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4424 NW l 3'h Street, Suite C-8 
Gainesville, FL 32609-1885 
Web: http://www.fladefenders.org 

June 27, 2001 

George Hemingway, Special Projects Liaison 
National Forests in Florida 
325 John Knox Road, suite F-100 
Tallahassee, FL 32303 

Phone: 352/378-8465 
Fax: 352/377-0869 

Email: FDE@bellsouth.net 

RE: Comments on Draft Environmental Impact Statement for the Ocklawaha 
River Restoration Project 

Dear Mr. Hemingway: 

Florida Defenders of the Environment (FDE) respectfully submits the enclosed 
comments on the above referenced Environmental Impact Statement (EIS). We strongly! 
support the state of Florida's management intention to breach the Kirkpatrick Dam in 
conjunction with partial restoration of the Ocklawaha River. In this context, we 
encourage the Forest Service to permit the state to continue to occupy national forest 
lands but make the permit contingent upon demonstration of significant progress with 
this restoration project. 

FDE commented on a previous draft of this EIS in 1998 when it was circulated 
as part of the state's Environmental Resource Permit Application for Ocklawaha River 
Restoration. Anumber of our comments ~ere incorporated in the present draft but some 
were not. Important comments that were not incorporated are again included here. 

Most of the following comments reflect deficiencies in the document which, if 
included, would more fully represent the benefits of restoration. Specifically, we take 
issue with the summary of socio-economic impacts, and have enclosed two papers 
previously developed on this issue. Also, this ecological restoration will have great 
benefits to listed plant and animal species, a point which deserves more emphasis in the 
EIS. 

FDE was disappointed to see that there has not been greater participation by 
experienced restoration ecologists in the preparation of the project's restoration plan. 
Out of the almost 50 contributors listed in the EIS we were unable to find anyone with 
significant experience in planning and working on restoration projects. Related to this, 
we find the revegetation p Ian's ( Appendix B) emphasis on nuisance species management 
counterproductive and suggest establishing more natural function-oriented goals as well 
as hiring a senior restoration ecologist to better respond to field conditions. 

Florida Defenders of the Environment, Inc. is a member of the Environmental Fund for Florida 



FDE believes the three-year restoration project has the potential to be condensed to two years. 
Phase I and II activities could be consolidated and executed within one year without increasing the 
risk of water quality violations due to sediment transport downstream of the project area. It would 
also eliminate some redundant activities, reduce project costs, and reduce the inconvenience to 
people wanting to use the river during construction. 

FDE has spoken with several experts on water quality issues and come to the conclusion that 
Appendix H. "Technical Evaluation of Nutrient Conditions ... " could be improved. Ultimately, the 
state must provide reasonable assurance that water quality standards will be met in order to have this 
restoration project permitted. We believe this assurance can be provided with improved water 
quality monitoring data, a more detailed simulation model and, if need be, a plan for nutrient 
mitigation. 

Please do not hesitate to contact our office should you have any questions regarding our 
comments. If you wish, we would also welcome the opportunity to meet with you and your staff to 
more fully discuss our comments. 

Sincerely, . _ j/ 
(,<,1- ) --;;,__,a_,cut".. ' /---.......... __ 
Kristina Jackson, 0 lawaha Project Coordinator 

Attachments 



Comments on the Draft Environmental Impact Statement for the 
Ocklawaha Restoration Project National Forests in Florida, 

Management Bulletin RS-MB 88, March 2001. 

Florida Defenders of the Environment 
June 27, 2001 

Additions to Purpose and Need (Section 2.0) 

The Environmental Impact Statement (EIS) should include a more comprehensive history 
of the effort to restore the Ocklawaha River. It should describe the enormous public effort that 
has driven the call for restoration, and present fully the history of scientific study and agency 
opinion that has consistently recommended that the river be restored. Florida Defenders of the 
Environment (FDE) suggests the following points be added to the Purpose and Need section of 
the EIS. 

Histori~al Perspective 
Since 1963, Florida citizens have been fighting to save the Ocklawaha River as part of 

our natural heritage. It is the effort to save this magnificent river that galvanized the struggle to 
stop the Cross Florida Barge Canal. Some say this effort was the beginning of a national 
blooming of environmental concern. 

In the EIS no mention is made of the 350 people who traveled to Tallahassee in 1966 to 
plea in vain that the Barge Canal be stopped and the Ocklawaha be saved, or of the 600 people 
who jammed public hearings in 1976, calling for restoration of the river, or of the plea to 
President Carter in 1977 by almost 200 Florida scientists and ecologists urging removal of the 
dam and restoration of the river. Also, no mention is made of the great citizen effort that !ed to 
the halting of the Barge Canal, the de-authorization of the Barge Canal, the return of the canal 
lands to Florida, and ultimately the formation of the Cross Florida Greenway. All this occurred 
because Floridians wanted the river protected and restored. 

The EIS should cite the long history of support for restoration by state and federal natural 
resource agencies. Importantly, after the first Ocklawaha River restoration study by the US Army 
Corps of Engineers in 1977, the relevant federal agencies - including the Corps of Engineers, the 
Department of the Interior, and the Environmental Protection Agency,joined by the Florida 
Governor and Cabinet - recommended that the Ocklawaha be restored. And then again, after 
reviewing and evaluating the most recent (1995) study, the Florida Department of Environmental 
Protection (FDEP) recommended restoration of the river system. The Florida Game and Fresh 
Water Fish Commission, the state's protector of wildlife, has twice called for restoration. 
Restoration is the will of the people and the official policy of the State of Florida. 

Regional Perspective 
Most, if not all, of the federal and state conservation lands surrounding the Rodman area 

are being managed to restore or protect natural systems, wildlife habitats, and native species of 
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flora and fauna. Retention of Rodman Reservoir is inconsistent with these conservation 
objectives, whereas restoration of the Ocklawaha River would enhance the regional effort to 
protect and restore ecologically important lands. 

Volume 20 of the FDEP environmental study (Warr, et. al. 1994) provided a detailed 
analysis of the landscape level ecological connections that will result from draining the reservoir 
and reconnecting the floodplain forest system above and below the reservoir. The loss of this 
connectivity as a result of the reservoir and the consequences of reconnecting the floodplain 
forest along the Ocklawaha River after restoration are only briefly mentioned in EIS (e.g., EIS 
Section 3.3.2.1 Wildlife). A complete analysis of ecological impacts at the regional level should 
be included. River restoration will enhance ecological connectivity (both terrestrial and aquatic) 
along the Ocklawaha River valley, and also between the valley and areas to the north (including 
Camp Blanding and the Black Creek Project), to the south (the Ocala National Forest), and to the 
we~t (the Orange Creek CARL Project). 

Retention of Rodman Reservoir is inconsistent with regional conservation policy and also 
with the guiding vision behind greenway deYelopment in Florida. The Florida Greenways 
Commission Report states that Florida's greenways should provide linkages between native 
habitats and serve as corridors for native species. Moreover, both the original Cross Florida 
Greenway legislation and the state policy toward greenway development call for protection and , 
restoration of natural systems and habitats. The formation of the Cross Florida Greemvay, out of · 
the lands slated to become the barge canal, is a magnificent testament to the environmental 
movement and this nation's commitment to the protection of our remaining natural resources for 
future generations. Sacrificing the Greenway forests, due to perpetual flooding at Rodman 
Reservoir, contradicts the effort to create the Cross Florida Greenway, the state's current 
commitment to greenway development, and ongoing efforts by the state to restore native 
ecosystems. 

Additional Threats to Ecological Integrity 
Another major issue threatening the ecological integrity of the Ocklawaha River basin is 

the management scheme required to maintain Rodman Reservoir. Water levels must be lowered 
to accomplish weed control (drawdowns) and raised to alleviate oxygen depletion during hot and 
cloudy summer days. The water level manipulations cause tremendous ecological disturbances 
to the pool littoral zone and to the riverine section of the reservoir from Eureka to Kenwood 
downstream. 

Most critical are the manipulations that occur in spring and summer when terrestrial plant 
growth is at its height and wildlife that use the littoral zones are breeding or otherwise most · 
active. In order to increase oxygen in the water column and so prevent fish kills, the reservoir 
level is raised about 2 feet, flooding an additional 3,200 acres. This is done in response to rapidly 
deteriorating conditions in the reservoir brought on by prolonged cloudy and hot weather. 
Wildlife breeding at the pool margins are either killed or driven away (round tailed muskrats 
were adversely impacted during their breeding season in 1996 during such an event). 
Additionally, the already stressed forests along the riverine section of the reservoir experience 
even more stress as water levels are increased. Budding and germinating spring vegetation is 
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killed or stressed. Terrestrial wildlife at the interface of the normal high water mark (18 ft ) and 
the floodplain forest are driven higher into the surrounding uplands by the artificial flooding (to 
20 ft). This management activity, necessary to the maintenance of the reservoir, threatens the 
ecological integrity of the forests of the Cross Florida Greenway and is an unacceptable price for 
managing the reservoir. 

Qualifying the Values Given for Socioeconomic Impacts 

It is important to point out that, even though the socioeconomic impacts described in the 
EIS are projected to be very small, they are highly likely to be even less than those presented. 
The EIS mainly draws upon the Socioeconomic Study of the Rodman Reservoir by FDEP, where 
chapters 3 and 7 contain unproven assumptions that result in an overestimate of the current value 
of recreation on the reservoir. Moreover, as the title suggests, the focus of this particular study 
was the reservoir and not the broader issue of the Ocklawaha River restc.,ration. 

Several sections of the EIS (3.3.4.8, 4.26, 5.22) present, in broad terms, the essence of the 
expected socioeconomic impacts. All studies to date have found little aggregate socioeconomic 
impacts on the immediate area resulting from draining Rodman Reservoir. The EIS recognizes 
this by indicating that reservoir-based activities account for only 0.096 and 0.039 percent of the 
economic base of Putnam and Marion counties, respectively (EIS, p.4-61). In response to 
concern about impacts on individual businesses, the EIS (p.4-61) points to only two businesses 
and these are not in the immediate proximity of the reservoir (i.e., 3 and 10 miles away). The 
overall implication is that removal of the reservoir will have little impact. In fact the 
Socioeconomic Study concludes that economic impacts of the management options are so small 
that "The decision of Rodman's fate should be based upon criteria other than economic impacts" 
(FDEP 1995, p. 7-35). 

Value of Recreation on Rodman 
The monetary values given in the EIS are based on estimates of Rodman Reservoir use of 

307,127 user days per year (EIS, p.3-36 and 4-61) and a consumer surplus measure of$12.l 7 per 
user day (EIS, p.4-60). While the consumer surplus measure is quite reasonable, the estimate of 
user days per year is far too high. This figure, presented in the Socioeconomic Study, was based 
on phone interviews of only 93 users of Rodman Reservoir, 71 of whom lived within 25 miles of 
the reservoir. The results of this very small, unscientific sample were used to estimate the 
possible use of Rodman by people in a 150 mile diameter area around the reservoir, an area with 
a population of approximately 2.5 million people. This led to an estimate indicating that people 
living more than 50 miles away have Rodman usage levels of 178,800 user days per year. Given 
fishing opportunities closer to their homes, including the Gulf of Mexico, the Atlantic and many 
lakes and rivers, this is highly unlikely. (See Attachments 1 and 2: "Economic Analysis of the 
Rodman Reservoir/Ocklawaha River Restoration: A Brief Comment" and "Things You Should 
Know About the FDEP Socio-Economic Study" by Clyde F. Kiker.). 

Additionally, the Socioeconomic Study reports two other studies of Rodman usage -- a 
Florida Game and Fresh Water Fish Commission Creel Survey and a FDEP preliminary survey. 
Both of these studies indicate use levels 1/4 to 1/6 the size of the level used to estimate economic 
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impacts. 

Unfortunately, the Socioeconomic Study used the 307,127 user days (i.e., the average of 
841 people per day) to establish the total recreation user value of Rodman Reservoir of $3 .8 
million per year, and this value has been included in the EIS (p.4-60). Because actual use of 
Rodman Reservoir is apparently much less than estimated, the benefits of Rodman use are likely 
much less than presented. It is noted in the Socioeconomic Study that this potential $3.8 million 
will not disappear from the regional economy after the reservoir is eliminated because most 
fishermen who use Rodman ,vill continue to fish in the area using nearby water bodies like Lake 
George, Crescent Lake, St. Johns River, Lake Kerr, Orange Lake, Lake Lochloosa and the 
Interlachen chain of lakes. Therefore, the actual impact on the economy of restoration is likely to 
be much lower than that projected in the EIS. 

Value of New Recreational Opportunities 
FDE believes the value of the restored river for recreation is underestimated in this 

summary. It is, of course, difficult to project use levels of facilities and sites before they are 
available, but there will be new possibilities for recreation. For example, there are 20 natural 
springs that lie under the surface of Rodman Reservoir. Springs are a rare and valuable resource 
for recreation. It is clear by looking at the use levels of the other springs in the area that activities 
at springs are popular and valuable. 

Specifically, Blue Springs is an almost seven million gallons a day spring which will be 
exposed upon restoration. Blue Springs lies in a hilly area of Ocala National Forest ,vhere 
ancient sand dunes create over 70 foot bluffs overlooking the Ocklawaha River floodplain. 
Besides being visually unique, these bluffs yield dry upland camping right near the water. With 
active management by the Forest Service, Blue Springs is likely to have comparable use to 
Juniper Springs, a similarly sized spring, which brings in almost $600,000 a year in concessions 
fees. The value of these new recreational opportunities should also be acknowledged in tl}e EIS. 
Attachment 3 summarizes some of the recreational benefits of Ocklawaha River restoration. 

Clarifying Impacts on Listed Species 

Several sections of the EIS discuss effects of the management alternatives on listed 
species (EIS sections 3.3.2.2, 4.15 and 5.12 and Appendix F). Based on the anticipated effects of 
restoration upon listed animal species (EIS Table 5-3) and the habitats of listed plant species (EIS 
Appendix B, section 2.0), we rated each species as being impacted favorably by restoration (F), 
marginally impacted by restoration (M), or adversely impacted (A). See Attachment 4, "Projected 
impact of Ocklawaha River restoration on listed species." 

In summary, of the nine species listed as endangered, seven would benefit significantly by 
restoration (they are negatively impacted by the present conditions) and two species, the wood 
stork and Kirtlands warbler, would marginally benefit from restoration. 

The totals for threatened species are: four benefit by restoration, three marginally 
affected, and one slightly adversely impacted (the bald eagle). Several bald eagles feed 
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occasionally at Rodman Reservoir and one nest is nearby. However, the U.S. Fish and Wildlife 
Service concluded that the reservoir is not a significant benefit to this species (Appendix F). The 
main reason is that lack of suitable habitat is not the cause of the bald eagle listing, nor is it a 
factor limiting bald eagle recovery. Bald eagles suffered a population crash several decades ago 
due to toxins in their food chain. Following the banning of DDT, the toxins decreased in their 
environment and the eagles have been making a strong recovery. At present, toxins are still the 
main worry, followed by direct killing by people. Unoccupied habitat is still abundant. 
Therefore, Rodman Reservoir, although used by bald eagles, is not needed for the recovery of 
this species to continue at its current pace. The same is not true for most of the other species 
considered here. For instance, all of the endangered plants are listed due to limited habitat and 
loss of habitat. They all lost habitat when Rodman Reservoir was flooded, and they would all 
regain suitable habitat if the reservoir were drained and the Ocklawaha River restored. 

Of the species listed as either commercially exploited or of special concern, five would 
benefit from restoration, four would be affected marginally, and four would be adversely 
impacted by restoration. The species that would be most strongly affected are the fish, the 
blue-nosed shiner and the tesselated darter. Both have been eliminated from the Ocklawaha 
River by the reservoir. The shiner has been extirpated from the entire Ocklawaha River system, 
whereas ·the darter is perhaps still hanging on by a thread in Orange Creek. Therefore, as with 
the endangered and threatened categories, these categories, when viewed in detail, indicate that 
restoration is the best option. 

It is clear that maintaining Rodman Reservoir adversely impacts many threatened and 
endangered species. Whereas restoration \vould significantly positively benefit these species. 
This synthesis of information on listed species strongly calls for restoration of the Ocklawaha 
River. Indeed, it is amazing that a public project could do so much damage to endangered 
species and still continue. 

Great Benefits for Listed Mammals 
The most significant changes in mammal habitat following restoration will be the opening 

of corridors for manatees and black bears. Also, restoration would provide for suitable panther 
habitat. The area was historically used by panthers but they are no longer present in this area of 
Florida and reintroduction is not planned. Removal of the Rodman Dam will open an aquatic 
passageway, allowing manatee access via the lower Ocklawaha River to the rest of the 
Ocklawaha system. Habitat quality and accessibility will improve, particularly through the 
increased availability of warm-water springs and native vegetation. Bears will also benefit from 
increased habitat connectivity. Restoration will result in a continuous forested corridor that will 
provide both habitat and a migratory path. 

Manatees are denied habitat and warm water refugia by Kirkpatrick Dam and Buckman 
Lock. These structures have also been a source of mortality. Since 1974, three were crushed by 
the lock and seven were killed by the combination of turbulence and rocks at the dam. Nine 
others have been found dead in the same areas, but without definite confirmation of cause of 
death. However, no propeller wounds were found on any of these manatees, indicating that none 
were killed by boat propellers. At the prompting of the US Fish and Wildlife Service, the state of 
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Florida is currently installing manatee protection devices at the lock and dam. The installation 
and reopening of the structures is estimated to be complete Fall 2001. Hopefully these structures 
will be successful at preventing future manatee deaths. More important for the long term survival 
of the manatee would be the opening of riverine habitat and natural springs for refuge. 

Error in Table 5-3 
It appears that the second page of Table 5-3 is in error (p.5-31). The stated effects on 

black bear, manatee, panther and indigo snake are inaccurate. Restoration is anticipated to 
benefit all four of these endangered species. This appears to be a simple error of using the table 
of effects for retention instead of partial restoration. 

More Accurately Portraying Aesthetic Resources 

Sections 3 .3 .4.3, 4.21 and 5.17 of the EIS describe the physical characteristics of the 
landscape involved in restoration referred to as aesthetic resources. This description appears to 
rely on the existing floodplain above Eureka as the benchmark to describe what the restored area 
under the pool will be like. However, much of the area under the pool, once restored, will look 
and fun~tion more like the Ocklawaha system below the dam than the area above Eureka. The 
"shift in aesthetics" will not be from a pool to a "meandering river with overhanging trees." It 
will be from the pool to a complex floodplain system of fresh water springs, tributaries, and 
braided streams, dominated by the broad main channel of the river. The EIS provides an 
inadequate picture of the aesthetic benefits of restoration by failing to recognize the full 
complement of ecosystem processes and landscape level characteristics that will be gained. 

Additions to Water Supply and Conservation 

Sections 3.3.4.12, 4.29 and 5.25 of the EIS contain comments on water supply in the 
management alternatives. The impounded water in the Rodman Reservoir provides watei: only 
for recreation and fisheries and is not a source of potable water. The nutrient-rich surface water 
presently in Rodman Reservoir would require considerable treatment prior to transport, and the 
reservoir is a considerable dist~ce from the closest potential user. 

In 1995 the St. Johns River Water Management District (SJRWMD) studied the potential 
sources of water in the Ocklawaha basin and concluded that "more water may be available from 
the ORB [Ocklawaha River Basin] for human consumptive uses without negative environmental 
impacts if the Ocklawaha River is restored." The reasoning for this conclusion is that they 
predict the river ecosystem would not be negatively impacted by this volume of water 
withdrawal. According to the study, withdrawals from the reservoir would likely stimulate 
growth of hydrilla which has historically resulted in low dissolved oxygen concentrations and 
large fish kills. Water supply use would not be consistent with the present management of the 
reservoir as a sport fishery (SJRWMD 1995, p. vii.) 

Costs of Operating Rodman and Buckman Lock 

The total costs of operating Buckman Lock and Rodman Reservoir given for 1994-1997 
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(EIS, p.3-36 and p.4-61) were low and not typical, and they should not be considered indicative 
of future costs. These costs were incurred during a period when the FDEP did not intend to incur 
any greater costs than were necessary for safety and short-term operation. Additionally, these 
costs ($268,911 and $333,437) are lower than those estimated by other studies. Based on values 
from 1968 to 1992, the Greiner Report ( 1992) estimated yearly costs of operating and 
maintaining the Rodman Reservoir structures as $1,220,364 per year. The FDEP Socioeconomic 
Study (1995) used an average cost per year of $435,480 as the best estimate for annual operation 
and maintenance cost. Note: neither the Greiner nor FDEP estimates include recreation facility 
operation. Attachment 5 is an FDE summary sheet titled: "The facts about the costs of retaining 
Rodman Reservoir vs. restoring the Ocklawaha River." 

The EIS should also mention the cost of repairs to the structures which are considered 
necessary in the near future. The estimated cost for continued safe operation of Buckman Lock 
and Rodman Dam ranges from $2.0 to $2.5 million (FDEP estimate in an issue summary for the 
2001 Legislature) to $3.0 million (Greiner, Inc. 1992). These repairs have been estimated as 
being necessary by the year 2000 but have not yet taken place. If the state of Florida were to 
keep the Rodman Reservoir, it \\.·ould be necessary to invest in these past-scheduled repairs and 
maintenance. 

Additions to Affected Environment (Section 4.0) 

Surface Water Quality (Section 4.8) 
In July 1999, the FDEP Division of Resource Assessment and Management completed a 

"Mini basin Study of Selected TMDL Streams and tributaries of the Ocklawaha River, Marion 
and Putnam Counties." This study found that Rodman Reservoir was impairing its tributary 
streams. The study refers to "habitat smothering" of Sweetwater Creek and Deep Creek, where 
they connect to the reservoir, and Camp Branch where it is intersected by the Cross Florida Barge 
Canal. 

Shannon-Weaver Diversity Index of invertebrates in area streams decreased by 40% 
between the Ocklawaha River sites located upstream and downstream of the impoundment, 
representing a violation of the state's Class III surface water quality for biological integrity. The 
low diversity at the site below the Rodman Reservoir was due to the large numbers of an 
organism known to be favored by the export of algae from impoundments (the caddisfly, 
Hydropysche sp.). 

Fish Populations (Section 4.10) 
This section notes two major fish kills in the 1980's caused by water quality problems in 

Rodman Reservoir. It is worth noting that, despite water level management to prevent these low 
dissolved oxygen events, another fish kill occurred in 2000. According to the Florida Wildlife 
Conservation Commission, lowest recorded dissolved oxygen levels occurred September 29 and 
remained dangerously low through October 26. The majority of fish were killed on September 
29, approximately 1.9 million fish, but a smaller isolated kill occurred again on October 10. 
About two million fish of all species were killed. Almost 20% of the reservoir's surface area had 
floating dead fish. (Based on personal communication with Bob Hujik, Fisheries Biologist. 
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Florida Wildlife Conservation Commission: Gainesville, FL.) 

Consolidating the Three Year Restoration Into a Two Year Project 

The restoration of the Ocklawaha River is designed with three distinct phases of 
construction activity prolonged over a period of three years. Phase I consists of a drawdown of 
the Pool elevation from 18 feet NGVD to 12 feet NGVD. Phase II is the drawdown of the Pool 
from 12 feet NGVD to six feet NGVD. Phase III is the removal of the Rodman Dam and 
restoration of natural riverine water elevations (approximately four feet NGVD). 

FDEP proposes to conduct a partial drawdown, collect data, observe effects, and evaluate 
impacts on downstream water quality. This information will be used to validate the design of the 
sediment removal, water treatment system, and erosion control activities planned for Phases II 
and III. The EIS does not present information that supports the need for these rigorous turbidity 
and water quality control measures. The Phase I drawdown is intended to serve as a pilot prior to 
the Phase II drawdown. Hov.·ever, a monitored 1996 drawdown of Rodman Pool to 13 feet 
produced "no significant increases in turbidity during or following the drawdown," and so it is 
not obvi~us that another pilot drawdown and exceptional measures to protect water quality 
during this project are required. 

FDE believes that the proposed approach to restoration is very conservative and adds 
considerable expense to the project. The measures being proposed to dredge sediments in the 
river channel and control bank erosion are beyond those necessary to establish channel depths 
and control turbidity within the Rodman Pool and downstream of the spillway. The project is 
designed to meet extremely rigorous water quality standards both within the Pool and in the 
mixing zone established downstream of the spillway. 

The prolonged three year construction period and extraordinary dredging and turb~dity 
control measures significantly increase the cost of the project. The construction team will be 
mobilized for at least three years, and water quality and environmental monitoring will be 
required throughout. FDE believes that the three phase, three year drawdown is needlessly long. 
Phase I and Phase II activities could be consolidated and executed within one year without 
increasing the risk of water quality violations due to sediment transport downstream of the 
project area. This would shorten the period of construction to only two years, and eliminate 
some redundant activities such as the dredging of the interim navigation channel. A more rapid 
drawdown would mitigate possible erosion and creation of secondary flow channels, and dispose 
of the need for temporary navigation improvements within the Pool and the Camp Branch 
pipeline. Completing the restoration in two years would significantly reduce project costs and 
reduce the inconvenience to people who want to use the Ocklawaha River during the 
construction period. 

Revegetation Plans for Restoration (Appendix B) 

The restoration plan (Appendix B) relies mainly upon natural regeneration for the 
reforestation of the areas that will be exposed by the drawdowns. FDE agrees that emphasis 
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upon natural regeneration is the best strategy for achieving reforestation of this site. We suggest 
using shrubs planted for erosion control and desirable, non-recruiting shrub and tree species to 
facilitate succession. "Pocket plantings" of desirable tree and shrub species, which are not likely 
to naturally regenerate, should be placed at regular widely-spaced intervals throughout the newly 
exposed floodplain to ensure that a diverse forest will result. 

The proposed restoration plan includes an extensive program to control alleged nuisance 
plant species. While some control of nuisance and exotic species is necessary, FDE believes 
that the proposed program is overzealous and has the potential to do far more harm than good. 
Some recommendations are offered that should reduce the overall costs of the restoration, 
accelerate restoration processes, and help to ensure restoration success. 

Employ a Senior Restoration Ecologist 
FDE recommends that a professional restorationist with significant prior experience in 

conducting forested wetland restoration in Florida be given oversight authority for this project. 
The current science of restoration ecology recognizes the importance of adaptive management 
and the necessity of having an individual with responsibility and authority to coordinate 
activitie~, assure compliance with the restoration plan and make commonsense decisions to 
accommodate imperfections in the plan. Without a senior restoration ecologist in charge it is 
difficult to respond quickly to unpredicted problems. (For more information, please see Clewell, ; 
et. al. 2000, Guidelines for Developing and ,.\1anaging Ecological Restoration Projects.) 

FDE also recommends that a volunteer corps be organized and assigned sectors of 
floodplain that they will plant under the guidance of the senior restoration ecologist. This will 
give local citizens a sense of O\vnership in the restoration and help to assure that restoration is 
accomplished correctly. This is a great opportunity for service organizations and school groups 
to invest in their local natural envirom11ent. FDE would be happy to help organize and train 
volunteers along with groups like the Florida Native Plant Society and the Society for Ecqlogical 
Restoration. 

Success Criteria 
It is essential that performance standards, or success criteria, be established prior to the 

. implementation of restoration plans. Otherwise it is impossible to evaluate the restoration 
objectively. Ordinarily, attributes of the restoration site are compared with those same attributes 
in the reference ecosystem(s). Appropriate success criteria to achieve the goal of resumption of 
ecological function may include species composition, dominance patterns and community 
structure similar to the reference natural system(s). One of the few stated criteria in the 
revegetation plan is a threshold of 10 percent cover of nuisance species. This is not an 
appropriate standard since the removal of nuisance species has no direct relationship with 
ecological function. 

Natural Revegetation Following Partial Restoration 
The majority of the reservoir, the southern two-thirds of the area, will rapidly reseed to 

the tree species that historically dominated this forest, especially red maple, bald cypress, and 
pumpkin ash. Within one or two decades, this will be a vigorous young forest strongly 
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dominated by these trees in combination with coastal plain willow. The reason is that this is a 
narrow area bounded on both sides by abundant sources of seeds of these tree species. Seeds will 
be effectively dispersed by wind, water, and animals. The larger tree species will shade out and 
kill the willow trees and other early succession species during the following two or three decades 
and no extensive vegetation control will be necessary. 

In the bottom third of the reservoir, where the water is deeper and the seed sources are 
farther away, the succession will be more complex, and the condition at any point in time will be 
more diverse. This area will be most assisted by widely spaced plantings of desirable trees and 
shrubs. By the end of the first decade, there will naturally be areas of fresh water marsh, shrub 
swamp, willow swamp, and young cypress and hardwood forest (especially on the outer edge). 
As time progresses, the cypress/hardwood forest will gradually invade and replace the other plant 
communities. Over time, this mix of conditions will be excellent habitat for a wide variety of 
native wildlife species, supporting a vastly greater diversity than the current reservoir. 

Biotic Erosion Control 
Erosion control depends upon the degree of roughness of the vegetation and the rapidity 

of root g!owth for binding the soil. Herbaceous vegetation, particularly grasses and sedges, offer 
the greatest roughness, i.e., resistance to the erosive force of flowing water. However, herbs die 
back in winter. Shrubs are next best, because they offer considerable roughness all year. Young 
trees are ineffective in preventing erosion, because they have single narrow trunks which offer 
minimal roughness, and their root development is much slow·er than that of herbs and shrubs. In 
the EIS, tree planting is proposed to stabilize channel banks, and the planting elsewhere of strips 
of trees is proposed to prevent erosion and new channel formation. Planting herbaceous 
vegetation and shrubs would be a less expensive and more effective means of providing erosion 
control. 

Planting to Encourage \Vildlife Use and Facilitate Succession _ 
On berms that will be exposed as the reservoir is drained, a mixture of mast-producing 

trees should be planted that will provide a highly valuable food supply for wildlife, attract wide 
-ranging birds and mammals that eat mast, and re-establish the seed dispersal mechanisms for the 
original forest. By planting a mix of red mulberry, American Holly, dahoon holly, and live oak, 
mast production can be established that will accomplish these goals. 

Red mulberry will begin producing fruit within five years. The fruit is ripe and available 
for two months in the spring, from mid-March to mid-April. This attracts wide-ranging fruit 
eaters such as cedar waxwings, raccoons, bears, and wild turkeys and an abundance of other 
animals that highly value red mulberry such as deer, squirrels, woodpeckers, mockingbirds, 
grackles. As these animals come from other areas to eat the mulberries, they leave droppings 
along the way that supply seeds of many other native plants, thus greatly aiding succession. 

The two holly species produce berries that are ripe in the winter months. These attract 
cedar-waxwings and robins, which are also feeding on cabbage palm fruits at this time of year. 
When these two wide-ranging species enter and leave the berms, they will perch on other 
vegetation along the way and deposit seeds, including those of cabbage palm. This will be a 
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major factor in reclaiming the cabbage palm population on the Ocklawaha floodplain, as cabbage 
palm is a species that has limited success in plantings. 

Live oak produces acorns in abundance beginning perhaps twenty years after planting. 
The mast becomes available as early as September and lasts as late as December. The acorn mast 
crop will attract deer, bear, raccoons, wild turkeys, woodpeckers, and flocks of common grackles. 
These animals will bring with them the seeds ofblackgum (swamp tupelo). Studies show bears, 
raccoons, and wild turkeys eat these fruits, swallow the seeds, and then disperse the seeds. These 
animals will also distribute seeds of needle palm, cabbage palm, wild grape, supple-jack, and 
many other species that were an integral part of the original Ocklawaha ecosystem. 

Planting the small acreage of new bern1 habitat with these mast producers will not only 
increase the wildlife habitat quality of the areas as a whole for many decades into the future, but 
will jump-start the natural seed dispersal mechanisms that are needed to accomplish 
reestablishment of a wide range of native plant species. The EIS does not adequately articulate 
the importance of these plantings. Moreover, the accompanying table, Table B4-5, should 
include these preferred species: red mulberry, American Holly, Dahoon holly, and live oak. 
Bald cypress should be deleted from the list because it may overtop the mast producers and shade 
them out. 

Control of Nuisance Species 
Nuisance species are commonly defined as those that retard and arrest restoration or those 

that occur and persist at project sites but are uncharacteristic of the kind of ecosystem being 
restored. Nuisance species may include: (1) indigenous species that overtake a restoration site in 
unusually great abundance, (2) indigenous species that are more characteristic of another 
ecosystem than the one being restored, and (3) exotic species. 

In Table B4-6 the EIS identified several native Florida plants as being nuisance species, 
including Carolina willow, cattails, primrose willow, dog-fennel, blackberries, elderberry, 
bulrush, and hairy indigo. Three of these (Carolina willow, blackberry and elderberry) were also 
listed in the EIS as being chara.cteristic of the kinds of wetland forests that are proposed for 
restoration. The others (excluding hairy indigo, an upland species) are known to occur in 
riverine swamps and marshes within the Ocklawaha·region. All are typical of successional 
stages rather than mature manifestations of riverine ecosystems. 

No reasons were offered as to why these natives were designated as nuisance species. 
Some of these most definitely are not nuisance but successional stage species. For example, 
blackberries and elderberry are highly beneficial on exposed sites, providing mast to attract 
wildlife which, in turn, bring in seeds of other plants. They initiate a low woody growth that aids 
in the succession to larger woody plants (trees) and will reduce naturally over time. Recent 
research by Dr. Mark Brown of the Center for Wetlands at the University of Florida and Dr. 
Steven Richardson of the Florida Institute of Phosphate Research demonstrated that none of the 
three other - Carolina willow, primrose willow and cattail - arrested or retarded forested wetland 
restoration on exposed sites in central Florida. To the contrary, the growth of some desirable 
wetland tree species benefitted from being interplanted with these "undesirables". 
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The EIS emphasized that nuisance species become intolerable and should be sprayed if 
they comprise at least 10 percent of the vegetative cover. The designation of a IO percent 
threshold is arbitrary and has no scientific basis. Implementation would be arduous, given the 
large size of the restoration site and the difficulty of traversing by foot across its soft substrate. It 
is likely that many desirable trees and undergro-wth species would be killed along with the 
alleged nuisance species. 

Highly invasive exotics such as taro, Chinese tallow, and air potato should be searched 
for and eliminated around the reservoir immediately. Before beginning the drawdowns, some 
initial control of existing dense stands of Carolina willow and cattail is advisable, to allow for 
seeding by woody species. Following the drawdowns, however, the only control should be of 
invasive exotic species of plants. Some searching for and spraying of spots of exotics as the 
recovery progresses is needed, particularly for species like paper mulberry and air potato that 
spread vegetatively more than by seed. 

Monitoring Program 
The EIS proposes a massive, sophisticated, and expensive monitoring program. Some of 

this program is not monitoring, but site reconnaissance. Rapid, inexpensive reconnaissance 
should be done frequently to identify spots where exotic plant control is needed. However, the 
empirical monitoring program, where quantitative data on plant species composition are 
collected in order to track the progress of the restoration project, can be conducted much less 
often than proposed. FDE suggests the money saved be used for planting of desirable, 
non-recruiting trees and shrubs. 

Technical Evaluation of Nutrient Conditions (Appendix H) 

FDE agrees with the conclusion of this section that nutrient concentrations downstream of 
Rodman Reservoir following restoration are likely to be similar to current levels. Appenqix H 
gives strong supporting arguments for how natural river processes will attenuate the increased 
nutrients now coming into the regional rivers via groundwater. 

Even assuming the simulation models predict that removal of Kirkpatrick Dam would 
lead to increased nutrient loading of the St. Johns River, public lands in the Cross Florida 
Greenway and the Ocala National Forest should not be used as a pollution treatment system. 
FDE, along with the Governor and state and federal agencies, believe that the best solution is not 
to keep the dam in place but to clean up the pollution sources and to mitigate, if in fact there is 
any increase in nutrient loading. The net ecological benefits of this restoration project are so 
great that the restoration should proceed as soon as possible, simultaneous with any mitigation 
projects for potential nutrient loading. 

Suggestions for Improving the Appendix 
At some points this appendix is difficult to follow. We see two main reasons why: 
1) This is the fourth iteration of the model worked on by agency scientists from the 

SJRWMD's Division of Environmental Sciences (principally John Hendrickson) and FDEP's 
Division of Water Resources (\Vayne Magley). This version of the model was not intended to 

12 



stand on its own. The author assumes the reader has some familiarity with the first three 
iterations of the model. Some background and description of assumptions should be added to the 
model's introduction. 

2) The field sampled data being used to describe the system's nutrient cycles was not 
taken with this model in mind. There are several occasions where the author found it necessary 
to convert field data for use in this model when it was clearly sampled for a different use (i.e., 
page H-8 describes adapting three different sampling para.--neters to use as values for total nitrate 
+ nitrite.) 

This same simple model has been used by SJRWMD and FDEP to generate widely 
ranging values for the predicted nutrient loading upon removal of Kirkpatrick Dam. This has 
occurred due to a lack of agreement on nutrient uptake assumptions and paucity of field data. 
Recognizing their differences, the scientists worked together to create a one-page summary of 
agreed upon values in Spring 2000. It is titled "DEP and SJR WMD nitrate loading estimates 
from the Ocklawaha to the St. Johns" and it follows these comments as Attachment 6. 

There are many numbers referred to in this appendix, it would assist with the overview if 
more tabular summaries of values were included. Tables should be used to convey information 
like nutrient levels predicted under various modeling scenarios and to separate the various 
nutrient parameters. 

Relevant Background 
The Silver River, fed by Silver Springs, is the largest tributary of the Ocklawaha River 

and a major influence on the watershed. Scientific studies of the Ocklawaha River watershed 
reveal that, like many other natural springs in the state, there has been a trend of elevated nutrient 
levels in Silver Springs, near Ocala, Florida. These dissolved nutrients in the groundwater 
feeding Silver Springs probably come from various land-use activities in the surrounding. 
watershed: agriculture (fertilizer and animal waste), stormwater from streets and cities, and 
sewage. In fact, it appears that nitrate levels in Silver Springs have roughly doubled since 1953 
when the system was studied by Dr. H. T. Odum. Odum found 0.463 mg/liter nitrate versus 
today's average of 0.81 mg/liter. 

Based upon the one-page summary of recent agency values, prior to construction of 
Rodman Reservoir, the Silver and Ocklawaha Rivers carried about 77 metric tons of nitrates to 
the St. Johns River during the growing season of April - July. The simple "box model" in 
Appendix H was used with water samples taken from 1995 to 1999, an acknowledged drought 
period, to predict nutrient loading upon removal of Kirkpatrick Dam. The product of this 
estimate is that up to 159 to 196 metric tons of nitrogen may be carried to the St. Johns River 
during the same April - July period. This reflects an increase of 82 to 119 metric tons from the 
pre-reservoir contribution under low-flow conditions. 

Appendix H gives significant background on the types and estimates of nutrient uptake to 
expect in a natural river system like the Ocklawaha after removal of Kirkpatrick Dam. Currently, 
scientists believe much of the dissolved nitrogen coming out of Silver Springs is "captured" by 
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the abundant growth ofhydrilla and other vegetation in Rodman Reservoir, as well as some 
chemical processes in the reservoir. Ironically, one reservoir condition that contributes to 
nitrogen removal is low dissolved oxygen in the water, which also results in major fish kills like 
the one which killed 2 million fish in Fall 2000. Natural river conditions also contribute to the 
removal of nutrients by sequestering in plants, in the case of the Ocklawaha much of the nutrients 
will go to longer-lived floodplain tree species. Other river processes that will remove nitrate 
include denitrification and nitrate reduction in stream sediments and algal uptake. The appendix 
cites recent research to generate reasonable formulas for quantifying this uptake. 

Collect Comprehensive Field Data 
The data used for generating the model was not collected with the purpose in mind of 

quantifying nutrient loading. Field sampling should be done for all the water quality parameters 
needed for modeling. This sampling should be collected synoptically to the greatest extent 
possible. From a practical standpoint this means that samples should be collected during the 
same day or over two consecutive days to reflect the same flow and weather conditions at 
different points in the Ocklawaha, Silver and St. Johns Rivers. (Personal communication with 
Doug Robison, PBS&J Ocklawaha Project Manager, Tampa, Florida.) 

The SJR WMD has defined the critical period in the St. Johns River to be April-July when 
there is the highest likelihood of nutrient-related algal blooms. Collection of water quality 
samples should take place along the entire area of interest over these four months. Sample sites 
should span from Silver Springs, the Silver River, the Ocklawaha River and the St. Johns River 
before and after its confluence \Vith the Ocklawaha. 

In addition to having to modify data to fit this model, the author observed that flows 
during the sampling period were from 69% to 81 % of the long-term average for these \vaterways 
(p. H-3). This increases the relative impact of nutrient-rich water from Silver Springs and 
significantly increases residence time in the Rodman Reservoir allowing for more uptake py 
plants and denitrification in the shallow, low-oxygen conditions of the reservoir. 

A multi-agency effort needs to be made to gather new water quality data to be used 
specifically for this predictive modeling. It would be helpful to include nutrient budgets under 
varying flow regimes and conditions, for example, predicted values for the current drought 
conditions as well as calculated values for normal and high rainfall conditions. Data should be 
collected during events during both the wet and dry seasons to verify results under specific 
weather conditions. To further verify the model, the state could monitor at different water levels 
(i.e., at the normal managed condition of 18 foot msl and at a 11 foot msl drawdown condition.) 

Use a Better Predictive Model 
In communication with the FDEP, PBS&J suggests using the U.S. Environmental 

Protection Agency's more sophisticated public domain simulation model, Water Quality 
Analysis Program (WASPS). Once the model is calibrated with new field data it can be used to 
develop historic and current nitrogen loading estimates under various flow regimes and, 
combined with current research on the St. Johns River, can be used to predict downstream water 
quality impacts of restoration. 
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Assessing and Mitigating Impacts 
The most current water quality values reported by the agencies indicate that there will be 

slightly increased nutrients flowing to the St. Johns River upon breaching Kirkpatrick Dam. As 
this simulation model demonstrates, much of the dissolved nutrients will be captured by native 
vegetation in the 16 miles of restored floodplain forest once the dam is removed. Nine miles of 
presently nutrient-starved Ocklawaha floodplain forest downstream of the dam would also 
remove nutrients from the water as it flows to the St. Johns River. Of course, the agencies are 
necessarily concerned about the possible effects of any increase in nutrient loading on the 
ecology of the St. Johns River. 

The St. Johns River is a complicated system to study and model. It is a very wide and 
slow moving river, which can reverse direction during certain tides and wind directions. It also 
has a great deal of surrounding commercial, industrial, residential and agricultural land uses that 
contribute significant nutrients to its waters. Near Jacksonville, the lower St. Johns River and its 
estuary experience algal blooms during the growing season almost every year. These algal 
blooms often result in lowered available oxygen, which disrupts plant and fish communities. 
Both the FDEP and the SJRWMD have invested significant resources in decreasing nutrients 
found in the St. Johns River, with much success. 

In addition to the long-term solution of cleaning up nutrient pollution in Silver Springs, 
there are short-term measures currently being considered which can be implemented 
immediately. Mitigation of environmental impacts has become a standard practice of any 
permitting process, and the Ocklawaha restoration project should be no exception. The 
Ocklawaha River restoration project has significant net ecological benefits, as such, alternative 
criteria and pollutant load reduction goals should be applied in the assessment of potential water 
quality impacts. 

The state and SJR WMD will need to evaluate various regulatory and engineering . 
alternatives for permitting and mitigating potential water quality impacts associated with the 
project. There are many alternatives available to them including: regulatory alternatives ( ie., 
permitted mixing zones, water quality variances, and Net Ecosystem Benefit analysis), treatment 
alternatives (chemical treatment, flow-through wetlands, application of Best Management 
Practices and source controls in the watershed), and diversion alternatives for the water. 

FDE emphasizes that it must be kept in mind that this restoration project is not the source 
or cause of the nutrient problem -- Silver Springs and our groundwater are the source, and human 
activities are the cause. Simply retaining Rodman Reservoir, thereby setting a precedent for using 
our state parks and national forests as pollution treatment areas, cannot resolve this long-standing 
controversy. 
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FDE's Comment Contributors: 

Bill Adams, P.G., consulting engineer 
Gary Appelson, M.S., wildlife ecologist 

David Bruderly, P .E., consulting engineer 
Andre Clewell, Ph.D., restoration ecologist 

Kristina Jackson, M.S., wetland systems ecologist 
Clyde F. Kiker, Ph.D., resource economist 
Frank Nordlie, Ph. D., riparian ecologist 

Robert Simons, forester, botanist, community ecologist 
Susan Vince, Ph.D., wetland ecologist 
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