punctatus 7 6 1 3 0 2 19 

Micropterus salmoides 3 2 0 1 0 0 6 

Morone saxatilis 33 0 0 0 2 0 35 

Tilapia auriae 2 0 0 0 0 0 i 

Totals 344 36 51 355 127 89 1,002 

Source: SJRWMD (1994) 
SJR = St. Johns River immediately adjacent to the barge canal 
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Mugil cephalus 
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4.0 Affected Environment 

Table4-3 

Numbers of Fishes Collected by Gill and Trammel Nets Totaled by 
Sampling Period 

Jan 14 Jan25 Feb 8 Feb22 Mar8 Mar22 Apr12 Apr25 May 10 

0 1 0 1 0 0 0 0 0 

0 0 0 0 1 1 4 0 0 

0 1 1 1 2 5 6 2 3 

88 364 30 23 25 51 16 22 43 

1 0 0 0 0 0 0 0 0 

1 7 15 5 2 0 1 1 0 

1 0 0 0 0 0 0 0 0 

0 1 0 0 2 0 0 0 0 

0 4 0 1 2 10 0 1 0 

0 0 6 1 0 0 3 3 1 

0 0 8 1 0 0 7 0 0 

0 0 1 0 0 1 3 0 0 

1 0 3 1 5 0 0 0 0 

0 0 0 1 0 0 0 0 0 

1 5 3 7 7 8 12 7 5 

0 0 4 0 0 0 1 0 0 

1 4 1 0 2 0 1 0 0 

1 0 0 3 7 0 2 1 1 

0 0 0 1 0 1 2 1 1 

2 4 1 5 1 16 l 1 2 

2 0 0 0 0 0 0 0 0 

99 391 73 51 56 93 · 59 39 56 
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4.0 Affected Environment 

bluegill ( 6 percent), redear sunfish (2.6 percent), warmouth (2.4 percent), largemouth bass (2.0 percent), and 
black crappie (0.5 percent). 

In the riverine zone of the reservoir, 90 percent of the sampling done by electrofishing was comprised of 
sunfishes and largemouth bass; bluegill sunfish ( 42.1 percent) and redbreast sunfish (20.5 percent) were the 
most important. Upstream of the Eureka Dam, the fish assemblage was equally dominated by sunfishes. 
Bluegill ( 49; 1 percent), redbreast ( 14.2 percent), redear ( 10.1 percent) and spotted (7 .5 percent) sunfishes; 
largemouth bass (6.6 percent); and warmouth (6.1 percent) were the major contributors. The high 
proportions of game fishes reported from the river and the riverine zone may reflect the bias of electrofishing 
for larger-sized fish. 

There have been pronounced shifts in relative abundances of several fish species since creation of the 
reservoir. From time period I to time period II, seven sportfishes (largemouth bass, black crappie, and 
redbreast, warmouth, bluegill, redear, and spotted sunfishes) comprised 66. 7 percent of the lacustrine zone 
fish assemblage; in time period III, this group represented only 16.2 percent. Commensurate increases 
occurred in other species, such as eastern mosquitofish, bluespotted sunfish, sailfin molly, and dollar sunfish. 

Relative abundance of fish species in the Ocklawaha River and reservoir revealed few changes among the 
three time periods. Bluegills increased in proportional abundance in both areas, while largemouth bass 
decreased appreciably in the riverine zone and only slightly in the river. · 

Total lacustrine biomass was quite similar for time periods I and II, averaging 124.3 kilograms per hectare 
(kg/ha) and 126. 7 kg/ha, respectively, and then increased to 151.9 kg/ha in time period III. This increase was 
the result of a proliferation of nongame species. The greatest increases in biomass in time period III 
occurred for Florida gar, bowfin, lake chubsucker, chain pickerel, bluefin killifish, and bluespotted sunfish. 
Species that decreased in the lacustrine biomass over the three time periods included the American eel, 
gizzard shad, taillight shiner, channel catfish, and redear sunfish. Bluegill dominated the lacustrine biomass 
in all three time periods. 

Southern tessellated darters were found within Orange Creek. None were found at any other sites. Four 
Southern tessellated darters were collected from Orange Creek at SR 315 on two different sampling days. 
These four tessellated darters were taken from a depth of about 4.9 feet from the middle of the channel. The 
current was about 1.6 feet per second (ft/sec), and the bottom was sand and detritus. Other sites appeared to 
have similar habitat, but the Southern tessellated darter was not found in these areas. 

Past studies, as well as the current sampling, indicate that the bluenose shiner is extremely rare or may have 
been extirpated from the Ocklawaha River. Bluenose shiners prefer quiet, densely vegetated areas and deep 
pools. Although such habitat types were sampled within most sites, no bluenose shiners were found. A more 
detailed discussion of the results can be found in Jordan (1994). 

Sampling data and additional historical data were examined to describe migratory fish assemblages. During 
200 hours of gill and trammel net sampling, target fish species, including shortnose sturgeon, Atlantic 
sturgeon, American shad, hickory shad, and blueback herring, were not encountered. These results are 
corroborated by the absence of these species during electro fishing efforts by the FFWCC from 1984 to 1996. 
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4.0 Affected Environment 

4.11 Bird Populations 

The existing reservoir and associated habitat provide a diversity in bird habitat. Habitat is primarily aquatic, 
but includes some marsh and standing dead trees in the reservoir, in addition to a small floodplain forest 
around the reservoir. This in turn provides habitat for wading birds, as well as some forest species. While 
some species may lose nesting habitat under one alternative, these same species may gain foraging habitat or 
rookery, or vice-versa. 

A 7-month survey was performed by the SJRWMD in an effort to describe the bird population in the project 
area. Survey results were combined with historic data to examine bird use within the area of the Rodman 
Reservoir and the lower Ocklawaha River. During the winter season, 6,744 individual birds belonging to 73 
species were counted in the sampling plots. An additional 20 species were seen within the study area but 
outside the sampling plots. 

During spring and summer, 2,619 individual birds of 79 species were seen, with eight additional species 
outside the sampling plots. The most abundant species was the American coot, which occurred in six 
habitats . .Most of this species occurred in large groups in the open water during the winter. The most 
widespread species were the common moorhen and the anhinga, which were seen in 11 of the 15 habitat 
types. Thirteen species, including the great cormorant, wood stork, winter wren, sora, and merlin, were seen 
only once within the study area. Because of the sparsity of trees, there are few nesting sites for ospreys, 
double-crested cormorants, great blue herons, and limpkins. 

4:12 Amphibians and Reptiles 

This type of lake system creates important breeding areas for many terrestrial and semi-aquatic amphibians 
and reptili. The reservoir provides habitat for a number of species, including the American alligator, 
banded water snake, cottonmouth, garter snake, ribbon snake, bullfrog, pig frog, and Southern leopard frog. 
Amphibians and reptiles were not surveyed for the SJR WMD study, but historic data are presented below. 
Under existing conditions, these species should continue to use the reservoir and associated habitat. The 
reservoir will continue to fragment the habitats of the Ocklawaha River floodplain. 

4.12.1 American Alligator 

The average annual alligator populatio~ in Rodman Reservoir between 1985 and 1992 was estimated to be 
1,850, ranging from 1,374 to 3,184. Average annual population size of harvestable alligators (greater than 4 
feet in length) was estimated to be 1,127, ranging from 848 to 1,886. These estimates are based on night
light surveys, which are adjusted to account for a certain number of alligators that are not counted because 
they are submerged or are inhabiting inaccessible areas (Woodward 1994). The American Alligator is listed 
as a Species of Special Concern in Florida and federally listed as Threatened because if similarity· of 
appearance to endangered crocodiles and caimans. Alligators are hunted with regulation by FFWCC. 

4.12.2 Eastern Indigo Snake 

Eastern indigo snakes are known to occur within the Ocala National Forest, but there is no information on the 
population size within this area (Moler 1993). During the Cross Florida Barge Canal restudy, Eastern indigo 
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snakes were recorded in various habitats along the canal route, including hydric hammock, but they were not 
recorded in mixed swamp habitat (FGFWFC 1976). The Ocklawaha River floodplain, however, provides 
suitable habitat for the Eastern indigo snake, especially because it is adjacent to the Ocala National Forest, 
where suitable habit11.ts with gopher tortoise burrows are common. The Eastern indigo snake is listed as a 
Threatened species at both state and federal levels. 

4.12.3 Spotted Turtle 

The Ocklawaha River drainage in Putnam County appears to be an important area for this species due to the 
relatively large number of specimens found here (Moler 1992). There are records of this species from 
streams that flow into Rodman Reservoir, such as Deep Creek (Moler 1994). While Moler states that it is 
impossible to estimate past or current population sizes for this species, it seems very likely that adverse 
impacts on Florida's forested wetlands will have an adverse impact on the species. 

4.12.4 Suwannee Cooter 

The Central Florida Barge Canal Restudy Report states that the following numbers of Suwannee cooters 
were collected within the study area: Rodman Reservoir - 2; the Ocklawaha River - 2; and the Silver River -
4. In comparison, 88 were collected in Lake Rousseau, an impoundment of the Withlacoochee River at the 
western end of the canal, which drains into the Gulf of Mexico (FGFWFC 1976). The Suwannee cooterwas 
introduced into the Ocklawaha River, but no other information is available on its population in this system 
(Moler 1994). The Suwannee cooter is a state-listed Species of Special Concern. 

4.13 Mammals 

The impoundment system and associated habitat will continue to provide habitat for the mammals that 
presently reside there. Several studies document the.mammal species found in the project area. 

Layne ( 1970) reported 41 mammal species throughout the reservoir and floodplain, and three typical species 
present include the beaver, muskrat, and river otter. Considering all the available information, at least the 
following species of mammals are characteristic ofhydric hammock: opossum, southeastern shrew, short
tailed shrew, armadillo, gray squirrel, flying squirrel, cotton mouse, raccoon, feral hog, and white-tailed deer 
(Vince et al. 1989). 

Manatees have also been observed in the reservoir, and panthers historically occurred in the Ocklawaha 
River floodplain. These two mammals are discussed in detail in Section 4.15, Threatened and Endangered 
Species. Results of the mammal survey performed by SJRWMD (1994) are outlined below. 

Surveys for round-tailed muskrat houses were conducted within the marsh areas of Rodman Reservoir on 
May 12, June 21, and August 30, 1994. A total of67 round-tailed muskrat houses were observed in marsh 
areas of the Rodman Reservoir. Seventy percent of the 20 houses that were examined contained fresh green 
vegetation, indicating that the houses had been used recently. 

The extent to which Rodman Reservoir has inhibited or impaired bear movements from the Ocala National 
Forest to more northern areas is unknown. According to John Wooding, FFWCC bear biologist, Rodman 
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4.0 Affected Environment 

Reservoir could hinder the movement of black bears in the immediate area of the reservoir (see Section 
4.15.3 for more detailed discussion). 

4.14 Forest Succession 

Under the existing conditions, nearly 7,500 acres of floodplain forest are submerged, and there are no 
seasonal fluctuations in water level. No new trees are predicted under the existing conditions without the 
planting of flood-tolerant saplings. 

At 18 feet NGVD, under the present conditions, the reservoir will continue to support submergent and 
emergent aquatic vegetation, dead trees and submerged logs and trees. Standing dead trees will become 
submerged, and no new trees will germinate. The submerged seedbank, which contains no viable tree seeds, 
includes approximately 80 percent native herbaceous species (Burks 1994). 

4.15 Threatened and Endangered Species 

Because swamps are used by many species of mammals with large territories, and in particular -by 
· endangered species as refugia, the spatial arrangement of the remaining wilderness area in Florida must be 
carefully examined when formulating land acquisition policies. Linking large wilderness areas with 
corridors of natural vegetation is an important strategy in providing sufficient contiguous habitat for the 
survival of many vertebrates. 

Using a list of Federal- and State-listed endangered species, threatened species, species considered 
candidates for listing, and species of special concern that potentially occur within the study area, a survey of 
plants and animals was made for the project area. A list of threatened an endangered species is presented in 
Table 4-4. 

4.15.1 Plants 

Findings from the rare plant and animal survey conducted by Florida Natural Areas Inventory along the 
Cross Florida Greenbelt were incorporated into the SJRWMD survey of threatened and endangered species. 
No long-term adverse impacts to any threatened or endangered species orto critical habitat of any threatened 
or endangered species are predicted under existing conditions. In addition, a recent study by Dr. David Hall, 
confirmed these findings (Appendix B). 

Twelve of the 37 state-listed threatened, endangered, candidate plant species, plant species of special 
concern, and rare plant species inc-luded for study based on their likelihood of occurrence in the study area 
were found in the project area (see Appendix B for a detailed analysis). These include: giant leather fem, 
Garberia, needle palm, Cardinal flower, Florida spiny-pod, buckthom, cinnamon fem, royal fem, Florida 
pinkroot, Florida willow, grass of pamassus, and variable-leaf Indian plantain. No federally threatened or 
endangered species were found in the project area (see Table 4-5). Florida willow is considered a sensitive 
species by Region 8, USFS. 

Three species were found in two general areas during a survey. Atlantic white cedar (Chaemacyparis 
thyoides), buckthom (Bumelis lyciodes), and variable-leaf Indian plantain (Arnoglossum diversifolium) were 
found in floodplain forests along Deep Creek. FNAI (1991) reported two additional species within this white 
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cedar community: Selaginella apoda and Selaginella ludoviciana. Buckthom was also found in inundated 
floodplain swamp forests within Rodman Reservoir, in floodplain swamp forests upstream of the backwater 
effect of Kirkpatrick Dam, and downstream of Kirkpatrick Dam. 
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4.0 Affected Environment 

Table 4-4 

Effects Upon Listed Species Under the Complete Retention of 
the Rodman Reservoir Alternative 

Common Name 

Birds 
Bald Eagle 
Florida sandhill crane 
Least tern 
Limpkin 
Little blue heron 
.Kirtland's warbler 

Snail kite 
Snowy egret 
Southeastern American 
kestrel 
Tricolored heron 
White ibis 
Wood stork 
Fish 
Bluenose shiner 
Southern tessellated darter 
Plants 
Buckthorn 
Florida spiny pod 
Grass of pamassus 
Giant leather fem 
Garberia 
Cardinal flower 
Cinnamon fem 
Royal fern 
~eedlepalm 
Florida willow 
Florida pinkroot 
Variable-leaf Indian 
plantain 
Mammals 
Black bears 
Florida panther 
West Indian manatee 

Status 
State Federal 

T T 
T s 
T N 
SSC N 

.ssc N 
E E 

E E 
SSC N 
T N 

SSC N 
SSC N 
E E 

SSC N 
SSC N 

E N 
E N 
E N 
C N 
T N 
T N 
C N 
C N 
C N 
E N 
E N 
T N 

T s 
E E 
E E 

Anticipated Effects 

Current use will probably continue 
Small habitat area potentially created 
Infrequent visitor/no change expected 
Limpkin populations may eventually decrease 
No changes expected 
No found in project area, no expected change in current 
population 
Unlikely to occur 
Remain similar to current levels 
Northern subspecies may be found in winter 

Local population may decrease 
Foraging should not change from current levels 
Species will most likely continue to visit the area 

Does not provide suitable habitat 
Should continue to exist within Orange Creek 

No change in existing population 
No change in existing population 
No effect 
No change in existing population 
No change in existing population 
No change in existing population 
No change in existing population 
No change in existing population 
No change in existing population 
No change in existing population 
No change in existing population 
No change in existing population 

Not suitable habitat, movement is possibly hindered 
Not suitable habitat 
Reservoir provides suitable habitat, although movement 
through the lock system is dangerous 
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Table 4-4 (Continued) 

Status 
Common Name State Federal Anticipated Effects 

Reptiles 
American alligator SSC SIA Excellent habitat 
Eastern indigo snake T T Will not benefit this species 
Suwannee cooter SSC N Unknown 

State= State Listing by the Florida Department of Agriculture and Consumer Services, Division of Plant 
Industry 
Federal= Federal Listing by the U.S. Fish and Wildlife Service; S = Forest Service Sensitive 
E = Endangered; T = Threatened; C2, CI - Candidate Species; N = Not listed; SSC = Species of Special 
Concern 
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4.0 Affected Environment 

Table4-5 

Threatened and Endangered Plant Species, Plant Species of Special 
Concern, and Candidate Plant Species That May Occur Within 

the Study Area 

Species Name Species Status 

Scientific Name Common Name State 

Acrostichum danaeifolium Giant leather fem T 

Adiantrim capillus-veneris Venus' - hair fem T 

Amoglossum diversifolium Variable-leaf Indian plantain T 

Bumelia lycioides Buckthom T 

Carex chapmanni Chapman's sedge N 

Chaemacyparis thyoides Atlantic white cedar N 

Drosera intennedia Water sundew T 

Hartwrightia floridana Hartwrightia T 

Helianthus carnosus Lake-side sunflower E 

Illicium parviflorum Yellow star anise T 

Litsea aestivalis Pond-spice T 

Matelea floridana Florida milkweed E 

Monotropsis reynoldsiae Pigmypipes E 

Myriophyllum laxum Piedmont water milfoil N 

Parnassia grandifolia Grass of parnassus E 

Peltandra sagittifolia Spoon flower N 

Peperomia humilus Terrestrial peperomia E 

Pteroglossaspis ecristata Wild coco T 

Salix floridana Florida willow T 

Salpinogostylis coelestina Bartram's ixia E 

Spigelia loganioides Florida pinkroot E 

Selaginella apoda Meadow spikemoss T 

Selaginella ludoviciana Gulf spikemoss T 

Ulmus crassifolia Cedar elm N 

Vicia ocalensis Ocala vetch E 
State= State Listing by the Florida Department of Agriculture and Consumer Services, Division of Plant Industry. 
Federal= Federal Listing by the U.S. Fish and Wildlife Service 
E = Endangered; T = Threatened; C2, Cl = Candidate Species; N = Not listed, S = Forest Service Sensitive 

4 - 28 

Federal 

N 

N 

N 

N 

N 

N 

N 
N 

N 

N 

N 

N 

N 

N 

T 

N 

N 
N 

N 

N 

N 

N 

N 

N 

N 
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Although Atlantic white cedar is not listed as threatened or endangered, it is an uncommon species in 
peninsular Florida and is indicative of a relic plant community containing numerous other uncommon plants. 
It is found in only two isolated stands in north peninsular Florida: along Juniper Creek and Mormon Branch 

in the Ocala National Forest and along Deep Creek, which discharges into Rodman Reservoir (Ward and 
Clewell 1989). The Deep Creek stand is approximately 4 miles long with 2,000 to 5,000 Atlantic white cedar 
trees. The surveys focused downstream of this isolated community to determine the extent of the population 
and how far it extended toward Rodman Reservoir. 

No other threatened, endangered, candidate plant species, plant species of special concern, or rare plant 
species were found within the study area during this survey. Only one of the listed species, giant leather fem, 
utilizes marsh habitats. Piedmont water milfoil (Myriophyllum laxum) was the only subject plant species 
that inhabits shallow lakes; this species was not found in the project area despite a thorough search for it. 

4.15.2 Birds 

Twelve threatened and endangered, species of special concern, and candidate species were identified as 
possible species occurring within the project area. Of the twelve species, two species, the migrant Kirkland's 
warbler and the snail kite, were not found. The snail kite and least tern are not listed as occurring in Putnam 
or Marion Counties (FNAI 1997). 

Limpkins, little blue herons, snowy egrets, tricolor herons, and white ibis forage along the edges of the 
reservoir and among the dense vegetation around stressed cypress trees. Sandhill cranes and wood storks 
occur in marshes and wet prairies throughout Florida. Both of these species were sighted and appear to nest 
just north of the reservoir in Cow Heaven Bay. Under the full retention alternative, the foraging habitat of 
these species will not change. 

Both kestrels and bald eagles nest in dead trees and forage over open areas. Two kestrals have been sighted 
at the reservoir in winter (nonbreeding), and a single active bald eagle nest exists in the project vicinity. 
Available habitat for these species is not expected to change. 

4.15.3 Mammals 

Within the past few years, manatees have been observed within the Rodman Reservoir, the Ocklawaha River 
upstream of Eureka, and within the Silver River. Based on FFWCC' s records from 1977 to 1999, at least 10 
manatees were crushed and drowned in Buckman Lock and Kirkpatrick Dam during that period. 

The Cross Florida Barge Canal Restudy Report states that lock tenders across the state reported manatees 
moving through locks (FGFWFC 1976). As part of this restudy, an aerial survey for manatees was 
conducted along canal lands in February 1973. Between Palatka and Lake George, 29 manatees were sighted 
in the St. Johns River. There were two sightings of manatees in Buckman Lock and reports of manatees 
passing through the lock into Rodman Reservoir. The restudy report also mentions several unconfirmed 
reports of manatees in the Ocklawaha River downstream of Kirkpatrick Dam at Eureka and in the Silver 
River. 

Table 4-6 lists the manatee mortality record for the Rodman area, including Kirkpatrick Dam, Buckman 
Lock, and the Ocklawaha River. This information was obtained from FDEP's Office of Greenways and 
Trails in cooperation with the Office of Protected Species. 
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4.0 Affected Environment 

Table4-6 

Manatees killed by Kirkpatrick Dam or Buckman Lock, 1974 - 2000 

DATE CASE NUMBER SIZE/SEX 
October 23, 1977 M093 
May 11, 1979 M149 
June 30, 1980 M195 
June 22, 1983 M338 
June 23, 1983 M339 
August 8, 1983 M344 
June 24, 1991 MNE9113 
August 9, 1995 MNE9514 
August 20, 1995 MNE9515 
February 22, 1999 MNE9907 

Florida Fish and Wildlife Conservation Commission 
Bureau of Protected Species Management 
3-1-2001 

310cm, male 
263cm, female 
276cm, female 
340cm, female 
291cm, male 
310cm, female 
275cm,male 
331cm, male 
279cm,male 
385cm, female 
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According to Charlie McClung (FDEP, Office of Greenways and Trails), locktender at Buckman Lock, 
manatees regularly attempt to move into the locks. He reports that he has often seen four or five manatees 
trying to swim into the locks heading toward Rodman Reservoir. Manatees are generally kept out of the 
reservoir through the use of a bubble device on the lock; but on rare occasion, a manatee slips through the 
system. McClung's log books record as many as 28 manatee sightings at Buckman Lock in one month 
(McClung 1994). 

Manatees will continue to use the Buckman Lock as a portal from the St. Johns River to the Rodman 
Reservoir, the upper Ocklawaha River, and the Silver River. Manatees are forced to use the Buckman Lock 
to reach the reservoir and the upstream springs, and there have been 10 recorded manatee deaths since 1977. 
The lock places manatees at an increased risk of death or injury from vessel strikes and from water control 
structures. 

Continued retention does not provide suitable black bear habitat, but at least eight individuals occur in the 
northern portion of the Ocala National Forest adjacent to the project area. The mobility of bears allows them 
to cross the project area where the river channel narrows, and there have been four documented occurrences 
of bears crossing the Ocklawaha River, as well as observations of bears swimming across the canal near the 
SR 19 bridge. Bears are able to move to and from the Ocala National Forest by going around Rodman 
Reservoir, but a more direct path may lie in the area now occupied by the reservoir and barge canal. 

Although panthers historically occurred in the Ocklawaha River floodplain, the habitat is not suitable for the 
Florida panther, and the Rodman Reservoir area is not considered a potential panther reintroduction site by 
the FFWCC due to the density of human development within the Ocala National Forest. 

4.15.4 Reptiles and Amphibians 

Listed reptiles potentially found within the Ocklawaha River basin inc;lude the American alligator, Eastern 
indigo snake, spotted turtle, and Suwanne cooter. No listed amphibian species were documented for the 
project area, although this certainly does not preclude their presence. 

The aquatic habitat will decrease in the reservoir but will continue to provide excellent habitat for the 
American alligator. The reservoir and flooded forest do not provide suitable habitat for the Eastern indigo 
snake. The Suwanee cooter has been introduced to the Ocklawaha from rivers entering the Gulf of Mexico, 
and eight individuals have been collected in the river and reservoir, compared with 88 from an impoundment 
on the Withlacoochee that drains into the Gulf of Mexico. 

4.15.5 Fish 

Although neither the bluenose shiner nor the southern tessellated darter have been collected from the main 
river channel since 1949, the darter has been collected regularly from Orange Creek (and some other 
tributaries) since 1975, and the southern tessellated darter still occurs in some of the river tributaries. The 
darter should continue to survive within Orange Creek unless increases· in aquatic vegetation negatively 
affect this habitat. 
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4.0 Affected Environment 

4.16 Plant Communities and Seed Bank 

The existing seedbank includes 35 native species (Burks 1996). Four species, all natives, account for 79 
percent of the germination: Polygonum densijlorum, the sedge Carex albolutescens, and the grasses 
Echinochloa walteri and Saciolepis striata. Approximately 13 percent of the sprouts include the native 
species Lugwigia repens, Hydrocotyle ranunculoides, Pontederia cordata, andEupatorium capillifolium, and 
the non-native Amaranthus viridis. 

4.17 Habitat 

The Ocklawaha River originates in Lake Griffin, flows north for approximately 70 miles, and empties into 
the St. Johns River. It ranges in depth from 5.9 to 7.9 feet and in width from 53.1 to 100 feet (Lugo and 
Brown 1984). It is rich with tannins that are exported from the floodplain forests, and flooding occurs 
seasonally, primarily during the late summer and early fall. Silver Springs in the Silver River provides a 
large portion of the discharge to the lower Ocklawaha River. Numerous tributaries run into the Ocklawaha 
between the Silver River and Kirkpatrick Dam, including Daisy Creek, Mill Creek, Bruntbridge Brook, 
Orange Creek, Deep Creek, and Sweetwater Creek. The latter three are major tributaries that are partially 
inundated by Rodman Reservoir. Project area wetlands are presented in Figure 4-5. 

Historically, the Ocklawaha floodplain varied in width and was as wide as 1 mile in the area south of where 
SR 310 crosses Deep Creek. Approximately 5,498 acres of forest were crushed, and 4,023 acres of forest 
were flooded during construction of Rodman Reservoir (Lugo and Brown 1984). Habitats in the floodplain 
are heterogeneous because small changes in land elevation lead to dramatic changes in the conditions for 
plant growth and composition of vegetation. The Holdridge complexity index of the undisturbed Ocklawaha 
floodplain forest was calculated to be 93 by Lugo and Brown (1984). This is within the range of values 
reported for still-water wetlands of Florida, but higher than the complexity indices of other flowing-water 
wetlands in-Florida. Structurally, therefore, the Ocklawaha River floodplain forest is more complex than 
most other freshwater forested wetlands in Florida, but it is less complex than tropical swamp forests. 
Animals benefit from this diversity of habitats. 

The SJRWMD study (1994) provided information on historic and existing habitats of the project area. 
Descriptions and acreages of the natural and artificial habitats included in the SJRWMD study are provided 
in the following sections. 

4.17.1 Artificially Created Habitat 

Construction activities associated with the Cross Florida Barge Canal resulted in damage and loss of the 
floodplain forest. These alterations included the creation of a berm on either side of the canal, spoil piles, 
channels, and dikes which changed the surface characteristics of the project site. 

Approximately 2,090 acres were cleared with a tree crusher {Table 4-7). The total width cleared on either 
side of the berm was 400 feet. Clearing and cleanup were also conducted in the following areas: (1) in the 
northeastern portion of Rodman Reservoir, (2) in the Deep Creek area, (3) in the area west of Kenwood past 
Orange Springs, and ( 4) in a continuous, if uneven, strip all the way to Eureka Dam. The total area cleared 
and cleaned up within the reservoir ( excluding that done along the Cross Florida Barge Canal) was 3,400 
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4.0 Affected Environment 

Table4-7 

Approximate Areas of Specific Clearing Activities 

Area Percent of 
Bottom Clearing Activity* Zone* (Acres)t Total 

Crusher area (below 12 feet NGVD 29) I 2,090 24.5 

Cleared and grubbed along barge canal 2 380 4.4 

Cleared and cleaned up 3 3,400 39.8 

Selectively cleared 4 510 6.0 

Partial clearing adjacent to boat trails 5 30 0.4 

Partial clearing and snagging along river 6 220 2.6 

No clearing (i.e. trees left standing) 7 1,910 22.4 

Total 8,510 100.0 

* As defined by USA COE ( I 969). 
t Because the shoreline depicted on original USACOE map was an approximation, ECT used the shoreline as depicted in Danek, et al., ( 1994), 
which is based on various USGS maps and field measurements. 

Sources: USACOE, 1969. 
ECT, 1994. 
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4.0 Affected Environment 

acres. Where areas were not cleared and cleaned up, primarily on either side of the Ocklawaha River 
channel, sporadic timber was left standing. About 1,910 acres of the forested area were left intact. There 
was selective clearing of 500 acres along portions of the shoreline. In addition, approximately 250 acres of 
land along the river channel and the proposed boat trail were partially cleared and snagged. 

Information about spoil bank locations was obtained from aerial photographs from the SJR WMD and 
information from current and former U.S. Army Corps of Engineers (USACOE) personnel. Spoil-like 
features identified from the USACOE aerial photomosaics include : 

1. Cross Florida Barge Canal berm 
2. Dikes 
3. Drainage ditch spoil piles 
4. Relict submerged roads. 

\ 

The feature most evident in the aerial photomosaics is the berm associated with the barge canal. There is also 
a minor.canal and berm feature located just east of Kenwood Gap in several aerial photomosaics. This 
feature appears to be a short (less than 500 feet) canal with spoil piled on either side of the canal. The canal 
does not appear to connect with any other features such as the barge canal or the stream channel. 

Another feature that resembles the barge canal berm is evident on the aerial photomosaics taken just south of 
Orange Springs. There are at least seven other linear features associated with this feature, identified as 
drainage ditches by Mr. Dave Bowman (1994) and Mr. Bob Freeman of the SJRWMD (Freeman 1994). 
They generally extend out laterally from the edge of the dikes and head east toward the Ocklawaha River 
channel or west toward the shoreline. 

Submerged relict roads, another less obvious feature, are evident on the aerial photomosaics. Most notable 
are the road to the Orange Springs ferry crossing and an east-west road at the southern tip of Kenwood 
peninsula. 

According to Mr. Cleve Powell (1994), the U.S. Forest Service constructed a boat ramp and canal into 
Rodman Reservoir about 7,000 feet west of Kirkpatrick Dam. This ramp and canal are evident in several 
aerial photomosaics; however, there are no spoil features observed in the reservoir. It is possible that the 
spoil for the ramp and canal was disposed of on land. 

4.17.2 Rodman Reservoir Habitat 

The reservoir is divided into three main parts: (1) pool or lacustrine zone, (2) transitional zone, and (3) 
riverine zone (refer back to Figure 2-1 ). The pool section is characterized by large areas of submergent and 
emergent aquatic vegetation, standing dead trees, and submerged logs and trees. The transitional zone 
contains dead standing trees and emergent and submergent aquatic vegetation, but it also contains forested 
areas with living, but stressed, trees. The riverine zone resembles the natural Ocklawaha River floodplain. 

Approximately 1 mile downstream of Eureka Dam, the forests are flooded permanently as a result of 
Kirkpatrick Dam, unlike the natural Ocklawaha floodplain swamps, which are flooded seasonally. 
Germination is prevented in these permanently flooded sites, and sprouting is the only means of regeneration 
for trees (Davis 1990). Upstream of the backwater effect (which ends approximately 1 mile north of 
Eureka), the hydrology is more natural. The habitat types within Rodman Reservoir are shown in Figure 4-6. 
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4.0 Affected Environment 

Habitat acreages were calculated for the area from Eureka Dam to Kirkpatrick Dam. The following 
subsections describe and quantify these habitats. 

4.17.2.1 Berms (28.61 Acres) 

Berms are artificial dikes vegetated by trees, shrubs, and vines. Dominant trees include bald cypress, 
sweetgum, and red maple. Carolina willow and wax myrtle are also common. 

4.17.2.2 Dead Trees with Surface Aquatic Vegetation (396.36 Acres) 

In this habitat type, mats of surface aquatic vegetation (SA V) grow underneath dead trees. Vegetation is 
similar to that growing in the floating leaved aquatics marsh habitat. 

4.17.2.3 Dead Trees Over Open Water (228.45 Acres) 

In this habitat, there are dead, standing tree trunks of varying heights with very little or no SA V growing 
underneath the tree trunks during much of the year. During the late summer, water lettuce becomes abundant 
in this habitat type. 

4.17.2.4 Floating-leaved Aquatics Marsh (1,088.6 Acres) 

In the free-floating marsh, vegetation primarily fl.oats on the surface of the water, although some of it is 
rooted in the reservoir bottom. There are two basic types of marsh: (1) those in deeper areas dominated by 
spatterdock with other emergent vegetation and (2) those dominated by mat-forming species, such as 
Polygonum, pennywort (Hydrocotyle sp.), alligator weed (Alternanthera), and frog's bit (Limnobium). The 
am011~! of water lettuce varies throughout the year and reaches highest densities in the late summer and fall. 

,,.\ 

4.17.2.5 Floodplain Swamp in Rodman Reservoir (1,379.16 Acres) 

This habitat type consists of the floodplain swamp forests between Paynes Landing and Eureka Dam. From a 
point approximately 1 mile north of Eureka Dam to Paynes Landing, these forests are permanently flooded 
except during drawdowns. Upstream of the backwater effect (which ends approximately 1 mile north of 
Eureka), the hydrology is more natural. The vegetation of the permanently inundated floodplain swamp is 
described in the following paragraphs. 

A tree species survey was conducted in three plots within three habitat types downstream of Eureka Dam: (1) 
stressed cypress forest within Rodman Reservoir, (2) permanently inundated floodplain swamp within 
Rodman Reservoir, and (3) floodplain swamp that is unaffected or only slightly affected by Kirkpatrick Dam. 
Field data recorded included species composition, average age, and diameter at breast height ( dbh) of each 
species, and average water depth. Table 4-8 present~ the result of these surveys. 

Davis (1990) compared importance values of tree species in natural fl.ooi:lplain forests of the Ocklawaha 
River to species in floodplain forests in Rodman Reservoir inundated by different water depths (Table 4-9). 
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4.0 Affected Environment 

Table 4-8 

Average dbh and Age for Each Species in the Ocklawaha Floodplain 
Swamp, the Permanently Flooded Forest Within Rodman Reservoir 

and the Stressed Cypress Habitat* 

Natural Floodplain Swamp Permanently Flooded Forest Stressed Cypress Forest 
(Ave. Water Depth =1.9 ft.) (Ave. Water Depth= 5·ft.) (Ave. Water Depth= 6.8 ft.) 

Species N dbh (in.) Age (yr.) N dbh (in.) 

Acerrubrum 24 25.94 ± 22.27 36.47 ± 31.31 9 22.18 ± 4.92 

Cephalanthus 1 5.08 ± 0.00 no data 0 No trees 
occidentalis 

Fraxinus profunda 90 25.06 ± 15.58 57.76 ± 35.91 91 33.70 ± 26.05 

Ilex cassine 10 10.66 ± 5.07 27.98 ± 16.61 2 20.96 ± 12.75 

Nyssa sylvatica 16 41.55 ± 18.37 99.14 ± 43.83 13 39.07 ± 24.02 
biflora 

Sabal palmetto 14 29.53 ± 3.52 no data 6 31.24 ± 30.07 

Tax.odium distichum 37 12.14 ± 15.21 24.1 ± 30.21 28 32.18 ± 30.07 

Ulmus americana 11 20.71 ± 12.09 42.08 ± 24.57 1 6.86±0.00 

*Based on Field Data Gathered in September 1994 
N = Sample size for trees measured for dbh for each species within each habitat type. 
Age and dbh data are averages from three plots within each. habitat type. 

Age (yr.) N dbh (in.) 

31.19 ± 20.98 1 7.37 ± 0.00 

0 No trees 

77.68 ± 60.05 17 16.25 ± 9.62 

55.01 ± 33.46 0 No trees 

93.22 ± 57.31 27 31.61 ± 13.79 

no data 0 No trees 

63.89 ± 59.70 81 43.69 ± 17.88 

13.94±0.00 0 No trees 

Cores for aging were generally taken from at least three trees per species from each of the three plots within each habitat type. 
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4.0 Affected Environment 

Table 4-9 

Importance Value of Tree Species in Natural Floodplain Forest of the Ocklawaha River 
and Permanently Flooded Forest in Rodman Reservoir by Water Level (in) and Distance 

to Rodman Dam (mi*) 

Importance Value . 

Species Sprouts 10.1 in 7.8 in 20.3 in 25.7 in 32.4 in 40.2 in 
-0.8 mi 6.Smi 7.1 mi 8.4 mi 9mi 9.6mi 

Taxodium distichum Rare 13.5 18.8 15.6 23.2 32.6 62.0 

Nyssa sy/vatica var biflora Rare 7.3 3.7 • 7 6.3 10.6 24.2 

Sabal palmetto None 3.9 7.4 4.3 4.9 0 1.9 

Fraxinus spp. Many 44.7 40.5 47.1 44.8 49.4 8.4 
, 

Acerrubrum Mafly 14.2 12.3 13.2 12.7 6.1 3.7 

Ulmus americana var jloridana Few 5.8 6.6 2.7 2.2 1.3 

1/excassine Many 5.4 7.6 7.6 3.2 

Cornus foemina Few 0.8 1.7 2.5 2.7 

Quercus lau~ifo/ia Few 1.6 1.0 

Persea pa/ustrus Few 0.3 

Magno{ia virginiana Few 2.5 

Crataegus spp. Few 0.3 

• = A negative number indicates a site downstream of the Rodman Dam. A positive number indicates a site upstream of the dam. 
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4.0 Affected Environment 

Importance values represent the sum of the relative density, relative dominance, and relative frequency of a 
species in a community (Smith 1986). 

These comparisons indicate that tree species richness decreases as water level increases. In addition, 
importance values also change. Generally, species with low importance values in the natural forests 
(sweetbay, dogwood, and elm) decreased further in inundated areas, with the exception of the swamp tupelo 
and the cabbage palm (Davis 1990). Mortality rates increased with water depth, and tree species differed in 
their tolerance to flooding. 

Harms et al. (1980) found that in 1972, 3 years following flooding, most trees had died in the deeply flooded 
portions of the Rodman Reservoir ( depths of 3.9 feet or more), and 68 percent of the original trees had died 
in the area that is now considered the stressed cypress forest, which has an average water depth of 3.5 feet. 
In areas with water levels averaging 2. 7 feet deep, 41 percent of trees had died by 1972. The mortality was 
estimated at 4 percent in areas upstream of the backwater effect of the dam, and tree root mortality increased 
with increasing water depth. By 1972, bald cypress and tupelo began to develop new secondary root 
systems, but ash and red maple died 3 years after flooding. Based on surveys conducted in 1972 and 197 5, 
Harms et al. ( 1980) predict that bald cypress and swamp tupelo will tolerate flooding up to 2 feet, but ash and 
red maple will eventually die at these depths. 

· In contrast, Davis ( 1990) found that ash and red maple, as well as some subdominants, were able to maintain 
high importance values by reproducing vegetatively. Davis's work revealed that recovery of stem densities 
in moderately deep portions of the reservoir occurred between 1975 and 1987 in areas inundated by up to 
22. lfeet due to the sprouts produced by living individuals (primarily ash) (Davis 1990). The condition and 
the species composition of permanently flooded forests within Rodman Reservoir are functions of the degree 
of inundation. Areas flooded by over 2 feet exhibit greater decreases in stem densities from the permanently 
flooded forests downstream to the stressed cypress. The stressed cypress and permanently inundated 
floodplain forests are discussed further in the following paragraphs. 

4.17.2.5.1 Stressed Cypress Area 

The area referred to as the stressed cypress habitat is located downstream of the permanently flooded forests 
extending from a point just south of Paynes Landing to a point approximately 2.6 miles north of Paynes 
Landing. The average water levels are approximately 3 .3 feet when the reservoir is held at 18 feet NGVD 
(Davis 1990). In this area, almost all trees except cypress have died due to flooding stress. Scattered swamp 
tupelo, ash, and red maple are also found. 

4.17.2.5.2 Permanently Inundated Floodplain Swamp 

Upstream of the stressed cypress forest, a permanently flooded forest exists with species typical of the 
natural Ocklawaha River floodplain. The average water levels within this area range from approximately 1. 7 
to 2.7 feet when the reservoir is held at 18 feet NGVD. Davis (1990) found that in areas permanently 
inundated by up to 2 feet, many species have maintained importance values similar to those in the natural 
Ocklawaha floodplain forests. Ash, red maple, and many subdominant species survive within permanently 
flooded sections of the reservoir by sprouting. Cypress and swamp tupelo have survived in many sections as 
long-lived stems with no sexual or asexual regeneration. These forests are similar to those upstream of 
Eureka and are dominated by pumpkin ash, bald cypress, red maple, swamp tupelo, American elm, and 
dahoon holly. Swamp dogwood, sabal palm, laurel oak, bay, and sweetbay also occur. The understory is 
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4.0 Affected Environment 

dominated by false nettle (Boehmeria cylindrica ), spider lilly ( Crinum americanum ), panic grass (Panicum 
sp.), lizard's tail (Saururus cernuus), and poison ivy (Toxicodendron radicans). 

4.17.2.6 Hydric Hammock (947.03 Acres) 

Hydric hammock includes areas where the elevation is slightly higher than in the floodplain swamp. These 
areas are not flooded on an annual basis but are sometimes inundated during flooding events. They are 
vegetated by species found in bottomland hardwoods including loblolly pines (Pinus taeda), slash pine 
(Pinus elliotti), and Southern magnolia (Magnolia grandiflora). 

4.17.2.7 Mixed Marsh (592.57 Acres) 

Mixed marsh areas have open water and 30 percent to 70 percent vegetation cover by various marsh species 
including cattail, pickerel weed (Pontederia cordata), spatterdock (Nuphar luteum), and bullrush (Scirpus 
spp.). 

4.17.2.8 Open Water (3,852.71 Acres) 

This habitat type includes areas within the reservoir that are free of emergent or floating vegetation but often 
have considerable SAV (primarily Hydrilla verticillata). There are floating stumps and logs, some with 
weeds growing on them. 

4.17.2.9 River Channel (316.51 Acres) 

The river channel ranges in depth from 5 .9 to 7 .9 feet and in width from 53 to 100 feet. It is vegetated with 
emergent and submerged vegetation, such as tape grass (Vallisneria americana), pondweed (Potamogeton 
illinoensis), and duck potato (Sagittaria lancifolia). 

4.17.2.10 Stressed Cypress (546.42 Acres) 

Stressed cypress areas are permanently flooded forests with cypress trees that appear to be stressed. Often 
the tops of the trees are dead, and the side branches are short and dead at the tips. A few small ashes and 
swamp tupelo are present. This habitat is further described earlier in Section 4.17 .2.5. 

4.17.2.11 Shallow Marsh (698.91 Acres) 

Shallow marsh is characterized by dense cattail (Typha latifolia) marsh with very little open water. This 
habitat is common in the pool and transition zones and occurs in the barge canal cut upstream. 

4.17.2.12 Shrub Swamps (446.86 Acres) 

Shrub swamps occur in areas that were clear-cut at the time the reservoir was created, but they are not as 
deeply flooded as marsh and open water habitats. Dominant plants are willow and wax myrtle. 

4.17.3 Existing Native Floodplain Communities 
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4.0 Affected Environment 

Two types of forested communities occur within the natural Ocklawaha River floodplain within the project 
area: floodplain swamp and hydric hammock. The soils of the Ocklawaha floodplain are mucks and sandy 
loams underlain by freshwater marls and mucks. Most common soils are Terra-Ceia muck, Placid-mucky 
fine sand, and Anclote-Tomoka association soils (Harms et al. 1980) (Appendix D). The Ocklawaha River 
floodplain floor has numerous hammocks, hollows and sloughs. 

Two types of forested communities occur within the natural Ocklawaha floodplain within the project area: 
floodplain swamp and hydric hammock. The Ocklawaha floodplain floor has numerous hammocks, hollows, 
and sloughs. 

The floodplain swamp forests of the Ocklawaha River are dominated by red maple (Acer rubrum), bald 
cypress (Taxodium distichum), swamp tupelo (Nyssa sylvatica var. biflora), and pumpkin ash (Fraxinus 
profunda). Common subdominants are dahoonholly (flex cassine) and swamp dogwood (Comusfoemina). 
Shrubs include Virginia willow (/tea virginica), laurel oak (Quercus laurifolia), and buttonbush 
(Cephalanthus occidentalis) (Davis 1990, this study 1994). Ground cover species include lizard's tail 
(Saururus cernuus), saw palmetto (Ser.enoa repens), Southern shield fem (Thylepteris kunthiz), and poison 
ivy (Toxicodendron radicans ). Floodplain swamp forests are considered very productive systems. Nutrients 
are provided from flood waters, taken up by plants, and later exposed to downstream areas as detritus. 

Hydric hammock forests occur in areas where the elevation is slightly higher than iti the floodplain swamp. 
They are not regularly flooded on an annual basis but are sometimes inundated during flooding events. 
Hydric hammocks are found along the Ocklawaha River upstream of Eureka near Gores Landing and along 
the northern shore of Rodman Reservoir in the Kenwood Bay area. The soil in the hydric hammocks near 
Gores Landing and within Kenwood Bay is the poorly drained Holopaw sand. These hydric hammocks are 
vegetated by cabbage palm, sweetgum (Liquidambar styraciflua), loblolly pine (Pinus taeda), slash pine 
(Pinus elliottii), swamp chestnut oak (Quercus michauxii), water oak (Quercus nigra), and Southern 
magnolia· (Magnolia grandiflora). Other than these two areas and a number of smaller patches along 
tributaries, the amount of hydric hammock in the Ocklawaha floodplain is limited to narrow bands between 
the floodplain swamp and uplands. 

Another important community occurring within the Ocklawaha River floodplain is the Atlantic white cedar 
swamp along Deep Creek. The southern range of Atlantic white cedar occurs in north-central Florida, and 
the community along Deep Creek represents one of the few such communities in peninsula Florida. Other 
tree species found among the Atlantic white cedars are red maple, tag alder (A/nus serrulata), swamp 
dogwood, ash species, sweet bay (Magnolia virginiana), swamp tupelo, and bald cypress. Several 
uncommon plants are found in this community including Florida willow (Salixjloridana), variable leaf 
Indian plantain (Arnoglossum diversifolium), grass ofpamassus (Parnassia grandifolia), and Chapman's 
edge ( Carex chapmanii). 

4.17.4 Historic Cover Types Within the Rodman Reservoir 

The area currently inundated by the reservoir was primarily floodplain swamp within the Ocklawaha River 
floodplain. The major canopy trees of the Ocklawaha floodplain swamp were pumpkin ash (Fraxinus 
profunda), Carolina ash (Fraxinus caroliniana), bald cypress (Taxodium distichum), red maple (Acer 
rubrum), and swamp tupelo (Nyssa sylvatica var. biflora). 
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A small amount ofhydric hammock also occurred in the floodplain. It was a forested community dominated 
by a mixture of cabbage palm (Sabal palmetto), broadleaved evergreens such as loblolly bay ( Gordonia 
lasianthus ), sweetbay (Magnolia virginiana), and red bay (Persea palustris), and deciduous tree species such 
as ash, red maple, and cypress. Some pine flatwood qepressions were inundated by the impoundment of the 
reservoir. Very small sections of uplands were also inundated by the reservoir in areas that now mark the 
margins of the reservoir, primarily in the Rodman Recreation Area and along the eastern edge of Deep 
Creek. 

For the SJR WMD study , 1943 the Soil Conservation Service (SCS) black and white aerial photos (1 :24,000) 
were interpreted to determine the historical vegetation of the area now occupied by Rodman Reservoir. 
Interpretations were digitized and entered into SJRWMD's geographic information system (GIS) database. 
Vegetation maps were produced on a scale of 1 :24,000. The pre-reservoir vegetation communities are 
outlined in Figure 4-7. The area currently inundated by the reservoir was primarily hardwood swamp within 
the Ocklawaha River floodplain and is referred to here as floodplain swamp. The major canopy trees of the 
Ocklawaha floodplain swamp were pumpkin ash (Fraxinus profunda ), Carolina ash (Fraxinus caroliniana), 
bald cypress (Taxodium distichum), red maple (Acer rubrum), and swamp tupelo (Nyssa sylvatica var. 
bijlora). Important understory species were button bush (Cephalanthus occidentalis), dahoon holly (Ilex 
cassine), wax myrtle (Myrica cerifera), and ironwood (Carpinus caroliniana). 

Photo interpretation of the small sections of uplands inundated by the reservoir indicates that these uplands 
were primarily pine-dominated forests. Many of these uplands were clear-cut areas with a few standing 
pines when the 1943 photos were taken. Some of the uplands appeared to include oak communities. It is not 
possible to determine the species of pine or the exact habitat type from the black and white aerial 
photography. Before Rodman Reservoir was created, several springs ~xisted between Eureka and 
Kirkpatrick Dam. At the time of Elizabeth Abbott's research ( discussed in Section 4.9), some of the higher 
springs were altered but still present, and the lower springs were flooded as a result of the dam (Table 4-10). 

The largest spring in the area was known as Blue Spring. Abbott ( 1971) described the spring as outlined by 
dead cypress trees on one side and hardwood hammock trees on the other side. Indian Creek was the spring 
run from Blue Spring to the Ocklawaha River. The river was also fed by another small spring coming out 
from the foot of the bluff on the southern side of the reservoir (Abbott 1971). On October 8, 1935, the 
discharge of Blue Spring was 10.6 cfs. During high water periods, backwater cut off flow from the spring 
(Florida Bureau of Geology 1977). 

Several springs have been observed within the reservoir during past drawdowns. Robert Andry, owner of a 
lakefront home on Rodman Reservoir, located a spring on the southern edge of the reservoir between Blue 
Spring .and Sim's Spring during a past drawdown. This spring is visible in the 1943 aerial photos and is 
indicated in Figure 4-4 by an asterisk (*). The USACOE attempted to run a pipe into Bright Angel Spring 
along the northern edge of the reservoir just east of Kenwood Campground to be used as water for the 
campground, but they were unsuccessful. Sim's Spring is protected by a coffer dam and is located on the 
edge of the reservoir at the base of a bluff across from Kenwood boat landing. There currently is a 
campground on the bluff, but in the past there was an orange grove on the bluff. Water from the spring was 
pumped to the top of the bluff to provide irrigation for the grove. 

Several local individuals spoke of Cannon Springs, located toward Eureka on the eastern side of the river. 
The main pool area of Cannon Springs is now inundated by the reservoir. The pool area of the spring is 
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4.0 Affected Environment 

approximately 98.4 feet in diameter along the edge of an upland community in the Ocala National Forest. A 
spring run heads to the north and joins the Ocklawaha River. 
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4.0 Affected Environment 

Table4-10 

Historical Springs from the Ocklawaha River between Eureka and 
Rodman Dam 

Approximate 
No. Name Dimensions Run 

1 Blue Spring (v) 200' wide by 350' long, 5 miles long, 40' 
22' deep wide, 6' deep 

2 Bright Angel Spring Round pool, 30' diam., 2 runs, 8' wide and 2' 
25' deep deep; I into river and 

I into Horseshoe 
Creek 

3 Catfish Spring Round pool, 50' diam. 100' long, 30' wide 

4 Cedar Landing Spring Round pool, 8' diam. 150' long 

5 Unknown Name No pool, just orifice No run 

6 Unknown Name Cluster of several boils No run 
in rocky confluence 

7 Sim's Spring (v) No pool, flows out of Norun 
cliff face 

8 Unknown Name No dimensions No data 

9 Bud Spring Round pool, 35' diam. 650' long; 50' wide, 
3' deep 

10 Mullet Cove Spring 2 small boils No data 

11 Indian Bluff Spring No data No data 

12 Unknown Name No data No data 

13 Cannon Springs (v)* At least 3 large springs 200', in slough 
thru and 3 small springs; one 
18 was round pool, 50' 

diam. 

19 Unknown Name No data No data 

20 Dudley Spring No data No data 

Adapted from Abbott ( 1971) 
v = verified by literature, spring observation, local interviews, or aerial photos. 
* = only one pool area observed and known to exist by adjacent landowner by may include serveral boils. 
Two additional springs were found using historical aerial photos from 1943. 
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Comments 

Largest spring 

Large volume, 
turbulent flow 

Small spring 

On edge of river 

Protected by coffer 
dam 

Strong flow 

Shallow run 

Clear water :fl,owing 
out of swamp 

Small 

At least 3 large and 
3 small springs 



4.18 

4.18.1 

Management 

Aquatic Plants 

4.0 Affected Environment 

Under the full retention alternative (no action), Rodman Reservoir will remain essentially unchanged from 
what it is today. It will be maintained at 18 feet NGVD and will be approximately 9,600 acres in size. If 
past management practices continue, aquatic plant communities will likely continue to fluctuate as they have 
for the past 25 years and cover more than 60 percent of the reservoir. Discharge rates of over 1,600 cfs are 
predicted for this alternative (Rao et al. 1994), which does not make it cost effective to use fluridone to 
control hydrilla except in protected cove areas of the reservoir. In these protected areas, flow rates may be 
low enough to use fluridone or other herbicides to control hydrilla. 

With a drawdown every 3 years (Haller and Shireman 1984), aquatic plant management costs for this 
alternative will probably range from the 22-year average of $14,000 per year (when only floating plants are 
treated) to approximately $270,000 per year (when hydrilla is treated). Without drawdown as a management 
tool, the cost will probably range from approximately $75,000 to $270,000 per year due to increased 
management of floating plants and hydrilla. 

4.18.2 Wildlife 

Under existing conditions, active fisheries and wildlife management of the Rodman Reservoir are not 
practiced. This does not preclude more active management in the future if adequate funding is available. 
Management of fisheries may include stocking of fish and hunting activities may be more actively managed 
as well. 

4.18.3 Buckman Lock 

Although existing management is limited to aquatic plant control, future management of the area will depend 
on the alternative chosen and will be modified to meet changing needs. An option under this alternative may 
include increased management to enhance fisheries and/or wildlife with limited removal and/or alteration of 
structures and (Appendix E), including operation or closure of the Buckman Lock. Under existing 
conditions, the lock is open and functional. The role of the lock in navigation from the St. Johns River to the 
Ocklawaha River has been previously discussed. Because of navigation'concerns, the Buckman lock will 
most likely remain operational. If not, management strategies designed to take into consideration the effects 
of the non-operational lock will be necessary. The effects of the lock on manatees have also been described. 
Closure of the lock would eliminate manatee deaths associated with it. 

4.19 Land Use 

Under existing conditions, lands to the south of the project are almost entirely in public ownership (U.S. 
Forest Service). To the north side of the reservoir and around Deep Creek, lands include both State-owned 
and Conservation and Recreation Lands (CARL) lands. These two land types make up the majority ofland 
use in the project area and include predominantly open water, vegetated wetlands, and wetland hardwood 
forest (Figure 4-8). ' There are approximately 600 acres of submerged national forest land under Rodman 
Reservoir. 
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4.0 Affected Environment 

Presently, small portions of the area are in private ownership (see Figure 4-9). There are small areas of 
medium- and low-residential housing adjacent to the project area, located primarily in Hog Valley and near 
the Eureka Dam. Land use will not change as a result of the full retention alternative. Land uses not 
associated with natural vegetation or water include low- and medium-residential, recreational, canals and 
lock structures, some agricultural, and the extractive use associated with the borrow pit at the southeast 
comer of the reservoir. 

4.20 Cultural Resources 

A cultural resource assessment was performed as part of the Cross Florida Greenbelt State Recreation and 
Conservation Area Management Plan. The objective of the assessment was to identify and locate all cultural 
and historical sites on the Cross Florida Greenway that are known from the Division of Historical Resources, 
Bureau of Historic Preservations Master Site File. Fifteen sites were located are presented in Appendix C. 
Re-confirmation of the location of a previously identified Indian mound has been requested. 

4.21 Aesthetic Resources 

Aesthetic resources is the term used to describe the physical characteristics of a landscape that determine its 
scenic quality in relevant value to the viewing public. These characteristics are frequently described by using 
basic design terms, such as form, texture, and pattern, and by actual reference to natural features in the 
environment ( e.g. vegetation, water, ecological, formations, soils) that make up a specific landscape scene as 
viewed from various perspectives. 

The existing resource provides an open water vista and perimeter marshes, as well as attractions such as open 
water fishing and boating. Rodman Reservoir appears as a large lake interspersed with dead stumps. The fact 
that the floor of the reservoir consists of dug canals, berms, and crushed trees is not obvious at J 8 feet 
NGVD. The overall visual variety within this landscape is that associated with a lake system, as opposed to 
a riverine system. The diversity in landscape results from the subtle differences in landscape form, color, 
and texture. 

The landscape of the project area was altered from natural conditions by the reservoir and associated 
construction activities. Berms, canals, spoil piles, and concrete barriers replaced historic floodplain forest. 
The landscape will have greater variation due to the edge effect of the lake shoreline, which may encourage 
the invasion of exotic and nuisance species. Under existing conditions, the existing aesthetic values 
associated with the reservoir and associated passive recreation areas will not be altered. In addition, the 
berms, canals, spoil piles, and concrete barriers associated with the reservoir will remain. 

4.22 Noise 

The vicinity of Rodman Reservoir is rural in character. These areas include agricultural and undeveloped 
lands with some interspersed rural residential areas. Existing sources of noise are limited to vehicles that 
travel on SR 19, SR 310, and Kirkpatrick Dam Road. One additional source of noise is the dam, where water 
exits the reservoir over the dam. 

Noise measurements are not available for the project area. Rural, undeveloped sites typically have noise 
levels of 35 to 55 decibels, while levels associated with transportation average around 70 decibels. 
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4.0 Affected Environment 

This alternative will have the same noise impacts as the existing study area. Sources of noise include all
terrain vehicles, boats, airboats, agricultural equipment, vehicles traveling along roads, and hunting activities, 
such as dogs and guns, during season. There will be no noises associated with construction activities. 

4.23 Air Quality 

The project area meets all National Ambient Air Quality Standards (FDEP 1997). The full retention 
alternative is not expected to cause or contribute to a violation of any of the National Ambient Air Quality 
Standards, nor is it expected to result in any incremental loss or significant deterioration of existing air 
quality. 

4.24 Hazardous and Toxic Wastes 

Buckman Lock contains a number of sources of hazardous and toxic wastes. Asbestos wall panels are 
installed in machinery buildings at the lock. The panels have been inventoried in an asbestos survey by 
SJR WMD. The panels are in good condition and pose no significant health hazard at the present time. There 
are underground storage tanks for petroleum fuels at Buckman Lock. They are in good condition, and all 
tanks meet State regulations. Herbicides are also stored at the lock. An internal environmental audit 
performed by the USACOE during December 1991 and January 1992 at Inglis Lock, Dam, and Spillways; 
Eureka Lock and Dam; Buckman Lock and Dam; and the Silver Springs office building found no significant 
hazardous and toxic material problems. 

4.25 Recreation 

Total attendance by visitors to Rodman Reservoir was estimated to be 307,217 total person-days in 1993. 
This number includes both visitors within the 75-mile radius of Rodman Reservoir and long-distance visitors. 
Based on the total days multiplied by the appropriate consumer surplus per person per day (CSPPD), the 

total user value was calculated to be $3,738,831. 

The retention of the reservoir will preserve the current water level, except during drawdowns for 
management purposes. This alternative will maintain existing boat ramps and recreational facilities used by 
the public. None of the existing recreational facilities are expected to be affected under· full retention 
alternative, leaving existing boat ramps and public recreational facilities available. During drawdowns 
required for aquatic plant management, most of the existing facilities will not provide access to the reservoir. 

Existing recreational facilities for the Rodman Reservoir are listed below. 

1. Eureka Dam East - Parking (20 vehicles and boat trailers), boat ramp, portable bathroom 

2. Eureka Dam West - Parking (22 vehicles and trailers), boat ramp, trash receptacle, 
portable bathroom 

3. Wells Boat Landing- Primitive boat landing 

4. Tobacco Patch Landing - Primitive boat landing 
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5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Riverside Landing - Primitive boat landing 

Paynes Landing - Boat ramp 

4.0 Affected Environment 

Buzzard's Landing- Boat ramp and trash receptacle 

Boat Ramp - Trash receptacle 

Orange Springs Boat Ramp - West Side of River - Parking (30 vehicles and 
trailers), picnic area with four picnic ta~les, restroom, boat ramp, trash 
receptacle 

Kenwood Recreation Area - Parking (75 vehicles and trailers), 16 campsites with 
tables and grills, picnic area ( five tables), boat ramp, trash receptacles, dumpster, two 
sets of portable restrooms 

H.H. Buckman Lock Visitors Area-Parking (60 spaces), two residences, 
restrooms, two picnic tables, dumpster 

Buckman Lock - South Side Equestrian Trail - Parking (30 vehicles and trailers), hitching 
posts, restrooms, and trails 

Rodman Area Campground - Thirty-nine campsites with picnic tables and grills, eight 
shelters with grills and 13 tables, boat ramp, dumpster, two sets of chemical restrooms, 
trash receptacles, boardwalk, overlook, trails - 1.3 miles, parking (30 spaces) 

Kirkpatrick Dam Recreation Area - Two picnic tables, parking (60 vehicles and 
trailers), bathrooms, trash receptacles, handicapped fishing pier 

Ocklawaha Area West - Parking (35 vehicles and trailers), restrooms, trash 
receptacles, dumpster, restrooms, picnic table 

Orange Springs Boat Landing - East Side of River - Primitive boat landing 

Cedar Landing - Primitive boat landing. 

Florida National Scenic Trail 

4.26 Socioeconomic Impact to Putnam and Marion Counties 

The socioeconomic analysis addresses economic activity in Putnam and Marion Counties and the 
surrounding region in which the Rodman Reservoir and Ocklawaha River are located. Based on results of a 
socioeconomic study (FDEP' 1995), and supporting documentation from Bell ( 1992) and the Putnam County 
Chamber of Commerce (1992), in Putnam County, 45 employees (0.16 percent of the total work force) are 
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4.0 Affected Environment 

supported within the retail and service industries, while in Marion County, the number of employees is 57 
(0.07 percent of the total work force). 
Recreational benefits to users of the reservoir are also addressed in. this section and were estimated by: (1) 
collecting data on attendance in 1992, specifically, the number of recreational user days spent at the reservoir 
and (2) estimating a dollar value for a user day. The data for these estimates were collected by use of a series 
of telephone and on-site surveys of residents of central Florida and users of the reservoir. Information was 
collected on the number of days respondents used the reservoir as it existed at the time of the study 1993-94. 
Data were also collected on Ocklawaha River use and on visitation to lakes and rivers elsewhere in central 
Florida. 1broughout this discussion, Rodman Reservoir refers to the entire impounded area upstream to 
Eureka Dam. 

In addition, respondents were asked for their likely visitation and use patterns at Rodman under each of the 
four alternatives. A consumer surplus per-person per day (CS) estimate of recreational value was derived by 

. use of the travel cost method (TCM), which collects survey information on costs incurred in the process of 
traveling to, and using, recreational resources. 

Estimates of total value were derived by multiplying the CS estimates by the number of visitor days reported 
for each of the four alternatives. The TCM produced a CS valuation of$12.17 which, when applied to the 
number ot'estimated visitor days under each ofthe alternatives, produces total user values. 

User value estimates are based on a particular definition of recreational value. While aesthetic, 
environmental and other considerations surely played a role in individual respondents' decisions regarding 
travel to the reservoir, the FDEP survey was designed to focus on recreation with regard to lake and river 
use. As such, the benefit estimates are most likely conservative as indicators of total value. 

Under continued full retention, economic opportunities are expected to remain at the present level.. 
Estimated expenditures by Putnam and Marion County residents for activities at Rodman Reservoir in 1993 
were approximately $323,613 in Putnam County and $940,000 in Marion County, for a total of $1,272,663. 
When the area surrounding Putnam and Marion Counties is included, estimated direct expenditures by 
residents in the region for activities at Rodman Reservoir are $3,029,185 in Putnam County and $3,579,167 
in Marion County. Estimated expenditures by those users who traveled long distances were $2,844,641 in 
Putnam County and $2,384,282 in Marion County. 

To put these expenditure estimates in some perspective, the total personal income (earnings, dividends, 
interest, and rental income) in Putnam County in 1992 was $801,739,000, and total taxable sales were 
$365,558,000. Of these totals, the services and retail trade sectors, which include the business activities that 
serve users of the Rodman Reservoir, combine for $133,777,000. The retail trade and services sectors had 
combined earnings of$606,532,000. 

Using the export-based method of economic evaluation, visitors to the Rodman Reservoir in its configuration 
as of 1994 accounted for about $7.5 million in both direct and indirect expenditures. Of the $7.5 million, the 
$3.32 million that can be attributed to the reservoir accounts for only 0.096 and 0.039 percent of economic 
base in Putnam and Marion Counties, respectively. The remaining $4.18 million can be attributed to 
recreational user occasions, which would take place at the restored river. This statement should not be taken 
to mean that the impacts on particular businesses or individuals may not be important or noticeable, only 
that, when considered as a share of the overall economic activity of the counties (individually, and even more 
so when the two are combined), expenditures by visitors to Rodman Reservoir are quite small. 
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4.0 Affected Environment 

In addition to the impacts of restoration on the economics of Putnam and Marion Counties, concern was 
expressed regarding the effect on businesses and activities that rely heavily on the existing rese~oir. To 
investigate these concerns, surveys were sent to members of bass angler clubs, and to fishing guides in the 
area. 

A series of surveys were sent to 25 bass clubs and 568 members in Florida. While the response of the bass 
club members was low (the response rate was 37.7 percent), the data gathered corresponds to the results of 
the statistically more reliable telephone survey. The survey of 27 local bass fishing guides was also plagued 
by a low response rate (6 responses, or 22 percent), but the results indicate a very small portion of the two 
counties economic activity can be attributed to these activities. 

It is important to keep in mind that the area surrounding the existing reservoir is largely rural and 
undeveloped, very little of it privately owned. There is a bait and tackle shop on CR 310, about 3 miles from 
the nearest access to the reservoir, and a convenience store on U.S. 19, towards Palatka, about 10 miles away. 
There are no lodges, restaurants, or other businesses in the immediate area, therefore, there is very little 

business in the area to be affected. 

The variation in total user value reflects the number of days respondents expected they would visit the 
Rodman area under each configuration. Apparently, the reservoir, either as it existed when the surveys were 
made, or in its enhanced/full retention form, attracts more user days than the restored river would. Perhaps 
because it would be less attractive for recreation to both river and lake users, the partial retention alternative 
would produce the fewest recreational benefits. 

Recreational benefits, based on 307,217 individual user days, contribute a total of $3.8 million to the service 
industry in Putnam and Marion counties under the no action/full retention alternative. 

A second element associated with the economy is the cost of operating the Buckman Lock. The cost 
associated with operating the Buckman lock are provided below. These costs will continue to be incurred by 
the state and are provided below (Note: Cost figures include operation, maintenance and salaries. Figures used for 
FY 1996-1997are projected through end of FY 1997). 

East End 
Rodman Dam 
Buckman Lock 

4.27 Navigation 

RODMAN RESERVOIR OPERATIONS COSTS 

FY 1994-1995 FY 1995-1996 FY 1996-1997 
$314,730 $268,911 $333,437 
$ 1,667 $ 19,637 $ . 8,676 
$ 67,259$103,438 $115,172 

Under existing conditions, the Buckman Lock will continue to maintain a navigable waterway between the 
Rodman Reservoir and the St. Johns River. 
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4.0 Affected Environment 

4.28 Flood Hazards 

Under this alternative, peak discharges for 25- and 100- year return periods at Kirkpatrick Dam were 
estimated to be about 9 and 21 percent greater when compared to corresponding estimates for Riverside 
Landing in the natural river channel (based on Federal Emergency Management Agency (FEMA) maps). 
During storm events, discharges at Kirkpatrick Dam have been higher when compared with discharges 
without the dam. Because the reservoir has been maintained at different water levels during different 
periods, no conclusions can be drawn regarding variation of water levels in the reservoir. 

4.29 Water Supply and Conservation 

Six of the 79 wells identified in the project connect with the surficial aquifer, while the status of the 
remaining 24 wells is unknown. Under existing conditions, these wells will not require replacement. The 
impounded water in the Rodman Reservoir provides recreation and fisheries as opposed to a potable water 
supply. Any water supply will more likely be obtained from springs that feed the river. 

4.30 Energy Needs 

As stated in section 3.3.4.13, Energy Needs, energy requirements related to the operation of the Buckman 
Lock will remain or increase as energy costs increase under the full retention alternative. Utility costs for 
operation of the Buckman lock were $3,195.43 and $2,063.50, respectively, for fiscal years 94-95 and 95-96. 
This public interest factor is not affected by this project. 

4.31 S~fety 

Partially and fully submerged logs in the reservoir pose a safety concern. Under this alternative, the number 
of logs in the reservoir is expected to increase as the stressed trees farther upstream fall and are transported 
downstream to the reservoir. In addition, the loss this fiscal year (1998) offederal funding for snagging and 
clearing operations in the Ocklawaha River may further increase future hazards posed by fallen trees. 

Safety precautions presently associated with the dam, the lock, and the canal include fences and security and 
maintenance personnel. 

4.32 Food and Fiber Production 

This public interest factor is not affected by this project. 

4.33 Mineral Needs 

This public interest factor is not affected by this project. 

4.34 Needs and Welfare of the People 

4- 62 



4.0 Affected Environment 

Under continued full retention, potential impacts to the needs and welfare of the people are not expected to 
change. Socioeconomic, recreation, safety, and resource needs are specifically addressed in their respective 
sections. Health-related issues, such as impacts from hazardous waste or contaminated water, do not.exist in 
the project area and are not addressed. 

4.35 Secondary and Cumµlative Effects 

Cumulative impacts are those impacts likely to result from the proposed action (partial restoration) or 
alternatives in combination with other past, present, and reasonably foreseeable future actions. The full 
retention alternative will result in no significant secondary or cumulative impacts to land use, cultural 
resources, aesthetic resources, noise, air quality, and recreation resources within the project area (a table of 
impacts related to the restoration, both positive and negative, is presented in section 5 .31, Secondary and 
Cumulative Effects). 

Under the full retention alternative, the effects of chronic flooding on the floodplain forest, specifically the 
loss of existing trees and the absence of new trees, are expected to continue. Cumulative impacts associated 
with wildlife and fisheries are expected under this alternative due to the chronic flooding throughout the 
floodplain forest and the commensurate loss of existing and future trees. The reservoir fisheries may decline 
as the reservoir ages, resulting in decreasing numbers and biomass of fish. A shift in recreational 
opportunities associated with the reservoir is also expected as more active boat fishing and recreation.al 
boating change to more passive uses such as shore fishing, canoeing, camping, and hiking. 

4.36 Plans and Programs 

The Revised Land and Resource Management Plan for the National Forests in Florida (Forest Plan) addresses 
this proposal in several areas. Page viii of the Forest Plan states "The Forest Service is also committed to 
work in partnership with the State of Florida in the Ocklawaha River Restoration Project". Forestwide Goals 
include: Maintain or, where necessary, restore ecosystem composition, structure, and function within the 
natural range of variability in all ecosystems ... , and manage floodplains, groundwater, lakes, riparian areas, 
springs, streams, and wetlands to protect or enhance their individual values and ecological functions. The 
national forest land adjacent to the project area is in Management Area 5 .1, which are areas of predominately 
bottomland hardwood and cypress/gum swamps with a management goal of retaining the bottomland 
hardwood forests with minimum disturbance. 
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5.0 Environmental Consequences 
This section provides an analysis of potentially significant environmental impacts that could result from the 
implementation of the proposed alternatives considered in this Environmental Impact Statement (EIS). 
These impacts are based on detailed analyses of the elements considered in the EIS, which are derived from 
significant issues and concerns identified during the scoping process. The impacts are addressed in terms of 
the project components and associated impacts. 

Examination of recent environmental conditions provides an understanding of the environment being 
affected in terms of the state of the reservoir and surrounding floodplain as they presently exist and as they 
would exist under the full and partial retention alternatives. In contrast, historic preconstruction information 
provides the best description of the river and surrounding floodplain as they would exist under the partial and 
full restoration alternatives and supplies data necessary for predicting restoration conditions. 

Based on the results of the St. Johns River Water Management District (SJRWMD) document Environmental 
Studies Concerning Four Alternatives for Rodman Reservoir and the Lower Ocklawaha River, differences 
were well defined when the retention alternatives were compared with the restoration alternatives. There 
were no distinct differences in environmental impacts when comparing the full restoration alternative to the 
partial restoration alternative. The differences between the two are attributable to removal and alteration of 
structures. . . 

The following sections provide comparisons of environmental impacts for each of the four alternatives. A 
summary comparison was presented in Table 3-2. Since implementation of the no action alternative is 
expected to leave the existing environment unchanged except for continuation of existing impacts, this 
alternative is not addressed specifically under each component. The no action alternative is described in 
section 4.0 Affected Environment of this document. The remaining three alternatives -- partial retention, 
partial restoration, and full restoration -- will have impacts on the present environment. These impacts are 
discussed in this section. 

5.1 Elevations and Bathymetry 

While the alternatives were not compared for elevation and bathymetry, results of the SJRWMD study were 
used in several subsequent studies of river sediments, hydrology, and hydraulics. At 18 feet NGVD, the 
5,980-acre reservoir has a mean depth of 8.4 feet and a maximum depth of 31 feet. 

5.2 River Sediments 

As with any naturally free-flowing stream system, there may be sediment deposition along lower velocity 
portions of the channel. However, any deposition of sands, silts, or organic materials as a result of any of the 
four alternatives will be negligible (SJRWMD 1994). 

Minimal erosion is expected for all four alternatives due to the mild slopes and existing land use. Sediments 
are approximately 80 percent water by volume and cover approximately 90 percent of the reservoir bottom. 
Under existing conditions, the primary cause of sediment transport is the scouring of the river channel during 
25-year or stronger storm events, or resuspension of sediments during strong wind events. Channel and 
sediment stabilizing efforts were described in Table 3-2 under individual construction tasks. 
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5.0 Environmental Consequences 

5.2.1 Partial Retention 

Reducing the surface water level will result in deposition of sands and sediments farther downstream. At a 
pool depth of 14 feet NGVD, deposition will be concentrated in a 4-mile stretch of river centered at the 
Orange Creek confluence. The results are similar to those for the full retention alternative. 

5.2.2 Partial Restoration (Proposed Action) 

Under this alternative, the SJR WMD study made three recommendations intended to alleviate potential 
sediment deposition problems. These are described below. 

1. Water flows be directed into the historic river channel as opposed to the canal. 

2. The drawdown occur over several years so that sufficient vegetation and subsequent soil 
stabilization occurs. 

3. Further modeling of river flows include two- and three-dimensional modeling, in contrast 
with the existing one-dimensional model. 

• 

In addition, once the surface water elevation is lowered to the spillway, sediments will be trapped until the 
newly exposed areas are vegetated and the exposed areas stabilized. The spillway gates can be restricted to 
prevent the escape of turbid waters during large rain events. Following reservoir basin stabilization, flow 
velocities can be controlled during dam breach. Turbidity levels are not anticipated to exceed water quality 
standards. Turbidity levels downstream of the dam will be continually monitored, and remedial actions will 
be taken in case of unforeseen water quality violations. Erosion controls are presented in detail in Appendix 
E. 

During removal and relocation of sediments, resuspension will occur in the reservoir. Water flow velocities 
will be controlled by the Kirkpatrick Dam and are not expected to significantly affect sediment transport 
during the first two phases of restoration activities. Velocities will slow following the initial dam breach and 
sediments will settle in the tailrace just downstream of the dam. 

When the dam is breached during the last phase of restoration, resuspended sediments will be transported 
through the spillway into the tail race. These sediments may be transported back through the interconnect 
canal where the upstream portion of the tailrace is connected to the natural channel. Extensive control 
measures will be taken to control turbidity and include, but are not limited to, stilt fencing, floating silt 
screens, turbidity barriers, channel blankets, and geo-tubes. In addition, a water quality monitoring plan has 
been designed to ensure the control of downstream turbidity and is presented in Appendix E. 

5.2.3 Full Res.toration 

Impacts under the full restoration alternative are expected to be the same as those described for partial 
restoration. 
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5.0 Environmental Consequences 

5.3 Topography 

Topography was not compared among the four alternatives. The overall topographic study provides a 
characterization of cross sections of the flooded Ocklawaha River channel, and high-resolution surveys of 
each cross section are included in the SJRWMD study. Survey results were presented in Figure 4-2. 

5.4 Hydrology and Hydraulics 

There are distinct differences in hydrology (water flows) and hydraulics (depth stage) comparing the two 
retention alternatives to the two restoration alternatives. The primary differences are in acreages of 
floodplain exposed and fluctuations in seasonal water levels. Differences between full retention and partial 
retention vary according to the surface water stage. Design and construction methodologies are presented in 
Appendix A. 

5.4.1 Partial Retention 

Under this alternative, the surface water elevation will be lowered to 4 feet NGVD. Average flow will be 
1,687 cfs. There will be no seasonal water fluctuations. 

5.4.2 Partial Restoration (Proposed Action) 

Under this alternative, historic hydrology will be restored. Average flow velocity will be 1,736 cfs 
(commensurate with historic averages), and there will be seasonal fluctuations in the water level. Nearly 
7,500 acres of chronically flooded forest will be restored to historic floodplain forest. 

The creation of the Kirkpatrick Dam resulted in the creation of 1,929 acres of new wetlands from historic 
uplands. and conversion of 6,251 acres of historic floodplain swamp to open water/herbaceous wetlands. 
There was no change to 2,067 acres of historic floodplain swamp. Restoration will restore historic conditions 
and result in the exposure of 7,177 acres of previously inundated floodplain area and the reduction of the 
open water and river channel area to 340 acres. There will be no change to 168 acres of existing forested 
wetlands. 

5.4.3 Full Restoration 

Impacts to hydrology and hydraulics under this alternative are the same as those described for partial 
restoration. 

5.5 Surface Water Quality 

To identify trends in water quality in Rodman Reservoir and the lower Ocklawaha River, over 25 years of 
historical water quality data were analyzed. Of the parameters examined (DO, biochemical oxygen demand, 
total phosphorus, and total nitrate+ nitrite), only total nitrate+ nitrite exhibited a definite trend. Upstream of 
Eureka Dam and in the transition zone of Rodman Reservoir, concentrations increased over time. 
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5.0 Environmental Consequences 

Downstream of Kirkpatrick Dam, the dissolved nitrate + nitrite concentrations decreased over time, 
supporting the observation that the dense hydrilla populations in the lacustrine zone of the reservoir are 
assimilating the dissolved nitrate+ nitrite in plant tissue, which then falls to the reservoir sediments when the 
plants die. 

5.5.1 Partial Retention 

The plant biomass in the reservoir acts as a nutrient sink. With the reservoir intact, nutrients will not be 
released downstream. Without seasonal water fluctuations, the nutrient and material exchange between open 
water and forest will be limited. 

5.5.2 Partial Restoration (Proposed Action) 

The dam breach will result in some increase in nutrients downstream. River flow through the existing 
reservoir will transport the nutrients downstream, and nitrogen and phosphorus concentrations are expected 
to increase by an order of magnitude. Water quality monitoring and control are presented in detail in 
AppendixE. 

5.5.3 Full Restoration 

Environmental impacts for this alternative are the same as described below for the partial restoration 
alternative. 

5.6 Floridan and SurficialAquifers 

Three approaches were used to investigate the impact of river restoration and reservoir retention scenarios on 
the ground water system. It was found that the potential impact of reservoir drawdowns on the Floridan 
aquifer is minimal. However, the results of a MODFLOW model and a convolution time series analysis 
indicate potential effects on water table elevations in the surficial aquifer. 

To more accurately quantify these impacts, a surficial aquifer monitoring system and data collection system 
for the Floridan aquifer water level could be implemented in the study area. Once the appropriate data are 
collected, a numerical three-dimensional groundwater flow model could be constructed, and the relationship 
between reservoir water level and the groundwater flow system in the surficial aquifer could then be more· 
accurately predicted. 

A total of 79 wells have been identified in the area. Well depths are·known for 55 of the wells, and only six 
of these wells use the surficial aquifer. The status of the remaining 24 wells is unknown. 

5.6.1 Partial Retention 

Same as for full retention alternative. 

5.6.2 Partial Restoration (Proposed Action) 

5-4 

[ 

l 
l 
L 
[ 

r 
r 
I 

l 
l 
[ 

[ 

r 
I 

I 
t 
r; 
l 
r 
l 

[ 

r 



5.0 Environmental Consequences 

Prior to the creation of Rodman Reservoir, several springs existed between Eureka and Rodman Dam. 
Changes in the surficial aquifer under partial restoration may result in an increase in local springs discharges. 
Locations of the springs were identified in Figure 4-4. 

The east side of the Ocklawaha River is higher in elevation than the western flatwoods portion. These 
highlands are generally very permeable anci the river provides the major surface drainage for this area. The 
small limestone springs in this area are generally artesi~ and they supply the perennial flow of the 
Ocklawaha River. The underlying water table follows the contour of the land. Where the water table 
becomes perched over clay lenses the spring may be a gravity flow spring subject to lower flow during 
droughts. These springs may be altered or even submerged by the impounded river. 

Changes in the groundwater relative to the surface in the immediate vicinity of the river channel and dam are 
expected under partial restoration where structural changes, such as the removal of berms or earthen dams, 
will occur. Many of the previously inundated springs will be exposed, but will continue to augment the flow 
of the Ocklawaha River. 

The mitigation cost of replacing the surficial wells is estimated to be less than the cost of obtaining more 
accurate impact predictions through three-dimensional modeling of reservoir water level reductions on the 
surficial aquifer. · 

5.6.3 Full Restoration 

Impacts under full restoration are the same as those described for partial restoration. 

5. 7 Fish Populations 

There are well defined differences in fish populations between the retention alternatives and the restoration 
alternatives. 

5.7.1 Partial Retention 

As for the full retention alternative, no impacts to existing fish species are predicted for this alternative. The 
distribution of the state-listed bluenose shiner and tesselated darter will remain isolated from the Ocklawaha 
River Channel. 

5.7.2 Partial Restoration (Pro~osed Action) 

There will be a shift in fish species from lotic (lake) species to species characteristic of flowing riverine 
systems. Although some migratory fish pass through the Buckman Lock, the Kirkpatrick Dam appears to 
pose a barrier to a variety of migratory fish that historically used the system. Forty-two species from 18 
families were found during the SJRWMD (1994) fish survey in the Ocklawaha River, compared with 69 
freshwater species from 22 families historically found in the St. Johns River basin. The decrease is likely 
due to the change from a flowing system to the standing reservoir. 
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5.0 Environmental Consequences 

Individual fish biomass is greater in the reservoir when compared with the downstream channel under the 
existing full retention conditions, although abundance and total biomass are greater downstream of the dam 
(Figures 5-1 and 5-2) (see section 3.3.2.1 for further information). In general, fish densities are expected to 
decrease under the partial restoration, although diversity in fish species is not expected to decrease and may 
increase under the restoration alternatives. 
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5.0 Environmental Consequences 

Data from over 100 U.S. reservoirs show that sport fish harvest is negatively correlated with reservoir age, 
but that reservoir age has no effect on total fish standing stocks (Kimmel and Groeger 1986). As a result, 
sport fisheries production is not expected to continue at the present level. 

5.7.3 Full Restoration 

The impacts to fish species under this alternative are the same as those described for partial restoration. 

5.8 Bird Populations 

Based on a 7-month survey and historic data, differences in bird populations are expected between the two 
retention alternatives and the two restoration alternatives. The differences are related primarily to habitat use 
by wading birds and forest-nesting species. No differences are expected between partial and full retention 
alternatives or partial and full restoration alternatives. 

5.8.1 Partial Retention 

At 14 feet NGVD, there will be a net increase in marsh habitat, which will enhance marsh-dwelling and 
foraging species populations. Gen~ral impacts are the same as those described for the full retention . . 

alternative. 

5.8.2 Partial Restoration (Proposed Action) 

Under the partial restoration alternative, aquatic habitats will be replaced by shrub swamp and then 
floodplain swamp. There will, however, be an increase in floodplain-riverine edge available for foraging as a 
result of the change from the reservoir to a meandering river channel under partial restoration. 

For colonial wading birds there will be a net loss in marsh foraging habitat but a net increase in roosting and 
nesting habitat. As a result, species which use open-water and marsh habitat, including herons, egrets, 
ospreys, ducks, and rails,may be impacted in terms of foraging. Limpkins, for example, will lose the 
foraging habitat associated with standing dead cypress, but will have more riverine edge for foraging. 

As with other wildlife, a shift in bird species from those species associated with floating and mixed marsh 
and dead trees with open water to species more characteristic of floodplain forests and swamps is expected 
under the partial restoration alternative. Forest species, such as warblers, vireos, wrens, cardinals, and owls, 
will increase as forested floodplain increases. 

A listing of bird species for each habitat type in the project area is presented in Table 5-1. A shift is expected 
from species such as American coots, anhingas, boat-tailed grackles, and several wading birds to 
woodpeckers, warblers, hawks, owls, wrens and other species associated with the forest and forest edges. 
Impacts to threatened and endangered species are discussed in section 5.12. While habitat for some species 
will change locally, regional habitat will continue to provide areas of relocation for species which move 
under the partial restoration alternative. 
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5.0 Environmental Consequences 

No threatened or endangered species are likely to be affected by this alternative, although four species of 
special concern, including three species of herons and the limpkin, may be impacted due to changes in 
habitat (see Section 5.12 for a further discussion). 
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5.0 Environmental Consequences 

Table 5-1 

Bird Species Found in the Fifteen Habitat Types in Order of 
Relative Abundance1 

Winter Spring/Summer 

No. Plots No.Plots 
Habitat Type Species (Relative Abundance) Found Species (Relative Abundance) Found 

Mixed American coot (90.84) 3 Common moorhen (9.92) 8 
Marsh Common moorhen (26.00) 5 Red-winged blackbird (2.99) 5 
(MM) Tree swallow (6.18) 3 Boat-tailed grackle (2.82) 7 

Ring-necked duck(4.90) 3 Wood duck (1.74) 2 
Red-winged blackbird (1.39) 3 American coot (1.64) 4 

5 plots Common yelfowthroat (1.35) 1 Pu.'J>le martin (0.90) 1 
winter Pied-billed grebe (1.23) 2 Pied-billed grebe (0.80) 4 

Little blue heron (0.56) 1 Little blue heron (0.77) 3 
8 plots Tricolored heron (0.45) 1 Anhinga (0.54) 3 

spring/summer Palm warbler (0.26) . 1 Spotted sandpiper (OAS) 1 
Anhinga (0.19) 1 Least bittern (0.38) 2 

Green-backed heron (0.3 i) 3 
Great blue heron (0.19) 1 
Tricolored heron (U.06) 1 

Free American coot (29.85) 6 Co~mon moorhen (14.61) .. 8 
Floating Common moorhen (17.90) 6 Boat-tailed grackle (6.60) 7 
Marsh Tree swallow (13.61) 1 Red-winged blackbird (4.52) 8 
(FF) Boat-tailed grackle ( 4.30) 6 Purple gallinule (1.19) · 4 

Snowy egret (1.77) 5 Least bittern (0.93) 5 
6 plots Little blue heron (1.21) 4 Tricolored heron (0.64) 4 

winter Anhinga (1.01) 2 Great blue heron (0.46) 3 
Red-winged blackbird (0.83) 3 Wood duck (0.42) 2 

8 plots Glossy ibis (0. 73) . 4 Snowy egret (0.35) ·2 
spring/summer Pied-billed grebe (0. 73) 4 Green-backed heron (0.34) 2 

Whit ibis (0.71) 3 Anhinga (0.33) 2 
Great egret (0. 71) 2 Great egret (0.24) 2 
Tricolored heron (0.56) 2 Little blue heron (0.21) 2 
Great Blue heron (0.38) 2 American coot (0.20) 1 
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5.0 Environmental CO!J.Sequences 
., 

Table 5-1 ( continued) 

Winter Spring/Summer 

No. Plots No. Plots 
Habitat Type Species (Relative Abundance) Found Species (Relative Abundance) Found 

Dead Trees Pied-billed grebe (8. 79) 5 Red-winged blackbird (4.58) 5 
with Open Anhinga (5.53) 5 Purple martin (2.99) 5 
Water Boat-tailed grackle (4.05) 5 Boat-tailed grackle (2.92) 5 
(DO) Double-crested connorant (3.98) 5 Anhinga (2.59) 5 
. Tree swallow (2.90) 1 Osprey (2.29) 5 
6 plots Common moorhen (2.45) 2 Double-crested cormorant (1.78) 5 

Osprey (2.18) 4 Wood duck (1.41) 5 
Red-winged blackbird (1.50) 5 Common grackle (1.38) 4 
European star~ing (1.10) 1 European starling (0.62) 3 
Fish crow (0.91) 1 Eastern kingbird (0.58) 2 
Purple martin (0.55) 2 Red-bellied woodpecker (0.41) 3 
Ring-billed gull (0.42) 3 Common moorhen (0.29) 1 
Great egret (0.37) 1 Fish crow (0.26} 2 
Belted kingfisher (0.36) . 2 
Bald eagle (0.20) 1 

Dead Trees Tree swallow (110.56) 3 Boat-tailed grackle (9 .21) 6 
with Aquatic C''lmmon moorhen (18.56) 6 Common moorhen (8.07) 6 
Vegetation Boat-tailed grackle (10.59) 6 Red-winged Blackbird (7.68) 6 
(DA) White ibis (6.49) 6 Double-crested Connorant (3.64) 2 

Snow egret (4.06) 6 . Osprey (2.36) 4 
6 plots Tricolored heron (3.67) 6 Anhinga (1.91) 5 

Anhinga (2.87) 5 Eastern kingbird (1.75) 3 
Little blue heron (2.45) 5 Common grackle (1.39) 4 
Glossy ibis (2.45) 5 Great egret (1.33) 4 
Red-winged blackbird (2.45) 4 Green-backed heron (1.14) 3 
Great blue heron (2.09) 5 Tricolored heron (1.13) 4 
Osprey (2.07) . 6 Great blue heron (0.89) 2 
Fish Crow (1.34) 3 Purple martin (0.72) 3 
Pied-billed grebe (1.29) 3 Wood duck (0.69) 2 
Common grackle (1.15) 3 Snowy egret (0.60) 3 
Double-crested connorant (1.06) 1 Least bittern (0.52) 2 
Green-backed heron (0.97) 3 Purple gallinule (0.42) 3 

· Black-crowned night-heron (0.62) 2 Red-bellied woodpecker (0.34) 1 
Limpkin (0.55) 2 Black-crowned night-heron (0.22) 1 
Great Egret (0.48) 2 Little blue heron (0.16) 1 
Red-Shouldered Hawk (0.45) 2 
Ring-billed gull (0.45) 2 
Belted kingfisher (0.43) 2 
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5.0 Environmental Co,nsequences 

Table 5-1 (continued) 

Winter Spring/Summer 

No. Plots No. Plots 
Habitat Type Species (Relative Abundance) Found Species (Relative Abundance) · Found 

Stressed Common ~ckle (49.84) 5 Boat-tailed grackle (6.76) 4 
Cypress. Red-winged blackbird (23.72) 3 Anhinga (3.22) 6 
(SC) Tree swallow (7 .45) 5 Common grackle (2.87) 3 

Yellow-rumped warbler (7.27) 5 Turkey wlture (1.50) 1 
6 plots White ibis (3.33) 5 Common moorhen {1.40) 3 

Anhinga (2.44) 6 Red-winged blackbird (1.15) 3 
Boat-tailed grackle (2.07) 3 Osprey ( 1.07) 3 
Black-crowned night heron (1.23) 2 Yellow-throated warbler (1.04) 4 
Great egret ( 1 .. 19) 3 Limpkin (0.98) 4 
Common yellowthroat (1.16) 4 Fish crow (0.96) 3 
Northern flicker (0.91) 3 Red-bellied woodpecker (0. 77) 2 
Limpkin (0.83) 3 Black wlture (0.75) 1 
Palm warbler (0.66) 2 Tricolored heron (0.64) 3 
Yellow-throated Warbler (0.62) 2 ·Red-headed woodpecker 1 
Red-bellied woodpecker (0.50) 3 White ibis (0.47) 2 
Common moorhen (0.49) 3 Black-crowned heron (0.47) 2 
Eastern phoebe (0.40) 2 Great egret (0.44) · 3 
Swamp sparrow (0.37) 1 Red-shouldered hawk (0.40) 3 
Red-headed woodpecker (0.36) 1 Carolina wren (0.35) 2 
Red-shouldered hawk (0.36) 1 Great crested flycatcher (0.31) 2 
Osprey (0.33) 2 Nori.hem parula (0.26) 2 
Tricolored heron (0.32) 2 Wood duck (0.25) 1 
Pileated woodpecker (0.28) 2 Common yellowthroat (0.23) 2 
Little blue heron (0.22) 1 Little blue heron (0.17) 1 
Black vulture (0.15) 1 

Floodplain Yellow-rumped warbler (13.23) 5 Prothonotary warbler (1.68) 6 
Swamp in Northern parula {3.80) . 6· Red-eyed viero (1.68) 8 
Rodman Tufted titmouse (1.99) 2 Northern parula (1.41) 7 
Reservoir Red-bellied woodpecker (1.63) 4 Red-bellied woodpecker (1.06) 4 
(FR) · Carolina wren (1.45) 4 White ibis (0.44) 2 

Common grackle (1.45) 1 Downy woodpecker (0.44) 3 
Red-winged blackbird (1.09) 1 Tufted titmouse (0.35) 2 

6 plots Yellow-throated warbler (0.91) 1 Northern cardinal (0.35) 2 
winter Pine warbler (0.73) 1 Pileated woodpecker (0.27) 1 

Yellow-bellied sapsucker (0.54) 3 Common grackle (0.27) 1 
8 plots Downy woodpecker (0.54) 2 Am. swallow-tailed kite (0.18) 1 

spring/summer Northern cardinal (0.54) 2 Fish crow (0.18) 1 
Red-shouldered hawk (0.36) 1 
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5.0 Environmental Co~sequences 

Table 5-1 (continued) 

Winter Spring/Summer 

No. Plots No. Plots 
Habitat Type Species (Relative Abundance) Found Species (Relative Abundance) Found 

Floodplain Pileated woodpecker (0.36) 1 
Swamp in Eastern phoebe (0.36) 2 
Rodman· Ruby-crowned kinglet (0.36) 1 
Reservoir Solitary Viero. (0.36) 2 
(FR) 
(continued) 

6 plots 
winter 

8 plots 
spring/summer 

River Edge Yellow-ru~ped warbler (6,25) 6 Prothonotary warbler (1.50) 6 
in Rodman Northern parula (1.67) 5 Northern parula (1.25) 8 
Reservoir White ibis (0.63) 3 White ibis (0.94) 5 
(RR) Red-bellied woodpecker (0.52) 1 Red-eyed vireo (0.94) 5 

Purple martin (0.52) 1 Red-bellied woodpecker (0.75) 7 
6 plots Northern cardinal (0.52) 3 Tufted titmouse (0.50) 5 

winter Black-and-white warbler (0.44) 1 Blue-gray gnatcatcher (0.44) 4 
Yellow-throated warbler (0.42) 1 Carolina wren (0.38) 4 

8 plots Wood duck (0.31) 2 Yellow-crowned night heron (0.31) 4 
Red-shouldered hawk (0.31) 2 Common grackle (0.31) 1 

spring/summer) Limpkin (0.31) 2 Carolina chickadee (0.31) 1 
Tufted titmouse (0.31) 3 Northern cardinal (0.25) 1 
Blue-gray gnatcatcher (0.31) 2 Little blue heron (0.19) 2 
Anhinga (0.21) 1 Downy woodpecker (0.19) 3 
Barred owl (0.21) . 1 Great crested flycatcher (0.19) 1 
Belted kingfisher (0.21) 2 Yellow-throated vireo (0.19) 2 
Yellow-bellied sapsucker (0.21) 1 Great blue heron (0.13) 1 
Eastern phoebe (0.21) 2 Wood duck (0.13) 1 
Carolina wren (0.21) 1 Limpkin (0.13) 2 
Common yellowthroat (0.21) 2 Mourning dove (0.13) 2 
Downy woodpecker (0.10) 2 Ruby-throated hummingbird (0.13) 2 
Ruby-crowned kinglet (O. l 0) 1 Pileated woodpecker (0.13) 1 

Acadian flycatcher (0.13) 2 
Anhinga (0.06) 1 
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5.0 Environmental Consequences 

Table 5-1 (continued) 

Winter Spring/Summer 

No. Plots No. Plots' 

Habitat Type Species (Relative Abundance) Found Species (Relative Abundance) Found 

Open American cot;>t (1S2.82) 2 Common Moorhen (0.59) 2 

Water Pied-billed grebe (3.73) 6 Pied-billed grebe (0.44) 4 

(OW) ' Double-crested connorant (0.45) 3 Purple martin (0.29) 4 

Ring-necked duck (0.43) 1 Anhinga (0.28) 3 
Common moorhen (0.35) 2 Boat-tailed Grackle (0.28) s 

6 plots Ring-billed gull (0.34) 2 Double-crested connorant (0.25) 4 

winter Tree swallow (0.31) 1 Black tern (0.14) 1 

Anhinga (0.25) 2 Osprey (0.12) 2 

~ plots Wood duck (0.24) 1 Spotted sandpipe (0.09) 2 

spring/summer Wood duck (0.09) 1 
Tree swallow (0.07) 2 
American coot (0.06) •. 1 

. -..._,,: 

Berms Yellow-rumped warbler (34.17) 6 Fish crow (5.33) 3 

(BR) White ibis (4.03) 2 Boat-tailed grackle (4.11) 5 

Common moorhen (3.89) . 5 Common moorhen (3.78) 6 

Common yellowthroat (2.92) 5 Red-winged blackbird (3.00) 5 

_plots Common grackle (2.92) 2 Cattle egret (1.56) 1 

Blue-gray gnatcatcher (2.50) s Yellow-crowned night heron (1.33) 2 

. Gray catbird (2.36) 4 Northern cardinal (1.11) 4 
,,, Palm warbler (1.81) s Limpkin (1.00) 2 

Red-winged blackbird (1.39) 4 Green-backed heron (0.89) 3 

Tree swallow (1.11) 2 Tricolored heron (0.70) 3 

Anhinga (0.97) 4 Anhinga (0.67) 4 

Boat-tailed grackle (0.97) 4 Eastern kingbird (0.45) 1 

Ruby-crowned kinglet (0.69) 4 Carolina wren (0.45) 3 

Red-shouldered hawk (0.56) 3 Common grackle (0.45) 3 

Eastern phoebe (0.56) • 3 Yellow-rumped warbler (0.44) 2 

Blue jay (0.56) i Little blue heron (0.33) 2 

Northern cardinal (0.56) 3 Blue jay (0.33) 2 

Limpkin (0.42) 1 Yellow-throated warbler (0.30) 1. 

Red-bellied woodpecker (0.42) 1 White ibis (0.22) 2 

White-eyed vireo (0.42) 3 Red-shouldered hawk (0.22) 2 

Orange-crowned warbler (0.42) 2 Red-bellied woodpecker (0.22) 2 

Swamp swallow (0.42) 1 Barn Swallow (0.22) 1 

Great blue heron (0.28) · 1 Osprey (0.11) 1 

Great egret (0.28) 2 Gray Catbird (0.11) 1 
Carolina wren (0.28) 1 
Little blue heron (0.14) 1 

i,,,_.,. 
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5.0 Environmental CoJ).sequences _ 

Table 5:.1 (continued) 

Winter Spring/Summer 

No. Plots No. Plots 
Habitat Type Species (Relative Abundance) Found Species (Relative Abundance) Found 

Benns Tricolored h~ron (0.14) 1 
(BR) Osprey (0.14) 1 
( continued) 

plots 

Edges of Common moorhen (15.83) 4 Common moorhen (4.88) 6 
Rodman Yellow-rumped warbler (15.73) 6 Boat-tailed grackle (2.67) 7 
Reservoir Boat-tailed grackle (3.23) 3 Red-winged blackbird (2.35) 6 
(OE) Blue-gray gnatcatcher (2.29) 2 Fish crow (0.85) 7 

Ruby-crowned kinglet (1.04) 1 Wood duck (0.75) 2 
8 plots Gray catbird (1.04) 3 Tufted titmouse (0.50) 4 

Common yellowthroat (1.01) 4 White-eyed vireo (0.48) ·4 
Red-winged blackbird (0.&0) 3 Northern cardinal (0.44) 3 
Swamp sparrow (0.66) 2 Common yellowthroat (0.40) · 4 
American coot (0.63) 3 Chimney swift (0.38) 1 
White-eyed vireo (0.59) 4 Great blue heron (0.33) 2 
Snowy egret (0.52) 2 Limpkin (0.31) 2 
Blue-winged teal t0.52) I Great egret (0.27) 3 
Anhinga (0.42) 2 Red-eyed vireo (0.25) 2 
Little blue heron (0.31) 2 Tricolored heron (0.23) 4 
Ring-necked duck (0.31) 1 Green herori (0.21) 5 
Great blue heron (0.28) 3 Least bittern (0.19) I 
Pied-billed grebe (0.21) 1 Carolina Wren (0.19) 3 
Great egret (0.21) 3 Yellow-throated warbler (0.19) 1 
Bald eagle (0.21) 1 Anhinga (0.13) 2 
Limpkin (0.21) 2 Snow egret (0.13) 1 
Blue jay (0.21) • 2 Osprey (0.13) 1 
Tufted titmouse (0.21) 1 Pileated woodpecker (0.13) 1 
Pine warbler (0.21) 1 Great crested flycatcher (0.13) 2 
Northern cardinal (0.21) 2 Barn swallow (0.13) 1 
Rufous sided towhee (0.21) 1 Blue-gray gnatcatcher (0 .13) 1 
Osprey (0.17) 1 Northern parula (0.13) 2 
Tricolored heron (0.10) 1 Common grackle (0.13) 2 

Little blue heron (0.10) 2 
Mourning dove (0.08) 1 
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5.0 Environmental Consequences 

Table 5-1 (continued) 

Winter Spring/Summer 
' 

No. Plots No. Plots 
Habitat Type Species (Relative Abundance) Found Species (Relative Abundance) Found 

Shallow Common m::orhen (14.11) 5 Boat-tailed grackle (9.67) 8 
Marsh Tree swallow (13.01) 4 Common moorehead (6.21) 6 
(SM) ' Red-winged blackbird (2. 76) 6 Red-winged blackbird (5.69) 8 

Common yellowthroat (2.58) 3 Least bittern (2.37) 3 
6 plots· Boat-tailed grackle (1.08) 3 purple gallinule (0.65) 1 

winter Marsh wren (0.79) 3 Marsh wren (0.45) 3 
Swamp sparrow (0.36) 2 Swamp sparrow (0.30) 1 

8 plots 
spring/summer 

Floodplain Red-bellied woodpecker (2.06) 6 Red-eyed vireo (2.30) 7 
Swamp Yellow-rumped warbler (1.91) 3 Carolina wren (2.12) 7 
ofthe Northern panda (1.33) 3 Northern parula (1.41) 6 
Natural Yellow-bellied sapsucker (1.03) 4 Tufted titmouse (0.97) 3 
Ocklawaha Carolina wren (0.88) 3 Red-bellied woodpecker (0.88) 5 
·ruver Common grackle (0.88) 1 Acadian flycatcher (0.44) 3 
(OF) Tufted titmouse (0.59) 2 Downy woodpecker (0.35) 2 

Pine warbler (0.59) I Yellow-th • .iaied vireo (0.18) 2 
6 plots Red-shouldered hawk (0.44) 2 

winter Downy woodpecker (0.44) 4 
Eastern Phoebe (0.44) 2 

8 plots Solitary vireo (0.44) 1 
spring/summer Wild turkey (0.29) I 

Ruby-crowned kinglet (0.29) 2 
American goldfinch (0.29) 1 
Wood duck (0.21) 1 
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5.0 Environmental Co~nsequences 

Table 5-1 (continued) 

Winter Spring/Summer 

No. Plots No. Plots 
Habitat Type Species (Relative Abundance) Found Species (Relative Abundance) Found 

Edges Yellow-rumped warbler (2.40) 4 Northern parula {l.69) 8 
ofthe White ibis (0.83) 1 Prothonotary warbler (0.88) 5 
Natural Red-bellied woodpecker (0.63) 4 Red-eyed vireo (0.81) 6 
Ocklawaha Northern parula (0.52) 4 Acadian flycatcher (0.63) 4 
River Northern cardinal (0.42) 1 Tufted titmouse (0.63) 3 
(RO) Downy woodpecker (0.31) 1 Red-bellied woodpecker (0.50) 5 

American robin (0.31) 2 Carolina wren (0.50) 6 
6plots Great blue i1eron (0.21) 1 Northern cardinal (0.38) 5 

winter Red-shouldered hawk (0.21) 2 Great blue heron (0.19) 3 
Tufted titmouse (0.21) 1 Wood duck (0.19) 2 

8 plots Carolina wren (0.21) 1 Yellow-billed cuckoo (0.19) 3 
spring/summer Ruby-crowned kinglet (0.21) 2 Pileated woodpecker (0.13) 2 

Blue-gray gnatcatcher (0.21) I Yellow-throated vireo (0.13) 2 
Common grackle (0.21) 1 

Hydric not sampled in winter Northern parula (1.59) ·4 
Hammock Red-bellied woodpecker (1.24) 2 
(HH) Tufted titmou~e (1.24) 2 

Northern cardinal (1.06) 3 
4 plots Carolina wren (0.88) 2 

spring/summer Great crested flycatcher (0.35) 2 
Downy woodpecker (0.35) . 1 
Pileated woodpecker (0.35) 1 
Blue-gray gnatcatcher (0.35) 1 
Yellow-throated vireo (0.35) 1 
Hooded warbler (0.35) 1 
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5.0 Environmental Copsequences 
., 

Table 5-1 (continued) 

Winter · Spring/Summer 

No. Plots No. Plots 
Habitat Type Species (Relative Abundance) Found Species (Relative Abundance) Found 

Shrub not sampled m winter Red-winged blackbird (1.26) 4 
Swamp Common yellowthroat (0.93) 4 
(SS) Northern cardinal (0.89) 3 

Blue-gray gnatcatcher (0.86) 3 
S plots Northern parula (0.84) 2 

spring/summer Boat-tailed grackle (0. 78) I 
Carolina wren (0.74) 3 
White-eyed vireo (0.S2) 3 
Green heron (0.44) 1 
Great crested flycatcher (0.28) 2 
Red-eyed vireo (0.28) 2 

.. Gray catbird (0.2S) 2 
Common Moorhen (0.2S) 2 . Turkey vulture (0.14) 1 
Common grackle (0.14) 3 

'Differences in ranking by relative abundance are not necessarily significant 
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5.0 Environmental Consequences 

5.8.3 Full Restoration 

Same as for the partial restoration alternative discussed above. 

5.9 Amphibians and Reptiles 

5.9.1 Partial Retention 

At 14 feet NGVD, marsh and aquatic habitats will be converted to shrub-dominated during earlier stages of 
succession, then to tree-dominated floodplain swamp. There may be a small reduction in species such as 
aquatic salamanders, leopard and pig frogs, peninsular cooters, and American alligators. Eventually, 
floodplain species will increase in those areas where floodplain habitat is restored. The habitat-fragmenting 
effects of the reservoir will remain under this alternative. 

5.9.2 Partial Restoration (Proposed Action) 

In riverine swamps, such as the Ocklawaha, where flood events are shorter and flow rates stronger than in 
stillwater swamps, amphibians and reptiles are not common, and arboreal species outnumber ground
dwelling species (Ewel 1990). These conditions are expected to return following partial restoratio:p.. 
Nevertheless, a variety ofherpetofauna, such as alligators, amphiumas, and the less common glossy crayfish 
snake and striped crayfish snake, may be found. In general, tree-climbing snakes and burrowing sirens and 
amphiumas occur in the zones closer to the river; whereas, salamanders may be closer to the upland. 

Under this alternative, there will be reductions in population numbers of obligate reservoir species, i.e. 
species which require the reservoir as opposed to those who use it in addition to other habitat. There may be 
temporary feeding areas for species such as alligator, indigo snake, and water snake. Eventually, river 
species, such as red-bellied turtles, loggerhead musk turtles, and Florida soft-shelled turtle, are expected to 
increase. 

In addition to species using the reservoir, gopher tortoises occur in the sand pine scrub located in the west 
end borrow pit (refer back to Figure 3-1 for location). These animals will be relocated if it appears 
construction activities may impact them. 

5.9.3 Full Restoration 

The effects of full restoration will be very similar to those described for the partial restoration alternative. 

5.10 Mammals 

As with other animals, increased acreages of floodplain forest are expected to lead to commensurate 
increases in numbers of individuals of mammal species that use this habitat. The numbers and diversity of 
mammals associated with the reservoir may decline. However, species which can use the floodplain habitat 
or can move will be unaffected. 
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5.0 Environmental Consequences 

5.10.1 Partial Retention 

Less than 3,000 acres of floodplain forest will be restored under this alternative. As a result, some species 
associated with the forest, as opposed to the reservoir, may reappear. The aquatic mammals that utilize the 
aquatic habitat include the beaver, muskrat, and river otter. Although the partial retention alternative will 
provide more habitat for large mammals, it will not restore the direct north-south corridor to the Ocala 
National Forest, and the habitat will remain fragmented. 

5.10.2 Partial Restoration (Proposed Action) 

Restoration of approximately 7,200acres of floodplain forest will increase the habitat available for mammals 
in the Ocklawaha River basin. Because they are adjacent to seed-producing bottomland hardwoods and close 
to adjoining mesic forests, floodplain forests provide perhaps the greatest density and diversity of wildlife in 
Florida (Ewel 1986). Several mammals are most commonly found in swamps, such as the southeastern 
shrew and the cotton mouse. Some small mammals, such as the golden mouse, nest in trees to escape 
floodwaters. River otters and mink feed heavily on crayfish in river swamps. The beaver, which was trapped 
out of Florida by the middle of the twentieth century, has returned to north Florida, where it is most common 
in floodplains of small streams. Large, uncommon mammals such as the black bear are now concentrated in 
swamps because of the widespread destruction of upland habitat. 

Several mammal species are found in the Ocklawaha River basin and are expected to thrive under the 
restored floodplain forest conditions. This basin includes floodplain swamp and hydric hammock habitats. 
Floodplain swamps harbor a diverse array of animals, including both temporary and permanent residents. 
Typical mammals include the southeastern shrew, short-tailed shrew, beaver, wood rat, rice rat, cotton 
mouse, golden mouse, Florida black bear, raccoon, and bobcat. See section 5.12.2.3 for a discussion of 
threatened and endangered mammals. 

5.10.3 Full Restoration 

Same as for the partial restoration alternative discussed above. 

5.11 Forest Succession 

Forest succession under partial and full restoration conditions was predicted using the FORFLO model, a 
forest succession model developed by the US. Fish and Wildlife Service (USFWS). Model inputs using 
various tree densities and species in planting scenarios did not give significantly different results. All 
scenarios, with and without planting, resulted in floodplain forest species succession, when trees occurred. 
That is, in areas suitable for tree growth, the same tree species assemblage appeared, regardless of species 
planted. Differences in species composition were subtle and likely due to changes in elevation. Exotics were 
not a model component. Acres of habitat restored were not a part of the FORFLO modeling, but are instead 
presented in section 5 .13 Habitat. 

5.11.1 Partial Retention 
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5.0 Environmental Consequences 

Under the partial retention alternative (14 feet NGVD), 2,331 acres of floodplain forest will be restored. The 
remaining 7,270 acres will continue to be submerged with no seasonal water level fluctuations necessary for 
new trees. In this area, there will be no new trees unless flood-tolerant saplings are planted. 

5.11.2 Partial Restoration (Proposed Action) 

Under partial and full restoration conditions, characteristic floodplain forest species and densities are 
expected after 40 years. Under full restoration, 5,107 acres of floodplain will no longer be submerged. 
Another 2,264 acres will be in less than 2 feet of water and will be subject to seasonal exposure and 
subsequent seeding. The total area restored, including the historic river channel, is 9,601 acres. 

The results ofFORFLO modeling of the project area are presented in Figures 5-3 through 5-5. The series of 
figures represents the predicted acreages of uplands, floodplain swamp, stressed cypress and open water with 
no trees predicted at the time of restoration, 10 years later, and 50 years later. The modeling results indicate 
total recovery of the floodplain swamp, from 636 acres to over 7000 acres of trees after 50 years. 

These results are consistent with those presented by Davis (1990) in which those portions of the Ocklawaha 
River floodplain not subjected to inundation stress had greater sprout production, diameters, and species 
diversity when compared to those areas subjected to flooding. 

5.11.3 Full Restoration 

As in partial restoration. 

5.12 Threatened and Endangered Species 

Using a list of Federal- and State-listed endangered species, threatened species, species considered 
candidates for listing, and species of special concern that potentially occur within tire study area, a survey of 
plants and animals was made for the project area. This section discusses Federal- and State-listed species 
that have habitat requirements matching those of the project area. 

The U.S.F.W.S. has provided a Biological Opinion (Appendix F) in which potential impacts of the proposed 
restoration activities were addressed. A comparison of wildlife habitat impacts under each alternative is 
presented in this section. 

5.12.1 Partial Retention 

Potential impacts to plants, fish, reptiles, birds, and mammals under this alternative are presented in Table 5-
2. Under the partial retention alternative, some permanently flooded swamp forest will be drained and 
restored into a seasonally flooded forest. Some floodplain swamp will be created, benefiting species such as 
Bumelia lycioides. Several springs that existed between Eureka Dam and Kirkpatrick Dam may be restored 
with the same results listed under the full and partial restoration alternatives. However, fewer springs will be 
restored than under the restoration alternatives. Some suitable bear habitat will increase as marsh and 
aquatic habitats are converted into floodplain swamp and as permanently flooded swamp is converted into 
seasonally flooded swamp. 
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5.0 Environmental Consequences 

Under this alternative, some additional habitat for Eastern indigo snakes, Southern tessellated darters, 
bluenose shiners, and spotted turtles may be created. The presence of the reservoir and the backwater will 
prevent the connection of flowing streams such as Orange Creek with the Ocklawaha River. Thus, this 
alternative is not likely to greatly benefit species requiring flowing systems. 
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5.0 Environmental Consequences 

Table 5-2 

Effects Upon Listed Species Under the Partial Retention of 
The Rodman Reservoir Alternative 

Common Name 

Birds 
Bald Eagle 

Florida sandhill crane 
Least tern 
Limpkin 
Little blue heron 
Kirtland's warbler 
Snail kite 
Snowy egret 
Southeastern American 
kestrel 
Tricolored heron 
White ibis 

Wood stork 
Fish 
Bluenose shiner 
Southern tessellated darter 
Plants 
Buckthom 
Florida spiny pod 
Grass of pamassus 
Giant leather fem 
Garberia 
Cardinal flower 
Cinnamon fem 
Royal fem 
Needle palm 
Florida willow 
Florida pinkroot 
Variable-leaf Indian 
plantain 

Status 
State Federal 

T T 

T s 
T N 
SSC N 
SSC N 
E E 
E E 
SSC N 
T N 

SSC N 
SSC N 

E E 

LS N 
SSC N 

E N 
E N 
E N 
C N 
T N 
T N 
C N 
C N 
C N 
E N 
E N 
T N 

Anticipated Effects 

Some habitat suitable for foraging eagles will likely 
remain 
Some suitable nesting areas may be temporarily created 
May benefit migrating individuals* 
Likely population will decrease 
Much suitable foraging habitat may be retained 
Could benefit this species 
Unlikely to occur* 
Population increases due to expansion of floodplain forest 
Subspecies may be found in winter 

Breeding may increase due to greater nesting habitat 
Current populations could remain due to more cypress 
swamp 
May use area during drawdowns for foraging 

Suitable habitat may expand 
Suitable habitat may expand 

No change in existing population 
No change in existing population 
No effect 
No change in existing population 
No change in existing population 
No change in existing population 
No change in existing population 
No change in existing population 
No change in existing population 
No change in existing population 
No change in existing population 
No change in existing population 

5-27 



5.0 Environmental Consequences 

Table 5 - 2 (continued) 

Status 
Common Name State Federal Anticipated Effects 

Mammals 
Black bears T N Small increase in habitat, movement still possibly hindered 
Florida panther E E Not suitable habitat 
West Indian manatee E E Manatee movement remains hindered 
Reptiles 
American alligator SSC TS/A Probably a slight decline due to net loss of water 
Eastern indigo snake T T Species should benefit 
Suwannee cooter SSC N Unknown 

State= State Listing by the Florida Department of Agriculture and Consumer Services, Division of Plant 
Industry 
Federal= Federal Listing by the U.S. Fish and Wildlife Service; S = Forest Service Sensitive 
E = Endangered; T = Threatened; C2, Cl -Candidate Species; N = Not listed; SSC= Species of Special 
Concern; T(S/ A) = Threatened by similarity of appearance; * = Not listed as occurring in Putnam or 
Marion County by FNAI (1997) 
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5.0 Environmental Consequences 

This alternative will result in an increase in the amount of shallow water habitat, which will favor marsh 
development and may benefit round-tailed muskrats and some bird species including little blue herons, 
tricolored herons, snowy egrets, and white ibis. 

Other habitat, such as that for black bear, will remain fragmented. Impacts due to partial retention are the 
same as those described for the full retention alternative. Under this alternative, lacustrine habitat will be 
reduced and floodplain increased by approximately 2000 acres. 

5.12.2 Partial Restoration (Proposed Action) 

There will be impacts to habitat of threatened and endangered species under this alternative. Potential 
impacts to plants, fish, reptiles, birds, and mammals under this alternative are presented in Table 5-3. Rare 
and endangered birds and mammals are more likely to be found in cypress swamps and mixed hardwood 
swamps than in other kind of swamps. Of the 68 birds listed as rare and endangered in all of Florida, 12 are 
found in cypress and hardwood swamps. Large uncommon mammals such as the black bear are now 
concentrated in swamps because of widespread destruction of upland habitat. Protection measures as outlined 
in the USFWS Biological Opinion will be implemented during any construction. 

, . Conclusions outlined in the Biological Opinion (Appendix F) included a determination that "the eastern 
indigo snake, wood stork, and snail kite are not likely to be adversely affected" by the proposed restoration 
alternatives. In addition, it is the opinion of the U.S.F.W.S that the proposed project is not likely to 
jeopardize the continued existence of the manatee or the bald eagle. The FFNCC, in cooperation with the 
FGFWFC, USFWS, and the SJRWMD has assessed the terrestrial wildlife population(s) that would be 
displaced or eliminated by conversion of the Rodman Reservoir to a flowing river channel. 

5.12.2.1 Plants 

Listed plant species in the project area (Table 4-5) will increase in their distribution under the partial 
restoration alternative. Although marsh habitat will shift from the lake edges (full retention) to the inside 
bends in the channel where flows are attenuated, suitable marsh habitat will continue to be available under 
partial restoration. 

Twelve of the 37 state-listed threatened, endangered, candidate plant species, plant species of special 
concern, and rare plant species included for study based on their likelihood of occurrence in the study area 
were found in the project area (Appendix B). These include: giant leather fern, Garberia, needle palm, 
Cardinal flower, Florida spiny-pod, buckthom, cinnamon fem, royal fem, Florida pinkroot, Florida willow, 
grass ofparnassus, and variable-leaf Indian plantain. No federally threatened or endangered species were 
found in the project area (see Table 4-5). 

The only species expected to be affected by the restoration project is Garberia, which occurs in the sand pine 
scrub located in the west end borrow pit (refer back to Figure 3-1 ). It is proposed that any plants which 
would be damaged by construction activities be replaced by using stock from local nurseries to replant. 
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Common Name 

Birds 
Bald Eagle 
Florida sandhill crane 
Least tern 
Limpkin 

Little blue heron 

K.irtland's warbler 
Snail kite 
Snowy egret 

Southeastern American 
kestrel 
Tricolored heron 

White ibis 

Wood stork 
Fish 
Bluenose shiner 
Southern tessellated darter 
Plants 
Buckthom 
Florida spiny pod 
Grass of pamassus 
Giant leather fem 
Garberia 

Cardinal flower 
Cinnamon fem 
Royal fem 
Needle palm 
Florida willow 
Florida pinkroot 
Variable-leaf Indian 
plantain 

5.0 Environmental Consequences 

Table 5-3 

Effects of the Partial Restoration of 
the Ocklawaha River Upon Listed Species 

Status 
State Federal 

T T 
T s 
.T N 
SSC N 

SSC N 

E E 
E E 
SSC N 

T N 

SSC N 

SSC N 

E E 

LS N 
SSC N 

E N 
E N 
E N 
C N 
T N 

T N 
C N 
C N 
C N 
E N 
E N 
T N 

Anticipated Effects 

Nesting may be relocated in local or regional area 
Suitable habitat for several years due to remaining marsh 
May benefit migrating individuals 
Loss of current foraging habitat except for remaining 
herbaceous marsh which may support apple snails 
Loss of foraging habitat, although nesting/roosting will 
increase with increase in forested floodplain 
Infrequent use could continue 
Unlikely to occur 
Loss of foraging habitat, although nesting/roosting will 
increase with increase in forested floodplain 
Northern subspecies may be found in winter 

Loss of foraging habitat, although nesting/roosting will 
increase with increase in forested floodplain 
Loss of foraging habitat, although nesting/roosting will 
increase with increase in forested floodplain 
Restored floodplain will increase nesting/roosting habitat 

Will restore historic connection with Ocklawaha River 
Will restore historic connection with Ocklawaha River 

Increase in population as habitat restored 
Habitat along Deep Creek may increase 
No effect 
Increase in potential habitat 
Impacted by borrow pit/spoil disposal activities. Will be 
replanted or relocated 
Increase in species due to more river bank habitat 
Increase due to increase in wetlands 
Increase due to increase in wetlands 
Increase in habitat will increase species distribution 
Habitat (spring runs) for this species will increase 
Habitat available for colonization will increase 
Following restortion, habitat available for colonization 
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Common Name 

Mammals 
Black bears 
Florida panther 
West Indian manatee 

Reptiles 
American alligator 
Eastern indigo snake 
Suwannee cooter 

5.0 Environmental Consequences 

Table S - 3 ( continued) 

Status 
State Federal Anticipated Effects 

T N Not suitable habitat, movement is possibly hindered 
E E Not suitable habitat 
E E Reservoir provides suitable habitat, although movement 

through the lock system is dangerous 

SSC SIA Excellent habitat 
T T Will not benefit this species 
SSC N Unknown 

State= State Listing by the Florida Department of Agriculture and Consumer Services, Division of Plant 
Industry 
Federal= Federal Listing by the U. S. Fish and Wildlife Service; S = Forest Service Sensitive 
E = Endangered; T = Threaten.ed; C2, Cl - Candidate Species; N = Not listed; SSC= Species of Special 
Concern; T{S/A) = Threatened by similarity of appearance 
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5.0 Environmental Consequences 

1:.5.12.2.2 Birds 

The absence of the migrant Kirkland's warbler is not expected to be affected by this alternative. The loss of 
aquatic foraging and nesting habitats under the partial restoration alternative is likely to result in a 
commensurate decrease in the little blue heron, snowy egret, and tricolor heron presently using the reservoir. 
Unlike the other species, however, limpkins foraged along tree edges and white ibis frequently forage in the 
flooded forest. These two species may be unaffected under the partial restoration alternative. 

Impacts to bird species will be primarily related to net losses in marsh foraging habitat and four species of 
special concern, including three species of herons and the limpkin, may be impacted due to changes in 
habitat (Table 3-6). For colonial wading birds, including white ibis, snowy egret, tricolor heron, and little 
blue heron, there will be a net loss in marsh foraging habitat but the net increase in roosting and nesting 
habitat will benefit the species. Limpkins, little blue herons, snowy egrets, tricolor herons, and white ibis 
forage along the edges of the reservoir and among the dense vegetation around stressed cypress trees. 
Limpkins occur in floodplain swamps and marshes, alluvial and blackwater streams, and spring-run streams, 
while little blue herons, white ibis, and snowy egrets occur in various palustrine and estuarine habitats (FNAI 
1997). 

Conclusions outlined in the Biological Opinion (Appendix F) included a determination that "the wood stork 
and snail kite are not likely to be adversely affected" by the proposed restoration alternatives and that "the 
proposed project is not likely to jeopardize the continued existence of the ... bald eagle". In fact, the 
conversion to floodplain forest will provide greater roosting and nesting habitat for woodstorks. 

Although the shift to a forested floodplain will result in relocation of the bald eagle pair and kestrels, nearby 
Orange Lake and the St. Johns River are expected to continue to provide nesting and habitat for both these 
species and presently supports numerous pairs of eagles. The FFWCC and the U.S. Fish and Wildlife Service 
(USFWS) comments indicate the restoration will not impact the regional population of bald eagles. 

Both kestrels and bald eagles nest in dead trees and forage over open areas. Two kestrals have been sighted 
at the reservoir in winter (nonbreeding), although they are considered terrestrial and occur in sandhill, mesic 
flatwoods, and dry prairies (FNAI 1997). A single active bald eagle nest exists in the project vicinity. 
Available habitat for these species is not expected to change. FNAI ( 1997) reports no documented 
occurrences of snail kites or least terns in either Marion or Putnam Counties. 

5.12.2~3 Mammals 

Removal of Kirkpatrick Dam will open a manatee access corridor via the lower Ocklawaha River to the rest 
of the Ocklawaha system. The corridor was most likely used historically by these animals (Smith 1997). 
Habitat quality and accessibility will also likely improve. Dam removal will also eliminate a known source 
of manatee mortality and the only known source of mortality due to water control structures on the St. Johns 
River system. Manatees will have freer access to significant sources of warm water, such as the Silver River 
and better access to potential warm water refuge sites, including Blue Spring, long buried under the artificial 
flood waters of Rodman Reservoir. 

Restoration of the floodplain is expected to provide increased black bear habitat and possibly provide a more 
direct north-south corridor through the Ocala National Forest. The Ocklawaha River floodplain does not 
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5.0 Environmental Consequences 

provide suitable habitat for the Florida Panther and has not been identified as a potential re-introduction site 
byFFWCC. 

S.12.2.4 Reptiles and Amphibians 

Under the partial restoration alternative, the American alligator is expected to continue to thrive and habitat 
for the eastern Indigo snake will be restored as the reservoir is eliminated. Because the Suwannee cooter has 
been introduced from rivers flowing to the Gulf of Mexico, predictions regarding the effects of continued 
impoundment on the Suwannee Cooter would be premature without further study. No listed amphibians 
species were documented for the project area. 

5.12.2.S Fish 

Neither the bluenose shiner nor the southern tessellated darter have been collected from the main channel of 
the river since 1949. The darter has been collected regularly from Orange Creek (and some other creeks) 
since 1975. The shiner and darter are extremely rare or may have been extirpated from the river, although 
the southern tessellated darter still occurs in some of the river tributaries. Elimination of the reservoir would 
lead to re-establishment of tributary flows to the river from Orange and Deep Creek, increasing available 

... ,. stream habitat, and potentially re-populating the river. 

S.12.3 Full Restoration 

The potential impacts to endangered or threatened species are the same as those described for the partial 
restoration alternative. Due to the greater construction and earth-moving activities associated with the full 
restoration, impacts to wildlife under the full restoration alternative may occur to greater extent. 

5.13 Habitat 

Existing marsh and aquatic habitats characteristic of the partial and full retention alte~tives will be 
converted to shrub-dominated and then tree-dominated floodplain swamp throughout the Ocklawaha River 
basin under partial and full restoration alternatives. 

S.13.1 Partial Retention 

At 14 feet NGVD, there will be a net increase in marsh habitat, which will enhance marsh-dwelling species 
populations. The reservoir will decrease in size, and estimates by the SJRWMD ( 1994) predict 2,331 acres 
of floodplain forest will be restored. 

Lowering the pool depth to 14 ft NGVD is predicted to restore river hydrology and floodplain to 2,331 acres 
of floodplain forest above the Kirkpatrick Dam. Artificially created surface features will remain and 
seasonal fluctuations will be limited to the restored area. 

S.13.2 Partial Restoration (Proposed Action) 
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Reports regarding the area of floodplain forest originally impacted by the impoundment of the Ocklawaha 
River vary considerably in the available literature. Some of these differences may be accounted for by the 
fact that SJRWMD (1994) estimates ofrestored floodplain were based on changes from 1943 photography, 
while the changes in acreages calculated for this report are based on 1964 photography. In addition, river 
flows in the last 10 years are lower when compared with average flows for the last 60 years of record, 
meaning that changes in floodplain exposed may be based on a higher water level in the SJR WMD report. 
Finally, the acreages of uplands converted to wetlands following impoundment and the acreages of wetlands 
converted to uplands for restoration may have been treated differently. 

In order to determine the extent and nature of the original habitat impacts, as well as the area of potential for 
habit restoration associated with the reservoir drawdown, a GIS-based quantitative habitat analysis was 
performed. The objectives of this analysis were to: ( 1) quantify the acreage of historic acreage of floodplain 
forest within the reservoir impact area; (2) determine the type and extent of habitat impacts associated with 
the flooding of the reservoir; and (3) determine the area of floodplain restored following the reservoir 
drawdown, under current hydrologic conditions. 

The extent of the floodplain forest prior to the impoundment of the Ocklawaha River was delineated by 
photointerpreting and digitizing the floodplain forest line on 1964 SCS, 1 "=2000' scale, black and white 
aerial photography of the study are.a. This coverage was then overlayed by the reservoir impact area 
coverage ( e.g., the 20 foot contour line) and clipped. Then, historic floodplain forest coverage was overlain 
with the SJRWMD 1990 Florida Land Use Cover Code System (FLUCCS) land use coverage and acreage 
conversions were calculated for historic floodplain swamp and upland communities in the reservoir impact 
(refer back to Figure 4-7). These results indicate that the extent of the historic floodplain swamp within the 
reservoir impact area was approximately 8,506 acres; and that flooding of the Rodman Reservoir resulted in: 

1. The creation of 1,929 acres of new wetlands from historic uplands; 

2. The conversion of 6,251 acres of historic floodplain swamp to open water/herbaceous 
wetlands; and 

3 No change to 2,067 acres of historic floodplain swamp. 

The habitat conversions associated with the removal of the Kirkpatrick Dam were modeled for each of the 
drawdown phases and presented in Figure 3-2 previously. The Phase I drawdown will result in the greatest 
area of floodplain exposure (3,461 acres), followed by the Phase II (2,955 acres) and Phase III (761 acres) 
drawdowns. In addition, these results indicate that the complete drawdown of the Rodman Reservoir will 
result in: 

1. The exposure of 7,177 acres of previously inundated floodplain area; 
2. The reduction of the open water and river channel area to 340 acres; and 
3. No change to 168 acres of existing forested wetlands. 

Under partial and full restoration conditions, characteristic floodplain forest species and densities are 
expected after 40 years. Under partial restoration, the long-term changes in vegetation and habitat are the 
same as those for full restoration. Partial restoration differs from full restoration in that structural changes 
and earth moving required to restore the historic topography of the river and adjacent floodplain will be 
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5.0 Environmental Consequences 

limited. As a result, some of the surface features described for the partial and full retention alternatives will 
remain. Under partial and full restoration conditions, characteristic floodplain forest species and densities 
are expected after 40 years. 

These forests are similar to those upstream of Eureka Dam and are dominated by pumpkin ash, bald cypress, 
red maple, swamp tupelo, American elm and dahoon holly. Different habitat types are associated with 
differences in elevation, hydrology, and disturbance in the project area. 

Under this restoration alternative, the upper and lower Ocklawaha River systems will be re-connected with 
the St. Johns River system. In addition, floodplain swamp forest that is currently permanently flooded by the 
reservoir waters will revert back into a seasonally flooded hardwood swamp forest. 

The calculated Holdridge complexity index of the undisturbed Ocklawaha floodplain forest is 93 (Lugo and 
Brown 1984). This value is similar to those reported for still-water wetlands of Florida, but higher than the 
complexity indices of other flowing-water wetlands in Florida. Structurally, therefore, the undisturbed 
Ocklawaha River floodplain forest is more complex than most other freshwater forested wetlands in Florida, 
but less than tropical swamp forests. 

Restored w_~ter level fluctuations are likely to inhibit expansive growth of dense stands of exotics or 
potentially troublesome native plant species. Successional stages leading to restored floodplain forests are 
expected to be dominated by native species with some management actions necessary to control exotics or 
potentially troublesome natives, such as cattails and willows. There is concern over exotic and invasive plant 
species competing more successfully for resources than desirable native species under newly exposed 
floodplain conditions. 

The total area of floodplain forest restored under these conditions, including the historic river channel, is 
nearly 7,500 acres. Although it is unlikely that hydrilla and other exotic plants, ~uch as water lettuce and 
water hyacinth, will be eliminated, the natural succession of the hydric floodplain to a wetland community 
dominated by hardwood species will most likely result in shaded, tannin-stained river waters where native, 
submerged aquatic vegetation (SA V) species can compete with non-native plants (BAPM' 1994; Burks 
1996). 

Under both full and partial restoration conditions, characteristic floodplain forest species and densities will 
occur after 40 years. The existing seedbank includes 35 native species (Burks 1996), which will dominate 
the earliest successional stages in the newly exposed floodplain. The estimated extent of the seedbank is 
presented in Figure 5-6. 

Before floodplain tree species dominate the area, the floodplain will pass through various successional 
stages. First, herbaceous cover and marsh assemblages will dominate, followed by woody shrubs and fewer 
herbaceous species. Finally, once the canopy is developed, understory species and aquatic vegetation will be 
shaded and decline. Under full and partial restoration conditions, characteristic floodplain forest species and 
densities will occur after 40 years. 

The restored forest will be similar to the forests upstream of Eureka, which are dominated by pumpkin ash, 
bald cypress, red maple, swamp tupelo, American elm, and dahoon holly. Swamp dogwood, sabal palm, 
laurel oak, bay, and sweetbay also occur. The understory is dominated by false nettle (Boehmeria 
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cylindrica), spider lilly (Crinum americanum), panic grass (Panicum sp.), lizard's tail (Saururus cernuus), 
and poison ivy (Toxicodendron radicans). 
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5.0 Environmental Consequences 

5.13.3 Full Restoration 

Under full restoration, nearly 7,200 acres of floodplain forest will be restored. Hardwood trees over 14 feet 
high are expected after 10 years, and canopy will develop after approximately 30 to 40 years. It is estimated 
that over 300 acres of stressed cypress habitat within Rodman Reservoir will be restored to a hardwood 
swamp forest. 

Full restoration includes greater structural changes and earth moving to restore the historic topography of the 
river and adjacent floodplain. Full restoration could result in greater floodplain swamp restoration, with only 
the footprint of the structures remaining. 

5.14 

5.14.1 

Aquatic Plant Management 

Partial Retention 

Under this alternative, the reservoir will be maintained ·at 14 feet NGVD and will be reduced to 
approximately 7,000 acres. This alternative will create a smaller reservoir while restoring a small portion of 
the Ocklawaha River flood plain. Characteristics of the reservoir will include a large shallow littoral area 
and a smaller open water area. More intensive management will be required due to exposure of submerged 
tree hazards, and the only area safely accessible by aquatic plant management crews will be the small section 
of newly restored river and shallow littoral areas. Until there is sufficient canopy, aggressive colonizers, 
such as torpedograss, cattails, and willow, will dominate the area. Hydrilla and other submerged species 
typical of flowing water, such as tape grass (Vallisneria americana) and pondweed (Potamogeton 
illinoensis), are expected to occur over much of the shallow restored river channel. 

Drawdowns under this alternative can be used to manage floating plants and hydrilla. Between drawdowns, 
however, aquatic plant control will be more difficult due to the submerged tree hazards. Additionally, 
because the reservoir will be shallower, and light penetration will be greater, hydrilla will reestablish quickly 
and will require intense management. Discharge rates of over 1,600 cfs are predicted (Rao· et al. 1994), 
which precludes the use of fluridone to control hydrilla in most of the reservoir. 

Historical aquatic plant management costs are presented in Tables 5-4 and 5-5. With a drawdown every 3 
years, aquatic plant management costs for this alternative are estimated to range between $14,000 per year, 
when only floating plant control is necessary, and $190,000 per year, when hydrilla is treated (in protected 
areas of the reservoir where flow rates are lower and some control is possible). Without a drawdown every 3 
years, the estimated cost ranges from $50,000 to $190,000. 

5.14.2 Partial Restoration (Proposed Action) 

The projected cost for aquatic plant management under the partial restoration alternative ranges from 
$14,000 to $200,000 per year. Drawdowns will not be available for management; but open water areas will 
be smaller, and seasonal fluctuations in water level will promote the decomposition of plant biomass. 
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5.14.3 Full Restoration 

As in partial restoration, discussed above. 

5.15 Land Use and Property Ownership 

Present land use was described previously and presented in figures 4-8 and 4-9. 

5.15.1 Partial Retention 

Under the partial retention alternative, recreation locations will change due to the decrease in water level to 
14 feet NGVD. There will be a small increase in nonforested wetlands, which will eventually be replaced by 
flooplain forest as revegetation occurs. No other changes are expected, and land use will remain as described 
for the full retention alternative. Nearly all the lands in and adjacent to the preject area are in state or CARL 
ownership, although there are some small, privately owned parcels beneath the reservoir that have been 
identified for purchase by the state under this restoration alternative. 

Maintenance to existing recreational facilities will continue under this alternative. Partial retention does not 
preclude improvements in existing facilities or addition of recreational facilities should funds become 
available. 
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Fiscal Year 
Year 

1969-1970. 

1970-1971 

1971-1972 
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1973-1974 

1974-1975 

1975-1976 

1976-1977 

1977-1978 

1978-1979 

1979-1980 
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5.0 Environmental Conseguences 

Table 5-4 

Summary of Floating Aquatic Plant-Control on Rodman Reservoir 
from 1969 through October 1994 

Approximate 
Acres Treated Method of Control Cost Comments 

144 Herbicides $ 7,200 .. 
4,714 Herbicides by aircraft $235,700 

4,352 Herbicides by aircraft $217,600 

64 Herbicides & drawdown $ 3,200 Court ordered drawdown 

138 Herbicides $ 6,900 . 
358 Drawdown $ 17,900 Surcharge to 20.5 feet msl drawdown to 15.0 feet msl 

594 $ 29,700 

356 $ 17,800 . 
17 $ 850 

26 · $ 1,300 

0 Drawdown $ 0 Two experimental drawdowns to 14 feet msl 

12 Drawdown $ 600 Drawdown to 10 feet msl 

0 Drawdown $ 0 Drawdown to 13 feet msl 
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Table 5-4 ( continued) 

,; 

Fiscal Year Approximate 
Year Acres Treated Method of Control Cost 

1982-1983 0 $ 0 

1983-1984 0 $ 0 

1984-1985 0 $ 0 

1985-1986 0 Drawdown $ 0 

1986-1987 0 $ . 0 

1987-1988 71 Herbicides $10,650 

1988-1989 40 Herbicides & drawdown $ 6,000 . 
1989-1990 184 Herbicides $27,450 

1990-1991 . 225 Herbicides $33,750 

l 991-1992 176 Herbicides & drawdown $26,400 

1992-1993 33 Herbicides $ 4,950 

1993-1994 14 Herbicides $ 2,100 

Total Floatin1t J>lant Mana1ternent Costs 1969-1994 $650,050 

5.0 Environmental Conseguences 

I 

Comments· 
~ 

' 

Large fish kill in Aug-Sept drawdown to 10 feet mst 

Large fish kill in Aug-Sept drawdown to 13 feet msl 

Drawdown to 13 feet rnsl 

Sow-ce: U.S. Army Corps of Engineers, Jacksonville District, Jacksonville (1969-1993) and Florida Department of Environmental Protection (1993-1994). 
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5.0 Environmental Conseguences 

Table S-S 

Summary of Hydrilla Control on Rodman Reservoir from 
1969 through October 1994 

Approximate,Cost 
Acres Treated Method of Control Comments 

0 

0 " 
0 . 
0 Court ordered drawdown to 13 feet msl 8fl2-3fl3 

0 

0 Surcharge to 20.S feet msl Drawdown to 1S.0 feet msl . 
0 

0 

0 

6 

0 Drawdown $ 0 Two experimental· draw- downs to 14 feet msl 

0 Drawdown $ 0 Drawdown to IO feet msl 

2 Drawdown $ 0 Drawdown to 13 feet msl 

6 Experimental NIA 

0 

0 
n n . t n I nrn,. fi.,h l-ill in An~-C!--• • tn In ,-__ , --• I - . 
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S.O Environmental Conseguences 

Table 5-5 

FisJat Year Approximate Cost 
Year Acres Treated Method of Control Comments - • 

1986-1987 6 Herbicides $ 1,200 

1987-1988 0 

1988-1989 222 Herbicides & $87,600 Large fish kill in Aug-Sept drawdown to 13 feet msl 

1989-1990 0 .. 
1990-1991 63 Herbicides $36,400 

1991-1992 0 Drawdown $ 0 • Drawdown to 13 feet msl 

1992-1993 0 
~ 

1993-1994 3 Herbicides $ 1,800 
U1 Total Hvdrilla Management Costs 1969-1994 $127;000 

~ Source: U.S. Anny Corps of Engineers, Jackso,nville District, Jacksonville (1969-1993) and Florida Department of Environmental Protection (1993-1994). 
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5.0 Environmental Consequences 

5.15.2 Partial Restoration (Proposed Action) 

Under the partial restoration alternative, more land will be exposed as the historic river channel is restored. 
Nearly all the lands in and- adjacent to the project area are in public ownership, although there are some 
small, privately owned parcels beneath the reservoir that have been identified for purchase by the State under 
this restoration alternative. Adjacent land use is not expected to change under this alternative. 
Approximately 600 acres of submerged National Forest land will be restored and available for public use. 

Under this alternative, there may be minor changes in land use classification. The changes will include 
primarily berms and lock structure removals. They will not be as extensive as the changes under the full 
restoration alternative due to the limited structural changes under this alternative. Changes in other land uses 
( e.g. recreation) are described under the full restoration alternative. 

5.15.3 Full Restoration 

Residential land use will not change significantly. Under the full restoration alternative, topography will be 
restored to historic conditions. As a result, there will be significant changes in land use due to the 
transformation from open water and artificially created structures to historic natural floodplain features. 
Recreation facilities will be altered or moved to accommodate the change in water levels and to provide 
access to the water. Land use associated with canals and locks will eventually change to the adjacent, 
naturally-occurring land uses, such as forested and nonforested wetlands, resulting in increases in wetland 
forest and decreases in land uses associated with canals, lock structures, and extractive uses. 

5.16 Cultural Resources 

. Fifteen sites have been identified as potentially significant in regards to cultural resources in the project area. 
In accordance with 36 CFR, 800 (Protection of Historic Properties), the Florida Department of State 

Division of Historical Resources has provided comments concerning the possible impact to historic 
properties in the project area (Appendix C). Re-confirmation of the location of a previously identified Indian 
mound has been requested. 

5.16.1 Partial Retention 

Impacts associated with the partial retention alternative are the same as those described for full retention. 

5.16.2 Partial Restoration (Proposed Action) 

Comments from the Division of Historical Resources indicate that the partial restoration alternative is not 
expected to significantly impact any cultural resources in the project area. The FDEP will continue to 
coordinate with the Florida Department of State Division of Historical Resources during restoration 
activities. 

5.16.3 Full Restoration 
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5.0 Environmental Consequences 

Impacts associated with the full restoration alternative are the same as those described for partial restoration. 

5.17 Aesthetic Resources 

Aesthetic resources describe the physical characteristics of a landscape that determine its scenic quality in 
relevant value to the viewing public. 

5.17 .1 Partial Retention 

Impacts under this alternative are similar to those described for full retention. The variation in landscape, 
associated with the reservoir, will remain as it presently exists except for an increase in marsh vegetation and 
aquatic plants. Over time, the portion of the Ocklawaha River no longer inundated will be partially restored 
to a floodplain. The river section will gradually succumb to a landscape with intermediate diversity. As 
succession takes place, incremental differences in landscape form, color, and texture will result. 

5.17.2 Partial Restoration (Proposed Action) 

From a coarse-grained landscape level, the overall variation in the project area will decrease. Over time, the 
project area will succeed to floodplain forest with a river channel flowing through it. The reservoir fill:d 
associated marsh and vegetation will be reduced substantially. At a finer-grained level, however, the 
complexity and diversity of a mature and self-maintaining floodplain forest will result in increased diversity 
of habitat characterized by the small changes in elevation and hydrology of the restored conditions. 

Under the partial restoration alternative, the reservoir and associated marsh will be replaced by a riverine 
system. The shift in aesthetics will be to a meandering river channel with overhanging trees and lake 
attractions will be replaced to riverine boating and fishing, camping, and hiking. 

5.17.3 Full Restoration 

Same as for partial restoration alternative, discussed above. 

5.18 Noise 

5.18.1 Partial Retention 

This alternative will have the same noise impacts as the existing study area. Limited structural changes will 
increase the noise level during any restoration activities. 

5.18.2 Partial Restoration (Proposed Action) 

The restoration-associated noise will subside after the construction phase. Noise associated with recreation, 
as described in Section 4, will be eliminated. 

Noise impacts under this alternative will be generated by construction equipment, such as bulldozers, 
graders, front-end loaders, and large trucks, during restoration construction. This equipment will be 
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5.0 Environmental Consequences 

maintained ( e.g. mufflers and engine insulation) to minimize noise emissions. This type of equipment 
usually creates sound levels in the 70 to 90 decibel range at a distance of 50 feet. Such levels are generally 
audible within 1 mile. Due to the rural nature of the area, this noise will have a negligible impact on local 
residents. 

5.18.3 Full Restoration 

Same as for partial restoration alternative. 

5.19 Air Quality 

5.19.1 Partial Retention 

Same as for full retention. 

5.19.2 Partial Restoration (Proposed Action) 

The implementation of this alternative is not expected to not cause or contribute to a violation of any of the 
National Ambient Air Quality Standards, nor is it expected to result in any incremental loss or significapt 
deterioration of existing air quality. The hydrocarbons and other emission pollutants are expected to be 
normal for construction activity of this type and will not generally be detectable by the time any reaches the 
nearest dwelling. 

5.19.3 Full Restoration 

Same as for full restoration alternative 

5.20 Hazardous and Toxic Wastes 

5.20.1 Partial Retention 

Same as for the full retention alternative. See discussion in Section 4. 

5.20.2 Partial Restoration (Proposed Action) 

Data sources examined to date do not indicate the presence of hazardous and toxic wastes. From Volume 7 
of the SJRWMD study (SJRWMD 1994), the risk to aquatic organisms is considered minimal based on a 
comparison of the metals concentrations in the sediments of Rodman Reservoir with the concentrations in 
another regional lake. 

The procedures that will be implemented to minimize turbidity will also reduce metals levels in the water 
column (Appendix A). During a phased drawdown, vegetation will become established across the reservoir 
basin, preventing resuspension of the metals. In addition, the decreased water surface will reduce the effects 
of the wind in sediment resuspension and minimize the possibility of water quality violations. In the event 

5 -46 
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that monitoring indicates violations of turbidity standard, discharges will be sampled to check for 
concentration of lead and silver in the water column. 

5.20.3 Full Restoration 

Same as for the partial restoration alternative. 

5.21 Recreation 

5.21.1 Partial Retention 

With the reservoir level at 14 feet NGVD, the boat ramp located at the Rodman Recreation Area will be 
affected. There will be no boat access, and the recreational facilities will be approximately 3/4 mile from the 
waterline. 

The boat ramp at the Kenwood Recreational Area may not be functional at 14 feet NGVD. The camping 
facilities will be approximately 1/4 mile from the water. There is, however, a boat ramp constructed by the 
USACOE for use during drawdowns. Although currently flooded, at 14 feet NGVD the ramp will provide 
access to the reservoir and the upper portion of the Ocklawaha River. 

The existing boat ramp at Orange Springs West will be 1/4 mile from the river under partial retention 
conditions. There is an existing road bed, which is submerged and leads to Old Ferry Landing, that will 
require extensive maintenance before it can provide access to the reservoir. 

5.21.2 Partial Restoration (Proposed Action) 

Partial restoration conditions will restore the historic river channel by eliminating the reservoir. As a result, 
boat ramps constructed for reservoir access following dam construction will no longer provide access to the 
reservoir and the recreational facilities that accompany these boat ramps will be a considerable distance from 
the river. 

Under the partial restoration alternative, new recreation facilities may need to be constructed to provide 
access. Decisions on developments on improvements will be made after restoration and are not a part of this 
proposal. The Florida National Scenic Trail will have to be rerouted or a bridge constructed to provide a 
crossing of the Ocklawaha River. 

5.21.3 Full Restoration 

· Recreational impacts under this alternative are the same as those described for the partial restoration 
alternative. 

5.22 Socio-economic Impact to Regional Economy 
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5.0 Environmental Consequences 

This socio-economic analysis addresses economic activity in Putnam and Marion Counties and the 
surrounding region in which the Rodman Reservoir and Oc],dawaha River are located. Based on results of a 
socio-economic study (FDEP 1995), and supporting documentation from Bell (1992) and the Putnam 
County Chamber of Commerce (1992). None of the alternatives examined are expected to significantly 
impact the economic activity of Putnam and Marion Counties. 
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5.0 Environmental Consequences 

5.22.1 Partial Retention 

Under this alternative, attendance is estimated to be 53 .53 percent less than under the full retention. Impacts 
to the local and regional economy underthe partial retention alternative are expected to be greater than those 
described for the full retention alternative. Perhaps because it would be less attractive for recreation to both 
river and lake users, the partial retention alternative would produce the fewest recreational 
benefits.$1,775,142.00/145,868 days. 

5.22.2 Partial Restoration 

A minimum of 55.68 percent of all existing gross expenditure and earnings estimates can be expected to 
remain under the partial restoration alternative. Additionally, much of the lost recreational activity will be 
dispersed throughout other lakes and rivers within the region such as Lake George, Cresecent Lake, St. Johns 
River, Lake Kerr, Orange Lake, Lake Lochloosa, and the Interlachen change of Lakes. 

Under the partial restoration alternative, an estimated 145,868 recreation days is predicted, amounting to a 
total user recreational value of $2,081,983. Under partial restoration, the surface features will not be 
completely restored and the dam will not be completely removed. This may account for the smaller number 
of users under partial restoration when compared with full restoration. It is important to remember ~t 
restoration of the river does not preclude all current recreational activities, and therefore expenditures, in the 
Rodman area of the Ocklawaha River. Some activities, such as camping and fishing, would continue 
although the FDEP survey indicates fewer visitor days under the restoration alternative. Since fishing could 
continue at the partially restored river, there would be a continued demand for the services provided by 
guides, although, as noted above, the projected number of visitor days to the restored river suggest that 
demand would be reduced. Nearby lakes continue to provide lake fishing opportunities for bass anglers. 

5.22.3 Full Restoration 

Impacts to the local and regional economy under the full restoration alternative are expected to be the same 
as those described for the partial restoration retention alternative. The estimated total value of the river under 
full restoration, based on 171,075 user days, is $2.1 million. 

5.23 Navigation. 

The report Navigation Alternatives for the Restoration of the Ocklawaha River (PBS&J 1997) provides an 
analysis of alternatives designed to deal with the problem of continuing navigation across the Kirkpatrick 
Dam during construction and restoration activities. The results of the analysis are presented for the 
appropriate alternatives. 

5.23.1 Partial Retention 

Because the Buckman lock remains functional at 14 ft NGVD, navigation through the lock is not impacted 
under this alternative. 
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5.23.2 Partial Restoration (Proposed Action) 

Partial restoration requires that a navigation system be implemented to maintain river traffic while the 
reservoir is being lowered to historic water levels. 

The navigational limits of the Rodman Reservoir and canal are 4.5 feet of water. The deepest draft vessel 
observed using the reservoir is 1.5 feet deep, while the largest vessel that can safely navigate up the restored 
river channel would be 20 feet in length and have a draft of 1.5 feet. The navigation system is designed to 
accomodate a vessel up to 20 feet in length. A portage system would be implemented at 9 .2 ft MSL. 

The costs of various portage systems ranged from $294,000.00 for a crane to lift a vessel over the lock to 
$83,000.00 for a trailer and ramp system. The other two alternatives were a forklift and travel lift. Rankings 
from best (1) to worst (4) were assigned to each of the four alternatives based on required operator skill, 
liability, portage time, and cost. The lowest rank, and therefore the first choice, was the trailer and ramp. 

5.23.3 Full Restoration 

As under full restoration, the river stage will be reduced below 9 .2 feet MSL during construction and 
restoration activities, and a portage system will be required. 

5.24 Flood Hazards 

Peak discharges for 25- and 100-year return periods at Kirkpatrick Dam were estimated to be about 9 and 21 
percent greater when compared to corresponding estimates for Riverside Landing in the natural river 
channel. During storm events, discharges at Kirkpatrick Dam have been higher when compared with 
discharges without the dam. Because the reservoir has been maintained at different water levels during 
different periods, no conclusions can be drawn regarding variation of water levels in the reservoir. 

5.24.1 Partial Retention 

Impacts due to flooding under this alternative are the same as those described for the full retention 
alternative. 

5.24.2 Partial Restoration (Proposed Action) 

Under partial restoration, potential flood hazards will be decreased due to the estimated 9 to 21 percent 
decrease in peak discharges for 25- and 100-year floods. Based on Federal Emergency Management Agency 
(FEMA) maps, a single residence may have to be relocated due to potential flooding (Figure 5-8). 

5.24.3 Full Restoration 

Impacts due to flooding under this alternative are the same as those described for the partial restoration 
alternative. 
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5.0 Environmental Consequences 

5.25 Water Supply and Conservation 

5.25.1 Partial Retention 

Impacts to water supply and conservation under this alternative are the same as those described for the full 
retention alternative. 

5.25.2 Partial Restoration (Proposed Action) 

Downstream discharges will be restored under this alternative, and model results indicate that potential 
impacts of reservoir drawdowns on the Floridan aquifer will be minimal. However, modeling and time 
series analysis have demonstrated potential effects on water table elevations in the surficial aquifer. Six of 
the 79 wells identified in the project connect with the surficial aquifer, and the status of 24 wells is 
unknown. The estimated cost of replacing these surficial wells is less than the cost to obtain more accurate 
impact predictions through three-dimensional modeling. Therefore, the wells will be replaced. 

5.25.3 Full Restoration 

Impacts to the water supply and conservation under this alternative are the same as those described for the · 
partial restoration alternative. 

5.26 Energy Needs 

5.26.1 Partial Retention 

Impacts to energy needs under this alternative are the same as those described for the full retention 
alternative. 

5.26.2 Partial Restoration (Proposed Action) 

Energy needs under this alternative will decrease as a result of closing the Buckman Lock and no longer 
incurring utility costs. The utility costs for operation of the Buckman lock were $3,195.43 and $2,063.50, 
respectively, for fiscal years 94-95 and 95-96; these costs will no longer be incurred by the State of 
Florida. 

5.26.3 Full Restoration 

Impacts to energy use under this alternative are the same as those described for the partial restoration 
alternative. 

5.27 Safety 
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5.0 Environmental Consequences 

5.27.1 Partial Retention 
Impacts to safety under this alternative are the same as those described for the full retention (no action) 
alternative 

5.27.2 Partial Restoration (Proposed Action) 

Under the partial restoration alternative, safety hazards due to the floating and submerged logs in the 
reservoir will decrease tremendously. Submerged logs will be exposed and any remaining in the channel 
may require removal. Since there are no live trees in the reservoir, dead trees will fall in the newly 
exposed areas until the floodplain expands into these restored areas. 

In addition, the dam will be removed down to the spillway and lock abandoned. The proposed recreation 
facilities associated with the removal of the dam will provide safe access to the river at that point. 
Physical barriers will be constructed in order to safely abandon the lock. 

During restoration activities, normal construction safety precautions will be taken. 

5.27.3 Full Restoration 

Impacts to safety are fewer under this alternative when compared with partial restoration alternative as a 
result of the removal of all structures (including the lock and spillway). 

5.28 Food and Fiber Production 

This public interest factor is not affected by this project. 

5.29 Mineral Needs 

This public interest factor is not affected by this project. 

5.30 Needs and Welfare of the People 

Under continued full retention, potential impacts to the needs and welfare of the people are not expected to 
change. Socioeconomic, recreation, safety, and resource needs are specifically addressed in their 
respective sections. Health-related concerns, such as impacts from hazardous waste or contaminated 
water, are not issues in the project area and are not addressed in this document. 

5.31 Secondary and Cumulative Effects 

Cumulative impacts are those impacts likely to result from the proposed action (partial restoration) or 
alternatives in combination with other past, present, and reasonably foreseeable future actions. 

5.31.1 Partial Retention 
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5.0 Environmental Consequences 

The secondary and cumulative effects under this alternative are the same as those described for the full 
retention alternative. 

5.31.2 Partial Restoration (Proposed Action) 

Based on the analysis conducted for the EIS, the project is expected to correct past and present negative 
impacts associated with the reservoir. Construction activitjes associated with the proposed restoration are 
expected to have minor negative impacts to existing vegetation, wildife, land use, cultural resources, 
aesthetic resources, noise, air quality, and recreation resources within the project area. Restoration of the 
floodplain would result in significant long-term positive impacts to the Ocklawaha River basin by 
restoring hydroperiod and historic floodplain forest and habitat. 

Considering impacts due to the proposed action, geographic boundaries of the impact, impacts resulting 
from past actions, and potential impacts of reasonably foreseeable future actions, construction associated 
with the partial restoration alternative is expected to have minor negative impacts, confined primarily to 
the immediate area of project features and facilities. General negative and positive impacts resulting from 
the partial restoration are outlined in Table 5-6. 

5.31.3 Full Restoration 

The secondary and cumulative effects under this alternative are the same as those described for the partial 
restoration alternative. 

5.32 Relationship Between Local Short-Term Uses of Man's Environment 
and the Maintenance andEnhancement of Long-Term Productivity 

5.32.1 Partial Retention 

Impacts under the partial retention alternative are expected to be the same as those described for the no 
action/ full retention alternative. 

5.32.2 Partial Restoration (Proposec;t Action) 

The negative impacts associated with implementing the proposed action will not be significant. No 
important irreversible commitment of resources will occur. The short-term uses of resources (i.e. impacts) 
will not compromise the long-term environmental productivity of the project area, and in fact, will ensure 
and enhance the long term productivity of the system. The Rodman Reservoir restoration project is the 
integral component of the restoration of the Ocklawaha River; 

5.32.3 Full Restoration 

The impacts of the short term use of the Ocklawaha River basin, that is restoration activities which may 
result in temporary negative impacts to. the system, will result in the eventual maintenance and enhance of 
the long-term productivity of the system 
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5.0 Environmental Consequences 

Table 5-6a 

Summary of Impacts to Wildlife 

Positive Negative 

Restoring wetland habitat, function and 
diversity 

Gain in habitat for migratory fish Loss of habitat for reservoir-dependent fish 

Restoration of historic connection of Deep Decrease in numbers of fish due to smaller area 
Creek and Orange Creek with river channel of open water 

Increase in fish characteristic of flowing water 
I , 

Increase in herpetofauna habitat, especially for Decrease in alligator numbers due to decrease 
eastern indigo snake in open water and marsh 

Increase in habitat for tree dwelling birds and Loss of open water and marsh habitat for 
neotropical migrants aquatic birds 

Increase in roosting and nesting habitat for Net loss of foraging habitat for wading birds 
colonial wading birds and woodstorks 

No impacts to regional eagle populations Relocation of existing eagle nest 

Decrease in potential manatee deaths and/or Possible increase in manatee/boat collisions due 
injuries due to Buckman Lock to decrease in channel width 

Restoring manatee habitat conducive to historic 
migratory patterns 

Restoration of North-South terrestrial wildlife 
corridor through Ocala National Forest 

Decrease in invasive and exotic plants 

plain forest available for listed plant species 
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5.0 Environmental Consequences 

Table 5-6b 
Summary of Impacts to Land Use and Recreational Facilities 

Positive . Negative 

Opportunity for other camping facilities Net loss of waterfront campsites 

Opportunity for public acce~s to river Loss of private access to reservoir 

More diverse recreational opportunities Net loss of public boat ramp facilities 

Increase in area for upland hunting Decrease in area for waterfowl hunting 

Create opportunity to improve.hiking Require re-routing of the Florida National 
experience on the Florida National Scenic Trail Scenic Trail 

Table 5-6c 

Summary of Impacts to Water Quality 

I Positive I Negative I 
Improved by restoration of natural flood plain Possible temporary, short term pulse in nutrients 

downstream following breach of dam 

Restoration of naturally occurring spring heads 
and habitats 

Water quality of surficial aquifer will increase as 
a result of floodplain reestablishment 

Table 5-6d 
Summary of Impacts to Water Quantity 

Positive Negative 

Restore natural flow patterns to the Ocklawaha Loss of water storage capacity 

Reduce loss of water resource due to evaporation Potential loss of shallow wells . 
Reduce loss of water resource due to infiltration 
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5.0 Environmental Consequences 

Table 5-6e 

Summary of Impacts to Historic Resources 

I Positive I Negative I 
Accessibility to sites for archaeological and Accessibility to sites by looters 
historical research 

Table 5-6f 

Summary of Impacts to Navigation 

Positive Negative 

Unimpeded navigation in the river channel Reduces navigability by those vessels that can 
traverse the barge canal and cannot traverse the 
river 

Reduce navigation in the reservoir 

Table 5-6g 

Summary of Impacts to Aesthetics 

Positive Negative 

Improve the color, texture and form by replacing At post drawdown, a temporary loss of aesthetics 
an artificial reservoir system with a natural and will occur due to construction and a lag before 
diverse riverine system vegetion recovers 
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5.0 Environmental Consequences 

Table 5-6h 

Summary of Impacts to Economics 

Positive Negative 

Elimination of the costs associated with the .039% revenue loss for Marion County and 
maintenance and operation of Kirkpatrick Dam .096% revenue loss for Putnam County 
anci Buckman Lock 

Potential revenue from timber production 

Potential opportunity for vendors 

5.33 Irreversible and Irretrievable Commitment of Resources 

The term "irreversible commitment of resources" describes the loss of future options, while "irretrievable . 
commitment of resources" refers to the loss of production, harvest, or use of natural resources. There 
would be no irreversible commitment of resources; however, it would be difficult and highly unlikely to 
rebuild the dam and replace the reservoir once either restoration alternative was implemented. 
Irretrievable commitment of resources would include the energy and materials used in restoration 
activities and the loss of the reservoir ecosystem and associated fish and wildlife habitate and recreational 
opportunities. 

5.34 Compliance With Environmental Requirements 

5.34.1 National Environmental Policy Act (NEPA) of 1969, as Amended 

Environmental information on the project was gathered by the SJRWMD in a series of legislatively
ordered studies. This information was compiled by FDEP, and a Draft EIS was prepared. An 
interdisciplinary approach was used; alternatives were studied, developed, and described; and ecological 
and biological information was developed and utilized. The results are presented in this document, which 
is being circulated prior to finalization in compliance with NEPA. 

5.34.2 Endangered Species Act of 1973, as Amended 

Formal consultation was initiated on July 17, 1996. Upon formal reply or concurrence by the USFWS, the 
project will be fully coordinated under the Endangered Species Act and will be in full compliance with the 
Act. 

5.34.3 Clean Air Act of 1972, as Amended 
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I_ 5.0 Environmental Consequences 

Coordination on August 14, 1996 between the FDEP, Air Quality Division, and the Northeast SJRWMD 
Office determined that the proposed project is in partial compliance with the Clean Air Act. No permits 
will be required for this project. Full compliance will be achieved with receipt of comments on the EIS 
from the U.S. Environmental Protection Agency (USEPA). 

5.34.4 Clean Water Act of 1972, as Amended 

The project is in partial compliance. Full compliance will be achieved with the issuance of a Section 401 
permit from the State of Florida and a Section 9, 10 and 404 permit from the USACOE. A Section 
404(b )( 1) evaluation is included in this report as Appendix G. · 

5.34.5 Coastal Zone Management Act of 1972, as Amended 

This project is in partial compliance at this time. Full compliance will be achieved with receipt of 
comments from the State Clearinghouse. A federal consistency detennination in accordance with 15 CFR 
930 Subpart C is included in this report as Appendix H. 

5.34.6 Fish and Wildlife Coordination Act of 1958, as Amended 

This Act is not applicable to this project because it is being planned and constructed by the State of 
Florida. The USACOE's role in the project is permitting only. 

5.34.7 Land and Water Conservation Fund Act of 1965, as Amended 

This Act is not applicable as this is a State project that is not Federally funded. 

5.34.8 Marine Protection, Research, and S~mctuaries Act of 1972, as Am.ended 

This act is not applicable. Ocean disposal of dredged material is not proposed. 

5.34.9 Estuary Protection Act of 1968 

This Act is not applicable since no estuaries will be affected by this project. 

5.34.10 Federal Water Project Recreation Act of 1965, as Amended 

This project is not applicable. This is a State project and is not Federally funded. 

5.34.11 National Historic Preservation Act of 1966, as Am.ended 

The study is in partial compliance at this stage. Full compliance will be achieved when cultural resource 
investigations are completed, and results are coordinated with the SHPO and the Advisory Council on 
Historic Preservation. 
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5.0 Environmental Consequences 

5.34.12 Archeological and Historic Preservation Act of 1974, as Amended 

The study is in full compliance at this stage. Cultural resource investigations have and will preserve 
historic and archeological data that would otherwise be lost as a result of this project. 

5.34.13 Coastal Barrier Resources Act (CBRA) 

This Act is not applicable. The project area is not a designated CBRA unit. 

5.34.14 Rivers and Harbors Appropriation Act of 1899 

The project is in partial compliance at this time. A permit application has been submitted to the USACOE, 
and it is being reviewed in conjunction with this EIS. The proposed project will be in full compliance 
when review is completed, and a permit is issued. 

5.34.15 Wild and Scenic River Act of 1968, as Amended 

The project is in full compliance. No rivers designated under the Act are in the project area. 

5.34.16 E.O.11988, Floodplain Management 

The project is in full compliance. The considered alternatives support avoidance of development in the 
floodplain, continue to reduce hazards and risks associated with floods and to minimize the impact of 
floods on human safety, health and welfare, and restore and preserve the natural and beneficial values of 
the floodplain. 

5.34.17 E.O.11990, Protection of Wetlands 

The project is in full compliance. The nature of the project involves working in wetlands, and there is no 
practical alternative to working in wetlands. Losses and degradation to the beneficial values of wetlands 
are minimized, and such values are preserved and enhanced. The public has been involved in early 
planning. 

5.34.18 National Forest Management Act of 1976 (NFMA) 

National Forest M~agement Act of 1976 amends the Forest Rangeland Renewable Resource 
Planning Act of 1974 and sets forth the requirements ofLand and Resource Management Plans for 
the National Forest System. The proposed action is consistent with the NFMA and the Revised 
Land and Resource Management Plan for the National Forests in Florida. 
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6.0 List of Preparers 

6.0 List of Preparers 

The people who were primarily respo~ible for the preparation of this Environmental Impact Statement are 
listed below: 

1. Guy Anglin - USDA Forest Service/ Botanist 

2. George Baragona - FDEP / P.E. Hydrologist 

3. Bud Cates - FDEP / Reclamation 

4. Tana Duden - FDEP / Planner (Permits) 

5. Deborah Fiesler - FDEP / Environmental Specialist 

6. Tom Franklin - FDEP / Environmental Specialist 

7. Stanley Inabinet - FDEP / Engineer 

8. Adele Mills - FDEP / Environmental Specialist 

9. Amy Perry-FDEP I Administrative Assistant 

10. Heather Stipanovich- FDEP / Planner (Permits) 

11. Robin Trindell, Ph. D. - FDEP / Environmental Specialist 

12. Douglas Woodward - FDEP / Land Surveyor 

13. Phil Worley- FDEP / Environmental Administrator 

14. Joseph Bakker - FDEP / Bureau Chief 

15. Constance Bersok-FDEP / Office oflntergovernment Programs 

16. Janet Llewellyn- FDEP / Office of Ecosystem Management 

17. Thomas Sear, P.E. - PBS&J / Project Manager 

18. Douglas Robison, M.S. -PBS&J /Program Manager 

19. Anthony Janicki, Ph.D. - PBS&J / Ecologist 

20. Harry AButch@ Neal, P.W.S. - PBS&J I Senior Scientist 

21. Pam Latham, Ph.D. - PBS&J / Senior Scientist 
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22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

William Telford, P.E. - PBS&J / Senior Drainage Engineer 

Kevin Stewart, P.E. - PBS&J / Senior Drainage Engineer 

Stanley Putman, P .E. - PBS&J / Civil Engineer 

Eric Hendra, P.E. -PBS&J / Civil Engineer 

6.0 List of Preparers 

John Henderson - PBS&J Construction Services / Estimator/Scheduler 

John Nesbitt, P.E. - PBS&J Construction Services/ Construction Engineer 

Greg Koonce - Inter-Fluve, Inc./ Fisheries Biologist 

Dan Miller, P .E. - Inter-Fluve, Inc. / Hydraulic Engineer 

Jerald Fifield, Ph.D. - HydroDynamics / Professional Hydrologist 

David Hall, Ph.D. - Environmental Consultant/Forensic Botanist 

Thomas Crisman, Ph.D. - University of Florida/ Director, Center for Wetlands 

Joseph Prenger, Ph.D. - University of Florida / Research Associate, Center for Wetlands 

Jack Stout, Ph.D. - University of Central Florida/ Professor of Biology 

Peter Manz, P .E. - Harding Lawson Assoc. / Engineer 

Shelly Gisclar, P.E. - Geotechnical Professional Assoc., Inc./ President 

Clyde Van Kleeck, PLS - Weidner Surveying & Mapping/ Survey Manager 

Rick Sawyer, PLS - Arc Surveying & Mapping/ Land Surveyor 

Billie McLean - McLean Communication / Editor 

Faye Woolery- PBS&J / Word Processor 

Patricia Morgan - USDA Forest Service/ Writer Editor 

Art Rohrbacher- USDA Forest Service/ Wildlife Biologist 

Will Ebaugh- USDA Forest Service/ Wildlife Biologist 

Richard Shelf er - USDA Forest Service/ Forest Planner 

George Hemingway- USDA Forest Service/ Special Projects Liaison 
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46. Howard Pardue - Florida Trail Association / Urban and Regional Planner 

47. Robert Riser- USDA Forest Service/ Forester 
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7 .0 List of Recipients 
The agencies, organizations, and persons to whom copies of this statement are being sent are: 

St. Johns. River Water Management Jim Estes Florida State Clearinghouse 
District, Library Florida Fish and Wildlife Department of Community Affairs 
32177 Hwy. 100, West Kay Conservation Commission 2555 Shumard Oak Blvd. 
Larking Airport 7922 NW 71 Street 
Palatka, FL 32177 Gainesville, FL 32606 Tallahassee, FL 32399-2100 

Putnam Co. Court House Bronson Public Library 
Congressman Cliff Stearns 

Clerk of the Court 600 Gilbert Street ATTN: Penny Freshwater 

514 St. Johns Avenue P. O.Box 796 115 SE 25th Avenue 
Palatka, FL 32177 Bronson, FL 32621 Ocala, FL 344 71 

Levy Co. Court House Alachua Co. Court House Putnam Co. Chamber of Commerce 
Co. Commission Office Clerk of the Court P. O.Box550 
P. 0. Drawer 310 P. 0. Box 600 Palatka, FL 32178 
Bronson, FL 32621 Gainesville, FL 32602 

Putnam Co. Library System 
Judy Hancock, Public Lands Chair Earl Peterson, State Forester 

601 College Road Sierra Club, Florida Chapter Florida Division of Forestry 

Palatka, FL 32177 POBox2436 3125 Conner Building 

Lake City, FL 32055 Tallahassee, Florida 32399-1650 

KaeAndry Alachua Co. Library Save Rodman Reservoir, Inc. 
16891 NE 243rd Place Road 401 E. University Avenue ATTN: Ed Taylor, President 
Ft. McCoy, FL 32134 Gainesville, FL 32601 POBox2 

Palatka, FL 32178 

Marion Co. Court House Dept. Of Environmental Protection Florida Defenders of the 
Board of Co. Commissioners Office of Communications Environment 
601 SE 25th Avenue 3900 Commonwealth Blvd., Rm. 4424 NW 13 Street, Ste. C-8 
Ocala, FL 34471 1012 Tallahassee, FL 32399 Gainesville, FL 32609 

Central Florida Regional Library 
Gainesville Sun Environmental Protection Agency 

15 SE Osceola A venue ATTN: RonMatus Office of Environmental Review 

Ocala, FL 34471 PO Box 147147 Mail Code A-104, Rm. 2119 

Gainesville, FL 32614-7147 ATTN: Pearl Young 

401 M Street, SW 

Washington, DC 20460 

Duval County Court House Jim Blount EIS Review Coordinator 
Clerk of the Court Cross Florida Greenway Coalition Environmental Protection Agency 
330 E. Bay Street, Room 103 10590 E. Turtle Lane Environmental Policy Section 
Jacksonville, FL 32202 Floral City, FL 32636 

Region IV 

345 Courtland St., NE 

Atlanta, GA 30365 

7 - 1 



Main Library Citrus Co. Library 
Community Relations P. 0. Box635 
122 N. Ocean Street Crystal River, FL 34423 
Jacksonville, FL 32202 

Citrus Co. Court House St. Petersburg Times 

Clerk of the Court ATTN: Craig Pittman 

110 N. Apopka Ave. PO Box 1121 
Inverness, FL 34450-4299 St. Petersburg, FL 33731-1121 

Manley Fuller, III Michael Woodward 
Florida Wildlife Federation Putnam Co. Env. Leaders Council 
P. 0. Box350 Rt. 2, Box 1240 
Tallahassee, Fl 32314-6879 Palatka, FL 32177 

Dr. Alan Egbert 
Stan Meiburg 

Florida Fish and Wildlife 
Acting Regional Administrator 

Conservation Commission 

Farris Bryant Building 
US Environmental Protection 
Agency 

620 South Meridian St. 

Tallahassee, FL 32399-1600 
601 Forsyth Street 

Atlanta, GA 30303 

Osvaldo Collazo 
Jerr Marr, District Ranger 

US Army Corps of Engineers 
Lake George Ranger District 

400 West Bay Street 
17147 E Hwy 40 

POBox4970 
Silver Springs, FL 34488 

Jacksonville, FL 32232-0019 

Mr. Rob Smith The Honorable Jeb Bush 

2727 NW 43rd St. Governor of Florida 

Gainesville, FL 32606 State Capitol 

Tallahassee, FL 32399-0001 

Dr. Wayne Smith Secretary David B. Struhs 

School of Forest Resources and Florida Department. of 
Conservation Environmental Protection 

PO Box 110410 3900 Commonwealth Blvd. 

Gainesville, FL 32611-0410 MS-45 

Tallahassee, FL 32399-3000 
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Tommy Needham 
25202 E. Hwy. 316 
Salt Springs, FL 32145 

Ms. Nancy Brown 

6408 Stone StreetTrail 

Tallahassee, FL 32308 

Patty Thompson 
Save the Manatee Club 
500 N. Maitland Avenue 
Maitland, FL 32751 

Joseph H. Bakker, Bureau Chief 

Dept. of Environmental Protection 

Bureau of Mine Reclamation 

205 East Dirac Drive 

Tallahassee, Florida 32310-3760 

Mr. David White 

449 Central Avenue # 200 

St. Petersburg, Florida 33701 

Mr. Sam Hamilton 

Regional Director 

US Fish and Wildlife Service 

1875 Century Blvd. 

Atlanta, GA 30345 

Advisor on Environmental Quality 

Environmental Compliance Branch 

Room 7312 

Federal Energy Regulator Comm. 

825 North Capital Street NE 

Washington, DC 20406 
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Chief, Energy and Environment Assistant Secretary for Policy US Coast Guard 
Interstate Commerce Commission U. S. Department of Transportation Environmental Impact Branch 

Rm.3219 Environmental Division (P-14) Marine Environmental and 
Washington, DC 20423 400 7th Street SW Protection Division 

Rm.9217 G-MEP 

Washington, DC 20590 2100 2nd Street, SW 

Washington, DC 20593 

Director, Planning and Review Deputy Director Policy and Planning Division 

Advisory Council on Historic USDA APHIS PPD/EAD Office of Civil Rights 
Preservation 4 700 River Road US Department of Agriculture 
1100 Pennsylvania Ave. NW Unit 149 Washington, DC 20250 
Suite 809 Riverdale, MD 20737-1238 
Washington, DC 20004 

Natural Resources Conservation USDA, National Agriculture BLM Eastern States Office 
Service Library 7450 Boston Blvd. 

r, National Environmental Head, Acquisition & Serials Branch Springfield, Virginia 22153 
Coordinator 10301 Baltimore Blvd., Room 002 
U. S. Department of Agriculture Beltsville, Maryland 20705 
1400 Independence Ave. SW 

Washington, DC 20250 

Rural Development Administration NOAA Ecology and Conservation National Marine Fisheries Svc. 

Region III - Southeast Office Habitat Conservationists Div. 

Director Room 6222 Herbert Hoover Bldg. Southeast Region 

280 Beaufort St. NE Washington, DC 20230 9450 Koger Boulevard 

Aileen, SC 29802 St. Petersburg, FL 33702 

US Army Engineer Div. Director, Office of Environmental 

South Atlantic, CESAD Affairs 

Room313 U. S. Dept. of the Interior 

77 Forsyth Street SW Interior Bldg., MS-2340 

Atlanta, GA 30335-6801 Washington, DC 20240 
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A.O. Design and Construction Methodology 

The principle components of the Ocklawaha River Restoration Project are listed on Figure A-1, which 
also provides the general location of restoration activities. The Ocklawaha River Restoration Project will 
be completed in four phases, including a predrawdown phase and three restoration phases. The 
predrawdown phase will include activities that are required prior to initiating the first (Phase I) 
drawdown, and includes the construction of an access/haul road, the creation of a dredged sediment 
disposal site, and the installation of turbidity barriers. Each of the three restoration phases include: 
dredging of the historic river channel near Kirkpatrick Dam to remove accumulated sediments; drawdown 
of the reservoir water surface; channel and floodplain restoration activities; exotic and nuisance plant 
control; and monitoring for water quality, erosion and sediment, and vegetation succession. 

The water surface elevation in Rodman Reservoir will be lowered form approximately 18 feet NGVD to 
12 feet NGVD in Phase I and from approximately 12 feet NGVD to 6 feet NGVD in Phase II. The Phase 
I and II restoration efforts will also include the reconstruction of the historic Ocklawaha River, Deep 
Creek, and Camp Branch channels where they have been disturbed by the Cross Florida Barge Canal 
(CFBC). The Phase II restoration effort also includes the construction of a temporary portage system at 
Kirkpatrick Dam and the closure of Buckman Lock. 

The Phase III restoration effort will reconnect the historic Ocklawaha River channel at Kirkpatrick Dam, 
which will result in a free-flowing river and eliminate the remaining reservoir pool area. The final water 
surface elevation of the Ocklawaha River at the dam location will vary with hydro logic conditions, but is 
expected to average approximately 4 feet NGVD. Phase III also will include creation of a 2,000-foot 
opening in the dam embankment, demolition of the Kirkpatrick Dam gated structure, closure of the 
dredged material disposal site, and partial filling of the dam tailrace. 

Table A-1 summarizes the tasks that will take place during the predrawdown phase and the three 
restoration phases. A phase and task schedule is provided in Figure A-2. As shown in Figure A-2, it is 
anticipated that the restoration project can be completed in approximately 3.5 years, assuming that 
predrawdown activities occur during the period July through September of the first year. Subsequent 
restoration phases typically begin in September/October and conclude in September of the following year. 
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Task Time 
Numb~ Period 

Task 0-1 July. Year One 

Task 0-2 August, Year 
One 

Task 0-3 August, Year 
One 

Task 0-4 September, 
Year One 

Task 0-S July-
September, 
Year One 

\ 

[i ,, 
'I ~ ~ 

Table A-1 

Phasing and Construction Plan 

Task Comments 
Description I 

Predrawdo,vn ActMties 
- ' 

Imnrove Access/Haul Road: Improve The southern borrow pit will serve as the treatment and disposal area for 
approximately one mile of the forestry unconsolidated sediments dredged from the river channel. The road needs 
management road leading to the southern borro,v improvement to allow for heavy equipment acces;.; to the borrow pit. 
pit and the southwest end of the dam Improvements will include placement of crushed lime rock gravel roadbed. 
embankment. -

-
Prenare Southern Borrow Pit: Prepare the Preparation of the southern borrow pit will include the construction of a series 
southern borrow pit to function as a dredged of settHng and infiltration cells: In addition, this task will involve the relocation 
spoil dewatering and disposal area. of T &E plant and animal species. 

Trnnmort Barge-Mounted ~onstrnction Three construction barges will be deployed in the reservoir canying the 
Eguinment to Reservoir: Move barge-mounted following heavy equipment: 1) a large hydraulic dredge; 2) a small suction 
equipment into the Rodman Reservoir via the dredge; and 3) a hydraulic crane mounted on a small transport barge. 
CFBC. 

Install Floating TurbiditI Barriers in Floating silt screens will be installed to prevent increased turbidity in the 
Interconnect Canal: Place turbidity barriers in natural river channel. A turbidity variance will be applied to the tailrace which 
the interconnect canal between the tailrace and will serve as a sediment settling area during the phased drawdown. 
the natural river channel downstream of the dam. 

Com12lete Scour Evaluation of Bridges Affected Four bridges in FOOT District Two have already been evaluated for scour 
by Drnwdowns: Four bridges in the vicinity of potential. The drawdown will change certain hydrologic/hydraulic conditions, 
Rodman reservoir will be reevaluated for scour requiring that these bridges be reevaluated.. The bridge over Deep Creek will 
prior to the initiation of drawdown. require additional slope protection. 
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Table A-1 (continued) 

Task Time Task Comments 
Number Period Description 

' Phase-I Restoration Activities I 

' Task 1-1 August- Imnlement Exotic/Nuisance Plant Control: Air boats will be used to access the perimeter of the river and the reservoir, 
September, Implement exotic and nuisance species controls from the Eureka Lock to the Rodman Dam. Arens of heavy exotic and 
Year One along the river and reservoir perimeter. nuisance species infestations will be identified and treated with herbicides. 

Treatment prior to the Phase-I drawdown will limit the spread of nuisance and 
exotic species following floodplain exposure. 

Task 1-2 September, Dredge Natural River Channel: Move the small A considerable volume of line-grained sediments has accumulated in the diked 
Year One suction dredge from the CFBC into the natural river channel adjacent to dam. This material will be hydraulically pumped to 

river channel. Dredge unconsolidated sediments the southern borrow pit prior to initiating the Phase-I drawdown to minimize 
in the natural river channel from the earthen dam sediment resuspension, and to create a settling area for additional 
to about 2,000' upstream. sedimentation. 

Task 1-3 September- Excavate Snoil Berms and Construct Plugs Geotubes will be placed in several locations within the CFBC dredge cul and 
October, Year Along the CFBC.: Move the large hydraulic filled with dredge spoil excavated from the CFBC channel berms to prevent the 
One dredge upstream to the west end of the CFBC river from entering the CFBC during high flow periods. A portion of the 

dredge cut. Excavate lateral spoil berms and fill CFBC dredge cut below the geotubes will be filled with material excavated 
the CFBC dredge cut in strategic locations. from the channel berms and restored to grade. 

Taskl-4 October- Comnlete Phase 1 Drawdown: Lower the This is the first of a three-phase water le\'el drawdown of the Rodman 
December, water surface elevation in the resen•oir from Reservoir. This drawdown will drop the resen·oir to ap!'roximately one-
Year One approximately elention 18 to 12 NGVD. foot below the pre,·ious maintenance drawdown elevation of 13 feet 

NGVD. 

Task 1-5 November- frovide Navigation Imnrovements Within The creation of plugs in the CFBC at Deep Creek requires that the spoil benns 
December, Year Rodman Reservoir: The Phase I drawdown and adjacent to the canal be breached and a new navigation channel be created 
One the creation of plugs in the CFBC re.quire that a between the canal and the historic river channel located within the reservoir. 

new navigation channel be developed between Woody debris in the floodplain may need to be moved. 
the CFBC and the river channel. 
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Table A-1 ( continued) 
. 

Task Time Task Comments 
Number Period Description 

Task 1-6' October Year Transnort Channel Stgbiljzation/Planting Channel stabilization will require the construction of cribbing units and · I 

One - February, Materials: Transport channel stabilization and vegetative strips, combined with the planting of trees, to increase channel' 
Year Two planting materials upstream to strategic staging roughness and to improve erosion resistance. This task involves the upstream 

and construction areas using the small transport transport of construction materials to predetermined staging areas. 
barge. 

Task 1-7 October Year Install Vegetation Stcin~ in the Emosed Vegetation strips wili be constructed across the cleared portion of the barge 
One-March Floodnlain: Install vegetation strips at strategic canal corridor via manual labor. 
Year Two locations along the floodplain deemed to be .. 

vulnerable to erosion following the Phase-I 
drawdown. . 

Task 1-8 October Year Install Channel Bank Protection: Install cribbing The transport barge wilt move downstream concurrent with the Phase-I 
One-March units at strategic locations along the channel drawdown and the barge-mounted crane will be used to construct cribbing 
Year Two deemed to be wlnerable to erosion and overflow units along the channel banks. 

following the·Phitse-1 drawdown. 

Task I-9 October Year Reconstruct Yazoo Channels: Yazoo channels Crushed trees will)ikely block flow in yazoo channels as they appear following 
One-March that originate from springs in the floodplain will drawdown. This woody material will need to be selectively remove and placed 
Year Two need to be cleared of woody debris and on the bank. Other bank/channel improvements may also be required such as 

stabilized following the Phase I drawdown. the installation of coir fabric and plantings. 

Task 1- January, Year Install Temnora)l'. Pineline at Camn Branch: Following the Phase~l drawdown, a means to convey flow from upper Camp 
IO Two Impound the north channel of Camp Branch Branch across the lowered water level in the CFBC will be needed. Steel sheet 

where it intersects with the CFBC and install a piling will be installed at the mouth of the north channel of Camp Branch 
temporary pipeline to convey channel flow where it intersects with the CFBC, and a temporary pipeline will be laid across 
across the CFBC. the bottom of the CFBC and.into the south channel of Camp Branch. 
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Table A-1 (continued) 

Task Time Task Comments 
Number Period Description 

Task I- ' January- Reconstruct Ocklawaha River at CFBC Geotubes witt be placed at both the upstream and downstream ends of the ! 

11 March, Year Intersection: Move the large hydraulic dredge to CFBC, and along the south bank of the natural channel oxbow. The hydraulic 
Two the intersection of the CFBC dredge cut and the dredge witt be used to fitt the geotubes with spoil material excavated from the 

natural river channel. Plug the CFBC dredge CFBC channel benns, and then to dredge the natural river channel back to its 
cuts at both the upstream and downstream ends original alignment and profile. 
of the natural channel intersection, and restorr. 
the natural river channel profile. 

Task 1- April - June, Reconstruct Deen Creek at CFBC Intersection: Geotubes will be placed at both the upstream and downstream ends of th.e 
12 Year Two Move the large hydraulic dredge to the CFBC, along side of two historic Deep Creek channels, as detennined from 

intersection of the CFBC dredge cut and the predam photographs. The hydraulic dredge witt be used to fill the geotubes 
approximate historic Deep Creek channels. Plug with spoil material excavated from the CFBC channel berms, and then to 
the CFBC dredge cuts at both the upstream and restore the area between the plugs back to the adjacent floodplain grade. 
downstream ends of the natural channel 
intersections, and restore the natural floodplain 
grade between tlie plugs. 

Task 1- July - August, Reconstruct Camn Branch at CFBC Intersection: Geotubes will be placed at both the east and west ends of the CFBC, 
13 Year Two Move the large hydraulic dredge out of the approximately where the limits of the historic Camp Branch floodplain once 

reservoir and into the CFBC, to the intersection existed. The hydraulic dredge will be used to fill the geotubes with spoil 
,vith Camp Branch. Plug the CFBC on both the material excavated from the adjacent earthen banks. 
east and west ends of the historic Camp Branch 
floodplain. Upon completion, exit the barge 
through Buckman Lock and out of the CFBC. 

Task October, Year Monitor Water Quali~. Erosion, and Vegetation Monitoring plans for assessing channel and floodplain erosion, reservoir and 
1-14 One- Succession: These activities wilt be conducted river water quality, and exotic and nuisance species coverage will be 

September, continuously during the Phase I restoration implemented throughout the Phase-I restoration period. 
Year Two effort. 
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Table A-1 ( continued) 

Task Time Task Comments 
Number Period Description 

Task I- ' January- Renlace Affected Shallow Groundwater Wells: FDEP will assess existing wells that may have been impacted by the Phase I · ' 
15 September, The Phase I drawdown will lower adjacent drawdown, and replace those that have experienced significant reduced water 

Year Two shallow groundwater elevations by supply capacity. 
approximately 6 feet. Impacted water supply 
wells will be replaced: 

Phase-II Restoration Activities 

Task 11-1 August- ~ontinue Exotic and Nuisance Plant Control: Air boats will be used to access the perimeter of the river and the reservoir. 
September, Herbicides will be applied to undesirable plant Areas of heavy exotic and nuisance species infestations will be identified 'and 
Year Two species along the river and reservoir perimeter at treated with herbicides. Treatment prior to the Phase-II drawdown will limit 

the beginning of the Phase II restoration effort. the spread of nuisance and exotic species following the exposure of the new 
floodplain area. 

Task 11-2 September, Dredge Natural River Channel (Second Time): The suction dredge will be used to dredge any new fine-grained sediments that 
Year Two Dredge unconsolidated sediments in the natural may have accumulated in the diked river channel adjacent to dam during the 

river channel from the earthen dam lo about Phase-I restoration period. This material will be hydraulically pumped to the 
2,000' upstream using the small suction dredge. south borrow pit prior to initiating the Phase-II drawdown to minimize 

sediment resuspension, and to create a settling area for additional 
sedimentation. 

Task October- Comnlete Phase TI Drawdown: Lower the This is the second of a three-phase water le,•el drawdown of the Rodman 
11-3 December, water surface elevation in the resen·oir from Resen•oir. This second drawdown will drop the water level In the 

Year Two approximately ele,•ation 12 feet to 6 feet resen•oir to the spilhvay sill elention. 
NGVD. 

Task 11-4 October- Imnlement Iemnoraa Portage System: A temporary portage system will be required to maintain navigable access 
. December, Year Implement a temporary boat portage system between the reservoir and the tailrace after the Phase-II drawdown and 
Two across the earthen dam between the existing resulting closure of the CFBC. A temporary boat ramp will be constructed on 

Rodman Dam boat ramp and the reservoir. the upstream side of the dam, and boats will be trailered to and from the 
reservoir and the existing boat ramp located adjacent to the tailrace. 
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Table A-.1 (continued) 

Task Time Task Comments 
Number Period Description 

Task 11-S October, Year Tranmort Channel Stabilization/Planting Channel stabilization will require the construction of cribbing units and I 

Two - February, Materials: Transport channel stabilization and vegetative strips, combined with the planting of trees, to increase channel , 
Year Three planting materials upstream to strategic staging roughness !lnd to improve erosion resistance. This task involves the upstream 

and construction areas using the small transport transport of construction materials to predetermined staging areas. 
barge. 

Task 11-6 October Year Install Vegetation Stril!s in the Emosed Vegetation strips will be constructed across the cleared portion of the barge 
Two-March Floodplain: Install vegetation strips at strategic canal corridor via manual labor. 
Year Three l~ations along the floodplain deemed to be 

vulnerable to erosion following the Phase-II 
.. 

drawdown. . 
Task 11-7 October Year Install Channel Bank Protection: Install cribbing The transport barge will move downstream concurrent with the Phase-II 

Two-March units at strategic locations along the channel drawdown and the barge-mounted crane will be used to construct cribbing 
Year Three deemed to be wlnerable to erosion and overflow units along the channel banks. 

following the Phqse-11 drawdown. 

Task II-8 October Year Reconstmct Yazoo Channels: Yazoo channels Crushed trees will likely block flow in yazoo channels as they appear following 
Two-March that originate from springs in the floodplain will drawdown. This woody material will need to be selectively remove and placed 
Year Three need to be cleared of woody debis and stabilized on the bank. Other bank/channel improvements may also be required such as 

following the Phase II drawdown. the installation of coir fabric and plantings . 
. 

Task 11-9 January- Reconstruct Qcklawaha River Channel at CFBC Certain elements of the channel reconstruction, such as the installation of 
March, Year Intersection: Continue those elements of the plantings, will likely take place during the Phase II restoration effort. 
Three reconstruction that were not completed during 

the Phase I restoration effort. 

Task II- April - June, Reconstmct Qeel! ~reek at CFBC Intersection: Certain elements of the channel reconstruction, such as the installation of 
10 Year Three Continue those elements of the reconstruction plantings, will likely take place during the Phase II restoration effort. 

that were not completed during the Phase I 
restoration effort. 
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Table A-1 ( continued) 

Task Time Task Comments 
Number Period Description 

' Double 10 ft. X 10 ft. box culverts ~ required for the main evacuation road ' Task 11- April - June, Provide Drainage Imnrovements Along Camn 
11 Year Three Branch: Reconnecting of Camp Branch at the from the Boys Ranch, and slope protection is required at three other roads that 

CFBC will increase peak discharges downstream will be over topped during peak design storms. 
of the canal, requiring that certain drainage 
improvements talce place along Camp Branch. . 

Task July - August, Reconstruct {:runn Branch at CEBC Intersection: Fill material from the.earthen berms adjacent to the CFBC will be used to 
II-12 Year Three Using land-based earthmoving equipment, cover restore the natural grade of the Camp Branch floodplain between the geotube 

the geotube plugs in the CFBC. Restore the · plugs. Following the filling and grading of the Camp Branch floodplain,..the 
natural grade and. profile of the Camp Branch sheet pile impoundment in the north channel, and the control structure in the 
floodplain and streambed. This task will be south channel will be removed, and the stream will be allowed to flow through 
performed during the dry season when the restored floodplain. The channel banks of the restored streambed will be 
strenmflows in Cnmp Branch nre minimal. planted with desirable woody species to reduce erosional scour. 

Task June - August, Close and Secure Buckman Lock: Following the With the plugging of the CFBC and the completion of the Phase-II drawdown, 
11-13 Year Three Phase II drowd0\"11, navigation through lhe the Buckman Lock will no longer be a viable lock structure. Closure of the 

CFBC will not be possible and Buckman Lock lock will involve partial dismantling of the mechanism and immobilization the 
can be closed and secured. lock gates, removal of hazardous materials from the site, and the securing of all 

structures from public access. 

Task September, Monitor ~rosjon, Wgter Qualitt. and Vegetati 1n Monitoring plans for assessing channel and floodplain erosion, reservoir and 
11-14 Year Two- Succession: These activities will be conducted river water quality, and exotic and nuisance species coverage will be 

September, continuously during the Phase II restoration impiemented throughout the Phase-II restoration period. If target conditions 
Year Three effort. are met, the Phase-Ill restoration will be initiated. 

Task 11-5 Januaiy- Renlace Affected Shallow Groundwater Wells: FDEP will assess existing welts that may have been impacted by the Phase II 
September, The Phase II drawdown will lower adjacent drawdown, and replace those that have experienced significant reduced water 
Year Three shallow groundwater elevations by supply capacity. 

approximately 6 feet. Impacted water supply 
wells will be replaced. 

Phase-Ill Restoration Activities 
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Table A-1 ( continued) 

. Task Time Task Comments 
Number Period Description . 

Task ' August- Continue Exotic and Nuisance Plant Control: Airboats witt be used to access the perimeter of the river and the reservoir. 
I 

111-1 September, Herbicides will be applied to undesirable plant Areas of heavy exotic and nuisance species infestations will be identified and 
Year Three species along the river and reservoir perimeter at treated with herbicides. Treatment prior to the Phase-Ill drawdown wilt limit 

the beginning of the Phase III restoration effort. the spread of nuisance and exotic species f otlowing the exposure of the new 
floodplain area. 

-

Task September. Dredge Natural River Channel {Ihird Iime): The suction dredge will be used to dredge any new fine-grained sediments that 
III-2 Year Three Dredge unconsolidated sediments in the natural may have accumulated in the diked river channel adjacent to dam during the 

river channel from the earthen dam to about , Phase-II restoration period. This material witt be hydraulically pumped to the 
2,000' upstream using the small suction dredge. southern borrow pit prior to initiating the Phase-Ill drawdown to minimize 

sediment resuspension, and to create a settling area for additional 
sedimentation. 

Task September- Reconstn1ct Channel at Dam Embankment: Temporary steel sheetpile walls witt be installed on both sides of the dam 
lll-3 November, Reconstruct a the historic river channel at the embankment. The upstream wall wilt be slotted to hold riser boards for water 

Year Three intersection with the dam embankment. level drawdown control. Following the installation of the steel sheet pile. the 
portion of the earthen dam between the sheet pile wilt be excavated to natural 
river channel bottom elevation, and the side banks witt be stabilized with 
_erosion control fabric and plantings. 

Task December, Coml!lete Phase Ill Drawdown: Lower the This final drawdown will equalize the water lent in the reservoir with 
111-4 Year Three water surface in the resen·oir from that of the natural rh·er. The drawdown will be accomplished by 

approximately elention 6 feet NGVD to the sequentially remo,·ing riser boards from the slotted she!t piling o,·er an 
final restoration water elevation approximately one-month drawdown period. 
(approximately 4 feet NGVD). 

Task January- Trans12ort Channel Stabilization/Planting Channel stabilization will require the construction of cribbing units and 
III-5 February, Year Materials: Transport channel stabilization and vegetative strips, combined with the planting of trees, to increase channel 

f'.our planting materials upstream to strategic staging roughness and to improve erosion resistance. This task involves the upstream 
and construction areas using the small transport transport of construction materials to predetermined singing areas.· 
barge. ' . 
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Table A-1 (~ontinued) 

Task Time Task Comments 
Number Period Descrintion 

Task ' January - Install Channel Bank :erotection: Install cribbing The transport barge will move downstream concurrent with the Phase-III I 

III-6 March, Year units at strategic locations along the channel drawdown and the barge-mounted crane will be used to construct cribbing• 
Four deemed to be wlnerable to erosion and overflow units along the channel banks. 

following the Phase-III drawdown. 

Task January, Year Install E)Qating Iurbidit! Barriers in Iai)race: Prior to the filling of the tailrace turbidity, barriers will be placed across the 
111-7 Four Place turbidity barriers at the downstream end of downstream end to prevent excessive turbidity in the natural river channel 

the tailrace. below the tailrace. 

Task January- Qemolish Gated Structure: Dismantle the 
.. 

The spillway superstructure, composed primarily of concrete and steel, will be 
111-8 February, spillway superstructure and deposit the material demoli!ihed and deposited in the tailrace, and covered with earthen material 

Year Four in the tailrace. from the dam embankment. 

Task February- Com12lete Excgvgtion of Dam Embankment: Approximately 1,250' and 7 50' of the earthen dam will be; excavated southwest 
111-9 April, Year Exca\'ate 2,000' of the earthen dam embankment and northeast of the reconstructed river channel, respectively. Material 

Four and deposit the material in the southern borrow southwest of the channel will be deposited in the soilthem borrow pit. and 
pit and the tuilrnce. material northeast of the channel will be deposited in the tailrace. 

Task April-May, Close and Restore Southern Borrow Pit: The final ground contours on the southern borrow pit will match surrounding 
111-10 Year Four Following the placement of embankment grades. The restored borrow pit ground will also be re\'egetated. 

material in the borrow pit it will be restored, 

Task May-June, Restore filled Po[lion o~the Tailrace: Restore A portion of the tailrace will be backfilled to the adjacent floodplain grade and 
III-11 Year Four the filled portion of tailrace and remove turbidity planted with native woody species. The interconnect canal will be maintained 

barriers from the interconnect canal and the to allow navigable access to the existing Rodman Dam boat ramp. 
south end of the tailrace. 

Task September, MonitQr Erosion, Water Quali!X, and Vegetation Monitoring plans for assessing channel and floodplain erosion, reservoir and 
111-12 Year.Three- Succession: These. activities will be conducted river water quality, and exotic and nuisance species coverage will be 

June, YearFour continuo~sly during the Phase III restoration implemented throughout the Phase-III restoration period. 
effort. 
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FIGUREA-2 
RESTORATION PROJECT SCHEDULE 

Year/Month 
No. Description Year One I Year Two I Year Three I Year Four 

JIAISIOINIDIJIFIMIAIMIJIJIAISIOINIDIJIFIMIAIMIJIJIAISIOINIDIJIFIMIAIMIJIJIAISIOINID 

Pre-Restoration Tasks 

0-1 Im rove Access/Haul Road 

0-2 Pre_Q_are Southern Borrow Pit ,. -

0-3 ITransp~rt. Barge-Mounted Equip. 

0-4. I Install Turbidity_ Barriers ~ 

0-5 I Complete Bridge Scour Eval. - Phase I Restoration Tasks .. 
1-1 llmple. Exotic/Nuis. Plant Control lfd(ti.l 
1-2 Dredge Natural River Channel 

1-3 Excavate Berms & c.;onst. Plugs 

1-4 Complete Phase I Drawdnwn 

. -·· .... -· ----------

1 •,Ft l~it1i=1==1=~=t=1==1=4t=t=1==1=~~* =l=~=i==l=t= *~=i==i==j= =j=~=i= =i==j= =t=,~=f =flfi -- ·• a~ 
1-~,1~ 

,. -- • •--••- •••• I I ~ .,.i3 

1-5 Provide NavIgauon improve. • -•· I I~ If 
1-6 Trans. Channel Stab/Plant Mat. m~ii • · · = = · : : = 
1-7 Install Vegetation Strios 'f,:• -~-- •• •• • I I I I I I I I I I ~ I I ~Ni~ ~-,~I _;_ 
1-8 Install Channel Bank Protection 

1-9 Reconstruct Yazoo Channels 

1-10 Install Pipeline at Camp Branch 

1-11 Reconstruct River at CFBC - . -- - - . --- - . - -

1-12 !Reconst. Deep ueeK at \Jt"t:Ri -- --- -•- -• ----
1-13 Reconst. Cam Branch at CFBC 

1-14 Monitor WQ, Erosion & Ve • 

. . 
::ffl:lf:iW.&•: 

:•.Z•X❖jlf.ml:❖!'•X•: 

I~ 

1-15 Replace Shallow Wells ' 
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Task 
No. Description 

' 

11-1 Exotic/Nuisance Plant Control 

11-2 Dredge Natural River Channel 

11-3 Complete Phase II Drawdown 

11-4 lmple. Temp. Portage System 

11-5 Trans. Channel Stab/Plant Mat. 

11-6 Install Vegetation Strips 

11-7 Install Channel Bank Protection 

11-8 Reconstruct Yazoo Channels 

11-9 Reconstruct River at CFBC 

11-10 Reconst. Deep Creek at CFBC 

11-11 Provide Camp Branch Improve. 

11-12 Reconst. Camp Branch at CFBC 

11-13 Clo~e/Secure Buckman Lock 

11-14 Monitor WQ, Erosion & Veg. 

11-15 Replace Shallow Wells 

Fig2-1.xls 

Year One 
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L. 

FIGURE A-2 
RESTORATION PROJECT SCHEDULE 

Year/Month 
Year Two Year Three 

Ii ,------, I T7 

Year Four 
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Phase II Restoration Tasks 

" 
, 

.. 
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., 

. . , 

' 
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Task 
No. Description Year One 

JASOND 

111-1 Exotic/Nuisance Plant Control 

111-2 Dredge Natural River Channel 

111-3 Reconst. River at Dam Embank. 

111-4 Complete Phase Ill Drawdown 

111-5 Trans. Channel Stab/Plant Mat. 

111-6 Install Channel Bank Protection 

111-7 Install Tailrace Turbidity Barriers 

111-8 Demolish Gated Structure 

111-9 Excavate Dam Embankment 

111-10 Close/Rest. South. Borrow Pit 

111-11 Restore Portion of Tailrace 

111-12 Monitor WQ, Erosion & Veg. 

Fig2-1.xls 

FIGUREA-2 
RESTORATION PROJECT SCHEDULE 

Year/Month 
YearTv,10 Year Three Year Four 
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Phase Ill Restoration Tasks -. 
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Vegetation Control and Monitoring Plan 
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Bl.O Introduction 

B.1.1 Purpose of Document 

The purpose of this document is to: (1) summarize the findings of recent vegetation community assessments 
performed in the project area, including both habitat and threatened and endangered species analyses; (2) 
discuss likely natural successional trends and assisted revegetation efforts; and (3) present the proposed 
vegetation monitoring programs, as well as contingency procedures to be employed if the monitoring data 
indicate problems. 

B.1.2 Methods 

During the months of July through October 1997, biologists from the Post, Buckley, Schuh & Jernigan, Inc. 
(PBS&J) consulting team (Dr. David Hall, Harry Neal, and Doug Robison) visited the Rodman Reservoir 
area with the objective of documenting existing conditions with regard to the vegetation communities and 
threatened and endangered plant species. The project area was inspected via boat, helicopter flyovers, and 
pedestrian transects. Species lists were developed, and community composition was documented in the 
various habitats visited. 

B.1.3 Vegetation Community Classifications 

The vegetative community descriptions provided herein generally follow the community classification and 
nomenclature provided in the Guide to the Natural Communities of Florida (Florida Natural Areas Inventory 
[FNAI] and Florida Department of Natural Resources [FDNR] 1990); however, due to the need to rectify 
these community descriptions with the Florida Land Use and Cover Classification System (FLUCCS) 
(Florida Department of Transportation 1984) used in the geographical information system (GIS) habitat 
analysis, some cross referencing was needed. A description of the most applicable wetland vegetation 
community names and their synonyms is provided below (adapted from FNAI/FDNR 1990). 

1. 

2. 

3. 

4. 

Floodplain Wetlands - Flat alluvial sand or peat substrates associated with flowing water 
courses and subjected to flooding but not permanent inundation; wetland or mesic woody 
and herbaceous vegetation. 

Bottomland Forest - Flatland with sand/clay/organic substrate; occasionally inundated; 
temperate; rare or no fire; water oak, red maple, beech, magnolia, tuliptree, sweetgum, bays, 
cabbage palm, and mixed hardwoods. FLUCCS synonyms: Bay Swamps; Wetland Forested 
Mixed. 

, Floodplain Forest - Floodplain with alluvial substrate of sand, silt, clay or organic soil; 
seasonally inundated; temperate; rare or no fire; diamondleaf oak, overcup oak, water oak, 
swamp chestnut oak, blue palmetto, cane, and mixed hardwoods. FLUCCS synonyms: 
Wetland Forested Mixed. 

Floodplain Swamp - Floodplain with organic/alluvial substrate; usually inundated; 
subtropical or temperate; rare or no fire; cypress, tupelo, black gum, and/or pop ash. 
FLUCCS synonyms: River/Lake Swamp; Cypress; Wetland Forested Mixed. 
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B2.0 Habitat Analysis 
The structure and composition of the extant and historic habitats in the area of the Rodman Reservoir are 
described as an aid to understanding the ability of the exposed soils resulting from the drawdown to recover 
and recruit prereservoir vegetation after partial restoration. 

B2.1 Current Vegetation Communities 

The floodplain swamp and adjacent vegetation habitats that occur in the areas below Kirkpatrick Dam and 
above Eureka Dam appear to be good indicators of the historic vegetation that once was dominant in and 
aro~d the Rodman Reservoir. Individuals who are familiar with the lower Ocklawaha River vegetation as it 
once occurred in the reservoir confirm that the vegetation above and below the reservoir corresponds well 
with the earlier forested floodplain (Hall 1968 and 1972; Simons 1997). 

It appears that all of the floodplain swamp and adjacent upland forest areas were logged by the turn of the 
century. The evidence can still be seen in the large, very old sections of cut logs scattered throughout the 
floodplain and to some extent in the adjacent upland forests. The revegetation of the floodplain forest in the 
succeeding years has been complete, but the resulting forest is not identical in composition and structure to 
the historic forest. Given enough time and under similar conditions, disturbed habitats will recover to a 
similar composition, structure, and function, but may never be identical. Evidence of recovery exists in the 
floodplain swamp immediately above Eureka Dam, which was clear cut a few years before the dam was 
built. Today it is virtually indistinguishable, in terms of species composition, from the floodplain swamp 
above and below the clear cut area. 

The vegetation communities above and below the reservoir exist as floodplain swamp ( also sometimes 
referred to as bottomland hardwood and/or mixed bottomland hardwood forested wetlands) with areas oflow 
hydric hammock. Hydric hammocks occur between the floodplain swamp and upland communities and 
function as an ecotonal break. Freshwater (lacustrine) swamp habitats are now common along the margins of 
the reservoir. The high water elevations in the reservoir have caused groundwater elevations to increase in 
the adjacent uplands. The high water table elevations have enabled former dry upland pine flatwoods 
habitats to support wetland species. In some cases, the upland species are being or have been replaced by 
species that will survive in saturated or inundated conditions. Within the reservoir, standing water and 
saturated soils along upland margins are common even in areas where scrub vegetation occurs on deep sands. 
It is somewhat startling to see scrub species growing among wetland plants. 

Various springs existed between the Eureka Dam and Kirkpatrick Dam prior to the dam construction. Those 
springs located above the reservoir water level can still be found; however, those located at or below the 
reservoir water level have been flooded. At least 20 springs have been described by Abbott (1971 ). 

The largest habitat type existing in the reservoir is the open water of the reservoir itself. Submerged aquatics 
(mostly Hydrilla verticillata) and emergent aquatic vegetation dominate the open water areas of the 
reservoir, with shallower areas existing sometimes as freshwater marshes. In addition to standing dead trees 
and submerged logs and trees, common in the upper reservoir, water-stressed living trees are also present. 
However, seed germination of most species of plants is prevented in permanently flooded sites. The effects 
of Kirkpatrick Dam appear to decrease upstream in the pool and leave the floodplain wetland forest almost 
unaffected approximately 1 mile below the Eureka Dam. 
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B2.0 Habitat Analysis 

Constructed berms, which occur in and around the lake, are identified as specialized disturbed habitat. ~ 
extensive network of berms also occurs along the constructed portions of the barge canal and other areas of 
the reservoir and proposed canal. In the process of constructing the canal, portions of the reservoir were 
cleared of vegetation, and the surface layer of soil was pushed into a berm. Over time, the berms have 
become vegetated with species typically occurring in the adjacent vegetation communities. 

B2.1.1 Floodplain Swamp 

The predominant vegetation types on the floodplain are species associated with mixed hardwood swamps and 
cypress-dominated swamps. The primary structure of the mixed floodplain swamp, the canopy, varies from 
place to place. However, the typical structure of the mixed hardwood swamp shows the same layers or 
stratification; which are: canopy, subcanopy, shrub, and herbaceous or groundcover. The subcanopy, and to 
some extent the shrub layer, contain small representatives of the canopy combined with distinct subcanopy 
and shrub species ( see Tables B2-1 through B2-7). 

The plant species that occur in the mixed floodplain swamps include: 

1. Canopy: bald cypress ( codominant), pumpkin ash ( codominant) , red maple ( codominant), 
blackgum (codominant), cabbage palm, laurel oak, sweetgum, water hickory, Americ~ 
elm, and sweetbay. 

2. Subcanopy: wax-myrtle, pop ash, coastal plain willow, dahoon holly, swampbay, and 
various codominants which did not reach the canopy. 

3. Shrub: wax-myrtle, Virginia-willow, button bush, small-leaf viburnum, saw palmetto, 
needle palm, dahoon holly, highbush blueberry, alder, and other small subcanopy species. 

4. Herb~ceous/Groundcover: · extensive list of species (see Tables B2-l through B2-5). 

B2.1.2 Pine Flatwoods 

Most of the upland vegetation that is now submerged was historically wet pine flatwoods. Pine flatwoods are 
generally dominated by species of pines. The most common pines found as dominants in flatwoods in north 
peninsula Florida are longleaf, slash, pond and loblolly. Historically, pine flatwoods were subject to 
lightning-induced fire from seasonal thunderstorms. The lack of fire, either man-induced or natural, together 
with the rise in groundwater due to the dam, has changed the composition of most of the adjacent pine 
flatwoods (see Table B2-8). Some small blocks of pine flatwoods, adjacent to the reservoir, have been 
burned in the not so distant past. These blocks have the characteristic stratification of canopy, shrub, and 
herbaceous/ groundcover layers suggesting that the normal composition of species may still be present (see 
Table B2-9). The presence of these potential seed sources, adjacent to the areas which should become 
uplands when the reservoir is drained, could support the recovery of pine flatwoods habitat. 

Disturbed flatwoods areas subject to high pool water exhibit more wetland characteristics and have 
developed a subcanopy. A subcanopy in wet pine flatwoods is mostly composed of wetland species, which 
will eventually become dominant (see Table B2-8). A subcanopy in the unburned pine flatwoods, which is 
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Table B2-1 
1997 Assessment of Ocklawaha River/Rodman Reservoir Habitats 

4 West Side of River Below Dam 
Scientific Name 

. 
Common Name Stratum 

!Acer rubrum Red maple Canopy 
Fraxinus profanda Pumpkin ash 
Wyssa sylvatica var. bi.flora Blackgum 
!Sabal palmetto Cabbage palm 
Taxodium ascendens Pond cypress 
!Acer rubrum Red maple Subcanopy 
'A/nus serrulata Alder 
Carpinus caroliniana - upper floodplain Blue-beech 
!Fraxinus caroliniana Pop ash 
IJlex cassine Dahoon holly 
Liquidambar styraciflua Sweetgum 
l,J>ersea palustris Swampbay 
IJtea virginica Virginia-willow Shrubs 
Myrica cerifera Wax-myrtle 
IRhapidophyllum hystrix ) Needle palm 
Sabal minor Bluestern palm 
Vaccinium corymbosum 

. 
Highbush blueberry 

'A.oteria aphylla Nodding-nixie Herbaceous/Ground 
Boehmerla cylindrica Bog-hemp 
1/f abenarla species Habenaria orchid 
Hydrocotyle species Pennywort 
1/ris hexagona: Anglepod blue-flag 
[ycopus rubellus Variable water hoarhound · 
Osmunda cinnamomea Cinnamon fem 
Osmunda regalis Royal fem 
Panicum commutatum Variable panic grass 
IJ'olygonum hydropiperoides Mild water-pepper 
IJ'ontederla cordata Pickerel-weed 
Ponthieva racemosa Shadow-witch orchid 
lRhynchospora miliacea Millet beakrush 
Rubus argutus Highbush blackberry 
IRume.x verticillatus Swamp dock 
Saururus cermms Lizard's-tail 
Thelypteris hispidula Hairy maiden fem 
Woodwardia areolata · Dimorphic Chain Fem 
Woodwardia virginica Virginia chain fem 

Various liverworts 
!Ampelopsis arborea Pepper vine Vines & Epiphytes 
Decumarla barbafa Climbing hydrangea 
IMikania scandens Climbing hempweed 
Tillandsia bartramii Northern needle-leaf 
Toxicodendron radicans Poison-ivy 
Vitis rotundifolia Wild grape 



Table B2-2 
1997 Assessment of Ocklawaha River/Rodman Reservoir Habitats . 

~ 

~ Below Dam. Between Tailrace & River 
Scientific Name Common Name Stratum 

Acerrubrum Red maple Canopy 
'li'raxinus profunda Pumpkin ash 
Nyssa sylvatica var. biflora Blackgum 
Taxodium ascendens Pond cypress 
Acerrubrum Red maple Subcanopy 
Fraxinus caroliniana Pop ash 
/lex cassine Dahoon holly 
!Magnolia virginiana Sweetbay 
Wyssa sylvatica var. biflora Blackgum 
Sabal palmetto Cabbage palm 
Ulmus americana American elm 
'Aster caroliniana Climbing aster Shrubs 
Cephalanthus occidentalis Button bush 
[tea virginica Virginia-willow 
Sabal palmetto Cabbage palm 
Salix caroliniana Coastal plain willow 
Sambucus canadensis Elderberry 
Acrostichum danaeifolium Giant leather fem Herbaceous/GroUnd 
Boehmeria cylindrica Bog-hemp 
Carex albolutescens Green-white sedge 
Commelina diffi,sa Spreading day-flower 
IDiodia virgi11inna Button-weed 
IJ{abenaria species Habenaria orchid 
IJ{ydrocotyle species Pennywort 
ILudwigia repens Red ludwigia 
ifvf elothria pendula Creeping cucumber 
Osmunda regalis Royal fem 
ipanicum commutatum Variable panic grass 
Panicum gymnocarpon Savannah panic grass 
iJ'olygonum punctatum Dotted smartweed 
Po~vpodium polypodioides Resurrection fem 
Pontederia cordata Pickerel-weed 
Rhynchospora inundata Inundated beakrush 
Rubus argutus Highbush blackberry 
Rumex verticillatus Swamp dock 
Thelypteris dentata Tapering tri-vein fem 
Thelypteris hispidula Hairy maiden fem 
Ampelopsis arborea Pepper vine Vines & Epiphytes 
IJ)ecumaria barbara Climbing hydrangea 
IMikania scandens Climbing hempweed 
Parthenocissus qujnquefolia Virginia creeper 
!Smilax ? rotundifolia Horse brier 
Smilax bona-nox Catbrier 
Tillandsia bartramii Northern needle-leaf 
Til/andsia usneoides Spanish-moss 
Toxicodendron radicans . Poison-ivy 
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Table B2-3 
--1997 Assessment of Ocklawaha River/Rodman Reservoir Habitats 

Eastern Side ofTailrace, South of Rodman Dam 
Scientific Name Common Name Stratum 

!Acer rubrum Red maple Canopy 
Carya aquatica Water hickory 
Wraxinus caro/iniana Pop ash 
Wyssa sylvatica var. bi.flora Blackgum 
Quercus /aurifolia Laurel oak 
Taxodium ascendens Pond cypress 
U/mus americana American ehn 
Cornus foemina Swamp dogwood Subcanopy 
Wraxinus caroliniana Pop ash 
!lex cassine Dahoon holly 
!Magnolia virginiana Sweetbay 
IMyrica cerifera Wa.x-myrtle 
Nyssa sylvatica var. bi.flora Blackgum 
Persea palustris Swampbay 
Sabal palmetto Cabbage pahn 
Ulmus americana American ehn 
Cornus foemina Swamp dogwood Shrub 
Wraxinus caroliniana Pop ash 
!tea virginica Virginia-,"illow 
IMyrica cerifera Wa.x-myrtle 
Sabal palmetto Cabbage pahn 
Salix caroliniana Coastal plain willow 
Ulmus americana American ehn 
A.lternanthera phi/oxeroides Alligator weed Herbaceous/Ground 
IBoehmeria cy/indrica Bog-hemp 
Callicarpa americana French mulberry 
Colocasia esculenta Wild taro 
Commelina diffusa Spreading day-flower 
Diodia virginiana Button-weed 
IJ{abenaria species Habenaria orchid 
IHydrocotyle species Pennywort 
l.ycopus rubellus Variable water hoarhound 
IMitche/la repens Partridge berry 
Osmunda regalis Royal fem 
Panicum anceps Beaked panic grass 
IPanicum commutatum Variable panic grass 
Panicum gymnocarpon Savannah panic grass 
IPolygonum punctatum Dotted smartweed 
IJ'ontederia cordata Pickerel-weed 
IAmpelopsis arborea Pepper vine Vines & Epiphytes 
IDecumarla barbara Climbing hydrangea 
Mikania scandens Climbing hempweed 
Parthenocissus quinquefo/ia Virginia creeper 
Smilax bona-nox Catbrier 
Tillandsia usneoides Spanish-moss 

11 oxicodendron radicans Po1son-1vy 



TableB2;.4 
1997 Assessment of Ocklawaha River/Rodman Reservoir Habitats 

South of Eureka Dam, Eastern Side Alon2 Ocklawaha River 
Scientific Name Common Name Stratum 

IA.cer rubrum Red maple Canopy 
Frarinus caroliniana Pop ash 
ILiquidambar styraciflua Sweetgtjm 
Nyssa sylvatica var. biflora Blackgum 
Quercus laurifolia Laurel oak 
!Sabal palmetto Cabbage palm 
Taxodium ascendens Pond cypress 
Ulmus americana American elm 
~cerrubrum Red maple Subcanopy 
Carpinus caroliniana Blue-beech 
Carya glabra Pignut hickory 
Ce/tis laevigata Hackberry 
Cornus foemina Swamp dogwood 
Fraxinus caroliniana Pop ash 
/lex cassine Dahoon holly 
Uquidambar styraciflua Sweetgum 
Morus rubra Red mulberry 
'tvyssa sylvatica var. bi.flora Blackgum 
Persea palustris Swampbay 
Sabal palmetto Cabbage palm 
Taxodium ascendens Pond cypress 
Bumelia rec/inata Buckthom Shrub 
Cephalanthus occidentalis Button bush 
1lex cassine Dahoon holly 
IJtea virginica Virginia-willow 
IRhapidophyllum hystrix Needle palm 
ISerenoa repens Saw palmetto 
Viburnum obovatum Small viburnum 
IBoehmeria cylindrica Bog-hemp Herbaceous/Ground 
Chasmanthium laxum Spike chasmanthium 
Chasmanthiurn sessiliflon,m Longleaf chasmanthlum 
Colocasia esculenta Wild taro 
Diodia virginiana Button-weed 
IEchinochloa crusgalli Bamyardgrass 
IElephantopus carolinianus Leafy elephant's-foot 
IHydrocotyle species Pennywort 
Hypericum hypericoides St. Andrew's-cross 
Iris hexagona Anglepod blue-flag 
Panicum commuiatum Variable panic grass 
Panicum gymnocarpon Savannah panic grass 
i,panicum rlgidu/um Redtop panic grass 
Pluchea camphorata Salt marsh fleabane 
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Table B2-4 (continued) 

Scientific Name Common Name Stratum. 
~ 

Polygonum punctatum 4 Dottedsmartweed 
IA.mpelopsis arborea Pepper vine Vines & Epiphytes 
Berchemia scandens Rattan vine 
!Decumaria barbara Climbing hydrangea 
Gelsemium sempervire'ns Yellow jessamine 
Mikania scandens Climbing hempweed 
Parthenocissus quinquefo/ia Virginia creeper 
Phlebodium aureum Golden polybody 
Polypodium polypodioides Resurrection fem 
Smilax bona-nox Catbrier 
Til/andsia bartramii Northern needle-leaf 
Tillandsia usneoides Spanish-moss 
Toxicodendron radicans Poison-ivy 
Vitis rotundifo/ia Wild grape 
Vittarla /ineata Shoestring fem 



Table B2-5 
1997 Assessment of Ocklawaha River/Rodman Reservoir Habitats 

South of Eureka Dam, Eastern Side of Ocklawaha River, Adiacent to Mud Creek 
Scientific Name Common Name Stratum 

!Acer rubrum Red maple · Canopy 

Wyssa sylvatica var. biflora Blackgurn 
Sabal palmetto Cabbage pahn 
Taxodium ascendens . Pond cypress 
!Acer rubrum Red maple Subcanopy 
Wraxinus caroliniana Pop ash 
I/lex cassine Dahoon holly 
Persea palustris Swampbay 
:,Sabal palmetto Cabbage pahn 
Taxodium ascendens Pond cypress 
Ulmus americana American elm 
!tea virginica Virginia-willow 
Tlex cassine Dahoon holly 
Asclepias lanceolata Red milkweed Herbaceous/Ground 
Carex lupulina Hop sedge 
Crinum americanum String lily 
Habenaria species Habenaria orchid 
Hypoxis leptocarpa Yellow-star grass 
Iris ~exagona Anglepod blue-flag 
Polygonum punctatum Dotted smartweed 
Rhynchospora corniculata Horned beakrush 
Sagittaria subulata Water arrowhead 
Saururus cernuus Lizard's-tail 
Senecio glabellus Butterweed 
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Table B2-6 
1-997 Assessment of Ocklawaha River/Rodman Reservoir Habitats 

. 
Eureka, West Side of River 

Scientific Name Common Name· Stratwn 
!Acer rubrum Red maple Canopv 
Ti'rarinus profanda Pumpkin ash 
Nyssa sylvatica var. biflora Blackgum 
Taxodium ascendens Pond cypress 
1/ex cassine . Dahoon holly Subcanopy 
Sabal palmetto Cabbage palm 
Cornus foemina Sivamp dogwood Shrubs 
1/lexcassine Dahoon holly 
Ttea virginica Virginia-willow 



Table BZ--7 
1997 Assessment of Ocklawaha River/Rodman Reservoir Habitats· 

. 

West Side of River, South of Eureka 

Scientific Name Common Name Stratum 
Taxodium ascendens Pond cypress Canopy 
!Acer rubrum Red maple 
Fraxinus profunda Pumpkin ash 
Uquidambar styraciflua Sweetgum 
Wagnolia virginiana Sweetbay 
Nyssa sylvatica var. bi.flora Blackgum 
Quercus laurifo/ia Laurel oak 
!Sabal palmetto Cabbage palm 
!Acer rubrum Red maple Subcanopy 
Carya aquatica Water hickory 
IFraxinus profunda Pumpkin ash 
Ulmus americana American elm 
Colocasia esculenta Wild taro Shrub 
Sabal palmetto Cabbage palm 
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, Table B2-8 
1997 Assessment of Ocklawaha River/Rodman Reservoir Habitats 

Unburned Pine Flatwoods, West of Dam 
Scientific Name Common Name Stratum 

Pinus palustris Longleaf oine Canopy 
1'inus taeda Loblolly pine 
'Acer rubrum Red maple Subcanopy 
Gordonia lasianthus Loblolly- bay 
IJlex cassine Dahoon holly 
Liquidambar styraciflua Sweetgum 
Magnolia virginiana Sweetbay 
Nyssa sylvatica var. bi.flora Blackgum 
IPersea palustris Swampbay 
Quercus geminata Sand live oak 
Quercus hemisphaerica Upland laurel oak 
Quercus laurifolia Laurel oak 
Quercus nigra Water oak 
IA.ronia arbutifolia Red chokeberry Shrub 
T/ex glabra Gallberry 

•:-: .· · Lyoniafruticosa Stagger-bush 
l.yonia lucida Shiny lyonia 
Myrica cerifera Wa.ic-myrtle 
Serenoa repens Saw palmetto 
Vaccinium corymbosum Highbush blueperry 
IA.ndropogon virginicus Bushy broom grass Herbaceous/Ground 
Lachnanthes caroliniana Redroot 
Gelsemium sempervirens Yellow jessamine Vines & Epiphytes 
Smilax auriculata Wild-bambo9 
Vitis rotundifolia Wild grape 



., 
Table B2-9 

1997 Assessment of Ocklawaha River/Rodman Reservoir Habitats . . 

I ' Burned Pine Flatwoods, West of Dam .. 

Scientific Name Common Name Stratum 
IPinus elliottii Slash pine Canopy 
IPinus palustris Longleaf pine 
IPinus taeda Loblolly pine 
Quercus nigra Water oak Subcanopy 
!Astmina reticulata Flatwoods pawpaw Shrub 
1,/lypericum reductum Matted sandweed 
I/lex g/abra Gallbeny 
ILyonia lucida Shiny lyonia 
ISerenoa repens Saw palmetto 
Vaccinium myrsinites Shiny bluebeny 
!Andropogon virginicus Broom grass Herbaceous/Ground 
Aristida beyrichiana Wire 2IclSS 

Aristida spiciformis Bottlebmsh threeawn irra.ss 
Carphephoruscamosus Lavender paintbrush 
Elephantopus carolinianus Leafy elephant's-foot 
'iE:upatorium mohrii Mohr's thorough-wort 
Eupatorium roiundifo/ium False hoarhound 
I/{ edyotis uni.flora Cluster diamond-flower 
ILiatris graci/is Common blazing-star 
ludwigia maritima Coastal plain seedbox 
ILyonia fruticosa Stagger bush 
IJ'ityopsis graminifo/ia Silk-grass -
iprerocaulon pycnostachyum Blackroot 
IRhexia mariana . Pale meadow-beauty 
ISabatta brevifelia White sabatia 
ISolidago fistulosa Hollow goldenrod 
ISorghastrum secundum Lopsided indian grass 
IXyris platylepis Tall yellow-eyed-grass 
Gelsemium sempervirens Yellow jessamine Vines & Epiphytes 
~mi/ax bona-nox Catbrier 
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i 
B2.0 Habitat Analysis 

Wet pine flatwoods (most of the habitat now affected by high pool water) plant species include: 

1. Canopy: loblolly pine, slash pine, with some pond pine and longleaf pine. 

2. Subcanopy: laurel oak, upland laurel oak, swampbay, and sweetgum. 

3. Shrub: wax-myrtle, saw palmetto, highbush blueberry, and gallberry. 

4. Herbaceous/Ground: bushy broom grass, redroot, and many sedges. 

Dry pine flatwoods plant species include: 

1. Unburned: 

A. Canopy: lob lolly pine, slash pine, with some longleaf pine. 

B. Subcanopy: laurel oak, upland laurel oak, swampbay, and sweetgum. 

C. Shrub: wax-myrtle, saw palmetto, highbush blueberry, gallberry; shiny lyonia, and 
stagger-bush. · 

D. Herbaceous/Ground: bushy broom grass and redroot. 

2. Burned: 

A. Canopy: lob lolly pine, slash pine, with some longleaf pine. 

B. Subcanopy: water oak. 

C. Shrub: wax-myrtle, saw palmetto, highbush blueberry, and gallberry. 

D. Herbaceous/Ground: extensive list of species (see Table B2-9). 

B2.1.3 Freshwater Swamp 

Much of the freshwater (lacustrine) swamp habitat that is found along the margin of the reservoir is of recent 
origin. The remaining dominant slash and loblolly pines from the former pine flatwoods habitat are 
prominent. The newly codominant wetland trees (pond cypress, red maple, blackgum, etc.), though tall, are 
still small in diameter. The herbaceous layer has been almost entirely replaced by wetland and aquatic 
species (see Table B2-10 and B2-11). 

The Deep Creek swamp (a palustrine :freshwater swamp), north of the reservoir, contains Atlantic white 
cedar (Chamaecyparis thyoides), variable-leaf Indian-plantain (Arnoglossum diversifolium), Chapman's 
sedge (Carex chapmanii), grass-of-parnassus (Parnassia grandifolia), and the Florida willow (Salix 
jloridana). This 
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Table 82-10 · 
1997 Assessment o, Ocklawaha River/Rodman Reservoir Habitats 

Fresh Water Swam ,, West Side of Dam on Reservoir Marl!in 

Scientific Name Common Name Stratum 
Acerrubrum Red maple Canopy 
Liquidambar styraciflua Sweetgum 
'Wagnolia virginiana Sweetbay 
Nyssa sylvatica var. bi.flora Blackgum 
Pinus taeda Loblolly pine 
Taxodium ascendens Pond cypress 
Quercus nigra Water oak Subcanopy 
Myrica cerifera Wax-myrtle 
Vaccinium corymbosum Highbush blueberry Shrub 
Co/ocasia esculenta Wild taro 
Cyperus haspan Sharp-edge sedge Herbaceous/Ground 
IJlibiscus coccineus Red hibiscus 
lluncus e.ffasus Soft rush 
l[.achnanthes caroliniana R-edroot 
l[.udwigia peruviana Primrose-willow 
Osmunda cinnamomea Cinnamon fem 
Panicum repens Torpedo grass 
I.Panicum rigidulum Redtop panic grass 
Panicum verrucosum Warty panic grass 
Pluchea longifolia Tall white fleabane 
Polygonum densiflorum Giant smartweed 
Polygonum punctatum Dotted smartweed 
I.Pontederia cordata Pickerel-weed 
IRhynchospora comiculata Homed beakrush 
ISagtttaria /atifolia Duck-potato • 
Typha latifolia Common cat-tail 
'Mikania scandens Climbing hempweed Vines & Epiphytes 
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I Table B2-11 

1997 Assessment of Ocklawaha River/Rodman Reservoir Habitats 

' 
Swamp Along Margin of South Side of Reservoir 

Scientific Name Common Name Stratum 
!Acer rubrum Red maple Canopy 
Gordonia lasianthus Loblolly-bay 
'Magnolia virginiana Sweetbay 
Nyssa sylvatica var. biflora Blackgum 
Persea palustris Swampbay . 
Pinus elliottii Slash pine 
Taxodium ascendens Pond cypress 
Cephalanthus occidentalis Button bush Shrubs 
!lex: cassine . Dahoon holly 
'Myrica cerifera Wax-myrtle 
Salix: caroliniana Coastal plain willow 
IA.ndropogon glomeratus Bushy broom grass Herbaceous/Ground 
Boehmeria cylindrica Bdg-hemp 
Centella asiatica Coinwort 
C/adium jamaicense Saw-grass 
Eupatorium capi//ifolium Dog-fennel 
IEupatorium leptophy//um Marsh dog-fennel 
Euthamia tenuifo/ia Flat-topped goldenrod 
'Hibiscus coccineus Red hibiscus 
ILachnanthes caro/iniana Redroot 
Luzio/a fluitans Water grass 
Wuphar /utea Spatter-dock 
lPanicum hemitomon Maidencane 
!Raspa/um urvi//ei Vasey grass . 
lPontederia cordata Pickerel-weed 
Rubus argutus Highbush blackberry 
IRubus cuneifolius Sand blackberry • 
ISaururus cernuus Lizard's-tail 
Spartina bakeri Baker cord grass 
Triadenum virginicum Marsh St. John's-wort 
Typha species Cat-tail 
Woodwardia areo/ata Dimorphic chain fem 
Woodwardia virf!inica Virginia chain fem 
Vitis rotundifolia Wild grape Vines & Epiphytes 



B2.0 Habitat Analysis 

vegetation community is an important refugium for these uncommon species. The Deep Creek swamp 
flooded by the reservoir contains only a few dominant and shrub species (see Table B2-12). 

The species that occur in marginal freshwater swamps include: 

1. Canopy: loblolly pine, slash pine, red maple, blackgum, sweetbay, pond cypress, and 
sweetgum. 

2. Subcanopy: swampbay, red maple, laurel oak, and sweetgum. 

3. Shrub: highbush blueberry, wax-myrtle, gallberry, shiny lyonia, and dahoon holly. 

4. Herbaceous/Ground: extensive list of species (see Tables B2-10 and B2-11 ). 

B2.1.4 Freshwater Marsh 

Where the floodplain swamp merges into the shallow areas of the reservoir lake, a mixed marsh system 
exists with common freshwater marsh species including: pickerel-weed, spatter-dock, alligator-weed, cat
tails, smartweeds, bulrushes, and spikerushes. 

B2.1.5 Hydric Hammock 

The hydric hammock habitat is mostly found along the upland margin of the floodplain swamp. It occurs in 
scattered locations such as higher places along the river banks and other places where .flooding is not as 
frequent. 

The species that occur in hydric hammocks include: 

1. Canopy: loblolly-bay, pond cypress, red maple, cabbage palm, sweetbay, and sweetgum. 

2. Subcanopy: blue-beech, swampbay, red maple, laurel oak, and sweetgum. 

3. Shrub: highbush blueberry, Virginia-willow, wax-myrtle, dahoon holly, and needle palm. 

4. Herbaceous/Ground: include most species that occur in the floodplain swamp. 

B2.1.6 Springs 

The various springs located in the floodplain are mostly flooded, leaving no vegetation to assess. 

B2.1.7 Berms 

These artificial dikes are vegetated with disturbance species, as well as bald and pond cypress, red maple, 
coastal plain willow, wax-myrtle, sweetgum, button bush, and various vines. 
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Table B2-12 
1997 Assessment of Ocklawaha River/Ro_dman Reservoir Habitats 

Deep Creek Wetlands 
Scientific Name Common Name Stratum 

!Acer rubrum Red maple Canopy 
Nyssa sylvatica var. biflora Blackgum 
Sabal palmetto Cabbage palm 
Taxodium ascendens Pond cypress 
Cephalanthus occidentalis Button bush Shrub 



B2.0 Habitat Analysis 

B2.2 Historic Vegetation Communities 

The habitats that occurred before the Kirkpatrick Dam was constructed are the same as those currently found 
around the Rodman Reservoir: floodplain swamp, hydric hammock, lake swamp, springs, and pine 
flatwoods. Various individuals who had studied the prereservoir vegetation confirm these findings. A study 
completed by the St. Johns River Water Management District (SJRWMD) for the Florida Department of 
Environmental Protection (FDEP), Environmental Studies Concerning Four Alternatives for Rodman 
Reservoir and the Lower Ocklawaha River, Volume 20, Mnalysis of Habitats,@ describes an interpretation 
of the lower Ocklawaha vegetation habitats from 1943 Soil Conservation Service (SCS) black and white 
aerial photos, which noted these same communities (Warr etal. 1994). 

As was indicated in Section B2.1, considerable evidence exists that supports the claim that a great majority 
of the floodplain swamp forest, bottomland mixed hardwood forest, and the adjacent pine flatwoods were 
heavily logged by the turn of the century. However, seasonal flooding associated with the Ocklawaha and St. 
Johns Rivers provided sufficient nutrient exchange in the swamp forest, to restore and/or maintain vegetation 
community structure, composition, and function. Relatively natural hydro logic conditions may have helped 
maintain diversity in both floral and faupal elements of the floodplain community. 

B2.2.1 Floodplain Swamp 

All evidence shows that the predominant vegetation on the floodplain is the same as present in preserved 
areas. Differences occur between the recorded historical herbaceous layer and the present. These differences 
are probably due to the frequency and timing of flooding and presence of propagules washing downstream 
into the floodplain. Layers of silt brought by floods cover many of the extant small herbaceous species and 
provide an open area in which flood-carried seeds can germinate. 

B2.2.2 Pine Flatwoods 

Commercial logging of the natural upland pine flatwoods occurred in the region prior to construction of the 
dam, and pine trees continue to be cultivated for future harvests. The pine flatwoods were dominated by two 
to three species of pines, among slash, loblolly, pond, and longleaf. Historically, prior to Kirkpatrick Dam 
construction, the pine flatwoods adjacent to Rodman were always subject to harvest. In some ways, 
harvesting replaced the need for frequent natural fire. Consequently, a subcanopy was seldom developed due 
to frequent harvesting, and the historic pine flatwoods would have resembled the seasonally burned 
flatwoods seen today. · 

B2.2.3 Lake Swamp 

The freshwater swamp habitat appears to be similar to that found historically. The chief difference in the 
historical and current composition appears to be maturity. The dominant species were larger prior to dam 
construction and subsequent flooding. 

B2.2.4 Hydric Hammock 
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B2.0 Habitat Analysis 

Historic evidence indicates that the hydric hammock habitat was the same as it is at present. It appears that 
the plant species that occurred before the reservoir flooded are the same as those species now found in this 
habitat above and below the reservoir. 

B2.2.5 Springs 

The springs located in the floodplain historically had vegetation appropriate to the elevation of the soils: 
swamp, floodplain, hydric hammock, and marsh. 

B2.3 Expected Vegetation After Partial Restoration 

The following sections provide a brief description of the expected natural revegetation of the floodplain 
restoration area. The predictions discussed herein are consistent with those presented in Volume 17, . 
AModeling of Floodplain Forest Succession in Rodman Reservoir Under River Restoration and Partial 
Reservoir Retention Alternatives,@ of the SJRWMD study (SJRWMD 1994). 

B2.3.1 Short Term, 0-5 Years 

During and immediately after complete reservoir drawdown, the majority of vegetation will be herbaceous. 
Virtually all of the extant seed bank is composed of seeds and propagules from the existing adjacent 
herbaceous species. Seed bank studies show that the areas in the center of the current reservoir have few if 
any viable seeds (Burks 1996). Shallow areas exposed during the early drawdown will often be covered by 
existing aquatic plants (such as hydrilla) that will form a surficial mat. The mat will decay during the 
following few months. As the mat decays, seeds in the seed bank should germinate and sprout. Open areas 
not covered by hydrilla are expected to revegetate in the same manner. As the water declines during the 
three drawdowns and during successive years, each year seeds are expected to fl.oat along the receding lake 
margin into the shallow areas, replenishing the seed bank to some extent so that the same sequence of 
germination will occur. 

At tb.e completion of the drawdown, the majority of the land covered by open water will be exposed. Some 
low pockets will be covered by water. Most of the exposed land should soon be covered by herbaceous 
species that have germinated due to natural distribution and conditions. Some of the herbaceous species will 
be a result of seeding native species to control erosion. Critical areas will be planted with woody species to 
further stabilize creek banks and control erosion. 

At the conclusion of 5 years, the basin will have some areas in which shallow open water pools remain 
during normal flow. During periods of low flow, these shallow open water areas are expected to dry and 
enable vegetation to become established. Virtually all of the former Rodman open pool area will be covered 
by low vegetation that is not more than 5 feet tall. The upper areas of the pool toward the Eureka Dam that 
now have standing trees will look healthier with some natural woody regeneration from seeds. 

B2.3.2 Mid-Term, 25 Years 

B2-19 



B2.0 Habitat Analysis 

After 25 years of natural recruitment and growth of the native herbaceous species, the woody species, which 
were planted to control erosion, will have matured and should be producing propagules for regeneration. All 
former open water.areas, except for those with flowing water (river, spring runs, creeks), will be covered 
with rooted vegetation. The taller trees will still be very evident in the areas where they were planted for 
erosion control. Smaller trees and shrubs will radiate away from these tall tree seed sources as the seeds 
spread, germinate, and grow. 

B2.3.3 Long Term, 50 Years 

The floodplain will be covered with woody vegetation. Very few areas will have herbaceous vegetation as 
the topmost stratum. The floodplain tree species will have matured, and the dominant species will define the 
vegetation community structure, composition, and functional characteristics. The mature, canopied forest is 
not expected to be present over the entire area for perhaps 75 years and may take over 100 years to resemble 
the prereservoir forest. 

B2-20 

L 

l 
l 
[ 

i 
i 
r 
I 
L 

i_ 

l 
[ 

r L 

r 
Ii 

I 

I 
L 

r-,1 

I 
L 

I 
I 
r 
i 



L __.; 

B3.0 Threatened and Endangered Plants 
Populations of some species are large, continuous, and relatively stable. Some populations are small and 
sparsely distributed, while others fluctuate rapidly from season to season. Small and/or rare populations may 
be the result of many factors including: few or limited habitat sites available, habitat sites beyond a species 
normal dispersal capability, competition or low carrying capacity, natural selection and/or successional 
displacement, and/or resource partitioning complications associated with early stages of colonization. 
Threatened and endangered plants are those species whose population is so reduced that extinction is 
possible. 

Rare species are the result of a complex ecological and evolutionary process. Endangered and threatened 
species are not always in small populations that are geographically isolated from one another. Although 
some rare plants maintain large population sizes, a majority occur in small populations. Species that occur in 
small, isolated populations may possess genetic systems adjusted to close inbreeding and may have 
adaptations that offset scarcity. Species that have become rare as a result of a disastrous event (fire, logging, 
grazing, etc.) may be more susceptible to genetic stresses imposed by small population size. 

The protection of genetic diversity within species has become a priority for successful conservation efforts. 
The long-term objective has been the viability of the species. Genetic diversity is thought to enhance 
viability by maximizing the chances for persistence within changing environments. Genetic variation is _the 
basis for potential evolutionary change. 

Threatened and endangered plant species that are known or expected to be present in the proposed Rodman 
Reservoir project area are discussed as to their biology, habitats, habitat changes, recommendations for 
minimizing and mitigating impacts, and conservation. 

B3.1 Threatened and Endangered Plant Species Habitats 

This project will affect those habitats that are inundated by the Rodman Reservoir and the margins of the 
habitats surrounding the reservoir. Additionally, a borrow pit located just southeast of the dam will be 
utilized for the permanent deposition of dredged silt and other materials removed from the dam. The habitats 
at this site that are proposed to be included in this project are floodplain swamp, freshwater swamp, marsh, 
hydric hammock, and sand pine scrub. The wetland habitats are those that will be most affected by the 
removal of the dam. These wetland habitats have been discussed in the previous habitat analysis ( see Section 
B2.0). 

A borrow pit that occurs southeast of the dam was an original source of much of the material used for the 
construction of the dam. This borrow pit is located in sand pine scrub habitat. This scrub system is 
contiguous with the Ocala National Forest. Scrub habitat provides support for an important component of 
the threatened and endangered flora of Florida. The Ocala scrub is well known for occurrences of these 
species. 

B3- l 



B3.2 Methodology 

B.3.2.1 Literature Review 

B3.0 Threatened and Endangered Plants 

Prior to the field observations, plant studies began with a literature review to determine the plant species that 
could potentially be present (based on known geographic range and the presence of suitable habitat) on the 
project site. Primary sources of information were the Florida Natural Areas Inventory (FNAI) database, the 
Florida Committee on Rare and Endangered Plants and Animals (FCREPA} reports, and Coile's Notes on 
Florida's Endangered and Threatened Plants.· 

Species of interest for this project consist of plants designated by the U.S. Fish and Wildlife Service 
(USFWS) as endangered, threatened, or under review for listing; and plant species designated by the Florida 
Department of Agriculture and Consumer Services (FDA) as endangered, threatened, or commercially 
exploited. 

Land uses in the project area will be verified to determine the possible occurrence of plants listed as 
endangered, threatened, or otherwise of special concern. Most of the project area is currently covered by 
open water. Other land uses in the project area include herbaceous and forested wetlands and a small amount 
of sand pine scrub. 

B3.2.2 Plant Surveys 

Plants can be seasonal. Some plants can only be identified in the season of flowering or fruiting, while other 
species can be positively identified at other times. Thorough field studies are generally conducted when the 
plants can best be identified. · 

References detail the habitat in which listed plant species are usually found. The biologist must be able to 
identify the habitat, as well as the plant species that make up the various habitats. Habitat identification is 
accomplished by being able to recognize the dominant species and the crucial components/species within the 
habitat. All habitats within a general category are not alike. The lack of crucial species may indicate that the 
habitat will not support the endangered and threatened species of concern due to disturbance or natural 
variation. 

Plant field surveys were conducted by the FNAI, SJRWMD, and PBS&J. In each of the three surveys, 
different seasons and different areas were selected for intensive observations. Survey timing was 
coord1nated so that the maximum numbers of species were likely to be identifiable during that season. Local 
weather conditions or variation within species could be expected to affect times of flowering and fruiting. 

Each survey entailed establishing transects sufficient to see suitable habitat. Transects were walked at a pace 
that enabled species determination. Additional time was spent in particularly suitable sites and in sites that 
provided difficult sightings. Difficult sites for finding endangered and threatened species are those that have 
dense vegetation and/or vegetation, which resembles the sought after species. 

Occasionally, species of plants are found where they are least expected. Observers were always alert to this 
eventuality. The various surveyors• experiences that were brought to this project had been gained both by 
training and years of active fieldwork. 
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B3.0 Threatened and Endangered Plants 

B3.3 Species Expected 

The listed species that could be expected to be found in the habitats at this proposed project site are shown in 
Table B3-1. The habitats in the project site are all disturbed. Those created by and along the reservoir 
margin are not old and are not expected to have attained the condition and structure to be suitable for 
threatened and endangered species found typically in those habitats. The most likely sites to contain listed 
species are those immediately below Kirkpatrick Dam, around Eureka Dam, along Deep Creek above the 
reservoir, and in the area around the southeast borrow pit. 
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B3.0 Threatened and Endangered Plants 

TableB3-1 

Threatened and Endangered Plant Species and Commercially 
Exploited Plant Species That May Occur Within the Project Area 

State Federal 
Scientific Name Common Name Habitat Status Status 

Acrostichum danaeifolium Giant leather fem Freshwater marsh C -
Asclepias curtissii Curtiss' milkweed Scrub E -

Bonamia grandiflora Florida bonamia Scrub E T 

Bumelia lycioides Buckthom Floodplain E -
(Sideroxylon lycioides) 

Cacalia diversifolia Variable-leaved Indian- River swamp, wet T -
(Arnoglossum diversifolium) plantain woods along stream 

Calamintha ashei Lavender basil Scrub T s 
Campyloneurum phyllitidis Long strap fem Swamps E -
Cleistes divaricata Rose orchid Swamp, stream bank T -

Conradina etonia Etonia Rosemary Scrub E E 

Dicerandra cornutissima Long-spurred mint Scrub, sandhill E E 

Epidendrum conopseum Green-fly orchid Hardwood & cypress C -
swamp 

Eriogonum jloridanum Scrub-buckwheat Scrub, sandhill E T 

Garberia heterophylla Garberia Scrub T -
Illicium parviflorum Yellow star-anise Bottomland forest E s 
Isoetes engelmannii Engelmann's quillwort Floodplain E -

Listera australis Southern twayblade Stream bank T -
Lobelia cardinalis Cardinal flower Riverbank T -

Matelea floridana Florida spiny-pod Hydric hammock E -

Mate/ea gonocarpos Angle-pod Floodplain T -
Mate/ea pubiflora Trailing spiny-pod Scrub, sandhill E -

Nolina brittoniana Britton's beargrass Scrub E E 
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B3.0 Threatened and Endangered Plants 

State Federal 
Scientific Name Common Name Habitat Status Status 

Osmunda cinnamomea Cinnamon fem Swamp C -

Osmunda regalis Royal fem Swamp C -
Platanthera ciliaris Yellow-fringed orchid Floodplain forest T -
Platanthera flava Gypsy-spikes Floodplain forest T -
Pogonia ophioglossoides Rose pogonia Swamp T -
Polygala lewtonii Lewton's polygala Scrub E E 

Pteroglossaspis ecristata Scrub eulophia Scrub T s 
Rhapidophyllum hystrix Needle palm Bottomland C -
Salix floridana Florida willow Bottoinland forest, E s 

stream margin, marsh 

Spigelia loganioides Florida pinkroot Swamp E -

Spiranthes laciniata Lace-lip ladies'-tresses Marsh, swamp margin T -

Spiranthes longilabris Long-lip ladies'-tresses Marsh T -
Stylisma abdita Hidden stylisma Scrub E -
Tillandsia utriculata Giant wild-pine Cypress swamp E -

Tipulariii · discolor Crane-fly orchid Floodplain T -
Zamia pumila Coontie Well-drained sand C -

Total 37 6 

S = Forest Service Sensitive Species 
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B3.0 Threatened and Endangered Plants 

B3.4 Species Found on Site 

Twelve listed species were discovered during the various surveys (see Table B3-2). 

Table B3-2 

Threatened and Endangered Plant Species and Commercially 
Exploited Plant Species That Have Been Found Within the Project Area 

State Federal 
Scientific Name CommonName Habitat Status Status 

Acrostichum danaeifolium Giant leather fem Freshwater marsh C N 

Bumelia lycioides Buckthom Floodplain E N 
(Sideroxylon lycioides) 

Cacalia diversifolia Variable-leaved Indian- River swamp, wet woods T N 
(Amoglossum diversifolium) plantain along stream 

Garberia heterophylla Garberia Scrub T N 

Lobelia cardinalis Cardinal flower Riverbank T N 

Mate/ea jloridana Florida spiny-pod Hydric hammock E N 

Osmunda cinnamomea Cinnamon fem Swamp C N 

Osmunda regalis Royal fem Swamp C N 

Pamassia grandifolia Grass of pamassus Stream, spring runs E N 

Rhapidophyllum hystrix Needle palm Bottomland C N 

Salix floridana Florida willow Bottomland forest, stream E s 
margin, marsh 

Spigelia loganioides Florida pinkroot Floodplain forest, hydric E N 
hammock 

Total 12 0 

N = Not hsted; S = Forest Service Sensitive Species 

B3.5 Species Assessments 

Thirty-seven listed species of plants were identified as possibly occurring within the habitats in the 
proposed project sites (Table B3-l). Habitat requirements, range, and past occurrences of the species 
were the primary characteristics affecting whether a species was included. Twelve species were actually 
found as a result of the various surveys (Table B3-2). Descriptions of the species found on site are 
detailed below. 
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B3.0 Threatened and Endangered Plants 

B3.5.1 Fems 

Giant leather fem (Acrostichum danaeifolium) is a tall, massive plant with a stout rootstock. It inhabits 
brackish and freshwater sites. It is found in central and south peninsula Florida. Giant leather fern is 
frequent in south Florida and is often weedy along ditches. The northern limit is governed by freezing 
temperatures. Cold temperatures northward in Florida decrease frequency and usually restrict occurrence to 
protected sites. This species is listed by Florida as commercially exploited. 

Cinnamon fem ( Osmunda cinnamomea) has large, clustered, deciduous fronds and an erect rootstock 
eventually covered by a mass of old roots and frond bases. Spores are borne on separate, cinnamon-colored, 
club-like, fertile fronds. The nonfertile (sterile) leaves are twice dissected, coarse, and lance-shaped. 
Cinnamon fem is widely distributed in damp and wet locations with acid soil throughout Florida. This 
species is listed by Florida as commercially exploited. 

Royal fem ( Osmunda regalis ), like cinnamon fem, has large, clustered deciduous fronds and an erect 
rootstock eventually covered by a mass of old roots and frond bases. After a period of time, the erect 
rootstock resembles a trunk. The large fronds are twice dissected. Divisions of the fronds are almost 
opposite as is placement of the subleaflets. Fertile fronds resemble the sterile fronds, except the terminal 
portion is densely clustered, contracted, and covered with spores. Royal fern grow in flatwoods, floodplains, 
and wet hammocks throughout Florida. It can endure flooding up to the top of the elevated rootstocks. This 
species is listed by Florida as commercially exploited. 

B3.5.2 Palm 

Needle palm (Rhapidophyllum hystrix) is a shrub with an erect to reclining stem to about 5 feet tall. The 
large, fanlike leaf blades lack a midrib and have long, smooth stalks. The leaf sheaths along the stem bear 
long, needlelike, stiff, very sharp spines. Needle palm grows in bottomland and seepage areas in ravines and 
bayheads on the coastal plain from Georgia into central Florida. This species is listed by Florida as 
commercially exploited. 

B3.5.3 Dicots 

Buckthom (Bumelia lycioides ), more correctly known as Sideroxylon lycioides, is a shrub or small tree up to 
50 feet tall with milky sap. Some of the branches have sharp thorns. The simple leaves are about 3 to 5 
inches long and usually oblanceolate with a short petiole. The upper surface is glabrous, and the lower is 
sometimes pubescent along the midrib. Buckthom grows in floodplain forests and in other low and well
drained woodlands. It is wide ranging, being found from Virginia south to Florida, west to Texas, and inland 
to Missouri, Indiana, and Illinois. This species is listed by Florida as endangered. 

Variable-leaved Indian-plantain ( Cacalia diversifolia ), sometimes known as Arnoglossum diversifolium, is a 
glabrous, perennial, herbaceous species with a short basal caudex and a ribbed stem to 4 feet tall. The leaves 
are cordate-ovate in outline and irregularly and coarsely toothed-lobed. The lower leaves are quite large and 
become smaller upwards. The flowers in May to August are bright lavender or cream-white with a lavender 
tinge. This species is usually found in river swamps and wet woods along streams in selected locations in 
north and panhandle Florida, and adjacent Georgia and Alabama. This species is listed by Florida as 
threatened. 
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B3.0 Threatened and Endangered Plants 

Garberia ( Garberia heterophylla) is a shrub usually 3 to 6 feet tall. Leaves are gray-green and about 1 inch 
long with an indented tip. Rose-purple flowers are about 0.5 inch long in spectacular flat-topped clusters. 
This native species occurs in sand pine scrub. This species is listed by Florida as threatened because it 
occurs in scrub habitat, which is relatively rare statewide; however, it should be noted that due to the 
extensive scrub habitat found in the Ocala National Forest Garberia is locally common. 

Cardinal flower (Lobelia cardinalis) is a perennial herbaceous plant growing to 6 feet tall. Lanceolate leaf 
blades vary from 2 to 8 inches long and have sharp to small knobby teeth on the margin. Bright red, showy 
flowers occur in terminal racemes during the late summer and fall. Cardinal flower occurs in most low, wet 
sites often along rivers and streams. It is wide ranging, occurring from Canada and Minnesota south to 
central Florida and east to Texas. This species is listed by Florida as threatened. 

Florida spiny-pod (Mateleajloridana) is a perennial, twining, climbing vine with milky sap. Leaves are 
approximately 2 inches long, rounded, and cordate at base resembling small air-potato (Dioscorea bulbifera) 
leaves. Flowers are purplish. Florida spiny-pod occasionally occurs in hydric hammocks, but is more often 
found in upland hammocks. This endemic species is found from the central peninsula Florida into the 
eastern panhandle. It is listed by Florida as endangered. 

Grass of pamassus (Parnassia grandifolia) is a glabrous perennial with basal, ovate, 3-inch-long leaves with 
rounded bases and tips and long petioles. White flowers are solitary on long stalks. This species is fourid 
from West Virginia and Virginia, west to Missouri, and south to Florida and Texas. In Florida, it can be seen 
along streams and cypress strands It reaches its southern distribution in Marion County. It is listed by 
Florida as endangered 

Florida willow (Salix jloridana) is usually a shrub, but can be a tree to 90 feet tall. Branchlets and young 
twigs are densely short, soft pubescent, which become glabrous with age. Mature leaf blades are glabrous on 
the upper surface and pubescent beneath with a broadly rounded base and obtuse tip. The Florida willow is 
usually found in and along spring runs and in spring-fed floodplains and swamps from central Georgia into 
northern Florida. This species is listed by Florida as endangered. 

Florida pinkroot (Spigelia loganioides) is an endemic, glabrous, perennial, herbaceous plant from a short 
caudex with one to several stems to 12 inches tall. Leaves are oblanceolate, entire, and smaller near the base 
of the plant. A few white flowers are borne in a cluster at the tip of a leafy stalk. Florida pinkroot occurs in 
wet hammocks in Levy and Marion counties, Florida. It is listed by Florida as endangered. 

B3.6 Expected Effects of Drawdown 

Of the 37 species on the target list, 12 species have been reported in the proposed project site. Species that 
are of concern due to factors such as the southern limit of range and limited occurrence in Florida are found 
in or near the project site: Atlantic white cedar (Chamaecyparis thyoides) and Chapman• s sedge (Carex 
chapmanii). No federally listed species have been found in this project site. Partial restoration of the 
Rodman Reservoir will eventually increase the habitats for all of the species, which have been found on the 
project site. Individual species are discussed as follows: 

Giant leather fem distribution is usually limited by freezing temperatures. This species is found in the 
mature floodplain forest protected from the cold by the dense canopy and the water. The removal of the 
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B3.0 Threatened and Endangered Plants 

reservoir will eventually increase its potential habitat as the canopy matures. Propagation of this fem is by 
spores, which are carried by wind and water. Most of the threat to this species has been from commercial 
exploitation, which does not occur in these protected lands. No plants are expected to be lost. 

Cinnamon fem and royal fem both occur in most of the wet habitats. Normal ebb and flow of the river will 
govern the extent of distribution. Cinnamon fem inhabits areas less frequently flooded, but can endure 
significant flooding of short duration. Royal fem will grow in areas oflong-term flooding. Both plants are 
common in and around the project site. As with giant leather fem, propagation is by wind and water borne 
spores, and the principal threat is from commercial exploitation, which does not occur on these protected 
lands. Any plants lost will be quickly replaced by germination of spores and the resulting new plants. 

Needle palm occurs along the edge of the floodplain forest primarily in the hydric hammock. No plants were 
found along the reservoir. The habitat for this species will increase exponentially as the floodplain forest 
returns. Propagation is by fruits. Restoration will aid in the spread of this species. The only threat to this 
species is commercial exploitation, which does not occur on these protected lands. 

Buckthom is a wide-ranging species considered endangered in Florida as it reaches the limits of its range. 
Distribution is very scattered in Florida. Several plants have been found in the floodplain forest along the 
Ocklawaha River. Eventual habitat restoration will create several thousand additional acres of good natural 
environment for colonization. Buckthom is propagated by fruits. No plants are expected to be lost by 
restoration efforts. 

Variable-leaved Indian-plantain is endemic to north peninsula and central panhandle Florida, southwest 
Georgia, and southeast Alabama. Distribution is quite limited, and no habitats contain abundant plants. This 
species prefers river swamps and wooded areas along streams. The plants found in the Ocklawaha River 
floodplain ar~ in the swamp. The populations seem to contain several individuals as would be expected with 
aerial-bome_s,eed distribution in a dense forest. Plants are likely covered by silt or washed downstream from 
time to time'with flooding. No plants are expected to be lost due to this project. Additional habitat will be 
available for colonization when restoration is complete. 

Garberia is endemic to scrub and dry sandy prairies in north-central peninsula Florida. This shrub is very 
attractive and is being cultivated as an ornamental by various nurseries. Several plants occur in the scrub 
around the borrow pit southeast of the dam and along the access road, which will be utilized for spoil 
deposition. Construction activities at the borrow pit and road widening will likely affect several of these 
plants. Natural propagation of this species is by seeds. 

Cardinal flower is a wide-ranging species with scattered occurrence in Florida. It can be locally common. 
Most frequently, it is seen, as along the Ocklawaha River, as quite scattered individuals. Sometimes in 
marshes it is found in profusion on floating mats. Propagation is by seeds. Nurseries frequently cultivate 
this species for its showy, bright red flowers. The scattered plants along the river are not expected to be 
affected by the restoration. The river bank habitat utilized by this species at this site will be increased, and 
the population is expected to increase. 

Florida spiny-pod is mostly found in upland habitats. It occurs in the unique Atlantic white cedar community 
along Deep Creek. Propagation is by seeds. The population will not be affected by the restoration. Habitat 
for this species along Deep Creek is expected to increase. 
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B3.0 Threatened and Endangered Plants 

Grass of pamassus is only found in the Atlantic white cedar community along Deep Creek. Propagation is by 
seeds. No plants are anticipated to be affected by the restoration effort. 

Florida willow is an endemic species that is found in north Florida and two counties in Georgia. The plant 
grows mostly in spring runs and in habitats formed along the outflow of large springs. Growing mostly in 
water, it is limited by habitat. Florida willow is found along Deep Creek above the project area. The 
lowering of the water in the reservoir is not expected to affect this species. Habitat is expected to increase. 
Propagation is by seeds, which are wind- and water-home. 

Florida pinkroot is endemic in two counties in Florida. Populations are spread by seed and inhabit wet 
hammocks. Restoration of the Ocklawaha River is expected to increase the habitat available for 
colonization. 

The Atlantic white cedar community is located above the area affected by the reservoir pool. Habitat for this 
unique community will be increased as water in Deep Creek below the populations is lowered. 

. B3. 7 Mitigation 

The only species expected to be affected by the Rodman Reservoir restoration project is garberia, which 
occurs in the unique flora of the sand pine scrub located in the west end borrow pit (see Table B3-3). Any 
plants damaged by construction activities will be replaced by using stock from local nurseries. Seeds can be 
gathered from the affected plants and grown locally. At the completion of construction activities, Garberia 
plants will be replanted in the areas disturbed by the construction. 
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Table B3-3 

Sand Pine Scrub Community 
West End Borrow Pit 

Scientific Name CommonName Stratum 
Maf!llolia wanditlora Southern Mamolia Canonv: 
Pinus clausa Sand Pine 
Ouercus J!eminata Sand Live Oak 
Ouercus hemisohaerica Unland Laurel Oak 
I Ouercus laevis TurkevOak 
Bumelia tenax Toul!h Buckthom Subcanoov: 
flex ooaca var. arenicola Scrub Hollv 
Lvoniaferruf!inea Rusty Lyonia 
Persea humilis Silkbav 
Prunus serotina WildCherrv 
Ouercus chaomanii Chanman's Oak 
Ouercus mvrtifolia MvrtleOak 
Vaccinium arboreum Sparkleberrv 
Amoroha fruticosa False Indi20 Shrub: 
Asimina obovata Flae:Pawuaw 
Callicaroa americana French Mulberrv 
Ceratwla ericoides Florida Rosemarv 
Garberia heteroohvlla Garberia 
Hvoericum hvoericoides St. Andrew's-cross 
Sabal etonia Scrub Palmetto 

L , Serenoa reoens Saw Palmetto 
Vaccinium darrowii Darrow Blueberrv 
Vaccinium mvrsinites Shinv Blueberrv 
Vaccinium stamineum Deelberry 
AndroooJ!on brachvstachvus Shortsoike Bluestem Helbaceous/Ground: 
AndroooJ!on vinrinicus Broom Grass 
Aristida rn1rans Corkscrew Threeawn Grass 
Bidens vilosa Common Be2e:at-tick 
Bulbostvlis ciliatifolia Hair Sed2e 
Cenchrus incertus Field Sandspur 
Chamaecrista fasciculata Partridge-pea 
Chrvsoosis linearifolia Narrow-leaf Golden Aster 
Convza canadensis Horseweed 
Crotonoosis linearis Rushfoil 

I Cvnerus nashii Scrub Sedge 
Daleafeavi Globe-headed Prairie-clover 
Desmodium viridiflorum Velvet-leaved Tick-trefoil 
Dif!itaria villosa Shairnv Crab Grass 
Diodia teres Poor Joe 
EraIZrostis elliottii Elliott Love Grass 
Eremochloa oohiuroides Centipede Grass 
Euvatorium comoositifolium D02-fennel or Y ankeeweed 
Eustachvs oetraea Rock Fin2er Grass 
Froelichia floridana Cotton Weed 
Galactia ref!Ularis Prostrate Milk-pea 
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Table B3-3 (continued) 

Havlovavvus divaricatus 
Heterotheca subaxillaris 
Indigofera caroliniana 
Lechea deckertii 
Lesvedeza hirta 
Licania michauxii 
Melinus revens 
Onuntia humifusa 
Panicum aciculare 
Pasvalum notatum 
Pasvalum setaceum 
Pitvovsis waminifolia 
Polv~onella wacilis 
Rhvnchosvora mega/ocarva 
Rubus cuneifolius 
Solidago chavmanii 
Solidago tortifolia 
Svorobolus indicus 
Stillin!!ia svlvatica 
Tevhrosia species 
Trichostema dichotomum 
Trip/asis americana 
Passiflora incarnata 
Smilax auriculata 
Smilax vumila 
Tillandsia usneoides 
Vitis rotundifolia 

Scratch Daisv 
Camohor Weed 
Wild Indigo 
Woody Pinweed 
Hairv Bush-clover 
Gopher-apple 
Natal Grass 
Pricklv-oear Cactus 
Narrow-leaf Panic Grass 
Bahia Grass 
Thin Paspalum 
Silk-grass 
Wireweed 
Large-fruited Beakrush 
Sand Blackbenv 
Chaoman's Goldenrod 
Twisted-leaf Goldenrod 
Smut Grass 

i Oueen's-defatht 
Hoarv-pea 
Forked Blue-curls 
Perennial Sand Grass 
MavPoo 
Wild-bamboo 
Sarsaoarilla Vine 
Soanish-moss 
WildGrane 
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B4.0 Revegetation ,_ 

The goal of this project is partial restoration of the Ocklawaha River in the area of the Rodman Reservoir. The 
dam will be breached and partially removed. Habitat for species inhabiting floodplain swamp forests will 
increase as marsh and aquatic habitats within the reservoir are converted into shrub swamp and eventually into 
floodplain swamp. Planting of vegetation is not planned for restoration. 

B4.1 Natural vs. Assisted Revegetation 

B4.1.1 Natural Revegetation 

As the level of water in the reservoir drops, the exposed land will begin the process of vegetation succession. 
The soil in most of the reservoir is hydric. The hydric soils and the high water table will lead to a succession 
of wetland species in stages ultimately leading to the final stage, a floodplain forest. The first level of 
succession will be low-growing herbaceous species. A seed bank study (Burks 1996) determined that four 
native species accounted for 79 percent of the germination, and five additional species added 14 percent for a 
total of 93 percent of the total germination of the seed bank (see Tables B4-1, B4-2, B4-3). The 
overwhelming majority of the seeds were found in the uppermost shallow areas, which are exposed most 
often. 

Table B4-1 

Most Common Species in Existing 1996 Seed Bank, 79% of Total 

Scientific Name Common Name Not Native 

Polygonum--densiflorum Giant smartweed 
,,..,...,, 

Carex albolutescens Green-white sedge 

Echinochloa walteri Coast cockspur 

Sacciolepis striata American cupscale 

Table B4-2 

Frequent Species in Existing 1996 Seed Bank, 14% of Total 

Scientifiq Name Common Name Not Native 

Ludwigia repens Red ludwigia 

Hydrocotyle ranunculoides Floating pennywort 

Pontederia cordata Pickerel-weed 

Eupatorium capillifolium Dog-fennel 

Amaranthus viridis Slender amaranth * 
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Table B4-3 

Infrequent Seeds in Existing 1996 Seed Bank, 7% of Total 

I Scientific Name I Common Name I Exotic Species 

Amaranthus hybridus Smooth pigweed * 
Andropogon species BroomgGrass 

Bidens laevis Bur-marigold 

Boehmeria cylindrica Bog-hemp 

Ceratophyllum demersum Coontail 

Chara species Stonewort 

Cyperus odoratus Rusty flat sedge 

Eleocharis baldwinii Roadgrass 

Eleocharis vivipara Sprouting spikerush 

Erianthus giganteus Sugarcane plume grass 

Hypoxis leptocarpa Swamp stargrass 

Hydrocotyle umbellata Marsh pennywort 

Hydrilla verticillata Hydrilla * 
Juncus dichotomus Forked rush 

Juncus diffusus Soft rush 

Juncus marginatus Shore rush 

Juncus repens Floating rush 

Juncus scirpoides Needle-pod rush 

Leersia hexandra Southern cut grass 

Limnobium spongia Frog's-bit 

Mikania scandens Climbing hempweed 

Myrica cerifera Wax-myrtle 

Panicum hemitomon Maidencane 

Panicum strigosum Fringed panic grass 

Pentodon pentandrus Hale's pentodon 

Potamogeton illinoensis Illinois pondweed 

Richardia brasiliensis Brasil pusley * 
Scirpus cubensis Burhead sedge 

Sesbania vesicaria Bagpod 

Woodwardia areolafa Dimorphic chain fem 

Youngia japonica Asiatic hawk's beard * 
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B4.0 Revegetation 

Most seeds, particularly woody species, do not survive submergence for long periods. Seed production of 
woody species is much less than that observed in herbaceous species. Dispersal distance for woody species is 

· usually much less than herbaceous species as well. Viability of propagules of woody species is often short. 
Although the reservoir has been lowered periodically as an aid to weed control, the amount of time that even 
the shallow areas have been covered by water is sufficient to fill the seeds of woody species. The periodic 
lowering of the water level does, however, enable the seeds of many herbaceous species to survive in the seed 
bank. Herbaceous species are more efficient at seed production and distribution and are more common. The 
nature of seed dispersal in water would tend to push the majority of seeds into the shallow areas near shore. 
Also, most plants are located around and along the shore. 

As water is drawn down during the colder months for 3 succeeding years, it is probable that additional seeds 
will be deposited into the shallow areas. The additional time for seed dispersal will allow more natural 
revegetation to take place. The erosion control afforded by the natural distribution of seeds will be less costly 
and will likely provide more effective control than other more labor intensive erosion control measures. The 
amount of time that even the shallow areas have been covered by water is sufficient to kill the seeds in the soil. 

B4.1.2 Assisted Revegetation 

The drawdown of the reservoir is proposed for three stages, one stage to be accomplished in each of 3 
succeeding years. The actual drawdown is proposed to take place from October through December in each of 
the 3 years. January and February are normally the coldest months of winter in the Rodman area. 
Germination of seeds is not expected until late February and March; however, hydric species, such as 
pennywort and·smartweed, will germinate and provide cover year round. As germination occurs, the exposed 
soils will be monitored for erosion. If natural regeneration is not occurring rapidly enough to keep erosion 
from occurring, some planting/scattering of seeds may be necessary. 

The presence ·of hydrilla as a common aquatic weed in the reservoir will be a benefit for erosion control. 
Hydrilla only occurs in aquatic habitats and mostly grows in shallow water. As the water is drawn down, the 
dense growth of hydrilla will provide a blanket, which will cover most of the soil and provide effective erosion 
control during the colder months before seed germination can occur. This vegetation blanket will also prevent 
germination of seeds until the blanket decays. Decay is expected to take 3 to 5 months. During the process of 
decay, the weed blanket will help control moisture loss and aid germination. At each stage of drawdown, 
hydrilla is expected to increase its density in the remaining water as it becomes shallow. Each increase of 
cover of the weed will help with erosion control. 

Planting of vegetation will be employed primarily to control erosion, and secondarily to facilitate natural 
succession and seed export. Natural systems will be allowed to operate to restore the floodplain forest. State 
standards for erosion control and water quality require some assisted planting measures. Seeds of native 
wetland species will be used to control erosion to the fullest extent possible. Several nurseries have beeri 
contacted that intend to bid for providing native wetland seeds in quantity. Seeds will have to be contracted at 
an early date to assure an adequate supply during drawdowns. Emergency supplies of annual rye grass will be 
on hand to provide seeds for temporary control of erosion in situations where native species cannot be 
provided or have not germinated in a timely manner. Seed supplies and reserves will be needed from February 
through October for various uses, including revegetation of open reservoir soils, berms, roadsides, and other 
construction-related activities. Rather than going to waste, excess native seeds that are in danger of losing 
viability will be scattered over the entire site to aid the revegetation process. All native wetland seeds will be 
obtained from suppliers in north peninsular Florida. 
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B4.0 Revegetation 

A very large number of native herbaceous species have been documented in and around the Rodman 
Reservoir. The distribution of these species is governed by rainfall patterns, temperature,' germination 
opportunities, flooding, air currents, wildlife, siltation, amount of shade, etc. At no one time is the mix of 
herbaceous species crucial for long-term recovery. As long as herbaceous wetland species are present and the 
surface is prevented from erosion, revegetation will occur in normal successional stages. 

Woody species will be planted in strategic locations along the river, creeks, and spring runs to help with 
control of erosion and to help prevent blowouts of banks due to periodic flooding. The mix of species will be 
as currently found in the floodplain forest above and below the reservoir (see Table B4-4). The current 
mixture of species by all available evidence is the same as before construction of Kirkpatrick Dam. The 
percentages in the mixture vary as to individual site. The intent is to average the percentages to obtain a 
reasonable mix. Percentages of the scattered nondominant subcanopy and shrub layer species are not crucial 
for regeneration. It is only important that they be represented in the mix. The most important species in 
determining the species mix for revegetation efforts belong to the canopy. Local nurseries will be contracted 
to supply the woody species. Specifications will require that seeds from the Ocklawaha floodplain be utilized 
as much as is practical. Tubeling-sized plants will be used for nearly all plantings. Seven-gallon woody plants 
of the same mixture of species will be utilized for more critical areas along the Ocklawaha River banks to 
provide more extensive root systems and larger stems for water resistance. All nursery plants will be grown in 
wet conditions to improve survival. 

The presence of so many stumps and logs will necessitate hand methods of seed distribution.. Also, many 
areas in need of seeding may be small. If extensive areas need seed cover, a small plane or helicopter will be 
utilized. The planting of the woody species is time sensitive and will require planting crews. The banks of the 
various waterways will become exposed at odd times depending on drawdown level and amount of water in 
the system. The more quickly the tubelings can be planted, the better chance they stand of becoming 
established before a high water event occurs. The 7-gallon woody plants will be needed especially for the 
areas where the trees that were along the bank were removed prior to dam construction and in other areas 
where destabilization has occurred. The larger plants of woody species, various methods of cribbing, 
tubelings, and seeds will all be used for the most unstable portions of banks. 

To encourage wildlife, some assisted planting will occur on exposed berms. Species will be planted for cover 
and food. An additional benefit to revegetation is that birds often will move seeds from one area to another as 
they seek food and shelter. Species planted are proposed to be tubelings of red mulberry, button bush, red 
maple, and bald cypress (see Table B4-5). 

Uplands occur. on the dam itself, as well as in areas just north and south of the dam and around the Deep Creek 
connection. Some planting of tubelings of woody species may be necessary in upland areas. to help with bank 
stabilization. Longleaf pines and wiregrass will be planted by normal forestry methodology in any upland area 
needing woody species stabilization. After the dam has been taken down to the designated height, 
biodegradable geotextile fabric and/or grass sod (e.g., bahia) will be utilized to cover and stabilize the bare 
soil. This sod will not be maintained. It is expected that during succeeding years, much of the grass will die. 
The sod root systems will maintain stability of the soil until native species can become established. 

B4.1.3 Timing of Planting 

Seeds of herbaceous species will be distributed as soon and often as the need for erosion control arises. 
Preferably seeds will be deposited when soils are moist or rain is expected. Since the soils are hydric and the 
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B4.0 Revegetation 

ground level of surficial water is high, abundant moisture will normally be present. During January and 
February, when temperature~ are generally too cold for germination, temporary measures may be employed if 
erosion is occurring. Also, some construction activities will dictate temporary measures until seeds can be 
applied. Any seeds applied in upland areas will preferably be distributed when moisture is available such as 
before or after predicted rain or in the rainy summer months. Woody species should be planted as soon as 
areas become dry enough to access. 

Table B4-4 

Woody Tubelings for Erosion Control 

Scientific Name Common Name % ofTotal 

Taxodium distichum Bald cypress 10 

Fraxinus profunda Pumpkin ash 20 

Nyssa sylvatica var. bi.flora Blackgum 10 

Acerrubrum Red maple 10 

Quercus laurifo/ia Laurel oak 1 

Liquidambar styraciflua Sweetgum l 

Carya aquatica Water hickory 1 

Ulmus americana American ehn 2 

Magnolia virginiana Sweetbay l 

Sabal palmetto Cabbage palm 12 

Persea pa/ustris Swampbay 1 

Fraxinus caroliniana Pop ash 15 

I/ex cassine Dahoon holly 1 

Cephalanthus occidentalis Button bush 5 

[tea virginica Virginia-willow 5 

A/nus serrulata Alder 2 

Vaccinium corymbosum Highbush blueberry 1 

Marus rubra Red mulberry 2 
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Table B4-5 

Wildlife Cover and Food Plants for Planting 
Selectively on Berms 

I Scientific Name I Common Name I 
Acerrubrum Red maple 

Cephalanthus occidentalis Button bush 

Morus rubra Red mulberry 

Taxodium distichum Bald cypress 

/lex cassine Dahoon holly 

Quercus laurifolia Laurel oak 

B4.2 Nuisance Species 

B4.2.1 Nuisance Species in Project Area 

Nuisance species of plants frequently grow in such quantities that they inhibit normal growth of other native 
species. The nuisance species slow the process of succession to such an extent that a stage can be delayed for 
years. The nuisance species compete for light, nutrients, and space. In order to allow for natural succession, 
nuisance species growing in this project will need to be controlled. The species that have been found at this 
site are listed in Table B4-6. It should be noted that the exotic species listed on Table B4-6 represent a far 
greater threat to the restoration area than do the native species due to their aggressiveness and lack of 
competitors. For thi~ reason, the top priority in the control of nuisance species will focus on exotics. 

Nuisance species are very successful at dispersal and propagation. Some of the successful strategies frequently 
employed by these plants are wind-blown seeds, high-volume seed production, ability to utilize several habitats 
and soils, and fast growth after establishment by means of rhizomes. All of these methods are employed by 
cat-tails, cogon grass, and torpedo grass. 

B4.2.2 Nuisance Species Control 

The nuisance species are now growing at various locations at this project. Nuisance control prior to and in 
conjunction with this project is essential for normal succession to take place. Control methods that will be 
initiated during the predrawdown phase include hand pulling for populations of a few individuals, herbicide 
applications, and cutting. 

The location of nuisance and exotic species outbreaks within the restoration area will be determined through the 
monitoring activities described in Section B4.3. As discussed below, the field monitoring team will include a 
member with an active herbicide applica,tion license, as well as training in botany to identify target nuisance and 
exotic species for control. 
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B4.0 Revegetation 

Table B4-6 

Nuisance Species Found at the Project Site 

Scientific Name Common Name Exotic Species 

Ludwigia peruviana Primrose-willow 

Typha species Cat-tails 

Salix caroliniana Coastal plain willow 

Eupatorium capillifolium Dog-fennel 

lmperata cylindrica Cogongrass * 
Sapium sebiferum Chinese tallow tree * 
Dioscorea bulbifera Air-potato * 
Broussonetia papyri/era Paper mulberry * 
Rubus species Blackberries 

Sambucus canadensis Elderberry 

Indigo/era hirsuta Hairy indigo * 
Colocasia esculenta Wild taro * 
Scirpus cubensis Burhead sedge 

Albizia julibrissin Mimosa * 
Panicum repens Torpedo grass * 
Amaranthus hybridus Smooth pigweed * 
Amaranthus viridis Slender amaranth * 

B4.3 Vegetation Monitoring 

Three types of monitoring activities will be conducted to ~valuate the need for erosion control plantings, the 
coverage of nuisance and exotic vegetation, and the rate and quality of natural succession in the restored 
floodplain area. The three types are qualitative riverine monitoring, quantitative floodplain monitoring, and 
aerial photographic monitoring. These three types of monitoring are described below. 

B4.3.1 Qualitative Riverine Monitoring 

Riverine monitoring activities will involve the visual survey of the waterward edges of the restored floodplain 
area and the river channel banks. The objectives of this visual monitoring will be to: (1) locate erosional 
problem areas during the phased reservoir drawdown; (2) identify areas with excessive cover of nuisance and 
exotic species; and (3) assess the _need to remediate these conditions with plantings and/or herbicide 
applications. 
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It is anticipated that a single monitoring team composed of four individuals will be assigned to this project. The 
skills represented by the monitoring team will include biology/botany, hydrology/geology, and construction 
management. In addition, one member of the monitoring team will be a licensed herbicide applicator. 

Each monitoring event will entail traversing the river and restored floodplain from Rodman Dam to Eureka via 
airboat. Exposed shoreline and channel banks will be inspected for erosional problems and exotic species 
coverage. Where problems are noted on the exposed floodplain in areas inaccessible via boat, these areas will 
be inspected from the landside using all terrain vehicles (A TVs). At a minimum, field equipment required for 
monitoring will include: two air boats, two ATVs, spray equipment, erosion control material, and a hand-held 
global positioning system (GPS) unit. 

The team will monitor the proj~ct area weekly during the 3-year phased drawdown, and then monthly during 
the following 2 years, for a total sampling time period of 5 years. In addition, the monitoring team will be 
responsible for quantitative floodplain monitoring described below; and for water quality monitoring, as 
described in Appendix A. This team will also be responsible for the oversight of planting crews and quality 
assurance monitoring for the plantings; and will be on standby for additional surveys when notified of potential 
problems by on-site workers. 
B4.3.2 Quantitative Floodplain Monitoring 

The purpose of the floodplain monitoring program will be to quantitatively assess the level of success of 
restoration. The success of the restoration effort will be measured in terms of percentage coverage of the 
restoration area by desirable plant species and by nuisance/exotic plant species. Therefore, the monitoring 
program will be designed to produce statistically valid, unbiased estimates of the percentage of the restoration 
area that is covered by desirable plant species and by nuisance plant species. Furthermore, the monitoring 
program will be designed so that the precision of the estimates of percentage of area covered can be ascertained 
in a statistically valid manner. 

Separate estimates will be computed for each of three subareas within the restoration area (see Figure B4-l): 

1. The area between the 18-foot and 12-foot contours (to be exposed in the first year of 
restoration activities); 

2. The area between the 12-foot and 6-foot contours (to be exposed in the second year of 
restoration activities); and 

3. The area between the 6-foot contour and the banks of the river channel (approximate 4-foot 
contour) following full drawdown of Lake Rodman (to be exposed in the third year of 
restoration activities). 

The ~onitoring program will be designed to detect, with a prescribed probability, the presence of nuisance 
plant species. Specifically, the probability of failing to detect the presence of nuisance plant species in any 
subarea, if in fact 10 percent of the subarea is covered by nuisance plant species, will be no greater than 1 
percent. This criterion will be used to establish appropriate sample sizes for the monitoring program. 

Estimates of the percentage of area covered by the different plant species will be produced annually for a period 
of 5 years beginning with the first year of restoration activities. Long-term monitoring of the restoration area 
will be conducted every 5 years thereafter, for an additional 20 years. 

B4-8 

I 

l 
l_ 

[ 

f 

' 1-

l_ 

l 
[ 

[ 

r 
r 
I 
I 
l 

r 
L 

r 
'--



B4.0 Revegetation 

B4.3.2.1 Sampling Design 

· The sampling design will be patterned after methods developed by the U.S. Environmental Protection Agency's 
(USEPA's) Environmental Monitoring and Assessment Program (EMAP) for monitoring extensive natural 
resources (Summers, et al. 1991 ). Sample plots will be located within the restoration area through the use of an 
EMAP-type randomly-placed grid of hexagonal cells (Figure B4-2). One sample plot will be randomly 
selected from within each hexagonal grid cell .. This type of sampling design will spread the sampling effort 
evenly across the restoration area while maintaining statistical properties needed for producing estimates of 
variances (for assessing the precision of estimates of percent of area covered). 

The size of grid cells will be determined so that the total sample size within each subarea will satisfy the 
criterion ( defined under Monitoring Program Objectives) for detecting the presence of nuisance plant species. 
Each grid cell will be subdivided into 20-meter sample plots (see Figure B4-2), and one sample plot from each 
grid cell will be selected at random. 

The grid ofhexagdnal cells will be overlayed onto digital U.S. Geologic Survey (USGS) quandrangles covering 
the project restoration area using standard GIS cartographic techniques. Using this approach, latitudinal
longitudinal coordinates will be assigned to the sample plots for field location by the sampling team. 

B4.3.2.2 Statistical Estimators 

The estimator for the proportion of area that is covered by a particular plant species in a particular year 
following restoration efforts will be based on Horvitz-Thompson estimation methods and is given by: 

where, 

f,, "= 

II 

Lz,; Xii 
i=l 

II 

:I,x,; 
i:"l 

N, 

D, 

p, = the estimated proportion of area in year t 

II 

N, = Lz,;x,; 
i=l 

II 

D, = Lx,; 
i=l 

.. . , ', 

n = the total number of hexagons composing the grid 
z,t = the response from hexagon i in year t(l if the plant species is present, 0 otherwise) 
x,; = I if hexagon i is selected to be sampled in year t (i.e., if the randomly selected sample 

plot falls within the sub-area of interest), and O otherwise. 
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B4.0 Revegetation 

The inclusion probabilities (generally denoted as 1C; in descriptions of Horvitz-Thompson estimators) are the 

same for all stations and therefore cancel in this estimator. The indicator variable x,; can also be defined in a 
manner to estimate the proportion of area of a particular subpopulation of interest ( e.g. areas with sediment in 
excess of 1 meter depth). In this case, x,; would be defined as 1 if the sample was obtained in the 
subpopulation of interest, and zero otherwise. 

The estimator for the variance of the estimate of the proportion of area is based on the Yates-Grundy formula 
for the variance of the Horvitz-Thompson estimator (Cochran 1977), and the Taylor series expansion formula 
for the variance of a quotient (Kendall, et al.1987): 

where, 

,.. (,..) _ ,.. (N) (N)2 

[var (N) var (DJ 2cov (N,D)] var p - var - - --- + --- - ------
1 D D N 2 D2 ND 

II II 

var(N) = L LW!i (ztiXti - ZtjXtjl 
i=I j>i 

II II 

var(D) = L LW!i (xr; - Xtjl 
i=l j>i 

ll 11 

cov(N,D) = LLW!iXti ( XtiZti-XtjZtj)' 
i=l j# 

Vii d -- an 
1-V/ 

the proportion of random placements of the grid which result in points i and j lying in the 

same hexagon. 

Two locations can be jointly selected for sampling in the same year only if they are located in separate 
hexagons. The probability of jpint inclusion, therefore, is related to the complement of the probability that the 
random placement of the grid causes the two points to be included in the same hexagon. This probability 
depends on the distance between the two points and the angle between the two points relative to the axes of the 
hexagonal grid in the neighborhood of the two points. The exact probability that a two p9ints would be 
contained in the same hexagon is the ratio of: 

1. The area of overlap of two hexagons, where the first point is the center of one hexagon and the 
second point is the center of the second hexagon ( each hexagon is the size and orientation of 
hexagons from the grid), and 

2. The area of a hexagon from the grid. 
This quantity can be approximated by using circles in place of hexagons. The approximate probability based 
on circles requires information only on the distance between points (not the angle between points and the 
orientation of the grid in the neighborhood of the points) and thereby simplifies computations considerably. 
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B4.0 Revegetation 

The formula for this approximation is: 

where, 

[ 
D· ·] 0 = acos 0.5 ~ 

r = t ,and 

a = the area of a hexagon within the grid. · 

B4.3.2.3 Field Sampling 

Quantitative field sampling will be conducted anmially for the first 5 years following the initiation of the phased 
drawdown, and then every 5 years for the next 20 years. As stated above, it is anticipated that the sample grid 
size will be 20 m2

• In each sample grid, the following ecological data will be collected: 

1. Enumeration and measurement of diameter at breast height (DBH) for all trees greater than 10 
inches DBH in the 20 m2 sample grid, by species. 

2. Tree sapling counts by species; and percentage cover estimates of herbaceous subcanopy and 
groundcovei species in five 1. m2 subs:awple quadrants. .· . . .·· . 

3. Estimat~ of percentage cowr of nuisance ~d ~~otic species within the 20 m2 sample grid. 

B4.3.2.4 Control of Nuisance and Exotic Plant Species in the Restored Floodplain 

As part of the restoration activities, efforts will be taken to control nuisance plant species that may invade the 
restoration area. In addition to these activities, which include airboat surveys along the banks of the Oklawaha 
River, control efforts will be linked to the quantitative monitoring program. Sampling teams for the monitoring 
program will carry equipment for nuisance plant control and will treat affected areas that are identified during 
monitoring. 

If an examination of the plot indicates tha\ more than 10 percent of a sample plot is covere.d by nuisance plant 
. species, affected areas within the sa,mpl,e plot will be treated. Then all adjacent sample plots will be examined 

for the presence of nuisance species ( denoted as 2nd tie:r,plots in Figure B4-3). Any of the 2nd tier plots with 
nuisance plant coverage estimated to be in excess of 10 percent will be treated. Next, sample plots adjacentto 
each affected 2nd tier plot will examined (denoted as 3rd tier plots in Figure B4-3) and treated as necessary. 
This process of outwardly searching and treating will be continued until all newly examined plots have 
coverage estimates for nuisance plant species that are les~ than 10 percent. 
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B4.0 Revegetation 

12 ft to 6 ft 

6 ft to channel 

t 
N 

1 Mile 

Figure B4-1. Restoration area with hypothetical boundaries for three subareas of interest: ( 1) the area between 
the 18-foot and 12-foot contours (to be exposed in the first year of restoration activities); (2) the area between 
the 12-foot and 6-foot contours (to be exposed in the second year of restoration activities); and (3) the area 
between the 6-foot contour and the banks of the river channel following full drawdown of Lake Rodman (to 
be exposed in the third year ofrestoration activities). 
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B4.0 Revegetation 

Figure B4-2. Restoration area map with EMAP-type hexagonal grid and sample plots nested within hexagonal 
grid cells. This example shows hexagonal grid cells that are each approximately 45 acres. Each hexagonal grid 
cell contains l 00 sample plots. Each sample plot is approximately 20 meters across with an area of 
approximately 0.11 acre. The sampling design is to randomly place a hexagonal grid over a map of the 
restoration area and randomly select one sample plot from each hexagonal grid cell. 
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B4.0 Revegetation 

Figure B4-3. Illustrative example depicting the protocol for searching and treating an area for nuisance plant 
species after finding nuisance plant species during field sampling as part of the monitoring program. The 
purple shading indicates the presence of nuisance plant.species; the red hexagons represent sample plots. In 
this example, the sample plot labeled "l" was selected at random as part of the monitoring program, and the 
coverage by nuisance plant species was estimated to exceed 10 percent. Plot "1" was treated to kill the 
nuisance plants, and the adjacent plots (2nd tier plots) were examined and treated as necessary. Next the 3rd 
tier plots (labeled "3"), adjacent to affected 2nd tier plots (labeled "2"), were examined and treated as necessary. 
Then 4th tier plots (labeled "4"), adjacent to affected 3rd tier plots, were examined and treated as necessary. 
Finally, 5th tier plots (labeled "5"), adjacent to affected 4th tier plots, were examined, but none were found with 
nuisance plant species. 
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B4.0. Revegetation 

B4.3.3 Aerial Photographic Monitoring 

In addition to the qualitative riverine monitoring and the quantitative floodplain monitoring discussed above, 
aerial color infrared photography of the project area will be obtained annually for the first 5 years following the 
initiation of the phased drawdown, and then every 5 years for the next 20 years. The aerial photography will be 
photointezpreted to locate potential problem sites within the restoration area (e.g., exotic species infestations) 
that may not detected through the other monitoring programs. In addition, the photointezpretation will be used· 
to determine trends in natural succession of the restored floodplain. The field sampling data obtained from the 
quantitative floodplain monitoring program will serve as groundtruthing for the mapping and quantification of 
important parameters regarding the ecological restoration of the exposed floodplain area including: (1) total 
percentage cover; (2) percentage cover of nuisance and exotic species; (3) species composition; and (4) tree 
growth rates. 

B4.4 Contingency Procedures 

The monitoring team will be trained and authorized to conduct contingency procedures to curtail erosion, the 
spread of nuisance or exotic species, or any other associated problems that may occur in the restoration area. 
The team will have manpower and expertise available on a 24-hour basis. The team will also be responsible for 
activities specified by sediment control specialists, including the distribution of hay and/or non-native seeds, 
which can be spread to cover areas where native species are not germinating in time to curtail soil movement. 
This procedure will be established to allow· sufficient time necessary for the team to react and respond as 
necessary to avoid imminent .danger posed to threatened or endangered species. 
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Cultural Resources 



April 19, 1996 

Ms. Adele Mills 

FLORIDA DEPARI'MENf OF STATE 
Sandra B. Mortham 

Seaetary of State. 
DIVISION OF HISTORICAL RESOURCES 

R.A. Gray Building 
500 South Bronaugh Street 

Tallahassee, Florida 32399-0250 
Director's Office Telecopier Number (FAX} 

(904} 488-1480 (904} 488-3353 

Florida Department of Environmental Protection 
Office of Greenways and Trails 

In Reply Refer To: 
Frank J. Keel 
Historic Sites Specialist 
(904) 487-2333 8282 SE Highway 314 

Ocala, Florida 344 70 

RE: Cultural Resource Assessment Request 
Rodman Reservoir / Ok.lawaha River Project 
Marion and Putn~ Counties Counties, Florida 

Dear Ms. Mills: 

Project File No. 961160 

AfR 2 4 1996 

At this time we can not offer substantial comments for this project. In accordance with 36 CFR, 800 
("Protection ofHistoric Properties"), the U.S. Army Corps ofEngineers has also requ.ested that our 
office provide comments for the completion of an Environmental Impact Statement (EIS) for this 
project. Upon completion of the Corps of Engineers. EIS we will provide additional comments, if 
necessary, concerning the possible impact to historic properties. A copy of that letter .can be 
forwarded to your office if requested. 

If you have any questions concerning our comments, please do not hesitate to contact us. Your 
interest in protectin~ Florida's historic properties is appreciated. 

GWP/Kfk 

_ Sincerely, _ ) 

~l-4~ 
~tVt/ 

orge W. Percy, Director • 
Division of Historical Resources 

and 
State Historic Preservation Officer 
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DlVl!'IONS Of FLORIDA DEPARTME1''T Of ST ATE 
Office of the 5,icretarv 
Office of lntemational Ri:lations 
DMsion of Administrati\'I! Sen·ices 
DMsion of Corporations 

'ision of Cultural Affairs 
.sion of El«tions 

_,vision of Historical Resources 4 

~ DMsion of Litirary and lnformati,m Sen·kl!S 
Division of Licensing FLORIDA DEPARTMENT OF STATE 

Sandra B. Mortham 

MEMBER OF THE FLORIDA CABl~ET 
Historic Florida Keys Presen·alion Bo.irJ 

Historic Palm Beach County Presen·ation Board 
Historic Pensacola Prescr,..alion Board · 

Historic SL Augustine Preservation Board 
Historic Tallahas.see·Presen·ation Board 

Historic Tampa/Hillsborough Count\· 
Presen·ation Boar~t · 

Ringling Museum of Art 

,.... . 
Secretaiy of State· ; , ...... , ..... 

/.·""/: . .:::i ···, 

October 27, 1997 

Mr. Phillip Worley 
Office of Greenways and Trails 
Department of Environmental Protection 
325 John Knox Road, Building 500 
Tallahassee, Florida 32303 , 

RE: Cultural Resource Assessment Request 
Rodman Reservoir Project 
Marion and Putnam Counties, Florida 

Dear Mr. Peacock: 

:/'·•··,'/r1,••-.. , ; t: r-.1.' t l.;: ·, 
..... ,! ·•,,: ' . f·...:½' ..... · ..... , : \" ·;l 'r i I -. 

\ • ••••1 I•½~• . ··~-'• "·. t' ii f/ '• '·-..i/ I I I ::::_.;t-.... 
fj,--;.. • • t.,1 ; .-..1 I ;J i 
• ' I .,. l ._, U ! 
-. J / -•ii I 

l9a- ---. .,_/ 
:~--~ ... 

• I ':,.::.-I• {);::-. 
~ .. 1: WA. ,..,c,-

• tr,.~ r' .. 
In Reply Refer To:-.r4 ,;'f 
F nkJ 1 .. ~~ ... --ra . Kee · · -.:;i._.·,;_ • •• 
Historic Preservation Planner V 'i 
(850) 487-2333 

A review of our records indicates that numerous archaeological sites ha,·~ been recorded along 
the perimeter of Rodman Reservoir, including one archaeological site, Mound A- Ditch Creek 
(8PU53) (see enclosed map). The presence of8PU53 suggest ihat additional submerged historic 
properties may be situated on the bottom of the reservoir. Therefore, as a condition of necessary 
permit"s, it is the recommendation of this office that 8PU53 be relocated and fenced . Although 
our information suggests that the site may have been destroyed, human remains were recovered 
when the site was destroyed and the additional human remains on site are high probability. In . 
addition, this office must be contacted if archaeological materials or deposits or encountered 
during any phase of the project. The subject areas should be isolated from project activities w1til 
this agency has the opportunity to address the significance and potential effects to the site(s). 

If you have any questions concerning our comments, please do not hesitate to contact us. Your 
interest in protecting Florida's historic properties is appreciated. • 

GWP/Kfk 
Enclosure (1) 

Sincerely, 

~a_-~ 
George W. Percy, Director 
Division of Historical Resources 

and 
State Historic Preservation Officer 

The Capitol • Tallahassee, Florida 32399-0250 • 
WWW Address http://www.dos.state.fl.us 
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AppendixD 

Florida Coastal Zone Management Program, 
Federal Consistency Evaluation Procedures, 

Ocklawaha River Restoration Project 
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1. Chapter 161, Beach and Shore Preservation. 
I 

The intent of the coastal construction permit program established by. this chapter is to regulate 
construction projects located seaward of the line of mean high water and which might have an 
effect on natural shoreline processes. · 

Response: No work is proposed seaward of the line of mean high water, therefore, this Chapter 
does not apply. 

2. Chapters 186 and 187, State and Regional Planning. 

These chapters establish the State Comprehensive Plan which sets goals that articulate a strategic 
vision of the State's future. It's purpose is to define, in a broad sense, goals and policies that 
provide decision-makers directions for the future and provide long-range guidance for an orderly 
social, economic and physical growth. 

Response: The proposed project was coordinated with the state and, as of yet, no adverse 
comments were received. 

3. Chapter 252, Disaster Preparation, Response and Mitigation. 

This chapter creates a state emergency management agency, with the authority to provide for the 
common defense; to protect the public peace, health and safety; and to preserve the lives and 
property of the people of Florida. 

Response: The proposed river restoration will preserve and restore a part of Florida's history and 
will provide a more navigable river to the public. Therefore, this proj_ect would be consistent with 
the efforts of Division of Emergency Management. • 

4. Chapter 253, State Lands. 

This chapter governs the management of submerged state lands and resources within state lands. 
This includes archeological and historical resources; water resources; fish and wildlife resources; 
beaches and dunes; submerged grass beds and other benthic communities; swamps, marshes and 
other wetlands; mineral resources; unique natural features; spoil islands; and artificial reefs. 

Response: The proposed project ~11 restore the historic Ocklawaha river channel and floodplain. 
The project is consistent with the intent' of this chapter. 
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5. Chapters 253,259,260, and 375, Land Acquisition. 

This chapter authorizes the state to acquire land to protect environmentally sensitive areas. 

Response: The state will acquire all property needed for the project, therefore, the project will be 
consistent with this chapter. 

6. Chapter 258, State Parks and Aquatic Preserves. 

This chapter authorizes the state to manage state parks and preserves. Consistency with this 
statute would include consideration of projects that would directly or indirectly adversely impact 
park property, natural resources, park programs, management or operations. 

Response: The proposed project would not adversely impact any state parks or preserves. The 
impact to current recreational facilities will be mitigated by the inclusion within the proposal for 
new recreational facilities .. The propos~d project is, therefore, consistent with this chapter. 

7. Chapter 267, Historic Preservation. 

This chapter establishes the procedures for implementing the Florida Historic Resources Act 
responsibilities. 

Response: This project was coordinated with the State Historic Preservation Officer (SHPO) .. 
Because all historic and archeological sites will be documented to HAER standards, the SHPO 
has indicated that any adverse effect to significant cultural resources will be mitigated. : Therefore, 
the project will be consistent with the goals of this chapter. 

8. Chapter 288, Economic Development and Tourism. 

This chapter directs the state to provide guidance and promotion of beneficial development 
· through encouraging economic diversification and promoting tourism. 

Response: The proposed project will encourage and generate new industry in the form of 
ecotourism via the development of new recreational facilities and the restoration of a historically 
significant river system. Therefore, the project is consistent with the goals of this chapter. 

9. Chapter 334 and 339_, Public Transportation. 
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This chapter authorizes the planning and development of a safe balanced and efficient 
transportation system. 

Response: The proposed project is in a rural location. This chapter is not applicable. 

10. Chapter 370, Saltwater Living Resources. 

This chapter directs the state to preserve, manage and protect the marine, crustacean, shell and 
anadromous fishery resources in state waters; to protect and enhance the marine and estuarine 
environment; to regulate fisherman and vessels of the state engaged in the taking of such 
resources within or withol1.t state waters; to issue licenses for the taking and processing products 
of fisheries; to secure and maintain statistical records of the catch of each such species; an~, to 
conduct scientific, economic; and other studies and research. 

Response: The proposed project is located inland within a freshwater system. The project will 
not significantly effect any saltwater li~ng resources in state waters. 

11. Chapter 3 72, Living Land and Freshwater Resources. 

This chapter establishes the Game and Freshwater Fish Commission and uirects it to manage 
freshwater aquatic life and wild animal life and their habitat to perpetuate a diversity of species 
with densities and distributions which provide sustained ecological, recreational, scientific, 
educational, aesthetic, and economic benefits. 

Response: The proposed restoration project was coordinated with the US Fish and Wildlife 
Service (USFWS) for compliance with Section 7 of the Endangered Species Act. There are five 
species listed as threatened or endangered by the USFWS that may be impacted by the proposed 
project. They are as follows: Eastern Indigo Snake (Drym~chon corais couperi, T), West Indian 
Manatee (Trichechus manatus latirostris, E), Wood Stork ( Mycteria americana, E), Bald Eagle 
(Haliaeetus leucocephalus, T) and the Snail Kite (Rostrhamus sociabilis, E). Of these, none are 
expected to be adversely impacted except the Bald Eagle, and the Florida Game and Freshwater 
Fish Commission has commented that the project will not impact either the regional or state 
population of Bald Eagles. Furthermore, any local impacts to listed species is expected to be 
mitigated for by an increase in bio_.diversity that will result from restoring a riverine environment. 
Therefore, this project compli"es with the goals of this chapter. 

12. Chapte~ 373, Water Resources. 
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This chapter provides the authority to regulate withdrawal, diversion, storage, and consumption 
ofwater. 

Response:. The Department will submit ~ application for a CUP permit for the anticipated 
withdrawal of water as defined by the Water Management District. Therefore, the project will be 
consistant with this chapter. 

13. Chapter 376, Pollutant Spill Prevention and Control. 

This chapter regulates the transfer, storage, and transportation of pollutants and the cleanup of 
pollutant discharges. 

Response: This project does not involve the transportation or discharging of pollutants, this 
chapter is not applicable. 

14. Chapter 377, Oil and Gas Explorati?n and Production. 

This chapter authorizes the regulation of all phases of exploration, drilling, and production of gas, 
oil and other petroleum products. · 

Response: . This project does not involve the exploration, drilling or production of gas, oil or 
petroleum:pFoduct and therefore this chapter does not apply. 

15. Chapter 380, Environmental Land and Water Management. 

This chapter establishes criteria and procedures to assure that local land develQpment decisions 
consider the regional impact nature of proposed large-scale development. 

Response: This project does not involve any large-scale development, therefore, this chapter does 
not apply. 

16. Chapter 388, Arthropod Control. 

This chapter provides for a comprehensive approach for abatement or suppression of mosquitoes 
and other pest arthropods within the state. 

Response: The project provides f(?r_ the restoration of a natural system. Once this system is 
restored, it will provide abatement or suppression of mosquitoes and other pest arthropods. The 
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area where the project is located is rural and not heavily populated. . 

17. Chapter 403, Environmental Control. 

This chapter authorizes the regulation ofpollution·ofthe air and water of the state by the DEP. 

Response: An application for Water Quality Certification is being submitted to the St. Johns 
River Water Management District (SJRWMD) for the proposed restoration. An environmental 
impact.statement is being prepared and will be reviewed by the appropriate agencies. Therefore, 
the project is complying with the intent of this chapter. 

18.' Chapter 582, Soil and Water Conservation. 

This chapter establishes policy for the conservation ofthe state soil and water through the 
· Department of Agriculture. · Land use policies will be evaluated in terms of their tendency to 

cause or contribute to soil erosion or to conserve, develop, and utilize soil and water resources 
both onsite or in adjoining properties affected by the project. Particular attention will be given to 
projects on or near agricultural lands. · 

Response: The proposed project will expose muck soils, however, revegetation is expected to be 
swift. The proposed project is not likely to cause or contribute to soil erosion in any significant 
proportion. Project construction will include appropriate erosion control plans and measures to 
ensure compliance. 
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El.O Introduction and Background 

El.1 Introduction 

The proposed partial restoration of the Ocklawaha River in the vicinity of the Kirkpatrick Dam will require 
an Individual Environmental Resource Permit {IERP). One of the requirements for obtaining this IERP is 
set forth in Section 40C-4.301, Florida Administrative Code (F AC) - Conditions. In particular, it must be 
demonstrated that the project will not adversely affect the quality of receiving waters such that the water 
quality standards set forth in Chapters 62-3, 62-4, 62-302, 62-520, 62-522, and 62-550, FAC, including any 
anti-degradation provisions of Sections 62-4.242 (1 )(a) and (b ), 62-4.242 (2) and (3), and 62-302.300, FAC, 
will be violated. 

Additionally, reasonable assurance must be provided that the project will not be contrary to the public 
interest, as determined by balancing a number of criteria, including the current condition and relative value 
of functions being performed by areas affected by the proposed activity. 

The purpose of this appendix is to provide a summary of the water quality conditions in and near the 
proposed project area. This appendix also defines a water quality monitoring plan that will demonstrate that 
the proposed construction activities, as mitigated by the proposed erosion and sedimentation controls, will 
not adversely affect water quality or the water quality functions performed by the areas affected by the parti~ 
river restoration. Specifically, this plan will addresses: 

1. The goals and objectives of the proposed water quality monitoring plan 

2. The spatial extent of the proposed sampling plan 

3. The temporal extent and frequency of the proposed sampling plan 

4. The variables to be measured 

5. The data analysis approaches to be conducted. 

El.2 Background 

The construction of the Kirkpatrick Dam and the impoundment of the Ocklawaha River have significantly 
altered this riverine ecosystem. The historically extensive floodplain forest was inundated, and the water 
quality functions afforded by the floodplain vegetation were essentially eliminated. Specifically, the 
floodplain functioned by assimilating nutrient and secfunent loadings from upstream sources, thus improving 
downstream water quality conditions. The floodplain also provided a source of particulate organic carbon 
that served to support higher trophic levels. After impoundment, the reservoir became a macrophyte
dominated system, with an extensive coverage of submerged and floating aquatic plants, especially Hydrilla 
and Pistia. The nutrient and sediment retention functions previously provided by the floodplain were then 
provided in the reservoir by Hydrilla and other aquatic plants. Due to the sediment and particulate trapping 
effect of the Kirkpatrick Dam; however, the downstream export of organic carbon has been severely 
restricted. The partial restoration strategy for restoring the Ocklawaha River will ensure that the function of 
nutrient and sediment retention, and particulate organic carbon export, will again be provided by the riverOs 
floodplain vegetation. 

El-I 



El.2.1 Historical Water Quality Conditions 

The historical water quality conditions in the Ocklawaha River have been examined by: 

1. The St. Johns Water Management District (SJR WMD) ( 1994) as part of the environmental 
studies of the alternative strategies for the Rodman Reservoir 

2. Ceric et al. (1997) as part of a project addressing water quality trends throughout the 
SJRWMD. 

The SJRWMD study (1994) included an analysis of the historical trends in water quality in the Ocklawaha 
River. Water quality data were retrieved from STORET, a data management system maintained by the U.S. 
Environmental Protection Agency (USEPA). The historical water quality trend analysis performed by 
SJRWMD (1994) focused on three areas (Figure El-1): 

1. The Ocklawaha River at Eureka Dam 

2. The Transition Zone in Rodman Reservoir 

3. Downstream of Kirkpatrick Dam. 

SJRWMD (1994) found that only a few water quality variables were collected with sufficient frequency to 
allow meaningful trend analyses to be performed. The analytical technique chosen for detecting trends in 
water quality was simple linear regression, with the date defined as the independent (X) variable and the 
water quality variable value as the dependent (Y) value. Data for dissolved oxygen (DO), 5-day biochemical 
oxygen demand (BOD5}, total phosphorus (TP), total nitrite + nitrate were deemed to be adequate for the 
analysis of historical water quality trends. 

Despite initially concluding that sufficient DO data were available for analysis, the results reported for the 
trend analysis of DO indicated insufficient data for analysis (SJRWMD 1994). The reported mean DO 
values (Figure El-2) were 7.0 mg/L below Kirkpatrick Dam and 6.4 mg/Lat Eureka Dam. The greatest 
variation in DO was observed downstream of the dam. 

An overall observation of the trend analyses reported in the SJRWMD report (1994) is that the trends 
reported were generally quite weak. The slope estimates were generally small and perhaps most importantly, 
the significance levels of the slope estimates were not reported. Also, the coefficients of determination (r2) 
for these regressions were all very low, indicating that either the trends in historical water quality were slight 
or that the method chosen for assessing these trends was not adequate. 

The trend analysis results for the BOD5 data (Figure El-3) point toward a slight declining trend in all three 
areas examined over the period ofrecord (SJRWMD 1994). The slopes for the trends were quite small, and 
no statistics were provided to ascertain whether the slopes were significantly different from zero. The 
coefficient of determination (r2) for these trends was also quite low, ranging from O .0019 to 0.0355. It was 
concluded that the • scatter is high• thus explaining the low r2 values. The mean BOD5 ranged only from 
1.0 mg/L at Eureka Dam to 1.3 mg/L below Kirkpatrick Dam. 
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El.O Introduction and Background 

The trend analysis results for the total phosphorus (TP) data suggest a slight declining trend in the 
Ocklawaha River near Eureka Dam (SJR WMD 1994) (Figure El-4). Conversely, slightly increasing trends 
in TP were reported for the Transition Zone and downstream of Kirkpatrick Dam, with a somewhat more 
pronounced trend in the Transition Zone. The SJRWMD study reported the mean TP concentrations to be 
very similar, ranging from 0.048 to 0.061 mg/L. 

The total nitrite + nitrate concentrations (Figure El-5) displayed the most apparent trend over time 
(SJR WMD 1994). At both the Ocklawaha River station at Eureka Dam and in the Transition Zone increasing 
concentrations of these nitrogen species were observed. In contrast, the nitrogen concentrations in the river 
below Rodman Dam declined over the period of record. 

Ceric et al. (1997) reported on a study conducted by the SJRWMD for the Florida Department of 
Environmental Protection (FDEP). The purpose of this study was to provide some tools to aid the analysis of 
trends in water quality data collected by the Surface Water Ambient Monitoring Program, typically referred 
to as SW AMP. This study analyzed some of the same data examined earlier in the SJRWMD report (1994). 
However, perhaps the most significant departure from the earlier study of historical water quality trends was 
that more time was committed to examining the quality of the data in the later study (Ceric et al. 1997). 

Ceric et al. (1997) identified, obtained, reviewed, and analyzed data from five SWAMP sites within the 
Ocklawaha River study area and the adjacent portions of the St. Johns River. The data analysis techniques 
applied to these data included: 

1. An empirical approach, which examined long-term continuous trends in annual water 
quality when sufficient data were available to support this analytical tool, or conversely, 
examined the significance of step trends in data records that are not continuous 

2. A nonparametric statistical trend test, Seasonal Kendall Tau. 

There was generally very good agreement between the two analytical methods. The empirical _approach had 
several advantages in that within-year variability was accounted for by using seasonally-weighted means in 
the analysis of among-year trends and that the statistical significance of the slope estimates could be 
calculated. 

Table El-1 presents the results in the empirical trend analyses reported by Ceric et al. (1997) for the five 
SW AMP sites in the study area. 

It is clear from the results reported within Table El-I that by far the predominant observation made by Ceric 
et al. is that most variables show no significant trends over the period of record. Conductivity was ~he only 
variable to show rather consistent increasing trends. This result may _be due to increasing relative 
contributions of groundwater to total flows in the Ocklawaha River. 

El.2.2 Recent Water Quality Conditions 

The SJR WMD ( 1994) report also reported on recent water quality conditions in the Ocklawaha River based 
on sampling conducted from November 1993 through August 1994. The following summarizes some of the 
observations made by the SJRWMD. · 
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El.O Introduction and Background 

Table El-1 

Results of the Empirical Trend Analyses Reported by Ceric et al. (1997) 

SWAMP Site 1N TP TSS Chlorophyll Conductivit TSI 
a y 

Ocklawaha River at SR 316 + - NS NA + NS 

Ocklawaha River at SR 19 NS NS NS NA NS -

Ocklawaha River at Caldwell NS NS NA NA + NS 
Landing 

Ocklawaha River at SR 464 NS NS NS NA + NS 

Ocklawaha River at Sharpes NS NS NA NA + NS 
Ferry 

Notes: + indicates an increasing trend; - indicates a decreasing trend; NS indicates no significant trend; and NA 
_ indicates insufficient data 

The Ocklawaha River and Rodman Reservoir are designated as Class m waters, with the river also 
designated as an Outstanding Florida Water (OFW) from Eureka Dam to approximately 6 miles upstream of 
the Silver River confluence. The FDEP summarizes water quality data on a statewide basis and reports these 
data bi-annually in Florida Water Quality Assessment 1994 305(b) Report (FDEP 1994). Water quality of 
the reservoir and the river up to Eaton Creek is classified as good by the FDEP, upstream of which the 
classification changes to fair. Overall water quality for the Ocklawaha River above Orange Creek has 
improved over the 10 years prior to 1992, while water quality downstream of Orange Creek has remained 
stable. The FDEP noted that in the river above Orange Creek and the reservoir, turbidity improved, while pH 
conditions declined (FDEP 1994) 

Temperature variability was found to be relatively low upstream of the reservoir as a consequence of the 
Silver River, with Silver Springs as its source, supplying 75 percent of the flow to the river. Surface 
temperature readings varied between 18 and 25EC in the Ocklawaha River upstream of the reservoir, with 
greater fluctuation in water temperature as the distance from the springs increased. In the Riverine Zone of 
the reservoir, seasonal surface temperature variability increased to approximately 1 lEC (Figure El-6), with 
variability in the Transition Zone of about 15EC, and even greater variability in the Lacustrine Zone of the 
reservoir, about 17EC. Vertical temperature stratification in the Lacustrine Zone in July 1994 was about 
4EC (Figure El-7), with stratification observed from March to July. Some stratification was also noted in 
the Transition Zone. 

DO concentrations, as measured in near-surface samples, were never less than 2.0 mg/Lin the river upstream 
of the Eureka Dam, in the Riverine Zone of the reservoir, or downstream of the Kirkpatrick Dam. Near
surface concentrations below 2.0 mg/L were found to occur in the Transition Zone about 10 percent of the 
time and in the Lacustrine Zone about 4 percent of the time. Near-surface concentrations less than 5.0 mg/L 
were found at least 50 percent of the time in the Riverine and Transition zones. In the Riverine Zone, 
concentrations less than 5 .0 mg/L were found 54 percent of the time. Values less than 5.0 mg/L were found 
60 percent of the time in the Transition Zone and 28 percent of the time in the Lacustrine Zone 
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El.O Introduction and Background 

Lowest concentrations were found in the Transition and Lacustrine zones of the reservoir, with 10 percent of 
the observations in these zones less than 2.0 mg/L. Concentrations of 0.0 mg/L were occasionally observed 
in the bottom of the Lacustrine Zone. Vertical profiles of DO concentrations for the Lacustrine Zone are 
shown in Figure E 1-7. Highest BOD5 values were approximately 59 percent of the median for Florida lakes. 
The Lacustrine Zone of the reservoir fell in the 25th percentile in comparison. 

Specific conductivity and total dissolved solids (TDS) are generally lower in the tributaries to the Ocklawaha 
River and the reservoir than in the reservoir itself. Conductivity in the reservoir increases from Eureka Dam 
to near the northern end of the Riverine Zone, then decreases to the Rodman Dam (Figure El-8). Figure El-
9 shows time series plots of conductivity for several locations. Conductivity in the Transition Zone shows a 
minimum in March of 1994, during which half the rainfall for the month fell less than one week prior to 
sampling. 

Median pH is shown in Figure El-10 with distance downstream from Station SSR (just upstream of the 
Eureka Dam). Median pH increases from 7.2 near the Silver River (Station SSR) to 7.4 just above Eureka 
Dam, and decreases to less than 7. I in the Riverine and Transition zones of the reservoir before increasing to 
around 7 .5 in the Lacustrine Zone. Photosynthetic activity in the Lacustrine Zone may result in the elevated 
pH values in the zone. Minimum pH occurred during February 1994 (Figure El-9). This minimum is 
possibly attributable to decreased photosynthetic activity. Median pH increased in the summer in the river 
and reservoir, reaching as high as 8.4 in the Lacustrine Zone. Alkalinity values, serving as a composite of 
dissolved bicarbonate and carbonate ions, were found to be greater than 100 mg/L-CaCO3 in all zones of the 
reservoir, greater than the 20 mg/L-CaCO3 minimum in predominantly fresh Class III waters, with the 
exception of the Lacustrine Zone of the reservoir (Figure El-10). Here, alkalinity values near 40 mg/L
CaCO3 were occasionally observed, and the median value in the Lacustrine Zone was above 125 mg/L
CaCO3. 

Hardness values determine certain water quality standards. During November 1992 and January, May, and 
August 1993, data collected by the U.S. Geologic Survey (USGS) on the Ocklawaha River showed that 
hardness varied between 208 and 215 mg/L-CaCO3 , with a mean of 210 mg/L-CaCO3 . This value leads to 
classification of the water as very hard, with associated high state water quality standards for metals in the 
river. 

Color is associated with the decomposition of organic matter, which can impact DO concentrations. Higher 
colored waters generally show lower DO concentrations. Color also affects light penetration, and thus, 
impaGts on the vertically integrated photosynthesis within the water column. Median color in all zones of the 
reservoir is less than 50 Pt-Co color units, below the median for Florida lakes ( 60 Pt-Co color units). The 
highest median color for a single station occurred in the northern Lacustrine Zone of the reservoir near the 
mouth of Deep Creek, at 101 Pt-Co color units, although all other stations in the Lacustrine Zone exhibited 
median color of less than 50 Pt-Co color units. The low color in the Rodman Reservoir contributes to the 
growth of submerged aquatic macrophytes, in association with the inflow of nutrients from upstream. The 
relationship between color and total organic carbon (TOC) for the reservoir as a function of distance 
downstream of Station SSR is shown in Figure El-I 1. The median TOC values for all zones of the 
Ocklawaha River and Rodman Reservoir are below the median values of 16 and 18 mg/L-C for streams and 
lakes, respectively, reported for the state. The greatest median TOC reported was 13.4 mg/L-C, which 
occurred near the mouth of Deep Creek. 

Total suspended solids (TSS) and turbidity also affect the depth of light penetration and photosynthesis. 
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El.O Introduction and Background 

TSSs were found to have a maximal median value of3 .5 mg/L upstream of the Eureka Dam (Figure El-12), 
less than the median value for Florida streams and lakes of7.0 and 8.0 mg/L, respectively. As shown in 
Figure 
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El.O Introduction and Background 

El-12, TSS and turbidity increase from upstream of the Eureka Dam to the Riverine Zone of the reservoir, 
with lower values in the Transitional and Lacustrine zones. The Transitional and Lacustrine zones are lower 
energy areas than the Riverine Zone, so that suspended solids settle out. 

Nitrogen species impoi:tant for photosynthesis include ammonia (NH4), the ammonium ion (Nli4 +), nitrite 
(NO2), nitrate (NO3), and elemental nitrogen (N2). Estimated maximum ammonia values of 0.0052 mg/L 
are less than the Class m standard of 0.02 mg/L. Elemental nitrogen is available only to blue-green algae 
and bacteria. Most available to algae and vascular plants are the ammonium ion, nitrite, and nitrate. Summed 
nitrate and nitrite median values ranged from 0.835 mg/L-N at Station SSR on the Ocklawaha River to 0.004 
mg/L-N at Station RR3 in the northern part of the Lacustrine Zone of the reservoir (Figure El-13), with a 
decrease in dissolved nitrate+nitrite as downstream distance increased. The reservoir acts as a sink for these 
nitrogen species. This change is most likely related to the process of nutrient uptake by submerged aquatic 
plants, which then die and sink to the bottom of the reservoir. The total mass of sediment in the reservoir, 
possibly resulting from this process, contains an estimated 2.22 x 10 7 kg of nitrogen, which is comparable to 
the total estimated amount of nitrogen transported to the reservoir since the Rodman Dam was closed. 

TP enters the reservoir at a mean concentration of 0.051 mg/L-P from Station SSR, upstream of the Eureka 
Dam. By the time the phosphorus has made its way through the reservoirDs biological system, the TP level 
downstream of the Rodman Dam has declined by 43 percent (Figure El-14). The concentration of 'zy 
entering the reservoir, as measured at Station SSR, is in the 30th percentile for Florida streams, with levels of 
TP leaving the reservoir (0.033 mg/L-P) in the 5th percentile for Florida streams. 

Maximum corrected chlorophyll a median concentrations are 3.6 µg/L, which is in the 15th percentile for 
Florida lakes and the 35th percentile for Florida streams. Concentrations increase with distance downstream 
(Figure El-15), reaching a maximum in the Lacustrine Zone of the reservoir. This chlorophyll a is only that 
due to phytoplankton and small particles of macrophyte debris, and is not indicative of the total amount of 
chlorophyll in the system, ignoring that component contained in the macrophytic submerged aquatic 
vegetation. 

El.2.3 Water Quality Conditions During Recent Temporary Drawdown of Rodman Reservoir 

The FDEP conducted a temporary drawdown of the Rodman Reservoir in late 1995. The drawdown was 
initiated on October 16, 1995 and concluded on or about January 1, 1996, at which time the water surface 
elevation in the reservoir was approximately 13 feet NGVD. FDEP collected water quality data from the 
lower Ocklawaha River at SR 19 on several dates to examine the potential influence of the dam drawdown 
on downstream water quality. Table El-2 presents the results of these samplings. 

Several notable observations can be made upon review of Table El-2. First, the relatively low DO in 
October can most likely be accounted for by the relatively higher water temperatures observed at that time. 
However, following the drawdown, DO was well above the state standard of 5.0 mg/L. Second, although 
slightly increased concentrations of TOC, TP, and all three nitrogen species were observed after the 
drawdown, only nitrite+nitrate increased by as much as one order of magnitude. Despite these increases, the 
postdrawdown concentrations were within the ranges reported for the Ocklawaha River upstream of Eureka. 
Third, color increased by approximately 50 percent, which can be explained by the increased tannins released 
from upstream flows. Finally, and perhaps most important, no significant increase in turbidity was observed 
following the drawdown. 
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El.O Introduction and Background 

Table El-2 

Results of Water Quality Sampling in the Lower Ocklawaha River at SR 19 
Prior to and Following the Reservoir Drawdown 

Water Quality October 10, 1995 January 8, 1996 April 8, 1996 
Parameter 

pH 7.1 7.2 7.3 

DO (mg/1) 3.5 7.3 5.1 

Water Temp. (EC) 26.4 11 19.6 

Conductivity (mg/1) 369 346 343 

Turbidity (NTUs) I.I 1.5 1.6 

TOC (mg/1) 17 20 20 

Color (Pt-Co Units) 100 150 150 

Secchi Disc Depth (m) · 1.5 0.7 I.I 

TP (mg/1) 
·• 

0.04 0.06 0.08 

TKN(mg/1) 0.75 0.70 1.1 

NO2-NO3 (mg/I) 0.06 0.9 0.16 

NH3 {mg/1) 0.04 0.06 0.13 

Note: Sampling performed just prior to and after the temporary drawdown of Rodman Reservorr m late 1995. 
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E2.0 Monitoring Plan 
E2.1 Purpose of Monitoring Program 

As a component of the Ocklawaha River restoration project, an extensive water quality monitoring program is 
planned. The monitoring program will be conducted for three purposes: 

1. Prerestoration monitoring to determine defensible background station locations 

2. Regulatory compliance monitoring performed during restoration activities 

3. Resource management monitoring performed during and following the completion of 
restoration activities. 

The following sections describe the need for compliance monitoring as it relates to the requested variance 
associated with this project, the proposed monitoring program design, and additional postconstruction 
monitoring related to resource management of the lower Ocklawaha and St. Johns Rivers. 

E2.2 Mixing Zone Variance 

E2.2.1 Proactive Control Measures 

As a part ofthis application, a variance is being requested from the standard mixing zone limits (150 meters 
from point of discharge) to define an expanded mixing zone for the projec,t:. The mixing zone variance is 
being requested only for the turbidity and transparency parameters. 

It is anticipated that certain project construction activities and natural erosional processes may temporarily 
increase turbidity levels above background conditions, both during and shortly after the completion of 
construction. The potential for increased turbidity levels exists within the entire Rodman Reservoir, as well as 
the tailrace channel and the interconnect channel immediately downstream of the Kirkpatrick Dam. 

Several proactive measures have been proposed as components of the project construction plan to minimize 
the potential for increased turbidity levels. These measures are summarized below: 

1. 

2. 

3. 

The hydraulic dredging of accumulated fine-grained sediments from the river channel 
immediately upstream of the Kirkpatrick Dam prior to the commencement of each phased 
drawdown and the deposition of these sediments in the southern borrow pit 

The strategic placement of cribbing units and tree plantings to minimize channel scour and 
bank erosion 

The placement of floating turbidity barriers around work areas during dredging and the 
construction of coffer dams and fixed turbidity barriers around, and downstream of, areas 
undergoing extensive earthwork 
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E2.0 Monitoring Plan 

4. The use of geotextile fabric and grass sodding on vulnerable floodplain restoration areas 

5. Contingency seeding with annual grasses of urtvegetated, exposed floodplain areas. 

Despite the above-listed proactive turbidity and erosion control measures, the potential still exists for minor, 
temporary elevations of turbidity and reductions in transparency. Within the mixing zone, it is anticipated that 
state standards for turbidity and transparency will be temporarily violated. It is, however, expected that these 
parameters will meet standards at the limits of the mixing zone. The monitoring plan described below is 
designed to measure the turbidity and transparency parameters under these conditions. 

E2.2.2 Spatial and Temporal Extent of Mixing Zone Variance 

Because various construction activities, and the exposure of the floodplain with the reservoir pool drawdown, 
will occur within the area between Eureka and the Kirkpatrick Dam; the mixing zone variance is being 
requested for this entire area. In addition, because both the tailrace and the interconnect channels are being 
used as settling areas for potentially turbid water discharged downstream from the dam, the mixing zone 
variance is also being requested for these two areas. The location and extent of the mixing zone variance is 
shown in Figure E2-l. 

The portion of the mixing zone variance area in Rodman Reservoir is divided into three segments 
corresponding to the functional classifications of the reservoir, including: (1) the Lacustrine Zone, (2) the 
Transitional Zone, and (3) the Riverine Zone. It is anticipated that the mixing zone variance for the Riverine 
Zone will be released following the completion of Phase I construction activities, because construction 
activities that could likely impact turbidity .in this area will all be completed in Phase I. Similarly, it is 
anticipated that the mixing zone variance for the Transitional Zone will be released following the completion 
of Phase II construction activities. The mixing zone variance for the Lacustrine Zone, the interconnect 
channel, arid the tailrace channel will not be released until the completion of all Phase ill activities. 

Following the Phase ill drawdown and the restoration of river flow through the original Ocklawaha River 
channel, it is anticipated that the potential for turbidity violations will be minimal. Therefore, a standard 
mixing zone of 150 meters downstream of the Kirkpatrick Dam is being requested until the completion of all 
Phase III construction activities, or approximately I year following the completion of the Phase III drawdown. 

E2.3 Monitoring Program Design 

The two major purposes for the proposed monitoring plan are: (1) to establish meaningful background 
stations, and (2) to ensure that the partial restoration of the river does not impact downstream water quality. 
The following discussion defines the proposed monitoring program design, including the location, frequency, 
and type of sampling to be conducted, as well as some of the data analysis approaches that can be taken to 
satisfy the two major program objectives. 

E2.3.1 Parametric Coverage 

As stated above, it is anticipated that certain project construction activities and natural erosional processes may 
temporarily increase turbidity levels above background conditions. In addition, the related parameter of 
transparency is also anticipated to be affected. It is not expected that any other parameters will violate state 
standards. Table E2-1 lists the monitoring parameters and their corresponding units and standards. 
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E2.0 Monitoring Plan 

Table E2-1 

Monitoring Program Parameters 

Water Quality Parameter Units of Measure State Standard 
(62-302, F AC) 

Turbidity NTU Shall not exceed 29 NTU above 
background 

Transparency Meters Shall not exceed 10% below 
Secchi Disk Depth background 

E2.3.2 Background Conditions 

Regulatory standards for certain water quality parameters are defined in terms of measured values compared to 
background conditions. As listed above, the standards for the parameters of turbidity and transparency are 
defined in this manner. · 

Background conditions can be defined in two ways: ( 1) statistically through an analysis of historic data, or (2) 
synoptically through simultaneous measurement at a nearby and comparable location outside of the impact 
area. Both approaches have been used for regulatory compliance monitoring, and both have strengths and 
weaknesses. Adequate historic data, representing a variety of conditions, must be available to apply the 
statistical approach. Even where a large historic data set does exist, however, there is always the potential that 
current measured conditions are being influenced by other factors unrelated to the project impacts. On the 
other hand, the applicability of the synoptic approach is dependent upon the proper location of a background 
station that represents comparable conditions to those at the compliance station, without the influence of the 
project impacts. In addition, the synoptic approach requires simultaneous measurements at multiple sampling 
locations, adding additional logistical challenges to the sampling program. 

The data available for turbidity are severely lacking both temporally and spatially within the Ocklawaha River 
restoration area. Historical data are nearly nonexistent. Some turbidity data were obtained from STORET, but 
their period of record was short, and most of the reported values were 25 .0 NTU. Such a data record is highly 
unusual; therefore the validity of the data is questionable. 

The most spatially extensive turbidity data were collected during the 1993-1994 sampling study conducted by 
SJR WMD ( 1994 ). Data from 10 monthly sampling trips showed that mean turbidity values decreased from 
the Riverine Zone of the study area to the Lacustrine Zone. Turbidity ranged from about 0.5 to 2.0 NTU, 
which are extremely low turbidity conditions pointing to the efficiency in scavenging of suspended solids by 
the extensive Hydrilla beds. Clearly, only 10 monthly samples do not provide adequate temporal 
representation of all flow conditions for the development of defensible background turbidity levels. 

Based upon the reliability and sparsity of historic turbidity data in the project area, it is concluded that the 
statistical approach to defining appropriate background conditions will not be defensible for the proposed 
project. Therefore, the synoptic sampling of compliance and background monitoring stations is proposed. 
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E2.3.3 Monitoring Station Locations 

A total of nine sampling stations will address the program objectives. These include: 

1. Two background stations 

2. Two compliance monitoring stations 

3. Five ambient monitoring stations. 

The locations of these monitoring stations are shown on Figure E2- l. The type and frequency of sampling to 
be conducted at each ofthese stations are described below. 

E2.3.4 Prerestoration Monitoring 

Typically, background stations are located upstream of the project area; however, they may be located 
downstream of the project area as long as they are outside of the influence of the project and are still 
representative of the undisturbed site conditions. 

Two potential background sites will be sampled, including: ( 1) the Ocklawaha River, immediately downstream 
of Eureka Dam; and (2) the river, at the SR 19 bridge. The purpose of the prerestoration monitoring will be to 
determine the comparability of these two sites, and whether it is appropriate to use one or both of them as 
background stations. 

During the Prerestoration phase of the project, simultaneous measurements of turbidity and transparency will 
be made weekly at the two background stations. At a minimum, the weekly sampling will extend over a 
peri,od of approximately 3 · months and will represent a variety of meteorological conditions. 

Because of the considerable distance between the Eureka and the Kirkpatrick Dams (16 miles), and the historic 
· differences in water quality data from these two areas, it could be argued that the Eureka station does not 
represent background conditions below the Kirkpatrick Dam. On the other hand, it could be argued that the 
SR 19 station is downstream of the proposed work, and that it is not representative of background conditions 
because it may be influenced by the turbidity increases associated with the project. 

Being over 5 river miles downstream of the Kirkpatrick Dam, it is the applicant's position that the SR 19 
station is well outside of the potential influence of the project with respect to turbidity and transparency, and 
that this station should be used as the primary background station. 

Following completion of the prerestoration monitoring, the data will be statistically analyzed( e.g., comparison 
of the means) and reported to the SJRWMD. If data from the Eureka and SR 19 stations are significantly 
different, the SR 19 station will be used for background monitoring. If, however, data from the two stations 
are generally comparable, the applicant and the SJR WMD will jointly determine the station to be used as 
background for regulatory compliance monitoring. 
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E2.3.5 Regulatory Compliance Monitoring 

Regulatory compliance monitoring will be initiated concurrent with the Phase I drawdown and will continue 
until the completion of all Phase ill construction activities, or approximately 1 year following the completion 
of the Phase ill drawdown. 

Regulatory compliance monitoring will entail simultaneous measurements of turbidity and transparency at the 
background station and at the two compliance monitoring stations located at: (1) the intersection of the 
interconnect channel and the natural river channel below the dam; and (2) the intersection of the tailrace 
channel with the natural river channel. Measurements will be taken daily during periods of active construction 
( e.g., during any dredging or earthmoving activities within the project area) and during all phased drawdowns; 
measurements will be taken weekly during all other times. 

In addition to the regulatory compliance monitoring described above, weekly measurements of turbidity and 
transparency will be-made at each of the five ambient monitoring stations shown on Figure E2-l. The data 
obtained from the ambient monitoring stations will be used to ascertain when the areal extent of the mixing 
zone can be reduced as water quality standards are met. This procedure is further discussed in the following 
section. 

Records of the daily and weekly measurements will be kept and submitted to the SJRWMD on a monthly 
basis. If at any time measurements at the either of the two compliance monitoring stations _exceed 29 NTU 
above the corresponding background value, all construction and/or drawdown activities will be immediately 
shut down, and the violation will be reported to the SJR WMD. Construction and/or drawdown activities will 
not be allowed to commence again until the source(s) of the turbidity increases have been identified, or values 
measured at the ambient monitoring station located immediately upstream of the Kirkpatrick Dam are within 
29 NTU of the corresponding background values for 3 consecutive days. 

E2.3.6 Reducing the Extent of the Mixing Zone Variance 

As discussed above, weekly measurements of turbidity and transparency will be made at each of the five 
ambient monitoring stations shown on Figure E2- l. The data obtained from the ambient monitoring stations 
will be used to ascertain if and when the areal extent. of the mixing zone can be reduced as water quality 
standards are met. 

It is anticipated that the mixing zone variance for tlie Riverine Zone will be released following the completion 
of Phase I construction activities. This is because construction activities that could likely impact turbidity in 
this area will all be completed in Phase I. Similarly, it is anticipated that the mixing zone variance for the 
Transitional Zone will be released following the completion of Phase II construction activities. 

The applicant will request that the SJR WMD release the Riverine Zone from the mixing zone variance when 
monitoring data from the station located within the zone and the station located at the boundary of the 
Transitional Zone indicate consistent compliance with standards for a period of 3 consecutive months 
following the completion of Phase I construction activities. The same procedure will be applied to the 
Transitional Zone with reference to the Phase II construction activities. The mixing zone variance for the 
Lacustrine Zone, the interconnect channel, and the tailrace channel will not be rHeased until the completion of 
all Phase ill activities.· 
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E2.4 Resource Management Monitoring 

Concerns regarding adverse water quality impacts exist since such impacts could potentially influence the 
biological integrity of the lower Ocklawaha River, and to a lesser degree, the lower St. Johns River. To 
address biological integrity issues, it is proposed that bioassessment and nutrient sampling be conducted to 
compliment the regulatory compliance monitoring discussed above. 

The most appropriate application of the biological monitoring tools will be in the lower Ocklawaha River 
between the Kirkpatrick Dam and the St. Johns River. Thus, it is proposed that Bio-Recon sampling and 
assessments of Stream Condition Index be conducted during the dry and wet seasons, both prior to and 5 years 
following the initiation of Phase I restoration activities. Sampling protocols for these components have been 
established by FDEP. 

To address concerns regarding nutrient enrichment and adverse trophic state impacts on the lower Ocklawaha 
and St. Johns Rivers, it is proposed that the samples be collected monthly from the SR 19 background 
monitoring station for a period of 5 years following the initiation of Phase I restoration activities, and analyzed 
for the following parameters: 

1. Orthophosphorus and total phosphorus 

2. Ammonia, nitrite+ nitrate, and total Kjeldahl nitrogen 

3. Total organic carbon and particulate organic carbon 

4. Chlorophyll-a. 

E2.5 Monitoring Program Data Analysis 

The data analysis approaches for assessing the potential influences of the partial restoration of the Ocklawaha 
River on water quality will include both comparison of mean or median conditions from various points in time 
and evaluation of temporal trends in water quality and individual points in space. The proposed monitoring 
program will allow statistically robust evaluations of the distributions of water quality variables. Simple 
hypothesis testing approaches will be used to compare background levels of turbidity ( and other variables) to 
levels observed during the construction and postconstruction phases of the monitoring program. Trend 
analyses will also be conducted using methods identified by Ceric et al. ( 1997) for evaluation of water quality 
data from the SJR WMD area. 
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E3.0 Sediment Studies 
E3.1 Introduction 

Examination of lake sediments is often used to detennine accumulation rates of nutrients, organic matter, and 
inorganic sediments. Studies have shown correlations between sedimentary variables and trophic state (see 
Brenner and Binford [1988] for comparisons of Florida lakes). These studies typically focus on relationships 
between water quality parameters and sedimentation rates for organic matter and nutrients, such as pitrogen 
and phosphorus; however, they may be used to predict the impact of sedimentary components on surface 
waters during physical disturbance or resuspension of sediments. 

The use of clear polycarbonate coring tubes to extract sedimentary sediments makes it possible to visually 
examine sediments and the sediment-water interface. This affords the ability to observe the degree of 
flocculence and tendency of surface sediments to become and remain suspended in the water column. 
Through measurements of physical/chemical parameters, such as organic and TP content, combined with 
observations of sediment characteristics of consolidation and tendency towards resuspension, it is, therefore, 
possible to make conclusions regarding the likelihood that disturbance will contribute to water quality 
problems. 

E3.2 Methods 

All cores were taken at locations chosen by Post, Buckley, Shub & Jernigan, Inc. (PBS&J) on September 12, 
1997, and recorded by a Gannin global positioning system (GPS) unit. Cores were taken using a 
polycarbonate piston coring device (Fisher et al. 1992). Five cores (PTl, PT2, PT3, PT4, and PTlO) were 
extruded and sectioned in the field at 2 cm intervals. The remaining cores (PT5, PT6, and PT7) were 
collected as a single sample due to their shallow depth and difficulty transferring to sample containers. 

Phosphate analyses were done by ABC Research Corporation, Gainesville, Florida, using U.S. Environmental 
Protection Agency (USEP A) Analysis Method 365.2. Percentage water and organic content (weight loss on 
ignition) were perfonned by the following standard methods. Samples of wet sediment (2.0 cm3

) were 
r~moved with a volumetric open-ended syringe, placed in pre-weighed crucibles, weighed, and dried at 100° 
C for several days in a drying oven. Samples were then reweighed to obtain percentage dry weight. Samples 
were ashed for one hour at 550° C in a muffle furnace and reweighed to measure organic matter by loss on 
ignition, which was used to estimate percent organic content. 

. E3.3 Results 

E3.3.1 Vertical Profiles 

Vertical profiles were developed for sediment cores PTl, PT2, PT3 and PT102, and values for TOC, 
percentage water, and TP for these cores and PT4, PT5, PT6 and PT7 were detennined. TOC ranged from 
7.65 percent to 66.2 percent; however, the lowest value of 7.65 percent was in the PT4 core of only 4 cm 
total depth. Cores PT4 and PT5 (percent organic content 9 .03) contained large amounts of sand and inorganic 
sediments. Water content ranged from 54.2 percent to 96.1 percent. As in the case of organic content, the 
core from PT4 was the extreme low point due to the shallow depth and inorganic sediments. 

Total phosphorus ranged from a low of 32.12 mg/kg to a high of 342.5 mg/kg wet weight, with an average of 
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E3.0 Sediment Studies 

101.53 mg/kg (standard deviation 54.55). The high value is an obvious outlying point ( almost twice the next 
highest value) and occurred at 4-6 cm at PT3. 

With the exception of cores PT4 and PT5, there was no discernible difference between cores with regard to 
sediments. In general, the sediments were consolidated, with the top 2 cm being the most unconsolidated. 
The range of organic content observed was well within that expected for Florida lakes (Brenner and Binford 
1988). Sediments were observed to settle quite rapidly after agitation and did not appear to be unusually 
flocculent. 

E3.3.2 Station Means 

Average values were determined for percent water, percentage organic matter, and TP, respectively, for the 
top 6 cm of sediment ( 4 cm at PT 4, 10 cm at PT7) at all stations sampled. These average values allow a more 
direct comparison of all sample sites, including those that were not divided into 2 cm increments. The spatial 
variation of organic matter indicates decreased sedimentation at three points; PT2, PT 4, and PT5 have much 
more shallow sediment and lower organic content than the remaining cores. The highest average organic 
content was at PT6. 

E3.4 Conclusions 

Examination of the surface sediments of the Rodman Reservoir indicates that TP levels are less and 
percentage organic content within the range that would be expected for a typical Florida lake. Mean TP values 
for surface sediments from 97 Florida lakes were more than an order of magnitude greater than the average 
value of sediments in our survey (Brenner and Binford 1988). Sediments in Rodman Reservoir are too recent 
to date by standard radiological methods ( due to the short half-life of Pb210

), and accumulation rates cannot be 
directly compared to natural lake systems. However, accumulation is obviously less than many, if not most, 
Florida lakes surveyed (Brenner and Binford 1988; Brenner et al. 1996). Organic content and phosphorus 
accumulation characteristics of the reservoir's sediments are likely due to the predominance of macrophytes 
(Hydrilla) as opposed to algal dominated systems typical of many Florida lakes. 

The coring apparatus used allowed a visual inspection of the intact core, including water-sediment interface. 
Normal agitation during the coring process allowed us to observe sediment resuspension and settling. 
Sediments settled out of suspension readily and did not appear to be unusually flocculent in any of the eight 
cores taken .. Percentage water content values, combined with these observations, indicate that sediment 
resuspension and movement would not cause significant downstream problems should drawdown of the 
reservoir take place. Firially, TP content indicates that there would not be significant nutrient enrichment 
from the reservoir sediments, compared with other Florida lakes. 
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Department of 

Environmental Protection 

·"Lawton _Chiles 
Governor 

• t 

Mr. Don Palmer 

I 

Marjory Stoneman Douglas Building 
3900 Commonwealth Boulevard 
Ta11ahassee, Florida 32399-3000 

June 25, 1997 

United States Department of the Interior 
Fish and Wildlife Service 
6620 Southpoint Drive South, Suite 3 J 0 
Jacksonville, Florida 322 J 6-0912 

Dear Mr. Palmer: 

I 

Virginia B. Wetherell 
Secretary 

As per our discussion June 17, 1997, in your office, clarification is needed as ·to 
.•; the parameters of your Biological Opinion of the Rodman Reservoir area. As I 

mentioned to you and your staff, questions have been asked as to the utilization of the 
dam and canal spoils by endangere,d species. Please confirm. that your Biological Opinion · 
took in account the Rodman Dam as well as those spoil areas associated with the canal 
construction. 

Thanks for your assistance in this matter. Please contact me at your convenience 
when David or any other staff members would like to tour the river. 

Environmenta 

cc: Joe Bakker, DEP 
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United States Department of the Interior 

FISH AND WILDLIFE SERVICE , 
6620 Southpoint Drive South 

__ Suite 310 
Jacksonville1 Florida 32216-0912 

JAi· 0 6 )991 
JAN 1 6 1997 

OFFICE OF ' 
GREE~WAYS MANAGEMENT 

Mr. A.J. Salem 
Chief, Planning Division 
U.S. Army Corps of Engineers 
P.O. Box 4970 
Jacksonville, Florida 32232~19 

Dear Mr. Salem: 

FWS Log No: 96-513C 

This represents the biological opinion of the U.S. Fish and Wildlife Service (Service) in 
accordance with section 7 of the Endangered Species Act of 1973, as amended (Act) (16 
U.S.C. 1531 et seq.). The biological opinion satisfies the consultation requirements of section 
7(a)(2) of the Act. This report does not address the requirements of other environmental 
statutes, such as the National Environmental Policy Act. A complete administrative record of 
this consultation is on file in this office. · 

CONSULTATION IIlSTORY 

On July 17, 1996, the Service received notification from the U.S. Army Corps of Engineers 
(Corps) of the preparation of the Environmental Impact Statement (EIS) by the Florida 
Department of Environmental Protection (DEP) for the Ocklawaha,River Restoration.Project. 
The Corps is overseeing the EIS preparation. The Corps determined at that time that the 
proposed project would not "permanently and adversely affect" the eastern indigo snake · 
(Drymarchon t;orais coupen), West Indian manatee (Trichechus 111flltatus latirostris), wood 
stork (Mycteria americana), bald eagle (Haliaeetus leucocephalus), and snail kite (Rostrhamus 
sociabilis). 

The Service r~ponded to the Corps' determination with a letter dated September 6, 1996. The 
Service did not concur that the proposed project would not affect the eastern indigo snake, 
manatee, wood stork, bald eagle, and snail kite. Section 7 consultation was initiated at this 
time. 



Service biologists met with DEP and the Corps at the project site on October 16, 1996.- Toe 
site visit included an inspection of the Buckman Lock, the Rodman Dam, and an air boat tour 
from the Rodman Reservoir to the Eureka Dam. 

-
Upon further reviey, of the available information, the Service determin~ that the eastern 
indigo snake, wood stork, and snail kite are not likely to be adversely affected by the proposed 
project. The following biological opinion will address the manatee and the bald eagle. 

BIOLOGICAL OPINION 

Description of Proposed Action 

The applicant proposes to restore historic hydrology and habitat to the Ocklawaha River basin 
(also spelled Oklawaha) through a partial restoration that includes removing the Rodman Dam, 
draining the reservoir, and plugging the Cross Florida Barge Canal. The eleven steps of .the 
proposed action are as follows: 

1. Plug the dug canal on both sides of Camp Branch to restore historic drainage pattern. 
. 

2. Close the Buckman Lock permanently and secure for safety by erecting fences (if needed), 
removing lock doors and hydraulic fluids, removing underground storage tanks, and removing 
asbestos in machinery houses. 

3. Drain the Rodman Reservoir according to. the plan for restoration of for~ted uplands and 
bottomlands/floodplains in the reservoir. 

4. Fill the spillway area to conform to ground level. Remove or destroy all project.related 
structures above ground. 

5. Breach earthen dam to river bed depth at the historic river channel and remove 1,000 feet 
of dam on both sides of the channel to allow for river flow at ~e 10 year flood level. 

6. Fill the canal channel in the Rodman Reservoir to ground level where it is within 500 feet 
of the original river bed. 

7. ·Remove all fill from the Deep Creek channel and insert 200-foot plugs in the dug channel 
on both sides of the creek to restore historic contour. 

8. Place a 500-foot plug in the discharge and connecting channels below the dam at their 
confluence's with the river. Grade the channels behind the plugs to natural grouD:d elevations. 

9. Breach and fevel the dikes along the grubbed channel areas in upper reaches of the Rodman 
Rese1voir to provide drainage and sheet-flow of flood waters and minimize visual impacts. 
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10. Construct a foot bridge across the Ocklawaha River to maintain continuity of the. OGcila 
Trail. ~ ., 

11. Stabilize old· borrow areas at th_~ dam by revegetating with tree plantings. 

Status of the Species 

A. Manatee 

The Federal government has recognized the threats to the continued existence of the manatee 
for almost 30 years. The West Indian manatee was first listed as an endangered species in 
1967 under the Endangered Species Preservation Act of 1966 (16 U.S.C. 668aa(c)) (32 FR 
48:4001). The Endangered Species Conservation Act of 1969 (16 U.S.C. 668aa(c)) continued 
to recognize the West Indian manatee as endangered (35 FR 16047). The West Indian 
manatee was listed as an endangered species pursuant to the Endangered Species Act in 1973, 
as a.mended. Critical habitat was designated for the manatee in 1976. · 

The only year-round populations of manatees in the United States occur throughout the coastal 
and inland waterways of peninsular Florida and a small group that overwinters in extreme 
southeast Georgia. · 

During the summer months, manatees may travel north to Rhode Island and to Texas. The 
range of manatees varies seasonally, depending upon changing water and air temperatures. 
There are several ruajor aggregation winter sites on the east coast of Florida. 

Despite technical advances, the ability to estimate manatee population size and trend in size 
remains poor. The Florida Department of Environmental Protection (DEP) organized two 
synoptic surveys in 1996, resulting in total counts of 2,274 and 2,639 animals, respectively 
(Bruce Ackerman, pers.comm.). Because of environmental variables that determine manatee 
occurrence in warm:..water refug~s and their visibility during a survey perlod, these counts 
cannot be used to estimate population size (except·to indicate a minimum number), nor can 
they be compared between years to detect trends. 

Manatee deaths resulting from human activities are well documented through a carcass 
recovery program initiated in 1974. Causes of death include collision with large and small 
boats, crushing by barges and man-made water control structures and navigation locks, 
entanglement in nets and lines, entrapment in culverts, poaching, and entanglement in and 
ingestion of marine debris (e.g., monofilament). 

From 1974 through 1996, 2,921 manatee carcasses were recovered in the southeastern United 
States. Nine hundred and twenty-seven (32 %) were attributed to human-related causes. Of 
these, 715 were caused by collisions with watercraft, 129 were flood gate/canal lock-related, 
and another 83 were categorized as other human-related. Collision with watercraft accounted 
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for 77 % of hu~an-related causes of death during ·this period. According to a DEP press 
release, an additional 151 manatees died in southwest Florida from the microorganism 
Gymnodinium breve ("red tide") from March through April of 1996. 

. ' 
Eberhardt and O'Shea (1995) calculated an annual population growth rate of 7% at the Crystal 
River, Citrus County, Florida. Garrott et al. 's (1994) analysis of trends at winter aggregation 
sites suggest a mean annual increase of 7-12 % in adjusted counts at sites on the east coast from 
1978 - 1992. . 

B. Bald Eagle 

Historically, the bald eagle was an abundant species that ranged from central -Alaska into 
Canada, south to Mexico, east to the gulf coast region, and north to the Chesapeake Bay 
region. Bald eagles are mostly absent from the Midwest and Great Basin areas (Stevenson and 
Anderson 1994). · · 

A primary threat to bald eagles after World War II was the widespread use of the pesticide 
DDT for mosquito control (Broley 1950). It was sprayed directly into wetlands, entered the 
food chain, and resulted in eggshell thinning. This caused massive reproductive failure which 
became evident in the 1960's. Peterson and Robertson (1978) indicated that the eagle 
population decreased by 50 % in a 30-year period. In response, the Federal government 
banned the use of DDT in 1972. 

A major threat to eagles remains habitat loss and degradation from human alteration of the 
environment (Heinzman 1961, 1962 and Smith 1969). This is especially true along coasts and 
waterways where development has increased. An additional hazard to eagles occurs 
predominantly in the western U.S., and involves death from lead and chemical poisoning. 
Lead poisoning originates from lead shot that remains in dead or dying birds, and chemical 
poisoning from the intentional poisoning of nuisance animals.· The effects to eagles are 
secondary. · 

The bald eagle is a bird of aquatic ecosystems and requires suitable perching and nesting sites 
within two miles of water. Eagle nesting territories are found along the coasts, major lakes, 
and rivers. The eagle's diet is comprised of fish, waterfowl, small mammals, and reptiles 
(Stevenson and Anderson 1994). · 

The breeding season in the southern latitudes occurs from September to March. Eagles prefer 
to nest in large, sturdy trees, usually pine, cypress, or mangroves, located along shorelines in 
relatively remote areas (Broley 1947)._ The-nests are large, six to nine feet in diameter and 
three feet thick, built from dead tree limbs, and lined with moss. Eagles return to· the same 
nesting territorfevery year, but do not necessarily use the same nest. Usually two eggs are 
laid, and incubation is about 35 days. Fledging occurs in 10-12 weeks. Additional parental 
care will continue for 4-6 weeks thereafter. Juveniles are brown in color until 4-6 years, when 
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they develop a white head and tail ($tevenson and Anderson 1994). 

Researchers believe that the bald eag!~ is -migratory in Florida. They leave in late May or 
t ·· ~ early June, and retµrn in August or September. Most wintering sites are near open water that 

have adequate perching and roosting sites (Broley 1947). As shown in the table below, there 
has been a steady increase in the number of bald eagle nests in Florida .,ince 1982. 

·. · .. =.· 

Table 1. Number of Bald Eagle nest per year from 1983 to 1996. 

YEAR YEAR 

1982 1991 

1984 1992 

1987 1993 

1988 1994 

1989 1995. 

1990 1996 

The bald eagle was first listed as endangered in 1978 in the lower 48 states, excluding 
Michigan, Minnesota, Wisconsin, Washington, and Oregon, where it was listed as ~eatened 
due to stable populations. The eagle was reclassified as a threatened species in all 48 states on 
August 11, 1995 (the species was never listed in Alaska). 

Environmental Baseline 

Action Area 

The action area for this biological opinion is defined as the Cross Florida Barge Canal and the 
Ocklawaha River from the Rodman Reservoir to the Eureka Dam and two miles out on each 
side of the existing shoreline (Figure 1). Bald eagles typically nest a mile and half or less 
from open water, therefore, two miles out from the shoreline will encompass any nesting 
eagles that primarily feed in the project area (Wood et al 1989). 

5 



·•· s 

.. 

Pu In am Cou nly 
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Figure 1. Action area of the propqsed Ocldawaha River Restoration Project: froni the Cross Florida Barge Canal to 
the Eureka Dam and two miles out from the shoreline. 
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. Status of the Species in the Action Area 
., 

A. Manatee 

From March through November, manatees can be seen throughout the middle St. Johns River 
(Putnam County) to Lake George (Putnam and Marion Counties). In winter months, small 
groups· of manatees have been sighted intermittently at warm-water refugia in Palatka and 
Welaka. Sightings and telemetry studies show that manatees use the action area for feeding,. 
mating, and resting (Beeler and O'Shea 1988; Hartman 1974). Researchers believe that 
manatees historically traveled up the Ocklawaha River on occasion from the St: Johns River 
(Hartman 1974; Lefebvre 1993). Mortality records (Table 2) within the action area show that 
manatees utilize the Cross Florida Barge Canal to access the Ocklawaha River since the former 
entry is presently blocked by the Rodman Dam. Table 2 sho~s a_ breakdown of the causes of 
mortality within the actiou area. Of the 15 deaths that have occurred in the action area 
between 1974 and 1996, nine, or 60%, have been caused by the dam or lock structure. -In 
comparison, one (7%) was natural (not cold-related), three (20%) were undetermined, and two 
(13 %) were verified but not recovered. There are no recorded deaths in the action area related 
to watercraft or cold. 

B. Bald Eagle 

Since the construction of the impoundment, the number of bald eagle pairs nesting within the 
action area has varied from zero to two. Nest territory MR-127 fledged one chick during the 
1995-1996 n"'.;i.ing season and app~s to be active this nesting season (Laura Lowery pers. 
comm.). A 1973 Forest Service report noted that zero to three bald eagles were observed in 
1970 and three were observed in 1971. Canfield et al (1993) observed 1 bald eagle in August 
of 1992 and 17 in January of 1993. No data could be found regarding pre-impoundment bald 
eagle nesting; however, post-impoundment data suggests that the action area was not highly 
utilized by bald eagles before, or after, the creation of the Rodman Reservoir . 

. 
Although bald eagles may feed at the Rodman Reservoir during the winter, it is not considered 
an important feeding are~. Bald eagles are mobile and opportunistic feeders and will change 
feeding sites as food availability changes. The initial creation of the Rodman Reservoir and 
periodic drawdowns may have attracted bald eagles to feed in the action area; however, the 
low number of nesting eagles suggests the ~ea is not attractive for nesting or cannot support 
more than a few pairs of nesting eagles. Other nearby water bodies, such as Orange, 
Lochloosa, and Newnans Lakes, Lake George, andthe St. Johns River ~upport a large number 
of feeding and nesting bald eagles (Kaufmann 1993; Steve Nesbitt pers. comm.). Figure 2 
shows the concentration of bald ~gle nests~ currently active and inactive, around the above 
referenced water bodies and the action area. 
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. Table 2. Manatee mortality within the action area from 1976 through 1996. 

. , 

I Date I Sex I - Cause I Area Found 
I 

1011sn6 Female Undetermined Cross Florida Barge Canal 

06102n1 Undetermined Verified, not recovered Cross Florida Barge Canal 

07/14/77 Female Undetermined Cross Florida Barge Canal 

10/23/77 Male Gate/Lock - Structure Cross Florida Barge Canal 

05/11/79 Female Gate/Lock - Structure Rodman Dam 

06/30/80 Female Gate/Lock- Structure Cross Florida Barge Canal · 

06/22/83 Female Gate/Lock - Structure Rodman Dam 

06/23/83 Male Gate/Lo{::k- Structure Rodman Dam 

07/21/83 Undetermined Verified, not recovered Rodman Dam 

08/08/83 Female Gate/Lock - Structure Rodman Dam 

06/10/86 Female Natural (not cold) Cross Fi.orida Barge Canal 

06/24/91 Male Gate/Lock - Structure Rodman Dam 

06/02/94 Undetermined Undetermined/Decomposed Cross Florida Barge Canal 

08/9/95 Male Gate/Lock - Structure Rodman Dam 
. 

08/21/95 Male Gate/Lock - Structure Rodman Dam 
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~-Figure 2. Concentrations of bald eagle nesting territories (active and inactive) in the 
action area and nearby lakes and rivers. MR-127 (dot with a circle around it) is the 
active nest within the action area. 

Effects of the Action on the Manatee and Bald Eagle 

A. Manatee 

The leading cause of human-related manatee morality range wide is. watercraft. As Table 2 
shows, however, this is not the case in the action area. The leading cause of mortality is 
related to the Rodman Dam and the Buckman Lock structures. These structures crush or 
drown the manatees as they try to move between the Ocklawaha and St. Johns Rivers. The 
proposed project would remove these structures, thereby removing the main cause of manatee 
mortality in the action area and reopening the historic travel corridor. 

The project description includes the .standard precautions for cons~ction in manatee habitat, 
and should, th~refore, have no adverse effects on the manatee during restoration· phases 
involving_ heavy equipment. Overall, the proposed project will have a positive effec~ on the 
conservation of the manatee. 
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B. Bald Eagle 

The proposed project will likely cause the currently nesting pair (MR-127) of bald eagles to 
abandon their nesting territory at some point in the future. The proposed drawdown of the 
reservoir and the eventual closing of the canopy along the north bank of the Ocklawaha River 
will reduce the area's potential as a feeding site. The pair that is currently nesting will likely 
move to the St. Johns River or one of the nearby lakes to resume nesting (Steve Nesbitt pers. 
comm.). The heavy equipment and associated noise that would be present during the 
restoration process may cause some disturbance to the birds, although construction will take 
place outside of the primary zone (750-foot radius around the nest tree). The proposed project 
is not likely to adversely affect the local population of bald eagles due to the occurrence of 
suitable feeding sites within the affected and adjacent counties. 

Cumulative effects 

Cumulative effects include the effects of future State, local or private actions that are 
reasonably certain to occur in the action area considered in this biological opinion. Future 
Federal actions that are unrelated to the proposed action are not considered in this section 
because they require separate consultation pursuant to section 7 of the Act. 

The Service has considered cumulative effects with respect to this project and determiµed they 
do not apply to this project. 

Conclusion 

After reviewing the current status of the manatee and the bald eagle, the environmental 
baseline for the action area, the effects of the proposed action and the cumulative effects, it is 
the Service's biological opinion that the proposed project is not likely to jeopardize the 
continued existence of the manatee or the bald eagle. Designated manatee critical habitat is 
not present in the action area and will be unaffected by the proposed action. No critical habitat 
has been designated for the bald eagle, therefore, none will be affected. 

CONSERVATION RECOl\11\1ENDATIONS. 

Section 7(a)(l) of the Act directs Federal agencies to utilize their authorities to further the 
purpose of the Act by carrying out conservation programs for the benefit of endangered and 
threatened species. Conservation recommendations are discretionary agency activities to 
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to 
help implement recovery plans, or to-develop information. 

In order for the Service to be kept informed of actions minimizing or avoiding adverse effects 
or benefitting listed species or their habitats, the Service requests notification of the 
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implementation of '3.Ily conservatio~ measures. 

1. Develop interpretive signs regarding the status, threats, conservation efforts, and/or life 
histories of endangered, threatened, -and rare species that occur in the Ocklawaha River basin 
and surrounding habitats. Signs could be placed near the proposed foot bridge continuing the 
Ocala trail and/or at public recreation areas within the action area. 

2. Place boater caution sign~ regarding manatees at all boat access ramps or docks within the 
action area. Provide brochures or other portable information detailing what boaters should do 
if they see an injured or d~d manatee. · · 

3. Provide manatee awareness information to local boater safety courses and local public 
marinas and boat ramps. · 

INCIDENTAL TAKE 

A. Manatee 

In meeting the provisions for incidental" take in section 7(b)(4) of the Act, the Service has 
reviewed the biological opinion and other available information relevant to this permit action. 
Based on our review,· incidental take is not" anticipated for the manatee. If an incident 
involving a manatee occurs, all work shall cease and our office contacted immediately (904-
232-2580) 

B. Bald Eagle 

Sections 4(d) and 9 of the Act, as amende9, prohibit taking (harass, harm, pursue, hunt, 
shoot, wound, kill, trap, capture or collect or_ to attempt to engage in any such conduct) of 
listed species of fish or wildlife without a special exemption. "Harm" and "harass". are further 
defined in Service regulations (50 CFR 17.3). "Harm" is defined to include significant habitat 
modification or degradation that results in death or injury to listed species by significantly 
impairing behavioral patterns such as breeding, feeding, or sheltering. "Harass" is defined as 
an intentional or negligent act or omission which creates the likelihood of injury to wildlife by 
annoying it to such an extent as to significantly disrupt normal behavioral patterns, which 
include, but are not limited to, breeding, feeding or sheltering. 

Under the terms of sections 7(b)(4) and 7(o)(2), taking that is incidental to and not intended as 
part of the agency action is not considered a prohibited taking provided that such taldng is in 
compliance with the terms and conditions of this incidental take statement. 

The measures described below are non-discretionary, and must be implemented by the agency 
so that they become binding conditions of any grant or permit issued to the ·applicant, as 
appropriate, in order for the exemption in section 7(o)(2) to apply. 

11 
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The Federal agency has a continuiilg responsibility to regulate the activity that is covered by 
this incidental take statement. If the agency (1) fails to require the applicant to adhere to the 
terms and conditions ·of the incidental take statement through enforceable terms that are added 
to the permit" or grant document, or (2) fails to retain oversight to ensure compliance with 
these terms and conditions, the protective coverage of section 7(o)(2) may lapse.· 

Sections 7(b)(4) and 7(o)(2) of the Act do .not apply to the incidental take of listed plant 
species. However, protecticn of listed plants is provided to the extent that the Act requires a · 
Federal permit for remoyal or reduction to possession of endangered plants from areas under 
Federal jurisdiction, or for any act that would remove, cut, dig up, or damage or destroy any 
such species on any State or in the course of any violation of a State criminal trespass law. 

Amount or Extent of Take 

The Service has reviewed the biological information for this species, information presented by 
the applicant, and other available information relevant to this action. Based on our review, 
incidental take in the form of harm or harassment is anticipated for the pair of bald eagles on 
the project site in nesting territory MR-;127. 

Effect of the Take 

In the accompanying biological opinion, the Service determined that this level of anticipated 
take is not likely to result in jeop~dy to the species or destruction or adverse modification of 
critical habitat. 

To the extent that this statement concludes that take of any threatened or endangered species of 
migratory bird will result from the agency action for which consultation is being made, the 
Service will not refer the incidental take of any such migratory bird for prosecution under the 
Migratory Bird Treaty Act of 1918, as amended (16 U.S.C. §§ 703-712), or the Bald Eagle 
Protection Act of 1940 (16 U.S.C. §§ 668-668d), •if such take is in compliance with the terms 
and conditions (including amount and/or number) specified herein. 

Reasonable and Prudent Measures 

When providing an incidental take statement the Service is required to give reasonable and 
prudent measures it considers necessary or appropriate to minimize the take along with terms 
and conditions that must be complied with, to implement the reasonable and prudent measures. 
Furthermore, the Service must also specify procedures to be used to handle or dispose of any 
individuals taken. The Service is unable to provide reasonable and prudent measures to 
minimize the impact of this action. The applicant has stated they will not work within 750 feet 
of the eagle nest during the nesting season. The nest will be monitored by the Forest Service . 
on an annual basis and the data will be provided to the Service. 
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· Terms and Conditions 

In accordance with the Interagency"'Cooperation Regulation (50 CFR 402), the following terms 
and conditions mllS1 be complied with: 

1. If a dead bald eagle is found on the project site, the applicant should notify the Jacksonville 
Field Office immediately, at 904-232-2580. 

2. Report any new bald eagle nests to the ·service and the Florida Game and Fresh Water Fish 
Commission. 

REINITIATION OF SECTION 7 CONS~TATION 

This concludes formal consultation on the action outlined in the request. As provided in 50 
CFR Section 402.16, reinii:iation of formal consultation is required when discretionary Federal 
agency involvement or control over the action has been retained and if: (1) the amount or 
extent of incidental take is exceeded, (2) new information reveals effects of the agency action 
that may affect listed species or critical habitat in a manner or to an extent not considered in 
this biological opinion, (3) the agency action is subsequently modified in a manner that causes . 
an effect to the listed species or critical ·habitat not considered in this biological opinion, or (4) 
a new species is listed or critical habitat designated that may be affected by the action. In 
instances where the amount or extent of incidental take is exceeded, any operations causing 
such take must cease pending reinitiation. 

cc: Andrew Bowman, DEP 
Jerry Clutts, USPS 
-Tom Logan, FGFWFC 
Steve Nesbitt, FGFWFC 
Phil Worley, DEP 
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~~,~-
Michael M. Bentzien 
Assistant Field Supervisor 
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I?-r°REPL Y REFER TO; 
FWSJR.4/ES-JAFL . .. . -·· .... - -· 

. ··-=-=- ·········~ [ 
· .... ·· GR~ENw~{F1ce OF · ,:~. · · .~-=- -

Phil Worley 
. . . . . :. . ~ MANAGEM~NT ·-·· . I 

Department of Environmental Protection . 
Maiju.;:y Stor1eman Douglas Buildi.og·• ·· 
3900 Commonwealth Boulevard. · 
Tallahassee .. Florida 32399-3000 . •. . . . . . . 

. •.• 

RE: l:\VS Log# 9.6:.S:13C, O~t-Jawaha River Restora~ion 
. . .. . 

. . -~ .. -.. · r 
I_ 

l 
This is in respo~1.! ~o your lrittci: of Jµne 25, 1997 ~·~questing clarification of the parameters of th.e [ 
SeNic~'s bicfogfoal opin16n fo.r the above-referenc·ea project. "TheoiologTcafopfniofi, a:a:rea -:---7" .. -.. ,~. ---..--..;;.._ 
Ja.nuary 6, 1997, specifiedJh~t the· $ervice consifl..~red the action area ofilie project to be from the [ 
Cross Florida Barge Canal to the Eureka Dam and two miles out from the shoreline. Enclosed is · ···-- _ 
Figure 1 from the biologicnl. opinion showing the appromnate action area. All Federally listed· 
species that could potentially or;cur within the action area were considered. This area includes the 
Redman Dam and spoil areas associated v.ith the construction of the canal. 

. . . . . 

If you h~.ve further questions regarding t~s matter, please contact Mr. Don Palmer (e:x."t. 115) or 
Ms. Stefanie Barrett (ext. 104) of this ofl~ce at (904)a32-2580. 

Enclosure . 

. s:\shar-r:\bnriett\rodman.aa\7-2-97\cim 

Sincere!)', 

~'Yvz-~ 

Michael M; Bentzien . 
Assistant Field Supervise..: ·-
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AppendixG 

Erosion Control and Monitoring Plan 
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Gl.O Plan Description 

Gl.1 Introduction 

This report represents a Storm Water Pollution Prevention Plan (SWPPP) for the Ocklawaha River 
Restoration Project, which is located in Township 11 South, Range 25 East, within Putman and Marion 
Counties, Florida. This SWPPP has been prepared to meet the regulatory requirements of the St. Johns River 
Water Management District (SJRWMD) and the Federal Water Pollution Control Act. Application of the 
sediment and erosion control features described in this plan will be coordinated with the Water Quality 
Control and Monitoring Plan (Appendix A), which will determine whether additional sediment and erosion 
control features·are required. Also, the goals of this plan will be coordinated with the requirements of the 
Vegetation Control and Monitoring Plan (Appendix C). 

Section G 1.0 of this appendix provides an overview of construction activities; presents certain hydro logic 
characteristics of the construction area; identifies the best management practices (BMPs) that will be used 
during the restoration project; and documents procedures related to BMP inspection and maintenance. 
Section G2.0 outlines in greater detail certain sediment and erosion control activities related to the restoration 
project. 

G 1.2 Site Protection 

Gl.2.1 Description of Construction Activity 

The Ocklawaha River Restoration Project includes the draining of Rodman Reservoir ( an approximately 15-
square-mile water body), the partial removal of Rodman Dam, and selective plugging of the Cross Florida 
Barge Canal (CFBC). 

Gl.2.2 Sequence of MajQr Activities 

Construction activities will be completed within four phases, and include the following major tasks. 

1. 

2. 

Pre-Drawdown Activities 

A. Improve access/haul road. 
B. Prepare dredged material disposal site (southern borrow pit). 
C. Dredge natural river channel. 

Phase I Restoration Activities 

A. Dredge spoil berms and fill portion of the CFBC. 
B. Complete Phase I drawdown of the reservoir (approximately 18 feet to 12 feet 

NGVD). 
C. Install roughness elements in the floodplain. 
D. Initiate reconstruction of historic river channels in floodplain. 
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3. 

Gl.O Plan Description 

Phase II Restoration Activities 

A. Dredge natural river channel. 
B. Complete Phase II drawdown of the reservoir (approximately 12 feet to 6 feet 

NGVD). 
C. Install roughness elements in the floodplain. 
D. Complete reconstruction of historic river channels in floodplain. 

4. Phase ill Restoration Activities 

NGVD). 

A. 
B. 
C. 

E. 
F. 

Dredge natural river channel. 
Reconstruct Ocklawaha River at the dam embankment 
Complete Phase III drawdown of the reservoir ( approximately 6 feet to 4 feet 
D. Create 2,000-foot opening in dam embankment. 
Demolish gated structure and fill tailrace. 
Fill and regrade dredged material disposal site (southern borrow pit). 

Gl.2.3 Amount of Land to be Disturbed 

Rehabilitation 'of the Ocklawaha River requires moving approximately 650,000 cubic yards of material by 
dredging, filling, and grading activities. 

Gl.2.4 Estimated Runoff Coefficients and Soils Information 

The existing runoff coefficient is not applicable for the reservoir water surface, and is estimated to range 
from 0.05 to 0.20 on the Rodman Dam embankment for 5-yearto 100-year storm events, respectively. When 
the restoration project is completed, the runoff coefficient for the exposed floodplain area and remaining dam 
embankment is estimated to have a range of about 0.05 to 0.20 for 5-year to 100-year storm events, 
respectively. 

Three distinct soil types were encountered within the vertical extent ofborings_conducted in the Rodman 
Reservoir. These soil types were the following: 

1. Peat with silty sand 
2. Peat and silty fine sand 
3. Fine sand to fine sand with silt with trace organics. 

More specific information of the soil types can be found in Table G 1-1. 
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Table Gl-1 

Soils Types in Project Area 

Organic Matter Erosion 
Description (%) K-Factor 

Holopaw fine sand 1-4 0.10 to 0.24 

Terra Celia muck >60 Estimated at 0.28 

Astor mucky fine sand 10-20 0 

Tomokamuck 30-90 0.17 to 0.28 

The hydrologic group for each of these soils is D (poorly drained). 

G 1.2.5 Vegetation Characteristics 

Gl.O Plan Description 

Comments 

Frequently flooded 

Frequently flooded 

Frequently flooded 

Except for the dam embankment, the site is covered with water. The dam has an estimated historic ground 
cover of approximately 85 percent. 

Gl.2.6 Potential Pollution Sources 

The only potential pollution sources anticipated from the site may be those associated with fueling activities. 
Any fuel tanks will be located in designated storage areas yet to be determined, which will be encompassed 
by a lined fuel storage berm. It is at these locations that fueling of equipment will occur. 

Gl.2.7 Non-Storn:i Water Components of Discharge 

The non-storm components of discharge associated with this project are release of reservoir waters into the 
Ocklawaha River. 

Gl.2.8 Receiving Waters 

Waters from Rodman Reservoir currently discharge into the Ocklawaha River, which flows into the St. Johns 
River. 

Gl.3 Site Map 

See Figure G-1 for information related to the projected placement of sediment and erosion control measures. 

Gl.4 BMPS for Storm Water Pollution Prevention 

Control of sediment and erosion will be accomplished in the following manner. 
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I. PRIOR TO CONSTRUCT ION ACTIV ITY,·;'°iJEVELOP 
CONTAINMENT SYSTEM AT COFFER DAM 
ST AG ING AREAS to SERVE: AS A SEO..IMENT TRAP 
USE A MIXTURE OF 3" TO\ 6" R IPRAPiOUTLET 
STRUCTURE FOR DISCHAR<S.E INTO THE RIVER 
(SEE FIGURES B-2, B-3 AN'li> B-4). i"- . 

2. ST AB ILIZE CUTS WEEKLY <M\N> BY APPL'JCA T ION 
OF SOIL BINDER. . \ 

\ 
\ 

RODMAN DAM REMOVAL 
SEDIMENT AND EROSION. CONTROL 

•·· ... '\ 

FIGURE 
G-1 



Gl.O Plan Description 

Gl.4.1 Sediment and Erosion Control Methods 

Structural sediment control measures anticipated to be used with this project include the following 
techniques, which are detailed in the figures provided in this section. As illustrated on Figure G-1, floating 
turbidity curtains will be located across the tailrace, in the interconnect canal, and adjacent to areas of 
construction activity; and sediment traps will be located downstream of the dam embankment, adjacent to 
areas of disturbance. The sediment traps located adjacent to the dam embankment will be modified 
following the installation of the coffer dam, as detailed on Figures G-2 and G-3. Additional methods of 
erosion and sediment control ( e.g., pine straw bale and silt fence barriers, and hillside and channel blankets) 
will be used when needed, as determined through field observations and water quality monitoring efforts. 
Note: hay bale barriers will not be used, because they could potentially introduce exotic and/or nuisance 
plant species. 

1. Sediment traps (Figures G-2, G-3, and G-4) 
2. Pine straw bale barriers (Figure G-5) 
3. Silt fence barriers (Figure G-6) 
4. Hillside blanket installation (Figure G-7) 
5. Channel blanket installation (Figure G-8) 
6. Turbidity barriers (Figure G-9). 

Non-structural erosion control measures will include one or more following techniques. Additional methods 
may be employed as determined through field observations and water quality monitoring efforts. In 
particular, a soil binder will be applied to disturbed dam embankment areas at least once per week. 

1. Planting of sod or perennial grass 
2. Applying and anchoring pine straw mulch when perennial grass has been planted 
3. Applying soil binders 
4. Use of rolled erosion control products (RECPs) such as straw/coconut blankets. 

Detailed information as to when sediment and erosion control measures will be used appear in Section G2.0. 
Related revegetation efforts are detailed in the Vegetation Control and Monitoring Plan (Appendix B). 

Note: the RECPs to be used will only contain biodegradable fabrics and sterile stuffing material. 

Gl.4.2 Materials Handling and Spill Prevention 

It will be the responsibility ofa heavy equipment contractor to designate a fueling area and take appropriate 
actions to ensure pollution of storm and reservoir waters do not occur. Fueling areas will be at least 100 feet 
from drainage channels and the Ocklawaha River and be enclosed by a minimum 12-inch high compacted 
berm capable of retaining potential spills. The heavy equipment contractor will be responsible for protecting 
the soil from contamination due to any hydrocarbon or other hazardous spills associated with his contractual 
obligations. 

Contractors will be responsible for preventing soil contamination where materials, fertilizers, chemicals, 
waste piles, or other potential hazardous materials may exist. 

No dedicated concrete or asphalt batch plants will exist on this site. 
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SECTION OF RODMAN DAM BEING REMOVED 

EQUIPMENT STAGING AN 
WORK AREA FOR SHEET 
PILING ACTIVITIES 

EXTEND BERM AS NECESSARY 
TO CONTAIN RUNOFF FROM 
DISTURBED EMBANKMENT 

TWO TO THREE FOOT HIGH CONTAINMENT 
BERM CONSTRUCTED FROM LOCAL MATERIAL 
AND STABLIZED AGAINST EROSION 

SEE DETAIL OF SEDIMENT TRAP ROC 
OUTLET STRUCTURE. MINIMUM OPENING 
SHALL BE 20 FEET. 

\ \ 
0.1% GRADE <MIN> 

jNO SCALE 
DISCHARGE WATERS ONTO EXISTING 
VEGETATION. 

0 ... , """4, .. 

" 

CONSTRUCT A 2 FOOT TO 3 FOOT HIGH 
CONTAINMENT BERM AROUND 
CONSTRUCTION SITE AREA THAT \. 
DIVERTS RUNOFF WATERS TO RIPRAP '-
OUTLET STRUCTURE. 

Hydr0Dynom1cs lncorporoted 
1q93q E. Ploze Drive VDICE1 131131841·11377 
P.O. Box 1327 FAX1 13031841•6386 . 
Porker, CD 811134 

SEDIMENT TRAP .DETAIL DURING 
COFFER DAM INSTALLATION 

1111'171 

FIGURE 
G-2 



SECTION OF RODMAN DAM BEING REMOVED 

EXTEND BERM AS NECESSARY 
TO CONTAIN RUNOFF FROM 
DISTURBED EMBANKMENT 

DISCHARGE CHAMBER FOR' 
PUMPED WATERS FROM 
COFFER DAM CONTAINMENT 
ARE~ 

LOCATION OF THIS BffiM IS 
DICTATED BY WORK AREA. 
REQUIRED FOR RIVER BANK 
STABILIZATION ACTIVITIES 

TWO TO THREE FOOT HIGH CONTAINMENT 
BERM CONSTRUCTED FROM LOCAL MATERIAL 
AND STABLIZED AGAINST EROSION. 

MINIMUM 100 FEET FOR 
THIS RIPRAP DIKE. 

0 llft7 11,ct,--t\msc• 

RIPRAP DIVERSION DIKES CONSTRUCTED FROM A 
MIXTURE OF 3 INCH TO 6 INCH DIAMETER ROCK 
HAVING A HEIGHT ABOUT 6 INCHES LESS THAN THE 
CONTAINMENT BERM. OPENING IS ABOUT 20 FEET 
WIDE. ACTUAL NUMBER OF RIPRAP DIKES IS 
DEPENDENT ON CONTAINMENT AREA DEVELOPED. 

SEE DETAIL OF SEDIMENT TRAP ROCK 
OUTLET STRUCTURE. MINIMUM OPENING 
SHALL BE 20 FEET. 

I NO SCALE I DISCHARGE WATERS ONTO EXISTING 
VEGETATION. 

Hydr0Dynom1cs lncorporoted 
1q03q E. Plozo Drtvo VDICE1 13031 B4l•ll377 
P.D, Box 1327 FAX1 131l31 B41·6386 
Porker, CO Blll34 

SEDIMENT TRAP· DETAIL AFTER 
COFFER DAM INSTALLATION 

FIGURE 
G-3 
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FILTERED WATER 

VEGETATED BERM· , t t 

SEDIMENT LADEN 
WATERS 

t t VEGETATED BERM 

TOP VIEW 
MIXTURE OF 50 MM TO 
150 MM <2 IN TO 6 IN> ROCK 

150 MM (6 IN> MINIMUM 

t 
2' OR 3' 

UPSTREAM VIEW 

• DO NOT USE ANY GEOTEXTILE 
MATERIAL IN FILTER BARRIER 

SEDIMENT LADEN 
WATERS 

~"" .. C) 1CJ~7 HydroOyQf[S{CS 

Hydr0Dynam1cs Incorporated 
l'193'1 E. Plaza Drive VOICE: 13931841·9377 
P.O. Bo• 1327 FAX1 131131841·6386 
Pork.,., CO 89134 

-SIDE VIEW 

SEDIMENT TRAP 
ROCK OUTLET STRUCTURE 

! 

1'11'171 

FIGURE 
·G-4 



BALES MUST BE TIGHTLY 
ABUTTING WITH NO GAPS 

2.5 CM x 5~0 CM U IN x 2 IN) 
WOOD STAKE 

WEDGE LOOSE STRAW 
BETWEEN BALES 

1. EXCAVATE THE TRENCH 

BACKFILL 
MATERIAL 

2. PLACE ANO STAKE STRAW BALES 

3. BACKFILL .ANO COMPACT EXCAVATED SOIL 

STAKED ANO ENTRENCHED 23 KG 
(50 LB> STRAW aALE 

BACKFILL TO 
PREVENT PIPING 

2.5 CM x 5.0 CM 
Cl "x 2") WOOD STAKE 

CROSS-SECTION OF A PROPERLY INSTALLED STRAW BALE 

HydroOynam1cs Incorporated 
l'!03'i E. Plaza 0.-ave VOICE: 13831841•8377 
P.O. Bo• 1327 FAX1 13831841•6386 
Perko.-. CO 88134 

INSTALLATION OF 
PINE STRAW BALES 

4/'17 

FIGURE 
G-5 
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i 
SPACING OF POSTS TO BE 
2-3 METERS <6-10 FT! APART 

FILTER FABRIC MATERIAL SECURELY · 
FASTENED TO THE POSTS OR <IF USED> 
THE WIRE MESH 

WOOD OR 
STEEL POST 

25 CM 110 INI 
. <MINIMUMI 

IF NOT ANCHORED.CREATE A 
'L' SHAPE WITH THE FABRIC 
MATERIAL IN A 10 CM x 10 CM 
<4 IN x 4 !NI TRENCH BEFORE 
BACKFILING 

RUNOFF 

· IF ANCHORED, INSERT ABOUT 15 CM <6 INl 
OF FABRIC MATERIAL .IN A 15 CM X 10 CM 

... <6 IN X 4 INl TRENCH BEFORE BACKFILLING 

FOR ADDITIONAL STRUCTURAL 
STRENGTH.FABRIC MATERIAL CAN 
BE ATTACHED TO A 15 CM (6 INl 
MESH WIRE SCREEN WHICH HAS 
BEEN FASTENED TO THE POSTS 

TO REDUCE THE POTENTIAL OF 
BLOWOUTS,ANCHORS CAN BE 
ATTACHED TO THE FABRIC 
MATERIAL BEFORE BACKFILLING 
THE TRENCH 

ATTACHING TWO SILT FENCES 

• 
PLACE.THE ENO POST 
OF THE ONE FENCE 

lffil~ INSIDE THE ENO POST 
· OF THE OTHER FENCE 

ROTATE BOTH POSTS AT 
LEAST 180 DEGREES IN A 

LOCKWISE DIRECTON TO 
REATE A TIGHT SEAL 

WITH THE FABRIC MATERIAL 

DIRECTION OF RUNOFF WATERS 

• • • 
DRIVE BOTH POSTS ABOUT 
25 CM <10 !NI INTO THE 
GROUND ANO BURY FLAP 

Hydr0Dynam1cs Incorporated 
l'1113'1 E. Plaza ~av• VOICE1 131131 841·11377 
P.O. Bo• 1327 FAXz 13831841•6386 SILT FENCE INSTALLATION FIGURE 

G-6 Park.,., CO B11134 . . · 
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INSERT STAPLES THROUGH THE BLANKET IN 
-A 15 CM x 15 CM (6 IN x 6 IN> TRENCH WITH 

EACH PATTERN OF 3 STAPLES BEING ABOUT 
50 CM (20 IN> APART 

AS AN ALTERNATIVE TO TRENCHING WHEN 
TOP OF SLOPE IS RELATIVELY FLAT, EXTEND 
MATERIAL ABOUT 100 CM (40 IN> ON TOP OF 
THE GROUND AND RANDOMLY INSERT STAPLES 
THROUGH THE MATERIAL ABOUT 50 CM <20 IN> 
APART 

BLANKET MATER JAL MUST OVERLAP AT LEAST 
15 CM (6 IN> AND STAPLES INSERTED THROUGH BOTH 
FABRICS AT A SPACING OF ABOUT 100 CM (40 IN> APART 

BLANKET MATERIAL MUST OVERLAP AT LEAST 
15 CM <6 IN> AND STAPLES INSERTED THROUGH BOTH . 
FABRICS AT A SPACING OF ABOUT 50 CM <20 IN> APART ... = 

BACKFILL ANO COMPACT DIRT IN THE 
15 CM x IS CM <6 Iti x 6 IN> TRENCH 
AFTER INSERTING STAPLES THROUGH 
THE MATERIAL 

AT END OF SLOPE, SECURE BLANKET 
MATERIAL BY INSERTING STAPLES ABOUT 
50 CM (20 IN> APART THROUGH THE FABRIC 

Hydr0Dynam1cs Incorporated 
1'1113'1 E. Plezo Dr1v• VOICE: 131131 841·11377 
P.O. Bow 1327 FAX1 131131841·6386 
Porko,., CO B11134 

HILLSIDE BLANKET 
INSTALLATION 

FIGURE 
G-7 
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INCREASE PROTECTION BY 
PLACING RIPRAe ON TOP 
OF BACKFILLED TRENCH 

BACKFILL · is CHi _! 
TRENCH- J!f!I:. · . 15 CM 

I I 

" - ' ·' 7 
STAPLE 

EDGE OF BLANKET CAN 
BE SECURED IN A TRENCH 

130 CMi I 
BACKFILL ,E._ 

TRENCH--~~ ~ ••• 5 CM 
:- .. r-... r 

PLACE A ROW OF STAPLES 
ABOUT 5 CM (2 lNlAPART 
ALONG THE BLANKET WIDTH 
WITH EACH ROW BEING ABOUT 
8.0 METERS (26 FEET> APART 

OVERLAP BLANKET 

EDGE OF BLANKEt ·CAN 
BE SECURED IN A TRENCH 

15 

r 
130 CMi 

BACKFILL 
TRENCH 

OR BY INSERTING STAPLES 
EVERY 30 CM U2 INl AND 
COVERING WITH DIRT 

AND STAPLE BACKFILL 
TRENCH 

OR BY INSERTING STAPLES 
EVERY 30 CM (12 INl AND 
COVERING WITH DIRT DOWNSTREAM EDGE OF MAT 

CAN BE TRENCHED OR SECURED 
BY INSERTING A ROW OF STAPLES 
EVERY 15 CM (6 INlAPART 

NOTE: BE SURE THE BLANKET IS STAPLED SECURE 
TO THE GROUND USING MANUFACTURER'S 
SPECIFICATIONS 

'# 

Hydr0Dynam1cs Incorporated 
1'193'1 E, Plea Orav• VOICE: 13831841·1377 
P.O. 80• 1327 FAXi 13831841·6386 
Porker, CO 88134 

CHANNEL BLANKET 
INSTALLATION 

C't/'171 

FIGURE 
G-8 



,. Uoz. ~ 
Post COotrons, 2" x 4' Or 
'4'/1' urn. Dlo. Waodi StHI 
1.33 Lbs/Ft, Min.I 

r F=a+i========-+1===-==---;;,,___ i:c0:~:::::h':::~~r:::t1 
I II 

~1i---~~1
r
1-----t+---I--= D.i.,_ --H---------1+-- --..._........._ ___ u u 

STAKED TURBIDITY BARRIER 

i\"vrnyt Sll1ottled EA• Steel Coble ,/ ~~.:.t:~ r:.•~c::r,~~~'r'r:~tilsconnectl Closed Cell Solld Plostlc Foom 
F rotation c&· Dlo. Eaulv,I 112 Lbs. Slotted PVC Connector' Ploe 

ClletQI COICII" Relnfor'Cecll Closed Cel Solld Plastlc Foom 
Flotatlon ca· Olo. Eca,lvJ 117 Ills. 
Per Ft. Buoyancy! ,. 

Per Ft. Buoyancyl, 

'-II oz. NylOn Relnfor'Cecl Q ._ .. oz.Nylon Reinforced 
~ I I ' J / 

PVC FoDrlC 1300 osl Testl~, • PVC Fobrlc 1300 osl 

'======ii::::==i==-•~.;..11;~~•--==S=t=r=•=••=Pla=t=•::::iro.,....,\ Galvonlzed Choln t==T=e=st=1=•=•=t=11=L=ac=•n=o==::i!t:Y.=••=c=o=•=van::;::l::szel=d=Clla=I:::;~~ J A 'I-'(. Cranwnets 1 

{ r TYPE M TYPE 6 

L=====L1 D, •5" StCI. ISlnQle Panel Far Deotlls 5' or Lessl. 
D1•5' StCI. IAddltlonQI Ponel For Deo,tlls 5'1. 
Curtain Ta ~eoell Bottom Ui:, To Deotlls Of 10 FHt. 
TwalZI Ponala To 8a Used For Deotlls Great.,. Tllan 

L---

NOTES, 

10 Feet ~lelS Soeclol Deotll C.rtolns Soec:lflcolly Called 
For In TIie Plona Or As Determined By TIie EnQlneer, 

NOTICE, CDMPONEHTS OF TYPES 6 ANO 66 MAY BE SIMILAR OR IDENTICAL 
TO PROPRIETARY DESICNS. ANY INFRINCEIIENT ON THE PROPRIETARY 
RIGHTS CF THE DESICNER SHALL BE THE SOLE RESPONSIBILITY CF 
THE USER. . SU8STI TUTIONS FOR TYPES 6 ANO 66 SHALL BE AS 
APPROVED BY TH£ ENGINEER. 

FLOATING TURBIDITY BARRIERS 

PROPOSED TOE OF SLOPE 

..... 
c..-rent 

r Structure AIIQM!ent 

• •f•. 

LEGEND 
• 
~ Credo• Cr Fm Area 

-ot Uoorlno Buoy w/1,nct,or 

... l,ncllor 

C> ~:'"~:.v:;::i~ Due 

r. T.rbldlty barriers ore to be used In all oermonent bOdles of water 
reQCll"dless of water deotn. 

z. ~er - soaclno of onc:t,ors deoendent on c..-rent velocltles. 
J. Dei:,loyment of barrier ·around one locotlons may vary to occanwnooate 

construction operations. 

4, Novrootlon may reaulre HomentlnQ barrier 0..-lnQ construction oc,erotlons. 

TURBIDITY BARRIER APPLICATIONS 

Note, 

T.rbldlfy barriers for flowlno streoms - tldol creeks may be e1t11er flootlnQ, or stoked· tyi:,es or any combinations 
of tyi:,es tllot wlll suit site conditions and 11eet erosion control - water QUOllty reca,lr-ta. TIie barrier tyi:,elsl 
wlll be at tlle Contractors option unless otllerwlse si:ieclfled In tlle o•ans. however payment wlll be under tlle pay ltemlsl 
estoblllll'led In tlle olons for Flootlno T.rbldlty Borrlor ond/or Stoked Trubldlty Barrier, Posts In stoked turbidity 
borrlers to be Installed In vertlcol oosltlon unless otllerwlse directed by tr,e EnQlneer. · 

POST, 
BUCKUY, 
SCHUH la 

. JERNIGAN, INC. 
TURBIDITY BARRIERS FIGURE 
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G 1.0 Plan Description 

Gl.5 Final Stabilization and Long-Term Storm Management 

Permanent erosion control for this project will include one or more of the following methods, which will 
be coordinated with the goals of the Vegetation Control and Monitoring Plan (Appendix B). 

1. Placing sod, or applying grass seed and mulch, on areas of disturbance. Areas of 
disturbance are defined as those areas where earth moving has taken place. Placement of 
sod or seed/mulch will be completed within 72 hours following the completion of the 
final grading of embankments, plugs, etc. 

2. Seeding or planting of exposed floodplain areas within the limits of the reservoir if 
revegetation does not occur soon enough. Further detail regarding reseeding efforts is 
provided in the Vegetation Control and Monitoring Plan (Appendix B). 

3. Placing riprap or RECPs at outfall locations. 

Using criteria set forth in USEPA guidelines for NPDES permits, vegetative stabilization wlll be considered 
complete when a cover of at least 70 percent x 85 percent = 60.5 percent of pre-disturbance levels exists. 

Gl.6 Other Controls 

Any non-hydrocarbon waste material (e.g., chemicals, fertilizers, etc.) found on site or generated by 
construction activities will be disposed of in a way that will minimize pollutants in runoff waters. If waste 
materials are to be stored on site, precautions as described above will be followed. 

Gl.7 Inspection and Maintenance 

Inspections of sediment control measures will occur after any significant wind or precipitation event that 
may cause erosion. As a minimum, inspection of all sediment and erosion control facilities will be 
conducted at least every 7 days. 

Sedim~nt and erosion control measures will be inspected for at least the following. 

1. Accumulation of excess sediment, and determination if the effectiveness of each 
structure is significantly reduced. Removal of accumulated sediment will occur once a 
50 percent reduction of the design storage capacity becomes evident. 

2. Damage to structures that need repairing to ensure their effectiveness. 

3. Addition or elimination of sediment and/or erosion control measures that are designed to 
control the movement of soil particles in a practical and effective manner. 

4. Immediate repair and/or replacement of sediment and/or erosion control measures when 
failures are identified. 

Gl -14 



Gl.O Plan Description 

Results of each inspection will be recorded on the reporting form that will be kept with contractor or J:iis 
representative. The form is provided on the following page. Additional information on inspection and 
maintenance can be found in Section G2.0, in the Water Quality and Monitoring Plan (Appendix E), and 
in the Vegetation Control and Monitoring Plan (Appendix B). 
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Gl.0 Plan Description 

INSPECTION REPORTING FORM 

Project: By: Date: 

Overall Need 
~ . ,. -~- '"" 

~P,HmPnt Tran 

Rt\rrier!il 

rnntin11n11<:: RPnn 

~ilt Fence 

I , ~ .. °RP.rm 

PinP C.:.tr<>ur R~l,..., 

CTr~vel Filters 

rhPl"lr ~tn11"t11rP<:: 

Non-~ , ,IM, 

s .. 
<>nil MnlP.hinu 

('nvPr l:rnn 
-

J1.rndnn Control Rl<>nlrPk 

Soil Rini!....-

Are uncontrolled releases of sediment laden water from the site evident? 
If yes, what corrective actions are proposed to be implemented? 

If sedimentation occurring on adjacent offsite streets or properties? 
If yes, what corrective actions are proposed to be implemented? 

Additional Comments: 

I certify this inspection was completed by myself or under my supervision: 

Gl - 16 
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G2.0 Outline of Activities 
An outline of sediment and erosion control activities is presented in the following pages. 
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G2.0 Outline of Activities 

Table G2-1 

Outline of Sediment/Erosion Control Activities 

Dredging and Filling Operations 
(Will occur throughout the Restoration Project) 

Dredging Operations Where flow path lengths of particles being deposited within the 
reservoir are sufficiently long (e.g., a minimum of 1,000 feet) and 
low flow velocities exist, no control measures are planned. 

If shorter flow path lengths exist or suspended material appears to be 
approaching a discharge point out of the reservoir, turbidity curtains 
will be installed around the equipment. 

If deemed necessary, releases from the reservoir could be curtailed 
for sufficient time to allow for deposition of suspended material. 

Deposition of Material Control of material deposited in the reservoir should not require 
installation of mitigation measures where long flow paths and low 
flow velocities exist. If deemed necessary to control suspended 
particles, turbidity curtains may be installed around the deposition 
zone. 

Deposition of material in the southern borrow pit will be contained 
within a sedimentation basin. Treatment will be realized by 
establishing containment and infiltration chambers. Containment 
berms will be stabilized with vegetation. 

Exposed Banks of Reservoir Drawdown of the reservoir will be completed in a manner that 
results in development of Ahydrilla@ mulch. Areas where grasses do 
not become established will be planted with native grass seed. If 
deemed necessary, soil binder may be applied on exposed lands to 
ensure erosion is minimal. 

G2-2 



G2.0 Outline of Activities 

Table G2-1 ( continued) 

Dam Demolition and River Restoration 
(Will Occur During the Phase III Restoration Effort) 

Coffer Dam Installation Staging areas for the coffer dam to be placed below the dam will 
initially be constructed as sediment traps to capture anticipated large 
size sand particles. This will be accomplished by development of 2-
foot to 3-foot-high berms with a riprap discharge structure. The 
berms will be constructed in a manner that diverts runoff waters 
from exposed embankment into the structures. All berms will be 
protected against erosion by planting of vegetation . 

Embankment Removal Prior 
to Removal of Coffer Dams 

Embankment Removal After 
Removal of Coffer Dams 

Coffer dams to be located within the reservoir will be encompassed 
by turbidity curtains during their installation. These curtains will 
trap particles suspended during construction activities. 

Following the reconstruction of the historic river channel at the dam 
embankment, the initial sediment trap will be converted into a more 
efficient structure to trap smaller sized(< 0.02 mm) particles. This 
will be completed by converting the staging area into a series of 

· treatment chambers that result in an increase of flow path lengths. 

Runoff from disturbed sections of the Rodman Dam will be captured 
either by the sediment trap or the containment area created by the 
coffer dam. Water captured in the confinement area will be pumped 
daily into the sediment trap for treatment. 

Material removed from the dam embankment will be transported to 
the southern borrow pit in order to fill and restore this area. At least 
weekly, cut areas will be stabili~ed against erosion by applying a soil 
binder. More frequent applications may occur if necessary. 

Turbidity curtains will be installed in the following locations: 

X In the reservoir pool along the Rodman Dam section that will 
have material removed, 

X In the tail race, and 

X In the interconnect canal. 

If deemed necessary, installation of riprap berms will occur to 
replace the curtains. 

As the removal of dam embankment material is completed, traps will 
remain in place to capture sediment in runoff waters. They will be 
continually maintained to ensure optimal operating conditions. 

Material removed from the dam embankment will be transported to 
the southern borrow pit, the tail race and/or cross canal. Placement 
of material will be completed in a manner that will minimize 

G2-3 

I_ 

I -

L 
[ 

r 
r 
I 
I 
L 

l 
[ 

l 
r 

! 
i 
L 

,-
~ 
L 

L 



I 

l 
[_-

L 
[ 

Camp Branch 

G2.0 Outline of Activities 

Table G2- l ( continued) 
transport of sediment into the Ocklawaha River. 

At least weekly, all cut exposed fill areas will be stabilized against 
erosion by applying a soil binder. More frequent applications will 
occur if deemed necessary. 

Development of berms for restoration of the Camp Branch will be 
placed at locations where deposition of suspended material will 
occur due to long flow paths or filtration by vegetation. 

Additional protection measure will occur by installation of turbidity 
curtains downstream of the cofferdam. If deemed necessary, seeding 
and mulching will occur on exposed lands. 

G2-4 



G2.0 Outline of Activities 

Table G2-1 ( continued) 

Sediment and Erosion Control Inspection Criteria 

During the Low Rainfall Inspect all structures at least once a month. 
Season 

During the High Rainfall Inspect all structures whenever rainfall events cause runoff. 
Season or 

Inspect all structures least every 7 days when runoff does not occur. 

Regulatory Requirements Complete and retain a written record of when inspections occurred. 

Sediment and Erosion Control Maintenance Criteria 

Silt Fence or Bale Barriers Immediately repair any obvious signs of failures ( e.g., destruction' of 
fence, crushed barriers, etc.). 

Containment Systems Barriers: Remove material when accumulated sediments are within. 
Including Barriers and six inches of the top. 
Sediment Basins Sediment Basins: Remove material when accumulated sediments 

are within 15 inches of the top of the discharge 
system. 

All sediment removed is to be placed upstream of a containment 
system and stabilized against erosion. 

Berms: Implement control measures on sections where erosion is 
evident. 

Rock Dikes Immediately repair any obvious signs of failures such as evidence of 
water flowing around the edges, movement of material, etc. 

Erosion Control Practices Mulched Areas: Provide mulch to seeded areas. 

Grass Areas: If grass has not become established within 60 days 
after planting, re-plant seed. 

RECP Areas: Inspect to ensure material is in good contact with the 
soil, repair any tom areas. 

Regulatory Requirements Include written comments with the inspection reports on any action 
that was completed. 
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AppendixH 

Technical Evaluation of Nutrient Conditions in the 
Ocklawaha River and St. Johns River Following 

Restoration of the Ocklawaha River 



Technical Evaluation of Nutrient Conditions in the 
OckJawaha RiYer and St. Johns River 

Following Restoration of Rodman Reservoir 

Following conversations with Joe Bakker (BMR) and John Hendrickson (SJRWMD), I have 
reviewed information related to the SJRWMD concern over possible increased nitrate loads to 
the St. Johns River if the Rodman Dam is removed. 

John Hendrickson used the results from a box model to estimate the difference between nitrate 
loads leaving Rodman Dam for the full retention and full restoration alternatives presented in 
Volume 11 of the Environmental Consulting & Technology, Inc. (ECT) report (Figures 4.1 and 
4.3). The difference represented a nitrate load increase of 2.4 MT/day under the full restoration 
alternative. For the April - July period (122 days) this resulted in a total increase of 293 MT 
discharged to the Ocklawaha River at Rodman Dam. Based upon the GIS based external loading 
assessment project for the Lower St. Johns River conducted by John Hendrickson, the mean 
Total Inorganic Nitrogen (ammonia+ nitrite+ nitrate) load contributions from Dunns Creek, Mid 
St. Johns, and the Ocklawaha for this period average 40.2 MT (average loads estimated for the 93 
and 94 seasons). The predicted increased nitrate load (293 MT) represented more than a 
sevenfold increase in the current Total Inorganic Nitrogen (TIN) loading to the St. Johns River 
during the April - July period if the dam is removed. 

In response to the concern over potential impacts to the St. Johns River associated with increased 
nitrate loads from removal of the Rodman dam, I examined the conditions used to develop 
loading estimates in the box model, a total nutrient budget, possible instream reductions that 
would occur under the restoration alternative, and loading estimates for the St. Johns River. . 

In the study of Rodman Reservoir, the reservoir is considered the portion of the system between 
the Eureka and Rodman dams. The SJRWMD divided the reservoir into three zones: riverine, 
transition, and lacustrine. According to one of the ECT documents, the distance between Eureka 
Dam and Rodman Dam is approximately 16.5 miles. In a letter to Mr. Worley (December 4, 
1996), Dr. John Shuman indicated that the distance between Eureka Dam and Rodman Dam is 
18.2 miles. Consequently, this length was assumed for subsequent calculations. The riverine 
zone extends from Eureka Dam to a point approximately 2.3 miles downstream from Paynes 
Landing, a _total distance of about 7 .2 miles (See Figure 1 a). 

RAINFALL CONDITIONS DURING DEVELOPMENT OF A NUTRIENT BUDGET 

Direct atmospheric contributions of nutrients to Rodman Reservoir were not included in the 
calculated budget. According to the ECT water quality document (Vol. 11), surface runoff 
represents a minor contribution to the total flow. To evaluate whether field sampling to estimate 
ambient nutrient concentrations occurred under a drier or wetter than normal period, I obtained 
rainfall records from the Gainesville Municipal Airport for the 1984 through 1996 period 
(thirteen year period of record). The ECT analysis estimated rainfall at Palatka by multiplying 
the Gainesville value by 0.8967. I applied a similar adjustment to generate the data set presented 
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below. The iong-term monthly estimate is based upon the thirteen-year period of record while 
the estimate reflects the estimate pf rainfall for the specified date. The difference reflects the 
departure of the specified date from the long-term average monthly rainfall. 

Month Year Long-term Monthly Estimate Adjusted Actual Difference . 
(Inches) (Inches) (Inches) 

September 1993 .3.64 1.79 1.85 
October 1993 3.01 7.16 -4.15 
November 1993 1.93 1.21 0.72 
December 1993 1.71 2.00 -0.29 
January 1994 3.43 8.08 -4.65 
February 1994 2.65 0.38 2.27 
March 1994 4.59 2.38 2.21 
April 1994 2.43 1.35 1.08 
May 1994 2.58 3.43 -0.85 
June 1994 5.91 4.12 1.79 
July 1994 5.32 6.87 -1.55 
August 1994· 5.95 5.50 0.45 

cumulative diff. -1.12 

Estimated rainfall for the November, .1993 through August, 1994 period was 35.32 inches while 
the long-term average was estimated at 36.50 inches. It appears that the rainfall total for the 
sampling period was representative of the long-term average. 

STREAMFLOW CONDITIONS DURING THE FIELD SAMPLING PERIOD 

Loads for the box model under the existing scenario (full retention) were based upon the product 
of long-term average flows and average concentrations from monthly samples colle_cted during 
the November, 1993 through August, 1994 period. I examined streamflows for the field 
sampling period to determine similarity with long-term averages used in the box model. The 
concern was whether flows during this period were much higher or lower than the long-term 
averages and how this could influence field measurements. For example, if flows were much 
lower than normal, residence time would be increased in the reservoir and could influence the 
amount of nutrient uptake and settling. Similarly, a much higher flow than normal woµld reduce 
nutrient uptake and settling and modify the relative contributions from various sources. 

Table 1 summarizes USGS flows at various sites in the Ocklawaha system during the field 
sampling period and compares the flows to long-term averages. During this period, flows at 
Conner and Eureka were approximately 69 and 65 percent, respectively, of long-term averages. 
The Orange Creek flow was only 14 percent of the long-term average at this site. At the·Silver 
Springs site, flow was approximately 81 percent of the long-term average. Discharge from 
Rodman during the period was approximately 56 percent of the long-term average. 

Some simple estimates of the hydraulic residence time in the reservoir can be made based upon 
reservoir volume and average discharge. Hydraulic residence time would equal lake volume 
divided by outflow. Assuming a constant volume, the hydraulic residence time during the 



sampling period was approximately 1.8 times the residence time under the long-term average 
discharge. According to Volumy 3 of the ECT report, the reservoir volume for the transition and 
lacustrine zones at an elevation of 18 ft NGVD is 2.19 billion cubic feet. Assuming this volume 
and the long-term average discharge, a minimum residence time of 19 days is estimated for this 
portion of the reservoir. The minimum residence time increases to 34 days for the average flow 
during the sampling period. Note that these calculations do not include the riverine zone of the 
reservoir. 

Based upon an examination of the flow records during the sampling period, it appears that flows 
to Rodman Reservoir were lower than the long-term average. Since the flow at Conner was 69 
percent of the long-term average and the flow from Silver Springs was 81 percent of the long
term average, the relative contribution from Silver Springs to the total flow and nutrient 
concentrations at Eureka was greater than the long-term average. · In addition, since the discharge 
from Rodman was much lower than the long-term average, residence time in the reservoir was 
higher than average, thus allowing for greater uptake and sequestering of nitrogen within the 
reservoir. 

NITRATE BUDGET CALCULATED FOR RODMAN RESERVOIR UNDER VARIOUS 
ALTERNATIVES 

As part of an earlier review of the nitrate box model calculations, I noted an error in the load 
contribution for Orange Creek (the maximum rather than mean concentration was used). Under 
the revised figures (Attachment One), the nitrate discharge from Rodman under full restoration is 
estimated at 2,343 kg/day rather than 2,746 kg/day. The assumed nitrate concentration 
discharged at Rodman Dam would be reduced from 0.829 mgn to 0.708 mgn. This 403 kg/day 
reduction in nitrate load results would modify John Hendrickson's calculations (2 MT/day or 
244.2 MT over a 122 day period compared to 2.4 MT/day and 293 MT). 

REPORTED NUTRIENT REDUCTIOl\S IN STREAM AND RIVER SYSTEMS 

There are a number of studies reported in the literature that focused upon nitrogen and 
phosphorus uptake in stream systems. Hill (1983) reported that for two Ontario rivers, there was 
nitrate mass loss on all of the days of observation (21 days and 18 days respectively for the two 
streams). Hill attributed most of the nitrate loss to denitrification and nitrate reduction in stream 
sediments. In the case of Duffin Creek, bacterial denitrification and other minor nitrate sink 
processes removed approximately 50 percent of the average daily input of total nitrogen and 75 
percent of the nitrate input received by downstream river reaches. 

Sebetich et al. (1984) injected both nitrate and orthophosphate into a small pristine stream in 
California and reported on instream losses due to periphyton uptake. In the study, the initial 
removal rate' of nitrate was nearly 90 percent over a distance of 310 m and then declined to about· 
65 percent. The orthophosphate removal rate peaked at 60 percent arid declined with time. It 
was believed that algal communities were responsible for uptake of essentially all of the nitrate 
and a combination of algal uptake and physical adsorption to organisms and sediments was 
responsible for the orthophosphate removal. 
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Nitrate loss in two vegetated streams was reported by Cooper and Cooke (1984). According to • 
the study, removal of nitrate occl!,I'fed from uptake by periphyton, uptake by macrophytes, and 
denitrifying bacteria in the sediments. Approximately 75 percent of the nitrate removal in these 
streams was attributed to plant uptake; the remainder was due to denitrification. Cooper and . . 

Cooke demonstrated that the stream nitrate concentration could be described as an exponential 
decrease with distance from the springs. The equation of Hoare ( 1979) was used to describe the 
observed changes in nitrate concentration: 

CL = Csp e•(wpLQ) 

wher~ CL= concentration of nitrate L meters from spring (mgm"3
) ; Csp = concentration of nitrate 

at the spring (mgm 3), w = stream width(m), L = distance from spring (m), Q = flow (m3h"1
), and 

p = a proportionality constant (mh"1
). The proportionality ~onstant, p, was essentially a decay 

coefficient corrected for depth. The areal removal rate of nitrate was obtained by multiplying p 
by the nitrate concentration- at any site. 

Cooper and Cooke found in this study that p ranged from 0.054 to 0.061 mh"1
• They also 

includ_ed a table of p values estimated for stream channel nitrate removal from six other studies. 
Values for p ranged from 0.0035 to 0.095 mh"1

• Based upon information in the paper on stream 
widths and flows, I calculated ranges 'for the term wp/Q as a decay coefficient with units of mile· 
1
• The corresponding range for the nitrate decay coefficient was 7.2 to 115.9 mile·1

• 

As part of their discussion, Cooper and Cooke discussed the importance of periphyton, 
macrophytes, and denitrifying bacteria in removing nitrate. They pointed out that the grassed 
stream channels represented areas of significant plant uptake as well as high denitrification. 
Stream sediments in these areas were rich in available organic matter and reducing in nature. 
They also noted that, of the organic nitrogen formed by plant uptake of nitrate, approximately 
40 percent was not amenable to mineralization and was therefore not likely to become available 
to primary producers when carried downstream. 

A paper titled Phosphorus Bioavailability prep~red for EPA (1985) suggested the use of an 
exponential expression for bioavailable phosphorus based on travel time and a removal rate. 

Munn and Meyer (1990) studied nitrate and orthophosphate uptake in two streams in North 
Carolina and Oregon. They described an uptake length which represented a measure of how 
rapidly an element was removed from the stream water (average distance traveled downstream 
before it is taken up). Uptake rates were calculated from the decrease in the element 
concentration multiplied by flow for a 20 m reach divided by the surface area of the reach. 
Concentration was plotted versus distance downstream. The slope of the line was the distance 
rate constant (m"1

) and the inverse was the uptake length (m). The study considered reaches with 
different habitat types (cobble, gravel, debris dam, rock outcrop) in each of the streams. Nitrate 
uptake lengips ranged from 17 to 1278 m, and the corresponding uptake rates ranged from 0.39 
to 16.2 ugm"2min"1

• Orthophosphate uptake lengths ranged from 32 to 1000 m, and the 
corresponding uptake rates ranged from 0.15 to 21.9 ugm"2min~1

• 



Mulholland et al. (199Q) and Mulholland (1992) reported on nitrogen and phosphorus studies of 
a stream in Tennessee. In the first study, the concept of the uptake length for orthophosphate was 
examined. Mulholland et al. used the variable Sw to represent the uptake length arid viewed it as 
a measure of the efficiency with which stream ecosystems utilized available supplies of nutrients 
in water. Like Munn and Meyer (1990), S...,. \Vas related to the rate of uptake and the downstream 
flux: 

Sw = Fw/(Uw) 

where Fw was the downstream flux of nutrients in water (mass per time), U was the rate of uptake 
(mass per stream bottom area per time), and w was the stream width. Sw was also related to the 
first order uptake rate coefficient of the nutrient in water: 

where v was the average stream velocity (distance per time) and kt was the first order uptake rate 
(time"1

). A radiotracer and the corresponding expression: 

were used to determine kt. Measurements of C at various stream sites can be plotted against 
distance on a semi logarithmic scale and fitted as a straight line. The slope of the line is ktfv or 
the inverse of Sw. Measurements of orthophosphate uptake under ambient, low enrichment, and 
high enrichment experiments during December and June periods yielded a range for Sw of 29 to 
455 m. The corresponding average uptake rates for orthophosphate ranged from 0.19 to 2.99 
ugPm·1s·1

• I used the reported average velocities to calculate kt and obtained a range from 12.9 to 
80.4 per day. 

Another example of the use of an exponential decay expression for phosphorus can be found in 
the technical memorandum developed in support of the Lake Okeechobee Drainage Basin Rule 
(62-40-E61, F.A.C.). 

Finally, Kadlec and Knight (1996) describe and document first order reaction equations for 
nitrate, ammonia, and orthophosphate disappearance in wetland treatment systems. They discuss 
a number of physical transfer processes that transport or translocate nitrogen as well as five 
principal processes that transform nitrogen. Similar discussions are provided for phosphorus. 
Many of these same proces~es occur in the stream, along the banks, and i_n the stream sediments. 

ESTIMATED INSTREAM NUTRIENT REDUCTIONS UNDER FULL RESTORATION 

It is important to point out that the full restoration nitrate box model assumed that there would be 
no loss of nitrate through the restored Ocklawaha River between Eureka Dam and Rodman Dam. 
As noted earlier, this represents a river distance of approximately 18.2 miles. In volume 10 of 
the ECT report (page 91), it points out that, under the full restoration alternative, there will be 
some storage between the Orange Creek confluence and Rodman Dam due to the relatively flat 
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terrain. Table 2 summarizes the surface water areas and depths between Eureka and Rodman· 
Dams estimated for the full retention and full restoration alternatives under average discharge 
conditions. Nearly 4,500 acres will be submerged under full restoration ( nearly half of the 
current total acreage) and the same processes that currently reduce nutrients in Rodman Reservoir 
will continue to occur with restoration. 

In order to provide a preliminary estimate of the potential nutrient reduction that would occur 
under the full restoration alternative, I compared nutrient data collected at the Eureka Dam and 
RR7 (in riverine zone) stations (Figure la). Table 3 summarizes mean values for dissolved 
NO2+NO3, TKN, dissolved orthophosphate, total phosphorus (TP), and total nitrogen (TN) at the 
Eureka Dam and RR7 stations based upon sampling data collected by the SJRWMD over the 
November, 1993 through August, 1994 period. Total nitrogen was approximated by summing 
the TKN and dissolved NO2+NO3 means. The distance between the Eureka Dam and RR7 
stations is approximately 5.6 miles. 

Part B of Table 3 provides-estimates of dissolved NO2+NO3, TN, dissolved orthophosphate, and 
TP reductions over the 5.6 mile river distance. Note that there are reductions in dissolved 
NO2+NO3, TN, dissolved orthophosphate, and TP concentrations within the riverine zone. The 
percentage change in dissolved orthophosphate and TP concentrations are very similar and 
correspond to about a 16 percent reduction. The change in TN is lower than that calculated for 
dissolved NO2+NO3 and is partially due to an increase in the TKN concentration between Eureka 
DamandRR7. 

As a first cut, I calculated the slope between Eureka Dam and RR7 as described by Munn and 
Meyer (1990). This yielded distance rate constants for dissolved NO2+NO3, TN, dissolved 
orthophosphate, and TP of 0.051 mile·1

, 0.046 mile·1
, 0.0009 mile·1

, and 0.001 mile·1
, 

respectively. Rates for nitrate and orthophosphate were considerably lower than values reported 
by Munn and Meyer (1980). The range for nitrate reported in Munn and Meyer (19.90) 
corresponded to 1.3 to 94.7 mile·1

• Their range for orthophosphate corresponded to a range from 
I . . 

1.6 to 50.3 mile· . . 

Next, I applied a simple exponential loss expression to estimate instream reductions of nitrate, 
TN, dissolved orthophosphate, and TP between Eureka Dam and station RR.7. The following 
expression was used to solve for the decay coefficient k (mile "1

): 

[ ] ] * -k*distance cone RR7 = [cone EUREKA e 

Based upon a distance of 5.6 miles between the Eureka and RR7 stations, the values of k for 
nitrate, TN, dissolved orthophosphate, and TP were 0.087 mile ·1

, 0.04_8 mile ·1
, 0.036 mile ·1

, 

and 0.031 mile ·1
, respectively. The value for nitrate is considerably lower than the range I 

calculated from Cooper and Cooke (1984). This approach is limited however, in that the decay 
coefficient is based upon distance between the sites rather than travel time. As documented· 
earlier, stream velocities and water depths can influence the loss rate. 



Consequently, the exponential expression described by Cooper and Cooke ( 1984) was applied to 
the nutrient data collected at the Eureka Dam and RR7 sites for each of the ten individual 
sampling events. Based upon Figure la, I assumed a stream width of 2500 feet and used the flow 
reported at the Eureka Dam site on the given sampling date. The mean value obtained for p 
(nitrate) was 0.0059 mh"1

• This was within the range reported in their study and well within the 
range of values they cited from other studies. Following a similar procedure for TN, I obtained a 
mean value of 0.0033 mh"1 for p (TN). The mean value obtained for TP was an p (TP) of 0.0012 
mh"1

• Calculations based upon the mean values at each site rather that individual measurements 
were similar. The p for nitrate was 0.0055 mh"1

, for TN p was 0.0030 mh"1
, and the p was 0.002 

mh"1 forTP. 

Dr. John Shuman pointed out, during a discussion of a draft version of this memorandum, that 
backwater effects are present within the riverine section due to the ·current regulation level. 
According to Volume 10 of the ECT report (Hydraulic and Hydrologic Evaluations of Various 
Alternatives for Rodman Reservoir), trees and vegetation are in a natural condition upstream of a 
point located 1.2 miles downstream of Eureka Dam. Under the existing 18 foot pool alternative, 
it appears from Figure A in that report that water levels are raised by approximately 3 feet at a 
distance of 5.6 miles downstream of the Eureka Dam. 

Although the higher water levels.may have reduced velocities, resulting in higher estimates for 
removal, the higher water levels could have also limited denitrification and rooted aquatic 
vegetation uptake. Calculations described above appear similar to those reported in previous 
studies, and in fact are at the lower end of several of those studies. Several of the references 
pointed out the importance of depth and interaction with sediments. It appears that the estimates 
are reasonable for this assessment. 

In the December 4, 1996 letter to Mr. Worley, discussed earlier, Dr. Shuman provided some 
information on segmentation used in QUAL2E simulations of the existing, partial, and full 
restoration scenarios. Under the full restoration scenario, five reaches (total length 21 miles) 
were segmented and velocities were specified for each reach under a low flow of 600 cfs. This 
information was used along with the exponential _decay expression described by Mulholland et al. 
( 1990) to estimate nitrate, TN, and TP levels remaining at Rodman Dam following full 
restoration. 

Application of the exponential expression to each reach based on the corresponding length and 
average velocity indicated that approximately 11.2 percent of the nitrate, 29.9 percent of the TN, 
and 45. 7 percent of the TP entering at Eureka Dam would reach Rodman Dam. Since this 
scenario was based on a flow of 600 cfs, a second set of calculations were completed where the 
reach velocities were doubled. Presumably, this scenario would correspond to a case more 
representative of average conditions. Under this scenario, 33.5 percent of the nitrate, 54.7 
percent of the TN, and 67 .5 percent of the TP. entering at Eureka Dam would Reach Rodman 
Dam. 

In the discussion of streamflow conditions during the field sampling period, it was pointed out 
that the relative contribution from Silver Springs was greater than the long-term average. The 
mean dissolved nitrite+ _nitrate concentration during this period (SJRWMD data 11/93 - 8/94) at 
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the Eureka Dam station was 0. 75 mg/I. Figure 4-5 in Volume 11 of the ECT report used~ 
historical data to calculate total nitrite+ nitrate mean concentrations from Silver Springs (0.73 
mg/I) and the Ocklawaha River upstream of the confluence with Silver Springs (0.177 mg/I). 
Based upon the figure, a simple mass balance calculation yields a mean total nitrite + nitrate 
concentration of 0.58 mg/I following complete mixing. -This can be compared to the combined 
long-term mean nitrite + nitrate concentration of 0.48 mg/I for STORET stations loc~ted on the 
Ocklawaha River near Eureka and SR 316. Historical mean concentrations for ammonia, TKN, 
TN and TP were 0.063 mg/I, 0.54 mg/I, 1.02 mg/I and 0.058 mg/I, respectively. Historical mean 
concentrations for nitrite+ nitrate, ammonia, TKN, TN, and TP for the April - July period are 
0.47 mg/I, 0.054 mg/I, 0.53 mg/I, 1.12 mg/I, and 0.06 mg/I, respectively. 

Based on historical concentrations for nitrite+ nitrate, TN, and TP over the April - July period 
for the Ocklawaha River at Eureka and the exponential expression, concentrations for these 
nutrients can be estimated at Rodman Dam following full restoration. Estimated concentration 
ranges for nitrate, TN, and TP at Rodman Dam were 0.053 - 0.157 mg/I, 0.33 - 0.61 mg/I, and 
0.027 - 0.040 mg/l, respectively. 

It should,.also be noted that these estimates were based on predicted removal rates from data 
collected in the riverine portion and predicted velocities in stream reaches following restoration. 
Previous discussion of Table 2 has emphasized that there will still be some storage between the 
Orange Creek confluence and Rodman Dam. Under the full restoration scenario, total acreage 
submerged from O to 4 feet exceeds the existing scenario. This would suggest that extensive 
shallow water areas where nutrient uptake and storage in aquatic vegetation occurs Would still 
exist under the full restoration alternative. As a consequence, the total nutrient reduction may be 
greater than that estimated from just the exponential expression. 

NITROGEN AND PHOSPHORUS IN THE OCKLA WAHA DOWNSTREAM OF 
RODMAN 

Historical water quality at two sites downstream of the Rodman Dam was also retrieved and 
summarized. The two sites are approximately 3., miles apart (Figure lb). Total phosphorus, 
nitrite + nitrate, and TN are graphed in Figures 2 and 3. Due to differences in parameter analyses 
over time and by agency, some assumptions were made to combine different parameter codes to 
obtain the data set graphed in the figures. For example, it was assumed that total nitrite + nitrate, 
total nitrate, or dissolved nitrate represented total nitrite + nitrate. TKN and total nitrite + nitrate 
were combined to estimate TN. In some cases the organic nitrogen and ammonia measurements 
had to be summed to obtain a value for TKN. 

Mean concentrations at station 20020071 for nitrate, ammonia, TN, and TP were 0.076 mg/1, 
0.14 mg/I, 0.737 mg/I, and 0.064 mg/I, respectively. The corresponding mean concentrations for 
nitrate, ammonia, TN, and TP measurements taken· in the months April through July were 0.069 
mg/I, 0.20 nig/1, 0.769 mg/I, and 0.061 mg/I, respectively. At the station further downstream (SR 
19), the corresponding mean concentrations for nitrate, ammonia, TN, and TP, were 0.083 mg/I, 
0.060 mg/I, 0.708 mg/I, and 0.066 mg/I, respectively. The corresponding mean concentrations 
for measurements taken in the months April through July were 0.049 mg/l, 0.080 mg/l, 
0.69 mg/I, and 0.058 mg/I. · 



Application of the exponential loss expression based on a k of mile·1
, described earlier, to the 

overall mean concentrations yielded values of k for nitrate and TN of 0.039 mile ·1 and 0.047 
mile ·1

, respectively. Total phosphorus concentrations remained unchanged at the two sites. 
There was one reported value for TP of 0.74 mg/1 at the SR 19 site that significantly raised the 
mean. Removal of this one value yielded a revised station TP mean concentration of 0.059 mg/l. 
Use of this mean for the downstream value resulted in a k value of 0.025 mile ·1 for TP. 

The estimates of k for TN and TP are similar to those obtained earlier in the memo. The k value 
for nitrate was about one-half the value calculated earlier. This is not unexpected considering the 
high initial concentration of nitrate at the Eureka Dam site compared to the concentrations 
downstream of Rodman Dam. · 

TOTAL NITROGEN AND TOTAL PHOSPHORUS BUDGETS FOR RODMAN 
RESERVOIR 

Figures 4 and 5 illustrate a preliminary box model calculation of TN and TP budgets for Rodman 
Reservoir. The box model calculations in the ECT report did not include an atmospheric 
contribution. In these simple budgets, I used the statewide bulk precipitation (dry+ wet) values 
for TN (7 .5 kg/ha-yr) and TP (0.51 kg/ha-yr) reported by Brezonik et al., 1981 to include 
contributions directly on the reservoir surface. The atmospheric contribution for full retention 
was 29,141 kg TN/yr (77.8 kg TN/day) and 1,982 kg TP/yr (5.4 kg TP/day). Based upon a 
surface area of 4,494 acres for the full restoration alternative, the atmospheric contributions 
became 13,640 kg TN/yr (37.4 kg TN/day) and 928 kg TP/yr (2.5 kg TP/day). 

CONTRIBUTION OF THE OCKLA WAHA RIVER TO THE ST. JOHNS RIVER 

Staff from the SJRWMD expressed concerns over increased nitrate loads to the St. Johns River 
from the Ocklawaha, particularly during the April - July period. In order to evaluate the flow and 
loading contribution to the St. Johns River from the Ocklawaha River, I compiled the monthly 
average flows from the USGS gages located at Rodman Dam, the St. Johns River near Deland, 
Dunns Creek near Samsula, and the St. Johns River near Buffalo Bluff for the October, 1991 
through September, 1996 period. Monthly long-term average flows for each gage were also 
obtained. Station description remarks for the Dunns Creek and the Buffalo Bluff stations pointed 
out that readings represented the net of much larger upstream and downstream discharges. Flow 
at the Deland station could occasionally be reversed due to the combination of wind and tide. 
Long-term monthly averages for the Rodman Dam, Deland, and Dunns Creek stations were 
based upon a twenty year or longer period of record. 

Flow in the St. Johns River near the confl:uence with the Ocklawaha River was estimated by 
increasing recorded flows at the Deland gage site by twenty-five percent (drainage area increase). 
Figure 6 mu·strates the monthly average and long-term flow averages for Rodman Dam, Dunns 
Creek, and the St. Johns River near the confluence with the Ocklawaha River. The total flow of 
the St. Johns River just north of the confluence of the Ocklawaha and St. Johns Rivers was 
estimated by summing the Ocklawaha River and St. Johns River near the confluence. Based 
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upon the long-term monthly averages, the Ocklawaha River-represented 15.5 (November} to 36.6 
(May) percent of the flow to the St. Johns River just north of the confluence (Figure 7). The 
contribution over the year averaged 25.0 percent. The contribution for the April through July 
period ranged from 23.2 to 36.5 percent and averaged 30.4 percent for this four month period. 
Figure 7 also includes a comparison of the combined flow with flows reported at the Buffalo 
Bluff gaging station located north of the confluence and below the confluence with Dunns Creek 
(Figure lb). 

Based upon the long-term monthly average flow record at Rodman Dam, a daily average flow of 
1,297 cfs was calculated for the April through July period. A similar analysis for the estimated 
flows iil the St. Johns River above the confluence with the Ocklawaha River yielded a daily 
average flow of 2,770 cfs. 

John Hendrickson provided water quality data collected by the SJRWMD in the St. Johns River . 
between Drayton Island and Hog Island (just after Lake George) for the September, 1993 through 
August, 1997 period (station LG12). Mean concentrations for nitrate, ammonia, TN, and TP 
over the sampling period (44-49 measurements) were 0.050 mg/1, 0.0315 mg/I, 1.546 mg/I, and 
0.065 mg/I, respectively. Between 11 and 14 measurements were available for the April through 
July period and th~ corresponding averages for nitrate, ammonia, TN, and TP, were 0.005 mg/1, 
0.042 mg/1, 1.687 mg/I, and 0.059 mg/1, respectively. Note that the data set included several 
negative values for nitrate that were not included in the calculations. 

Table 4 summarizes the estimated daily and total loads of ammonia, nitrate, TIN, TN, and TP for 
the April through July period for the St. Johns River just north of the confluence of the 
Ocklawaha River with the St. Johns. An estimated 88.7 MT of TIN is transported by the St. 
Johns River just north of the confluence with the Ocklawaha River over the April through July 
period. The contribution from the Ocklawaha River represents approximately 56.2 percent of the 
total. In contrast, the total nitrogen contribution from the Ocklawaha for this period is much 
lower, approximately 16.1 percent of the total load. The TP contribution by the Ocklawaha 
represents about 31.5 percent of the total load for the period. 

I performed a simple mass balance calculation using the flow and nutrient concentrations to 
compare values with observed concentrations for the April through July period at the Buffalo 
Bluff RR Bridge station data provided by John Hendrickson. The mass balance calculation for 
ammonia yielded a concentration of 0.054 mg/I compared to a data average of 0.033 mg/1. The 
nitrate calculation gave 0.018 mg/1 versus a field average of 0.012 mg/1. A mass balance TN 
average of 1.369 mg/I was calculated, compared to the data average of 1.597 mg/1. The mass 
balance TP value was 0.059 mg/I, while the data average was 0.066 mg/I. 

Another check on the estimated loads can be done by referring to the nutrient loads calculated by 
Asbury and Oaksford (1997) for the St. Johns River near Deland over the 1986 - 1990 period. 
Based upon the simple assumption that the April - July load could be approximated by 1-/3 of the 
annual load/the following loads were estimated: nitrate= 142.2 MT, ammonia= 60.9 MT, TN = 
1,173.3 MT, and TP = 74.7 MT. Application of a 25 percent increase in drainage area between 
Deland and the Ocklawaha River would yield TN and TP load estimates of 1,466.7 MT and 



93.4 MT, respectively. The TN estimate is very similar to that in Table 4. The TP estimate is 
nearly twice that of the value in Table 4. The phosphorus percent stream load to input ratio for 
the St. Johns was the second highest among the seven rivers studied (1.5 to 6 times that of 5 
other streams studied). 

Calculations in Table 4 represent conditions upstream of Dunns Creek or the Crescent Lake 
Basin contribution to the St. Johns River. In an effort to include the Dunns Creek contribution to 
the St. Johns River prior to Palatka, I calculated the mean ammonia, nitrate, TN, and TP 
concentrations for the SJRWMD sampling station located on Dunns Creek at SR 17. There 
appears to be a problem however, in that the station may be highly influenced by the St. Johns 
River and measurements'are not reflective of contributions from the Crescent Lake drainage 
basin. The average flow for the April through July period for example is 326 cfs and includes a 
monthly average flow of -57 .9 cfs for the month of May. The corresponding mean 
concentrations for ammonia, nitrate, TN, and TP, are 0.032 mg/I, 0.041 mg/I, 1.496 mg/I, and 
0.066 mg/I, respectively. With these caveats, the estimated ammonia, nitrate, TN, and TP load 
contributions for the April through July period are 3.2 MT, 4.0 MT, 145.7 MT, and 6.4 MT, 
respectively. In contrast, the draft GIS pollutant load screening model project report estimated 
the following TIN, TN, and TP loads for the Crescent Lake Basin for the April through July 
period of74.l MT, 262.5 MT, and 31.2 MT, respectively. 

Another nutrient source that enters the St. Johns River between Buffalo Bluff and Palatka is the 
discharge from the City of Palatka's WWTF. The discharge averaged 2.84 mgd over the January, 
1996 through February, 1998 period. Based on a number of effluent analyses reported over the 
November, 1990 through November, 1997 period, the following average concentrations were 
calculated: nitrite + nitrate = 15.6 mg/I, ammonia= 0.234 mg/I, TN= 17 .6 mg/I, and TP = 2.24 
mg/I. Over the April - July period, this discharge could contribute the following loads to the. 
St. Johns River: nitrite+ nitrate= 20.2 MT, ammonia= 0.3 MT, TN= 22.8 MT, and TP = 2.9 
MT. 

Table 5 summarizes the loading estimates for the St. Johns River just above Palatka over the 
April July period. As noted in the introduction of this memorandum, John Hendrickson 
estimated an average of 40.2 MT of TIN for this "period. This represents only about 34 percent of 
the TIN load calculated in Table 5. In the same analysis, John estimated average TN andTP 
loads of 1,638.7 MT and 69.3 MT, respectively. Those estimates are similar to values found in 
Table 5. 

Tables 4 and 5 provide estimates of loads to the St. Johns River under existing conditions. In the 
section titled Estimated Instream Nutrient Reductions Under Full Restoration, historical 
concentrations near Eureka for the April - July period were used with an exponential expression 
to predict concentrations at Rodman Dam following full restoration. The predicted concentration 
range for TN (0.33 - 0.61 mg/I) and TP (0.027 -0.04 mg/I) were both lower than historical 
concentrations at SR 19. Based upon inputs from Orange Creek and Deep Creek, it is likely that 
TN and TP concentrations at SR 19 will remain similar to historical values after full restoration. 
Ammonia nitrogen concentrations near Eureka averaged 0.056 mg/I (lower than at SR 19) and it 
is assumed that ammonia concentrations near SR 19 will remain unchanged following 
restoration. 
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The predicted range in nitrate concentrations with restoration was 0.053 to 0.157 mg/l, compared 
to a historical average of 0.049 Ill,gn at SR 19. A value of 0.053 mg/1 would result in an increase 
of 12.7 kg/day or 1.5 MT over the April - July period. At a concentration of 0.157 mgn, the load 
increase would be 342.7 kg/day or 41.5 MT over the April-July period. Based on the current 
estimated TIN load from the Ocklawaha of 49.9 MT (Table 5), the predicted load would be 51.4 
MT or 91.4 MT, respectively. Recalculation of the ratio of nitrate load increase to the current 
TIN load for the April - July period ( 116.4 MT) yields a 0.013 or 0.36 factor loading increase to 
the St. Johns if Rodman Dam is removed. · · 

Previous comments have provided reasons why the exponential nitrate loss coefficient derived 
from the SJRWMD data set may underestimate nitrate losses under full restoration. Factors that 
could increase nitrate loss include reduced water depth and greater interaction with sediments 
(denitrification) and increased shallow areas where rooted vegetation and periphyton can remove 
and sequester nitrate. Another factor deals with the assumption used to calculate the removal 
under a flow of 1200 cfs. Stream reach velocities given for the QUAL2E simulation were simply 
doubled. This resulted in velocities of 1.3 to 2.7 ft/sec for the five reaches. Point measurements 
of velocity at the SR 19 site under the high flows between February and March of this year were 

. less than 2 ft/sec. Similar measurements near Eureka had velocities less than 2.3 ft/sec (personal 
communication - Central District). Once restored, there will be a broad flood plain and it is . 
likely that as flows increase, river width will increase and velocities will not simply double if the 
flow doubles. 

In addition, the potential nitrate increase should be evaluated with respect to a total contribution 
of nitrogen. Both nitrate and ammonia are readily taken up by algae and incorporated into algal 

• biomass (organic nitrogen). Data from the St. Johns River between Drayton Island and Hog 
-~flsland over the April - July period reflect low nitrate and ammonia ambient concentrations and 

high concentrations of organic nitrogen. Based on Table 4, only about 5 percent of the total 
nitrogen is in the form of TIN. Additions of TIN will result in additional algal biomass, 
however, it is important to realize that this is a dynamic process. Processes such as respiration, 
excretion, predation, settling, and senescence result in continuous changes to the various nitrogen 
and phosphorus fractions. Eventually much of the organically bound nitrogen entering the St. 
Johns River above the Ocklawaha River will be recycled. 

SILVER RIVER CONTRIBUTIONS TO THE OCKLA WAHA RIVER 

During the nutrient forum meeting, concern was raised whether nitrate concentrations in the 
Silver River showed an increasing trend. Attachment Two is included to illustrate historical 
profiles of nitrate, TN, and TP at two sites on Silver River. For the Silver River at Yearling 
station, mean concentrations for nitrate, TN, and TP were 0.81 mgn, 0.89 mg/1, and 0.04 mg/1, 
respectively. At the confluence with boat ramp_ canal, the mean concentrations for nitrate, TN, 
and TP were 0.74 mg/1, 0.92 mg/1, and 0.05 mg/1, respectively. 



SUMMARY--

i 
l 

The preceding analysis suggests ;everal points. First, there will continue to be substantial uptake [ 
of nitrate in the Ocklawaha River between Eureka and Rodmari Dam following restoration. 
Second, nitrate, TN, TP, concentrations downstream of Rodman Dam following restoration are [ 
likely to be very similar to current levels. Third, if nitrate concentrations in the Ocklawaha River 
increase slightly from the restoration, the relative increase will be much smaller than originally 
estimated by the SJRWMD staff. Fourth, although the Ocklawaha River during the April [ 
through July provides approximately 56.2 percent of the TIN load to the St. Johns south of -
Buffalo Bluff, its contribution to the TN load is only 16.1 percent. Much of the nitrogen in the, 1 
St. Johns River prior to the confluence with the Ocklawaha River is organically bound in algal I 
biomass. Consequently, much of this nitrogen will eventually be recycled and become 
bioavailable as a function of time and space. In conclusion, the Ocklawaha River restoration 1-
project does not appear to pose an adverse threat to the St. Johns River. 
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Figure 4. 'f otal Nitrogen Box _Model Budget for Rodman Reservoir. 

,I 

Input dissolved NO2+NO3 TKN TN 

Ocklawaha at E~reka · (RRS) , 

Orange Creek (OR31S) 

Deep Creek 
SWTRC2 
ALI 
DPI 
POL 

Average 

Downstream (JLDG) 

Direct Precipitation 

Orange Creek 
· ave. flow 143 cfs 

ave 1N l.359 mg/I 
415.S kg/day 

Ocklawaha at Eureka 
ave. flow 1244 cfs 
ave. 1N 1.10 mg/I 
3348kg/day 

... 

IN: 3987.6 kg/day OUT: 1698.2 kg/day . 

(mg/1) (mg/I) (mg/I) 

0.75 0.35 .. 1.10 

0.169 1.19 1.359 

0.010 1.02 1.03 
0.022 1.17 1.192 
0.014 0.39 0.404 
0.012 1.46 1.472 

1.047 

0.103 0.41 0.513 

7 .S kg/ha-yr 

Deep Creek 
ave. flo,v 32.9 cfs 
ave. 1N 1.04 7 mg/I 
84.3 kg/day 

Direct Precip. 
ave. flow 47.7 cfs 

79.8. kg/day 

! /_ 

Downstream of Rodman Dam 
ave. flow 1353 cfs 
ave. TN 0.513 mg/I 
1698.2 kg/day 

I).= IN - OUT= 2289.4 kg/day 
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Figure S. Total Phosphorus Box Model Budget for Rodman Reservoir. 

~ 

Input 

Ocklawaha at Eureka (RRS) 

Orange Creek (OR315) 

Deep Creek 
SWTRC2 
ALI 
DPI 
POL 

Average 

Downstream (JLDG) 

Direct Precipitation 

Orange Creek 
ave. flow 143 cfs 
ave TP 0.076 mg/I 
26.6kg/day 

\ 
Ocklawaha at Eureka 
ave. flow 1244 cfs - • 
ave~ TP 0.050 mg/1 
152.2 kg/day 

TP 
{mg/1) 

0.050 

0.076 

0.122 
0.096 
0.020 
0.065 

0.076 

0.019 

0.51 k~a-yr 

Deep Creek 
ave. flow 32.9 cfs 
ave. TP 0.076mg/I 
6.1 kg/day 

Direct Precip. 
ave. flow 47.7 cfs 

5.4kg,'day 

t I 

•V 
Downstream of Rodman Dam 
ave. flow 1353 cfs 
ave. TP 0.019 mg/I 
62.9kg/day-

IN: 190.3 kg/day OUT: 62.9 kg/day fl= IN - OUT= 127.4 kg/day 
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FRACTION OF OCKLAWAHA TO TOTAL ST. JOHNS RIVER 
MONTHLY AVERAGES AND LONGTERM AVERAGES 
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Table 1. U_~GS monthly average flows from sites in the Ocklawaha Basin. 

~ 

Location: Ocklawaha River near Conner 
Month Year Monthly Average Long Term Average (WY 30-95) 

(cfs) (cfs) 

September 1993 644 1245 
October 1993 646 1137 
November 1993 646 1029 
December 1993 627 1020 
January 1994 677 1067 
February 1994 802 1064 
March 1994 824 1176 
April 1994 754 1193 
May 1994 707 1000 
June 1994 704 1038 
July 1994 722 1090 
August 1994 1285 1150 

Annual Mean 754 1091 

Based on WY 30-95 : 90% exceed 696 cfs and 50% exceed 987 cfs 

Location: Silver Springs near Ocala 
Month Year Monthly Average Long Term Average (WY 33-95) 

(cfs) (cfs) 

September 1993 632 832 
October 1993 617 851 
November 1993 614 835 
December 1993 601 807 
January 1994 605 786 
February 1994 665 775 
March 1994 699 780 
April 1994 . 688 787 
May 1994 657 772 
June 1994 639 757 
July 1994 629 765 
August 1994 669 791 

Annual Mean 643 795 

Based on WY 33-95 : 90% exceed 634 cfs and 50% exceed 777 cfs 
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Table 1. Continued. 

I 

Location: Ocklawaha River at Eureka 
Month Year Monthly Average Long Tenn Average (WY 30-95) 

(cfs) (cfs) 

- September 1993 661 1439 
October 1993 636 1294 
November 1993 656 1160 
December 1993 654 1137 
January 1994 749 1196 
February 1994 941 1187 
March 1994 887 1308 
April 1994 780 1340 
May 1994 741 1045 
June 1994 755 1136 
July 1994 773 1205 
August 1994 1280 1285 

Annual Mean 792 1227 

Based on WY 30-95 : 90% exceed 684 cfs and 50% exceed 1120 cfs 

Location: Orange Creek at Orange Springs 

Month Year Monthly Average Long Tenn Average (WY 42-95) 
(cfs) (cfs) 

September 1993 5.97 193 
October 1993 5.69 179 
November 1993 10.5 128 
December 1993 7.46 105 
January 1994 33.9 114 
February 1994 56.3 139 
March 1994 • 23.4 190 
April 1994 4.64 177 
May 1994 3.63 101 
June 1994 11.0 79 
July 1994 28.8 · 90 
August 1994 41.9 146 

AnnualMean 19.2 138 

Based on WY 42-95 : 90% exceed 6.2 cfs and 50% exceed 53 cfs 



Table 1. Continued. 

,. 
Location: Ocklawaha River at Rodman Dam 

Month Year Monthly Average Long Term Average 0,VY 69-95) 
(cfs) (cfs) 

September 1993 554 1558 

October 1993 423 1285 

November 1993 637 1091 

December 1993 478 1193 

January 1994 783 1362 

February 1994 1144 1446 

March 1994 799 1524 

April 1994 574 1543 

May 1994 475 1081 

June 1994 795 1183 

July 1994 774 1289 

August 1994 1494 1449 

Annual Mean 742 1333 

Based on WY 69-95: 90% exceed 492 cfs and 50% exceed 1090 cfs 
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Table 2. Comparison of surface water areas and depths between Eureka and Rodman Dams under average 
discharge conditions. ~ 

Depth Range Full Retention Full Restoration 
(feet) (acres) (acres) 

0-1 978 1,133 

1-2 859 1,131 

2-4 1,637 1,404 

4-6 1,363 299 

6-8 1,145 527" 

8- 10 1,264 

10- 12 973 

> 12 1,382 

Total 9,601 4,494 

"For full restoration this represents the total area greater than 6 feet deep. 



I ; I I 

Table 3. Comparison of mean nutrient concentrations at Eureka Dam and station RR7 from SJRWMD data 
c-ouected over the November, 1993 through August, 1994 period. 

A. 

Parameter 

TKN 

Dissolved orthophosphate 

Total Nitrogen 

Total Phosphorus 

B. 

., 

Eureka Dam Station 
(mg/1) 

0.750 

0.35 

0.033 

1.10 

0.050 

. 

RR7 Station 
(mg/1) 

0.461 

0.38 

0.027 

0.841 

0.042 

Nutrient reductions based on comparison of means between Eureka Dam and RR7 

Parameter Eureka-RR? Percent change Percent change per mile 
(mg/1) (%/mile) 

Dissolved NO2+NO3 0.289 38.5 6.84 

Total Nitroien 0.259 23.5 4.18 

Dissolved orthophosphate 0.005 15.2 2.69 

Total Phosphorus 0.008 16.0 2.84 
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Table 4. Estimated ammonia, nitrate, 1N, and TP loads to the St. Johns River just north of the confluence 
with the Ocklawaha River for the April through July period. 

Source Ammonia Nitrogen Nitrate Nitrogen 
kg/day total for April-July kg/day total for April-July 

MT MT 

Ocklawaha River 253.9 31.0 155.5 18.9 

St. Johns River 284.6 34.7 33.9 4.1 

Total 538.5 65.7 189.4 23.0 

Source Total Nitrogen Total Phosphorus 
kg/day total for April-July kg/day total for April-July 

MT MT 

Ocklawaha River 2,189.6 267.1 184.0 22.4 

St. Johns River 11,433.3 1,394.8 399.8 48.8 

Total 13,622.9 1,661.9 583.8 71.2 

Source Total Inorganic Nitrogen 
kg/day total for April-July 

MT 

Ocklawaha River 409.4 49.9 

St. Johns River 318.5 38.8 

Total 727.9 88.7 
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Table 5. Estimated ammonia, nitrate, TN, and TP loads to the St. Johns River just above Palatka l 
fo~ the April through July period. 

l ., 

Source Ammonia Nitrogen Nitrate Nitrogen L kg/day total for April-July kg/day total for April-July 
MT MT 

[ 
Ocklawaha River 253.9 31.0 155.5 18.9 

St. Johns River 284.6 34.7 33.9 4.1 r 
Dunns Creek 25.9 3.2 32.7 4.0 

City of Palatka 2.5 0.3 167.4 20.2 ,-

Total 566.9 69.2 389.S 47.2 

l 

Source Total Nitrogen Total Phosphorus 
l 

kg/day total for April-July kg/day total for April-July [ MT MT 

Ocklawaha River 2,189.6 267.l 184.0 22.4 

[ St. Johns River 11,433.3 1,394.8 399.8 48.8 

Dunns Creek 1,194.5 145.7 52.7 6.4 r 
City of Palatka 188.6 22.8 24.1 2.9 

r-
Total 15,006.0 1,830.4 660.6 80.5 11 

! 

Source Total Inorganic Nitrogen 
kg/day total for April-July i 

MT L 
Ocklawaha River 409.4 49.9 

! 
St. Johns River 318.5 38.8 L 

Dunns Creek 58.6 7.2 -r 
~ 

L 
City of Palatka 169.9 20.5 

r 
' 

Total 956.4 116.4 
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Attachment One: 
December, 1996 Revised Dissolved Nitrate -J:- Nitrite Box Model Figures 
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Additional Discussion of the 
Impacts and Benefits 

of the Ocklawaha River Restoration 



Wildlife Impacts and Benefits of the Ocklawaha River Restoration 

, 
1.0 Introduction 

This document is intended to address fish and wildlife concerns expressed by the St. Johns Water 
Management District regarding the ERP application submitted for the Ocklawaha River Restoration. · 
In their Request for Additional Information dated December 16, 1997, the District requested that the 
ERP include: 1) a discussion of the impacts and benefits to the ,functions provided by wetlands and 
other surface waters relative to non-listed fish and wildlife; and 2) a consideration of the value of 
habitat functions to individual species, and species guilds, relative to successional trends predicted 
under current and proposed partial restoration conditions. 

This document presents a comparison of the impacts to, and benefits of, wetlands and surface waters 
to fish and wildlife habitat functions, as they relate to the Ocklawaha River Restoration project. This 
comparison is based on the premise that the creation of the Rodman Reservoir has resulted in. a shift 
from a stable, self-maintaining river ecosystem to a less stable, disturbed habitat characterized by 
shallow open water and associated aquatic fauna (Ewel et al., 1992). Construction of the dam and 
the original inundation of over 10,000 acres of hardwood swamp and floodplain forest resulted in 
the extirpation of terrestrial wildlife and the reduction in numbers of many species of river and 

. swamp associated animals within the.flooded area (Kaufman, 1992). Under existing conditions 
(impoundment), no further benefits from the wetlands and_ surface water functions associated with 
the RodmanReservoir are expected, and some species and species guilds such as freshwater sport 
fishes (Kimmel and Groeger, 1986) may decline as the reservoir ages. · 

The proposed restoration of nearly 7,200 acres of inundated floodplain of the Ocklawaha River will 
restore the natural hydroperiod and, over time, will enhance wildlife habitat conditions and improve 
wildlife populations. Restoration will directly benefit the numerous terrestrial animals, including 
birds, eliminated during construction, and will restore the area to a more stable systein (Kaufman, 
1992). More importantly, the currently :fragmented riverine system and floodplain corridor would 
be reconnected and. benefit migratory fish (Jordan et al., 1994), and migratory mammals such as 
manatees (Smith, 1997), and river otters (Kaufman, 1992). 

Riverine floodplains provide refuge, diversity of habitat, abundant water, a corridor for migration 
for birds and fish (National Research Council, 1992), and are unique in their high species diversity, 
high species densities, and high productivity (Mitsch and Gosselink, 1986). Once restored, the 
Ocklawaha River floodplain forest will again perform the valuable functions of a· natural floodplain 
forest, including: 1) attenuating and gradually releasing flc;,od waters; 2) assimilating carbon dioxide. 
from the air and the production of organic- carbon; 3) providing periodic pulses of particulate 
nutrients to nourish the fish and shellfish populations in the St Johns River (Ewel et al., 1992); and 
4) providing vertical structural and habitat diversity for wildlife. 
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Productivity, together with the diversity of invertebrates and vertebrates found in riverine swamps, 
make them perhaps the most important type of ecosystem in.Florida to both terrestrial and aquatic 
wildlife populations (Ewel, 1992) ... The downstream export of detrital material, especially nitrogen, 
is greatly inhibited by the Rodman Dam (Tomlinson et al., 1994). While the magnitude and 
frequency of hydrologic discharges have not been significantly altered below the dam (Rao et al., 
1994 ), the downstream transport of particulate nutrients has been severely depressed, resulting in 
reduced fish ?lld shellfish productivity in the lower Ocklawaha River and adjacent St. Johns River. 

Under the proposed restoration, the floodplain corridor of the Ocklawaha River will be reestablished 
for terrestrial and aquatic wildlife, .7,200 acres of scarce bottomland hardwood forest will be 
restored, and migratory routes for fishes and manatees will be reconnected.· Terrestrial species will 
return ·and a large majority of the aquatic species now present in the reservoir will continue to thrive 
as they did before it the river was dammed (Ewel et al., 1992). 

Potential impacts and benefits to guilds, or groups of species exploiting similar resources,. as a result • 
of continued impoundment or proposed restoration, are presented in the following iections. 
Predicted conditions following the proposed restoration are based on documented existing -and past 
conditions in the less .disturbed portions of Ocklawaha River floodplain forest, as _well as other native 
southeastern floodplain forests. Predictions for interim time frames follow vegetation predictions 
summarized by Hall (1997) and Warr et al. (1994), and are summarized in Section 2.0 below. 
Values of wetlands and surface waters habitats to wildlife are discussed for invertebrates, fish, 
herpetofauna, birds, and mammals in Sections 3.1 - 3.5, respectively. Available data regarding the 
impacts and benefits to species within these guilds or the guilds in general are-presented in each 
section for existing conditions and under conditions of proposed restoration. Finally, the overall 
anticipated impacts and benefits to fish and wildlife are summarized in Section 4.0. 

2.0 Vegetational Succession 

The floodplain swamp and adjacent vegetation habitats in the .areas below Rodman Dam and above 
Eureka Dam appear to be good indicators of the historic vegetation that once was.dominant in and 
around the Rodman Reservoir. Individuals who. are familiar with the lower Ocklawaha River 
vegetation as it once occurred in ~e reservoir confirm that the vegetation above and below the 
reservoir corresponds well with the earlier forested floodplain (Hall, 1968 and 1972; Simons, 1997 
after Hall, 1997; Hall, 1997). 

It appears that all of the floodplain swamp and adjacent upland forest areas were. logged by the tum 
of the century (Hall, 1997). The evidence.can still be seen in the large, very old sections of cut logs 
scattered. throughout the floodplain, and t9 some extent in the adjacent upland forests. The 

· revegetation of the floodplain forest in the succeeding years has been complete, but the resulting 
forest is not identical in composition and structure to the historic forest. Given enough time and 
under similar hydrologic conditions, disturbed habitats will return to a similar composition, structure, 
and functio~ but may never be identical~ Evidence of recovery exists in the floodplain swamp 
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immediately above Eureka Dam, which was clear cut a few years before the dam was boilt. Today 
it is virtually indistinguishable, in terms of species composition, from the floodplain swamp above 
and below the clear cut area. 

The vegetation communities above and below the reservoir exist as floodplain swamp (also 
sometimes referred to as bottomland hardwood and/or mixed bottomland hardwood forested 
wetlands) with areas of low hydric hammock. Hydric hammocks occur between the floodplain 
swamp and upland communities and function as an ecotonal break. Freshwater (lacustrine) swamp 
habitats are now common along the margins of the reservoir. The high water elevations in the 
reservoir have caused groundwater elevations to increase in the adjacent uplands. The high water 
table elevations have enabled former dry upland pine flatwoods habitats to support wetland species. , 
In some cases, the upland species are being or have been replaced by species that will survive in .--· 
saturated or inundated conditions. Within the reservoir, standing water and saturated soils along 
upland margins are common even in areas where scrub vegetation occurs on deep sands. It is 
somewhat startling to see scrub species growing among wetland plants. 

Various springs existed between the Eureka Dam and Rodman Dam prior to the dam construction .. 
Those springs located above the reservoir water level can still be found; however, those located at 
or below the reservoir water level have been flooded. At least 20 springs have been described in the 
Rodman Reservoir area by Abbott (1971). 

The largest habitat type existing in the reservoir is the open water of the reservoir proper. 
Submerged aquatics (mostly Hydrilla verticillata) and emergent aquatic vegetation dominate the 
open water areas of the reservoir, with shallower areas existing sometimes as freshwater marshes. 
In addition to standing dead trees and submerged logs and trees, common in the upper reservoir, 
water-stressed living trees are also present. However, seed germination of most species of plants is 
prevented in permanently flooded sites. The effects of Rodman Dam appear to decrease upstream 
in the pool and leave the floodplain wetland forest almost unaffected approximately one mile below 
the Eureka Dam. 

Constructed berms in and around the lake are identified as specialized disturbed habitat. An 
extensive network of berms also occurs along the constructed portions of the barge canal and.other 
areas of the reservoir and proposed canal. In the process of constructing the canal, portions of the 
reservoir were cleared of vegetation, and the surface layer of soil was pushed into a berm. Over 
time, the berms have become vegetated with species typical of adjacent vegetation communities. 

The predominant vegetation types in th~ floodplain are species associated with mixed hardwood 
swamps and cypress-dominated swamps. The primary structure of the mixed floodplain swamp, the 
canopy, varies from place to place. However, the typical structure of the mixed hardwood swamp 
shows the same layers or stratification, which are: canopy, subcanopy, shrub,- and.herbaceous 
groundcover. The subcanopy, and to some extent the shrub layer, contain small representatives of 
the canopy combined with distinct subcanopy and shrub species. 
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2.1 Expected Vegetation After Partial Restoration 

This section provides a brief des9ription of the expected natural revegetation of the. floodplain 
restoration area. The predictions discussed herein are consistent with those presented in Volume 17, 
"Modeling of Floodplain Forest Succession in Rodman Reservoir Under River .Restoration and 
Partial Reservoir Retention Alternatives," of the SJRWMD study (Warr ~t al., 1994). 

Diagrams of the vegetation and wildlife communities under the retention (Figure· 1) and restoration 
(Figure 2) alternatives provide a representation of what can be expected under the different scenarios. 
Under continued retention and impoundment, the community is typical of a reservoir system and 
includes aquatic plants arid wildlife characteristic of an autochthonous, lotic system rather than a 
flowing system. The vegetation and wildlife. under the restoration conditions contrast sharply with 

, those of the retention. Under restoration, plants and animals are characteristic of a flo~ng river 
system and associated floodplain, wildlife is predominantly terrestrial, and larger mammals are more 
. conspicuous. Primary energy. inputs are allochthonous, the ~eal extent of floodplain forest is 
substantially greater, and there is an increase in vertical structural heterogeneity due to the.restored 
dominance of tree species. . 

After 25 years of natural recruitment and growth of the native herbaceous species, the woody species, 
which were planted to control erosion, will have matured and should be producing propagules (or 
regeneration (Hall, 1997). Finally, after 50 years, floodplain tree species will have matured, and the 
dominant species will define the vegetation community structure, composition, and functional 
characteristics. 

Short Term - Year 5 

During ,~d immediately after complete reservoir drawdown, the majority of vegetation will be 
herbaceous (Figure 3). Virtually all of the extant seed bank is composed of seeds and propagules 
from the existing adjacent herbaceous species. Seed bank studies show that the areas in the center 
of the current reservoir have few if any viable tree seedlings (Burks, 1996). Shallow areas exposed 
during the early drawdown will often be covered by existing aquatic plants (such as hydrilla) that 
will form a surficial mat. The mat will decay during the following few months.- As the mat decays, 
seeds in the seed bank should germinate and sprout.· Open areas not covered by hydrilla are expected 
to revegetate in the same manner. As the water declines during the three drawdowns and during 
successive years, seeds are expected to float along the receding lake margin into the shallow areas, 
replenishing the seed bank to some extent so that the same sequence of germination will occur. 

At the completion of the drawdown, the majority of the land covered by open water will be exposed. 
Some low pockets.will be covered by water. Most of the exposed land sh(?uld soon be covered by 
. herbaceous species that have germinated due to natural distribution and the less saturated conditions. 
Some of the herbaceous species will be a result of seeding native species to control erosion. Critical 
areas will be planted with woody species to further stabilize creek banks and control erosion. 
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Figure 1. Representation of the expected wildlife community of the Rodman Reservoir on the and 
associated habitats of the lower Ocklawaha River under the full retention alternative. Source: Ewel 
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Figure 2. Representation of the expected wildlife community of the restored floodplain forests of 
the lower Ocklwaha River following restoration. Source: Ewel et al. 1992. 
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Figure 3. Schematic diagram of predicted vegeta~ion three years following completion of restoration 
activities. 
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At the conclusion of five (5) years, the basin will have some areas in which shallow open water pools 
. remain during· normal flow conditions. During periods of low flow, these shallow open water areas 

are expected to dry and enable veg~tation to become established. Virtually all of the former Rodman 
open pool area will be covered by low vegetation that is not more than 5-feet tall. The upper areas 
of the pool toward Eureka Dam that now have standing trees will appear more wooded with some 
natural woody regeneration occurring from seeds. 

Results from FORFLO modeling (Warr et al., 1994; after Pearlstine et al., 1985) predicted changes 
in vegetation communities for 0, 10, 20, 50,·100, and 200 years following restoration. Figure 4 
presents a map of the area and locations of transects in the lacustrine (transect E, in the reservoir), 
transition (transects D and C), and riverine (transects B and A) zones of the impounded river. , 
Predicted vegetation communities along these transects under continued retention (Table l) and / 
following restoration (Table 2) are also provided. No trees are predicted in the reservoir (continued 
retention) below the 13-foot NGVD elevation contour for any time interval. 

At the. completion. of restoration activities, no trees are predicted to occur in the lacustpne and 
transition zones of the Rodman Reservoir below the 17-foot NGVD contour (Figure 4, Table 2). 
Modeling results for 10 years following completion of restoration activities predict shrub swamp 
habitat down to the 7-foot NGVD elevation contour in lacustrine, transition, and riverine zones. 

Mid-Term - Year 25 

After 25 years of natural recruitment and growth of the native herbaceous species, the woody species, 
which were planted to control erosion, will have matured and should be producing propagules for 
regeneration (Fi~e 4). All former open water areas, except for those with flowing water (river, 
spring runs, creeks), will be covered with rooted, shrubby vegetation. The taller trees will still be 
very evident in the areas where they were planted for erosion control. Smaller trees and shrubs will 
radiate away from these tall tree seed sources as the seeds spread, germinate, and grow. 

Predictions based on FORFLO modeling of vegetation communities indicate continued shrub swamp 
communities in the lacustrine and deeper transition zones 20 years following · completion of 
restoration activities. No trees are predicted in the lacustrine and transition zones of the Rodman 
Reservoir at 20 years following the completion of the restoration activities (Figure 5, Table 1). 

Long Term - Year 50 

Based on FORFLO model.ing results, floodplain swamp is predicted to cover the area down to the 
7-foot NGVD contour 50 years following completion of the restoration activities (Figure 6, Table 
2) .. After 50 years, the floodplain forest is expected to have characteristic species composition·and 
structure and will gradually succeed to a self-maintaining, mature, climax condition (Ewel et al., 
1992). The floodplain will be covered with woody vegetation, with a very few isolated areas 
characterized by herbaceous vegetation as the topmost stratum (Hall, 1997). The floodplain tree 
species will have matured, and the dominant species will define the vegetation ~ommunity structure, 
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composition, and functional characteristics. The mature, canopied forest is not expected to be 
present over the entire restoration area for perhaps 7 5 years and may take over 100 years to resemble 
the pre-reservoir forest. 1 

In regard to the future of the proposed restoration following the dam removal, the tremendous 
increase in knowledge and experience of forest restoration over the past twenty years will provide 
means of ·expediting the natural reseeding and revegetation of the restored (newly exposed) 
floodplain as well as selective plantings of trees where natural seeding is not -adequate. If the 
reservoir is drained slowly and appropriate restoration activities carried out, young trees should 
shade out pioneer vegetation within 5-10 years, and continue to grow at a rate of up to three feet per 
year (Ewel at al., 1992). 
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Figure 4. Location of transects used in FORFLO model for predicting the vegetation communities 
under retention and restoration conditions (transect E is across the lacustrine zone, transects D and 

.t Care across the transition zone, and transects A and Bate across the riverine zone). 
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Figure 5. Scl1ematic diagram of predicted vegetation 25 years following completion of restoration 
activities. 
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Transect A, 
Elevation 

19 
21 
23 

TransectC 
Elevation 

13 
15 
17 
19 
21 
23 

TransectB 
Elevation 

11 
13 
15 
17 
19 
21 

Table 1. Vegetation communities predicted by FORFLO model at di ffcrent elevations and different 
yearls along transects A and B (riverine zone), C and D (transition zone), and E (lacustrine zone) 
under the continued retention alternative. 

Years 
0 10 20 50 100 200 

F.S. F.S. F.S. F.S. F.S. F.S. 
F.S. F.S. F.S. F.S. F.S. . F.S. 
F.S. F.S. F.S. F.S. RS. F.S. 

Years 
0 10 20 so 100 200 

s.c. s.c. s.c. s.c. s.c. s.c. 
s.c. F.S. F.S. F.S. F.S. F.S. 
s.c. F.S. F.S. F.S. P.S. F.S. 
s.c. F.S. F.S. F.S. F.S. F.S. 
s.c. F.S. F.S. F.S. F.S. F.S. 
s.c. F.S. F.S. F.S. F.S. F.S. 

Years 
0 10 20 so 100 200 
-- -- --- --- --- ----- --- --- --- --- ---
--- S.S. S.S. F.S. F.S. . F.S. 
--- S.S. S.S. F.S. F.S. P.S. 
--- S.S. S.S. F.S. F.S. F.S. 
--- S.S., S.S. F.S. F.S. F.S_. 

Transect B 
Elevation 

0 10 
17 F.S. F.S. 
19 F.S. F.S. 
21 F.S F.S. 
23 F.S. F.S. 

TransectD 
Elevation 

0 10 
. 13 --- ---

15 --- S.S. 
17 --- S.S. 
19 --- S.S. 
21 --- S.S. 
23 NIA S.S. 

F.S. = Floodplain Swamp 
S.C. = Stressed Cypress 
S.S. = Shrub Swamp 

= No Trees Predicted 

Years 
20 so 100 200 

F.S. F.S. F.S. F.S. 
F.S. F.S. F.S. F.S. 
F.S. F.S. F.S. F.S. 

.F.S. F.S. F.S. F.S. 

Years 
20 so 100 200 
--- --- --- --

S.S. F.S. F.S. F.S. 
S.S. F.S. F.S. F.S. 
S.S. F.S. F.S. F.S. 
S.S. F.S. F.S. F.S. 
S.S. F.S. F.S. . F.S. 

... 

--·~ ~ ,'""': ~.,,,..., ~ 
~ ~7 ~ 1"~ r=-= F""'- -, ~ r---7 r--7 i---: r-· 



Transect A 
Elevation 

0 
19 F.S. 
21 F.S. 
23 F.S. 

TransectC 
Elevation 

0 
13 s.c. 
15 s.c. 
17 s.c. 
19 S.C; 

. 11 s.c. 
13 s.c. 

TranscctB 
Elevation 

0 
5 -
7 --
9 -
11 --
13 --
15 ---
17 -
19 -
11 -

Table 2. Vegetation communities predicted by FORFLO model at different elevations and different 
yearls along transects A and B (r1verine zone), C and D (transition zone), and E (lacustrine zone) 
under the partial restoration alternative. 

Years 
10 10 so 100 100 

F.S. F.S •. F.S. F.S. F.S. 
F.S. F.S. F.S. F.S. F.S. 
F.S. F.S. F.S. F.S. F.S. 

Years 
10 20 so 100 100 

F.S. F.S. F.S. F.S. F.S. 
F.S. F.S. F.S. F.S. F.S. 
F.S. F.S. F.S. F.S. F.S. 
F.S. F.S. F.S. F..S. F.S. 
F.S. F.S. F.S . F.S. F.S. 
F.S. F.S. F.S. F.S. F.S. 

Years 
10 20 50 100 100 
- --- --- -- -

S.S. S.S. F.S. F.S. F.S. 
S.S. S.S. F.S. F.S. F.S. 
S.S. S.S. F.S. F.S. F.S. 
S.S. S.S. F.S. F.S .. F.S. 
S.S. S.S. F.S. F.S. F.S. 
S.S. S.S. F.S. F.S. F.S. 
S.S. S.S. F.S. F.S. F.S. 
S.S. S.S. F.S. F.S. F.S. 

Transect B 
Elevation 

0 10 
17 F.S. F.S. 
19 F.S. F.S. 
21 F.S. F.S. 
23 F.S. F.S. 

TranscctD 
Elevation . 

0 10 
11 --- ---
13 --- S.S. 
1S --- S.S. 
17 --- S.S. 
19 --- .. S.S. 
11 --- S.S. 

'23 --- S.S. 

F.S. = Floodplain Swamp 
S.C. = Stressed Cypress 
S.S. = Shrub Swamp 
---- = No. Trees Predicted 

Years 
20 50 · 100 100 

F.S. F.S. F.S. F.S. 
F.S. F.S. F.S. F.S. 
F.S. F.S. F.S. F.S. 
F.S. F.S. F.S. F.S. 

Years 
10 so 100 100 
-- --- -- ---

S.S. F.S. F.S. F.S. 
S.S. F.S. F.S. F.S. 
S.S. F.S. F.S. F.S. 
S.S. F.S. F.S. F.S. 
S.S. F.S. F.S. F.S. 
S.S. F.S. F.S. F.S. 

~ 

.. 



3.0 Affected Wildlife Populations 

Ewel et al. (1992) describe the relatively undisturbed floodplain forest which still persists along the 
free-flowing Ocklawaha River from the Silver River downstream to the head of the the Rodman 
Reservoir at Eureka Dam, and from the Rodman Dam downstream to the St. Johns River. These 
undisturbed riverine corridors are described as a complex mix of lowland woods, hammocks, and 
swamp forest. The floodplain forest provides unique habitat for both aquatic and terrestrial wildlife. 
Some aquatic species, such as turtles and the alligator, lay their eggs in the floodplain forest. Others, 
such as tree frogs, live in the terrestrial vegetation but breed in the shallow pools and back.waters. 

The floodplain forest of the Ocklawaha River provides essential habitat for both terrestrial birds and 
those, such as anhingas, herons, limpkins, and wood ducks, that forage in the river but nest and roost 
in the mature forest canopy. Among the mammals, larger species such as the gray fox, bobcat, black 
bear and Florida panther need the large areas of relatively undisturbed forest. · Panthers roamed the 
Ocklawaha River Valley in the past and might do so again if enough habitat was available for their . . 
re-introduction. The river and its tributaries support about 100 species of fishes, some of them rare, 
and others, such as bass and sunfish, are recreationally valuable. Manatees and breeding populatioµs 
of shad, striped bass, and eels once migrated freely up and down the undammed Ocklalwaha. 
Protected from human disturbance, the floodplain forest community will maintain itself ind~finitely 
(Ewel, 1992). ' 

A fundamental premise of the proposed restoration is that natural wildlife populations characteristic 
of the Ocklawaha River flooplain have declined due to the conversion of the free-flowing riverine 
corridor and associated floodplain forest to an impounded reservoir. Importantly, fish and wildlife 
usage is closely related to the flood frequency and duration in the wetland forest (Kleiss, 1992), in 
contrast to the permanently flooded conditions of the impounded reservoir. 

Restoring the natural floodplain will result in a net positive effect on native floodplain wildlife 
species. In the sections that follow, the values of the Ocklawaha River and floodplain forest to fish 
and wildlife assemblages are described for restoration and retention (impounded reservoir) 

· alternatives. Analyses of fish, reptiles and amphibians, birds, mammals, and invertebrate 
populations are presented separately. 

2.1 Invertebrates 

Topographic heterogeneity in riverine swamps generates what is probably the greatest diversity and 
productivity of benthic invertebrates among Florida swamps (Ewel, 1990; Wharton et al., 1981 ) .. 
Snails, clams, and crayfish are particularly abundant in riverine swamps and snails, and clams are 
especially common along spring runs. InveJ,'tebrate production in the floodplain can be orders of 
magnitude greater than in the river channel, providing a major resource not only for terrestrial 
predators,. but also for fish during high water conditions (Wharton et al., 1977). Benthic 
invertebrates, including leeches and worms, immature and mature insects, mites and spiders, 
crustaceans, and molluscs, are often the base of swamp food chains (Ewel, 1990). 
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Invertebrate communities, particularly benthic macroinvertebrates, have been analyzed in several 
cypress-tupelo swamps and are described by Mitsch and Gosselink (1986). High diversity and 
abundance of invertebrates occur An permanently flooded swamps and species include crayfish, 
clams, oligochaete worms, snails, freshwater shrimp, midges, amphipods, and various immature 
insects. These organisms are highly dependent, either directly or indirectly, on the abundant detritus 
in these systems. Beck (1977, after Mitsch and Gosselink 1986) found that a cypress-tupelo swamp 
in the Louisiana Atchafalaya Basin had a higher number of organisms (3,768 individuals/ml) than 
the bayous (3,292/ml), lakes (1,840 individuals/ml), canals (1,593 /r,:i.2), and rivers (327/ml). 

The high densities were attributed to the abundance of detritus and to the pulse of spring flooding · 
characteristic of these systems. Higher numbers of benthic organisms were also found in a cypress
tupelo swamp (7,500 individuals/m2) than in a nearby impounded swamp (3,000 /m2) and suggests 
that the natural swamp hydroperiod results in the highest numbers of benthic invertebrates (Mitsch 
and Gosselink, 1986). These results also suggest that invertebrate populations in the impounded 
porti6n of the Ocklwaha River floodplain are expected to increase following hydro logic :estoration. 

Under existing conditions of retention, invertebrate populations would remain relatively stable. 
Following restoration, invertebrate diversity would be expected to increase as the floodplain forest 
continues to mature. The shallow areas exposed during the early" drawdown are expected to first be 
covered by existing aquatic plants (such as hydrilla) that form a stirficial mat (described earlier). 
Many of the aquatic invertebrates found in wetlands are plant-associated and are translocated to the 
river channel with drifting plants (Ward, 1989). During later successional stages, the invertebrate 
population on the exposed floodplain are expected to · inerease to include terrestrial and aquatic 
animals transported to the upstream river channels on plant fragments during annual floods. These 
invertebrates are expected to include terrestrial arthropods (e.g. spiders, weevils, mites, and ants) 
present on. aerial leaves, as well as aquatic invertebrates ( e.g. beetles, mayflies, dipterans, snails, 
leeches, and crustaceans) which inhabit root masses. Up to 100,000 invertebrates per square meter 
have been recorded from the mat in the center of floating meadows (Ward, 1989; after Junk, 1973). 

Backwaters, such as abandoned river channels that develop dense plankton ·populations, are 
important feeding areas for many riverine fishes. Large numbers of planktonic organisms may be 
contributed to the main channels of rivers from backwaters during periods of washout from the side 
arms (Ward, 1989). Floodplain water bodies generally support a· much more abundant and diverse 
benthic fauna than does the main river channel, and even ephemeral water bodies may exhibit.high 
levels ofbenthic productivity. Recolonizatiqn.from permanent wetlands occurs as annual floods 
disperse aquatic stages from perennial wat~rs and via aerialpathways by ovipositing aquatic insects. 
Therefore, even species without dormancy mechanisms are able to exploit ephemeral water bodies 
during the wet season (Ward, 1989). 

Riparian trees may contribute large numbers· of terrestrial invertebrates to streams, the magnitude 
. of the input varying as a function_oftree species (Ward, 1-989; after Mason and Macdonald, 1982), 

suggesting that invertebrate populations -will continue to increase in the restored floodplain as the 
tree species composition matures. In addition, episodic pulses of large woody debris from alluvial. 
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forests are important in structuring habitat and establishing the various trophic levels of some 
floodplain rivers, such as the Satilla River in Georgia, and are likely just as important in the 
Ocklawaha River. ., 

In summary, both the diversity and abundance of invertebrates are expected to increase in the 
·ocklawaha River floodplain following restoration. Seasonal variation in water levels as well as 
greater habitat complexity in the restored floodplain will create conditions conducive to increased 
invertebrate species richness and biomass. 

2.2 Fishes 

Fish are both temporary and premanent residents of alluvial riverine swamps in the southeastern U.S. 
(Wharton et al., 1976; 1981) and several studies have noted the value of sloughs and backswamps 
for fish spawning and feeding during the flooding season (Wharton et al., 1981 ). Deepwater swamps 
are often a reservoir for fish when flooding ceases, although the backwaters are less. than optimdl for 
aquatic life due to fluctuating water levels and occasional low dissolved oxygen levels.· Fishs such 
as the bowfin (Amia sp.), gar (Lepisosteus sp.), and certain top minnows {e.g . .Fundulus spp. and 
Gambusia afjinis) occur in these swamps due to their ability to partially utilize atmospheric oxygen 
and tolerate occasional anoxia. · 

Swamps adjacent to rivers and lakes; such as along the Ocklawaha River, are more likley than 
isolated swamps to have large and diverse fish populations, including many species that use them 
during only part of their lives (e.g., Wharton et al. 1981). Anadromous fish entering from the Gulf 
of Mexico or the Atlantic Ocean to seek spawning sites may be common in the larger rivers. At least 
two species of fish found in flooplain backwaters - the cypress minnow and cypress darter - are 
described as rare and endangered in Florida, although they occur in contiguous drainages farther 
west in the United States (Gilbert, 1978). 

Following restoration of the natural flow-regime, channel morphology, aquatic vegetation, and 
riparian/floodplain forests of the Ocklawaha floodplain swamp and forest, fish species in the restored 
segment of the river are expected to reflect the species composition of the present-day Ocklawaha 
River beyond the influence of the Rodman Dam. Relative abundance would shift from lacustrine 
and transition zone fish assemblages dominated by fewer species ( e.g. bluefin killifish, bluespotted . · 
sunfish, dollar sunfish, eastern mosquitofish, and sailfin. molly), to a more diverse assemblage 
characteristic of the existing river and riverine zone ( e.g. chain pickerel, redbreast sunfish, spotted 
sunfish, and blackbanded darter). 

Migratory species such as· American eel and striped bass would also be expected to increase in 
proportion after removal of the dam. Estuarine .fish species have access to the Ocklawaha River 
through-the St: Johns River, and some take advantage of saltwater wedges that move upstream 
through the St. Johns. River beyond the confluence of the Ocklawaha River. Although there is 
evidence that migratory fish occasionally pass through the Buckman Lock, the dam appears to pose 
a substantial barrier to the spread of a variety of migratory fishes that historically used the system. 
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The Ocklawaha River and its tributaries support about 100 species of fishes, some of therfl rare, and 
others, such as- bass and sunfish, of great recreational values (Ewel et al. 1992).There will be,a shift 
in fish species from lotic (lake) .:;pecies to species characteristic of flowing riverine systems 
following restoration. As stated above, the Rodman Dam and Buckman Lock appear to pose a 
barrier to a variety of migratory fishes that historically used the system. Forty-two species from 18 
families were found during the SJRWMD (1994) fish survey in the Ocklawaha River, compared with 
69 freshwater species from 22 families historically found in the St. Johns River basin. 

Following restoration, approximate_ly 7,200 acres of presently inundated floodplain will be exposed, 
and the Rodman Reservoir will be replaced by a meandering river channel. Changes in fish specie~ 
composition may be reflected in a 9omparison of present day species under reservoir (retention) and 
unimpounded river (restoration) conditions. A list of species identified in the reservoir ( 45) and in 
the unimpounded river (66) was compiled from several studies and is presented in Table 3. Species 
composition is higher (Figure 7) for the natural river when compared to the reservoir and these 
results clearly demonstrate that species composition will increase following restoration. Species 
composition within the natural river channel and in the lacustrine and riverine portions of the 
impounded river are also presented in Table 4. Here, the number of fish species in the impounded 
river (38) is slightly higher than that for the natural river channel (35), although a direct comparison 
is difficult to make due to different sampling techniques used in fish captures during different studies 
(Table 5). 

The few data available also indicate that allochthonous invertebrates supply important food resources 
to forested wetlands and forested riverine edges. For example, in a tributary stream of one river, 
84% of the fishes sampled in a sample of 670 individuals of 16 different species fed almost 
exclusively on terrestrial insects (Ward, 1989; after Lowe-McConnell, 1975), indicating the 
importance of floodplain invertebrates to fish populations. These data suggest that the increased 
density and abundance of invertebrates generated from the restoration will result in an enhanced food 
supply for the fishes of the Ocklawaha River. 

Although sport fishing is popular on the reservoir, data from over 100 U.S. reservoirs show that sport 
fish harvest decreases as a reservoir ages.(Kimmel and Groeger, 1986). Based on these studies, sport 
fisheries production in the reservoir is not expected.to continue at the present level. Under existing 
conditions, individual fish are larger (have greater biomass) in the reservoir when compared with the 
river downstream of the dam, while numbers and total biomass of fish are greater downstream of the . 
dam. 

Restoration conditions will result in an increase in "flood dependent," or those species dependent 
upon seasonal migrations between the riv~r channel and the floodplain. Some species spawn only 
on newly flooded ground (Ward, 1989; after Ward et al., 1984), and many use the -river channel as. 
a dry season refuge and a longitudinal migratory pathway. Under restoration conditio~, cover from 
terrestrial predators is provided by the recently inundated terrestrial vegetation and by developing 
aquatic plants. · 

18 



l 
Table 3. Native fish species reported as occurring in the Ocklawaha River and Rodman Reservoir. L 
Filled dots indicate presence. Source: ECT 1994. 

~ 

Zona: Lacustrine 

Gear: Blocknet 

Family Year: 1992 

Species Source: (1) 

Ler:,lsostaldae 

Leoisosteus osseus, lononose aar 

Leoisosteus olatvrhineus Florida aar 

AmlldH 

Amia ctlMII.. bowfin 

Anciulllldae 

Anal.Iii/a roffl"l!hJ American eel 

Cluootdae 

Dorosoma cer,editJnum. gizzard shad • 
Dorosoma r,etenense, threadfin shad • 

Cv0rlnld10 

Notemiaonus crysoleucas, golden shiner • . 
Notror,is macula:US, t.eilliciht shiner 

Oosor,oeodus emiliae, 0uonose minnow 

Catostomldae 

Erimvzon sucetta. lake chubsucker • 
lctalurldae 

Ameiurus catus, while catfish 

Ameiurus natalis vellow buUhead • 
Ameiurus nebulosus, brown bullhead • 
lctalurus punctatus, channel catfish 

Noturus nvrinus, tadMe madtom • 
Noturus JeotactJ/Tthus sr,eckfed madtom 

Esocldae 1 . 
Esox tunericanus, redfin pickerel • 
Esox niaer, chain 0ickerel • 

A0hredoderldae 

ADhredoderus SltVl!llUS, 0irate i>erch • 
Atherlnldae 

Labidesthes sicculus, brook silverside • 
CVorlnodontldaa 

Fundulus chrvsotus, golden fDDminnow • 
Fundulus seminolls, Seminole kDlifish • 
Jordanella lloridae, fla"™'h • .. 
Lucania goodei, bluefin killifish • 

Poodman Reservoir 

Lacustrine · Riverine 

Blocknet Bactrofishlna 

1993 1992-4 

(2) (2) 

• 
• • 

• • 

• 

• • 
• 

• • 

• 
• • 
• 

• 

• ·• 

• • 

• • 

• 
• 
• 
• 

Ockfawaha Riva, 

Bactrofishina 

1992-4 

(2) 

• 
• 

• 

• 

• 
• 

• 
• 
• 

• 

• 
• 
• 
• 
• 
• 
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Table 3. (Continued). 

[ -
Rodman Reservoir Oclclawaha River 

. Zane: Lecustrine Lacustrlne Riverine 

GNr: Blocknet Blocknet Bectrofishinn Bectrofishina 

Family Year: 1992 1993 1992-4 1992-4 

Spec:iN Source: (1) (2) (2) (2) 

PoecfllldH 

Gembusia holbrookl eestem mosatlitofish • • 
H•terandria fotrnosa, !eat knlifish • • 
~ma latfplnna, aai1fin mollv • • 

BelonldH 

Stronavfr.n mariN Atlantic needlefish • • • 
CentrarchldH 

Enneaeanthus aloriO!WS, bluesDOtted sunfish • • • 
Lepamis allitus, redbreast sunfish • • 
Leoomis aulosus W!ll'fflouth • • • • 
Leoomis maerochirus, blueoRI • • • • 
Leoomis maminatus, dollar sunfish • •• • 
L•r,omis miero/oohus, redear sunfish • • • • 
Lecom~ptnemtus,soottedsunfish • • • • 
Micropterus salmoldes, larclemouth bass • • • • 
PomOJds riaromaculatus. black crl!ID0ie • • • • 

Elauomatldae 

El,Jssoma everaladel, EverQlecles ovamv sunfish • 
Percldae 

Elhlt0$l0ma fuslforme, swamp dart&r • • 
P•rcina riarofascfata. blaclcbancled darter • • 

MunlndH 

Mua,7 cephalus, · s1riPed mullet • • • 
1 . 

Soleldae 

Trinectes maculatus, hogchoker • 
Sources: 
(1) Canfield et el. (1993). 
(2) Estes (1994, unpublished data). 



Table 4. Fish species composition in the lacustrine and riverine portions of the Rodman Dam and 
in the Ocklawaha River, based on blocknet and electrofishing data. Source: ECT 1994. 

• Rodman Reservoir 

Famlly Source: m (2) 13) 14) (5\ (6\ m (8) (9) (10) (1) 

Speclee Sampling Year(11): 10Be-lM 1002 108Nl '1087 1113~ 1D7D-33 1075 1073 1071•2 11171 108G-D4 

LeDlaoateldH .._ 
Leo/90steu• oueus, lonanose aar • • • • • • • • • 
Le1'/sosteu• ollllVmlncus, Aorld11 aar • • • • • • • I 8 

AmlldH 

Ami• calw bowlln • • • • • • • • • . 
ElopldH 

Eloo• eau,ua ladvflsh • 
AnaulllldH 

Annul//11 rostrata American eel • • • • • • . 
Clue>eldH 

Alosa uoldlsslma American shad 

Brevoottl11 10. menhaden • 
Oorosoma ce...,dlarvm alzzard •had • • • • • . . • • • • 
Dorosoma ,,.,.,,.,,_, threedlln •had • • • • • • • 

CyprlnldH 

f.lotemlaorva ctwtJ/eucas aoldan shiner • • • • • • • • • • • 
Notrools chalultaeus. lroncolor 1hlner 

Notrool• cummlnasae,.duskv 1hlner 

Notrool• ham.fl redeve chub .. 

Notrool• macultdua tallllaht 11hlner • • • • • • • • 
Notroola ...,,.'90nl coastal 1hlner • .. • • • 
o,,soooeodua emlllae, nuanose minnow • 
Pteronotro1'1• hvoselon1rt,us 1alllln shiner 

Pteronotrools welaka bluenose shiner 

CatostomldH 

Erfmyzon aucetta, lake chubsucker • • • • • • • • • • • 

~--~, ---·-7 r~ r~-~ r-~a-, ~-~ ~~~=, r-7 r•---4 r- --

I 
Ocklawah11 River end Watershed 

(11) (2) m (12) (13) (14) (15) 

1DD3 1002 1D75 1D55 tlM5 11143 111DD 

• • • • • • 
• • • • • 

.. 
• • • • • • 

• • • • • 

• 

• • • • • 
• • • • 

• • • • • • 
• • 
• • 
• • • 
• • • 
• • • • • • ' • • • 

,I • • • • 
• • • 

• • • • • • 

:---'"-7 ~ I~ r-• r-
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Table 4 (Continued). 

Rodman Reservoir Ocklawllha River and Watershed 
' 

Famlly • Source: 11\ (2\ (3\ (4\ '"' (6\· m (8\ (9) '10) m (11) (2) m (12) '13) (14) (15) 

Species Sampling Year(s): toe&-~ 1002 1007-8 1007 1085-e 10711-83 11175 11173 11171•2 1D71 toe&-04 1003 1002 10111 1055 1045 1043 1800 

lctalurldae 

.,e.,,,.tu,u, bt11nneus, anall bullhead " • • • • 
Amelurus catus. whHe catfish • • e • • .. • • • • • • • 
Amelu,u, natall1 Yellow b'ullhead • • • • • • • • • • • • • • 
Amelurus nebulo,us, brown bullhead • • • • • • • • • • • • .. • 
lctalu,u, PUnCtrrtus, channel catfish • • • • • • • • • • • • 
Notunt• IJl/rl111s tadoole madlom • • • • • • • • • • 
Noturu• len11Jcerthus. soeckled madtom • • • • • 

E90Cldae 

Esox amerfcenus, redlln olckerel • • • • • • • • 
Esox nlaer. chain olckerel • • • • • • • • • • • • • • • • • 

UmbrldH 

Umbra a11Dmaea, eastern mudmlnnow • 
AphredoderldH 

Aflhredoderua sawnus olrate oerch • • • • • • • • • • • • • 
AlherlnldH 

Labldesthea s/cculus, brook sRverslde • • • • • • •· • • • • • • • • 
Menldla bervllln11, Inland •nverslde • • • 

CVorlnodontldH 

Ctmrlnodon varfeaatus. lake Eu1U1 ouollsh • • • 
Fundulus chMIOfus, aolden lopmlnnow • • • • • • • • • 
Fundufue Rneolatus, lined topmlnnow • • • 
Fundufue n,brlftor. redface toomlnnow • • 
Fundulus .. mtnoll• Seminole kllllllsh • • • • • • • • • • • • • • 
Jordanell• florldae, llagllsh • • • • • • • • • 
Lemolucanla ommeta, ovomv klllltlah • • • 
lucan/11 tJOOdel, bluelln klllltlsh • • • • • • • • • • • • • • • 
lucan/11 DaMI, rainwater kllllflsh • • • 



Table 4 (Continued). 

Rodman Reservoir Ocklawllha River and Watershed 

' Famlly Source: m ,,, (3\ (4\ (5\ (6\ m (6\ (9\ C10l (1l (11\ (2l m (12\ '13\ (14\ (15\ 

Species Sampllng Year(s): 10M-IM ,m 1De7-8 1Da7 tDaS-8 tD7D-a3 1D75 11173 1D71•2 1D71 1Dll&-D4 1DD3 ,m 1D75 1D55 1D45 1D43 teDD 

PoeclllldH 

Oambusla holbrookl, eastern mosquholish ". • • • • • • • • • • • • • • 
Heterandrfa formosa, least kllllflsh • • • • • • • • • • • 
Poecllla latlolnna 1allftn mollv • • • • • • • • • • • 

BelonldH .. 
Stronavlura marina, Atlantic needlelish • • • • • • • • • • • • • 

PerclchthyldH 

Marone axatll/11 strl0ed bass • • • 
Centrarchldae 

Acanthen:hus f)OfflOt/s, mud sunfish / • • 
Centran:hus macrooferus, flier • • 
Enneacenthu• cheetodon. blackbanded eunffah • • 
Enneacanthu• a/orlo,us, blues0otted sunfish • • • • • • • • • • • • • 
Enneacanthu• obesus, banded eunfish • • 
Lennm/11 aurltus. redbreast eunffsh • • • • • • • • • • • • • • • • 
Lennm/11 nu/osus warmouth • • ,. • • • • .. • • • • • • • • 
Leoomls mecroch/rus, blUM1III • • • • • • • • • • • • • • • .. • • 
Lennmf• mera/natus, dollar aunllsh • • • • • • • • • • • • • 
Lennm/11 mlcroloohu•. redear sunfish • • • • • • • • • • • • • • • • • 
Lennmls ounctatus. s0otted aunllsh • • • • • • • • • • • • • • • • • 
M/cropte,us salmold••• largemouth basa • • • • • • .. • .. • • • • • • • • 
Pomo"1• nlaromecu/atus, black craoole • • • • • • • • • • • • • • • • I 

Elaaaomallda• 

E/assoma evera/edel Everalades nvnmv sunfish • • • • • • • • • • 
E/e!1$10ma zonatum, banded pygmy eunllsh • • 

----·-7 -~·····"7 1···, ,~ r~·~-- -=7 ~-7 :7 r-:r-- r-- ~ :7 r--7 r-- 1-- ~-
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Table 4 (Continued) . 

• 

Famlly Source: 

Bpecln Sampling Vear(s): 

PercldH 

Etheostom• edwlr/, brown dlll'1er 

Etheostom• fusllonne, swamp dar1er 

Etheo$10ma olmstedl southern tesseletod darter 

Peret,- darofa9Clllla, blackbanded darter 

MuallldH 

Muafl cei,halus, striped mullet 

Mualtcu,.ma. whit• mullet 

ParallchthyldH 

Parallchthw lethostfama, 1outhern flounder 

SoleldH 

TrlnectH maculirtus, hogchoker 

Sources: 
(1) Eatn (1994, unpubll1hed date), 
,(2) Cenlleld et el. (1993), 
(3) Eatn et al. (1989), 
(4) Owen (1988), 
(S) MclGnney et el, (1986), 
(8) Haller end Shireman (1984), • 
(7) Bast end Gufflory (1978). 
(8) Holcomb (1973), 
(9) Duchrow end Starling (1972). 
(10) Duchrow (1971). 

m 
108e-lM 

• 

• 

• 

(11) Museum Record• (Aorlda Museum of Natural H11tcry). 
(12) Mclane (1955). 
(13) Fowler (1945), 
(14) Hubba end Allen (1943). 
(1 S) Evermann and Kendell (1899). 

Rodman Reservoir 

(2) (3) (4) lS\ (6) en (8) 

11Xl2 11187,8 11187 11185-e 11170-83 11175 11173 

• • • • • • 

• . 

• • • • 

--~.I ~ ~ ·~ 

Ocklawaha River and Watershed ! 

(9) (10) m (11\ (2) m (12) (13) (14) (15\ 

11171-2 11171 1DM-04 111113 11Kl2 111711 11155 UMS UM3 181111 

• • • 
: 

• • • • • • 
• • ... 

• • • • • 
• • • • • • • 

• 

• • 

• • • • • • 



Table 5. Li~ting of mammals, reptiles, and amphibians that potentially occur within the Rodman 
Reservoir and the Ocklawaha River floodplain. Source: Ewel et al. 1992. 

Mammals, amphibians, and reptiles that potentially occur within Rodman Reservoir and the Ocklawaha River and floodplain. 
. "" 

Common Names SclenUflc Names FS HH R 
.. 

Mammal, 

Whit~tailed deer Odoa,ilt11s virginianus X X . 
Wild hog Susscrofa X 

Black bear Ursus 11mtricanus X 

. 
Florida panther Ft/is ama,lur coryi X X 

Gray fox Urocyan dntrtoargmteus X 

Long-tailed weasel Muslt:l11frmala X X 

Raccoon Procyon lotur X X X 

River otter Lustra a,ntu:lmsis X X 

Eastern plplstreUe Pipistrellus subjlavus X 

Bvenlngbat Nyctiaius hummlis X X 

Hoary bat l.Ariurus dntreUS X 

Red bat l.Asiuirus bomllis X X· 

Seminole bat l.Asiurus saninolus X X 

Southeastern myotis Myotis austroriparius X X 

Nine-banded annadillo Dasypus ncrotrndnc:tus X 

Least shrew Cryptotis parva X 

~ r--7 ~---'-1 r~-~ ,-- ~ -·---i ~ ~ r-- r-·-

RS&cR FWM&cP DC 

.. 
X 

X 

X X X 

X X 

X 

X 

X 

X 

X 

X X 

X 

X· 
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Table 5 (Continued). 

Mammals, amphibians, and repfiles that polenUally occur within Rodman Reservoir and the Ocklawaha River and floodplain. 

' 
Common Names ScienUfic Names FS HH R RS&:R FWM&:P DC 

Short-tailed shrew Blarina c.arolimsis X X 

Southeastern shrew Sora longirostris '- X 

Eastern cottontail rabbit Sylvilagus jloridanus X 

Marsh rabbit Sylvilagus palustris X X 

Virginia opossum Didtlphis virginiana X X X X X X 
. 

Cotton mouse Peromyscus gosssypinus X X X X 

Golden mouse Ochrotomys nuttalli X 

Oldfield mouse Perornysa,s polio11otus X 
' . 

Eastern woodrat Neotoma jlorida1UJ X X X 

Hispid C0tton rat Sigmodon hispidus X X X X 

Marsh rice rat Oryzomys palustris X X 

Round-tailed muskrat Neoftber allmi X 

· Gray squinel . Sciurus a,rolirtfflSis X X 

Southern flying squirrel Clauannys volans X 

Rq,tilu 

American alligator Alligator mississippimsis X X X X X 

Broad-headed slclnk Eumecn Iaticq,, X X 

Eaitem glass llzanl Ophisaurus ventralil X 

Eastern fence lizard Saloporus undulatus undulatus x. 

Five-lined skink X. X 

Greenanole A11olis caroli11msis X X 

Ground alcink Sdna//is latualt X X 



Table 5 (Continued). 

Mammals, amphibians, and reptiles that potentially occur within Rodman Reservoir and the Ocklawaha River and floodplain. 

Common NIJl'es Scientific Names FS HH R RS&:R FWM&:P DC 

South Eastern five-lined sklnk X 

Brown water snake Natrix taxispilota X * * X * 
Cornsnake Elaplit guttata •- X 

Dusky plgmy rattlesnake Sistnm,s miliarius barbouri X 

Eastem rainbow snake Farancia erytroxramma X 
nytrogramma .. 

Eastern mud snake Farancia abacun1 abacura X X . X X X 
'-

Eastern coral snake Micrurus fulvius fulvius X 

. Eastern garter snake Thamnophis sirlalis sirlalis X X X X 

Eastern kin~ snake l.Amproptltis gelutus .,gelutau X 

Eastern coachwhlp Masticophis flagellum flagellum X 

Eastern diamondback rattlesnake Crotalus adamanteus X X 

Eastern indigo snake Drymarclum amiis couptri * X X 

Florida king snake l.Arnproptltis gdulus jloridana * * * X 

Florida red-bellied snake Stortria ocdpitomaculatum * ·X X 
obscura 

Florida scarlet snake Cmrophonl coccinta cocdnta * X 

Florida green water snake Natrix cydopion Jloridana * X * X 

Florida brown snake Stortria dduzyi vida * X X 

Florida black swamp snake Seminatrix pygaea pygaea * X X X . 
Florida waler snake Nerodiafasciata pidivmtris X X X * X 

Florida cottonmouth Agkistrodon pisdvonu conanti X X X X X * 

----, r·--~~1 r •-•·7 r··-- .. ~ -·-"•-7 -··••c•1 :7 r ----! ~ --! ~ ~ r-7 r- r-
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Table S (Continued). 

Mammals, amphibians, and reptiles that potentially occur within Rodman Reservoir and the Ocklawaha River ~nd floodplain. 

' 
ff HH 

~ 

Common Names Scientific Names FS 1' R RS&:R FWM&:P DC 

Peninsula ribbon snake Thamnopliis saurilus sac:kmi X X X X X X 

Rough green snake Opllffiirys aestivus ""' X X X 

·Southern ringneck snake Diadopliis pundatus pundatus X X .. 

Southern black racer Calubtr constrictor priapus X X X 

Striped crayfish snake ~ginaallmi X . 
Yellow rat snake £laphe obsoleta quadrivittata X ,. X 

Florida box turtle Ttrrapmt carolina bauri X X 

Florida red-bellied turtle Chrysmrys nelsoni X X X . 
Florida snapping turtle Claelydra osaola X X x· 

Florida softshell turtle Apaloneferax X X X X 

Florida chicken turtle Ddrochtlys reticularia chrysea x· 

Florida mud turtle l(jnoslernon subrubn,m * * X 
stdndaclinm 

Loggerhead musk turtle Slernothanu minor minor * X 

Penlnsula c:ooter Pseudanys jloridana peninsularis X X X X X 

Stinkpot (common muskturtle) Stmrotharus odoratus X X X X X 

Striped mud turtle l(jnosternon bauri X X X X X X 

Suwannee c:ooter Pseudan.vs concinna X X X 
suwanniensis 

AmphibltuU 

Two-toed amphiuma Amphiuma means X X X X X 

Bronze frog Rana clamilans clamitans X X X 
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A Comparison of Wildlife Species' Numbers under Restoration and 
Retention Alternatives 

""' I 
I 
I ·-------- ··f . ----t·------1 

----------- l. ······----~I--~ 
I . I 

I -- ··------+-- --- -------- --
' I , • I 

"' 

Restoration alternative 

Fishes 
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Migratory fish 

Figure 7. Numbers of fish and wildlife species expected under retention and restoration alternatives 
proposed for the lower Ocklawaha River. Data for mammals, reptiles and amphibians are from Ewel 
et al. 1992. Data for fish are from Jordan et al. 1994 and ECT 1994. Bird data are from Bryan and 

~arr 1994 (*note; species richness is prese_nted for. birds; sf!e text for explanation). 
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Several studies point to the importance of floodplain forest vegetation to fish populations. A strong 
positive correlation has been found between fish numbers, biomass, and species richness and the area 
of woody debris present in a given.,reach in one study (Ward; 1989; after Lowe-McConell, 1975) and 
nearly 80% of the drifting invertebrate biomass in th~ Satilla River, Georgia, was found to. be 
associated with woody surfaces. These invertebrates were heavily used as food by most of the larger 
members of the fish community (Ward, 1989; after Benke et al., 1985). In contrast, smaller fishes 
(e.g. cyprinids, percids) rely more on the soft-bottom benthos for food. Fruits and seeds were the 
most important food resources for the fish community studied by Goulding (1980) and tree leaves 
were also utilized as a food source. 

In summary, retention of the reservoir will result in the continued support of greater fish abundance 
· and biomass per unit area, but fish species diversity will be less than under the restoration 
alternative. The higher fish biomass per unit area supported by the reservoir will, however, 
gradually decline as the reservoir continues to age (Kimmel and Groeger, 1986), eventually reaching 
a point where fish abundance· and biomass becomes less than the natural river below the dam. 
Although the fish population structure of the reservoir is not self-sustaining,· reservoir;. decline 
syndrome can be offset to some extent by active fisheries management. In contrast, the proposed 
restoration is expected to result in lower fish abundance and biomass per unit area, but higher species 
diversity. Increases in invertebrate populations and seed availability, commensurate with maturing 
floodplain forest vegetation, are expected to enhance the food sources of many fish species, further 
supporting greater fish species diversity and a self-sustained population structure. In addition, the 
restored hydr(?logic connection with the St. Johns River and the Ocklawaha River drainage will 
result in the re-establishment of the range of several threatened and endangered fish species as well 
as numerous migratory species. · 

2.3 Reptiles and Amphibians 

Reptiles and amphibians are prevalent in stillwater cypress swamps because of their ability to adapt 
to fluctuating water levels. Nine or ten different species of frogs are common in many -southeastern 
cypress-gum swamps (Clark, 1979). In riverine swamps, such as the Ocklawaha, where flood events 
are of shorter duration, amphibians and reptiles are not as common, there are many species of reptiles 
and amphibians, and arboreal species typically outnumber ground-dwelling species (Florida Game 
and Freshwater Fish Commission, 1976). Nevertheless, a variety of these herpetofauna, such as 
alligators (Alligator mississippiensis), amphiumas (Amphiuma means), and the less common glassy 
crayfish snake (Regina rigida) and striped crayfish-snake (R. Alle.nz), may be found (Wharton et al., 
1981). In general, tree-climbing snakes and burrowing sirens (Sirens spp.) and amphiumas occur 
in the zones closer to the river, whereas salamanders may be closer to the uplands. 

A variety of amphibians and reptiles are found in the present day Ocklawaha River floodplain forest 
and are expected to flourish under restored conditions. Some species inhabit the main body of the 
forest while others are more common along the river banks (Ewel, 1992). Species that use the river 
proper - including three species of salamanders, at least four species ofturtles,·and the alligator
depend on th.e floodplain forest for egg laying and incubation. 
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Table 6. Average species richness, number of species per habitat type, and combined totals and 
sampling efficiency for oird species in the Rodman Reservoir and associated habitats (MM, FF, DO, 
DA, SC, FR, RR, OW, BR, OE, SM, HH, and SS) and in the natural Ocklawaha River and 
floodplain forest (OR and OF). Source: Bryan and Warr 1994. 

- .. -.. ···-·- - ---- .. 
,. 

Average Species Richness• No. Species per Habitat 

Winter Spring/Summer Winter Spring/Summer 

Habitat Mean SD Mean SD plots total eff. (%) plots total eff. (%) ... 
MM 6.0 · 2.1 6.8 2.4 17 26 65.4 20· 22 90.9 
FF 8.3 2.4 6.5 2.2 17 · 21 81.0 14 19 73.7 · 
DO 7.7 2.3 8.7 1.5 18 20 90.0 15 15 100.0 
DA. 15.2 1.9 11.3 1.5 26 27 96.3 23 25 92.0 
SC 13.2 3.5 9.7 3.8 33 36 91.7 31 35 85.4 
FR 7.3 5.2 6.5 2.7 22 24 87.5 19 21 90.5 
RR 8.7 2.6 9.6 3.J 28 34 82.4 30 35 85.7 
ow 3.7 1.9 4.5 1.7 12 16 '81.3 17 23 73.9 
BR 13.2 1.2 12.0 2.3 30 33 90.9 29 31 93.5 
OE 11.7 4.3 12.0 3.2 40 44 90.9 41 46 89.1 
SM 5.3 1.6 4.5 2.0 11 15 73.3 11 11 85.0 
FO 7.0 3.0 5.3 1.5 20 25 80.0 13 16 81.3 
RO 6.0 3.7 7.5 1.9 21 29 72.4 17 21 81.0 
HH .NA NA 6.8 2.9 NA NA NA 18 22 81.8 
ss NA NA 9.4 4.9 NA·. NA NA 27 28 96.4 
All Habitats 8.7 3.5 8.1 2.5 74 92 83.3 76 90 86.7 

1 
defined as average no. of individuals per plot/plot area, aver.aged over all plots in a habitat type 

NA - not sampled OW - Open Water 
MM- Mixed Marsh BR- Berms 
FF - Free Floating Marsh . OE - Edges in R~ Reservoir 
DO - Dead Trees with Open Water SM - Shallow Marsh • 
DA - Dead Trees with Aquatic Vegetation FO - Floodplain Swamp in Natural Ocklawaha River 
SC - Stressed Cypress. RO - Edges in Natural Ocklawaha River 
FR - Floodplain Swamp in Rodman Reservoir lil-1 - Hydric Hammock 
RR - River Edges in Rod.man Reservoir SS - Shrub Swamp 

I 

Combined 

plots total eff. (%) 

29 .33 87.9. 
· 23 28 82.1 
20 25 .. 80;0 
32 33 97.0 
41 45 91.1 
31 31 100.0 
45 51 88.2 
21 23 91.3 
40 42 95.2 
57 63 90.5 
17 20 85.0 
27 32 84.4 
32 , 39 82.1 

NA NA NA 
NA NA NA 

97 120 80.8 

~ -=====-I ~ ,...,,..,..-... r--- ,----- --, :--------, r---1 r---7 r---, r----



richness between natural floodplain forest and reservoir-associated conditions, as interpreted from 
the available _data. Species richness was defined by Bryan et al. (1994) as the number of different 
species per sample plot per unit area, in contrast with species numbers, which is the total number of 

~ 

different species observed in a habitat regardless of the size of the habitat or sample size. 

Combined total species richness values for all habitats except natural· riverine floodplain and natural . 
riverine edge were averaged to provide an estimate of species richness for conditions comparable 
to full retention. Similarly, total species richness values for the two natural riverine habitat types, 
forested and riverine edge, were averaged to estimate species richness under restoration conditions. 
These values can be compared in Figure 7 (note that the bird species numbers are actually species 
richness values in the graph). From this analysis, it can be seen that bird species richness is expected 
to increase following restoration. 

A direct comparison of species associated with the natural river floodplain species and those 
associated with the reservoir was not made because the reservoir habitats were sampled more 
extensively and the greater species numbers found may be a result of the greater area sampled 
(MacArthur and MacArthur, 1961; after Krebs, 1972) .. That is, 154 plots (47.5 ha) of reservoir
associated habitat were sampled and nearly 120 different species were identified, while only about 
70 species were found in 28 plots (9.8 ha) of natural riverine habitat that were sampled (Table 7). 
A complete listing of species and densities by habitat type i.s provided in Table 8. In addition, wh.Ue 
bird populations were sampled across·communities in terms of lateral variation (i.e., open water, 
marsh, and forest) the vertical habitat variation characteristic of forests was not included (i.e., forest 
floor, subcanopy, and canopy). As a result of differences in area and habitat sampled, the forested 
floodplain was likely under-represented.in samples when compared with the reservoir habitats .. 

With regard to waterfowl, the impounded reservoir affects the distribution of migratory waterfowl 
in the region, but it does not increase their total numbers (Kaufman, 1992). Elimination of the the 
reservoir would reduce the numbers of birds attracted to more open water, such as coots, gulls, and 
migratory ducks, however, all these species are abundant and widespread. The ducks are perhaps 

· of greatest interest, but the reservoir is not important to their overall survival even within Florida 
(Kaufman, 1992). Kaufman (1992) also notes that many migratory waterfowl that formerly wintered 
in Florida are now "shortstopped" by lakes and impoundments in states just north of Florida, causing 
Florida's winter duck habitat to be less than fully occupied. For those that still winter in Florida, the 
reservoir provides an attractive wintering site in the northern part of the state, increasiE.g local 
populations by shortstopping birds that would otherwise winter farther south in Florida. 

Ten:estrial birds ranging in size from warblers, wrens, and vireos to woodpeckers, turkeys, owls, and 
hawks are expected to return following ~e proposed restoration as the restored floodplain forest 
matures, and this area would again host large numbers of arboreal winter migrants (Kaufman, 1992). 
The Rodman Reservoir provides good feeding habitat.for raptors, ·especially in winter. The most 
conspicuous large raptor nesting on the reservoir is the osprey, which typically nests in dead trees 
and feeds almost exclusively on fish. The number of nests in the reservoir varies widely from year 
to year beca~e of frequent spring storms that destroy nest platforms (Kaufman, 1992). A survey 
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Table 7. Number and area (ha) of plots sampled in the Rodman Reservoir bird study. Source: Bryan 
and Warr 1994. · ' 

~ 

Number of Total Area per 

Habitat Type Plots Mean Area :eer Plot Total Area of Plots Habitat Type 

·wl 52 

Mlvi 5 8 

FF 6 8 

DO 6 6 

DA 6 6 

SC 6 6 

FR -6 8 

RR 6 8 

ow 6 8 

BR 6 6 

OE 6 8 

SM 6 8 

FO 6 8 

RO 6 8 

HH NA 4 

ss NA 5 

TOTAL 77 105· 
1 Winter 2Spring/Summer 

MM -Mixed Marsh 

FF - Free Floating Marsh 

DO- Dead Trees with Open Water 

DA - Dead Trees with Aquatic Veg. 

SC - Stressed.'Cypress 

-

FR- Floodplain Swamp in Rodman Res. 

RR - River Edges in Rodman Reservoir 

OW - Open Water 

w 

0.34 

0.35 

0.27 

0.22 

0.26 

0.28 

0.40 

0.77 

0.30 

0.43 

0.23 

0.28 

0.40 

NA 

NA 

0.35 

s w s 
0.29 1.69 ·2.32 

0.35 2.08 2.76 

0.27 1.65 1.65 

0.22 1.34 , 1.34 

0.26 1.53 1.53 

0.28 1.70 2.26 

0.40 2.64 3.20 

0.77 4.61 6.19 

0.30 1.80 1.80 

0.45 2.60 3.60 

0.22 1.37 1.73 

0.28 1.70 2.26 

0.40 2.64 3.20 

0.28 .NA 1.13 

0.31 ·NA 1.55 

0.34 27.34 30.02 

BR-Berms 

OE- Edges in Rodman Reservoir 

SM- Shallow Marsh 

240.00 

440.88 

92.52 

159.31 

220.89 

558.56 

31.79 

1560.35 

11.59 

112.76 

283.06 

NA 

NA 

385.91 

178.21 

4275.83 

FO - Floodplain Swamp in Natural Ocklawaha River 

RO - Edges in.Natural Ocklawaha River 

HH- Hydric Hammock 

SS- Shrub Swamp 
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Table 8. Average relative abundance (birds/ha) in each habitat in Rodman Reservoir and the lower 
Ocklawaha River. Source: Bryan and Warr 1994. 

SPECIES SEASON HABITAT TYPES 
MM FF DO DA SC FR RR OW 

Pied-billed Grebe w 1.23 0.73 8.79 1.29 + 3.73 

• s 0.80 + + + 0.44 

Great Cormorant w + 
Double-crested Cormorant w + 3.98 1.06 0.45 

s 1.78 3.64 0.25 

Anhlnga w 0.19 1.01 5.53 2.87 2.44 0.21 0.25 

s 0.54 0.33 2.59 1.91" 3.22 0.06 0.28 

Amertcan Blttem w + + 
Least Blttem s 0.38 0.93 0.52 

Great Blue Heron w + 0.38 2.09 + . 
s 0.19 0.46 0.89 + 0.13 

Great Egret w + 0.71 0.37 0.48 1.19 · + 
.. s + 0.24 1.33 0.44 

Snowy Egret w 1~n + 4.06 

s 0.35 0.60 

Little Blue Heron w 0.56 1.21 2.45 0.22 

s o.n 0.21 0.16 0.17 0.19 

Tricolored Heron w . 0.45 0.56 3.67 0.32 
s 0.06 0.64 1.13 0.64 + 

Cattle Earet s 
· Green-backed Heron w 0.97 

s 0.31 0.34 1.14 

Black-crowned Night Heron w 0.62 1.23 . 

s 0.22 0.47 + 
Yellow-crowned Nlaht Heron s + 0.31 

White Ibis w + 0.71 + 6.49 3.33 0.63 

s 0.47 0.44 0.94 

Glossy Ibis w + 0.73 2.45 

s + 
Wood Stork w + 
Wood Duck w 0.31 0.24 

s 1.74 0.42 1.41 0.69 0.25 0.13 0.09 

BR 

0.97 

0.67 

0.28 

0.28 

0.14 
0.33 

0.14 
0.70 

1.56 

0.89 
-~ 

+ 
1.33 

4.03 

0.22 

~ ~ ~ ~ 

OE SM FO RO HH ss 
0.21 

+ I 

. 

0.42 

0.13 + + 

0.19 2.37 .. + 
0.28 0.21 

0.33 0.19 

0.21 + 
0.27 

0.52 

0.13 

0.31 + 
0.10 

0.10 
0.23 + 

0.21 + 0.44 

+ 
0.83 .• 

' 
., 

0.21 
0.75 0.19 



~able 8 (Continued). 

SPECIES SEASON HABITAT TYPES 
MM FF · DO DA SC FR RR ow BR OE SM FO RO HH ss 

Blue-winged Teal w + 0.52 

s + 
Northam Shoveler ' w + ! 
American Wldaeon w + . 
Rina-necked Duck w 4.90 0.43 0.31 

Hooded Meroanser w + 
Black Vulture w 0.15 + 

s 0.75 + 
Turkey Vullure w 0.62 + + 

s 1.50 .. 0.14 

Osprey w + + 2.18 2.07 0.33 + 0.14 0.17 + . 
s + 2.29 2.36 1.07 0.12 0.11 0.13 

Am. Swallow-tailed Kite s + 0.18 + 
Bald Eagle w 0.20 + 0.21 

s + + 
Northern Harrier 

. 
w + 

Sharp-shinned Hawk w + 
s + 

Merlin w + 
Red-shouldered Hawk w + + 0.45 0.36 0.36 0.31 0.56 + 0.44 0.21 

s· 0.40 + + 0.22 + + 
Red~talled Hawk · w + + + 

s + 
:American Kestrel w + 

..... 

Wild Turkey w + 0.29 
s + 

Sora w + 
Purple Galllnula w + + 

s 0.57 1.19 0.42 0.65 · 
Common Moorhen w 26.00 17.90 2.45 18.56 0.49 0.35 3.89 15.83 14.11 

s· 9.92 14.61 0.29 8.07 1.40 0.59 3.78 4.88 6.21 0.25 
Amert.can Coot w 90.84 29.85 152.82 0.63 + 

.. s 1.64 0.20 0.08 

Uinpkln w 0.55 0.83 0.31 · 0.42 0.21 : 

-"'--•1 -~ ··, r~-- r -~7 -··--7 1~ r~ ~1 --- --- ~ ~ r---i r- i----
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Table 8 (Continued): 

SPECIES SEASON 

s 
Sandhlll Crane w 

~ 

s 
KIiideer w 
SDotted SandDIDer s 
Common Snipe w 
Lauahlna Gull s 
BonaDarte's Gull w 
Rlna-bllled Gull w 
RovalTem w 
Forster's Tem w 
LeastTem s 
BlackTem s 
Mourning Dove w 

s 
Yellow-bllled Cuckoo s 

. Eastem Screech-owl w 
Great Homed Owl w 
Barred Owl ·W 

s 
Common Nlahthawk· s 
Chuck-wllrs-wldow s 
Chlmnev Swlrt s 
Rubv-throated Hummlnablrd s 
Belted Kingfisher w 

s 
Red-headed Wo~pecker w 

s 
Red-bellled Woodpecker w 

s 
Yellow-bellied Saosucker w 
Downy Woodpecker w 

s 
Northam Flicker w 

r---- :-:---::-7 ~ 

MM FF DO 

+ 
+ 
+ 

0.45 + 
+ 

0.42 

+ 

. 

+ 

+ 

+ 0.36 
. 

0.41 

DA 

+ 

0.45 

0.43 

+ . 
0.34 

___, 
' J 

SC 

0.98 

+ 

+ 

0.36 

0.52 

0.50 

0.77 

+ 

+ 
0.91 

r-:i ,----..., ' ,, r---7 r-::-7 r::-:-7 r---, -,--, 

HABITAT TYPES 
FR RR OW BR OE SM FO RO· HH ss 

0.13 1.00 0.31 + 

! 

+ 
+ 0.09 + 

.+ 
+ 

0.34 .. 
. + 

+ 
0.14 

0.13 0.08 

+ + + + 0.19 

+ 
+ 

+ 0.21 

+ + + + 
+ 

+ 

"' 0.38 
0.13 + + 

.0.21 0.22 + + 
+ + 

• 
" 

1.63 0.52 0.42 + 2.06 0.63 
1.06 0.75 0.22 ' 0.88 0.50 1.24 + 
0.54 0.21 1.03 + 
0.54 0.10 0.44 0.31 · 

0.44 0.19 + + 0.35 0.35 + 
+ + ·• 



Table 8 (Continued). 

SPECIES SEASON HABITAT TYPES 
MM FF DO DA SC FR RR ow BR OE SM FO RO HH ss 

Rufous-slded Towhee w 0.21 

' s + 
Chloolna Scarrow w + 
Sona Sparrow w + 
Swamp Sparrow w 0.37 + 0.42 0.66 0.36 

s 0.30 

Red-winged Blackblrd w 1,39 0.83 1.50 2.45 23.72 1.09 · 1.39 0,80 2.76 + 
s 2.99 4.52 4.58 7.68 1.15 3.00 2.35 5.69 1.26 

Boal-talled Grackle w + 4.30 4.05 10.59 2.07 + 0.97 3.23 1.08 
' 

.. 
s 2.82 6.60 2.92 9.21 6.76 0.28 4.11 2.67 9.67 0.78 

Common Grackle w 1.15 49.64 1.45 
. 

2.92 0.88 0.21 

s 1.38 1.39 2.87 0.27 0.31 0.45 0.13 0.14 
Orchard Oriole s + 
American Goldfinch w 0.29 + . . 
+ • one Individual present MM· Mixed Marsh 

, 
BR-Berms 

W•Wlnter FF• Free ~oaUng Marsh OE • Edges In Rodman Reservoir 
S • Spring/Summer DO• Dead Trees with Open Weter SM • Shallow Marsh 

DA• Dead Trees with Aquatic VegetaUon FO • Floodplain Swamp In Natural Ocklawaha River 
SC • Stressed Cypress AO • Edges In Natural Ocklawaha River 
FR • Floodplain Swamp In Rodman Reservoir HH • Hydrlc Hammock 
RR • River Edges In Rodman Reservoir SS • Shrub Swamp 
OW• Ooon Water 

-.. 
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following a major storm in 1983, for example, revealed that most of the nests had been destroyed. 
If the reservoir is drained, the ospreys nesting there will be displaced, but ospreys are abtlFldant in 
Florida and will nest almost anyv.:here near water, even in urban areas. 

~ . 

The reservoir likewise provides good feeding habitat for the bald eagle, however, provide critical 
habitat for this species in that the habitat is not important to the local or regional populations of 
eagles (U.S. Fish and Wildlife Service - Biological Opinion on the Ocklawaha River Restoration). 
In addition, there have never been more than two eagle nests on the reservoir since it was created. 
These numbers contrast shmply with the more than 40 nests along the banks of the St. Johns River 
just a few miles south and east of the reservoir. Given the large size of the reservoir, a greater 
number of nesting eagle pairs would be expected if this habitat were optimal for the species. / 
Kaufman (1992) reports that there are currently 30 nests at Newnans Lake, Lake Lochloosa, and / 
Orange Lake, each of which is smaller than the Rodman Reservoir. Rodman Reserver has never 
attracted nesting eagles and attracts only moderate numbers of feeding eagles. Nesting.eagles which 
may be displaced from the reservoir will be accommodated by better nesting areas in the region. 
Based on this distribution, it has been concluded by the U.S. Fish and Wildlife Service. that the 
restoration of the Ocklawaha River and elimination of the Rodman Reservoir would have a 
negligible adverse effect on the regional eagle population. 

In summary, under continued retention of the Rodman Reservoir, all terrestrial-dependent bird 
species will decline or remain absent. Wintering duck populations will remain, although wood ducks 
are expected to decline. Limpkins will continue_ to lose riverine and swamp habitat, although 
foraging habitat for herons and ibis will remain. Under the restoration alternative, however, habitat 
for terrestrial bird species will continuously expand as the forest matures, and habitat for tree-nesting 
waterfowl such as wood ducks will increase. Limpkins are not .expected to experience a loss in 
habitat as a result of restoration, and regional eagle populations are not expected to be affected. . . 

2.5 Mammals 

Several mammals are· most commonly found in swamps, such as the southeastern shrew (Sorex 
longirostris) and the cotton mouse (Peromyscus gossypinus). Some small mammals, such as golden 
mice (Ochrotomys nutallz), nest in trees to escape f).oodwaters. River otters (Lutra canadensis) and. · 
mink (Mustela vison) feed heavily on crayfish in riverine swamps-(Wharton et al., 1981). The 
beaver (Castor canadensis), which was trapped out of Florida by the middle of the twentieth century, 
. has returned to north Florida where it is most common in floodplains of small streams (Evers, 1976; 
after Ewel, 1990). 

Many mammals are common in swamps but are not necessarily confined to them. Raccoons 
(Procyon lotor), for instance, are common in bay swamps in central Florida (Florida Game and . 
Freshwater Fish Commission, 1976). They eat crayfish in riverine swamps and range widely in the 
uplands as well. • Large, uncommon mammals, such as the black bear (Ursus americanus) and the 
Florida panther (Felis concolor), ·are now concentrated in swamps because of widespread destruction 
of upland h~J:>itat. Bears in north Florida feed heavily on berries in the summer, including many 
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contiguous 45-mile corridor from its connection with St. Johns River floodplain forest arthe mouth 
of the Ocklawaha River upstream to Silver River and beyond. The corridor would restore a 
continous source of abundant foo~ and shelter and a safe route of travel for many terrestrial and 
aquatic animals. 

Table 9. Matrix of impacts to fish and wildlife species under retention and restoration 
alternatives proposed for the lower Ocklawaha River* (Source: Ewel et al., 1992). 

Fishes 

Reptiles and 
Amphibians 

Birds 

Mammals 

Wildlife 
Corridor 
Effect 

1. High biomass; 
2. Moderate species diversity; 
3. Few rare/endangered species; 
4. Loss of migratory species. 

1. Better for small number of lake-
. adapted species; 
2. Terrestrial species lost; 
3. Aquatic species populations 
maintained. 

1. Eagles: neutral; 
2. Herons and ibis: moderate; 
3. Limpkins: decreasing; 
4. Winterling ducks: mod. to high; 
5. Wood ducks: declining; 
6. All terrestrial species lost. 

1. Manatee: negative impact; 
2. Otter: marginal habitat; 
3. All terrestrial species lost. 

1. Interrupted and fragmented. 

• Includes continued reservoir management for bass fishing. 

1. Low biomass; 
2. High species diversity; 
3. More rare/endangered species; 
4. Restoration of migratory speci~s. 

1. Better for greater number of river and 
swamp adapted species; 
2. Terrestrial species restored; 
3. No loss of aquatic species. 

1. Eagles: neutral; 
2. Herons and ibis: lower; 
3. Limpkins: moderate, stable; 
4. Winterling ducks: low; 
5. Wood ducks: increasing; 
6. Terrestrial species. 

1. Manatee: positive impact; 
2. Otter: high quality habitat;· 
3. Restoration of terrestrial fauna 
including a moderate number of rare and 
endangered species; 
4. Continuation of range oflarge 
mammals. 

1. Restored and continguous. 

Note: None of the options will have a critical impact on the regional populations offish and wildlife species. Eagles, 
ducks and wading birds are. increasing rapidly ~ the nearby restored upstream wetlands. 
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