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ABSTRACT

The Herbert Hoover Dike (HHD) is a component of the Central and Southern Florida (C&SF)
Project and consists of a series of levees, gated culverts, and locks located around the perimeter of
Lake Okeechobee in south Florida. The Corps constructed the dike for flood protection, water
supply, and navigation purposes between 1932 and 1938. Major culvert modifications were
accomplished in the 1970s, but, since then, repairs have been made on an as-needed basis. The
existing HHD system is approximately 143 miles (230 km) long and is divided into eight
segments or “Reaches” for planning purposes. Two southern segments, Reaches 2 and 3, are the
focus of the present study.

In recent years, signs of instability in the HDD, such as boils and pipings, indicate that major
renovations are now necessary, especially along its southeastern reaches. The purpose of this
project is to reconstruct and rehabilitate Reaches 2 and 3 of the HHD to prevent a catastrophic
failure of the system and contain the lake waters for flood protection, water supply, and
navigation.

Previous designs were developed, evaluated, and modified through the 1999 Draft Environmental
Impact Statement (EIS) for the HHD Major Rehabilitation Evaluation Report (MRR) and the
2005 Final EIS, Proposed Rehabilitation of the HHD Major Rehabilitation Report, Reach 1.
Designs were further evaluated by a 2002 Value Engineering Study and reviewed in 2005-2006
by an Independent Technical Review Team. The Recommended Plan consists of a seepage cutoff
wall placed in the center of the dike and a seepage berm expanded to fill in an existing toe ditch.

Construction would be confined to the structural footprint of the existing Herbert Hoover Dike.
Impacts caused by filling wetlands along the toe ditch would be mitigated through compensation.
No other long-term adverse effects of the project are anticipated.

If you would like further information on this report, please contact:

Nancy P. Allen

U.S. Army Corps of Engineers, Jacksonville District, Planning Division
P.O. Box 4970

Jacksonville, Florida 32232-0019

Tel: 904-232-3206

Email: nancy.p.allen@usace.army.mil
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EXECUTIVE SUMMARY

BACKGROUND

The Herbert Hoover Dike (HHD) consists of a series of levees, gated culverts, and locks that
encompass Lake Okeechobee in south central Florida. Construction of the HHD began in 1915.
The River and Harbor Act (July 3, 1930), and the Flood Control Act of 1948 authorized the
construction of 67.8 miles of levee along the south shore of the lake and 15.7 miles of levee along
the north shore. Until recently, only as-needed repairs have been made to the HHD. However,
signs of instability, such as boils and pipings, have occurred in recent years that indicate major
renovations are now necessary, especially along the southeastern portion. High lake levels in
2003 resulted in severe piping that required several emergency operations to remediate the HHD
along the eastern section of Reach 2 and portions of Reach 3. The greatest risk is that an
unreliable embankment system could allow for a failure of the system to contain lake waters.
Such a failure could result in loss of life, property, and habitat.

The existing HHD is approximately 143 miles long. It is divided into eight segments or
“Reaches” for planning purposes. The southern two segments, Reach 2 and Reach 3, are the focus
of the present study. Reach 2 is 20.42 miles long and extends from the Caloosahatchee River at
Moore Haven to the Miami Canal near Lake Harbor. Reach 3 is 6.70 miles long and extends
from the Miami Canal to the Hillsboro Canal in Belle Glade.

A Draft EIS was completed in July 1999 and a Major Rehabilitation Evaluation Report (MRR)
was completed in November of 2000 contingent on revisions to the economic evaluation and
finalization of the EIS. In 2001, a Value Engineering (VE) Study was initiated for the project in
order to reduce real-estate costs and minimize the footprint of the project within functional
wetlands.

In 2002 though 2003, emergency repairs to the Dike were undertaken to stop boils occurring in
the toe ditch in Reach Inear South Bay. Emergency actions were taken to install the VE solution
over a one-mile stretch. Unfortunately, the VE Recommended Plan was unsuccessful due to the
effect of additional seepage appearing in the toe ditch. Additional waters were in fact being
introduced onto adjacent private properties. This led the Corps to modify the selected alternative
described in the MRR and VE and prepare a Draft Supplemental EIS (DSEIS) to evaluate this
new design for Reach 1. The DSEIS was circulated during March-May 2005. The Final EIS
(FEIS) was noticed in the Federal Register on July 8, 2005, and a Record of Decision (ROD) was
signed on September 23, 2005.

The plan for Reach 1 was developed well before Hurricane Katrina’s devastating impact on the
hurricane protection levees in New Orleans in 2005. Even though construction had begun, it was
concluded by the USACE that the lessons learned in Katrina’s aftermath should be used to ensure
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that the HHD would continue to protect lakeside communities. Construction on Reach 1 was
halted, and an Independent Technical Review (ITR) panel was convened for further evaluation of
the design of the project to determine whether it was consistent with applicable criteria,
regulations, and professional standards and practices. A plan recommended by the ITR team
involved the incorporation of additional property into an expanded seepage berm of the dike
system to provide additional stability and reduce piping. The plan developed through this process
for Reach 1 forms the basis for the rehabilitation of Reaches 2 and 3. The local sponsor,
SFWMD, would have the responsibility for acquisition of the additional real estate. Because real
estate acquisition can be a lengthy process, and because the need to improve the HHD system
along Reaches 2 and 3 is of a high priority, the USACE proposes to proceed with those elements
of the ITR plan that can be implemented within the footprint of the existing dikes.

PURPOSE

The purpose of this project is to reconstruct and rehabilitate Reaches 2 and 3 of the HHD to
prevent a catastrophic failure of the system to retain the waters of Lake Okeechobee. The goal of
the USACE is to provide a reliable embankment system around Lake Okeechobee to contain the
lake waters for flood protection, water supply, and navigation.

RECOMMENDED PLAN

For Reach 3 and the eastern portion of Reach 2, the Recommended Plan includes the construction
of a seepage berm that would extend to the far side of the existing toe ditch at the edge of the
existing project right-of-way; the toe ditch would be filled. In addition, a seepage cutoff wall
would be installed in the center of the dike.

This design would be modified slightly for the western portion of Reach 2, where, instead of a toe
ditch outside the levee, a borrow canal is present. The western portion of Reach 2 is
characterized by a clay layer found approximately 20-40 feet below the surface; such a clay layer
is not present at Reach 3 or eastern Reach 2. Tying the cutoff wall in western Reach 2 into the
clay layer would result in less seepage than would be allowed by the cutoff wall alone. This
would enable construction of a smaller seepage berm than is necessary in Reach 3 or eastern
Reach 2. The berm would extend only to the canal edge adjacent to the dike; the borrow canal
would not be filled.

MAJOR FINDINGS AND CONCLUSIONS

Implementation of the Recommended Plan would cause minimal short-term disturbance to, and
displacement of, components of the human and natural environments. These include minimal soil
and vegetation disruption during excavation and fill activities. The only long-term adverse
impacts would be to wetlands from filling the toe ditch; wetland impacts would be mitigated
through compensation. Temporary impacts to aesthetic and recreational resources due to
construction activities would occur as well. Once construction ends, conditions would return to
pre-project levels. Impacts to private lands would be avoided by constructing the Recommended
Plan within the limits of the Federally-owned footprint of the HHD.
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Herbert Hoover Dike D-SEIS— Reaches 2 and 3

1.0 INTRODUCTION

1.1 BACKGROUND

The Herbert Hoover Dike (HHD) consists of a series of levees, gated culverts and locks that
encompass Lake Okeechobee. The first embankments of the dike were constructed in 1915 by
local interests and were primarily composed of muck, sand, shell, and marl from adjacent borrow
canals. During the 1930s, a Federal interest was initiated after hurricane tides of 1926 and 1928
overtopped the original embankment and caused over 2,600 deaths. The River and Harbor Act,
approved 3 July 1930, authorized the construction of 67.8 miles (109 kilometers [km]) of levee
along the south shore of the lake and 15.7 miles (25.3 km) of levee along the north shore.
Constructed by the Corps between 1932 and 1938, the typical crest height of these levees ranged
from 32 to 35 feet (9.8 meters [m] to 10.7 m) above the National Geodetic Vertical Datum of
1929 (NGVD). A major hurricane in 1947 prompted the need for additional flood protection work
in Florida. In response, Congress passed the Flood Control Act of 1948 authorizing the first phase
of a comprehensive plan for flood protection and other water control benefits in central and south
Florida. Major culvert modifications were accomplished in the 1970s, but since then, repairs
have been made on an as-needed basis.

In recent years, the dike has experienced a high degree of underseepage and seepage through the
levee. Signs of instability such as sand boils and pipings have occurred during recent years,
indicating that major renovations for HHD are now necessary, especially along the southeastern
portion of the dike. Soil piping is a particular form of subsurface soil erosion associated with
levee and dam failure; turbulent flow removes soil starting from the mouth of a seep, and subsoil
erosion advances through the levee. The term “sand boil” is used to describe the appearance of
the discharging end of an active soil pipe. Severe piping has required several emergency
operations to remediate the HHD along the eastern section of Reach 2 and portions of Reach 3
(Figure 1).

Areas of vulnerability in the HHD were published in reports by the Jacksonville District in the
late 1990s. Since receiving Congressional approval in 2000 to rehabilitate the HHD, a plan for
the rehabilitation was developed for Reach 1, and construction was begun in December 2005.

The plan for Reach 1 was developed well before Hurricane Katrina’s devastating impact on the
hurricane protection levees in New Orleans in August 2005. Even though construction had begun,
it was concluded by the USACE that the lessons learned in Katrina’s aftermath should be used to
ensure that the HHD would continue to protect lakeside communities. Therefore, construction
was halted, and an Independent Technical Review (ITR) panel was convened for further
evaluation of the design of the project to determine if it was consistent with applicable criteria,
regulations and professional standards and practices. After the ITR review, a second level of
evaluation was conducted. The plan developed through this process for Reach 1 forms the basis
for the rehabilitation of Reaches 2 and 3.

1.2 PROJECT AUTHORITY

The Herbert Hoover Dike is a component of the Central and Southern Florida (C&SF) Project.
The Flood Control Act (Act), approved by Congress on 30 June 1948, authorized the first phase
of a comprehensive plan to provide flood protection and other water control benefits in central
and south Florida. The Act included measures for improving control of Lake Okeechobee by
constructing or modifying the spillways and other structures, and enlarging the Lake Okeechobee
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levees to provide the intended flood protection, water storage and water supply. Levee seepage
and stability have a direct effect on the capability of the levee to provide the authorized
protection. The authorization for levee repairs and modifications of the Act of 1948 justify the
proposed renovation of Reaches 2 and 3 of the HHD. Additional authorization for the C&SF
Project occurred through the Flood Control Acts of 1954, 1960, 1965, and 1968; the Water
Resources Development Acts of 1986, 1988, 1990, 1992, and 1996; and the River and Harbor Act
of 1930.

1.3 PROJECT LOCATION

HHD is an earthen embankment system located along the perimeter of Lake Okeechobee, a large
freshwater lake with 724 square-miles of surface area in south Florida. The lake is located about
30 miles west of the Atlantic Ocean and 60 miles east of the Gulf of Mexico (Figure 2). The
existing HHD system is approximately 143 miles (230 km) long, and comprises five counties:
Glades, Hendry, Martin, Okeechobee, and Palm Beach. It is divided into eight segments or
“Reaches” for planning purposes. Two southern segments, Reaches 2 and 3, are the focus of the
present study. Reach 2 is 20.42 miles long and extends from the Caloosahatchee River at Moore
Haven to the Miami Canal near Lake Harbor. Reach 3 is 6.70 miles long and extends from the
Miami Canal to the Hillsboro Canal in Belle Glade (Figure 1). Figure 2 depicts the location of
Lake Okeechobee within lower peninsular Florida.

14 PROJECT NEED AND OPPORTUNITY

The HHD, constructed largely of local material (e.g., mud, muck, sand, shell fragments) and with
porous limestone bedrock underlying the levee, has experienced a high degree of underseepage
and seepage through the levee. This seepage resulted in several boils and pipings during 1995,
1998 and 2003 high water events. An unreliable embankment system could allow for a failure of
the system to contain lake waters. Such a failure could result in loss of life, property, and habitat.
A reasonable and effective rehabilitative effort is required to eliminate this possibility.

1.5 PROJECT PURPOSE

The purpose of this project is to reconstruct and rehabilitate Reaches 2 and 3 of the HHD to
prevent a catastrophic failure of the system to retain the waters of Lake Okeechobee. The goal of
the USACE is to provide a reliable embankment system around Lake Okeechobee to contain the
lake waters for flood protection, water supply, and navigation.

1.6 RELATED PROJECTS AND ENVIRONMENTAL DOCUMENTS
Several previous studies are relevant to the current study.
1.6.1 Herbert Hoover Dike Major Rehabilitation Report (MRR), November 2000

From 1994 to 2000, CESAJ prepared a Major Rehabilitation Evaluation Report (MRR) to
quantify the severity of seepage and stability problems along Herbert Hoover Dike. The MRR
indicated a very serious risk of dike failure due to piping. This MRR employed a comprehensive
approach, with engineering, economic, and environmental analyses performed for the entire
Herbert Hoover Dike system. During geotechnical field investigations, more detailed, site-
specific information was obtained for the engineering analysis of Reach 1. These analyses
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Source: USACE.

Figure 2. Vicinity Map
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allowed the USACE to: (a) determine whether or not rehabilitation measures related to seepage
and stability problems are warranted; (b) provide economic justification for the rehabilitation
measures; (c) address environmental issues related to the proposed rehabilitation; (d) prepare the
MRR to serve as a technical supporting document for a comprehensive Project Cooperation
Agreement; and (e) allow direct progression into preparation of Plans and Specifications for
rehabilitation of Reach 1. The evaluation indicated that rehabilitation efforts were warranted and
recommended that a series of additional efforts should be initiated if appropriate funding is
available.

1.6.2 Herbert Hoover Dike Major Rehabilitation Report
Draft Environmental Impact Statement (MRR DEIS), July 1999

While the MRR 2000 (described above) documented seepage and stability concerns and
rehabilitation options for the HHD system, the MRR Draft Environmental Impact Statement
(DSEIS) focused specifically on Reach 1. The DSEIS proposed three actions for rehabilitation.
The No Action Alternative involved no improvements to the embankment at Reach 1. Alternative
No. 1 involved the construction of a stability berm, improvements to existing drainage ditches,
and regulation of the water level in the ditch system. Alternative No. 2 proposed the construction
of an impervious cutoff wall and landside stability berm. Alternative No. 3, the Preferred
Alternative, proposed the installation of a seepage berm with relief trench along the landward toe
of the embankment. It was determined that implementation of Alternative No. 3 would cause
minimal short-term disturbance to, and displacement of, components of the human and natural
environments. These included minimal soil, vegetation, and wetland disruption during excavation
and fill activities. Minimal effects to existing water resources, and foraging habitat for wading
birds and listed species were expected as well. Implementation of this alternative was expected to
improve slope stability and seepage control and reduce the probability of a dike breach within
Reach 1.

1.6.3 Herbert Hoover Dike Value Engineering (VE) Study, July 2002

The MRR 2000 (described in Section 1.6.1 above) was approved in November 2000 contingent
on revisions to the economic evaluation. To address this need, in 2001 a Value Engineering (VE)
study was initiated for the project in order to reduce real-estate costs and minimize the footprint
of the project within functional wetlands. The VE study recommended excavating the toe (i.e.,
the area near the base) of the landward dike and replacing it with a gravel filter, as well as
installing a seepage trench similar to the MRR, but lakeward of the toe berm. The existing toe
ditch would be used for drainage and conveyance of water, but no regulation of water levels in
the ditch would be provided.

1.6.4 Herbert Hoover Dike Major Rehabilitation Report (MRR),
Reach 1, Final Environmental Impact Statement (FEIS), July 2005

In 2002 and 2003, emergency repairs to the HHD were undertaken to stop boils occurring in the
toe ditch near South Bay. The 2002 VE solution (described above) was implemented over a one-
mile stretch in Reach 3. The VE Recommended Plan was unsuccessful due to the effect of
additional seepage appearing in the toe ditch and the introduction of water on adjacent private
properties. This led the Corps to modify the selected alternative described in the 2000 MRR and
2002 VE and prepare a Draft Supplemental Environmental Impact Statement (DSEIS) to evaluate
this new design.
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Four actions for reducing the probability of a breach of Reach 1 of the HHD were presented in the
FEIS. The No Action Alternative involved making no improvements to the embankment at
Reach 1. Alternative No. 1 proposed the construction of a stability berm, improvements to
existing drainage ditches, and regulation of the water level in the ditch system. Alternative No. 2
proposed the construction of an impervious cutoff wall and landside stability berm. Alternative
No. 3 involved the installation of a seepage berm with relief trench along the landward toe of the
embankment. Alternative No. 4, chosen as the preferred alternative, involved a hanging cut-off
wall and a relief trench with a French drain system as a toe berm, all within the footprint of the
existing HHD. Unlike the other alternatives, this alternative would not significantly impact the
resources landward of the existing toe ditch at the HHD’s base. In addition, real estate
requirements were limited to the HHD’s existing footprint,

A Notice of Availability (NOA) was published in the Federal Register on April 1, 2005. The
Final Supplement EIS (FEIS) was noticed in the Federal Register on July 8, 2005. A Record of
Decision was signed on September 23, 2005.

1.7 DECISION TO BE MADE

This Final EIS will evaluate whether to implement major repairs to improve the structural
stability and reduce risks of a breach at Reaches 2 and 3 of the HHD and, if so, evaluate
alternatives to accomplish that goal.

1.8 PROJECT PARTNERS

The South Florida Water Management District (SFWMD) is the local, Non-Federal Sponsor for
the rehabilitation of HHD. The SFWMD has responsibility for acquiring all lands and easements,
rights-of-way, relocations, and dredged material disposal sites required for project
implementation. Other agencies participating include the U.S. Fish and Wildlife Service
(USFWS) and the Florida Department of Environmental Protection (FDEP).

1.9 NOTICE OF INTENT AND SCOPING LETTER

A Notice of Intent (NOI) to prepare a Second Supplemental Environmental Impact Statement to
the Final EIS on Herbert Hoover Dike Major Rehabilitation and Evaluation Report was published
in the Federal Register on August 9, 2006 (Appendix E).

A scoping letter was sent on August 10, 2006 to interested federal, state and local agencies,
Indian tribes, interested organizations and the public requesting their comments and concerns
regarding alternatives for stabilizing Reaches 2 and 3 of the HHD. Comments were received from
August 10, 2006 through September 9, 2006 (Appendix E).

1.10 PERMITS

The proposed HHD repairs are subject to Section 402 of the Clean Water Act and would require
Water Quality Certification from the FDEP. The FDEP has already issued an exemption for
Water Quality Certification for work along Reach 1A. The Section 402(b)(2) NPDES permit will
be for construction activities that disturb more than five acres of land. This permit will be
acquired prior to the initiation of construction.
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2.0 ALTERNATIVES CONSIDERED

There are two alternatives currently under consideration, including the No Action Alternative and
the Recommended Plan. The details of both alternatives as well as the development of the
Recommended Plan are presented below.

2.1 NO ACTION ALTERNATIVE

The No Action Alternative is defined as not taking actions or making physical alterations to
improve or repair the HHD within Reaches 2 and 3. It would maintain the current condition of the
dike. The No Action Alternative would not provide acceptable compliance with current
regulation requirements of safety factors relative to dike stability. Without acceptable
improvements to Reaches 2 and 3 of the HHD, the safety of the surrounding human and natural
environment may be severely impacted with subsequent effects upon the local and regional
economies. The continuation of piping and boils occurring in this area would increase the
potential for local flooding due to rainfall and runoff. In the event of a total breach, significant
impacts to human life, existing soils, vegetation, water resources, habitat, threatened and
endangered species, agriculture and property would result. The No Action Alternative does not
provide a long-term solution to the seepage and stability problems existing along Reaches 2
and 3.

2.2 ALTERNATIVE ACTIONS

In the evolution of this project, several sets of alternative plans were developed and evaluated to
modify, upgrade, and reconstruct the HHD system. This section summarizes the alternative plans
and the decisions regarding those alternative plans in the 2000 MRR, 1999 DEIS, and the 2005
FEIS for Reach 1, and subsequent actions taken to develop a Recommended Plan.

2.2.1 2000 MRR and 1999 DEIS

Alternative No. 1. This alternative included increasing the water level in the drainage ditches
and the construction of a stability berm at the landside toe of the levee. Culverts with
automatic/manual gates and pumps would be installed to control the water level in the ditches.
During critical high water periods, the water level in the ditches would be raised to limit the
differential head across the levee. Additionally, 3 to 4 feet of peat would be excavated from the
landside toe of the levee. Then a 25-foot-wide, 5-foot-deep stability berm would be constructed.
The stability berm would allow access to the toe of the embankment and ditches for inspection.
This alternative was not selected as the Recommended Plan because it did not provide adequate
protection from the seepage and stability problems that threaten critical areas of Reach 1 of the
HHD.

Alternative No. 2. Alternative No. 2 involved an impervious cutoff wall and a landside stability
berm at the toe of the levee. The cutoff wall would impede groundwater flow. This is the most
positive method of underseepage control because it reduces both uplift pressure and through
seepage. The wall would consist of a 3-foot-wide, 60-foot-deep excavation filled with soil-
bentonite or soil-cement mixture. The top of the wall would be at an approximate elevation of 25
feet. A landside stability berm, as described in Alternative No. 1, would also be constructed.
Because of the intensive construction effort, costs, and the effects of the cutoff wall to the local
groundwater regime, this action was not selected as the preferred alternative.
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Alternative No. 3. Alternative No. 3 included the installation of a seepage berm with a relief
trench and a French drain system along the landward toe of the HHD. In areas where the HHD
toe rests on a peat layer, construction of the seepage berm would begin with excavation of peat
material from the landside toe. No excavation would be performed at higher elevations of the
embankment slope. The seepage berm would be constructed along the lower portion of the
embankment toe. In areas where a toe ditch now exists, the ditch would be replaced by the
proposed seepage berm. The landward side of the berm would contain perforated culvert. A deep
relief trench would be excavated immediately below the culvert within the toe ditch and along its
entire length. The berm would prevent the piping of sands and silts from the embankment and its
foundation. The relief trench would be designed to control uplift pressures and prevent seepage
and piping flows from extending landward of the embankment. The perforated culvert system
would collect and convey seepage flows to controlled outlets that empty into existing drainage
canals. A drainage swale would also be constructed along the landward toe of the berm to collect
and convey surface drainage from each side of the drainage berm. Implementation of Alternative
No. 3 would improve slope stability and seepage control. Alternative No. 3 was selected as the
Recommended Plan in the 2000 MRR

2.2.2 2005 FEIS for Reach 1

The final array of alternative actions evaluated in the 2005 FEIS for Reach 1 were:

Alternative No. 1. Identical to Alternative No. 1 of the 2000 MRR. Again, this alternative was
not selected because it would not provide adequate protection from the seepage and stability
problems that threaten critical areas of Reach 1 of the HHD.

Alternative No. 2. Identical to Alternative No. 2 of the 2000 MRR. This alternative was again
not selected as the Recommended Plan because of the intensive construction effort, costs, and the
effects of the cutoff wall to the local groundwater regime.

Alternative No. 3. Identical to Alternative No. 3 of the 2000 MRR, 1999 DEIS. Although this
alternative was selected as the Recommended Plan in the 2000 MRR, weaknesses were
discovered during an implementation of this alternative on a one-mile stretch of Reach 1. The
design demonstrated a lack of ability to control seepages that would resurface on adjacent
properties. Therefore, this alternative was not selected as the Recommended Plan for Reach 1.

Alternative No. 4. Alternative No. 4 was selected to be the Recommended Plan for Reach 1. The
design included a hanging seepage cutoff wall (a vertically excavated trench filled with a mixture
of bentonite and concrete to reduce water seepage through and under the dike) on the landward
side of the dike slope and a relief trench with an inverted filter and relief berm at the toe of the
landward slope of the dike, terminating at the toe ditch (Figure 3). The cutoff wall would be at an
approximate elevation of 26 feet on the HHD slope, with excavation stopping prior to the
impervious geologic layer. This would allow groundwater to flow beneath the HHD and
underseepage to be collected by the relief trench. The relief trench and inverted filter would be
constructed adjacent to the existing toe ditch and within the HHD footprint at the landward toe.
An access road would be built on top of the relief trench. The plan is similar to the MRR solution
Alternative No. 3, but would not contain a closed culvert system as outlined in the MRR.
Further, it utilizes the hanging cut-off wall to prevent piping. The closed culvert system would be
replaced with the existing open toe ditch for removal of seepage. Seepage water from the seepage
toe berm and relief trench would flow freely into the existing toe ditch. Slight alterations in
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design were made to accommodate such local structures as a rock quarry and a water filtration
plant.

HERBERT HOOVER DIKE
Original Design for Reach 1

Figure 3. Herbert Hoover Dike, Original Design for Reach 1

2.2.3 Independent Technical Review of the Reach 1 Recommended Plan

The Recommended Plan for Reach 1 was developed well before Hurricane Katrina’s devastating
impact on the hurricane protection levees in New Orleans in August 2005. Even though
construction in Reach 1 was begun in December 2005, it was concluded by the USACE that the
lessons learned in Katrina’s aftermath should be used to ensure that the HHD would continue to
protect lakeside communities. Construction was halted, and an Independent Technical Review
(ITR) panel was convened for further evaluation of the design of the project.

The ITR panel included Corps experts from across the nation, as well as participants from the
SFWMD. This group evaluated the HHD rehabilitation project design to determine if it was
consistent with applicable criteria, regulations and professional standards and practices. After the
ITR review, a second level of evaluation was conducted. In early September 2006, the USACE
hosted a meeting of about 40 experts to review the ITR findings and to discuss future actions for
strengthening the HHD. The new design concept agreed upon by this group included a seepage
berm for decreasing piping and a cut off wall for increasing stability (Figure 4). The design
approach also incorporated additional protection features, where needed. This design allowed for
upgrading, if or when such actions are determined to be necessary.

The plan recommended by the ITR team involved the incorporation of additional property into an
expanded seepage berm of the dike system to provide additional stability and reduce piping. The
local sponsor, SFWMD, would have the responsibility for acquisition of the additional real estate.
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Because real estate acquisition can be a lengthy process, and because the need to improve the
HHD system along Reaches 2 and 3 is of high priority, the USACE proposes to proceed with
those elements of the ITR plan that can be implemented within the footprint of the existing dikes.

HERBERT HOOVER DIKE
ITR-Revised Design

Culo Wah
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Figure 4. Herbert Hoover Dike, ITR-Revised Design

The plan developed for Reach 1 by the ITR team forms the basis for the Recommended Plan for
Reaches 2 and 3.

2.2.4. Recommended Plan

For Reach 3 and the eastern portion of Reach 2, the Recommended Plan includes the construction
of a seepage berm that would extend to the far side of the existing toe ditch at the edge of the
existing project right-of-way (Figure 5); the toe ditch would be filled. In addition, a seepage
cutoff wall would be installed in the center of the dike. For additional details, please see
Appendix G.

This design would be modified slightly for the western portion of Reach 2 (Figure 6), where,
instead of a toe ditch outside the levee, a borrow canal is present. The western portion of Reach 2
is characterized by a clay layer found approximately 20-40 feet below the surface; such a clay
layer is not present at Reach 3 or eastern Reach 2. Tying the cutoff wall in western Reach 2 into
the clay layer would result in less seepage than would be allowed by the cutoff wall alone. This
would enable construction of a smaller seepage berm than is necessary in Reach 3 or eastern
Reach 2. The berm would extend only to the canal edge adjacent to the dike; the borrow canal
would not be filled. For additional details, please see Appendix G.
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HERBERT HOOVER DIKE
Design for Reach 2 & 3

kg

Figure 5. Herbert Hoover Dike, Design for Reaches 2 and 3

HERBERT HOOVER DIKE
Design for Western Reach 2

Figure 6. Herbert Hoover Dike, Design for Western Reach 2
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2.2.5 Environmental Consequences of the No Action Alternative and

Recommended Plan

Table 1. Summary of Environmental Consequences

Resource No Action Alternative Recommended Plan
Climate No Effect No Effect
Topography No Effect No Effect
Geology No Effect No Effect
Soils Potentlallfor d{splacement of soils No Effect
nearest dike failure.
Prime and Unique Farmlands No Effect No Effect

Flooding may affect existing

Cutoff wall would affect the
principal source of recharge in
this area. Impeded groundwater

Hydrology evaporation and recharee regime flow would lower water table.
p ECTCBIME. | g ibsurface percolation into
permeable sediments would be
decreased.
D Cutoff wall could reduce tail-
Reduced irrigation water supply ) lovels i
Water Supply at critical times may damage waters, lower water fevels 1n
ditches and canals, and reduce
Crops. o
irrigation water supply.
. Increased sediments and nutrients | BMPs during construction will
Water Quality

in surface waters due to flooding.

minimize impacts.

Water Management

Flooding would alter
management practices.

No Effect

Native vegetation and crops could

Filling toe ditch would eliminate

Vegetation be damaged by floodwaters. wetland plant communities.

Wetlands No Effect Filling toe ditch would eliminate
wetlands.

Fish and Wildlife Loss of some wildlife habitat in Habitat provided by toe ditch

vicinity of breach.

would be eliminated.

Protected Species

No significant impacts to T& E
species expected.

No Effect

Minimal, temporary, and

Noise No Effect localized effects due to
construction activities.
Minimal, temporary, and
Air Quality No Effect localized effects due to
construction activities.
HTRW No Effect No Effect
Land Use - Agriculture Exteqswe crop damage with No Effect
flooding.
Land Use - Urban Land Loss property with flooding. No Effect
Transportation Flpodmg may damage roads and No Effect
railroads.
Infrastructure Flooding may damage electrical No Effect

and communications networks.

Aesthetic Resources

No Effect

Minor short-term impacts to
localized areas.

Recreational Resources

No Effect

Temporary/short-term impacts to
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Resource No Action Alternative

Recommended Plan

park access, bank fishing, bike
trail, access to select lake side
locations. Moderate impacts to
LOST.

Potential significant adverse
Cultural Resources g

effects in event of dike failure.

Minimal adverse impacts.

Flooding may result in loss of
Socioeconomics property and life.

No adverse consequences
expected. Possible beneficial
impacts to local economy due to
construction.
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3.0 AFFECTED ENVIRONMENT

3.1 INTRODUCTION

The Council on Environmental Quality Regulations requires a description of the affected
environment (40 CFR 1502.15):

The environmental impact statement shall succinctly describe the
environment of the area(s) to be affected or created by the alternatives
under consideration.

This section describes the environment surrounding Reaches 2 and 3 of the HHD and Lake
Okeechobee, as it currently exists. The alternative actions are analyzed following each of these
conditions in order to determine environmental effects in Section 4.0.

3.2 CLIMATE

Lake Okeechobee is located in a region characterized by a humid subtropical climate. The lake
has an area of approximately 720 square miles (1865 square kilometers) with its approximate
center near 26° 56’ 55" north latitude, 80° 56" 34" west longitude. Summers are long and warm
with frequent afternoon convection storms. Winters are dry and mild with temperatures rarely
falling below freezing. Prevailing winds in the area vary from southeast to east-northeast, except
during winter when winds are from a northwesterly direction. The annual mean wind speed is 9.4
miles per hour (15 km per hour) (USDA, 1978). The most significant factor affecting the climate
of the Lake Okeechobee area is its proximity to large water bodies. Although located on a parallel
occupied primarily by arid lands around the world, the maritime effects of the Gulf of Mexico
and the Atlantic Ocean on this area result in a significantly modified climate. The lake itself
further influences the climate surrounding the lake. Because the lake stays cooler than the
surrounding land during warm days and warmer than the land at night, the pressure differences
and consequent winds significantly affect the local environment. The cooler lake temperatures
during the day have a suppression affect on cloud formation over and near Lake Okeechobee. On
remote imagery, the lake often appears as a hole in the cloud cover, sometimes being cloud free
when surrounding areas contain significant cloud cover. Consequently, there is generally up to a
30 percent reduction in annual rainfall over and west of the lake compared to surrounding areas
(Henry et al., 1994).

3.3 TOPOGRAPHY

The area surrounding Lake Okeechobee can be divided into three physiographic regions: (1) the
Western Flatlands to the west and north of the lake which slope gently towards the lake; (2) the
Eastern Flatlands to the east of the lake which slope gently towards the lake; and (3) the
Everglades Region to the south, southeast, and southwest of the lake that generally slope away
from the lake (Klein et al., 1964; Lichtler, 1960). The topography of lands surrounding Lake
Okeechobee is flat to gently sloping with an elevation ranging from 10 to 20 ft (3 m to 6 m)
NGVD.

Reaches 2 and 3 exist entirely within the Everglades physiographic region with typical surface
elevations ranging from 12 to 14 feet (3.6 m to 4.3 m) NGVD. The elevation at the crest of the
HHD in Reaches 2 and 3 ranges from 35 to 40 feet.
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The mean Lake Okeechobee water surface elevation is 14.5 ft (4.4 m) NGVD, although this level
varies from one side of the lake to another depending upon wind speed and direction. Depths of
the lake within one mile (1.6 km) of the HHD range from 1 ft (30 cm) to 11 ft (3.4 m) below the
mean water level in natural areas, and are approximately 38 ft (11.6 m) below mean water level in
the rim canal.

34 GEOLOGY
3.4.1 Geology of the Lake Okeechobee Area

Flatlands Regions: In the Western and Eastern Flatlands regions, Pamlico Sand composed
primarily of sand and limestone of the Late Pleistocene occurs from 0 to 10 ft (0 m to 3 m) below
land surface. The Anastasia Formation occurs below this from 10 ft to 230 ft (3 m to 70 m) below
land surface and consists of sand, limestone, and shell beds of the Pleistocene. The layer of
material below this is Caloosahatchee Marl, which occurs from 230 ft to 330 ft (70 m to 100 m)
below land surface and is made up of shelly sands and shell marl of the Pliocene.

Together, the Anastasia Formation and Caloosahatchee Marl comprise the water table or non-
artesian aquifer of this region. Underlying these porous layers, there are a series of formations
with lower permeability that act as a confining layer. The uppermost of these layers is the
Tamiami Formation, which occurs from 330 ft to 400 ft (100 m to 123 m) below land surface.
The Tamiami formation is comprised of marly sand, marl, and shell beds of the Miocene. The
Hawthorn Formation occurs from 400 ft to 890 ft (123 m to 271 m) below land surface, and is
composed of clayey and sandy marl of the Miocene. The Tampa Formation is located from 890 ft
to 940 ft (271 m to 287 m) below land surface and is made up of limestone and some marl of the
early Miocene. The Tampa Formation exhibits somewhat higher permeability yielding some
artesian water.

The deepest known layers are composed of limestone and yield water under artesian conditions
with sufficient pressure to flow to the surface. This principal artesian aquifer (Floridan Aquifer)
underlies all of Florida and part of southeast Georgia. The layers of this aquifer are the Suwannee
Limestone, Ocala Group, and Avon Park Limestone Formations that date back to the Oligocene,
Late Eocene, and Late middle Eocene periods, respectively. While the Suwannee Limestone
Formation occurs from 940 ft to 1,000 ft (287 m to 305 m) below land surface, the remaining
layers vary from 1,000 ft (940 m) below land surface to undetermined depths.

Everglades Region: In the Everglades region, which surrounds the southern, southwestern, and
southeastern perimeter of the lake, the geological formation found at the surface is a thick
covering of organic soils. These organic materials started accumulating about 5,000 years ago and
range in thickness from 3 ft to 10 ft (1 m to 3 m). The Fort Thompson formation occurs from 8 to
30 ft (2.4 m to 9 m) below land surface, and is composed of marine and fresh-water sands, marls,
limestone, and shell beds of the Pleistocene. The organic layer and the Fort Thompson Formation
of the Everglades region are found in place of the Pamlico Sand and Anastasia Formations of the
flatlands. Below these strata, the series of occurrence, composition, and permeability corresponds
between the two regions, differing only in relative depths (Schroeder et al., 1954). Reaches 2 and
3 lie entirely within the Everglades region.
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3.4.2 Geology of HHD, Reaches 2 and 3

USACE subsurface borings show that the geology under Reaches 2 and 3 includes a combination
of peat, silt, clay, limestone/sandstone, sand, and shell at varying depths. Elevations of the
geological layers are referenced to above and below sea level (asl and bsl, respectively).

Reach 2, West: Between the Moorehaven Lock (S-77) and Culvert 1A, subsurface borings taken
below the dike show that sand, shell, and clay are most prevalent. Mainly peat, sand and silt
occur between 10 and 15 feet (asl). Layers of sand and limestone/sandstone occur between 12
feet (asl) and -28 feet (bsl). According to the borings, large sections of sand, shell and clay occur
at varying depths between 10 feet and -25 feet under this section of the dike.

Reach 2, Central: Sand dominates the subsurface geology under the dike between culverts 1A
and Clewiston S-310. However, a thin layer of peat and silt dominates the area between 5 and
10 feet (asl). Pockets of limestone/sandstone are prevalent between 12 feet (asl) and -8 feet (bsl).
Borings reveal small pockets of shell, clay, and silt at various depths among the sand between
10 feet (asl) and -40 feet (bsl).

Reach 2, East: This section under the dike between Clewiston structure 310 and Lake Harbor
Structure 3 is also dominated by sand. However, peat is common between elevations 5 and
15 feet (asl). Layers of limestone/sandstone and silt occur intermittently between elevations 5
and 20 feet (asl) and between -15 and -40 feet (bsl).

Reach 3: Borings show that interspersed layers of sand, limestone/sandstone, and clay are most
prevalent between 15 feet (asl) and -40 feet (bsl) under Reach 3. Peat is prevalent between 5 and
15 feet (asl). Small pockets of clay are seen throughout but are not prevalent.

35 SOILS

For general descriptive purposes, the soils found in the Lake Okeechobee region are grouped
based on distinctive patterns of soils, relief, drainage, and natural landscape. There are three
predominant soil groups in areas nearest to the HHD, each representing a distinct group of soil
classes. These groups are referred to as (1) Soils of the Flatwoods, (2) Soils of Sloughs and
Freshwater Marshes, and (3) Soils of the Everglades.

Soils of the Flatwoods are found at various points around Lake Okeechobee, and are especially
predominant in the north. This group is made up of nearly level, poorly drained soils that are
sandy throughout, and have organic staining in the subsoil. The Soils of Sloughs and Freshwater
Marshes are common throughout the Lake Okeechobee region. These soils are nearly level and
very poorly drained. Most are organic with a sandy substratum, and some have a thin organic
surface layer and a loamy subsoil underlain by limestone. Soils of the Everglades are nearly level
and very poorly drained, and are primarily found along the south, southeastern, and southwestern
portions of the lake. This group of soils has a surface layer of muck underlain by limestone.

3.5.1 Soils Adjacent to Reaches 2 and 3

Reaches 2 and 3 occur mainly within the Soils of the Everglades group. According to county soil
surveys data from the U.S. Department of Agriculture, Natural Resources Conservation Service,
the most common detailed soil units in northern Glades County adjacent to the dike include:
Immokalee sand, Lauderhill muck, Plantation muck, and Sanibel muck. Detailed soil units that
occur in northern Hendry County adjacent to the dike include: Pahokee muck, Hallandale sand,
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Margate sand, and Adamsville variant sand. Finally, the detailed soil units adjacent to the dike in
Palm Beach County include: Pahokee muck, Terra Ceia muck, and Torry muck. The muck soil
units in the project area are poorly to very poorly drained and are in swamps, marshes, and
depressions—drained or undrained. The sand soil units are poorly drained soils in broad areas of
flatwoods. Slopes are generally less than two percent.

3.5.2 Prime and Unique Farmlands

The Federal Farmland Protection Policy Act was enacted to minimize irreversible conversion of
farmland to nonagricultural uses. Under this act, Federal and state agencies develop criteria for
classifying soils as “prime” or “unique” for mitigation purposes. No prime or unique farmland
soil classes are located in the three counties (Glades, Hendry, and Palm Beach) that span
Reaches 2 and 3. “Additional farmlands of statewide and local importance” is the remaining
classification of potentially protected farmland. However, the state of Florida has not established
criteria for defining and delineating this classification.

3.6 HYDROLOGY

Lake Okeechobee is a major hydrologic feature of south Florida and the Everglades ecosystem. It
is also the primary reservoir of the Central and Southern Florida Flood Control Project. Lake
Okeechobee receives water principally from rainfall and from the Kissimmee River, which enters
the lake from Okeechobee County to the north. Smaller tributaries, including Fisheating Creek,
Harney Pond Canal, Indian Prairie Canal, Taylor Creek, and lesser streams from small drainage
basins adjacent to the lake contribute as well.

Because of Lake Okeechobee’s large surface area, much of the surface water is lost to
evaporation each year. Water is also released from the lake through the principal outfall canals
including the West Palm Beach, Hillsboro, North New River, Miami, St. Lucie, and
Caloosahatchee River canals (Figure 7). The Caloosahatchee River and St. Lucie canals are the
primary outlets for release of floodwaters when the lake is above regulation stages (USACE,
1999).

Flow in the major drainage canals is generally from Lake Okeechobee toward the coasts.
However, at times the flow in the canals is toward the lake owing to various combinations of
concentrated rainfall and drainage pumping from farmlands into the canals. The groundwater
throughout the Lake Okeechobee area is usually within 3.28 ft (1 m) of the land surface and
extends to about 330 ft (100 m) below land surface. This water table generally parallels the land-
surface features. Differences in ground elevations are so slight that the water table is a relatively
uniform surface with few undulations.

The principal source of recharge to the groundwater in this area is derived from local rainfall and
from subsurface percolation from the canals into the permeable materials. Discharge from this
shallow groundwater reservoir is by evaporation from the land or water surfaces, transpiration by
plants, seepage into canals, and pumping from shallow wells. The groundwater flow typically
follows a north to south gradient.

The major artesian aquifer underlying this region is the Floridan Aquifer, which occurs from
about 1,000 ft (300 m) below land surface to bedrock (Schroeder et al., 1954).
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Herbert Hoover Dike D-SEIS— Reaches 2 and 3

The major outfall canals along Reaches 2 and 3 include the Caloosahatchee Canal, the Industrial
Canal, the Miami Canal, the North New River Canal, and the Hillsboro Canal.

3.7 WATER SUPPLY

The surface and groundwater in the Lake Okeechobee area provide a valuable source of water for
public, domestic, industrial, and agricultural use for much of Southeast Florida. Additionally,
significant natural areas located in the region receive water from this source as well.

Lake Okeechobee serves as a source of public water supply for Canal Point, Clewiston, Belle
Glade, Okeechobee, Pahokee, and South Bay. Local industries such as sugarcane refineries and
produce packaging/distribution centers also employ the available groundwater and surface water
for their plant operations.

The City of Fort Myers depends upon Lake Okeechobee to ensure the quantity and quality of the
supply of drinking water it withdraws from the Caloosahatchee River. Maintenance of minimum
flows and levels within the downstream natural system places additional demands on the lake.
Urban demands are also expected to steadily increase.

Although the current regulation schedule of Lake Okeechobee was designed primarily to provide
drainage, flood control and water supply benefits, the single largest demand on the lake is to
provide water for agricultural irrigation. Agricultural activities use the canals and culverts
associated with Lake Okeechobee as a source of irrigation water for the many sugarcane and
truck crops produced in the region. To the south and east of Lake Okeechobee, the Everglades
Agricultural Area (EAA) is one of the most productive farming regions in the country. The EAA
relies heavily on water obtained from this resource.

Lake Okeechobee provides water to several natural areas in the region. The Everglades, located
south of the lake, receives an essential share of its annual water requirements directly from Lake
Okeechobee and canals along its southern portion. To the south and southeast, there are three
Water Conservation Areas (WCAs) that receive water from Lake Okeechobee and serve as
functional wetlands and municipal water supply. Located in southeast Palm Beach County,
WCA-1 (Arthur R. Marshall Loxahatchee National Wildlife Refuge) receives water from the
West Palm Beach and Hillsboro Canals that originate from Reach 1 of the HHD. Located in
southeast Palm Beach County and northern Broward County, WCA-2 (part of the Everglades
Wildlife Management Area), receives water from the Hillsboro and North New River Canals also
originating from Reach 1 of the HHD. Located in Broward County, WCA-3 receives water from
the Miami Canal, originating from Reach 3 of the HHD west of South Bay (Figure 7).

The WCAs are viable wetland environments that also provide water supply storage for the
southeast coast. Additionally, water from WCA-3 is discharged to the sloughs and wetlands of
Everglades National Park (Fernald and Patton, 1984).

Water released from two of the major outfall canals provides inflow to coastal estuarine
ecosystems. The Caloosahatchee (C-43) Canal feeds the Caloosahatchee River Estuary on
Florida’s west coast, providing an important source of potable water for Lee County and the City
of Fort Meyers. The St. Lucie Canal feeds the estuaries associated with the St. Lucie Inlet on the
east coast.
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3.8 WATER QUALITY

The Clean Water Act requires that surface waters of each state be classified according to
designated uses. Florida has five classes with associated designated uses, which are arranged by
the degree of protection required. Lake Okeechobee has been designated by the Florida
Department of Environmental Protection (FDEP) to have the designated uses of Class I — Potable
Water Supplies and Class III — Recreation, Propagation and Maintenance of a Healthy, Well-
balanced Population of Fish and Wildlife.

Lake Okeechobee is considered a naturally eutrophic water body that is tending to become
hypereutrophic, due primarily to nutrient inputs from the Kissimmee River and the Taylor Creek
basins. Water quality conditions in the upper Kissimmee River appear to be improving, primarily
due to re-routing of wastewater flows from the river to reuse and groundwater discharge sites.
However, large quantities of nutrients are still discharged from Lake Toho to Lake Kissimmee
and other downstream areas. Water quality improves from Lake Kissimmee near Lake
Okeechobee, where the channel flows mostly through unimproved rangeland. Unfortunately,
pollutant loadings increase as cattle and dairies grow more numerous near the lake. The lake's
phosphorus is internally recycled, and a vast reservoir of the nutrient is stored in the lake
sediments as well as in wetland and canal sediments. Because of this, phosphorus within the lake
may not reach acceptable levels for many decades or even a century.

Widespread algal blooms and resulting fish kills have launched the environmental community
and governmental agencies to investigate and analyze the lake's problems. The Lake Okeechobee
Technical Advisory Committee, formed to assess the situation and recommend solutions,
determined that phosphorus from dairies and agriculture was a major cause of the noxious algal
blooms and that levels should be reduced by 40 percent. A few others contended that the
secondary cause of increased phosphorus is the flooding of hundreds of acres of perimeter
wetlands after the SFWMD decided in the late 1970s to raise the lake's water level. The higher
level also reduced valuable fish-spawning grounds and waterfowl feeding and nesting habitat
(USACE, 2006).

In general, the water quality trends for the lake are stable at six sites, improved at two sites, and
degraded at two sites. The best water quality observations were noted for the flow entering
Fisheating Creek and along the west near wetlands, while the worst water quality conditions
occurred in the south near agricultural areas, and to the northeast by Taylor Creek, Nubbin
Slough and the St. Lucie Canal. The reported major pollution sources in this basin were dairies
and agriculture. A generalized assessment of the lake shows it as having fair water quality
conditions, except for Myrtle Slough, which was shown to have poor water quality, and the
extreme south-southwest section of the lake where good water quality conditions are described by
the 305(b) report (FDEP, 1996).

3.9 WATER MANAGEMENT
3.9.1 Operations

As explained above, Lake Okeechobee benefits south Florida by storing large volumes of water
during wet periods for subsequent environmental, urban and agricultural needs during dry
periods. However, extended periods of high water levels in the lake have been identified as
causing stress to the lake’s littoral zone. In addition, south Florida’s potential for heavy rains and
hurricanes requires that water levels in the lake be carefully monitored to ensure that they do not
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rise to levels that would threaten the structural integrity of the HHD. For these reasons, when
water levels in the lake reach certain elevations designated by the regulation schedule, discharges
are made through the major outlets to control excessive buildup of water in the lake. The timing
and magnitude of these releases is not only important for preserving the flood protection of the
region, but also for protecting natural habitats of downstream estuaries and the Everglades.

The Corps is ultimately responsible for prescribing regulations and key operating criteria for the
lake. The current regulation is called the Water Supply and Environment (WSE) schedule. It was
adopted as the official regulation schedule in July 2000 after an extensive multi-agency and
multi-objective evaluation process led to a Record of Decision (ROD) signed in July 2000. The
first releases made under WSE occurred in July 2002. In the relatively short four-year period
since releases began under WSE, the schedule demonstrated improved performance although
weaknesses became evident. Specifically, water releases under the WSE regulation schedule
were too limited for the lake’s littoral zone and estuaries (USACE, 2006).

In answer to this, the Corps initiated a multi-phase effort to improve the Lake Okeechobee
regulation schedule (LORS). The first phase of testing and implementation began in 2004. Phase
two of the multi-phase effort to improve the regulation schedule is currently underway.

3.9.2 Structures

The Caloosahatchee River (C-43) and the St. Lucie Canal (C-44) are the primary outlets for
release of floodwater when the lake is above regulation stages. Additionally, a series of
structures situated around Lake Okeechobee provides flood protection, controls drainage, and
facilitates navigation (Figure 7). The Corps operates the primary structures and navigation locks
around the lake and is responsible for maintenance of the schedule. The SFWMD operates and
maintains the secondary water control structures and pump stations.

Along Reaches 2 and 3, there are five gated culverts, four hurricane gate structures at the
Caloosahatchee, Industrial, Miami, and the Hillsboro canals, and a lock at both the
Caloosahatchee and Miami canals (Figure 7). Along Reach 3, there is one gated culvert and one
hurricane gate structure. Control of waters from these structures is primarily the responsibility of
the Corps and SFWMD.

Because the area surrounding Reaches 2 and 3 has little natural drainage, it depends on large
pump stations to prevent flooding during periods of heavy rain. Excess water is pumped from the
EAA into Lake Okeechobee during wet months, and water is released from the lake for irrigation
during the dry growing season (Fernald and Patton, 1984).

3.10 VEGETATION AND COVER TYPES

The vegetation and cover types within the Lake Okeechobee region have been greatly altered
during the last century. Historically, the natural vegetation was a mix of freshwater marshes,
hardwood swamps, cypress swamps, and pine flatwoods. The freshwater marshes were the
predominant cover type throughout, but especially along the southern portion of the lake where it
flowed into the Everglades. These marshes were vegetated primarily with sawgrass (Cladium
jamaicense) and scattered clumps of Carolina willow (Salix caroliniana), sweetbay (Magnolia
virginiana), and cypress (Taxodium spp.). Hardwood swamps dominated by red maple (Acer
rubrum), sweetbay, and sweet gum (Liquidambar styraciflua) occurred in riverine areas feeding
the lake, while cypress swamps composed mostly of cypress were found in depressional areas
throughout the region. Pine flatwoods composed of slash pine (Pinus elliottii), cabbage palm
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(Sabal palmetto), and saw palmetto (Serenoa repens) were prevalent in upland areas especially to
the north. Although some of these natural areas still exist, the introduction of controlled drainage
for agriculture and land development has resulted in a significantly different set of cover types.

There is an abundance of exotic and nuisance vegetation along Reaches 2 and 3. The exotic
invasive plants, melaleuca (Melaleuca quinquenervia), Australian pine (Casuarina sp.), and
Brazilian pepper (Schinus terebinthifolius) are found throughout the area. In the toe ditch and the
network of canals, nuisance vegetation exists, including species such as water hyacinth
(Eichhornia crassipes) water lettuce (Pistia stratiotes), hydrilla (Hydrilla verticillata), cattails
(Typha sp.), and bamboo (Arundinaria sp.).

3.10.1 Landward of HHD

Landward of the entire HHD, sugarcane plantations, improved pasture, row crops, and urban
lands now prevail. The HHD itself is covered with mixed grasses that are mowed on a regular
basis.

3.10.2 Waterward of HHD

The major cover types on the waterward side of Reaches 2 and 3 include open water and
freshwater marshes. A 98,000-acre (154-square-mile) littoral zone is found along the Lake's
western edge and on the islands in its southern shore (Kraemer Island, Torry Island and Ritta
Island, which together encompass 4,000 acres). The littoral zone supports more than 50 species
of emergent, submerged, and floating-leaf plants. Some of the better-known species from this
region include: spikerush (Eleocharis cellulosa), panic grass (Panicum spp.), cattail (Typha spp.),
willow (Salix spp.), torpedograss (Panicum repens), water lily (Nelumbo spp.), and sand
cordgrass (Spartina bakeri) (Lake Okeechobee.org, 2006).

Anecdotal information suggests that prior to settlement, Torry and Kreamer Islands were
covered by dense stands of pond apple (Anona glabra) and the endangered Okeechobee gourd
(Cucurbita okeechobeensis). All three islands were settled in the early 1900s and were cleared,
ditched and bermed to produce cropland. By the mid-1970s, all farming operations had been
abandoned (O’Dell and Sharfstein, 2005). The Florida Fish and Wildlife Conservation
Commission (FFWCC) and the South Florida Water Management District (SFWMD) recently
completed a habitat enhancement project on Ritta Island through the removal of perimeter levees,
ditches and abandoned concrete water control structures that impeded the natural hydrology of
the islands. Since completion of the restoration project, a variety of wading birds have been
sighted on the northern portion of the island and the removal of arrowroot (Maranta arundinacea)
is expected to allow for colonization by eelgrass (Vallisneria americana) and native pondweed
(Potamogeton illinoensis (O’Dell et al., 2005).

3.11 WETLANDS

Wetlands in the Lake Okeechobee area, though greatly reduced in quality through human impact,
still exist as valuable ecosystems both landward and waterward of the HHD. Lake Okeechobee
hydraulically feeds wetlands beyond the dike, providing freshwater for the Florida Everglades to
the south and for Water Conservation Areas in Palm Beach and Broward Counties.
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3.11.1 Landward of Reaches 2 and 3

On November 7 and 8, 2006, an interagency team of biologists from U.S. Army Corps of
Engineers (USACE), U.S. Fish and Wildlife Service (USFWS), and U.S. Environmental
Protection Agency (USEPA) used the Uniform Mitigation Assessment Method (UMAM) to
evaluate the quality of wetlands potentially affected by the Recommended Plan. The UMAM is a
standardized procedure for assessing the functions provided by wetlands and other surface waters,
the amount that those functions are reduced by a proposed impact, and the amount of mitigation
necessary to offset that loss. A full explanation of the UMAM procedure as provided by the
Florida Administrative Code, Chapter 62-345 is in Appendix F.

The first step in the UMAM process is to determine the assessment area(s). As defined in F.A.C.
62-345.200, an assessment area is all or part of a wetland or surface water impact site, or a
mitigation site that is sufficiently homogeneous in character, impact, or mitigation benefits to be
assessed as a single unit. The overall area of potential impact was defined as land within 150 feet
landward of the toe of the dike in Reach 3 and eastern Reach 2. A total of 229.5 acres were
assessed. Western Reach 2 between S77 and S4 was not assessed because the toe of the dike
borders a borrow ditch that will not be affected during project construction. Additionally, John
Stretch Park was not assessed because no wetlands are present. The remaining portions of
Reaches 2 and 3 were divided into assessment areas of similar conditions. Reach 2 was separated
into five areas:

Reach 2 - West;
Reach 2 - East 1;
Reach 2 - East 2;
Reach 2 - East 3; and
Reach 2 - East 4.

Nk W=

Reach 3 was divided into four areas:

Reach 3 - John Stretch Park, East 1;
Reach 3 - John Stretch Park, East 2;
Reach 3 - Southbay West; and
Reach 3 - Southbay.

el

No jurisdictional determination was performed prior to the UMAM assessment. Therefore, the
assessment acreage potentially includes non-wet areas. Where US 27 is located within the 150-
foot assessment area, the roadway was deleted from the assessment acreage by calculating the
area as that between the toe of dike and the edge of pavement.

The UMAM scores three wetland parameters: (1) location and landscape support; (2) water
environment; and (3) community structure for vegetation and/or benthic communities. The
parameters are scored on a scale of one to 10, with one being “not present” and 10 being
“optimal.” For the current condition, scores ranged from one to six for all three parameters.
Therefore, the wetlands are of low to moderate quality.

According to the UMAM, the dominant plant species for the entire assessment area include
melaleuca (Melaleuca quinquenervia), Brazilian pepper (Schinus terebinthifolius), Australian
pine (Casuarina equisetifolia), leather fern (Acrostichum danaeifolium), cattails (Typha sp.), duck
potato (Sagittaria sp.), primrose willow (Ludwigia peruviana), common reed (Phragmites
australis), giant foxtail (Setaria magna), sawgrass (Cladium jamaicense), water-lettuce (Pistia
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stratiotes), and royal palm (Roystonea elata). For a thorough explanation of the UMAM
procedure and a complete list of species, refer to Appendix F.

3.11.2 Waterward of Reaches 2 and 3

Waterward of Reaches 2 and 3 are large freshwater marshes in the shallow littoral zones of the
lake. See Section 3.10.2 for an explanation of the dominant plant types in these areas.

3.12 FISH AND WILDLIFE

The Corps conducted a two-year study within the littoral zone of the lake to collect baseline
wildlife data from May 1997 to November 1998 (USACE, 1999b). Much of the data for this
section is based on the findings of that study combined with previous wildlife findings integrated
in the 1999 report.

The area around Lake Okeechobee includes a wide variety of habitats for wildlife, including
wading and migratory birds, many mammals, amphibians, and reptiles, as well as prey species
such as crayfish, prawns, apple snails, and aquatic insects. The U.S. Fish and Wildlife Service
(USFWS) has designated two species of mammals, 11 species of birds, and seven species of
reptiles in Glades, Hendry, and Palm Beach counties as threatened or endangered. There are also
two state-listed mammal species present in the counties, including the mangrove red fox and the
Florida black bear, which are not on the federal list (Section 3.10). Table 2 lists fish and wildlife
species typical of Lake Okeechobee.

3.13 THREATENED AND ENDANGERED SPECIES

Table 3 lists species with threatened or endangered legal status for Glades, Hendry, and Palm
Beach counties. The state lists two mammals that are not listed federally—the Florida black bear
and the mangrove fox squirrel. The state also lists a variety of plants and lichens not given
endangered or threatened status on a federal level.

3.13.1 American Alligator

The American alligator’s range extends across the southeastern states of Alabama, Arkansas,
North and South Carolina, Florida, Georgia, Louisiana, Mississippi, Oklahoma, and Texas
(University of Florida, 1998). This reptile’s primary habitat includes freshwater swamps and
marshes, but it is also seen in rivers, lakes and smaller bodies of water. Alligators have been
shown to be an important part of their ecosystem, and are thus regarded by many as a “keystone”
species. This encompasses many areas from control of prey species to the creation of peat through
their nesting activities (University of Florida, 1998). Populations of the American alligator were
severely affected in the early parts of this century, due to hunting of the animal for its skin. In
1967, this species was listed as an endangered species that prohibited alligator hunting. As a
result, the alligator has undergone a successful recovery. Alligator hunting is allowed again;
however, permits are issued by lottery only during alligator hunting season. The alligator is
classified by USFWS as “Similarity of Appearance to a Threatened Taxon.” The species to
which it is similar is the American crocodile (Crocodylus acutus), an endangered species.
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Table 2. Fish and Wildlife Species of the Lake Okeechobee Littoral Zone

Amphibians and Reptiles
American alligator (Alligator mississippiensis)

Florida green water snake (Nerodia floridana)

Greater Siren (Sren lacertina)

Pig frog (Rana grylio)

Soft-shelled turtle (Apalone ferox)

Southern leopard frog (Rana utricularia)

Two-toed amphiuma (Amphiuma means)

Birds

Common gallinule (Gallinula chloropus)

Great blue heron (Ardea herodias)

Great egret (Casmerodius albus)

Little blue heron (Egretta caerulea)

Pied-billed grebe (Podilymbus podiceps)

Snail kite (Rostrhamus sociabilis)

Snowy egret (Egretta thula)

Tricolor heron (E. tricolor)

White ibis (Eudocimus albus

Wood stork (Mycteria americana)

Mammals

Bobcats (Felis reufus)

Florida water rat (Neofiber alleni)

River otters (Lutra canadensis)

West Indian manatee (Trichechus manatus latirostris)

Fish

Bluegill (Lepomis macrochirus)

Florida flagfish (Jordanella floridae)

Golden topminnow (Fundulus chrysotus)

Largemouth bass (Micropterus salmoides)

Least killifish (Heterandria formosa)

Redear sunfish (L. microlophus)
Macroinvertebrates

Apple snail (Pomacea paludosa)

Crayfish (Procambarus spp.)

Dystiscid beetles (Dytiscidae)

Grass shrimp (Palaemonetes paludosus)
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Table 3. Listed Plant and Animal Species Occurring in Glades,

Hendry and Palm Beach Counties, Florida

Common Name Scientific Name Federal State Status
Status
Reptiles
American alligator Alligator mississippiensis SAT* Not Listed
American crocodile Crocodylus acutus Endangered Endangered
Eastern indigo snake Drymarchon couperi Threatened  Threatened
Green turtle Chelonia mydas Endangered Endangered
Hawksbill Eretmochelys imbricate Endangered Endangered
Kemp's ridley Lepidochelys kempii Endangered Endangered
Leatherback Dermochelys coriacea Endangered Endangered
Loggerhead Caretta caretta Threatened  Threatened
Birds
Bald eagle Haliaeetus leucocephal us Threatened  Threatened
Crested caracara Caracara cheriway Threatened  Threatened
Florida grasshopper sparrow Ammodramus savannarum floridanus  Endangered Endangered
Florida sandhill crane Grus Canadensis pratensis Threatened  Threatened
Florida scrub jay Aphelocoma coerulescens Threatened  Threatened
Least tern Serna antillarum Threatened  Threatened
Peregrine falcon Falco peregrinus Endangered Endangered
Piping plover Charadrius melodus Threatened  Threatened
Snail kite Rostrhamus sociabilis plumbeus Endangered Endangered
Southeastern American kestrel Falco sparverius paulus Threatened  Threatened
Wood stork Mycteria americana Threatened  Threatened
Mammals
Florida black bear Ursus americanus floridanus Not Listed  Threatened
Florida panther Puma concolor coryi Endangered Endangered
Manatee Trichechus manatus Endangered Endangered
Mangrove fox squirrel Sciurus niger avicennia Not Listed  Threatened
Plants and Lichens
Atlantic Coast Florida lantana Lantana depressa var. floridana Not Listed  Endangered
Bahama brake Pteris bahamensis Not Listed  Threatened
Banded wild-pine Tillandsia flexuosa Not Listed  Threatened
Beach jacquemontia Jacquemontia reclinata Endangered Endangered
Burrowing four-o'clock Okenia hypogaea Not Listed  Endangered
Carter's large-flowered flax Linum carteri var. smallii Not Listed  Endangered
Celestial lily Nemastylis floridana Not Listed  Endangered
Coastal hoary-pea Tephrosia angustissima var. cutissii Not Listed  Endangered
Coastal vervain Glandularia maritima Not Listed  Endangered
Cutthroat grass Panicum abscissum Not Listed  Endangered
Dancing-lady orchid Tolumnia bahamensis Not Listed  Endangered
Edison's ascyrum Hypericum edisonianum Not Listed  Endangered
Fahkahatchee ladies' tresses Sacoila lanceolata var. paludicola Not Listed  Threatened
Four-petal pawpaw Asimina tetramera Endangered Endangered
Giant orchid Pteroglassaspis ecristata Not Listed  Threatened
Golden leather fern Acrostichum aureum Not Listed ~ Threatened
Gulf Coast Florida lantana Lantana depressa var.sanibelensis Not Listed ~ Endangered
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Common Name Scientific Name Federal State Status
Status
Hand fern Ophioglossum palmatum Not Listed  Endangered
Johnson’s seagrass Halophila johnsonii Endangered Not Listed
Large-flowered rosemary Conradina grandiflora Not Listed  Threatened
Many-flowered grasspink Calopogon multiflorus Not Listed  Endangered
Nodding pinweed Lechea cernua Not Listed  Threatened
Okeechobee gourd Cucurbita okeechobeensis Endangered Endangered
Perforate reindeer lichen Cladonia perforata Endangered Endangered
Pine pinweed Lechea divaricata Not Listed  Endangered
Ray fern Schizaea pennula Not Listed  Endangered
Sand-dune spurge Chamaesyce cumulicola Not Listed  Endangered
Sea lavender Argusia gnaphalodes Not Listed  Threatened
Silver palm Coccothrinax argentata Not Listed  Threatened
Tiny polygala Polygala smallii Endangered Endangered
Toothed maiden fern Thelypteris serrata Not Listed  Endangered

* The American Alligator is currently designated as Smilarity of Appearance to a Threatened Taxon.

Source: USFWS; Florida Natural Area Inventory, 2006.
3.13.2 Eastern Indigo Snake

The Eastern indigo snake has been classified as a threatened species by the USFWS since 1978
and by the FFWCC since 1971. It is the largest nonvenomous snake in North America. It is an
isolated subspecies occurring in southeastern Georgia and throughout peninsular Florida. The
eastern indigo prefers drier habitats, but it may be found in a variety of habitats from xeric sand
hills, to cabbage palm hammocks, to hydric hardwood hammocks (Schaefer and Junkin, 1990).
Indigos need relatively large areas of undeveloped land to maintain population. The main reason
for its decline is habitat loss to development. Further, as habitats become fragmented by roads,
indigos become increasingly vulnerable to highway mortality as they travel through their large
territories (Schaefer and Junkin, 1990).

The range of the eastern indigo snake historically extended from South Carolina through Georgia
and Florida to the Keys, and west to southern Alabama and Mississippi. The snake is now known
to occur only in Florida and the Coastal Plain of southern Georgia. Overall, indigo snake
populations are declining in abundance and distribution primarily because of habitat loss,
conversion, and degradation. In southern Florida, the snake can be found in a variety of habitats,
including wet prairies and mangrove swamps. In the more northern latitudes in winter it is found
almost exclusively in sandy habitats typical of the Florida scrub communities, typically in
association with gopher tortoises. From spring to fall, they can also be found in pine-hardwood
forest, mixed hardwood forest, creek bottoms, and agricultural fields (USFWS, 1999; Hallam
etal., 1998).

3.13.3 Bald Eagle

The bald eagle is the only eagle unique to North America. It ranges over most of the continent,
from the northern reaches of Alaska and Canada down to northern Mexico. The bald eagle occurs
in various habitats near lakes, large rivers and coastlines. In general, they need an environment of
quiet isolation; tall, mature trees; clean waters; and prefer nesting within one-half mile (0.8 km)
of water (USFWS, July 1995). The bald eagle population was decimated in the 19th and early
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20th centuries by habitat destruction, hunting, pesticide use and lead poisoning. In 1967, bald
eagles were officially declared an endangered species. Due to this and other protective measures,
the population has made a comeback, its populations greatly improving in numbers, productivity,
and security in recent years. Its strongest populations are currently found in Alaska and Florida
(USFWS, July 1995). The bald eagle is currently listed as a threatened species by both the
USFWS and FFWCC.

3.13.4 Wood Stork

Wood storks are listed as an endangered species by both the USFWS and FFWCC. 1t is the only
stork occurring in the United States. In the U.S., the wood stork's range includes Alabama,
Florida, Georgia, Louisiana, Mississippi, South Carolina, and Texas. The only states in which this
bird is known to nest, however, are Florida, Georgia and South Carolina (Mazzotti, 1990). Wood
storks are wetland dwellers and use fresh, brackish and saltwater habitats for feeding and nesting.
Feeding takes place in shallow ponds, tidal pools, swamps and marshes. Nesting occurs in
cypress, hardwood and mangrove swamps. The extreme dependence of the wood stork on
naturally functioning wetlands makes it an excellent indicator of the health of wetland ecosystems
(Mazzotti, 1990).

Until the last few decades, the wood stork was a common sight in Florida wetlands. However,
between the 1930s and 1960s, there was a serious decline in this species. One reason for the
decline in population has been the changes in the hydrologic regime of the Everglades, which
affected its foraging habitat and food production (Mazzotti, 1990).

3.13.5 Everglade Snail Kite

The Everglade snail kite is currently listed as an endangered species by both the USFWS and
FFWCC. Although previously located in freshwater marshes over a considerable area of
peninsular Florida, the range of the snail kite is now limited to several impoundments on the
headwaters of the St. John’s River; the southwest side of Lake Okeechobee; the eastern and
southern portions of WCAs 1, 2A and 3; the southern portion of WCA 2B; the western edge of
WCA 3B; and the northern portion of Everglades National Park (USFWS, May 1996).

The kite inhabits relatively open freshwater marshes that support adequate populations of apple
snail, upon which this bird feeds almost exclusively. Favorable areas consist of extensive shallow,
open water such as sloughs and flats, vegetated by sawgrass and spikerush (Eleocharis spp). The
areas are often interspersed with tree islands or small groups of scattered shrubs and trees, which
serve as perching and nesting sites. The water level must be sufficiently stable to prevent loss of
the food supply through drying out of the surface. The southwest shore of Lake Okeechobee from
the Hurricane Gate at Clewiston to the Kissimmee River (excluding deep open water) is
considered critical habitat for the snail kite (USFWS, May 1996). Critical habitat is not present
within the footprint of the proposed project.

The snail kite is threatened primarily by habitat loss and destruction. Widespread drainage has
permanently lowered the water table in some areas. This drainage permitted development in areas
that were once kite habitat. In addition to loss of habitat through drainage, large areas of marsh
are heavily infested with water hyacinth, which inhibits the kite’s ability to see its prey (USFWS,
May 1996). The primary area of concern in Lake Okeechobee is the large marsh in the
southwestern portion of the lake and the area southwest of the inflow of the Kissimmee River.
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3.13.6 Crested Caracara

The crested caracara is a unique raptor/scavenger from the family Falconidae that reaches the
northern limit of its geographic range in the southern U.S. In Florida, this raptor occurs as an
isolated population in the south-central region of the state. Notable changes in land use patterns
have occurred throughout central Florida in recent years. As a result, the status of this population
has become a subject of concern. This raptor apparently now occurs almost exclusively on
privately owned cattle ranches in the south-central part of the state.

Available evidence suggests that the most serious threat to Florida’s carcara population is loss or
degradation of nesting and feeding habitat. Such loss is most commonly due to conversion of
pasture and other grassland habitats and wetlands to citrus, sugar cane, other agriculture, and
urban development. Adult caracaras exhibit high site- and mate-fidelity; therefore, extensive loss
of habitat within the home range, particularly of the nesting site itself, may cause the pair to
abandon that home range, or at least the nesting site. It is currently not known what degree of
nesting or foraging habitat loss within a home range will cause permanent movement of a pair out
of their home range (Morrison, 2001).

3.13.7 West Indian Manatee

The West Indian manatee is currently listed as an endangered species by both the USFWS and
FFWCC. 1t is a large, plant-eating aquatic mammal that can be found in the shallow coastal
water, rivers, and springs of Florida. Florida is essentially the northern extent of the West Indian
manatee’s range, though some manatees occasionally are reported from as far north as Virginia
and the Carolinas (FP&L, 1989). The West Indian manatee lives in freshwater, brackish, and
marine habitats, and can move freely between salinity extremes. It can be found in both clear and
muddy water. Water depths of at least 3 to 7 ft (1 to 2 m) are preferred and flats and shallows are
avoided unless adjacent to deeper water. During the summer months, manatees range throughout
the coastal waters, estuaries, bays, and rivers of both coasts of Florida and are usually found in
small groups. During the winter, manatees tend to congregate in warm springs and outfall canals
associated with electric generation facilities (FP&L, 1989).

Over the past centuries, the principal sources of manatee mortality have been opportunistic
hunting by man and deaths associated with unusually cold winters. Today, poaching is rare, but
high mortality rates from human-related sources threaten the future of the species. The largest
single mortality factor is collision with boats and barges. Manatees also are killed in flood gates
and canal locks, by entanglement or ingestion of fishing gear, and through loss of habitat and
pollution (FP&L, 1989).

3.13.8 Okeechobee Gourd

The Okeechobee gourd is currently listed as an endangered species by the USFWS and the
FFWCC. 1t is a fibrous-rooted, high-climbing vine with tendrils. Its leaf blades are heart to
kidney-shaped with five to seven shallow, angular lobes, and irregularly serrated margins. This
plant occurs only along the shores of Lake Okeechobee and the St. John’s River (USFWS,
February, 1997). The Okeechobee gourd is usually found in pond apple (Annona glabra)
hammocks, heavily tangled woods, and willow (Salix spp.) and elderberry (Sambucus
canadensis) thickets. The seeds of this gourd germinate on bare, exposed muck and especially on
alligator nests where the soil has been disturbed (USFWS, February 1997).
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By 1930 at Lake Okeechobee, about 95 percent of the pond apple forests that had probably been
occupied by this gourd were destroyed for agricultural purposes. At that time, the gourd was still
locally abundant, but since then, it has become rare and difficult to find around the lake (USFWS,
February 1997). An Okeechobee gourd survey conducted in 1990-1991 found a total of 11 sites
along the southeastern shore of Lake Okeechobee. The specific location of known plant locations
is sensitive information, so discussion within this text is restricted (FNAI, 1998).

3.13.9 Johnson’s Seagrass

Johnson’s seagrass has a limited distribution, reported as occurring only in the coastal lagoons of
east Florida from Sebatian Inlet to Biscayne Bay (Eiseman, 1980). It often grows in patches
between intertidal zones to three meters water depth. Although it is found in both firm sediments
and sandy mud substratum, it favors firm substrate (Eiseman, 1980). Reproduction is different
from most seagrasses in that it is believed to uniquely have asexual reproduction characteristics.
This assumption is supported by no known identification of male flowers. The decline of this
species could partially be attributed to this. Johnson’s seagrass is ecologically significant. It
provides habitat, nursery, and foraging areas for various plants and animals including the West
Indian Manatee. It plays a major role in the viability of benthic resources (NOAA, 2006).

Johnson's seagrass has limited distributional characteristics, restricted reproductive capacity
(being asexual), and is dependent on substrate stability (NOAA, 2006). Additional threats to
recovery include human and natural events that alter the substrate or water quality on which the
seagrass depends. For instance, boat traffic, dredging and maintenance of waterways, and storm
activities, including hurricanes, can result in substrate disturbance or removal, turbid waters,
siltation, salinity fluctuations, sediment resuspension, and water quality contamination. Critical
habitat for Johnson’s seagrass is designated in a portion of the Indian River Lagoon, north of the
Sebastian Inlet Channel; a portion of the Indian River Lagoon, south of the Sebastian Inlet
Channel; a portion of the Indian River Lagoon near the Fort Pierce Inlet; a portion of the Indian
River Lagoon, north of the St. Lucie Inlet; a portion of Hobe Sound; a site on the south side of
Jupiter Inlet; a site in central Lake Worth Lagoon; a site in Lake Worth Lagoon, Boynton Beach;
a site in Lake Wyman, Boca Raton; and a portion of Biscayne Bay.

3.14 NOISE

Noise is defined as “unwanted sound” and, in the context of protecting public health and welfare,
implies potential effects on the human and natural environment. Noise is a significant concern
associated with construction, dredging, and transportation activities and projects. Ambient nose
levels within a given region may fluctuate over time because of variations in intensity and
abundance of noise sources.

Noise is regulated under the Noise Control Act of 1972, as amended. The EPA has also
established noise guidelines recommending noise limits for indoor and outdoor noise activities.
Under these guidelines, an average noise level over a 24-hour period of 70 A-weighted decibels
(dBA) is listed as the threshold for hearing loss. An outdoor 24-hour average sound level of 55
dBA is recommended for residential areas. Additionally, the U.S. Department of Housing and
Urban Development (HUD) has also developed a noise abatement and control policy. According
to HUD policy, noise at or below 65 dBA is acceptable in all situations, noise between 65 and 75
dBA is generally acceptable, and noise exceeding 75 dBA is unacceptable in all situations. Noise
monitoring and impacts are typically evaluated by the local government.
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Along Reaches 2 and 3 there are a number of existing sources currently contributing to the overall
ambient noise level. The more predominant of these sources include:

vehicular traffic traveling along nearby highways;

boat traffic along the rim canal;

small industry (i.e., produce processing and distribution);
urban activities in Moore Haven, Clewiston, and Belle Glade;
agricultural equipment (tractors, trucks, etc.); and

pumping stations.

Rural areas typically have noise levels of 35-55 db. Sound levels along transportation arteries are
typically in the range of 70 dB. According to the Florida Department of Transportation’s State
Environmental Management’s Office, no known ambient noise monitoring has been conducted in
the project area; consequently, no quantitative data on noise levels within the project area are
available for analysis-

3.15 AIR QUALITY

The Clean Air Act Amendment of 1990 directed the U.S. Environmental Protection Agency
(EPA) to establish National Ambient Air Quality Standards (NAAQS) for all regulated air
pollutants. Federal air quality standards have been established for six criteria air pollutants:

Carbon monoxide (CO);

Nitrogen dioxide (NO,);

Ozone (03);

Sulfur oxides (commonly measured as sulfur dioxide [SO;]);

Lead (Pb);

Particulate matter no greater than 2.5 micrometers (um) in diameter (PM, 5); and
Particulate matter no greater than 10 um in diameter (PM,).

The EPA classifies air quality by Air Quality Control Region (AQCR). The Clean Air Act
defines an AQCR as a contiguous area where air quality, and thus air pollution, is relatively
uniform. AQCRs often correspond with airsheds and may cross county and state lines. Each
AQCR is treated as a unit for developing pollution control strategies to achieve National Ambient
Air Quality Standards.

An AQCR or portion of an AQCR may be classified as attainment, nonattainment, or
unclassified. A classification of attainment indicates that criteria air pollutants within the region
are within NAAQS values. A nonattainment classification indicates that air pollution levels
persistently exceed the NAAQS Values. A classification of unclassified indicates that air quality
within the region cannot be classified (generally because of lack of data). A region designated as
unclassified is treated as an attainment region.

The EPA’s Green Book Nonattainment Areas for Criteria Pollutants (Green Book) maintains a
list of all areas within the United States that are currently designated nonattainment areas with
respect to one or more criteria air pollutants. Counties in the project area are not listed as
attainment areas in the Green Book, indicating they are in attainment.

The EPA’s AirData database contains measurements of air pollutant concentrations for the entire
United States. The measurements include both criteria air pollutants and hazardous air pollutants
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and are compared against the NAAQS specified by the EPA. The AirData database was queried
for air quality data within the project area for the interval 2002-2006. Table 4 presents air quality
values provided by the AirData database for Palm Beach County. (Data are not available for
Glades or Hendry counties.) Each row of the table lists standards-related air pollution values for
all six criteria pollutants for one year. The values shown are the highest reported during the year
by all monitoring sites in the county. As Table 4 illustrates, Palm Beach County is currently in
attainment for all six criteria air pollutants.

Table 4. Air Quality Values for Palm Beach County, Florida

coppm) | o | 0i@pm) S0, (ppm) PM, s (ng/m’) PM (ugi) | (0
Year 2nd | 2nd 2nd 4th 2nd 2nd
S i | g | i | | A [ | o s || At | ey
1-hr | 8-hr 1-hr 8-hr 24-hr 24-hr
2002 | 3.8 | 2.3 0.017 | 0.084 | 0.062 | 0.002 | 0.001 16 8.3 46 22 *
2003 | 4.2 1.8 0.014 | 0.081 | 0.069 | 0.002 [ 0.001 16 8.1 53 30 *
2004 | 3.7 | 2.1 0.01 0.077 | 0.067 | 0.001 | 0.001 21 8.1 62 30 *
2005 | 34 | 2.2 0.009 [ 0.079 | 0.062 | 0.003 [ 0.001 19 8.1 60 24 *
2006 | 2.9 1.7 0.01 0.093 | 0.071 | 0.002 | 0.001 21 9.5 49 30 *
NAAQS** [ 35 9 0.053 0.12 0.08 0.14 0.03 65 15 150 50 1.5

Notes: *Some values are absent due to incomplete reporting. **National Ambient Air Quality Standards
CO - Carbon Monoxide Air Quality Standards

2nd Max 1-hr- Second-highest 1-hour average concentration (in ppm) for the year. This value, rounded to the nearest 1 ppm,
should not exceed the level of the 1-hour standard (35 ppm).

2nd Max 8-hr- Second-highest non-overlapping 8-hour concentration (in ppm) for the year. This value, rounded to the
nearest 1 ppm, should not exceed the level of the 8-hour standard (9 ppm). AQS software computes an 8-hour average
concentration for each hour of the day as a moving average of eight 1-hour values. Non-overlapping means that the highest
and second-highest 8-hour values do not have any hours in common - they are separated in time by at least eight hours.

NO, - Nitrogen Dioxide Air Quality Standard
Annual Mean- Arithmetic average of all 1-hour values for the year. This value should not exceed the level of the annual
standard (0.053 ppm).

O3 - Ozone Air Quality Standards

2nd Max 1-hr- The second-highest "daily max value" -- take the highest 1-hour value of each day, pick the second-highest
of those values. This value, rounded to the nearest 0.01 ppm, should not exceed the level of the 1-hour standard (0.12 ppm).

4th Max 8-hr- The fourth-highest "daily max value" -- take the highest 8-hour value of each day, pick the fourth-highest of
those values. This value, rounded to the nearest 0.01 ppm, should not exceed the level of the 8-hour standard (0.08 ppm).
AQS software computes an 8-hour value for each hour of the day as a moving average of eight 1-hour values.

SO, — Sulfur Dioxide Air Quality Standards
2" Max 24-hr- Second-highest 24-hour average concentration (in ppm) for the year. This value, rounded to the nearest 0.01

ppm, should not exceed the level of the 24-hour standard (0.14 ppm). AQS software computes a midnight-to-midnight 24-
hour average value for each day from 1-hour values.

Annual Mean- Arithmetic average of all 1-hour values for the year. This value should not exceed the level of the annual
standard (0.030 ppm).

PM, 5 — Particulate Matter smaller than 2.5 micrometers

98" Percentile- The 98" percentile 24-hour value (in pg/m®). This value should not exceed the level of the 24-hour standard
(65 pg/m®). The 98™ percentile value is higher than 98 percent of 24-hour values for the year,

Annual Mean- Arithmetic mean of 24-hour values for the year. This value should not exceed the level of the annual standard
(15.0 pg/m?).
PM,, — Particulate Matter smaller than 10 micrometers
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2" Max 24-hr- Second-highest 24-hour value (in pg/m’) for the year. This value, rounded to the nearest 10 pg/m’, should
not exceed the level of the 24-hour standard (150 ug/m3).

Annual Mean- Weighted arithmetic mean of 24-hour values for the year. The method of calculation compensates for
scheduled sampling that did not occur. This value should not exceed the level of the annual standard (50 pg/m”).

Pb — Lead Air Quality Standards

Quarterly Mean- Highest of the quarterly mean values. This value, rounded to the nearest 0.1 pg/m®, should not exceed the

level of the quarterly standard (1.5 pg/m®). Each quarterly mean is the arithmetic average of 24-hour values for a calendar
quarter: January-March (1), April-June (2), July-September (3), and October-December (4).

Source: EPA AirData Database, 2006.

The AirData database also provides annual summaries of Air Quality Index (AQI) values for
counties or MSAs. The AQI is an approximate indicator of overall air quality, because it takes
into account all of the criteria air pollutants measured within a geographic area. The AQI
summary values include both qualitative measures (i.e., days of the year having "good" air
quality) and descriptive statistics (i.e., median AQI value). Table 5 presents an AQI summary for
Palm Beach County for the interval 2002-2006. Data are not available for Glades and Hendry
counties.

As Table 5 indicates, air quality in the project area is generally good, with no periods in which air
quality is classified as unhealthy for sensitive groups. Of the six criteria air pollutants, ozone and
particulate matter of 2.5 pm or less are most likely to occur within the project area. However, as
Table 5 indicates, the air quality is within NAAQS limits for these parameters.

3.16 HAZARDOUS, TOXIC AND RADIOACTIVE WASTES

Several site visits were conducted with the most recent Hazardous, Toxic and Radioactive Waste
(HTRW) survey having been performed on 12 August 1998. The HTRW database, aerial
photography review and site assessment of the existing conditions found the potential of HTRW
contamination. The immediate property surrounding Lake Okeechobee consists of the Herbert
Hoover Dike, which was free of discolored soil or stressed vegetation, or any other indicator that
may indicate contamination levels requiring clean up on the dike. However, close to the dike,
several locations have the potential of being a source of contamination. In the municipality of
Pahokee, on the east end of the lake, businesses and private residences approach very close to the
back toe of the HHD. It appears that the dike has been used as the "backyard fence." In some
instances, private residences have installed a property fence creating a secure backyard boundary,
the dike. This may have caused residents in the neighborhood to store materials close to the dike.
Although no obvious contamination was observed, the potential of having past spills in these
areas does exist. The physical inspection was performed by random spot check and driving along
the road near the dike. It should be noted that rainfall and the high seepage rates in the area would
have flushed-out most hydrocarbon, or smaller molecule chemical spills. Large molecule spills
(such as PCBs) and metals may be less mobile, and these may still measure residual levels.
During real estate procurement and project construction, further evaluations would be required.
The perimeter road has several leaking underground storage tanks and there have been several
reported spills around Lake Okeechobee. All of these potential contamination problems are
located within towns or along the highways that run very close to the dike.
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Table 5. Air Quality Index Summary for Palm Beach County, Florida

4 Number of Days when Air Quality was AQI Statistics Number of Days Main AQI Pollutant was
Year D“,lys Unhealthy
with for 90th .
AQI | Good | Moderate Sensiti Unhealthy | Max . Median | CO | NO2 | O3 | SO2 | PM2.5 | PM10
ensitive percentile
Groups
Palm Beach County
2002 | 365 344 21 0 0 72 45 31 0 0 171 0 190 4
2003 | 365 340 25 0 0 83 48 33 0 0 188 0 161 16
2004 | 350 313 37 0 0 85 51 34 0 0 200 0 137 13
2005 | 353 328 25 0 0 85 48 32 1 0 205 3 138
2006 | 182 150 32 0 0 100 56 38 1 0 122 0 53
Notes:
# Days with AQI

Number of days in the year having an Air Quality Index value. This is the number of days on which measurements from any monitoring
site in the county or MSA were reported to the AQS database.

Number of Days when Air Quality was...

These columns indicate how the daily AQI values for a county or MSA were distributed among four broad categories of air quality:
Good

Number of days in the year having an AQI value 0 through 50.

Moderate

Number of days in the year having and AQI value 51 through 100.

Unhealthy for Sensitive Groups

Number of days in the year having an AQI value 101 through 150.

Unhealthy
Number of days in the year having an AQI value 151 or higher. This includes the AQI categories unhealthy, very unhealthy, and
hazardous. Very few locations (about 0.3% of counties) have any days in the very unhealthy or hazardous categories.

AQI Statistics

These columns provide simple statistical measures of the AQI values for a county or MSA:
Max

The highest daily AQI value in the year.

The highest possible AQI value is 500. Rarely, a pollutant concentration exceeds the level equivalent to AQI 500. In these instances,
AQI value is given as 501 to indicate "greater than 500."

90th percentile

90 percent of daily AQI values during the year were less than or equal to the 90th percentile value.

Median

Half of daily AQI values during the year were less than or equal to the median value, and half equaled or exceeded it.
Number of Days when AQI pollutant was...

A daily index value is calculated for each air pollutant measured. The highest of those index values is the AQI value, and the pollutant
responsible for the highest index value is the "Main Pollutant." The criteria pollutants used to calculate AQI are:

CO - Carbon monoxide

NO2 - Nitrogen dioxide

03 - Ozone

SO2 - Sulfur dioxide

PM2.5 - Particulate matter smaller than 2.5 micrometers

PM10 - Particulate matter smaller than 10 micrometers

Source: EPA AirData Database, 2006.
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3.17 LAND USE
3.17.1 Agriculture

The primary land use in the Lake Okeechobee region is agriculture. Major agricultural activities in the
area include sugarcane plantations, cattle ranching, dairy farming, ornamental nurseries, vegetable
production, and citrus groves. Farmland within the counties that surround Lake Okeechobee (Glades,
Hendry, Martin, Okeechobee, and Palm Beach) occupies from 50 to 76 percent of the total land area
(Purdum, 1994).

Throughout the Lake Okeechobee area, agricultural activities frequently occur very near the landward
toe of the HHD. Agricultural use of the land immediately adjacent to the HHD is especially
predominant in the south and southeast where the soil is higher in organics and therefore more
valuable for crop production. Cattle ranching, common to the north of the lake, is present in near
proximity to the HHD as well. Sugarcane fields are common along Reaches 2 and 3.

Other common land use types in the Lake Okeechobee region are frequently associated with
agriculture. Sugarcane refineries produce packaging and shipping plants, and other support activities
constitute a significant land use along with direct agriculture.

3.17.2 Urban Land

Another significant use of the lands in this region is urban development. Four communities are
situated adjacent to Reaches 2 and 3 of the HHD (Table 6). Within these communities, there are
places where residences, businesses, and municipalities occur within 100 ft of the HHD. The largest of
the communities is Belle Glade, located near the Hillsboro canal with a population of more than
15,000. In addition to the four communities adjacent to the dike, South Bay, located about two miles
south of Reach 3, has a population of 4,059 people (U.S. Census Bureau, 2005).

Table 6. 2005 Population Estimates for Communities
Adjacent to Reaches 2 and 3

Community Population County
Belle Glade 15,423 Palm Beach County
Clewiston 7,173 Hendry County
Moore Haven 1,751 Glades County
Lake Harbor* 195 Palm Beach County

*Unincorporated town. Population estimate available for year 2000 only.

Source: U.S. Census Bureau, 2000 and 2005 Population Estimates.

3.17.3 Tribal Indian Reservation

The Brighton Seminole Indian Reservation occupies a large area of land west of Lake Okeechobee in
Glades County. The southern end of this reservation is near the HHD just north of Lakeport and
structures 131 and 71 (Figure 7). The southeastern point of the reservation is about one-half mile from
the HHD. The reservation’s northeastern point is approximately three miles from the HHD.
According to the Census Bureau, the population of the reservation was 566 people in 2000.
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3.18 TRANSPORTATION AND INFRASTRUCTURE
3.18.1 Transportation

Major transportation corridors around the perimeter of Lake Okeechobee include railroads and state
and county highways. County Road (CR) 78 parallels Lake Okeechobee along its western and
northern shores from Moore Haven to Okeechobee. From Okeechobee, U.S. Highway (US) 98/441
follows the northern and eastern portion of the lake to Pahokee. CR 715 then follows the HHD from
Pahokee to Belle Glade.

Near Reaches 2 and 3, the major highway is US 27, which follows the southern lake area from west of
Moore Haven to Belle Glade. US 27 is located within one mile of Reaches 2 and 3 between Clewiston
and South Bay R.V. Park. The highway is within 50 feet of the dike just east of Lake Harbor and near
South Bay Park in Reach 3. CR 720 is located within one mile south of the dike between Moore
Haven and Liberty Point in Reach 2.

Railroad corridors in the Lake Okeechobee area include the Florida East Coast Railway and the South
Central Florida Railroad. The East Coast Railway is located along the eastern part of the lake where it
comes very near to the HHD in places along Reach 1. The South Central travels along the southern
end of the lake, where it comes within one mile of the HHD in Reach 2.

3.18.2 Infrastructure

Reach 2: An electric power line extends from the boat ramp at the Moore Haven lock and dam to C-
20 and into the town of Moore Haven. Sportsman’s Village, located near the lock and dam, includes a
wastewater treatment plant. A water pipe is located in western Reach 2 as well.

The small community of Benbow is located within a mile south of Reach 2 and about three miles east
of Moore Haven on CR 720. A transmission line and water tower are located within close proximity

of this community.

There are a transformer station and two cell phone towers on CR 720 just north of US 27. A KOA
campground and trailer park exist here as well. These are approximately two miles southwest of S-4.

Uncle Joe’s Fish Camp (located adjacent to the dike approximately four miles west of Clewiston)
includes an aboveground fuel tank and an electric power line within 40-100 feet of the levee crest.

Approximately two miles southwest of S-4 are two communication towers. An electric power line
runs from S-4 near the crown of the dike and along the toe ditch for about 100 feet. Two above-

ground fuel tanks and a telephone cable are located here as well.

The city of Clewiston (population 7,173 in 2005) includes transmission lines, radio towers, water
tanks and other infrastructure characteristic of urban centers.

Power lines run adjacent to the south side of US 27 between Clewiston and South Bay.
An aboveground fuel storage tank is located near S-236 on the dike.

At John Stretch Park (located adjacent to the dike where the Miami Canal meets S-3), an aboveground
fuel storage tank and power lines with transformers are located within fifty feet of the dike crest.
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From here, the power lines continue south adjacent to US 27. Other infrastructure at John Stretch Park
includes a public restroom and a pedestrian bridge that crosses the Miami Canal.

The small, unincorporated community of Lake Harbor (population 195 in 2000) lies within one mile
south of the dike, across US 27 from John Stretch Park. This community includes a communication
tower and a water tower.

Reach 3: A 1500-gallon aboveground fuel tank is located at the toe of the dike at Culvert 4A.

The community of South Bay (population 4,059 in 2005) is located about two miles south of S-2,
adjacent to the North New River Canal. This community includes transmission lines, fuel tanks, and
other infrastructure normally found in incorporated communities.

The South Bay R.V. Park is located at the toe of the dike near S-2. South Bay’s water filtration and
treatment plant is also located here, as well at a power line between the crest and toe of the dike, a
maintenance shop, and an intake structure for the water treatment plant.

The Belle Glade Recreation Area is located on the lake side of the dike and borrow canal, across from
the South Bay R.V. Park. This recreation area includes a power line. Belle Glade’s buried water
intake is located near Tori Island.

Power lines are also located adjacent to the North New River and Hillsboro canals and come within
200 feet of the dike toe. Near the hurricane gate structure at the juncture of these canals is an
aboveground fuel tank and two pedestrian bridges. The bridges cross the canals.

3.19 AESTHETIC RESOURCES

There are five public access points to view Lake Okeechobee from the elevated vantage point of the
levee crown in Reaches 2 and 3. The Lake Okeechobee Scenic Trail runs atop the HHD around the
entire lake, totaling approximately 110 miles (FDEP, 2006).

The levee crown affords panoramic views of the flat agricultural fields and rim canal to the south,
southwest, and southeast of Reaches 2 and 3. Most of the agriculture here is sugarcane. The extensive
littoral zone on the west side of the lake’s perimeter is apparent from the dike in Reach 2. The littoral
zone plant community is composed of a mosaic of emergent, submergent and natant plant species.
Emergent vegetation within the littoral zone is dominated by cattail, spike rush, and torpedo grass.
Along Reach 3, submerged vegetation is abundant along the lakeshore.

The view of Rita Island dominates the landscape when looking northward from the dike in Lake
Harbor. Also in this area is John Stretch Park, which is located adjacent to the south side of the dike
near the Miami Canal. This park includes a man-made pond, picnic areas, restrooms, a large grassy
field, an outdoor basketball court and a boat ramp.

The visual resources seen from the vantage point of the HHD at Liberty Point (located between Moore
Haven and Clewiston) includes an expansive view of the emergent vegetation of the littoral zone in the
lake. The landside view includes a view of Uncle Joe’s Fish Camp.
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3.20 RECREATIONAL RESOURCES

Each year, more than six million people visit Lake Okeechobee and the Okeechobee Waterway.
Recreational resources in close proximity to Reaches 2 and 3 include the Lake Okeechobee Scenic
Trail, fishing and boating opportunities, campgrounds, and park and recreation areas.

3.20.1 Scenic Trail

The Lake Okeechobee Scenic Trail (LOST) circles the entire lake on top of the dike. The LOST is
located on lands held in fee simple title by the State of Florida that are administered by the FDEP. This
is a mostly double-track trail that offers recreation opportunities for hiking, biking, horse-back-riding,
and fishing. The section of the trail that spans Reaches 2 and 3 is paved. Hikers and mountain bikers
are able to access the trail from numerous locations. In Reaches 2 and 3, there are five access points
for hikers and bikers. These are located at Moore Haven, Liberty Point, Clewiston, the Miami Canal,
and Belle Glade. Equestrians are able to access the trail from various locations in the project area,
including Moore haven and Clewiston Park.

3.20.2 Fishing and Boating

Lake Okeechobee and the Okeechobee Waterway offer a wide-range of fishing opportunities. There
are more than 60 species of fish in the lake, the most sought-after being largemouth bass, catfish, and
black crappie. Many people fish in the rim canal on the lakeward side of the dike. Boats can access
the lake through navigation locks and boat ramps. In the area of Reaches 2 and 3, there are public boat
ramps located at Moore Haven East and West recreation sites, and at Lake Observation Point (Bare
Beach), which is located between Clewiston and the Miami Canal. Located at the junction with the
Caloosahatchee River, the Moore Haven Lock and Dam serves as both an access point to the lake as
well as a site for sports fishing tournaments. Other fishing and boating resources in the area include
Uncle Joe’s Fish Camp at Liberty Point, and the Clewiston Marina, Jolly Roger Marina, and Angler’s
Marina in the Clewiston area.

3.20.3 Camping

Two campgrounds with restrooms, picnic areas, and potable water are located within Reaches 2 and 3.
These include the Moore Haven Recreational Village and the Belle Glade Recreation Area.
Additionally, two primitive campsites are located on the landward side of the dike in Reach 2. One is
approximately one mile east of Liberty Point and the other is located between Clewiston and the
Miami Canal.

3.20.4 Park and Recreation Areas

Park and recreation areas that include access to picnicking, boating, fishing, biking and hiking along
the dike include Moore Haven Recreational Village and Alvin Ward Park in Glades County; the
Clewiston Recreation Area in Hendry County; and John Stretch Park, South Bay Recreation Area, and
Belle Glade Recreation Area in Palm Beach County.

3.21 CULTURAL RESOURCES
The earliest widely accepted date of occupation of Florida dates from around 12,000 years ago. This

earliest cultural period, called the Paleo-Indian period, lasted until about 7500 B.C. Few Paleo-Indian
archeological sites are recorded in Florida, and none are identified by the Florida Master Site Files
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(FMSF) near the HHD. During the Archaic period (ca. 7500 B.C. - ca. 500 B.C.), Indians exploited a
wider range of resources than Paleo-Indians, probably used a more restricted territory, and may have
led a more sedentary existence. Seasonally available food resources included deer and small game,
hardwood nuts, freshwater snails, and marine shellfish. The Archaic is further subdivided into the
Early Archaic (7500 B.C. to 5000 B.C.), Middle Archaic (5000 B.C. to 3000 B.C.) and Late Archaic
(3000 B.C. to 500 B.C). Few Early or Middle Archaic period archeological sites are recorded in south
Florida. Known sites are clustered along the Atlantic and Gulf coasts and inland waterways. Foraging
and hunting were the main subsistence activities throughout the archaic period, with Late Archaic
people exploiting a larger territory and wider range of aquatic and terrestrial food resources. Archaic
sites become more numerous during the Late Archaic period, when essentially modern climatic
conditions were established. Crude fiber-tempered pottery first appears in the Late Archaic. No
Archaic period sites are located near the dike, as recorded in the FMSF. Regional cultural diversity
becomes apparent in the archeological record by 500 B.C. The clearest indication is that distinctive
styles of pottery were made in different parts of the state (Piper Archaeology/Janus Research 1992). In
the Okeechobee Basin, the Belle Glades culture sequence (ca. 500 B.C. - A.D. 1500) is subdivided
into four periods. Ceramic technology progresses from fiber tempered to fiber and sand tempered to
sand tempered ceramics, with St. Johns ceramic types also being used during the Belle Glades culture
sequence. Black earth middens, low sand mounds and circular and linear earthworks are Belle Glade
site types located near the HHD, as recorded in the FMSF.

During the early historic period, beginning with the first Spanish colonial period (1513 - 1763), the
Calusa inhabited southern Florida. Their population was decimated by European-introduced diseases,
warfare, enslavement, and migration out of Florida (Archaeological Consultants Inc., 1991). The
Miccosukee and the Seminole migrated into Florida in the 18th and 19th centuries from Georgia and
Alabama. Throughout the mid 1800s, the U.S. relentlessly pursued a policy of Indian removal in
Florida, and the Seminole, resisting removal, eventually established themselves in the Everglades, Big
Cypress Swamp, and the Ten Thousand Islands. Several important battles of the Seminole Wars
occurred around Lake Okeechobee including the largest and bloodiest battle of the Second Seminole
War, the Battle of Okeechobee on Christmas Day in 1837 (Carr et al., 1995). The Okeechobee
Battlefield site is located at the north end of Lake Okeechobee and is a National Historic Landmark
site. Other Seminole battle and habitation sites, predominantly on tree islands, are located near the
HHD.

American settlement around Lake Okeechobee began in earnest in the late 19th century when efforts
to drain and reclaim the Everglades began. Agriculture began in the Everglades, south of Lake
Okeechobee after drainage projects of the 1906-1927 era (Milano, 1995). During this period, the first
settlements, Okeelanta and Glade Crest were established just south of the lake. By 1921, there were 16
settlements on or near Lake Okeechobee, with a total estimated population of 2,000. Settlement and
agricultural activities escalated during the subsequent decades.

The West Palm Beach Canal opened in 1917 and the town now known as Canal Point was established
(Archaeological Consultants, Inc., 1991). In 1918, a school was built in Pahokee. By 1920, mercantile
and commercial buildings were springing up along the lake. As early as 1917 sugar cane was being
produced and quickly became a flourishing industry in the region. The mid 1920s saw the south
Florida real estate boom, which was crippled by the great hurricane of 1926. The 1928 hurricane
devastated the recovery from the earlier storm with tremendous property damage and loss of lives
(Archaeological Consultants, Inc., 1991). South Florida benefited from the civic and administrative
works of Franklin D. Roosevelt's New Deal programs in the 1930s, including the Canal Point School,
a structure determined eligible for inclusion on the National Register of Historic Places. After the
hurricanes, work was begun locally to build a series of dikes around Lake Okeechobee. In 1935, the
Corps assumed responsibility for the on-going construction. The HHD was completed in 1937 and
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named after President Herbert Hoover. The SHPO has listed the HHD as eligible for inclusion on the
National Register of Historic Places for its historical significance (Appendix B).

3.22 SOCIOECONOMICS

The major socioeconomic resources in the Lake Okeechobee region are related to agriculture,
recreation and tourism, commercial navigation, and commercial fishing.

Agriculture in this region is dependent upon Lake Okeechobee as a source of irrigation water. The
regulated lake depths make it possible for farmlands to receive irrigation water year round regardless
of rainfall. In the Lake Okeechobee service area, there are an estimated 742,668 acres of irrigated
agricultural lands. These agricultural lands and associated activities employ hundreds of people in the
area and bring millions of dollars in revenue annually.

Agriculture is dependent on releases from Lake Okeechobee for crop irrigation. During prolonged
droughts, significant volumes of water from the lake are required to supplement local water supplies
and to prevent saltwater intrusion into coastal aquifers and wellfields. Most of the land in the vicinity
of Reaches 2 and 3 is under cultivation. Agriculture is dominated by sugarcane, accounting for
90 percent of land under cultivation. The remaining 10 percent of cultivated land primarily includes
rice, row crops, and sod (David Miller & Associates, 1998).

Recreation and tourism activities in the area are enhanced by the regulated water levels of Lake
Okeechobee. As a result, the lake is the largest recreational resource in the region. It has been an
historic tourist destination, and its associated waterways and shoreline provide a wide variety of water-
based recreation activities for local residents and out-of-state visitors, including: fishing, boating,
picnicking, sightseeing, camping, swimming, birding, hunting, air boating and hiking. The recent trend
toward eco-tourism has been encouraged by the planned extension of the Florida National Scenic Trail
and creation of the Lake Okeechobee Scenic Trail. In 1996, the annual value of the recreational
resources of the lake was estimated at $78,151,409 (David Miller & Associates, 1998).

Heavy waterfowl utilization of Lake Okeechobee attracts tourists and recreational enthusiasts.
Common waterfowl species include ring-necked duck, American widgeon, northern pintail, green-
winged teal, Florida duck, and lesser scaup. Lake Okeechobee supports a variety and abundance of
sport fish. Consequently, sport fishing is a major recreational activity on the lake.

Lake Okeechobee is currently recognized as supporting one of the best recreational fisheries in the
nation. Additionally, it supports an active commercial fishing industry. This includes several different
types of commercial fishing operations and landside support activities, such as marinas and wholesale
and retail distribution facilities. The annual value of the wholesale commercial fishing is $2,326,932
and employs 210 people (David Miller & Associates, 1998).

There are also commercial fisheries on Lake Okeechobee that harvest the American alligator and the
Florida soft shell turtle. Alligators are harvested from the lake population to supplement the stock in
alligator farming operations. Commercial fishermen harvest soft shell turtles, with some individual
yields in excess of 30,000 pounds annually. The majority of the harvest is prepared for shipment to
Japan, or sold locally, primarily to the Miccosukee Tribe (Moler & Berish, 1995).

The increased depth of Lake Okeechobee makes commercial navigation on the lake possible.
Commercial navigation of Lake Okeechobee and associated waterways was used to transport 430,000
tons of freight in 1995. Petroleum products, including distillate fuel oil, residual fuel oil, and liquid
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natural gas, comprise the majority of tonnage shipped. Other commercial navigation includes fleets of
day/dinner cruise vessels that operate during the tourist season from Pahokee and from Fort Myers and
other commercial guided tours.

3.22.1 Demographics

Reaches 2 and 3 span portions of Glades, Hendry, and Palm Beach counties (Figure 1). This area
includes three incorporated communities: Clewiston, South Bay, and Belle Glade south of the
Hillsboro Canal. Specifically, the area includes: Glades County, Census Tract 2, Census Blocks
3000-3050; Hendry County, Census Tract 1 plus Block Groups 1 and 2 of Census Tract 2; and Palm
Beach County Census Tracts 82.01, 83.01, and 83.02.

According to data derived from the 2000 Census, the study area’s total population is 22,529 residents.
A majority of the residents (89 percent) is clustered in the three urban areas listed above. The
remaining 11 percent of area residents live in rural areas between the three towns.

As shown in Table 7, nearly half (49.1 percent) of the population of the area is white, and more than
one-third (36.2 percent) is black. The remainder of the population (14.7 percent) is American Indian,
Alaskan Native, Pacific Islander, or a mix of two or more races. Because Hispanics and Latinos may
be of any race, the 2000 Census allows respondents to select one or more races for self-identification.
Nearly one-third (28.8 percent) of the study area’s population is Hispanic or Latino.

Table 7. Project Area Population: Ethnicity

Percent of Total
Race .
Population
White 49.1%
Black 36.2%
Other 14.7%
Hispanic or Latino 28.8%
Not Hispanic or Latino 71.2%

Source: U.S. Census Bureau, 2000.

To capture available median income, poverty, and labor market statistics about the area’s population,
Census Tract data for Hendry and Palm Beach counties were used. The U.S. Census Bureau conducts
these types of population surveys only at this larger scale. Although less precise than the block-group
data used above, the data lend clarity regarding the socioeconomic landscape of the general area.

As Table 8 shows, the average median household income for the project area is $27,065, with central
Belle Glade (Palm Beach County Census Tract 82.01) having the bottom range of only $17,004 and
the areas surrounding Clewiston (Hendry County Census Tract 2) having the highest median income
0f $37,210. The median household income for the state of Florida is $38,985.

Approximately one-third (31 percent) of the population throughout the study area has an income
below the 1999 poverty level. Half of the population residing south and west of Belle Glade (Palm
Beach County Census Tract 83.01) lives in poverty. Central Belle Glade (Palm Beach County Census
Tract 82.01) also experiences a high poverty rate; 48 percent of the population in this tract lived on
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incomes below the 1999 poverty level. As a point of comparison, the percentage of people living
below poverty throughout the state of Florida is 13 percent.

Table 8. Project Area Population: Income and Poverty Statistics

Households: Percent of

. Population with . .
Median Income in 1999 Population with

Location Population Household Income in 1999
. Below Poverty
Income in Level Below Poverty
1999 Level
Census Tract 1, Hendry 6,446 $37,210 1,197 19%
County
gensus Tract 2, Hendry 7,523 $31,760 2,034 27%
ounty
Census Tract 82.01, Palm 4323 $17,004 2,085 48%
Beach County
Census Tract 83.01, Palm 1,759 $24.125 875 50%
Beach County
Census Tract 83.02, Palm 3.340 $25.227 1,102 33%
Beach County
Totals and Averages 23,391 $27,065 7,293 31%

Source: U.S. Census Bureau, 2000.

The area’s labor market, which includes residents 16-years-of-age and older who work for pay or
profit, is distributed among 13 industries (Table 9). Almost one-fifth (18 percent) of workers in the
area are employed by the educational, health, and social services industry. Sixteen-percent of the
area’s population over the age of 16 is employed by the agriculture, forestry, fishing and hunting
industries. An equal percentage (16 percent) is employed in manufacturing. Only four percent of the
population (329 people) is employed in the professional, scientific, and technical services industries.
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Table 9. Employed Civilian Population 16 Years and Over:

Employment by Industry
Industr No. of Percent of All
ustry Workers Workers

Educational; health and social services 1,571 18%
Agriculture; forestry; fishing and hunting; and mining 1,411 16%
Manufacturing 1,358 16%
Retail trade 862 10%
Arts; entgrtamment; recreation; accommodation and 636 79,
food services
Public administration 521 6%
Construction 499 6%
Finance; insurance; real estate and rental and leasing 383 4%
Other services (except public administration) 339 4%
Professional; scientific; management; administrative;

. 329 4%
and waste management services
Transportation and warehousing; and utilities 322 4%
Wholesale trade 236 3%
Information 167 2%
Total 8,634 100%

Source: U.S. Census Bureau, 2000.
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4.0 ENVIRONMENTAL EFFECTS

4.1 INTRODUCTION

This section discusses effects to the existing environment that are expected from implementation of
each proposed alternative. A summary of environmental consequences is displayed in Table 1.

4.2 CLIMATE

No impact to the climate is expected to occur from implementing any of the alternative actions,
including the No Action alternative.

4.3 TOPOGRAPHY, GEOLOGY AND SOILS
4.3.1 Topography

No Action Alternative. Selection of the No Action Alternative would result in no changes to the
topography of Reaches 2 and 3 or the Lake Okeechobee region. Although the potential for failure of
the HHD system persists under this alternative, major topographic alterations would not result from a
project failure.

Recommended Plan. No effects on the topography of Reaches 2 and 3 are expected to occur from
implementing the Recommended Plan. Minor changes would occur in the immediate areas where
excavation and fill activities take place, but these would cause only minimal changes to the overall
topography of these areas.

4.3.2 Geology

No impact to the geology of Reaches 2 and 3 or the Lake Okeechobee region is expected to occur from
either the Recommended Plan or the No Action alternative.

4.3.3 Soils

No Action Alternative. Although the No Action Alternative would not cause physical changes in the
study area, existing instability problems would persist. In the event of dike failure, surging waters
could displace soils in areas nearest the failure. Given the importance of agriculture in the Lake
Okeechobee area, the displacement of soils could be a significant adverse effect on agriculture in the
vicinity of a dike failure.

Recommended Plan. Minimal soil disturbance would occur from implementing the Recommended
Plan. Dike construction would be confined to the footprint of the existing facility. Minor soil
disturbances could occur in association with the development and operation of staging areas,
movement of heavy equipment, or other similar actions. No prime or unique farmlands would be
affected.
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4.4 HYDROLOGY
4.4.1 Surface Hydrology

No Action Alternative. In the event of a major failure of the HHD, the resulting flood would affect
the overall hydrologic regime of the Lake Okeechobee region.

Recommended Plan. Implementation of the Recommended Plan involves filling of the tow ditch
along Reach 3 and the eastern portion of Reach 2. However, filling of the toe ditch is unlikely to have
any significant adverse effects on the hydrology of the area.

4.4.2 Recharge

No Action Alternative. Under the No-Action Alternative, recharge would remain unchanged from
existing conditions.

Recommended Plan. Implementation of the Recommended Plan is anticipated to result in moderate
impacts along Reaches 2 and 3. The installation of a cutoff wall would affect the principal source of
recharge in this area. Groundwater flow would be impeded, resulting in a lowering of the water table.
Subsurface percolation from canals and ditches into permeable sediments would be decreased.

4.5 WATER SUPPLY
4.5.1 Public Water Supply

No Action Alternative. The No Action Alternative is unlikely to have an effect on existing public
water supplies.

Recommended Plan. Implementation of the Recommended Plan is unlikely to have adverse effects
on public water supplies. No water quality concerns have been identified that would affect this
resource.

4.5.2 Agricultural Water Supply

No-Action Alternative. The No-Action Alternative allows current stability problems of the HHD to
persist, which could lead to a major breach of the HHD during a substantial high water event. In the
event of a failure of the HHD, consequential flooding would have significant adverse effects on
agricultural lands in the area of the failure. In addition, the disruption of agricultural water supply at a
critical time during the growing season could have detrimental effects on the local economy. A loss of
crops in the vicinity of the breach could be substantial if the breach were to occur in a heavily farmed
area.

Recommended Plan. The Recommended Plan is anticipated to result in moderate adverse impacts to
the agricultural water supply along Reaches 2 and 3. Installation of a cutoff wall along the length of
these reaches could result in reduced tail-waters and lowered water levels in ditches and canals.
Altered water levels, in turn, could reduce irrigation water for farmers. The Recommended Plan is not
expected to affect agricultural water supply in other reaches of the HHD.
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4.6 WATER QUALITY

No-Action Alternative. The No-Action Alternative could affect existing water quality. A breach in
the dike could transport the mud sediments of Lake Okeechobee to nearby waterways, resulting in
localized elevated total suspended solids and phosphorus concentrations. No significant impacts
outside of the immediate area of the breach would be expected.

Recommended Plan. Implementation of the Recommended Plan could have temporary minor
impacts on the water quality along Reaches 2 and 3 where construction activities could increase
suspended solids and turbidity in nearby surface waters. However, silt screens and other erosion and
turbidity control devices would be used, as well as the implementation of Best Management Practices
(BMPs) to minimize the discharge of water containing excessive turbidity. For instance, during the
construction activity, sections of the toe ditch would be isolated using earthen plugs to contain and
minimize the discharge of water containing high levels of turbidity. Additionally, hay bales and
turbidity curtains would be deployed to minimize impacts to wetlands adjacent to the construction
area.

4.7 WATER MANAGEMENT

No-Action Alternative. The No Action Alternative could affect water management in Reaches 2 and
3. In the event of dike failure, resulting water levels would require altering management strategies by
those responsible for, and relying upon, the lake's water resources.

Recommended Plan. Implementation of the Recommended Plan is anticipated to have few impacts
on water management along Reaches 2 and 3. The cutoff wall would reduce seepage and could affect
water levels in canals and ditches near Reaches 2 and 3, thereby affecting the management of water in
the canals.

4.8 VEGETATION AND COVER TYPES

No-Action Alternative. The No-Action Alternative retains an ongoing potential for dike failure.
Such a failure could result in extensive impacts from surging water on vegetation landward of the
HHD in the immediate area of the failure. Sugarcane plantations, ornamental orchards, field crops, and
natural vegetation could be lost. In addition, a breach could interrupt the current hydrology, and result
in less water available for irrigation. Additionally, destruction of vegetation could provide an area for
the expansion of invasive plant species. Loss of vegetation on the lake side of the HHD would be
affected minimally in the event of a dike failure; some loss of aquatic vegetation would occur in the
immediate vicinity of the breach, but a reduction in the lake level would be relatively small. No
impacts to vegetation would occur in areas away from the breach site.

Recommended Plan. Implementation of the Recommended Plan would have minimal effects to
vegetation, as construction would occur only within the HHD footprint. Filling the toe ditch at Reach
3 and the eastern portion of Reach 2 would eliminate wetland plant communities fringing the toe ditch.
Similar plant communities adjacent to the borrow canal in the western portion of Reach 2 could be
affected by construction activities. However, many of the plants found within and bordering the toe
ditches, and canals are exotic and invasive species, the loss of which would not be objectionable. The
Recommended Plan would not contribute to conditions favoring invasive species.
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4.9 WETLANDS

No Action Alternative. A failure in the dike system would affect wetlands landward of the HHD and
near the breach. Surging waters would erode soils, uproot vegetation, and physically alter the
physioigraphy. Wetland impacts in the area of Reach 3 and eastern Reach 2 would be minimal
because relatively few quality wetlands remain in this area. Wetland systems in the western portion of
Reach 2 are more extensive and of higher quality. Wetland damage away from Reaches 2 and 3 would
likely be minimal, as floodwaters would spread and dissipate. Farther away from a breach, wetlands
could be affected by increased prolonged higher water levels due to flooding.

Effects on wetlands on the lake side of the dike would be minimal. A breach would not lower lake
levels significantly. In the event that repairs of a large breech require more than a month to repair,
water levels would still not fall below the front toe of the levee.

Recommended Plan. Wetland impacts resulting from implementation of the Recommended Plan
would be minimal and limited to Reaches 2 and 3. This alternative involves filling the toe ditch and its
fringing wetlands in Reach 3 and eastern Reach 2, and extending the seepage berm to the dike side of
the borrow canal along western Reach 2. In addition, some wetlands may be lost due to the placement
of reinforcing materials on the lake side of the dike to reduce erosion. Because no construction would
occur outside the footprint of the existing project, no additional wetlands would be affected.

On November 7 and 8, 2006, an interagency team of biologists from USACE, USFWS, and USEPA
used the Uniform Mitigation Assessment Method (UMAM) to evaluate the quality of wetlands
potentially affected by the Recommended Plan. The UMAM scores three wetland parameters:
(1) location and landscape support; (2) water environment; and (3) community structure for vegetation
and/or benthic communities. The parameters are scored on a scale of one to 10, with one being “not
present” and 10 being “optimal,” for both with-project implementation condition and current
condition. The assumption was made for the with-project implementation condition that the entire 150
foot assessment area would be impacted and would no longer function as a wetland. Therefore, all
three parameters were scored as zero. For the current condition, scores ranged from one to six for all
three parameters, indicating that the wetlands are of low to moderate quality.

In order to determine the functional loss of wetlands in the assessment area, the change in wetland
function is first calculated as the projected functional value of the wetlands after project
implementation minus the current functional value of the wetlands. This delta value is then multiplied
by the assessment area acreage to give a functional loss value. Table 10 illustrates the functional loss
for each assessment area.

A full explanation of the UMAM method and scoring sheets for the assessment areas are in
Appendix F.

4.10 FISH AND WILDLIFE

No Action Alternative. A failure in the HHD would result in only a minor reduction in the lake level
and a minimal loss of fish and wildlife habitat. Modeling results have demonstrated that in the event
of a breach, the lake level would drop from an existing level of 18 ft NGVD down to 17.25 ft within
45 days of the breach (USACE, 1998). This would be a drop of 0.75 ft (0.23 m) under these
conditions. The implications to fish and wildlife landward of the HHD that may result from dike
failure would be limited to the areas of the breach and surrounding habitats. Wildlife habitat in the
area of Reach 3 and the eastern portion of Reach 2 is of marginal quality; habitat quality appears
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somewhat better in western Reach 2. Those animals most likely to be affected by extensive flooding
include those with limited mobility. Others, such as amphibians, reptiles, and small mammals would
be impacted to a moderate degree.

Table 10. UMAM Scores for Wetlands Landward of HHD

Functional
Assessment Area Delta Acres (DLeftsas X
# acres)
Reach 2
West -0.43 61.38 -26.39
East 1 -0.43 17.69 -7.61
East 2 -0.37  39.29 -14.54
East 3 -0.23 22.72 -5.22
East 4 -0.47 9.26 -4.35
Total Reach 2 150.34 -58.11
Reach 3
John Stretch Park 027 10.15 574
East 1
John Stretch Park 013 3946 513
East 2
Southbay West -0.33 4.31 -1.42
Southbay -0.23  25.23 -5.80
Total Reach 3 79.16 -15.10
Total Reach 2 and 3 229.50 -73.21

Recommended Plan. Fish and wildlife impacts resulting from implementation of the Recommended
Plan would be minimal. The toe ditch at Reach 3 and the eastern region of Reach 2 would be filled,
eliminating habitats used for foraging by wading birds on invertebrates, amphibians, reptiles, and
possibly some small fishes. Impacts from construction activities could temporarily displace wildlife
utilizing the HHD slope and the fringe along the borrow canal at the western portion of Reach 2.

4.11 THREATENED AND ENDANGERED SPECIES
4.11.1 American Alligator - Alligator mississippiensis

No Action Alternative. The American alligator would incur only minimal short-term impacts in the
event of a dike failure. Its flexibility in habitat use and mobility would allow its survival. If a dike
failure should occur during nesting season, the impacts on nests on the lake side of the dike should be
minimal since water levels are not expected to decrease significantly during such an event. However,
the potential for impacting nests landward of the dike exists in the immediate vicinity of a breach.

Recommended Plan. Any impacts to the American alligator resulting from implementing the
Recommended Plan would be minor and would be limited to the immediate area of construction.
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4.11.2 Eastern Indigo Snake - Drymarchon corais couperi

No Action Alternative. Any impacts would be minor and would occur only in the immediate area of
a dike failure. Low utilization of areas on the lake side of the HHD would limit potential impacts. The
levee itself provides useable habitat for the indigo snake, but a dike failure would directly affect
animals in the immediate vicinity. Landward, this animal is rare due to the sub-optimal habitat.

Recommended Plan. Impacts to the indigo snake resulting from implementing the Recommended
Plan would be limited to the immediate area of construction. Considering the quality of existing
habitat for the eastern indigo snake along the lower third of the HHD, construction impacts could
occur, but impacts to snakes would be mitigated by proper implementation of an environmental
protection plan. According to the USFWS (Appendix A), the project is not likely to adversely affect
the eastern indigo snake.

4.11.3 Bald Eagle - Haliaeetus leucocephalus

No Action Alternative. The slightly lower water levels that would result from a dike failure are not
anticipated to adversely affect the bald eagle. The expected decrease in water level would be too minor
to alter its foraging.

Recommended Plan. Impacts to the bald eagle resulting from implementing the Recommended Plan
are expected to be minimal. However, the existence of an active bald eagle nest could alter
construction plans. An active nest within 1,500 ft (457 m) of the HHD would restrict construction
activities during nesting season. Surveys for active bald eagle nests would be conducted prior to
construction. Bald eagle nesting areas would be subject to USFWS Nesting Protection Measures. As
outlined in the November 30, 2006 USFWS letter (Appendix A), efforts should be made to “avoid
construction activities that may disrupt nesting. In addition, prior to project construction, the
contractor will instruct all personnel associated with the project that endangered species may be
present in the area, and the need to avoid harming, harassing, or killing these species and the civil and
criminal consequences. Construction activities must be kept under surveillance, management, and
control to minimize any interference, disturbance, or impact to these resources.” According to the
USFWS (Appendix A), the project is not likely to adversely affect the bald eagle.

4.11.4 Wood Stork - Mycteria americana

No Action Alternative. Impacts to the wood stork in the event of a dike failure would be minimal.
Slightly lower lake levels could result in slightly less foraging habitat around the lake. Any nesting
colonies could be abandoned if a breach occurred at a critical nesting time during the year; however, a
reduction in lake level due to breaching would be minimal.

Recommended Plan. Impacts to the wood stork resulting from implementing the Recommended Plan
would be minimal to moderate. Wood storks may use the toe ditch and adjacent wetlands along
Reach 3 and eastern Reach 2 for foraging; filling the toe ditch would eliminate this foraging
opportunity, but abundant alternative foraging habitat is available.

4.11.5 Everglade Snail Kite - Rosthrhamus sociabilis plumbeus

No Action Alternative. Impacts to the snail kite would be minimal if a major dike failure should
occur. The water level must be sufficiently stable to prevent loss of the apple snail through drying out
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of the surface. Lowering of the water level in Lake Okeechobee would not be sufficient to cause a
significant loss of apple snails on which the Everglade snail kite feeds.

Recommended Plan. Construction activities would be limited to the footprint of the existing Federal
project. Aside from possible temporary disturbances caused by the operation of heavy equipment, no
impact on the Everglade snail kite or its foraging habitat is expected.

4.11.6 Crested Caracara - Caracara cheriway

No-Action Alternative. Any impacts would be minor and would occur only in the immediate area of
a dike failure. Nest trees in the path of a surge of water from a breach could be uprooted. Because of
the wide variety of habitats used for foraging, temporary flooding associated with dike failure would
likely not significantly affect the caracara.

Recommended Plan. Because caracaras exhibit a wide range of tolerance to human activities, and
because construction would be confined to the footprint of the existing HHD project, construction of
the project is not anticipated to adversely affect the caracara. In the event that caracara nest trees are
discovered near staging areas, appropriate management practices would be followed (Morrison, 2001).

4.11.7 West Indian Manatee - Trichechus manatus

No Action Alternative. Few, if any, adverse impacts on the manatee are likely to occur in the event
of a dike failure. Expected water level reductions would not be sufficient to affect the animal’s food
supplies or exposure to boat-related injury or death.

Recommended Plan. Construction activities would be limited to the footprint of the existing Federal
project. Aside from possible temporary disturbances caused by the operation of heavy equipment, no
impact on the manatee or its foraging habitat is expected.

4.11.8 Okeechobee Gourd - Curbita okeechobeensis

No Action Alternative. Okeechobee gourds are limited to the shores of Lake Okeechobee inside the
HHD. Slightly lower lake levels resulting from a major dike failure may affect existing Okeechobee
gourd population in this area. Given its limited range and habitat requirements, any alteration in the
hydrology where this plant occurs could significantly damage the population. However, impacts to
these gourds would more likely occur with sustained high water events.

Recommended Plan. Construction of the Recommended Plan will be confined to the existing
footprint of the HHD system. The dikes are grassed and mowed, which creates conditions unfavorable
to the Okeechobee gourd. The only site in Lake Okeechobee with apparently mature plants is Ritta
Island; plants at other sites appear to be in poor health and transitory (USFSW, 1999). Implementation
of the Recommended Plan is unlikely to affect the Okeechobee gourd.

4.11.9 Johnson’s Seagrass - Halophila johnsonii

There is no Johnson’s seagrass in the HHD project area. However, Johnson’s seagrass and its critical
habitat have been identified downstream from and within the range of influence of the HHD. The
Hillsboro Canal discharges south of Boca Raton and into Lake Wyman. The Miami Canal connects to
the Miami River, which discharges into Biscayne Bay.
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No-Action Alternative. In the event of a failure in the HHD system in Reaches 2 or 3, efforts to
reduce floodwaters as soon as practicable would likely include channeling waters through the
Hillsboro Canal and the Miami Canal to areas along the coast where Johnson’s seagrass occurs.
Elevated turbidity and suspended solids concentrations in floodwaters, as well as nutrients associated
with Lake Okeechobee sediments, would be transported by the canals to areas of Johnson’s seagrass
critical habitat.

Recommended Plan. Construction of the Recommended Plan would result in storm runoff with
elevated turbidity and suspended solids entering into the Hillsboro Canal, the Miami Canal, and the
Caloosahatchee River or their tributaries. Any alteration in water quality would be temporary and
limited to the period of construction. To alleviate any downstream affects, turbidity would be
controlled through strict turbidity and erosion control measures, which would be implemented
throughout construction.

It has been determined that implementation of the project may effect, but is unlikely to adversely
affect, Johnson’s seagrass or listed critical habitat. Coordination with NMFS for effects to Johnson’s
seagrass is ongoing. The proposed modifications to the dike structure would not alter the management
of the lake, or discharges into tributaries. All work would be completed within the footprint of the
existing Federal project.

4.12 NOISE

No Action Alternative. The No Action Alternative would not increase ambient noise levels near the
HHD. Therefore, no impacts are expected to result due to selection of this alternative.

Recommended Plan. Heavy machinery associated with construction of the Recommended Plan
could result in nuisance noise. Although sound levels could exceed 70 dB in proximity to construction
activities, attenuation with distance from the construction site would reduce the noise. Few residences
are located near the project area, but noise could disturb persons engaged in outdoor activities at such
locations as an RV camp in Reach 3, and John Stretch Park and Uncle Joe’s Fish Camp in Reach 2.
Construction staging areas away from the dike also have a potential for creating nuisance noise.
Because noise would be associated with construction, its production would be temporary.

413 AIR QUALITY
No Action Alternative. Selection of the No-Action Alternative would not affect air quality.

Recommended Plan. Emissions associated with the Recommended Plan would be generated from
heavy machinery operating for short periods in the area where construction occurs. Construction
activities would cause minor short-term air quality impacts in the form of fugitive dust or airborne
particulate matter from earthwork and unpaved roads accessed for the project. The area is rural, and
short-term loadings of internal-combustion engine exhaust gases would be negligible.

Every Federally funded project must be consistent with state plans for implementing the provisions of
the Clean Air Act Amendments (State Implementation Plans). This project is in conformance with the
State Implementation Plan because it would not cause violations of the National Ambient Air Quality
Standards.
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4.14 HAZARDOUS, TOXIC AND RADIOACTIVE WASTES (HTRW)

No Action Alternative. The No Action Alternative is not anticipated to affect or contribute to HTRW
in the region.

Recommended Plan. The project conditions assume that any HTRW found during any phase of the
project would be remediated in accordance with local, state and Federal laws. Therefore, it can be
assumed that conditions at future construction sites would be contamination-free or of low levels that
generally do not present a material risk of harm to public health or the environment.

Within the adjacent agricultural areas there are numerous temporary pump sites and fuel storage areas.
These makeshift portable tanks are not reported, and therefore are not presented in the HTRW
database. In addition, pesticide/chemical-mixing areas may also exist. These agricultural fields,
outbuildings, equipment fueling and agricultural processing facilities would be outside the immediate
area of construction and should not pose an HTRW concern. Remediation would be required if any
HTRW problems are encountered during construction.

The proposed earth-moving activities involve the temporary and permanent displacement of HHD
earthen materials. These earthen materials are expected to be free of HTRW given that they were
largely placed in the dike by hydraulic means over 50 years ago. It is unlikely that groundwater
contamination that originates on the landward side of the HHD would migrate into the project site
because groundwater in the area typically flows from the lakeside of the HHD to the landward side.

4.15 LAND USE
4.15.1 Agriculture

No Action Alternative. The No Action Alternative could significantly impact agriculture in the Lake
Okeechobee area. In the event of a major structural failure of the HHD, flooding could destroy crops
in the area of the failure. Floodwaters from a breach could result in immediate and long-term damage
to crops in this area. The extent of agricultural damage in total acreage would be dependent upon the
location of the breach in relation to agricultural activities, the lake levels at the time of the breach, and
duration of flooding.

Recommended Plan. Implementation of the Recommended Plan could affect agriculture and
agricultural lands. Installation of a cutoff wall could result in reduced tailwaters. The extent of this
reduction, if any, is unknown, but any reduction in irrigation waters could adversely affect the
availability of water in canals used to irrigate crops. Land use is not expected to change with
implementation of the Recommended Plan; construction would be confined to the footprint of the
existing HHD.

4.15.2 Urban Land

No Action Alternative. The No Action Alternative could result in significant consequences to urban
lands around Lake Okeechobee. In the event of a major failure of the HHD, consequential flooding
could have significant effects on urban lands in the area of the failure. The No Action Alternative
allows current stability problems of the HHD to persist, which could lead to a major breach of the
HHD during a substantial high water event. Loss of life and property in the vicinity of the breach
could be substantial if the breach were to occur in a heavily populated area.
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Recommended Plan. Implementation of the Recommended Plan would not result in impacts to the
urban lands along Reaches 2 and 3. Construction activities would be retained to the area within the
footprint of the Federal project.

416 TRANSPORTATION AND INFRASTRUCTURE
4.16.1 Transportation

No Action Alternative. Major transportation corridors around the perimeter of Lake Okeechobee
include several highways and railroads. Impacts to existing transportation corridors resulting from a
major failure of the HHD would be extensive. Structures nearest the breach could be destroyed, and
travelers or freight on roads or railroads would be endangered. Even moderate flooding from a low
velocity breach is likely to cause road closures and traffic delays.

Recommended Plan. Because construction of the Recommended Plan would be restricted to the
footprint of the existing structure, no effects on transportation infrastructure would occur. Highway
traffic can be expected to increase slightly and temporary slow-downs may result from the movement
of construction equipment and personnel, but such effects are expected to be minor.

4.16.2 Infrastructure

No Action Alternative. Infrastructure within close proximity of HHD, Reaches 2 and 3 include
overhead utility and transmission lines, a water treatment plant, radio towers and fuel tanks. Impacts
to these structures resulting from a major failure of the HHD would be extensive. Structures nearest
the breach could be destroyed, putting nearby parks and communities at risk. Damage to utility and
transmission lines could cause communication and power outages.

Recommended Plan. Based on a preliminary survey, no impacts to transmission or communication
structures, water and wastewater facilities, or fuel tanks is expected to result from implementation of
the Recommended Plan. However, a detailed infrastructure survey will be completed prior to
construction. At that time, a determination will be made regarding any necessary compensation or
takings.

4.17 AESTHETIC RESOURCES

No Action Alternative. Impacts to aesthetics in the short term are anticipated, as patches and
temporary emergency construction are necessary to repair ongoing piping and boils. Without major
reconstruction, dust and noise from emergency construction would continue, portions of the dike
would remain closed, and aesthetics and safety would be compromised.

Recommended Plan. Short-term impacts to aesthetic resources within the project area would result
from construction activities and/or access of construction equipment through lands designated for
staging, access and construction. Recreational areas where degraded aesthetics could affect outdoor
activities include John Stretch Park and Uncle Joe’s Fish Camp, both of which are adjacent to the dike.
Construction activities are limited to the existing area of HHD, and the grassy side slopes of the dike
are the only vegetated areas that would be affected. Aesthetics would return to existing conditions
following construction when the dike is revegetated.
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4.18 RECREATIONAL RESOURCES

No Action Alternative. Moderate adverse impacts to recreation resources are anticipated without
major repairs to the dike. Piping and boils would continue, requiring emergency repairs for frequent
breaches in the dike. Areas affected would be closed during construction for reasons of safety.

Recommended Plan. Impacts to recreation resources within the project area would result from
construction activities and/or access of construction site, equipment, and staging areas. Impacts
resulting from the construction of the Recommended Plan for the HHD rehabilitation would adversely
affect recreation resources in the project area. Most of the construction impacts would result in a
temporary disruption due to increased noise, dust and heavy equipment traffic. Other impacts may
have a longer lasting affect.

Construction areas would necessitate heavy equipment traversing and working in the area of fishing,
boating, sightseeing, and picnicking facilities that are located in the area. Construction near culverts
and other structures could result in temporary restriction of bank fishing in the area. Preconstruction
conditions would return upon completion of the project construction. No permanent adverse impacts to
these recreation resources in the project vicinity are expected to occur as a result of the Recommended
Plan. Visitors to John Stretch Park would experience increased noise and dust during construction of
the Recommended Plan. Accessing the dike by construction crews may result in excessive wear of the
park’s paved roads; park amenities may require accelerated maintenance schedules. When project
construction has been completed, recreation use in the area can be expected to return to pre-
construction conditions.

During construction, access to certain parts of the Lake Okeechobee Scenic Trail (LOST) would be
restricted, and parts of the trail would be removed. Following construction, access to the trail by the
public would be restored. However, the Corps is not authorized to restore the paved surface of the
scenic trail following construction. Coordination with FDEP would be conducted prior to and during
construction.

4.19 CULTURAL RESOURCES

No Action Alternative. The No Action Alternative, with its continued potential for dike failure and
catastrophic flooding, could have moderate to extensive consequences on nearby historic properties.

Recommended Plan. The HHD (8PB208) is historically significant and is potentially eligible for
inclusion in the National Register of Historic Places (NRHP). However, the Corps has determined in
accordance with the National Historic Preservation Act of 1966 (NHPA), as amended, that the
Recommended Plan would cause minimal impacts on the HHD. Because construction would be
restricted to the footprint of the existing Federal project, no other cultural resources would be affected.
The Corps has requested concurrence with this finding from the SHPO (Appendix B).

Of note is that in a letter dated April 7, 2005, SHPO concurred with the Corps determination that
reconstruction of the HHD in Reach 1 “will have no adverse effect on the characteristics qualifying
this property for listing in the National Registry of Historic Places” A Copy of SHPO letter is
included in Appendix B.

420 SOCIOECONOMICS

No Action Alternative. Significant socioeconomic implications could result from continued
degradation of dike stability leading to a breach of the HHD. The potential for loss of life and property
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from a breach is significant. The No Action Alternative does not provide adequate protection from the
seepage and stability problems that threaten populated areas of Reaches 2 and 3.

Recommended Plan. It is not anticipated that there would be any long-term adverse socioeconomic
impacts from implementing the Recommended Plan. Temporary adverse impacts that might be
experienced include increased traffic congestion and possibly reduced tourism.

Construction and ongoing operation/maintenance would generate beneficial economic impacts for the
local region and the State of Florida. Expenditures for construction and any ongoing
operation/maintenance of the project would benefit employment rates, labor income, gross domestic
product, and government revenues. Benefits would be even higher when taking into account the
procurement of goods and services and the spending of additional labor income (indirect and induced
effects of the capital spending). Construction would require tradespersons with a variety of skills. It is
anticipated that most of the construction employment would be filled by individuals residing in the
local study area. The project would create significant employment opportunities in other industries,
including community, business, personal services, manufacturing and retail trade. Other economic
benefits include a positive impact on Florida’s gross domestic product and a contribution to an
increase in labor incomes.

In addition to benefits to the private sector and individual households, county, state and Federal
governments would benefit from the construction and operation/maintenance. Higher revenues would
result from personal income taxes, employee and employer contributions to unemployment insurance
plans, and other indirect taxes on goods and services.

Because construction of the Recommended Plan, as well as continued operation/maintenance, is
retained in the footprint of the existing Federal project, no property transfers or relocations of
individuals is required.

4.21 CUMULATIVE EFFECTS
Cumulative impacts are defined in 40 CFR 1508.7 as those impacts that result from:

...the incremental impacts of the action when added to other past, present, and reasonably
foreseeable future actions regardless of what agency (federal or nonfederal) or person
undertakes such other actions. Cumulative impacts can result from individually minor but
collectively significant actions taking place over a period of time.

4.21.1 Past Actions

Prior to development of the area south of Lake Okeechobee in the 19™ century, a pond apple swamp-
forest transitioned into pond apple hammocks and then into the sawgrass communities of the
Everglades. Since that time, changes in South Florida have had marked impacts on Lake Okeechobee.

In the mid to late 1800s, modifying the hydrology of Lake Okeechobee and the Everglades was
considered to be economically important. Canals would provide a navigation route between the
Atlantic Ocean and the Gulf of Mexico. Clearing the land for agriculture would reduce the U.S.
reliance on the West Indies by growing comparable crops in Florida. In the 1890s, a canal connecting
Lake Okeechobee with Caloosahatchee River was constructed, providing the lake an outlet to the Gulf
of Mexico. In the early 1900s, the Everglades Drainage District constructed several other canals that
provided a slow, continuous drainage from Lake Okeechobee and the Everglades. The goal was to
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drain the northern Everglades for agriculture to prevent the crops from flooding. At the turn of the 20™
century, sugar cane was first planted on exposed lands. Construction of the St Lucie, Hillsboro, North
New River, West Palm Beach, and Miami canals, and the construction of a 47-mile-long muck levee
around the southern rim of the lake altered water levels. During the 1920s, land was cleared, the town
of Clewiston grew, and sugar cane and citrus became important local industries. From 1931 to 1941,
sugar cane production expanded from 410,000 tons 873,000 tons.

In the 1920s, two major hurricanes struck south Florida. One generated a storm surge in the lake that
flooded coastal areas and hundreds of acres to the south and killed more than two thousand people.
Congress directed the USACE to prevent a recurrence, and the HHD was one of the first features of
the solution. Because of the system of canals and levees built by the Corps, all discharges into and out
of the lake are currently artificially controlled except Fisheating Creek.

More recently, the Central and South Florida study and the Comprehensive Everglades Restoration
Program have been instituted to attempt to restore some of the natural flows from Lake Okeechobee to
the Everglades.

4.21.2 Reasonable Foreseeable Future Actions

Two high-profile projects are anticipated in the general study area. The USACE anticipates
completing reconstruction of HHD in the remaining reaches around Lake Okeechobee. It is likely that
reconstructing the HHD would likely also produce only negligible effects on the natural environment.

In addition, the Lake Okeechobee Regulation Schedule Study (LORSS) was initiated to address
continued high lake levels, estuary ecosystem conditions, and lake ecology conditions that occurred
since 2003. The need for a new regulation schedule has been established by the continued
deterioration of the Lake Okeechobee littoral zone and both the Caloosahatchee and St. Lucie
estuaries. The recommended regulation schedule represents the best operational compromise to
improve the environmental health of certain major Central and Southern Florida (C&SF) ecosystems,
while providing for public health and safety and the safe operation of the HHD.

4.21.3 Natural Environment

Cumulative impacts associated with past actions have produced a natural environment that is markedly
different from that of 150 years ago. The environment has been so altered that the contribution of the
incremental effects of the Recommended Plan to cumulative impacts on the natural environment is
negligible.

4.21.4 Human Environment

Past actions have resulted in a dike system that, although state-of-the-art when it was completed, is
now recognized as substandard. The incremental effect of the Recommended Plan is a major
beneficial contribution to cumulative effects of past, present, and reasonable foreseeable projects to
protect public health and safety.

4.22 UNAVOIDABLE ADVERSE EFFECTS

As discussed under each resource element in Section 4.0, adverse effects associated with
implementing the Recommended Plan would not be significant. Unavoidable adverse effects that
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would result from implementation of this alternative are expected to be minimal to moderate in
severity. A summary of unavoidable negative impacts follows.

4.22.1 Topography, Geology and Soils

No significant adverse impacts to the topography, geology, and soils are likely to occur due to
implementation of the Recommended Plan. Construction of the Recommended Plan would be
restricted to the footprint of the existing Federal project. However, some soil disturbance could occur
at staging areas. No effects on prime or unique farmlands would occur.

4.22.2 Water Resources

Minimal adverse impacts to the hydrology, water supply, water quality, and water management are
expected to result from implementing the Recommended Plan.

4.22.3 Vegetation and Cover Types

No significant adverse impacts to the vegetation and cover types are likely to occur from
implementing the Recommended Plan. Minimal effects would occur only within the existing HHD
footprint.

4.22.4 Wetland Resources

The Recommended Plan would result in the filling of wetlands fringing the toe ditch along Reach 3
and eastern Reach 2, as well as wetlands along the dike side of the borrow canal in western Reach 2.
Compensation for the loss of wetlands would be provided.

4.22.5 Fish and Wildlife Resources

Minimal adverse effects to fish and wildlife are likely to occur due to implementation of the preferred
alternative. The foraging habitat for wading birds in the landward toe ditch at Reach 3 and eastern
Reach 2 would be filled, necessitating their foraging at abundant alternative locations. Additionally,
habitat for reptiles, amphibians, fishes, and invertebrates utilizing the toe ditch would be lost.

4.22.6 Threatened and Endangered Species

Impacts to threatened and endangered species are expected to be minimal. The foraging habitat for
listed wading birds (e.g., wood storks, tri-colored heron, little blue heron) in the toe ditch at Reach 3
and eastern Reach 2 would be filled, necessitating their foraging at abundant alternative locations.
Surveys and management measures for certain species would be conducted or followed prior to
construction to minimize impacts. See Section 5.0 for details.

4.22.7 Noise

Minor localized noise related impacts during construction operations are expected to occur.

4.22.8 Air Quality

Minor localized air quality impacts during construction operations are expected to occur.
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4.22.9 Land Use

Because construction would be limited to the footprint of the existing Federal project, no alteration of
land use would result from the project.

4.22.10 Aesthetic Resources

Limited, short-term adverse impacts associated with construction activities would affect the quality of
aesthetic resources within the project area.

4.22.11 Recreation Resources

Limited but significant, short-term and long-term adverse impacts associated with construction
activities would be imposed on recreation resources within the project area. These impacts may be
mitigated by implementation of a well planned recreation measures plan which would account for the
cost of pavement resurfacing at parks and other areas used for staging and equipment access, tree
replacement, and park amenity replacement, rehabilitation, or repair. An inventory of park amenities
and utilities prior to construction would facilitate a rapid return to pre-construction state for those
areas so impacted. However, the Corps does not have authority for this project to make repairs to such
areas as LOST that would be removed or impacted with construction. These areas could be impacted
long term.

423 RELATIONSHIP BETWEEN SHORT-TERM
USES AND LONG-TERM PRODUCTIVITY

Long-term benefits and short-term adverse environmental impacts represent tradeoffs between the
local short-term use and the long-term benefits of a project. Long-term productivity would result from
an improved HHD offering greater protection from catastrophic dike failure and flooding to the human
and natural environments in the Lake Okeechobee area.

Short-term uses associated with the Recommended Plan include construction resources, dollars, and
labor expended during road construction. They also include short-term construction-related
inconveniencies related to traffic flow, noise, businesses, and other environmental effects, as discussed
in Section 4.0 of this document.

The long-term beneficial effects of enhanced flood protection resulting from the implementation of
this project greatly outweigh any unavoidable adverse impacts.

4.24 IRREVERSIBLE OR IRRETRIEVABLE COMMITMENT OF RESOURCES

The Recommended Plan would require irreversible and irretrievable commitments, which would
include the expenditure of funding, energy, labor, and materials. The project would not cause the
permanent removal or consumption of any renewable resources. However, implementation would
commit lands and resources for reconstruction of the HHD, fill material, and other project features.
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5.0 MITIGATION

As part of their concurrence with the 1999 DEIS, the USFWS recommended in the Coordination Act
Report (CAR) that the Corps provide mitigation for the backfilling of Reach 1 wetlands by restoration
of degraded wetlands. The Corps concurred with the mitigation recommendations and created
mitigation between 2000 and 2004 through wetlands grading, tree planting and melaleuca (Melaleuca
quinquenervia) removal. Melaleuca, Brazilian pepper (Schinus terebinthifolius), and Australian pine
(Casuarina equisetifolia) were all treated and removed in Reach 4 from Old Sportsman’s Village to
just north of the Marina. Additionally, native wetland trees including cypress, red maple, and pond
apple were planted along the toe of HHD in the mitigation area in June of 2004. The UMAM was
used to assess the value of habitat created. The tree planting resulted in 1 credit of mitigation. Other
mitigation was created through the removal of 57 acres of melaleuca adjacent to Reach 2 (near the
Alvin Ward Boat Ramp) and maintenance of this area. The UMAM scored the habitat value as
equivalent to 26.32 credits. Photographs, worksheets and determination formulas for the UMAM and
mitigation assessment are included in Appendix F.

The total mitigation created in the two areas is 27.32 (Table 11). A portion of this mitigation (3.8
acres) was used for Reach 1 improvements, leaving a total of 23.52 mitigation credits available for
Reach 2 and 3 assessment areas. The UMAM for Reach 2 and 3 impact assessment areas showed that
the total number of credits needed is 73.21. Therefore, an additional 49.69 mitigation credits are
required to offset the proposed 229.50 acres of impacts in Reaches 2 and 3.

Table 11. Mitigation Credits

Total ce . e e . ce .
Mitigation Credits Needed ~ Mitigation Mltlgatlon Mltlgaflon Addltl?nal Mitigation
for Reaches 2 and 3 Credit Required for Credits Credits Needed for
or Reaches ecuts Reach 1 Available Reaches 2 and 3
Created
73.21 27.32 3.8 23.52 49.69

The Corps recommends and will request authorization to provide oftf-site compensatory mitigation for
wetland losses resulting from the reconstruction of HHD at Reaches 2 and 3.
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6.0 ENVIRONMENTAL COMMITMENTS

The U.S. Army Corps of Engineers and contractors commit to avoiding, minimizing or mitigating for
adverse effects during construction activities by including the following commitments in the contract
specifications:

L.

The Corps shall conduct a pre-construction survey to determine actual locations of bald eagle
nests within the immediate vicinity of Reaches 2 and 3 prior to issuance of any construction
contracts. Results shall be coordinated with the USFWS, Vero Beach office.

Standard protection measures regarding the Eastern indigo snake shall be included in the
environmental protection plan when the Corps proceeds to the plans and specifications phase
for this project.

The Corps shall conduct a survey for burrowing owls commensurate with that for bald eagle
nests prior to issuance of any construction permits. The Corps shall consult with the FFWCC
regarding adopting standardized protection measures should any owls be identified within
Reaches 2 and 3. Results shall be coordinated with the USFWS and FFWCC. If burrowing
owls are found to be present in the project area, impacts shall be minimized by altering
construction schedules to avoid the nesting season and/or burrows shall be cordoned off to
avoid their direct destruction.

Continued recreation planning shall be performed during detailed project engineering and
design. In addition, the appropriate FDEP representative shall be contacted to insure
collaboration on design features with the Scenic Trail Master Plan Coordination and the Lake
Okeechobee Scenic Trail. An inventory of park amenities and utilities prior to construction
would facilitate a rapid return to preconstruction state for those areas so impacted.

At this time, it is anticipated that a portion of the Lake Okeechobee Scenic Trail may be
removed during construction. The construction contractors will be required to limit all impacts
away from the trail and other park amenities to the extent practical. However, parts of the trail
may be removed during construction. The Corps will continue to coordinate with FDOT and
FDEP on the impacts to the trail.

Construction crews shall be made aware of the potential for the presence of the Okeechobee
gourd. If the gourd is found, the Service shall be notified.

The project will require a water quality certification under Chapter 373, F.S. and Section 402
of the Clean Water Act.

Turbidity screening and diversion will be used to control impacts to the drainage ditches and
connected canals. Runoff from the construction site or from storms shall be controlled,
retarded, and diverted to protected drainage courses by means of diversion ditches, benches,
and by any measures required by area wide plans approved under paragraph 208 of the Clean
Water Act. Temporary and permanent erosion and sedimentation control features or screening
will be installed. Temporary velocity dissipation devices shall be placed along drainage
courses to provide for non-erosive flows. Temporary erosion and sediment control measures
such as berms, dikes, drains, sediment traps, sedimentation basins, grassing, mulching, baled
hay or straw, and silt fences shall be maintained until permanent drainage and erosion control
facilities are completed and operative. For silt fences, the filter fabric is to be of nylon,
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polyester, propylene, or ethylene yarn of at least 50 1b/in strength and able to withstand a flow
rate of at least 0.3 gal/ft sq/minute. It also would contain ultraviolet ray inhibitors and
stabilizers and be a minimum of 36 inches in width.

In addition, during construction, the Contractor will be responsible to keep construction
activities, including refueling and maintenance sites, under surveillance, management, and
control to avoid pollution of surface, ground waters, and wetlands. The Contractor is
responsible to conduct all operations in a manner to minimize turbidity and shall conform to
all water quality standards as prescribed by Chapter 62-302, State of Florida, Department of
Environmental Protection.

8. Project construction shall not destroy migratory birds, their active nests, their eggs, or their
hatchlings. Monitoring for such would be required of the construction contractor. A buffer
zone around active nests or nestling activity would be required during the nesting season.
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7.0 COMPLIANCE WITH ENVIRONMENTAL REQUIREMENTS

The alternative plans were considered in relation to compliance with Federal environmental review
and consultation requirements.

7.1 NATIONAL ENVIRONMENTAL POLICY ACT OF 1969, as amended

A Notice of Intent to prepare a Second Supplemental Environmental Impact Statement to the Final EIS
on Herbert Hoover Dike Major Rehabilitation and Evaluation Report, Reaches 2 and 3 was published
in the Federal Register Volume 71, Number 153 on August 9, 2006. A Scoping Letter describing the
proposed project and soliciting comments was sent to government agencies, non-governmental
agencies, Indian Tribes and the interested public on August 10, 2006. Written responses to the Scoping
Letter were submitted to the Corps and served to assist in identifying potential environmental and
planning issues throughout the study. A copy of the Scoping Letter and written responses are on file at
the U.S. Army Corps of Engineers, Jacksonville District.

In general, the comments reflect a willingness of local, regional, state, and Federal agencies to
participate in the project. Comments and responses to those comments have been incorporated into
the Supplemental Draft EIS in Appendix E.

7.2 FISH AND WILDLIFE COORDINATION ACT OF 1958, as amended

In response to the requirements of this Act, the Corps has and will continue to maintain continuous
coordination with the U.S. Fish and Wildlife Service and the Florida Fish and Wildlife Conservation
Commission during all stages of the planning and implementation of this project. The November 30,
2006 USFWS letter and the 1999 USFWS Coordination Act Report in Appendix A addresses the Fish
and Wildlife Coordination Act of 1958.

7.3 ENDANGERED SPECIES ACT OF 1973, as amended

Through its November 30, 2006 letter (Appendix A), USFWS has concurred that the Recommended
Plan is “not likely to adversely affect” listed species. Any changes or additional designs of the project
would be coordinated to ensure that those recommendations mutually agreed upon between the Corps
and either USFWS or NMFS, as appropriate, are carried out. This project is in full compliance with
the Act.

7.4 NATIONAL HISTORIC PRESERVATION ACT OF 1966, as amended

The Florida SHPO has stated the Herbert Hoover Dike is historically significant for its engineering
design and is potentially eligible for listing in the National Register. The Corps will continue to
consult with SHPO regarding the rehabilitation of the dike. The study is in full compliance with this
Act.

7.5 CLEAN WATER ACT of 1972, as amended

Full compliance will be achieved with issuance of Water Quality Certification under Section 401 from
the State of Florida. A Section 404(b)(1) Evaluation is included in this report as Appendix C. The
study is in compliance at this stage. Section 402(b)(2) requires that a NPDES construction activities
permit be acquired. The FDEP issues these permits within 48 hours of application. This permit will be
acquired prior to initiation of construction.
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7.6 CLEAN AIR ACT OF 1972, as amended

This project has been coordinated with the Florida Department of Environmental Protection, Air
Quality Division, and the U.S. Environmental Protection Agency. No air quality permits are required,
and no permanent sources of air emissions are part of the Recommended Plan. This project is in full
compliance with Sections 176 and 309 of the Clean Air Act.

7.7 COASTAL ZONE MANAGEMENT ACT OF 1972, as amended

A Federal consistency determination has been prepared in accordance with the provisions of 15 CFR
930 and is located in Appendix D.

7.8 FARMLAND PROTECTION POLICY ACT OF 1981

No farmland would be affected in the project footprint. The project is in full compliance.
7.9 WILD AND SCENIC RIVER ACT OF 1968, as amended

No rivers designated under the Act are in the project area. The project is in full compliance.
7.10 ESTUARY PROTECTION ACT OF 1968

No estuaries under the Act are in the project area. However, failure of the dike, a possibility under the
no action alternative, could severely negatively impact estuaries downstream of Lake Okeechobee as
large deliveries of fresh water dramatic change the estuarine water chemistry. The project is in full
compliance.

7.11 FEDERAL WATER PROJECT RECREATION ACT OF 1965, as amended

The effects of the proposed action on outdoor recreation have been considered and are presented in the
Supplemental and Final EIS. Short-term impacts to the Lake Okeechobee Scenic Trail located on top
of the dike will require close coordination with FDOT and FDEP in order to return the trail to as-built
conditions and limit trail closure time. Continued recreation planning will be performed during
detailed project engineering and design. The project is in full compliance at this stage.

7.12 RESOURCE CONSERVATION AND RECOVERY ACT OF 1976

This law has been determined to be not applicable, as there are no items regulated under this act either
being disposed of or affected by this project.

7.13  TOXIC SUBSTANCES CONTROL ACT OF 1976

This law has been determined to be not applicable, as there are no items regulated under this act either
being disposed of or affected by this project.
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7.14 MARINE PROTECTION, RESEARCH, AND
SANCTUARIES ACT OF 1972, as amended

This Act is not applicable. Ocean disposal of dredged material is not proposed as a part of the HHD
Major Rehabilitation Evaluation Feasibility Report.

7.15  RIVERS AND HARBORS APPROPRIATION ACT OF 1899

The study is in full compliance. The proposed work would not obstruct navigable waters of the United
States.

7.16 COASTAL BARRIER RESOURCES ACT
This Act is not applicable. The study area is not in a designated Coastal Barrier Resources Act unit.
7.17 SECTION 904 OF THE 1986 WATER RESOURCES DEVELOPMENT ACT

Section 904 of the 1986 Water Resources Development Act requires that the plan formulation and
evaluation process considered both quantifiable and unquantifiable benefits and costs of the quality of
the total environment, and preservation of cultural and historical values. The study and report are in
full compliance.

7.18 SECTION 307 OF THE 1990 WATER RESOURCES DEVELOPMENT ACT

Section 307 of the 1990 Water Resources Development Act establishes, as part of the water resources
development program, an interim goal of no overall net loss of the Nation’s remaining wetlands, and a
long-term goal of increasing the quality and quantity of the Nation’s wetlands. The Recommended
Plan is in compliance. Several acres of remnant, poor quality wetlands are likely to be effected.
Avoidance of higher quality wetlands and mitigation for effected wetland acreage will ensure there is
no net loss of wetland function.

7.19 E.O. 11988, FLOODPLAIN MANAGEMENT

The study is in compliance. While the considered alternatives have no impact on avoidance of
development in the flood plain, the Recommended Plan would directly support a reduction in hazards
and risks associated with floods and would minimize the impact of floods on human safety, health and
welfare. The Recommended Plan would have no impact on the restoration and preservation of the
natural and beneficial values of the base flood plain.

7.20 E.O.11990, PROTECTION OF WETLANDS

The study is in compliance. The Recommended Plan would result in filling the landward toe ditch, a
man-made, yet functional wetland of moderate to poor functional value. However, appropriate
measures to provide compensatory mitigation would be taken.

7.21 E.O.12114, ENVIRONMENTAL EFFECTS ABROAD
OF MAJOR FEDERAL ACTIONS

This executive order is not applicable to this study. The study area does not include lands outside the
United States.
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7.22  E.O. 12898, ENVIRONMENTAL JUSTICE

Executive Order 12898 requires the Federal government to review the effects of their programs and
actions on minorities and low-income communities. The Recommended Plan that was formulated for
the Herbert Hoover Dike would help to ensure the safety of those communities within the study area
as well as residents living within the area anticipated to be impacted in the event of a project failure. In
addition to ensuring the safety and well being of residents and their property, implementation of the
Recommended Plan may have a significant beneficial effect on local communities through job
creation, increased sale of construction material and other goods necessary to sustain a large
construction force for the duration of the project. The study area is known to contain an important
percentage of low income and minority individuals. This project is not expected to have
disproportionately high and adverse human health or environmental impacts on minority or low-
income populations.

7.23  SAFE DRINKING WATER ACT (SDWA) of 1974, as amended

Lake Okeechobee, as well as ground and surface waters, supply drinking water for several
communities around the lake. Implementation of the project would not impact water quality of Lake
Okeechobee, ground waters, or surface water used to supply drinking water. This project complies
with the Act.

7.24 E.O. 13112, INVASIVE SPECIES

Exotic and invasive plant species are within drainage swales, connecting canals, wetlands, and some
uplands within the project area. However, the project will not contribute to nutrient loading that could
favor invasive species. In addition, some removal of invasives will be necessary, and maintained,
within the toe dike swales for purposes of constructing and maintaining the proposed inverted drain
system. Ballast water organisms or terrestrial exotic wildlife species are not anticipated to be affected.
This project is in full compliance with the Act.

7.25 MIGRATORY BIRD TREATY ACT AND
MIGRATORY BIRD CONSERVATION ACT

The project is in compliance with these acts. Under the Migratory Bird Treaty Act, project
construction shall not destroy migratory birds, their active nests, their eggs, or their hatchlings.
Monitoring for such would be required of the construction contractor. A buffer zone around active
nests or nestling activity would be required during the nesting season.

7.26  MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT ACT

Coordination has been completed with the NMFS under provisions of this Act. In a letter dated
April 18, 2005, NMFS concurred with the Corps’ determination that the EFH and other marine
resources would not be affected and the goals and requirements of the Acts have been met. This
project is in full compliance with the Act.
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8.0 PUBLIC COORDINATION

8.1 SCOPING

A Notice of Intent (NOI) to prepare a Second Supplemental Environmental Impact Satement to the
Final EISon Herbert Hoover Dike Major Rehabilitation and Evaluation Report, Reaches 2 and 3 was
published in the Federal Register Volume 71, Number 153 on August 9, 2006. A Scoping Letter
describing the proposed project and soliciting comments was sent to government agencies, non-
governmental agencies, Indian Tribes and the interested public on August 10, 2006. Written responses
to the Scoping Letter were submitted to the Corps and served to assist in identifying potential
environmental and planning issues throughout the study. Copies of the NOI, the Scoping Letter, and
written responses are included in Appendix E.

8.2 CIRCULATION OF DRAFT SUPPLEMENTAL EIS

Copies of the Draft Supplemental EIS have been mailed to appropriate Federal, State, and local
agencies, as well as to persons known to have an interest in the project. Public libraries in the project
area have also been provided copies to maintain in their reference sections. A list of recipients is
provided in Section 9.0. Additional copies of the Draft Supplemental EIS have been made available to
any requesting parties. The Draft Supplemental EIS was also posted electronically for web viewing.
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9.0 LIST OF PREPARERS

The people who were responsible for contributing to this Draft Supplemental EIS are listed in
Table 12.

Table 12. List of Preparers

Discipline/

Name . Organization Role in Document Preparation
Expertise
Pauline Smith Engineer USACE Project Management
Barbara Cintron Ecologist USACE Proj ect Management; Supervision,
Review
Nancy Allen Biologist USACE ilﬁlil:iA and Environmental Technical
Carrie Bond Biologist USACE NEI"A and Environmental Technical
Assistant

David Pugh Archeologist USACE Cultural Resources

Hansler Bealyer Real Estate USACE Real Estate

Jay Davis Civil Engineer USACE Engineering Technical Lead

Sam Honeycutt Geqtechmcal USACE Geotechnical Lead
Engineer

John Pax Attorney USACE Reviewer

Kenneth Duggar Biologist USACE Reviewer

Michael Loden Enyqunmental G.E.C.. Inc EIS/'Report Preparation; Supervision;
Scientist Review

Laura Carnes Environmental G.E.C, Inc EIS/Report Preparation; General
Planner

Cade E. Carter Civil Engineer G.E.C, Inc EIS/Report Preparation; Engineering

Stephanie Murray Biologist G.E.C, Inc EIS/Report Preparation; Biology

Joseph Wyble Geologist G.E.C.,, Inc EIS/Report Preparation and Review
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10.0 LIST OF RECIPIENTS

FEDERAL AGENCIES

Bureau of Indian Affairs

Everglades National Park

Federal Emergency Management Administration
Federal Highway Administration

National Marine Fisheries Service

U.S. Environmental Protection Agency, Region 4
U.S. Army Corps of Engineers

U.S. Department of Agriculture

U.S. Department of Energy

U.S. Department of Housing and Urban
Development

U.S. Department of the Interior

U.S. Department of Justice

U.S. Fish and Wildlife Service

STATE AGENCIES

Department of Agriculture and Consumer
Services

Florida Department of Agriculture

Florida Department of Environmental Protection
Florida Department of Transportation

Florida Fish and Wildlife Conservation
Commission

Florida Power and Light

South Florida Water Management District

ASSOCIATIONS

1000 Friends of Florida

Audubon Society of the Everglades
Caloosahatchee River Citizens Association
Defenders of Wildlife

FADE

Florida Audubon Society

Florida Sportsmen Conservation Association
Florida Wildlife Federation

Friends of Lake Okeechobee

Friends of the Everglades

Izaak Walton League

Lake Region Audubon Society

League of Women Voters, Broward
National Audubon Society

National Parks and Conservation Association
National Resources Defense Council
National Wildlife Federation

Ridge Audubon Society

Save the Manatee

Sierra Club, Loxahatchee

St. Lucie River Initiative

The Arthur R. Marshall Foundation and Florida

Environmental Institute, Inc.
The Florida Biodiversity Project
The Nature Conservancy

The Wilderness Society
Tropical Audubon Society
Trust for Public Lands

World Wildlife Fund

NATIVE AMERICAN TRIBES

Miccosukee Tribe of Indians
Seminole Tribe of Florida

FLORIDA LIGISLATIVE OFFICES

Government Responsibility Council
House Environmental Protection Committee
Legislative Library

AGRICULTURE INTERESTS

Dairy Farmers Inc.

Drake Ranch

Florida Cattleman’s Association
Florida Citrus Mutual

Florida Sugar Cane League, Inc.
Flo-Sun, Inc.

Frierson Farm

Gulf Citrus Growers

Indian River Citrus league
Landers & Parsons

Lewis Friend Farms, Inc.
MacVicar, Frederico & Lamb, Inc.
McArthur Farm

South Florida Agricultural Council
Stitt Ranch Inc.

Sugar Cane Growers Cooperative
United States Sugar Corp.

COUNTIES

Glades County Administration
Hendry County Administration
Martin County Administration

Metro-Dade Center, Office of the City Manager

Miami Date County

Okeechobee County Administration
Osceola County Administration
Palm Beach County Administration
Polk County Administration

St. Lucie County Administration
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COUNTY LIBRARIES

Barron Library

Belle Glade Branch Public Library
Clewiston Public Library

Glades County Public Library
Hendry County Public Library
Highlands County Library System
Luola V. York Library

Martin County Library System
Okeechobee County Library
Osceola County Library System
Palm Beach County Library System
South Bay Public Library

St. Lucie County Library System

OTHER PUBLIC

Belle Glade Chamber of Commerce
Bill Mathis

City of Pahokee

LBFH Inc.

Marine Industries Association of Florida
Mr. and Mrs. Clayton Diebel

Mr. Jack Moler

Mr. John Geddie

Okeechobee Waterways Association
Pahokee Chamber of Commerce
Pahokee Marina
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11.0 ACRONYMS AND ABBREVIATIONS

asl Above Sea Level

BMPs Best Management Practices

bsl Below Sea Level

CFR Code of Federal Regulations

CAR Coordination Act Report

C&SF Central and Southern Florida Project

Corps US Army Corps of Engineers

dB decibels

DEIS Draft Environmental Impact Statement

EAA Everglades Agricultural Area

EIS Environmental Impact Statement

EPA US Environmental Protection Agency

FEIS Final Environmental Impact Statement

FDACS Florida Department of Agriculture and Consumer Services
FDEP Florida Department of Environmental Protection
FDOT Florida Department of Transportation

FFWCC Florida Fish and Wildlife Conservation Commission
FGFWFC Florida Game and Fresh Water Fish Commission
FMSF Florida Master Site File

FNAI Florida Natural Areas Inventory

FNST Florida National Scenic Trail

GLOTA Greater Lake Okeechobee Tourist Alliance

HHD Herbert Hoover Dike

HGS Hurricane Gate Structure

LOST Lake Okeechobee Scenic Trail

MRR Major Rehabilitation Report

MWL Minimum Water Level

NEPA National Environmental Policy Act

NGVD National Geodetic Vertical Datum

NHPA National Historic Preservation Act of 1966, as amended
NRHP National Register of Historic Places

PSD Prevention of Significant Deterioration

SDEIS Supplemental Draft Environmental Impact Statement
SFWMD South Florida Water Management District

SHPO State Historic Preservation Officer

UMAM Uniform Mitigation Assessment Method

USFWS United States Fish and Wildlife Service

VE Value Engineering

WCA Water Conservation Area
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United States Department of the Interior

FI5H AND WILDLIFE SERVICE
South Florida Ecological Services (iffice
1330 20" Street
Vero Beach, Flarida 32960

November 24, 2006 EEEEWED

o Nos Lool.

Stuart J. Appefbaum

Chiet, Flanming Dhvision

LS. Army Comps of Engincers
Post Office Box 4970
facksonville, Florida 32232-001%

Dear Mr. Appelbaum:

The Fish and Wildlife Serviee (Service) has reviewed the additional mformation submutted ny
the L'.S. Army Corps of Engineers {Corps), dated October 4, 2006, regarding a technlcal review
ruport on Herbert Hoover Dike (HHD) Major Rehabilitation Praject that inclidesd
recommendanons for urgent repairs to Reach 1A, The Corps has suspended construction of the
previously selected plan (bench and cutofT wall) and wanis 1o begin the toe ditch repaies quickly
m snticipation of the 2007 ruiny season. A review group of Corps’ engineers recommendad
depositmg and compacting sand and gravel in the levee toe ditch and building up a berm aver the
ditch The purpose of the work is 1o stabilize the outer toe af HHD and prevent further
deterioration. This letter represents the Service's view of the effects of the proposed setion i
accordance with section 7 of the Endangered Species Act of 1973, as amended (87 Star 884,

16 LLS.C. 1531 et seq.) and the provisions of the Fish and Wildlife Coordination Act of 1958, as
amended (FWCA) (48 Stat. 401; 16 U.S.C. 661 . 5eq.).

FISH AND WILDLIFE COORDINATION ACT

The proposed modifications are very similar 1o A component of the alternatives oripinally
considered for HHD repair in the 1999 Draft EIS, and previcusly addressed in our Final FWCA
repont dated December 20, 2001, and in our previous supplemental FWCA repons, dated March
4, 2003, and March 8, 2004, Since the Corps had documented the proposzed fill m the 1954 diail
EIS, and subseguently camied out the mitigation actions for wetlands lesses, and the revised
design appears to avoid further impaste 1o wetlands, no additional mutigation wil! be requared
However, if modifications are made to the project design that potentially impact wetland hakin,
turther avaluation may be required under the FWCAL

THREATENED AND ENDANGERED SPECIES

I'he Service concurred on June 9, 1999, with the Corps’ determimation that the project was “not
likely to adversely affect” the threatened bald cagle { Halfaeetus lewcocephalis) or the
tereatened castemn indigo snake (Drymarchon corals coupert). We must remind vou the Carps
proposed measures o avoid adverse cffects to the bald cagle and the €asien indige snake remain
in effect.

Our field inspections indicated the consistent presence of a bald eagle along the HHD between
Canal Puint and Pahokes at about Mile 10, measuring south from Port Mayace. This was nowel
in our draft FWCA TEports, dated Fd:lmir}l' 11, 2000, and March 8, 2004. The Corps must seorch

TAKE PRID
INAMERICA



Stuart J. Appelbaum P'ape 2

the area for bald eagle nests prior to constriction 1o avoid constniction activites st may disrum
nesting. In addition, prior to project construction, the contractor will instruct all persanne]
assoctated with the project that endangered species may be present i the area, and the need 1o
avoid hanming, harassing, or killing these species and the ¢ivil and crimunal eonsequences.
Consiruction activities must be kept under surveillance, management, and control to mimmize
any inlerference, disturbunce, or impact 1o these resources.

Om October 5, 2006 an interagency team composcd of Corps staff, an Eogineer from the Flosida
Department of Environmental Protection, Coms contract stafl, and a Service biologst conducted
an inspection of Reaches 1, 3, and 2 with project engineer Jacob R. Davis. We discussed the
subject modifications to the plan now included for urgent repairs o Reach A

1t appears the subject repairs will not further impact wildlife with the exception of teraporary
impacts associated with construction. Wi are delighted to soe the effort the Corps” project
enganesr has made to minimize potential impacts on wildlife resources. In addinon. we have
nehiced sepsitivity analysis has been performed for Reach A to detenmine the nuture and amooni
of beckl meterials used in these repaims. We continoe to encourage Comps” enginsenng wtail i
perform this z2nalysis for each identified section 1o determing the total length of the portiion of the
toc ditch that needs to be backfilled. The Corps can further limit project cost and also
environmental impacts as the project procecds 1o detailed design.

Bas=d on our review of the information provided regarding the recommendations for wrgen
repairs 1o Reach A and the Corps® contmuoed acceptance of measures to avold adverss effects o
the hald eagle and the castern indigo snake, we find there is no need 1o reindtiate consultntion
this ime. If modifications are made to the project, if additional mformation invelving poteniia
cffcets 1o listed species becomes available, if a new species is listed, or if designated entica
habitat may be adversely affected by the project, reinitiation of consultation may be necessery

We greatly appreciate your cooperation in this planning effort and thank vou for your support in
protecting significant fish and wildlife resources. If you have any questions regarding this
project, please contact Agustin P. Valido at 772-562-3909, cxiension 298,

aul Souz
Field Supervisor
South Florida Ecological Services Office

ce:
Corps, Jacksonville, Florida (Nancy Allen)
Carps, Jacksonville, Florida (Jacob R. Davis)
FWC, West Palm Beach, Florida (Chuck Collins)
FDEP, West Palm Beoch, Florida (Stan Ganthier)
Service, Jacksonville, Florida (Miles Meyer)



United States Department of the Interior

FISH AND WILDLIFE SERVICE
South Florida Ecological Services Office
1339 20™ Strest
Vero Beach, Florida 12960

December 20, 2001
Colonel James G. May
District Engincer
[1.8. Army Corps of Engincers
P.C). Box 4970
Jacksonville, Florida 32232-0019
Attention: Planning Division Re:  Herbent Hoover Dike
Major Rehabilitation Report
{(Reach One)

Dear Colonel May:

We are pleased 1o provide the enclosed final Fish and Wildlife Coordination Act (FWCA) report
for the Herbert Hoover Dike Major Rehabilitation report. This report is provided in accordance
with the Fish and Wildlife Coordination Act of 1958 (48 Stat. 401, as amended: 16 U.5.C.

661 i seq.) and section 7 of the Endangered Species Act of 1973, as amended (16 U.S.C.

1531 et seq.). In a letter dated November 12, 1998, the Florida Fish and Wildlife Conservation
Commission provided concurrence with the findings and recommendations in our draft FWCA
reparl. This report constitutes the recommendations of the Secretary of the Interior in accordance
with section 2(b) of the FWCA,.

We greatly appreciate your cooperation in this planning efTort. I you have any ndditional
guestions, please contact David Hallac al 561-562-3909, extension 279, or Robert Pace al
extension 239,

Sincerely yours,

Va C oL

%Jl.lntﬂ 1. Slack
Field Supervisor
South Florida Ecological Services Office
Enclosure

s
FWS, ARD-ES Atlanta, GA {Cynthia Dohner)
Corps, Jacksonville, FL (Ohice Carter)

Corps, Jacksonville, FL (Carl Dunn)

Corps, Clewiston, FL { Angie Charles)

FWC, Yero Beach, FL. (Joe Walsh)



FINAL FISH AND WILDLIFE COORDINATION ACT REPORT
ON THE

HERBERT HOOVER DIKE
MAJOR REHABILITATION REPORT
(REACH ONE)

Prepared by:

Robert T. Pace and David E. Hallac
U.S. Fish and Wildlife Service
South Florida Restoration Office
Yero Beach, Florida

December 11, 2001




L IDENTIFICATION OF PURPOSE, SCOPE, AND AUTHORITY

The levee system around Lake Okeechobee began as a project of the State of Florida with the
construction of 47 miles of low levees in 1927, The River and Harbor Act of July 3, 1930,
approved reconstruction and improvement of the levee after the original low levee failed during
the 1928 hurricane. Reconstruction of the levees started in 1931 along the south shore of the
lake. By 1937, 69.2 miles of continuous levee had been completed around the west, south, and
east shores of the lake.

The Flood Control Act of 1948 (P.L. 858, 80th Congress, 2d Session) authorized the first phases
of the comprehensive plan to provide flood protection and other water control benefits in central
and south Florida. In 1961, the levee system was dedicated and renamed the Herbert Hoover
Dike (HHD). The elevation of the HHD was raised and structural improvements were made
between 1962 and 1967,

In 1993, the U.S. Army Corps of Engineers (Corps) prepared a special report entitled, “Herbert
Hoover Dike, Seepage and Stability Analysis.” The present feasibility study, which will result in a
Major Rehabilitation Report (MRER), stems from concerns about the stability of the HHD, The
emphasis of the current phase of study is Reach One of the HHD (see Locarion of the Study Area,
below). The major objectives of the MRER are to: 1) determine the overall engineering condition
of the HHD at Reach One; 2) determine the current reliability of all major project features; 3)
identify project features which are not reliable; 4) develop methods to remedy or manage the
problems; 5) identify environmental concerns; and 6) identify a recommended plan and cost
estimate for the plan.

I1. DESCRIPTION OF STUDY AREA - L N
A. Location of the Study Area

The HHD system is approximately 143 miles (230 km) long, and is divided into eight segments or
“Reaches™ for planning purposes. The southeastern segment, Reach One, is the focus of the
present study. Reach One is an approximately 22.4 mile (36 km) long segment of the HHD
located along the southeast portion of the Lake. This segment extends from the St. Lucie Canal
at Port Mayaca, south to the Hillsboro Canal at Belle Glade {Figure 1),

B. Description of the Study Area

The habitat types landward of Reach One have been greatly altered during the last century.
Historically, the natural vegetation was a mix of freshwater marshes, hardwood swamps, Cypress
swamps, and pine flatwoods. Although some of these natural areas still exist, the introduction of
controlled drainage for agriculture and land development has resulted in a significantly different
set of cover types. Land uses along the landward edge of the levee are largely residential,
commercial, or agricultural. Sugarcane fields are located in many cases directly along the
landward toe of the HHD or are located a short distance away. Other agricultural uses along the
HHD include tree nurseries, small banana plantations, and other fruit groves, especially mangoes.




Residential lots are present along portions of the toe of the HHD, particularly in the cities of
Canal Point and Pahokee. The Florida East Coast Railway borders a portion of the HHD, as does
the Palm Beach County Glades Airport.

The remaining wildlife habitats consist primarily of wetlands found along the toe ditch and
adjacent low-lying areas and are usually a result of impoundment rather than natural hydrology.
The majority of these are small, isolated freshwater wetlands which are located in the northern
portion of Reach One within the strip of land between the HHD and the transportation corridor
(Highway 98/441 and the Florida East Coast Railroad). The toe ditch itself provides some usable
wetland habitat along the entire length of Reach One. Typical vegetation in these wetlands
includes Carolina willow (Salix caroliniana), melaleuca (Melaleuca quinguenervia), Brazilian
pepper (Schinus terebinthifolius), Australian pine (Casuarina sp.), water hyacinth (Eichhornia
crassipes), caltail (Typha domingensis), water lettuce (Pistia stratiotes), and duckweed (Lemna
- sp.). Although wetlands present on the landward side of Reach One may not be considered high
quality ecosystems, they do host a variety of small fishes and invertebrates and provide usable
foraging habitat for wading birds.

Waterward of Reach One, there are few wetland areas immediately adjacent to the HHD. Due to
dredging activities for the rim canal which parallels the dike, the littoral zone is narrower than
would occur naturally. The water depth increases rapidly here, providing less than optimal
habilat. Beyond the rim canal, however, large freshwater marshes are still found waterward of
Reach One. These are primarily around Kreamer and Torry Islands which are located near the
southern extent of Reach One, and provide several thousand acres of valuable habitat.

III. FISH AND WILDLIFE RESOURCES OF CONCERN IN PLANNING

A. Introduction

The fish and wildlife resources of Lake Okeechobee are of remarkable value, including threatened
and endangered species, abundant waterfowl, an exceptionally productive recreational fishery, and
commercial fisheries. The commercial fisheries generate $6.3 million annually, and consist of a
trotline fishery for catfish (Ameriurus spp. and Ictalurus spp.), and a haul seine fishery for catfish
and bream (Lepomis spp.) (Bell 1987). The recreational fishery generates $22.1 million annually
and has an estimated asset value of $100 million (Bell 1987). Waterfow] and alligator hunting are
also important recreational and commercial activities in the lake.

The Fish and Wildlife Service (Service) has great interest in the protection and enhancement of
fish and wildlife resources within Lake Okeechobee. However, the preferred design of this
project should have negligible effect on habitat conditions on the lakeshore side of the HHD. Our
description of affected resources and fish and wildlife concerns in this FWCA report concentrates
on those resources found on either the HHD itself or the areas to be affected by construction of
the preferred alternative immediately to the landward side of the HHD.




B. Fish and Wildlife Resources

Wading birds are commonly observed on both the landward and waterward sides of the HHD,
indicating a viable population of small fishes and invertebrates along either toe of the dike.

Wading birds observed include great blue heron (Ardea herodias), great egret (Casmerodius
albus), little blue heron (Egretta caerulea), tricolored heron (E. tricolor), snowy egret (E. thula),
caitle egret (Bubulcus ibis), white ibis (Eudocimus albus), and wood stork (Mycteria americana).
Other birds observed along the waterward side of the HHD included the snail kite (Rostrhamus
sociabilis plumbeus), black skimmer (Rynchops niger), brown pelican (Pelecanus occidentalis),
double-crested cormorant (Phalacrocorax auritus), and anhinga (Anhinga anhinga).

Within the waters of the lake, important species contributing to the sport and commercial fisheries
include largemouth bass (Micrepterus salmoides), catfish (Ictaluridae) black crappie (Pomoxis
nigromaculatus), bluegill (Lepomis macrochirus), redeared sunfish (Lepomis microlophus), and
Florida gar (Lepisosteus platyrhincus). Although some of these larger species may be present in
the borrow pit on the landward side of the HHD (Figures 3 and 4), the shallow wetlands along
most of the length of the landward side of the levee are most likely inhabited by smaller marsh
inhabiting fishes, such as the ubiquitous mosquitofish (Gambusia holbroeki), least killifish
(Heterandria formosa), and sailfin mollie (Poecilia latipinna).

Several species of reptiles and amphibians are likely to inhabit the shallow wetlands and the

deeper borrow pit along the landward side of the HHD, where project impact will occur. The
Service has not surveyed these areas for reptiles and amphibians, but we anticipate the presence of
several species of turiles and frogs, and the American alligator (A lligator mississippiensis).

C. Threatened and Endangered Species

Based on the Corps’ agreement (letter dated November 30, 1998) to implement the protective
measures for the Eastern indigo snake and bald eagle, the Service concurred (Service 1999) with
the Corps’ determination of not likely to adversely affect threatened and endangered species or
designated critical habitat.

1. Federally Listed Species

The following federally listed threatened and endangered species were considered in this informal
consultation:

Trichechus manatus West Indian manatee Endangered
Haliaeetus leucocephalus Bald eagle Threatened
Rostrhamus sociabilis plumbeus Snail kite Endangered
Mycteria americana Wood stork Endangered
Drymarchon corais couperi Eastern indigo snake Threatened

Cucurbita okeechobeensis Okeechobee gourd Endangered




As poted above, the endangered wood stork and the endangered snail kite are known to
occasionally feed in the wetlands to be affected along the landward side of the HHD. However,
the principal habitats in the area for both of these species are located within the littoral zone of
Lake Okeechobee, and the project is not expected to affect these habitats. Neither species is
known to nest close to Reach One.

The West Indian manatee is known to inhabit Lake Okeechobee. Since the manatee only inhabits
the lake itself, and because construction associated with the planned alternatives will occur along
the landward base and crown area of the HHD, no protective measures are required.

The bald eagle may be of greatest concern with regard to the proposed alternatives. Two nests
have been reported and entered into the Florida Natural Areas Inventory (FNAI) database. One
of the nests is near Belle Glade and is approximately 5 miles from the southerm-most edge of
Reach One. The other nest is near the City of Pahokee, in proximity to Reach One of the HHD.
This nest has been classified as active from 1990 through 1995, although no chicks have been
produced from it for the same time period. A bald eagle nest must be inactive for five years to be
considered abandoned (Service 1987).

Prior to detailed design of the proposed project, and again before issuance of any contracts for
construction, the Corps should have a qualified biologist survey up to 1 km from the construction
site to determine the exact location of any bald eagle nests and research their history of activity
within the preceding five years (Service 1987). The previously reported locations for the two
nests mentioned above would be the starting point for these surveys, but it is important to
recognize that an established nesting territory for a pair of bald eagles may contain several
altenate nest sites. It is also possible that in the years before completion of detailed design and
initiation of construction, an entirely new breeding pair of eagles may establish a nest site within
the zone of disturbance of the proposed project. Therefore, the surveys should not be limited to
the previously known nest sites. Specific recommendations to protect any bald eagle nests should
be determined on a case-by-case basis. A 750-foot primary zone and, as a minimum, a 750-foot
secondary zone should be established around any active nests. Construction should not occur
within 1,500 feet of an active nest during the nesting season, which normally lasts from October 1
to May 15. A specific bald eagle management plan should be prepared and reviewed by the
Service 6 months to one year prior to mobilization of construction.

The threatened Eastern indigo snake is known to occur in the vicinity of the HHD, as evidenced
by FNAI records. Standard protective measures for the Eastern indigo snake include display of
educational posters at construction staging areas and instruction of crew members in protection
measures. Construction crews should be informed of the protected status of the species and
should be instructed to allow any Eastern indigo snakes to escape unharmed if they are flushed by
construction activity.




Although the endangered Okeechobee gourd is known to occur on Torry Island, we do not
anticipate any effect on the species if the selected alternative restricts construction to the crown
and landward side of the HHD.

2. State Listed Species

In addition to the species mentioned above, a number of other species listed by the State of

Florida as threatened, endangered, or of special concern are likely to be prmnt in the project
area. These include the following:

Ajaia ajaja Roseate spoonbill S8C
Aramus guarauna Limpkin 55C
Egrefta caerulea Little blue heron 88C
Egretta rufescens Reddish egret S8C
Egretta thula Snowy egret 88C
Egretia tricolor Tricolored (=Louisiana) heron S8C
Endocirmis albus White ibis S8C
rus canadensis pratensis Florida sandhill crane T

Pelecanus occidentalis Brown pelican S5C
Speotyto cunicularia Burrowing owl 35C
Alligator mississippiensis American alligator 58C

Although the Corps should consult with the Florida Fish and Wildlife Conservation Commission
(FWC) about any specific recommendations with regard to these species, the Service is aware of
the FWC’s particular concern about protecting burrowing owls, which may be present along
Reach One of the HHD. Burrowing owl nests were documented as occurring along other
portions of the HHD in the late 1980s (M. Poole, FWC, personal communication 1998), and we
recommend that surveys be conducted to determine if burrowing owl nests are found in Reach
One. If nests are found along Reach One, modifications of timing or location of activity may be
needed to avoid taking of nests. Burrowing owl nests are generally inactive between July 10 and
February 15. Flagging placed at least 10 feet around burrows, combined with education of
construction workers to avoid those areas, might avoid direct destruction of burrows, although
disturbance around the burrows may be unavoidable. Please contact the Nongame Wildlife
Section Supervisor of the FWC in Tallahassee for specific protection measures to protect the
burrowing owl.

IV. SUMMARY OF PLAN SELECTION PROCESS, AND
IDENTIFICATION OF EVALUATED ALTERNATIVES

The Corps has become increasingly concerned about the seepage and stability of the HHD since
the 1994-1995 high water event. Boils and pipings were observed in 1995 at several sites along
Reach One. The 1997-1998 El Nifio also raised water stages in Lake Okeechobee. The Corps
has described several alternatives to address this problem:
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No Action Alternative This would allow the continued potential for unsatisfactory
performance of the HHD along Reach One.

Alternative 1 This alternative involves construction of a stability berm at the landside toe
of the levee and installing culverts with automatic/manual gates and pumps to control the
water level in the ditches. During high lake stage events, water levels landward of the dike
would be raised in order to reduce differential head, and increase dike stability.

Alternative 2 This alternative involves construction of an upstream impervious cutoff
wall and a landside stability berm at the toe of the levee which would impede groundwater
flow and control under-seepage.

Alternative 3 (The Corps’s Preferred Alternative) This alternative entails installation
of a seepage berm with relief trench along the lower portion of the landward toe of the
embankment.

V. FISH AND WILDLIFE RESOURCE CONCERNS AND PLANNING
OBJECTIVES

The Service's principal concern has been to avoid any disposal of fill material or armoring of
shoreline along the littoral zone of Lake Okeechobee, which would have significant adverse

impact on fish and wildlife resources. Filling or excavation of wetlands along the landward side of
the HHD is of lesser concern, but is a significant enough loss of habitat to require compensatory
mitigation. A secondary concern would be the impact of excavation or earth movement along the
waterward slope of the HHD:; although this would not directly eliminate littoral zone habitat, the
Service would be concerned about potential erosion of soil into the lake and/or increased input of
dissolved nutrients. A third level of concern involves the indirect impact of disturbance on fish

and wildlife in the project area; these concerns are discussed above, particularly with respect to

the bald eagle, the Eastern indigo snake, and the burrowing owl.

VL. PROJECT IMPACT EVALUATION
A.  Evaluation Framework

The Service has evaluated wetland functions and values to be affected by the project in
accordance with the Wetland Rapid Assessment Procedure (WRAP) (Miller and Gonsalus 1997).
The lincar wetlands along the toe of the HHD are not readily identifiable at the map scale used by
the National Wetlands Inventory or the landuse coverages available from the South Florida Water
Management District (SFWMD). The Service made a preliminary selection of potential WRAP
polygons from inspection of 3-meter resolution Digital Orthophoto Quarter Quads (DOQQs)
(1996 images). Based on 1998 field inspections prior to issuance of the Draft FWCA report, and
based on interpretation of the DOQQ images, the wetlands at the northern end of Reach One (just
south of Port Mayaca) were known to be more diverse and of higher quality than in the southern
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portion of the project, where wetland values were reduced and quite similar for greater distances
along the HHD. On this basis, the Service decided to begin the WRAP evaluations at the
northern end of the project, where evaluation points needed to be more closely spaced.

Sites for WRAP evaluations were selected from these initial locations during the field inspection
on November 3, 1999. The values at these sites were extended to polygons of appropriate length
along the HHD, according o places where transitions in environmental conditions occur. The
WRAP team was composed of the following members: Mark Ziminske, Corps, Jacksonville;
Angie Charles, Corps, Clewiston; Tim Towles, Florida Fish and Wildlife Conservation
Commission, Vero Beach; David Ferrell, Service, Vero Beach; and Robert Pace, Service, Vero
Beach. In addition to observation of emergent vegetation and birds, dip netting at each site
assisted in estimating the value of each wetland as habitat for fish and aguatic invertebrates.

A second field inspection was conducted on January 19, 2000. Its purpose was not to further
evaluate existing wetland functions, but to establish the following: 1) a more informed estimation
of the location and extent of project impacts as interpreted by the Project Engineer, Pete Grace;
2) confirmation of points along the project where WRAP polygons begin and end (transition in
habitat conditions); 3) greater focus on identifying potential sites for creation of compensatory
wetlands; and 4) orientation of the Corps biologist, Olice Carter, to outstanding environmental
issues for the project. The second field inspection included Mr. Grace, Mr. Carter, Ms. Charles,
and Mr. Pace. Locations of observations were measured as miles south of the southern end of

Port Mayaca.

Based on current plans (prior to detailed design), Mr. Grace advised the Service to evaluate
impacts based on deposit of fill on average 30 feet beyond the current toe of the HHD. This
would completely eliminate any canal or ditch present along the toe and, in some portions of the
praoject, would also impact a narrow strip of wetlands beyond the canal or ditch.

Area measurements for WRAP polygons (both existing conditions and the proposed
compensatory mitigation sites) were calculated by multiplying widths of features observed in the
field by length measurements using Arcview software, based on the DOQQs and other digitized
data sets, particularly landuse, and hydrography.

B. Fish and Wildlife Resources Without the Project

The Service anticipates that the proposed work in Reach One could be completed within 10 years,
50 we have selected the year 2009 as the planning horizon for this project. The future without
project conditions are expected to be similar to the existing conditions. The Corps and the
SFWMD are considering changes to the Lake Okeechobee regulation schedule. Although small
changes in the regulation schedule for Lake Okeechobee can provide broad benefits to fish and
wildlife on a large scale across the extent of the lake, no major habitat shifts are expected close to
the Lake Okeechobee rim canal within Reach One of the HHD. Owr field inspection revealed that
limited control of melaleuca has occurred along the waterward side of some portions of the HHD,




but extensive stands of melaleuca are still present, particularly along the Lake Okeechobee rim
canal near Torry Island. Although some additional melaleuca control is likely to occur in Lake
Okeechobee without the proposed project, current efforts are concentrated in the extensive
interior marshcs of the lake, with no immediate plans to address the densest stands along the rim
canal. Except for some increase in residential and commercial development in the cities of
Pahokee and Belle Glade, no major changes in land use are anticipated along the landward side
(toe ditch) of the HHD. The area is likely to remain largely rural, with extensive areas of
sugarcane and scattered plots of fruit trees and vegetables along major portions of Reach One of
the HHD.

C. Project Impacts

Through early coordination between the Service and the Corps, initial concerns regarding the
direct impact of the alternatives on the littoral zone of Lake Okeechobee have been eliminated.
None of the considered alternatives would directly disturb the lakeshore toe of the HHD. The
impacts of the considered alternatives are briefly summarized below.

No Action Alternative The No Action Alternative would cause no additional direct or
indirect impacts to fish and wildlife in the project area, beyond the existing maintenance
activities for the HHD. However, the current instability problems would most likely
increase and would be unsatisfactory to the Corps. Should these problems result in partial
failure of the HHD, the implications to fish and wildlife landward of the HHD would be
limited to the areas of the breach and immediately adjacent habitats, and the effects would
likely be of short duration. The expected drop in water levels in Lake Okeechobee due to
a partial failure of the HHD would likely be gradual and not so extreme as to cause major
environmental damage to the lake’s littoral zone. e

Alternative 1 Excavation necessary for installation of the gated culvert system and
stability berm would cause a lemporary loss of wetland habitat located along the landward
toe of the HHD. The raised water levels during high lake water events however, may
result in larger wetland areas, increasing the potential area of fish and wildlife habitat, As
water levels recede in the ditch at the landward toe of the HHD, wading birds might be
attracted to feed following a high stage event in the lake. The overall fish and wildlife
habitat value of these ditches would depend on to what extent dense native vegetation
(such as cattail) and/or exotic vegetation (such as Brazilian pepper) would be allowed to
grow in the ditches. Overly dense growths of vegetation would likely reduce the diversity
of wildlife finding preferred habitat in the ditch. Because the habitat value of the existing
wetlands along the toe ditch of the HHD is reduced by the dense growth of exotic species,
the habitat value of the replacement ditch likely would compensate for the temporary loss
of the existing habitat, provide that a program to control exotic species is instituted for the
replacement ditch.




Alternative 2 Excavation and filling necessary for installation of the stability berm (up to
30 feet wide) will cause some loss of wetland habitat located along the landward toe of the
HHD, which would require compensatory mitigation. This alternative is not preferred by
the Corps primarily due to the cost of constructing the cutoff wall. The Service does not
prefer this alternative because installation of the cutoff wall would require major
excavation and deposit of material along the waterward slope of the HHD, increasing the
threat of erosion of material into Lake Okeechobee. Even if erosion barriers were placed
along the construction site, some nutrient-laden runoff would likely reach the lake. All of
the other considered alternatives would not require disturbance of the well stabilized

grassy slope on the waterward slope of the HHD.

Alternative 3 (The Corps’s Preferred Alternative) Converting existing toe ditches to a
controlled system of covered culverts as part of a seepage berm would eliminate existing
wetlands within an estimated 50-foot wide right of way of the current toe of the HHD.

Compensatory mitigation is under way for this loss.

VII.

AND EVALUATED ALTERNATIVES

A. Factors Considered in Impact Evaluation

EVALUATION AND COMPARISON OF THE SELECTED PLAN

The following matrix provides a comparison of the environmental protection measures
recommended by the Service for each of the alternatives (other than the No Action Alternative)

Compensatory Exotic Erosion Water Measures to
Wetland Vegetation | Control Along Quality Avoid
Mitigation Control Lakeshore Monitoring in | Disturbance of
Slope Lake Wildlife
Alternative | None In replacement | Yes Yes Yes, greater
1 toe ditch area than Alts.
2&3
Alternative | Yes In No No Yes
2 compensatory
wetlands
Alternative | Yes, probably In Mo Mo Yes
3 greater than All. | compensatory
2 wetlands

The Service recommends against selection of Alternative 1 due to the greater area of potential
construction disturbance for wildlife such as the burrowing ow] and the Eastemn indigo snake. We
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also recommend against Alternative | due to the potential for sediment erosion and dissolved
nutrient impacts on Lake Okeechobee.

Due to its greater width of excavation and filling along the landward toe of the HHD, Alternative
3 would likely require a greater area of compensatory mitigation than Alternative 2, but either of
these alternatives would be acceptable to the Service, provided the compensatory mitigation
recommended below is carried out,

B. Wetland Functional Assessment

The WRAP scores support the observation that wetland function generally declines from north to
south along Reach One (Table 1). In the north, a wide and deep canal runs along the toe of the
HHD. This provides nearly permanent aquatic habitat for organisms, supporting not only small
forge fishes but large predatory fishes, alligators, and turtles. The northern canal is also well
buffered from disturbance, with forested wetlands to the east and no adjacent urban or
agricultural lands. Water quality in the northern portions of Reach One was considered to be
good. The willow-dominated (Salix caroliniana) community at the northern end of Reach One
was evaluated as having the highest functional index (.75) in the project. Other wetlands in the
northern portions were dominated by the exotic Brazilian pepper (Schinus terebinthifolins), and
were given a lower index of .58. Proceeding south towards Pahokee, the canal adjacent to the toe
of the HHD became generally narrower; its water quality was considered to be adversely affected
by dense coverage of floating vegetation, particularly the exotic water hyacinth (Eichhornia
crassipes); and the proximity of a railroad eliminated the buffer to the east. Adjacent to the urban
portions of Pahokee, little or no wetlands were found adjacent to a narrower ditch at the base of
the HHD, buffers were absent to the east, and water quality was reduced. The lowest functional
- value was assigned to a lengthy portion in the southern end of Reach One where a narrower and
shallower ditch followed the base of the HHD, with adjacent sugarcane. Although this ditch
supported growth of periphyton and contained small fish that could be consumed by wading birds,
the diversity of aquatic animals it could support was considered to be reduced by the fact that it
was likely to dry completely in times of drought. This would make it less suitable for larger
predatory fishes, alligators, and some species of turtles.

C. Evaluation of Proposed Compensatory Mitigation.

In a letter, dated March 8, 2001, the Corps provided a description of the strategy to compensate
for unavoidable impacts to wetlands anticipated in Reach One of the Herbert Hoover Dike Major
Rehabilitation Feasibility Study. A Service biologist first visited the proposed compensation area

with Corps personnel on February 15, 2001.

The Corps has initiated the removal of exotic vegetation (primarily melaleuca) in a wetland
approximately 44.2 acres in size adjacent to the Lake Okeechobee Rim Canal in the vicinity of
Moore Haven (Figure 2). On December 3, 2001, Service biologists visited the site and observed
the progress of exotic vegetation removal; all mature melaleuca trees had been cut down and
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consolidated for burning and a very low density of young melaleuca saplings were apparent.
Although that work is not associated with the Herbert Hoover Dike Project, the Corps proposes
to supplement that project by planting native trees and shrubs in the treated area as compensation
for the anticipated wetland impacts. The native trees and shrubs to be planted include bald
cypress (Taxodium distichum), pond apple (Annona glabra), coastal plain willow (Salix
caroliniana), wax myrtle (Myrica cerifera), salt bush (Baccharis spp.), and red maple (Acer
rubrum).

Using our planting recommendations listed below (Section VIII), the Service supports this
concept, which if successful, would be likely to adequately compensate for the anticipated
wetland losses for Reach One of the Herbert Hoover Dike Rehabilitation project.

We were unable to assemble a WRAP team to evaluate the compensatory mitigation site before
melaleuca clearing was initiated. Based upon WRAP evaluations of similar dense mature
melaleuca-forested wetlands, near the Pennsuco wetlands in Miami-Dade County, we have
assigned a functional index of 0.40 to the initial condition of the wetlands (Service 2001). We
used ArcView Software and Digital Orthophoto Quarter Quads (DOQQs) (1996 images) to
analyze the proposed compensatory mitigation site. We measured the area of the compensatory
mitigation site to be 44.2 acres (Figure 2).

The compensatory mitigation site is expected to result in a native forested wetland with
interspersed open water after complete exotic vegetation removal and planting of native
vegetation at appropriate elevations. Thus, contingent upon the above recommendations, the
Service has attempted to estimate potential credit for functional “lift”. If we assume that a future
functional index of 0.90 will be reached at the mitigation site, this would provide 0.50 “lift"
relative to the original 0.40. The estimated lift will require documentation by a WRAP team after
native re-vegetation is complete. The 0.50 credit on 44.2 acres would result in a gain of 22.1
functional units. The 22.1 functional units would compensate for the debit of 18.9 functional
units and includes an additional 3.2 functional units which may provide credits to compensate for
additional wetland losses in future reaches of the Herbert Hoover Dike Rehabilitation project

VIII. RECOMMENDATIONS AND SUMMARY OF POSITION

The Service finds the Corps’s selected plan to be acceptable, provided that:

1) compensatory wetland mitigation will be provided for unavoidable losses of wetlands;

2) control of exotic vegetation will be carried out in perpetuity in the compensatory wetlands;

3) construction will be scheduled to avoid activity within 1500 feet of any active bald eagle nest
during the nesting season;
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4) standard protective measures will be carried out to avoid wounding or killing Eastern indigo
snakes;

arnd

3) if burrowing owls are found to be present in the project area, impacts will be minimized by
altering construction schedules to avoid the nesting season and/or burrows will be cordoned off to
avoid their direct destruction.

We offer the following recommendations to increase the likelihood of maximizing compensatory
wetland functions and values at the compensatory mitigation site:

1. The Service had initially recommended aerial spraying of herbicide over the entire area to
inhibit germination of exotic plants from the seed bank. However. melaleuca saplings were not
found in significant numbers during our December 3, 2001 inspection. Therefore, hand picking
should be used to prevent further proliferation of melaleuca. Treatments of exotics would likely
be required at least once a year for no less than five years,

2. Either remote surveys using Light Detection and Ranging (LIDAR) technology or a ground-
based survey methodology will assist in creating a detailed planting plan in accordance with the
micro-topography of the site. Planting the most appropriate species along landscape contours of
differing hydroperiod will improve survival of the plants. More specifically, we provide the
following planting recommendations:

A Plant bald cypress on higher elevations in roughly circular stands (cypress domes) that
: approximate the size of the existing bald cypress stand that was not cleared within the
compensatory mitigation site.

B.  Plant pond apples in lower elevation areas as rings around the edges of bald cypress
domes.

C Plant red maple trees at the highest elevations and along the edges of the compensatory
mitigation site.

D.  Maintain small areas (clearings less than 0.5 acres in size) of open water areas at the
deepest locations. '

3. A Wetland Rapid Assessment Procedure (WRAP) team should visit the site once a year for
five years after planting to determine the functional value of the wetland relative to anticipated
impacts of the Herbert Hoover Dike project.
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Figure 1. Reach One of the Herbert Hoover Dike Major Rehabilitation Project
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Table 1. Existing wetland functions to be Jost through construction of Reach One of the
Herbert Hoover Dike rehabilitation project.

Polygon | Evaluation Descriptor’ WRAP | Length | Width | Area Functional
Number | Location! Score (Feet) (Feet) | (Acres) | Units

1 0.2 willow 0.75 1,313 10 0.30 0.23
2 0.5 canal 0.62 4,320 20 1.98 1.23
3 0.5 Schinus 0.58 2,992 10 0.69 0.40
4 1.2 canal 0.57 4,970 15 1.71 0.98
5 1.7 Schinws 0.58 o70 157 0.33 0.19
6 2.1 marsh/shrub 0.67 3,896 10 0.89 0.60
7 2.1 canal 0.55 9,358 20 4.30 236
B 35 canal 0.65 3,425 20 1.57 1.02
9 35 marsh 0.55 5,624 10 1.29 0.71
10 3.0 canal 0.57 6,463 15 223 1.27
1 6.0 ditch .53 14,652 10 336 1.78
12 8.4 canal 0.65 | 18483 15 6.37 4.14
13 12.9 ditch, urban 0.47 14,327 12 395 1.86

area
14 15.1 ditch at 0.57 8,022 B 1.47 .84

airport
15* 19.0 ditch, beside 032 22,113 8 4.06 1.30

sugar cane

—— —
Total Functional Units 18.90

'Expressed as miles south of Port Mayaca; see map.

*We have used the term “canal™ for water conveyances 15 feet or greater in width, while
narrower (and generally shallower) conveyances are termed “ditches.”

‘Includes roadside swale (from approx. mile 16,7 to mile 18.0), which was determined not
to meet the definition of a regulatory wetlands
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FLORIDA DEFPAETMENT OF STATE
iGlenda E. Hood
Secretary of State
DIVISEON OF HISTORICAL RESOURCES

Mr, Bradd B. Schwichtenberg, PE April 7, 2005
Flanming Division, Environmental Branch

Jacksonville District Corps of Engineers

Post OiTice Box 4970

Jacksonwville, Florida 32232-001%

Re DHE Project File Number: 2005-3027 f Received by DHR: March 29, 2005
Supplemental Draft Envirommental Impact Statement
Herbert Hoover Dike Major Rehabilitation Evaluation Report for Reach |
Martin and Palm Beach Counties

[hear Mr. Schwichtenberg:

Our office received and reviewed the above referenced project in aceordance with Section 106 of
the Mational Historic Preservation Act of 1966, as amended in 1992; and the National
Environmental Policy Act of 1969, as amended, The State Historic Preservation Officer is to
advise and assist federal agencies when identifying historic properties (listed or eligible for
listing, in the National Register of Historic Places), assessing effects upon them, and considering
alternatives to avoid or reduce the project’s effect on them.

Based on a review of the information provided, it is the opinion of this office that this project
could have an effect on the original design of the Herbert Hoover Dike, SFR2028, considerad
historically significant for its engineering design. However, thiz office concurs that the proposed
necessary maodifications will have no adverse effect the characteristics qualifiying this property
for listing in the Navional Register of Historic Places.

If there are any questions conceming our comments, please contact Laura Kammerer, Deputy
Historic Freservation Officer for Review and Compliance, by telephone at 850-245.6333, Thank
you for your interest in protecting Florida's historic propertics.

Sincerely,

:;"Q?uu— ER&M,%.E‘WE}

Lﬁ"l Frederick P. Gaske, Director, aud
State Historic Preservation Officer

5 5, Bropough Street = Tallahassee, FL 323900250 = hitpi'vwow. heritage.com
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DEPAATMENT OF THE ARMY

Plamming Division N :
Environmental Hranch a¥ 3 o 2006

My, Frederick Gaske, Direcior
State Hlistoric Preservathon OTeer
ivision of Historiesl Besoinees
500 South Bronough Street
Tullshiassee, Florsts 32 359450250

RE: DITR Project File Mumber: 2005-2027
[Dear Mr. Gashe:

The L1, 8. Army Corps of Fagineers (Corps), Jocksonville Distnict, i proposing to underiake
a major rehabiliation of the 1lerbert [ loover Dike, SN 79/8PEI023 (111D) arousd Lake
Okeechobes i southern Flonda. This phase af the ehabilitation wall oceur in Resches Two and
Three, along the southwestemn and southemn ponions of the LIND, Reach Two is approsimately
20 mibes bong, extensliog froum Spallsay Stoctune=77 (formerly Hurrieane Cate Strocture=1) in
Moore Haven, Cilades Couity, to S-354 (HGS-3) in Lake Harbor, Palm Beach County. Reach
Threx s approximately 7 mibes long, vxtcnding from 53548 {HGS=3) in Lake Hhrbor i 5-351
[HGS=4) in Belle Gilade, Palm Beach County (FEncloame 1),

T proposed rehabilitation in Resches Two nmd Three involves ihe mstnllation of o cuafl
wall with a seepage berm, reliefl trench and drainage swale along the landward {oe of the 111D
embunkmenl. The projeet orea will extcod approximately 150 feet ot from the landward toc of
the HHIY embankment. A tvpicnl cross-zectinn of the proposed praject area 15 shown in
enelosure 2.

Mo modification or rehabilitation will be made 1o any of the existing locks and spillway
struetures within Reaches Two and Theee. A review ol the Florsda Master Site Files in Apeil
2002, revealed n number of historical resources near the HHID, but none are located in the project
arca or ihe Corps” righis-ol-way.

Mased o a review of the engineering design and in complinnce with the National 1 lstoric
Preservation Act of 196, re pmended and 36 CFR Pare 800, we beliove this praject could have
an ¢fMeet on the eriginal design. bowever there will be no adverse effect of the characiensiic
gualifying Herbert Hoover Dike for lsting in the Marosal Register of Hisoric Places (Refer to
TIHR Project Fike #:2005-3027).

cory



We seek your concurrence with this determmtion. 1T you have any questions regarding this,
phease contact David Pugh ar 9042321361, Please respond within 30 days aficr roecipl of this

letter,

Enclosare

COPY

Marie G, Dums
Chief, Environmental Branch
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4 iLs N Jard b
FLORIDA DEPARTMENT OF STATE
Sue M. Cobb
af Smee
EHVESION OF LS TTRICAL HESOURCES
Ma. Lanrcn Milligan Septamnber 20, 20006

Florida Depanmeni of Environmenial
2900 Commaonwealth Boulevard, M5 #47
Tallahassee, Flarida 32399-3000

R DXHE M 2006-7553 / Roocived by DHR: August 17, 2006
SALS; 202615820
Depariment of the Army — Jackeonville Thstriet Comps of Engineers
Scoping Motice 2™ Draft Supplemental Environmental Tmpact Statement for the
Herberi [oover Dike Major Rehabilitation Evaluation Repor, Reaches 2 and 1
Pulm Beach, Hendry and Glades Counties

Ixoar Ms. Milligan:

Orur affice receiveil and reviewed the ahove referenced prajest in scoardance with Sccuon 106 of
the Nationa! HNisiwic Presevvation Aot of 1966 (Public Law 89-6635), as amendod in 1992, pd 36
C.F.R. Pare $00: Protection of Hisioric Properties; Chapter 267, Florida Statwtes, and Flonda's
Comal Muanagement Program, snd implementing state regulations; for possible impaet o historie
peoperties listed, or eligible e lsting, in (e Nationa! Register of Historie Mlazes, or otherwise af
historical, architectural or archacological value. The State Historic Mreservation Officer is to
advise and assist state and federal agencies when idendifying histono properiivs, asscssing effecis
upon them, and considering altematives to avald or mimimize sdverss effooss.

We revicwed the referenced Sooping Loticr indicaling Usat that the Jacksonville Disrict, 115,
Army Corps n.I'Eu eers (Corps) is emental National Environmental Palicy Aot
docurnents g to the Herben !%iic FRIO2E). A review ol vur reconds indicales
tieat the Har Hmm I1¥ke is poteatially cligible for listing in te Nauional Register, because it
vonsadorod h:ﬂm‘-.:n]-l]r simaficant for (s neenng design, Therefore, we look forward 1o
receiving the supplemental environmental mcxits and rehabilitation plans; and consulting
with the Carps regarding Use rehiabilitation of the dike in order to ensure stability,

Provided the above condition regarding continued consultation with this office, the proposad
activitics will be consisteni with ihe hisioric preservation laws of Florida's Coastal Managcmen
Program and the MNational Historic Presorvation Acl

00 5, Nronough Sereet « Tallabagsee, FL 323990250 = hitpfwnw herlinpecmn

O Diretanr's THTew 3 & ar o] g arall K russe by 1 Hissesld Frosesyatlom 3 D i cudl WA pim e
(] JEE-E300 5 PAN- B IS LG ¢ FAK 3P PR 45601 = FAN: TS ALY R SALAEY ¢ TAY 254418

O Seathead Reguooal Cfles 11 Mt haad) Mgt | D Toce D Ceniral Flartds Kiglond] Clfia
[ deTim + P AT U el BQE-3040 & FAN A IN] BN - FAK: EREHG






RECEIVED

il SEPF Dexiy

FILORIDA DEPARTMENT OF STATE

Sue M. Cobb
af Skrle
LTSI CIF HI - Al RESDURCTS
Mr. Stuart 1. Appethaum Sepiember 19, 2006
Jneksomville District Corps of Enginscr
Manning DMvision, Envi Branch

P.0. Bax 4970
Jacksonville, Florida 322320009

RE: E:IRM:MTI?:#MMMME:M&:.M
' foigy Lasitire Lhniff & ro (989 Draft Davironamienial Avsesiment (E15)
wimd 2005 F mrmnww.w;mm (EEDN Hevlert Hoover
ke Magor Rehabi, Evaluation Keport - Reaches 2 and 3 - From Wess of Belle
Cibade. Polm Reaihi Cuiviisy bis Bt of Moore Naven, Glader Cownli, Floviale

Diar M. Appelbagm:

O office reocived and reviewed the sbove referenced project in socordance with Soction 106
ol the Maitonal [istortc Preservation Act of 1966, 88 amended and 36 CFR Part 500:
Frotfeciion of Nixtorie Properties s te National Environmenial Policy Aet of 1968, as
amesloal (NEPA}, The Stale Hisioric Preservation Officer is 10 advise Fodoral sgencies a they
identily historic properties {archaeological, architectural, and historical) listed, or eligible for
listing. in the Natiowal Register of Histortc Maces, assess effects upon them, and conidcr
ahematives 1o avoid or mminimize adverse effiects.

We reviewad Ihe referenced Seoping Letier indicating (hat that the Jscksomville Disirici, L8
Ay Corps ol Engineers (Coms) |5 propaning supplemenis! Mabional Emimonmental Palicy Act
documents pertaining bo the Herbserd Hoover Dike (BPEXIZE) A review of our secords indicates e the
Herbert Hoover Dhike is considercd historically significant for i engineering desion, Therelore,
we louk furwand o neceiving the decuments and coordinating with the Corps regarding the struciural
modificatives to the existing levee which are ewrrently under development for Reaches 2 and 3.

I there ure any quoestioe: CuherTIsing our cofmments, please eoatnet Janice Maddox, 1istoric

Sitcw Spocialisl, by electronic mail af z or by iclephone ol RAIVI45-
6333, Thank you for your bnterest b profecting i SEOMIE Propertics
Sincercly,

IO

Fredaiick P, Gaske, Direcior, and
Sime [ listoric Preasrvadion Oficer
580 ho Rrvanugh Street « Tallshasses, FIL 333980150 » hiipsiwww Theritge.com
B Diiaras’s Ok l‘IA-h—-ITInl:.“ O Dtsnr ke vy vt s EF Hibericil Mascams
T N N S el (P Bl AN 5%l Ts (RS B SR & AN DA T % B0 ¢ FAK- BT

O Femptisinsd Raghmnal O1ifisw 0 Memibiasl Wegiamal Oilies O okl Mo lis Rag lowsal Diikr
DR 1] S e = AL - ) EELAS e FAX EP-50d0 LN 233 ¢ FAN TT2Ie0
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SECTION 404(b)(1) EVALUATION

HERBERT HOOVER DIKE
MAJOR REHABILITATION EVALUATION REPORT

I. Project Description
A. Location.

The proposed Herbert Hoover Dike (HHD) Major Rehabilitation Evaluation study is located at the
HHD, which is an earthen levee surrounding Lake Okeechobee, in Glades, Hendry, Martin,
Okeechobee, and Palm Beach Counties. Reach 2 is 20.42 miles long and extends from the
Caloosahatchee River at Moore Haven to the Miami Canal near Lake Harbor. Reach 3 is 6.70 miles
long and extends from the Miami Canal to the Hillsboro Canal in Belle Glade.

B. General Description.

The Recommended Plan includes the construction of a seepage berm that would extend to the far side
of the existing toe ditch at the edge of the existing project right-of-way; the toe ditch would be filled
with an inverted filter/seepage berm. In addition, a seepage cutoff wall would be installed in the
center of the dike.

This design would be modified slightly for the western portion of Reach 2, where, instead of a toe
ditch outside the levee, a borrow canal is present. The seepage berm would extend to the edge of the
borrow canal nearest the dike; the borrow canal would not be filled. The western portion of Reach 2
is characterized by a clay layer found approximately 25 to 40 feet below the surface; such a clay layer
is not present at Reach 3 or eastern Reach 2. The cutoff wall in western Reach 2 would tie into the
clay layer.

C. Authority and Purpose.

The Flood Control Act (Act), approved by Congress on 30 June 1948, authorized the first phase of a
comprehensive plan to provide flood protection and other water control benefits in central and south
Florida. The Act included measures for improving control of Lake Okeechobee by constructing or
modifying the spillways and other structures, and enlarging the Lake Okeechobee levees to provide
the intended flood protection, water storage and water supply. Levee seepage and stability have a
direct effect on the capability of the levee to provide the authorized protection. The authorization for
levee repairs and modifications of the Flood Control Act of 1948 justify the proposed renovation to
Reach 1 of the HHD.

The general goal of the HHD MRR is to provide a reliable embankment system around Lake
Okeechobee to contain the lake waters for flood protection, water supply, and navigation.

An unreliable embankment system could allow for a failure of the system to contain lake waters. Such
a failure could result in loss of life, property, and habitat. A reasonable and effective rehabilitative
effort is required to eliminate this possibility.

D. General Description of Dredged or Fill Material.

(1) General Characteristics of Material. Material from the levee will need to be excavated prior to
installation of the cutoff wall and seepage berm. This material is composed primarily of fill material



for the HHD from the excavation of the lake rim canal and contains a mixture of sand, silts and clays
with varying content of organic materials. The proposed seepage berm and inverted filter will be
composed of select granular materials, primarily limestone or quartz, gravel and sand-sized particles.
The cutoff wall will be composed of cementitious slurry.

(2) Quantity of Material. Unknown. Specific information will be determined during detailed design.

(3) Source of Material. No definitive source of borrow material has been identified. A commercially
licensed source of quarry material that produces ASPM standard gradations will be identified.

E. Description of the Proposed Discharge Site.

(1) Location. See Figure 1 of EIS.

(2) Size. Approximately 27 miles of landward HHD slope and HHD toe.

(3) Type of Site. The project site is an upland embankment composed primarily of fill material and
vegetated by mixed grasses. The embankment toe is bordered by a toe ditch throughout most of
Reaches Two and Three. The toe ditch contains mostly invasive or exotic vegetation, but provides
wetland habitat. Agricultural fields and residential development are adjacent to the HHD. In the
western portion of Reach 2 there is a borrow canal outside of the levee instead of a toe ditch. The
seepage berm would extend to the edge of the borrow canal nearest the dike; the borrow canal would

not be filled.

(4) Type of Habitat. The habitat consists of upland managed levee slopes, invasive brush, and
inundated toe ditches.

(5) Timing and Duration of Dredging.

Not applicable to this project.

F. Description of Disposal Method.

As necessary for construction of each project element.

I1. Factual Determinations

A. Physical Substrate Determinations.

(1) Substrate Elevation and Slope. The cutoff wall would be excavated at an elevation to be
determined by geotechnical experts. The HHD landward toe ranges in elevation from 12 to 14 feet
NGVD of 1929. The fill areas are at the base of the back toe of the landward side of the dike.

(2) Type of Fill Material. The proposed fill for seepage berm will be composed of select granular
materials primarily limestone or quartz, gravel and sand sized particles. The cutoff wall will be

composed of cementitious slurry.

(3) Dredge/Fill Material Movement. The fill material will be stabilized and should not be subject to
erosion.



(4) Physical Effects on Benthos. Benthic organisms may be temporarily displaced during construction
activities.

B. Water Circulation, Fluctuation and Salinity Determination.

(1) Water Column Effects. Standing water and soils periodically inundated will be temporarily
impacted during construction. Turbidity and erosion will be controlled during and after construction.

(2) Current Patterns and Circulation. Construction of the berm at the toe ditches should have minimal
effect on current hydrologic circulation patterns. Construction of the cutoff wall will have an impact
on hydrological patterns within the HHD footprint. The designers will re-evaluate the location and
depth of the wall with regard to their impacts on groundwater.

(3) Normal Water Level Fluctuations and Salinity Gradients. Surface and ground water levels will
not be effected. Salinity levels should not be affected by the proposed project.

C. Suspended Particulate/Turbidity Determinations.

(1) Expected Changes in Suspended Particulates and Turbidity Levels in the Vicinity of the Disposal
Site. There may be a temporary increase in turbidity levels in the project area during discharge.
Turbidity will be short-term and localized and no significant adverse impacts are expected. State
standards for turbidity will not be exceeded.

(2) Effects on the Chemical and Physical Properties of the Water Column. There may be temporary
impacts to the chemical and physical properties of nearby waters during construction activities. There
are no acute or chronic chemical impacts anticipated as a result of construction. An environmental
protection plan, prepared during detailed design, will address concerns regarding monitoring of
equipment, maintenance and security of fuels, lubricants etc.

(a) Light Penetration. Some decrease in light penetration may occur in the immediate vicinity
of the construction area. This effect will be temporary, limited to the immediate area of
construction, and will have no adverse impact on the environment.

(b) Dissolved Oxygen. Dissolved oxygen levels will not be altered by this project.

(c) Toxic Metals, Organics, and Pathogens. No toxic metals, organics, or pathogens are
expected to be released by the project.

(d) Aesthetics. The aesthetic quality of the water in the immediate area of the project may be
temporarily affected by turbidity during construction. This will be a short-term and localized
condition.

(3) Effects on Biota.

(a) Primary Productivity and Photosynthesis. Fill will replace the HHD toe ditch, which is
vegetated by mixed wetland plants. Primary production within the lake outflows should not be
affected.

(b) Suspension/Filter Feeders. An increase in turbidity adjacent waterways could adversely
impact burrowing invertebrate filter feeders within and adjacent to the immediate construction
area. It is not expected that a short-term, temporary increase in turbidity will have any long-
term negative impact on these highly fecund organisms.

(c) Sight Feeders. No significant impacts on these organisms are expected as the majority of
sight feeders are highly motile and can move outside the project area.



D. Contaminant Determinations.

Material which will be dredged from the proposed borrow site will not introduce, relocate, or increase
contaminants at the fill area.

E. Aquatic Ecosystem and Organism Determinations.

(1) Effects on Plankton. No adverse impacts on autotrophic or heterotrophic organisms are
anticipated.

(2) Effects on Benthos. No adverse impacts to benthic organisms are anticipated.

(3) Effects on Nekton. Mostly small forage fish may be temporarily displaced by construction and
turbid waster. However, no long-term adverse impacts on nekton are anticipated.

(4) Effects on the Aquatic Food Web. No adverse impacts on aquatic organisms are anticipated. There
is expected to be a relatively minor temporary effect on the aquatic food web due to construction
activities. Wetlands at toe ditch and lake should maintain their functional value.

(5) Effects on Special Aquatic Sites. (a) Hardground and Coral Reef Communities. There are no
hardground or coral reef communities located within the proposed project site.

(6) Endangered and Threatened Species. There will be no significant adverse impacts on any
threatened or endangered species or on critical habitat of any threatened or endangered species. Refer
to Section 5.00 of the Draft EIS for measures that will be implemented to protect endangered and
threatened species.

(7) Other Wildlife. No adverse impacts to small foraging mammals, reptiles, or wading birds, or
wildlife in general are expected.

(8) Actions to Minimize Impacts. All practical safeguards will be taken during construction to
preserve and enhance environmental, aesthetic, recreational, and economic values in the project area.
Specific precautions are discussed in the Draft EIS.

F. Proposed Disposal Site Determinations.

(1) Mixing Zone Determination. The dredged material will not cause unacceptable changes in the
mixing zone water quality requirements as specified by the State of Florida's Water Quality
Certification permit procedures. No adverse impacts related to depth, current velocity, direction and
variability, degree of turbulence, stratification, or ambient concentrations of constituents are expected
from implementation of the project.

(2) Determination of Compliance with Applicable Water Quality Standards. Because of the inert
nature of the material to be used as fill, Class III water quality standards will not be violated.

(3) Potential Effects on Human Use Characteristics.
(a) Municipal and Private Water Supplies. No municipal or private water supplies will be
impacted by the implementation of the project.



(b) Recreational and Commercial Fisheries. Recreational and commercial fisheries should not
be impacted by the implementation of the project.

(c) Water Related Recreation. Water related recreation in the immediate vicinity of construction
will likely be impacted during construction activities. This will be a short-term impact.

(d) Aesthetics. The existing environmental setting may be adversely impacted, particularly at
parks and other natural settings. Construction activities will cause a temporary increase in noise
and air pollution caused by equipment as well as some temporary increase in turbidity. Some
vegetation buffering natural areas or parks may be unavoidably removed during construction.
These impacts are not expected to adversely affect the aesthetic resources over the long term
and once construction ends, conditions will return to pre-project levels. Trees removed would
be replaced.

(e) Parks, National and Historic Monuments, National Seashores, Wilderness Areas, Research
Sites, and Similar Preserves. State and local parks do exist within the proposed project area and
would be temporarily impacted by construction activities as described in (d) above. In addition,
certain stretches of the LOST may be damaged or removed by construction activities. These
impacts would be minimized and avoided as practicable.

G. Determination of Cumulative Effects on the Aquatic Ecosystem.

There will be no cumulative impacts that result in a major impairment of water quality of the existing
aquatic ecosystem as a result of the placement of fill at the project site.

H. Determination of Secondary Effects on the Aquatic Ecosystem.

There will be no secondary impacts on the aquatic ecosystem as a result of the construction.
III. Findings of Compliance or Non-compliance with the Restrictions on Discharge.

A. No significant adaptations of the guidelines were made relative to this evaluation.

B. No practicable alternative exists which meets the study objectives that does not involve discharge
of fill into waters of the United States.

C. The discharge of fill materials will not cause or contribute to, violations of any applicable State
water quality standards for Class III waters. The discharge operation will not violate the Toxic
Effluent Standards of Section 307 of the Clean Water Act.

D. The placement of fill materials for implementation of the proposed project will not jeopardize the
continued existence of any species listed as threatened or endangered or result in the likelihood of
destruction or adverse modification of any critical habitat as specified by the Endangered Species Act
of 1973, as amended.

E. The placement of fill material will not result in significant adverse effects on human health and
welfare, including municipal and private water supplies, recreational and commercial fishing,
plankton, fish, shellfish, wildlife, and special aquatic sites. The life stages of aquatic species and other
wildlife will not be adversely affected. Significant adverse effects on aquatic ecosystem diversity,
productivity and stability, and recreational, aesthetic, and economic values will not occur.

F. Appropriate steps have been taken to minimize the adverse environmental impact of the proposed
action. Turbidity will be monitored so that if levels exceed State water quality standards, the
contractor will be required to cease work until conditions return to normal.



G. On the basis of the guidelines, the proposed disposal of dredged material and fill of wetlands are
specified as complying with the requirements of these guidelines.
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FLORIDA COASTAL ZONE MANAGEMENT PROGRAM
FEDERAL CONSISTENCY EVALUATION PROCEDURES

HERBERT HOOVER DIKE
MAJOR REHABILITATION EVALUATION REPORT

1. Chapter 161, Beach and Shore Preservation.

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: The proposed work project is not seaward of the mean high water line and would not
affect shorelines or shoreline processes.

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. Its 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 orderly
social, economic and physical growth.

Response: The proposed work has been coordinated with the State without objection.
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 project purpose is to strengthen and protect the existing lake levee
system, thereby ensuring adequate flood control for residents of the region. No action may result
in conditions which enhance the possibility of a project failure, resulting in an emergency
situation and potentially causing significant damage to persons and property. Therefore, this
work 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; submerged lands; spoil islands; and
artificial reefs.

Response: The proposed project is the least destructive to the aforementioned resources of all the
action alternatives considered to date. The proposed project includes lands that are already
within the HHD levee right of way and are therefore in Federal ownership. Impacts to wetlands
inside the project area are expected to be mitigated in the area.



5. Chapters 253, 259, 260, and 375, Land Acquisition.
This chapter authorizes the state to acquire land to protect environmentally sensitive areas.

Response: The proposed project includes lands that are already within the HHD levee right of
way and are therefore in Federal ownership.

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: Construction areas would necessitate heavy equipment traversing and working in the
area of fishing, boating, sightseeing, and picnicking facilities that are located in the area.
Construction of near culverts and other structures could result in temporary restriction of bank
fishing in the area. Preconstruction conditions would return upon completion of the project
construction. No permanent adverse impacts to these recreation resources in the project vicinity
are expected to occur as a result of the recommended plan. Visitors to John Stretch Park would
experience increased noise and dust during construction of the Recommended Plan. Accessing
the dike by construction crews may result in excessive wear of the park’s paved roads; park
amenities may require accelerated maintenance schedules. When project construction has been
completed, recreation use in the area can be expected to return to pre-construction conditions.

During construction, access to certain parts of the Lake Okeechobee Scenic Trail (LOST) would
be restricted, and parts of the trail would be removed. Following construction, access to the trail
by the public would be restored. However, the Corps is not authorized to restore the paved
surface of the scenic trail following construction. Coordination with FDEP would be conducted
prior to and during construction.

Impacts will be avoided and minimized to the extent practicable throughout construction
activities.

7. Chapter 267, Historic Preservation.

This chapter establishes the procedures for implementing the Florida Historic Resources Act
responsibilities.

Response: This project has been coordinated with the State Historic Preservation Officer
(SHPO). The SHPO, in a letter dated April 7, 2005, concluded that the HHD (8PB208) is
historically significant and may be eligible for inclusion on the National Register of Historic
Places (NRHP). However, the SHPO has determined that the proposed necessary modifications
will not adversely affect the characteristics qualifying this property for listing in the NRHP.
Because construction would be restricted to the footprint of the existing Federal project, no other
cultural resources would be affected.

Historic preservation compliance will be completed to meet all responsibilities under Chapter
267.



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: Contribution from the study area to the State's tourism economy would not be
compromised by project implementation. Temporary, short-term impacts may be realized during
construction due to effects to municipal and county parks and bank fishing areas. These effects
are not expected to be significant. During construction, access to certain parts of the Lake
Okeechobee Scenic Trail (LOST) would be restricted, and parts of the trail would be removed.
Following construction, access to the trail by the public would be restored. However, the Corps
is not authorized to restore the paved surface of the scenic trail following construction.
Coordination with FDEP would be conducted prior to and during construction.

The project would be compatible with tourism for this area and could potentially contribute to
overall growth and development of the area therefore, would be consistent with the goals of this
chapter.

9. Chapters 334 and 339, Public Transportation.

This chapter authorizes the planning and development of a safe balanced and efficient
transportation system.

Response: The proposed project would not impact the existing public transportation system of
the area and therefore would be consistent with the goals of this chapter.

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 fishermen and vessels of the state engaged in the taking of such
resources within or without 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; and, to
conduct scientific, economic, and other studies and research.

Response: The proposed HHD Major Rehabilitation project is located completely inland and
would have no affect on saltwater resources either directly or indirectly through discharge
downstream. The proposed project is therefore not applicable to chapter 370.

12. Chapter 372, Living Land and Freshwater Resources.

This chapter establishes the Florida Fish and Wildlife Conservation Commission and directs it to
manage freshwater aquatic life and wild animal life and their habitat to perpetuate a diversity of
species with densities and distributions that provide sustained ecological, recreational, scientific,
educational, aesthetic, and economic benefits.

The FWS CAR is in Appendix A with FFWCC comments.



13. Chapter 373, Water Resources.

This chapter provides the authority to regulate the withdrawal, diversion, storage, and
consumption of water.

Response: The proposed project does not involve the transportation or discharge of pollutants.
Environmental protection measures will be enforced during construction to avoid inadvertent
spills or other sources of pollution.

14. 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 work does not involve the transportation or discharging of pollutants. Conditions
will be placed in the contract to handle any inadvertent spill of pollutants. Therefore, the project
would comply with this Act.

15. Chapter 377, Oil and Gas Exploration and Production.

This chapter authorizes the regulation of all phases of exploration, drilling, and production of oil,
gas, and other petroleum products.

Response: This work does not involve the exploration, drilling or production of gas, oil or
petroleum product and therefore does not apply.

16. Chapter 380, Environmental Land and Water Management.

This chapter establishes criteria and procedures to assure that local land development decisions
include consideration of the regional impacts of proposed large-scale development.

Response: The work does not involve land development as described by this chapter; therefore,
this chapter is not applicable.

17. 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 work would not further the propagation of mosquitoes or other pest arthropods.
18. Chapter 403, Environmental Control.
This chapter authorizes the regulation of pollution of the air and waters of the state by the DEP.

Response: A Draft Environmental Impact Statement has been prepared and will be reviewed by
the appropriate resource agencies including the Department of Environmental Protection.



19. Chapter 582, Soil and Water Conservation.

This chapter establishes policy for the conservation of the 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 work. Particular attention will be given to
work on or near agricultural lands.

Response: The proposed work is located near agricultural lands but would not be expected to
adversely impact them. Project implementation would include appropriate erosion control plans
and measures to ensure compliance.
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Notice of Intent

[Federal Register: August 9, 2006 (Volume 71, Number 153)]

[Notices]

[Page 45539]

From the Federal Register Online via GPO Access [wails.access.gpo.gov]
[DOCID:fr09au06-69]

DEPARTMENT OF DEFENSE
Department of the Army, Corps of Engineers

Intent To Prepare a Second Supplemental Environmental Impact Statement to
the Final EIS on Herbert Hoover Dike Major Rehabilitation and Evaluation
Report, Reaches 2 and 3, in Palm Beach and Glades Counties, FL

AGENCY: Department of the Army, U.S. Army Corps of Engineers, DoD.
ACTION: Notice of intent.

SUMMARY: On July 8, 2005, the Jacksonville District, U.S. Army Corps of
Engineers (Corps) issued a Final Supplemental Environmental Impact
Statement (FSEIS) for the Major Rehabilitation actions proposed for
Herbert Hoover Dike (HHD), Reach One. Herbert Hoover Dike is the levee
that completely surrounds Lake Okeechobee. On September 23, 2005, a
Record of Decision was signed adopting the preferred alternative as the
Selected Plan for Reach One.

At this time the Corps plans to extend rehabilitation along Reaches
Two and Three of HHD. This stretch of HHD extends for approximately 27
miles between an area west of Belle Glade, Palm Beach County to east of
Moore Haven, Glades County, FL.

ADDRESSES: U.S. Army Corps of Engineers, Planning Division,
Environmental Branch, P.0O. Box 4970, Jacksonville, FL 32232-0019.

FOR FURTHER INFORMATION CONTACT: Ms. Barbara Cintron at (904) 232-1692 or
e-mail at Barbara.b.cintron@usace.army.mil.

SUPPLEMENTARY INFORMATION:

a. The proposed action will be the selected plan described in the
July 2005 SEIS with the additional action of extending construction along
Reaches Two and Three of the levee. The proposed action will not affect
the Regulation Schedule for Lake Okeechobee. It s expected that all
construction will take place within the existing real estate footprint of
the HHD.

b. Alternatives to be considered separately for each reach include
alternative structural modifications to the existing levee which are
currently under development.

c. A scoping letter will be used to invite comments on alternatives
and issues from Federal, State, and local agencies, affected Indian
tribes, and other interested private organizations and individuals. A
scoping meeting is not anticipated.



d. A public meeting will be held after release of the Draft SEIS; the
exact location, date, and times will be announced in a public notice and
local newspapers.

e. DSEIS Preparation: The 2nd DSEIS is expected to be available for
public review in the fourth quarter of CY 2006.

Brenda S. Bowen,
Army Federal Register Liaison Officer.
[FR Doc. 06-6793 Filed 8-8-06; 8:45 am]
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USACE - Scoping Notice - 2nd Draft Supplementnl Environmental
Impact Statement for the Herbert Hoover Dike (HHD) Major
Rehahilitation Evaluation Report, Reaches 2 and 3 - Palm Beach,
Hendry, And Glades Counties, Florida.

The ahove-referenced project was received by the Florida State Clearinghouse on

E_,H"I !ﬂ{f , and has been furwarded to the appropriate reviewing
ies. The clearance letter and agency comnments will be forwarded to you no
later than .3 __, unless you are otherwise notified. Please refer w0

the State Application Identifier (SAT) number in all written correspondence with the
Florida State Clearinghouse regarding this nroject. If you have any questions, please
contact the Clearinghouse staff at (850) 245-2161.



. SouTH FLorRIDA WATER MANAGEMENT DISTRICT

EX06-085
August 16, 2006

Mr. Stuart J. Appelbaum

Chief, Planning Division

Depariment of the Army

“Jacksonville District Corps of Engineers
P. O. Box 4970

Jacksonville, Florida 32232-0019

Dear Mr. Appelbaum:

Y 30 Gapn Club Road, West Paim Beach. Florida 33806 = (561) 684-8800 = FL WATS 1-800-432. 345 = TDD (561) &97-2574
Mlailing Addees PO, Box 246680, West Palm Reach, FL AM1E-4680 = wwrwabwmd gov

KEGEIVED

1 L:-L--I['I- Cir

Thanks for the opportunity to comment on the next repair phases of the Herbert Hoover
Dike. However, we can not make any comment at this time other than to say that we do
not believe that reach one, which is currently underway, is acceptable. You have
convened an Independent Technical Review Team to evaluate the current repairs. We
at South Florida Water Management District would ask that the same team evaluate the
future phases from both a design and constructability view point. Once that process is
complele and we understand all the issues, we would be willing to comment. That
being said, our comments would be consistent with those presented in the report we

commissioned from BC| Engineering.

Cutoff wall should be deeper and taller
Should be moved to center of dike

Tighter control standards should be in place, quality assurance/gquality control
Physical area linear feet of work should have tighter control; i.e,, feet of trench and

™
 Slurry consistency should be changed
L

open bench need to be much smaller, *500 feet each.”
= Shoreline protection needs to be considered

Sincerely,

4.,

George L. Homme

Deputy Executive Director

Operations and Maintenance

South Florida Water Management District

GLH/dI
- Carol Ann Wehle, Executive Director, SFWMD
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Carsl Ann Webile, Dweninoe Disrstes
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

ﬂ 3 REGION 4
m Y ATLANTA FEDERAL CENTER
& &1 FORSYTH STREET
ot ATLANTA, GEDRIGIA 30303-8960 , EIVED
L L.h-u
September 1, 2006 & Sig Eoon

District Engineer, Jacksonville
P.O. Box 4970
Jacksonville, FL 32232

ATTN: Mr. Stuart J. Appelbaum
Chief, Planning Division

Subjecl: Second Draft Supplemental Environmental Impact Statement [DSEIS]
for Herbert Hoover Dike [HHD] Rehabilitation, Reaches #2/3, Lake
Okeechobee, Palm Beach and Martin Counties, Florida; August 2006

Dear Sir:

Pursuant to your letter of August 10, 2006, EPA, Region 4 has reviewed the
subject scoping request as regards the forthcoming evaluation of the consequences of
restonngfupgrading the structural integrity of Reaches #2/3 of the HHD [a 26.7-mile
segment from west of Belle Glade 10 east of Moore Haven|]. Episodes of piping and sand
boils along this segment have created concerns that a major breach was possible in the
absence of some significant renovations. Stabilization of the HHD is essential since Lake
Okecchobee is central to the region's water supply needs and is a fundamental element of
the Eumprehens.wﬁ Everglades Restoration Plan [CERP]. As a planning objective, this

up to the HHD should be consistent with the overall
formulations associated with the CERP. Similar structural pruhll:ms exisi elsewhere
“along the HHD system and will B¢ The subject of subsequent NEPA documentation.

Similar problems in Reach #1 were addressed by the Jacksonville District
[District] via the use of a pervious hanging cut-off wall on the landward side of the dike
together with a relief trench [including an inverted filter and relief berm] on the lakeward
side. A variant of this aliemative is proposed in this instance. We assume that a road will
be built on top of the relief trench for routine access and subsequent maintenance as this
design lessens the project's footprint and reduces adverse mem.u lo existing wetlands,
wildlife habitat, and groundwater.

Intermal Addrass (URL) = hilpuiwew, spo gov
FrsyelacTonsy clabis « Prnisd with Vegelshis 0l Based nks oh Fecycied Paper (knires 3% Postccmuima
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From the information provided, it appears that the proposed design option will
meet the primary project objective, viz., preventing a catastrophic dike failure within the
noted reaches. Moreover, based on our previous experience with the initial construction
we believe that the noted structural components can be installed with acceptable adverse
environmental consequences and operational efficiencies.

Thank you for the opportunity to comment on this proposed action. If we can be
of further assistance, Chris Hoberg [404-562-9619] will serve as imtial point of contact.

Sincerely,

ooy

Heinz J. Mueller, Chief
NEPA Program Office



Department of HEEE'VE
Environmental Protection - /s .m_n

Lot Ty Marjory Stoneman Douglas Building
Jeb Bush 1900 Cammanwealth Boulevard Coleen M. Curille
Ciares Tallahassee, Florida 32399-3000 Secratary
October 6, 2006

Mr. Stuart J. Appelbaum, Chief
Planning Division, Jacksonville District
U.S. Army Corps of Engineers

P. 0. Box 4570

Jacksonville, FL. 32232-0019

RE:  Department of the Army, Jacksonville District Corps of Engineers = Scoping Notice —
2nd Draft Supplemental Environmental Impact Statement for the Herbent Hoover Dike
{HHD) Major Rehabilitation Evaluation Report, Reaches 2 and 3 - Palm Beach, Hendry,
and Glades Counties, Florida.

SAI# FL2Z00608142711C

Dear Mr. Appelbaum:

The Florida State Clearinghouse, pursuant to Presidential Executive Order 12372,
Gubernatorial Executive Order 95-359, the Coastal Zone Management Act, 16, ULS.C. §§ 145]-
1464, as amended, and the National Environmental Paliey Act, 42 US.C. §§ 4231, 4331-4335,
43414347, as amended, has coordinated a review of the referenced Draft Supplemental
Environmental Impact Statement (SEIS).

The Florida Department of Environmental Protection (DEP) has reviewed the Draft SEIS
and concluded that it is essential that the Corps of Engineers repair and rehabilitate the dike o
ensure the continued protection of property around the lake. A failure of the dike could threaten
the safety of Floridians who live around the Inke. DEP requests that the Corps accelerate the
review of the work being done on Reach | and move forward with the remaining work as soon as
possible. Staff also requesis that the Corps work with DEP's Office of Greenways and Trails
concerning the management of the Lake Okeechobee Scenic Trail during rehahilitation activitics,
Il an alternative is chosen that affects lands outside of the existing dike footprint, DEP suggests that
the Corps coordinate with the Division of Suate Lands concerning lands that may be owned by the
state. Since the final rehabilitation design for Reaches 2 and 3 is unknown and could afTect
property beyond the current footprint of the HHD, the DEP may require the Corps to apply for the
appropriate permit. Coordination with DEP"s Southeast District Office in West Palm Beach is
recommended regarding any state permitting requirements for rehabilitation activities. A final
DEP permit determination will be made once rehabilitation design plans are received and reviewed,
It is recommended that the Corps and the DEP continue to communicate and work cooperatively to
facilitate the Dike's rehabilitation while also protecting the environmeni.

The Florida Department of Transportation (FDOT) advises that any project impacts to the
Lake Okeechobee Scenic Trail recreational trail facilities, including trail surface, pedestrian

Frowbed o revyoled pofies



Mr. Stuart J. Appelbaum
Oetober 6, 2006

Page 2 of 2

bridges, berms, signage, mile markers, or other features installed by the Sute of Florida, must be
replaced to like or higher standards by the U.S. Army Corps of Engineers, In addition, if the
applicant performs excavation in FDOT right-of-way, any asbestos-containing material (ACM)
encountered must be properly handled in accordance with all local, state and federal regulations. In
no case shall ACM be crushed and buried within FDOT right-of-way.

The Florida Department of State (DOS) has reviewed its records and indicates that the
Herbert Hoover Dike (Site # 8PB2028) is potentially cligible for listing in the Navignal Register of
Historic Places, due to its historically significant engineering design. The DOS looks forward 1o
receiving the supplemental environmental documents and rehabilitation plans; and consulting with
the Corps of Engineers regarding the rehabilitation of the dike 1o ensure stability, Please refer 1o
the enclosed DOS letter for additional details.

Based on the information contained in the Draft SEIS and the enclosed state agency
comments, the state has determined that, at this stage, the proposed activities are consistent with
the Florida Coastal Management Program (FCMP). The concemns identified by the reviewing
agencies must be addressed prior to project implementation, The state’s continued concurrence
with the project will be based, in part, on the ndaqunt: resolution of issues identified during this
and subsequent reviews. The state’s final review of the ;m:um:i s consistency with the FCMP will
be conducted during the environmental permitting stage.

Thank vou for the opportunity to review the proposed project. If vou have any questions
regarding this letter, please contact Mr. Christopher 1. Stahl at (850) 245-2169,

Sincerely,

CAzeeey . Doparn—
Sally B. Mann, Director
Office of Intergovernmental Programs

SBMlcjs
Enclosures

(e John Outland, DEFP, MS 45
Gireg Knecht, DEP, MS 3560
Tim Gray, DEP, Southeast District
Lisa Stone, FDOT
Laura Kammerer, DOS
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Florida

Department of Environmental Protection
“More Profection, Less Process” :
DEP Hame | DIF Home | Contect DEP | Search | DEP Site Map

|Fr . El:t Information

.mm- 200608142711C
Comments 5/2008
Dua: il

Letter Due: |j0S _____ : |

Description: |[DEPARTMENT OF THE ARMY, JACKSONVILLE DISTRICT CORPS OF
EHGIMEERS - SCOPING HU‘I’ICE 2ZND DRAFT SUPPLEMENTAL
ENVIRDONMENTAL IMPACT STATEMENT FOR THE HERBERT HOOVER DIKE
(HHD) MAJOR REHABILITATION EVALUATION REPORT, REACHES 2 AND 3

- PALM BEACH. HENDRY. AND GLADES COUNTIES, FLORIDA

ACOE - HERBERT HOOVER DIKE REHABILITATION REACHES 2 & 3 - PALM
BCHMHENDRYGLADES

Public Faclities wiich

mﬁumﬁmhwmmm 1t supports Regional Gosl B, -
prordce @ high guality of life.
MEEH.-ELAIJ- COUNTY

PALM BEACH -

|[COMMUNITY AFFAIRS - FLORIDA DEPARTMENT OF COMMUNITY AFFAIRS

iH and WILDLIFE COMMISSION - FLORIDA FISH AND WILDLIFE CONSERVATION COMMISSION |

Hntmmw nn:r.im:l
ETATE - FI.ﬂFl.IIJl IJEPAHTEHTDF STATE

A review of the Florida Depariment of State's (DOS) records indicates thst the Harbert Hoover Dike (Site # BRE2028) is
potentialy eligiie for Esting in tha Mational Register of Historic Places, dus (o it historicaly donificant enginesring design,
Th DOG kocks forward 19 recening the supplemental ervironmendal documents and mehabiditaton plang, ard consuling with
the Corps of Engnesrs regarding the rehabilation of the dice to endure stabiilty.

EDOT right-of-wity, Ay ashestos-containing malesial (ACM) encountened must be property handied in accordance with bl
Mmuﬂw poilationt. In no case shall ACM be crushed and Bused within FDOT nighit-of -y,
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the conbinued protection of property around the Lake. A fallure of the dike could threaten e safety of Flordans whe

. arourd (e lake. We 3k that the Corps acoslerate the reverw of Ehe work being done on Reach 1 and mowe foreand with
remsainirg work & soon &% possible. DEP also requests that the Corpa work with oor Office of Greemwbys and Trails
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ppriate permit. Coordinatian with our Southesst District Office n West Palm Baach is recommended regarding army siate
mhm&mmmnhwmmuummﬂm

] Without Comment

For more information please contact the Clearinghouse Office at:

3500 COMMONWEALTH BOULEVARD MS-47
TALLAHASSEE, FLORIDA 32399-3000
TELEPHONE: (850) 245-2161

FAX: (850) 245-2180

Vigit the Clearinghouse Home Page to query other projects.

Copynight and Lhsclaimer
Privacy Statermnent



Memorandum

TO: Flarida State Clearinghouse
THROUGH:  Greg Knecht, Administra RECEIVED
Water Quality Standards & ial Projects Program
SEP 2 9 2006
FROM: John Outland and Stanley Ganthier
OIP / OLGA
DATE: September 26, 2006

SUBJECT: Department of the Army, Jacksonville District Corps of Engineers ~ Scoping Notice — o
[vaft Supplemental Environmental Impact Staternent for the Herbert Hoover Dike Major
Rehabilitation Evaiuation Report, Reaches 2 and 3 — Palm Beach, Glades, and Hendry

Counties, Florida.
SAls: FLOE-2711C
The Department has reviewed the above-referenced Notice of intent and offers the following comments:

Background

The Jacksonville Carps of Engineers is gathering information to help define issues and concerns for the
rehabilitation of Reaches 2 and 3 of the Herbert Hoover Dike. Thizs follows the July 2005 Final
Supplemental Environmental Impact Statement for the Dike and rehabilitation of Reach 1. The preferred
alternative for Reach 1 includes a pervious cutoff wall and relief trench on the landward slope of the dike
constructed within the existing dike footprint. However, other alternatives will be considered separntely
for each Reach including alternative structural modifications to the existing level which are currently

under development.
Commenis
The following suggestions are offered for consideration in project planning:

It is our understanding that the intense hurricane seasons of 2004 and 2005 and resulting high lake levels
have resulted in damage to the dike. Leaks, cracks, piping and boils are visible along several portions of
the 143 mile water control system. After the water level in the Inke rose to an alarming 17.2 feet
following Hurricane Wilma, the U.8. Army Corps of Engineers was forced to release large volumes of

water to protect peaple and property from potential flooding.

1t is essentinl that the Corps repair and rehabilitate the dike to ensure the continued protection of property
around the lake. A failure of the dike could threaten the safety of Floridians who live around the lake.
We ask that the Corps accelerate the review of the work being done on Reach 1 and move forward with

the remaining work as soon a8 possible.



Florda State Clesnnghaisse

Page 20f 2
September 26, 2006

We also ask that the Corps work with our Office of Greenways and Trails concerning the management of
the Lake Okeechobee Scenic Trail during rehabilitation activitics. If an alternative is chosen that affects
lands outside of the existing dike footprint, we suggest that the Corps coordinate with our Division of
State Lands concerning lands that may be owned by the state. Since the final rehabilitation design for
Reaches 2 and 3 is unknown and could affect property beyond the current footprint of the HHD, the
Department may require the Corps 1o apply for the appropriate permit. Coordination with our Southeast
Dristrict Office in West Palm Beach is recommended regarding any stale permitting requirements for
rehabilitation activities. A final Department permit determunation will be made once rehabilitation design
plans are received and reviewed.

It 18 recommended that the Corps and the Department continue to communicate and work cooperatively to
facilitate the Dike"s rehabilitntion while also protecting the environmenL.

Il you have any questions regerding these comments, please feel free 1o contact Stan Ganthier at (561)
68 1-6759,

cc: John Outland {cc)
Gireg Knecht (cc)
Frank Nearhoof (cc)
Tim Gray {ce)
Chad Kennedy (cc)



FLORIDA DEPARTMENT OF STATE

Sue M. Cobb
Secretary of State
DIVISION OF HISTORICAL RESOURCES

Ms. Lauren Milligan September 20, 2006

Florida Depariment of Environmental Protection
3900 Commonwealth Boulevard, M3 #47
Tallahassee, Florida 32399-3000

Re: DHR No.: 2006-7553 / Received by DHR: August 17, 2006
SAI#: 200202261582C
Department of the Army — Jacksonville District Corps of Engineers
Scoping Notice — 2™ Draft Supplemental Environmental lmpact Statement for the
Herbert Hoover Dike Major Rehabilitation Evaluation Report, Reaches 2 and 3

Palm Beach, Hendry and Glades Counties

Dear Ms. Milligan;

Owr office received and reviewed the above referenced project in accordance with Section 106 of
the National Historic Preservation Act of 1966 (Public Law 89-665), as amended in 1992, and 36
C.F.R., Pars 800: Protection of Historic Properties; Chapter 267, Florida Statures, and Florida's
Coastal Management Program, and implementing state regulations; for possible impact to historic
properties listed, or eligible for listing, in the Nationa! Register of Historic Places, or otherwise of
historical, architectural or archacological value. The State Histonic Preservation Officer is to
advise and assist state and federal agencies when identifying histonic properties, assessing effects
upon them, and considering alternatives to avoid or minimize adverse effects.

We reviewed the referenced Scoping Letter indicating that that the Jacksonwille District, U.S,
Army Corps of En;mnm (Corps) is preparing supplemental National Environmental Palicy Act
documents pertaining to the Herbert Hoover Dike (8PB2028). A review of our records indicates
that the Herbert Hoover Dike 15 pat-:mmlly ﬁllg;ihlt for listing in the National Register, because it
considered historically sugmﬁr.:a.nl. for its engineering design. Therefore, we look forward to
receiving the supplemental environmental documents and rehabilitation plans; and consulting
with the Corps regarding the rehabilitation of the dike in order to ensure stability.

Provided the above condition regarding continued consultation with this office, the proposed
activitics will be consistent with the historic preservation laws of Florida's Coastal Management

Program and the National Historic Preservation Act.

500 5. Bronough Street » Tallahasses, FL 323990250 « hitp:/fwww. Mheritage com

O MHrector's Office O Archazalogieal Research @ Historic Preservation O Historical Muascuma
[E5E) 205-AM00 = FAX: J5-5408 {BS0) 245-Bdd = PAK: 222050 [Hjm'FmMT (RS0 2455200 = FAXN- 245-5403

O Southeast Regional Office O Mortheast Reglonal Office O Central Florida Regional Qifice
(054) JET-L0HD « FAS: 46745951 (W) BE5-50u5 « FAM: BI5-504:0 (EL3) TR « FAX: I72-2M0



Ms. Lauren Milligan
September 20, 2006

Page 2

If there are any questions conceming our comments and recommendations, please contact Laura
Ksmmerer, Depuly State Historic Preservation Officer or Review and Compliance at §50-245-
6333, We look forward to assisting the City of Apalachicola in this effort.

Sincerely,

y

Frederick P. Gaske, Director, and
State Historic Preservation Officer

Xc: Stuart 1. Applebaum, Chief, Planning Division, Corps of Engineers - Jacksonville



September 15, 2006

Mr. Stuart J. Appelbaum, Chief RECEIVED

USACOE - Planning Division

Jacksonville District SEP 2 0 2006
PO Box 4970 OlP / OLGA

Jacksonville, FL _32232-0019

RE: |C&R Project #2006-074
State Clearinghouse #FL200608142711C

USACOE - Jacksonville District - Scoping Notice - 2nd Draft Supplemental
Environmental Impact Statement for he Herbert Hoover Dike (HHD) Major
Rehabilitation Evaluation Report, Reaches 2 and 3 - Palm Beach, Hendry,

and Glades Counties, Flonida.

Dear Mr. Appelbaum:

The staff of the Southwest Florida Regional Planning Council reviews various
proposals, Nofifications of Intent, Preapplications, permit applications, and
Environmental Impact Statements for compliance with regional goals, objectives,
and policies, as determined by the Strategic Regional Policy Plan. The staff
reviews such items in accordance with the Florida Intergovernmental
Coordination and Review Process (Chapter 291-5, F.A.C.), and adopted regional
clearinghouse procedures.

These designations determine Council staff procedure in regards to the reviewed
proiect. The four designations are:

Less Than Regionally Significant and Consistent no further review of the
project can be expected from Council.

Less Than ionally Significant and Inconsi Council does not find
the project of regional importance, but will note certain concems as part of
its continued monitoring for cumulative impact within the noted goal area.

ionally Significant and Consistent project is of regional importance,
and appears to be consistent with Regional goals, objectives, and

policies.

1926 Victoria Avenue, Fort Myers, Florida 33901-3414
(239)338-2550 FAX (239)338-2560 SUNCOM (239)748-2550



Ta: Mr. Stuart J. Appelbaum, Chiel
Date:  September 15, 2006

Re: SWFRPC #2006-074
Page: 2

Regionally Significant and Inconsistent projecl is of regional importance
and does not appear to be consistent with Regional goals, objectives, and
policies. Council will oppose the project as submitted, but is willing to

participate in any efforts to modify the project to mitigate the concerns.

The above referenced document has been reviewed by this office, based on the
information contained in the document, and on local knowledge, staff wishes to
provide No Comment at this time.

Should you or any other parly request this finding to be reconsidered, pleasa
contact Nichole L. Gwinnett, IC&R Coordinator, with this request, or any
guestions conceming staff review of this tem. This recommendation will ba
discussed at the next scheduled Council meeting. Should Council action differ
from the staff recommendation, you will be notified.

sincaraly,

SOUTHWEST FLORIDA REGIONAL PLANNING COUNCIL

<
David Y. Burr
Executive Director

DYB/NLG
cc:  Sally B. Mann, Florida State Clearinghouse Director



Herbert Hoover Dike Scoping Comments

Commenter Comment Comment Corps Response
Number
South Florida We at the South Florida Water Management
Water District would ask that the Independent
1 Technical Review Team evaluate the future  Comment Noted
Management ;
Distri phases from both a design and
istrict e 4
constructability view point.
Cutoff wall should be deeper and taller . . .
2 (compared to that in Reach 1), Will be addressed during design.
Cutoff wall should be moved to center of . . .
3 dike (compared to that in Reach 1). Will be addressed during design.
Slurry consistence of cutoff wall should be ~ Will be addressed during design and
4 )
changed (compared to Reach 1). construction.
5 Tlght.er con_trol standards ShO.UId be in Will be addressed during construction.
place; quality assurance/quality control
Physical area linear feet of work should
6 have tighter control; i.e., feet of trench and Construction phasing to be addressed
open bench need to be much smaller, "500  during plans & specs.
feet each."
Concur. State consistency review will
be performed during the coordination of
7 Shoreline protection needs to be considered. the draft EIS with FDEP. This project
will be consistent with the Coastal Zone
Management Act of 1972.
A review of our records indicates that the
Florida Herbert Hoover Dike is potentially eligible
for listing in the National Register because ~ The Corps looks forward to working
Department of s X I ; . S o
o it is considered significant for its with the Division of Historic Resources
State, Division 1 . - ; . L
A engineering design. Therefore, we look relative to the historic nature of the
of Historic h . ;
ReSOUTCes forward to working with the Corps Herbert Hoover Dike.
regarding the rehabilitation of the dike in
order to ensure stability.
Provided the above condition regarding
continued consultation with this office, the
5 propc_)sed _act|V|t|es vv_|II be con3|stent_W|'th Comment Noted
the historic preservation laws of Florida's
Coastal Management Program and National
Historic Preservation Act.
. DEP requests that the Corps work with
Florida . . .
DEP's Office of Greenways and Trails . . .
Department of . Concur. The Corps will coordinate with
1 concerning the management of the Lake

Environmental
Protection

Okeechobee Scenic Trail during
rehabilitation activities.

FDEP as well as FDOT on this matter.



Comment

Commenter Number Comment Corps Response
It an alternative IS ghose_n that affgcts lands Coordination with the Division of State
outside of the existing dike footprint, DEP Lands will be initiated if anv lands
2 suggests that the Corps coordinate with the X -~ ny
R - outside the existing footprint are
Division of State Lands concerning lands affected
that may be owned by the state. '
Since the final rehabilitation design for
Reaches 2 and 3 is unknown and could
affect property beyond the current footprint . o
of HHD, the DEP may require the Corps to The C_orp_s fully intends to maintain
3 apply for the appropriate permit. co_ord_lnatlor_1 with the DER Southeast
Coordination with DEP's Southeast District D;f;z'if:ir?fzgﬁsﬁ?j;?;![iﬁz“cable
Office in West Palm Beach is recommended " g '
regarding any state permitting requirements
of rehabilitation activities.
A final DEP permit determination will be
4 made once rehabilitation design plans are Comment Noted
received and reviewed.
FDOT advises that any project impacts to
the Lake Okeechobee Scenic Trail (LOST) N .
. . A . : The Corps of Engineering will return
. recreational trail facilities, including trail . ?
Florida . . . any recreational features impacted by the
surface, pedestrian bridges, berms, signage, . A .
Department of 1 mile markers. or other features installed b project to their original condition located
Transportation . Y along the lake Okeechobee Scenic Trail
the State of Florida, must be replaced to like in Reach 2 and 3
or higher standards by the U.S. Army Corps '
of Engineers.
If the applicant performs excavation in the
FDOT right-of-way, any asbestos- .
containing material (ACM) encountered If.any ACM |s.encounter('ad, the Corps
; will comply with all applicable laws and
2 must be properly handled in accordance requlations. No ACM will be buried
with all local, state, and federal regulations. Wi%hin FDdT right-of-wa
In no case shall ACM be crushed and buried g Y
within FDOT right-of-way.
Stabilization of HHD is essential since Lake
Okeechobee is central to the region's water
supply needs and is a fundamental element
Environmental of the Comprehensive Everglades . . S
Protection 1 Restoration Plan (CERP). As a planning Itis 'ghe Intent .Of the Corps to maintain
N . . consistency with CERP.
Agency objective, this and any remaining structural
upgrades to the HHD should be consistent
with the overall formulations associated
with CERP.
We assume that a road will be built on top S . .
of the relief trench for routine access and Pﬂa?gtiésr?]?:&gaﬂzségsqu WrI;[(r)]r?ta feg\;//e(;f
subsequent maintenance as this design pub . p priority
2 environmental impacts. In addition to

lessens the project's footprint and reduces
adverse impacts to existing wetlands,
wildlife habitat, and groundwater.

final design, permanent operations &
maintenance access will be acquired.



Comment

Commenter Number Comment Corps Response
Based on our previous experience with the
initial construction, we believe that the
3 poted strucf[ural components can be Comment Noted
installed with acceptable adverse
environmental consequences and
operational efficiencies.
Sout-hwest Based on the information contained in the
Florida
. document, and on local knowledge, staff
Regional 1 i<h id hi Comment Noted
Planning wishes to provide No Comment at this

. time.
Council
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MAJOR REHABILITATION EVALUATION REPORT

Prepared by:
Nancy P. Allen
U.S. Army Corps of Engineers
Jacksonville District
Jacksonville, Florida

Attachment 1. Florida Administrative Code Chapter 62-345 Uniform Mitigation Assessment
Method

Attachment 2: Maps of Assessment Areas for Reaches 2 and 3 of Herbert Hoover Dike
Attachment 3: Part I, Qualitative Assessment of Impact Area

Attachment 4: Part Il, Quantitative Assessment of Impact Area

Attachment 5:  Plant Species of Herbert Hoover Dike Assessment Areas, Reaches 2 and 3
Attachment 6: Photographs of Assessment Areas

Attachment 7. UMAM for Mitigation Bank

. INTRODUCTION

The Herbert Hoover Dike (HHD) is a component of the Central and Southern Florida (C&SF)
Project and consists of a series of levees, gated culverts and locks located around the perimeter of
Lake Okeechobee in south Florida. The Corps constructed the dike for flood protection, water
supply, and navigation purposes between 1932 and 1938. Major culvert modifications were
accomplished in the 1970s, but since then, repairs have been made on an as-needed basis. The
existing HHD system is approximately 143 miles (230 km) long, and is divided into eight
segments or “Reaches” for planning purposes. Two southern segments, Reaches 2 and 3, are the
focus of the present study.

In recent years, signs of instability in the HDD such as boils and pipings have occurred,
indicating that major renovations are now necessary, especially along its southeastern reaches.
The purpose of this project is to reconstruct and rehabilitate Reaches 2 and 3 of the HHD to
prevent a catastrophic failure of the system and contain the lake waters for flood protection, water
supply, and navigation.

Previous designs were developed, evaluated, and modified through the 1999 Draft EIS for the
HHD Major Rehabilitation Evaluation Report (MRR) and the 2005 Final EIS, Proposed
Rehabilitation of the HHD MRR Reach 1. Designs were further evaluated by a 2002 Value
Engineering Study and reviewed in 2005-2006 by an Independent Technical Review Team. The
Recommended Plan consists of a seepage cutoff wall placed in the center of the dike and a
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seepage berm expanded to fill in an existing toe ditch. All construction would be restricted to the
footprint of the existing project in Reaches 2 and 3 in Glades, Hendry, and Palm Beach counties.

Because construction would be confined to the existing footprint, environmental impacts would
be minimal. Impacts caused by filling wetlands along the toe ditch would be mitigated through
compensation. No other long-term adverse effects of the project are anticipated.

1. METHODOLOGY

On November 7 and 8, 2006, an interagency team of biologists from U.S. Army Corps of
Engineers (USACE), U.S. Fish and Wildlife Service (USFWS), and U.S. Environmental
Protection Agency (USEPA) used the Uniform Mitigation Assessment Method (UMAM) to
evaluate the quality of wetlands potentially affected by the Recommended Plan. The UMAM is a
standardized procedure for assessing the functions provided by wetlands and other surface waters,
the amount that those functions are reduced by a proposed impact, and the amount of mitigation
necessary to offset that loss. A full explanation of the UMAM procedure as provided by the
Florida Administrative Code, Chapter 62-345 is appended in Attachment 1.

The first step in the UMAM process is to determine the assessment area(s). As defined in F.A.C.
62-345.200, an assessment area is all or part of a wetland or surface water impact site, or a
mitigation site that is sufficiently homogeneous in character, impact, or mitigation benefits to be
assessed as a single unit. The overall area of potential impact was defined as land within 150 feet
landward of the toe of the dike in Reach 3 and eastern Reach 2. A total of 229.5 acres were
assessed. Western Reach 2 between S77 and S4 was not assessed because the toe of the dike
borders a borrow ditch that will not be affected during project construction. Additionally, John
Stretch Park was not assessed because no wetlands are present. The remaining portions of
Reaches 2 and 3 were divided into assessment areas of similar conditions (Attachment 2). Reach
2 was separated into five areas:

1) Reach 2 - West;

2) Reach 2 - East 1;

3) Reach 2 - East 2;

4) Reach 2 - East 3; and
5) Reach 2 - East 4.

Reach 3 was divided into four areas:

1) Reach 3 - John Stretch Park, East 1;
2) Reach 3 - John Stretch Park, East 2;
3) Reach 3 - Southbay West; and

4) Reach 3 - Southbay.

The team met at the USACE South Florida Operations Office in Clewiston, Florida, to conduct
the qualitative characterization of both the impact and mitigation assessment areas (UMAM Part
I). The purpose of the qualitative characterization was to identify the functions provided by the
area to fish and wildlife and their habitat and to establish a framework for quantitative assessment
(F.A.C. 62-345.300(3)(a)). The qualitative characterization (Part 1) is appended in Attachment 3.

The team then started at the western extent of the area to be assessed (Reach 2 — West) to conduct
the quantitative assessment (UMAM Part I1) of the impact area. The quantitative characterization
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is appended in Attachment 4. Over a process of two days, all nine areas were assessed and
scored.

The UMAM scores three wetland parameters: 1) location and landscape support, 2) water
environment, and 3) community structure for vegetation and/or benthic communities. The
parameters are scored on a scale of one to 10, with one being “not present” and 10 being
“optimal,” for both with-project implementation condition and current condition. The assumption
was made for the with-project implementation condition that the entire 150-foot assessment area
would be impacted and would no longer function as a wetland.

Once the impact areas were scored, it was possible to calculate the functional loss of wetlands
from the proposed project. In order to determine the functional loss of wetlands, the change in
wetland function was first calculated as the projected functional value of the wetlands after
project implementation minus the current functional value of the wetlands. This delta value was
then multiplied by the assessment area acreage to give a functional loss value. No jurisdictional
determination was performed prior to the UMAM assessment. Therefore, the assessment acreage
potentially includes non-wet areas. Where US 27 is located within the 150-foot assessment area,
the roadway was deleted from the assessment acreage by calculating the area between the toe of
dike and the edge of pavement.

Il. FINDINGS

According to the UMAM, the dominant plant species for the entire assessment area include
melaleuca (Melaleuca quinquenervia), Brazilian pepper (Schinus terebinthifolius), Australian
pine (Casuarina equisetifolia), leather fern (Acrostichum danaeifolium), cattails (Typha sp.), duck
potato (Sagittaria sp.), primrose willow (Ludwigia peruviana), common reed (Phragmites
australis), giant foxtail (Setaria magna), sawgrass (Cladium jamaicense), water-lettuce (Pistia
stratiotes), and royal palm (Roystonea elata). See Attachment 5 for a more complete list of
common plant species in the project area. The following offers a brief description of the key
characteristics of each of the nine assessment areas. Attachment 6 includes pictures of each
assessment area described.

Reach 2 — West was dominated by melaleuca. The stand was recently sprayed, but still had a
visible understory of leather fern and sawgrass. The soils were hydric with a dark, organic layer,
and there were areas of standing, dark-colored water within the assessment area. The area had a
decent vegetated buffer between it and the road. Wildlife observed include cattle egrets, a red-
shouldered hawk, cormorant, great blue heron, tri-colored heron, great egret, boat-tailed grackle,
sunfish, mosquitoes, and butterflies as well as deer and hog tracks. The assessment area was
scored a five for location and landscape support, six for water environment, and two for
community structure.

Reach 2 — East 1 also had a high incidence of exotic and invasive plants. The dominant plant
species were Brazilian pepper, water lettuce, Australian pine, duck potato, leather fern, willow,
and melaleuca. The assessment area had a vegetative buffer between it and the road on the west,
but abutted US 27 on the east. The toe ditch had standing water. It was noted that the soil had
lost some of its organic content. Wildlife observed include tadpoles, dragonflies, mosquito fish,
heron, cormorant, cattle egret, great egret, turkey vultures, and monarch butterfly. The
assessment area was scored a four for location and landscape support, five for water environment,
and four for community structure.
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Reach 2 — East 2 incorporated the highway into the 150 foot buffer so the assessment area
receives direct runoff from the road. Aquatic and submerged vegetation was present with the
dominant plant species being cattails and Ludwigia sp. The assessment area was scored a two for
location and landscape support, four for water environment, and five for community structure.

Reach 2 — East 3 also includes US 27 within the polygon, and some stretches of the reach are
completely maintained (mowed). Four discharge culverts from sugarcane fields were observed,
and the assessment area receives direct run-off from the road. The dominant plant species include
sagittaria, cattail, and Phragmites sp. Wildlife observed include spiders, cattle egrets, and a great
egret. The assessment area was scored a two for location and landscape support, two for water
environment, and three for community structure.

Reach 2 — East 4 had a small vegetated buffer from the highway, and the assessment area abuts
John Stretch Park on the east. Muck soils were noted, as well as a sawgrass understory. Areas of
standing water were visible. The dominant plant species include melaleuca, Brazilian pepper, and
sawgrass. No wildlife usage was observed. The assessment area was scored a four for location
and landscape support, five for water environment, and five for community structure.

Reach 3 — John Stretch Park East 1 had a minimal vegetated buffer from US 27 on the western
extent, and approximately one-third of the area included a commercial nursery. Open water in
the toe ditch was observed, and one culvert discharged into the assessment area from a sugarcane
field. Many exotic and invasive species had escaped the nursery into the remaining portions of
the assessment area. The dominant plant species was giant foxtail. The assessment area was
scored a three for location and landscape support, three for water environment, and two for
community structure.

Reach 3 — John Stretch Park East 2 incorporated US 27. For the majority of the assessment area,
wetlands were isolated into a three-foot-wide ditch. Nine culverts discharged into the ditch from
agriculture fields. No dominants were identified. Wildlife observed includes mosquito fish,
damsel fly, white butterflies, cattle egrets, swallow, and osprey. The assessment area was scored
a two for location and landscape support, one for water environment, and one for community
structure.

Reach 3 — South Bay West is adjacent to a park but situated off the highway slightly. The
assessment area includes deeper water in a man-made lake that is buffered approximately 50
percent with vegetation. No dominant plant species were noted. Wildlife observed include ibis,
butterflies, alligator, dragonflies, mosquito fish, sunfish, and bass. The assessment area was
scored a two for location and landscape support, two for water environment, and four for
community structure.

Reach 3 — South Bay is situated in sugarcane fields. Five agricultural ditches discharge into the
toe. Wildlife observed include a hawk, swallow, osprey, heron, and doves. The assessment area
was scored a three for location and landscape support, two for water environment, and two for
community structure.

Because it was assumed that the entire 150-foot buffer would be impacted and no longer function
as a wetland, all three parameters were scored as zero for the with-project implementation values.

Table 1 illustrates the functional loss for each assessment area. The total functional loss of
wetlands from improvements to Reaches 2 and 3 of HHD is calculated as 73.21
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TABLE 1. UMAM SCORES FOR WETLANDS LANDWARD OF HHD

Functional
Loss
Assessment Area Delta Acres (Delta X
#acres)

Reach 2
West -0.43 61.38 -26.39
East 1 -0.43 17.69 -7.61
East 2 -0.37  39.29 -14.54
East 3 -0.23 22.72 -5.22
East 4 -0.47 9.26 -4.35
Total Reach 2 150.34 -58.11
Reach 3
John Stretch Park 027 1015 274
East 1
John Stretch Park 013 3946 513
East 2
Southbay West -0.33 4.31 -1.42
Southbay -0.23  25.23 -5.80
Total Reach 3 79.16 -15.10
Total Reach 2 and 3 229.50 -73.21

V. MITIGATION

The USACE created a mitigation bank between 2000 and 2004 through wetlands grading, tree
planting and melaleuca (Melaleuca quinquenervia) removal. Melaleuca, Brazilian pepper
(Schinus terebinthifolius), and Australian pine (Casuarina equisetifolia) were all treated and
removed in Reach 4 from Old Sportsman’s Village to just north of the Marina (Attachment 7,
Photographs 1 - 2). Additionally, native wetland trees including cypress, red maple, and pond
apple were planted along the toe of HHD in the mitigation area in June of 2004 (Attachment 7,
Photographs 3 - 6). The UMAM was used to assess the value of habitat created. The tree
planting resulted in 1 credit of mitigation. Worksheets and determination formulas are included
in Attachment 7.

Other mitigation was created through the removal of 57 acres of melaleuca adjacent to Reach 2
(near the Alvin Ward Boat Ramp) and continued maintenance of this area. The UMAM scored
the habitat value as equivalent to 26.32 credits (Attachment 7).

The total mitigation created in the two areas is 27.32 (Table 2). A portion of this mitigation (3.8
acres) was used for Reach 1 improvements, leaving a total of 23.52 mitigation credits available
for Reach 2 and 3 impact areas. The UMAM for Reach 2 and 3 impact assessment areas showed
that the total number of credits needed is 73.21. Therefore, an additional 49.69 mitigation credits
are required to offset the proposed 229.50 acres of impacts in Reaches 2 and 3.
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Table 2. Mitigation Credits

Mitigation Additional
gat Total e Mitigation
Credits Mitigation Mitigation Credits
Needed for gat Required for Credits
Credits - Needed for
Reaches 2 Available
Created Reaches 2
and 3
and 3
73.21 27.32 23.52 49.69

V. CONCLUSIONS

The total functional loss of wetlands from improvements to Reaches 2 and 3 of HHD is calculated
as 73.21, using UMAM Part 1l. Mitigation was performed in two different areas adjacent to HHD
and included wetlands grading, tree planting, and melaleuca removal. The UMAM was then
performed on the mitigation site to determine a total gain in wetland function of 27.32. A total of
23.52 credits are available for Reach 2 and 3 assessment areas. The additional amount of
mitigation required to offset the functional loss of wetlands from the proposed project 49.69

credits.
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ATTACHMENT 1:
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CHAPTER 62345UNIFORM M ITIGATION ASSESSM ENT M ETHOD

62-345 100 htentand Scope.

62-345 200 D efinitons.

62-345 300 A ssesam entM ethod O verview and G uidance.
62-345 400 Qualitative Characterization - PartI.

62-345 500 A ssesam entand Scoring - Part IT.

62-345 600 TimeLag,Risk,and M iigation D eterm hation.
62-345 900 Fomm s.

62-345 100 Intentand Scope.

1) The ntent of this mile is t fulfill the m andate of subsection 373 414 (18), FS., which r=quires the esablishm ent of a
uniform m iHgation assesam entm ethod t© detemm e the am ount of m itigation needed to offset adverse In pacts to w etlands and
other surface w aters and to aw ard and deductm itgation bank credits. This chapter shall apply to those in pacts subjct to Eeview
underSection 373 414, F S ., excluding subparagraphs 373 414 1) @)1.,3.,5.,6.and ©)3.,FS.

) Exceptas specified above, the m ethodology 1 this chapterprovides a sendardized procedure for assessing the functions
provided by w etlands and other surface w aters, the am ount that those fimctions are reduced by a proposad I pact, and the am ount
of m itigation necessary to offset that loss. Tt does not assess w hether the adverse i pact m eets other criteria for issuance of a
pem i, northe extent that such in pactsm ay be approved . This mule supersedes existing 1atio guidelines or requirem ents conceming
the am ount of m itigation required to offsetan in pact to w etlands or other surface w aters. Upon a detemm nation thatm itgation is
required to offseta proposed in pact, the m ethodology set forth in this mile shallbe used to quantify the acreage of m itigation, orthe
num berof credits from am ibgation bank oregional offsite m itigation area, required to offset the In pact. Thism ethod isalso used
to determ Tne the degree of in provem ent n ecological value of proposad m itHgation bank activites. W hen applying this m ethod,
reasonable scientific judgm entm ustbe used.

3) Thism ethod isnotapplicable to:

@) A ctvitdes forw hich m iHgation isnotrequired;

b) A ctivides authorized under general pem its under Part IV of Chapter373, F S ., forw hich special form s of m itigation are
goecified In the mule es@blishing the general perm it;

©) Actvibdes n North Trmil Basin and Bird Drve Basin In M iam iDade County for which m itigation is specified In
D gpartm ent of Environm ental Protection Perm N um ber 132416479, issued Febmary 15, 1995 to Everglades N ational Park fora
m itigation bank in the H ole 1n the D onut, w hich is moorporated by reference herein ;

d) A ctivites forw hich m itigation is determ ned under Section 373 41492,F S .;

(e) Florida D epartm ent of Transgportation pem it applications w here m Hgation is provided under a plan developed by a w ater
m anagem entdistrictand approved by D epartm entof Environm ental Protection final orderpursuant to Section 373 4137,F S ., prior
o the effective date of this ule;

() A cavitdes forw hich m iHgation is determ ined under Section 338 250, F S. Centtal Florida Beliway) ;

@) In pacts thatare offset under the net iIn provem entprovision of subparagraph 373 414 1) ©)3.,FS ;

() Fishing orrecreational values, pursuant to subparagraph 373 414 1) @)4 ., F S .;or

(i) M iHgation form angrove trin m Ing and alteration as required and in plem ented T accordance w ith Section 403 9332, F S.

@) This m ethod is not mtended to supersede or rEplace existng miles regarding cum ulative inpacts, the prevention of
secondary in pacts, reduction and elin nation of in pacts, orto determ ine the appropriateness of the type of m itigation proposed.

(5) For the follow Ing types of secondary im pacts, the am ount and type of m itgation required to offset these in pacts shall
clide m easures such as the in plem entation of m anagem entplans, participation in a w ildlife m anagem entpark established by the
Florida Fich and W ildlife Conservation Comm ission, Tncorporation of culverts or bridged crossings designed to faciliate w idlife
m ovem ent, fencing to 1im itaccess, reduced speed zones, plans t© protect significant historical or axcheological resources, or other
m easures designed to offset the secondary in pact, ratherthan the in plem entation of Rules 62-345 400 through 62-345 600, FA C .:

@) Secondary in pacts to fish orw ildlife caused by collision w ith boat traffic, autom obile taffic, ortow ers;

b) Secondary in pacts to aquatic or w etland dependent listed anin al species caused by inpacts t© uplands used by such
goecies fornesting ordenning; or

(©) Secondary in pacts t© historical or archeological resources.

(6) Pursuant to paragraph 373 414 18) b), F S ., an entity thathas received a m itHgation bank pem it issued by the D epartm ent
of Environm ental Protection ora w aterm anagem ent district under Sections 373 4135 and 373 4136, F S ., prior to the adoption of
this rule m usthave in pact sites assessed for the purpose of deducting bank credits using the credit assessm entm ethod, Including
any fimctional assessm ent m ethodology, that was in place when the bank was pem ited. A pemm ited m iHgation bank has the
option to m odify the m iHgation bank perm it to have its credits re-assessed under the m ethod In this chapter, and thereafterhave its
credits deducted using the m ethod adopted in this chapter. Th accordance w ith Section 373 4136 and paragraph 373 414 (18) ),
FS., the num ber of credits aw arded m ust be based on the degree of In provem ent n ecological valie expected t© result from the
establishm entand operation of the m itigation bank, as determ ined using the assesam entm ethodology in this chapter.
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(7) An application fora pem itorotherauthorization mvolving m iHgation that is pending on orbefore the effective date of this
chapter shall be review ed under the applicable miles, ordinances, and special acts 1n effectbefore the effective date of this chapter;
unless the applicantelects t© am end the application to be review ed underthis chapter.

8) Applications to m odify a conceptual, sandard, sandard general or Individual pem it issued prior to the effective date of
this chapter, shallbe evaluated under the applicable m itgation assesam ent criteria n effectat the tim e the pem itw as issued, unless
the applicantelects to have the application review ed under this chapter orunless the proposad m odification is reasonably expected
to lead to substantially different or substantially ncreased w ater resource In pacts.

(9) An application for a pemm it under part IV of Chapter 373, FS., for an activity associated w ith m lhing operations that
qualifies for the exem ption in subsection 373 414 (15), F S ., shall be review ed under the applicable miles identified n subsection
373414 (15),FS.

(10) The D epartm entand W ater M anagem ent D istricts shall develop and conduct ttaining w orkshops for agency staff, local
govermm ents, and the public on the application of this mile, prior to the effective date of this ule.

Specific Authority 373 026 (7), 373 043,373 414 9), (18) FS.Law Tnplmented 373 414 (18) FS.H istory-New 2-2-04.

62-345 200 D efinittons.

1) “A ssessm ent area” m eans all or part of a wetland or surface w ater In pact site, or a m idgation site, that is sufficiently
hom ogeneous In character, In pact, orm itgation benefits to be assessed as a single unit.

@) "Review Ing agency” m eans the Florida D epartm ent of Environm ental Protection, or any w aterm anagem ent district, local
govermm entor othergovemm ental agency required by subsection 373 414 (18),F S ., to use thism ethodology'.

B) “Ecological value” means the value of fimctions perform ed by uplands, wetlands, and other surface waters o the
abundance, diversity, and habitats of fich, w ildlife, and listed species. icluded are functions such as providing cover and refuge;
breeding, nesting, denning, and nursery areas; corridors forw idlife m ovem ent; food chain support; natural w ater storage, natural
flow attenuation, and w aterquality in provem entw hich enhances fich, w ildlife, and listed species utilization.

@) “Inpact site” m eans w etlands and other surface w aters as delineated pursuant to Chapter 62340, FA C ., thatwould be
In pacted by the project. U plands shallnotbe included as partof the in pactsite.

(5) “Indicators” m eans physical, chem ical, orbiological ndications of w etland orother surface w aters function.

6) “Invasive Exotic” forpurposes of this mule m eans anin al species thatare outside of theirnatural range or zone of dispersal
and have orare able to form self-susaining and expanding populations T com m unitdes N w hich they did notpreviously occur, and
those plant species listed In the Florida Exotic Pest Plant Council’s 2001 List of Tvasive Species Category I and IT, which is
Tcorporated by reference herein, and m ay be found on the Itemetatww w fleppc org orby w riting to the Bureau of B eaches and
W etland R esources, D epartm entof Environm ental Protection, 2600 B lair Stone Road, M S 2500, Tallahassee, FL 32399-2400.

(7) “Listed species” m eans those anin al species that are endangered, threatened or of special concem and are listed in Rules
68A 27.003,68A 27.004,and 68A 27.005,FA C ., and those plant species listed n 50 Code of Federal R egulations 17 12, when
such plants are Iocated in a w etland orother surface w ater.

(8) "M iHgation credit” or “credit” m eans a standard unitofm easure w hich represents the increase in ecological valie resulting
from restoration, enhancem ent, preservation, or creation activites.

(9) "M itgation site” m eans w etlands and other surface w aters as delineated pursuant to Chapter 62-340, FA C ., or uplands,
thatare proposed to be created, restored, enhanced, orpreserved by the m itigation project.

(10) "W ith in pactassessm ent” m eans the reasonably anticipated outcom e atan assesam entarea assum Ing the proposed in pact
is conducted.

11) "W ith m iHgation assessm ent” m eans the outoom e atan assesam entarea assum Ing the proposed m tHgation is successfully
conducted.

12) "W ihoutpreservation assessm ent” m eans the reasonably anticipated outoom e atan assesam entarea assum Ing the area is
notpreserved.

Specific Authority 373 026 (7),373.043,373 414 9), (18) FS.Law Inplmented 373 414 (18) FS.H istory~New 22-04.

62-345 300 A ssesam entM ethod O verview and G uidance.

1) W hen an applicant proposes m itgation for in pacts t© w etlands and surface w aters as part of an environm ental resource
pem it or wetland resource pem it application, the applicant will be responsible for subm iting the necessary supportng
Tnform ation for the application of Rules 62-345 400-600, FA C ., of this chapterand the review Ing agency w il be responsible for
verifying this inform ation and applying this assessm ent m ethod to determ ine the am ount of m iHgation necessary to offset the
proposad in pacts. W hen an applicant subm its a m iHgation bank or mgional m iHgation pem it epplication, the applicant w i1l be
responsible for subm itting the necessary supporting fom ation for the application of Rules 62-345 400-600, FA C ., of this
chapter and the review Ing agency w i1l be responsible for verifying this inform ation and applying this assesan ent m ethod ©
determ e the potential am ountofm itbgation to be provided by the bank orregionalm itgation area.
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@) To determ ne the value of fimctions provided by inpact and m itHgation sites, the m ethod incorpomates the follow Ing
considerations: current condition (see subsection 62-345 500 6), FA C .); hydrologic connection (see paragraph 62-345400 (1) @),
FA C.);unigqueness (see paragraph 62-345400(@1) ), FA C .); Jocation (see subsactions 62-345 400 (1) and 62-345500(7), FA C J);
fish and wildlife utlization (see paragraph 62-345400(@1) h), FA C.); tine lag (see subsecton 62-345600(), FA C.); and
m dtgation risk (see subsection 62-345600Q2),FA C ).

3) The assesam entm ethod is designed to be usad In any type of I pact site orm itigation site n any geographic region of the
sate. The inherent flexibility required for such a m ethod is accom plished in a m ultb-part approach that consists of the follow g
processes:

@) Conductqualitative characterization ofboth the In pactand m itgation assesam entareas Part 1) that dentifies the fimctions
provided by the area to fish and w ildlife and theirhabiatand esablishes a fram ew ork forquantitative assesam ent.

b) Conduct quantitative assesam ent Part IT) of the in pact and m itgation sites and use the num erical scores to com pare the
reduction of ecological value due to proposed In pacts and the gain n ecological valie due to proposed m ibgation and to determ ne
w hethera sufficientam ountofm itHgation is proposed.

© Adjust the galn In ewlbgical value fiom either upland or wetland preservation i accordance with subsection
62-345500Q3),FA C.

@) Form ibgation assessm entareas, assess the proposad m itigation fortim e lag and risk.

) The functional gain or loss for m idgation and in pact assessm ent areas, respectively, is determ ined by applying the
form ulas n subsection 62345 600 3), FA C ., to ascertain the num berofm itigation bank credits to be aw arded and debited and the
am ountofm itigation needed to offset the in pacts to w etlands and other surface w aters.

@) Part I of thism ethod provides a descriptive fram ew ork to characterize the assesam ent area and the functions provided by
that area. Part IT of this m ethod provides indicators of w etland and other surface w ater function, which are scored based on the
fram ew ork developed in Part I. Part Im ustbe com pleted and referenced by the user of this m ethod w hen scoring the assesam ent
area In Part IT. An in pact orm igation site m ay contain m ore than one assesam ent area, each of which shall be independently
evaluated underthism ethod.

(5) The degree of ecological change on a site m ustbe determ ned forboth the I pact and m iHgation assessm ent areas by the
m athem atical difference 1n the Part IT scores established pursuant to Rule 62-345 500, FA C ., betw een the current condition and
w ith-in pact condition assesam ent, and betw een the curent condition orw ithout preservation and the w ith m iHgation condition
assesam ents. This difference is term ed the “delm” This fom ula must be applied to all assesam ent areas w ithin both proposad
In pact sites and m igation sites (ncluding m ibgation banks and regional offsite m iHgation areas w hen applicable) .

Specific Authority 373 026 (7),373 043,373 414 9), 18) FS.Law Inplemented 373 414 (18) FS.H istory—New 2-2-04.

62-345 400 Q ualiative Characterization -PartI.

1) An Inpactorm ibgation assesam ent area m ust be described w ith sufficient detail to provide a fram e of reference for the
type of comm unity being evaluated and to identify the fimctions that w ill be evaluated. W hen an assesam ent area is an upland
proposad asm itHgation, fimctionsm ustbe related to the benefits provided by thatupland to fish and w ildlife of associated w etlands
or other surface w aters. Inform ation for each assesam ent area m ust be sufficient to identify the fimctions beneficial to fish and
w Idlife and their habitat that are characteristic of the assesan ent area, based on cunently availeble infomm ation, such as aerial
photographs, topographic m aps, geographic nform ation system data and m aps, site visits, scientific articles, joumals, other
professional reports, field verification w hen needed, and reasonable scientific Judgm ent. The nform ation provided by the applicant
foreach assesam entarea m ustaddress the follow Ing, as applicable:

@) Specialw ater classifications, such as w hether the area is n an O utstanding Florida W ater, an A quatic Preserve, a Class IT
w ater approved, restricted, conditionally approved, conditonally restricted for shellfish harvesting, or an A r=a of Critical State
Concem;

(b) Significantnearby features thatm ightaffect the values of the functions provided by the assesem entarea, such asareasw ith
regionally significant ecological resources orhabitats hational or state parks, forests, or reserves; O utstanding N ational R esource
W aters and associated w atershed ; O utstanding Florida W aters and associated w atershed ; other conservation areas), m ajor industyy,
or com m ercial afrport;

(©) A ssesam ent area size;

d) Geographic relationship and hydrologic connection betw een the assesam ent area and any contiguous w etland or other
surface w aters, oruplands, as applicable;

(e) C lassification of assesam entarea, mcluding description of past alterations that affect the classification . C lassification shall
be baged on Florida Land U se, Coverand Form C lassification System (1999) FLUCC) codes, w hich is incorporated by reference
herein. Th addition, the applicantm ay further classify the assesam entarea using the 26 Com m unities of Florida, Soils C onservation
Service Febmary 1981), which is moorpomated by reference herein; A Hydrogeom orphic C lassification for W etlands, W etland
Research Program Technical ReportW RP-DE+4,M ark M .Brinson A ugust 1993), which is incorporated by reference herein; or
other sources that, based on reasonable scientific Judgm ent, describe the natural com m unites n Florida;

(f) Unigueness w hen considering the r=elative rarity of the w etland or other surface w ater and floral and faunal com ponents,
cluding listed gpecies, on the assessm entarea In relation to the sunounding regional landscape;
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@) Functions perform ed by the assesam ent area. Functions t© be considered are: providing cover, substrate, and refiige;
breeding, nesting, denning, and nursery areas; conddors for w ildlife m ovem ent; food chain support; and natural w ater storage,
natual flow attenuation, and w aterquality in provem ent, w hich enhances fich, w ildlife, and listed species utilization;

) Anticipated w ildlife utilization and type of use (feeding, breeding, nesting, resting, or denning), and applicable listng
classifications  (threatened, endangered, or species of special concem as defined by Rules 68A 27.003, 68A 27,004, and
68A 27 .005,FA C.).The listdeveloped for the assessm ent area need not include all species w hich use the area, butm ust include
all listed species n addition to those species that are characteristic of the area and the fimctions provided by the area, considering
the size and location of the assesam entarea. G enerally, w Ildlife surveysw illnotbe required . The need fora w ildlife survey w illbe
determ ned by the likelihood thatthe site isused by listed species, considering site characteristics and the range and habiatneedsof
such species, and w hether the proposed system w ill in pact thatuse;

() W hetherany portion of the assesam entarea has been previously used asm itgation fora prior issued pem it; and

§) Any additonal inform ation that is needed t© accurately characterize the ecological values of the assesam ent area and
finctions provided.

Specific Authority 373 026 (7),373 043,373 414 9), (18) FS.Law Inplementad 373 414 (18) FS.H istory—New 2-2-04.

62-345 500 A ssesam entand Scoring -Part IT.

(1) U tdlizing the fram e of reference established in Part I, the infom ation obtaned under this partm ustbe used to determ ine the
degree to which the assesam ent area provides the functions identified in Part T and the am ount of fimction lost or gained by the
project. Each In pactassesam entarea and each m iHgation assesam entarea m ustbe assessed undertw o conditions.

@) Cunent condition or, In the case of preservation m ibgation, w ithout preservation — For assesam ent areas w here previous
In pacts that affect the current condition are tem porary 1 nature, consideration w illbe given to the lmherent fimctions of these areas
rlative to seasonal hydrmlogic changes, and expected vegetation regeneration and projcted habitat functions if the use of the area
were to rem ain unchanged. W hen evaluating in pacts to a previously pem ited m iHgation site that has not achieved its intended
fimction, the review Ing agency shall consider the fimctions the m iHgation site w as intended to offset and any delay or reduction n
offsetting those fimctions thatm ay be caused by the project. Previous construction or alteration undertaken i violation of Part IV,
Chapter373,FS., orSections 403 91-929,FS. (1984 Supp.), as am ended, or mule, order or pem it adopted or issued thersunder,
w 1l notbe considered as having din nished the condition and relative value of a w etland or surface w ater, w hen assigning a score
under this part. W hen evaluating w etlands or other surface w aters that are w ithin an area that is subjct to a recovery stategy
pursuantto Chapter40D -80,FA C ., in pacts fiom w aterw ithdraw als w illnotbe considered w hen assioning a score under this part.

b) "W ih m iHgation” or “w ith in pact’ — The “w ith m iHgation” and “w ith in pact’ assesam ents are based on the reasonably
expected outtom e, w hich m ay represent an crease, decrease, orno change in value relative to cunent conditions. For the “w ith
Inpact”’ and “w ith m itgation” assesan ents, the evaluatorw illassum e thatall othernecessary regulatory authorizations required for
the proposad project have been obtaned and that construction w ill be consistent w ith such authorizations. The “w ith m iHigation”
assesam entw illbe scored only w hen reasonable assurance has been provided that the proposed plan can be conducted.

@) Upland m iHgation assesam ent areas shall be scored using the location and community stucture indicators listed in
subsection 62-345 500 ), FA C . Scoring of these Indicators for the upland assesam entareas shallbe based on benefits provided to
the fish and w ildlife of the associated w etlands or other surface w aters, considering the cunent or anticipated ecological value of
those w etlands and other surface w aters.

@) Forupland preservation, the gain h ecological value is determ ined by the m athem atical difference betw een the score of the
upland assesam entarea w ith the proposed preservation m easure and the upland assesam entarea w ithout the proposad preservation
m easure. The resulting delta is then m ultplied by the preservation adjustm ent factor contained in subsection 62345500 3),FA C.

(b) Forupland enhancem entor restoration, the value provided shallbe determ ned by the m athem atical difference betw een the
soore of the upland assesam entarea w ith the proposed restoration orenhancem entm easure and the curnrent condition of the upland
assesam entarea.

(©) For uplands proposed t© e converted t© w etlands or other surface w aters through creation or restoration m easures, the
upland areas shall be scored as “zew” In their cunent conditon. Only the “w ith m iHgation” assesam ent hall be scored In
accordance w ith the ndicators listed in subsection 62-345 500 6),FA C.

3) @) W hen assessing preservation, the “w ith m iigation” assessm ent shall consider the potential of the assessm ent area to
perform curnent fimctions in the long tem , considering the protection m echanian proposed, and the “w ithout preservation”
assesan ent chall evaluate the assesam entarea’s fimetions considering the extentand likelihood of w hat activitdes w ould occur if it
w ere not preserved, the tem porary or pem anent effects of those activites, and the protection provided by existng easem ents,
restrictive covenants, orstate, federal, and Jocal miles, ordnances and regulations. The gain nh ecological value isdeterm ined by the
m athem atical difference betw een the Part IT scores forthe “w ith m iHgation” and “w ithoutpreservation” (the delta) m ultiplied by a
preservation adjustm ent factor. The preservation adjistm ent factor shall be scored on a scale from 0 (o preservation valie) o 1

(optim al preservation valie), on one-tenth ncrem ents. The soore shall be assigned based on the applicability and relative
significance of the follow Ing considerations:

1.The extent to w hich proposad m anagem entactivities w ithin the preserve area prom ote natural ecological conditions such as
fire pattems or the exclusion of nvasive exotic species.
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2 .The ecological and hydrological relationship betw een w etlands, other surface w aters, and uplands to be preserved.

3. The scarcity of the habitatprovided by the proposed preservation area and the degree to w hich listed speciesuse the area.

4 . The proxin ity of the area to be preserved to areas of national, state, or regional ecological significance, such as nationalor
sate parks, O utsanding Florida W aters, and other regionally significant ecological resources or habiats, such as lands acquired or
to be acquirad thmough governm ental or non-profit land acquisition program s for environm ental conservation, and w hether the
areas to be preserved nclude corridors betw een these habitats.

5.The extentand likelihood of potential adverse In pacts if the assesam ent area w ere notpreserved.

b) The preservation adjustm ent factor is m ulbplied by the m iHgation delta assigned t© the preservation proposal to yield an
adjusted m itigation dela forpreservation.

(@) The evaluation m ustbe based on cuntrently available infom ation, such as aerial photographs, topographic m aps, geographic
nform ation system data and m aps, site vigits, scientific articles, joumals, other professional reports, and reasonable scientific
Judgm ent.

(5) Indicators of w etland and other surface w ater function listed in this part are scored on a relative scale of zero to ten, based
on the level of fimction that benefits fish and w ildlife. For the pupose of providing guidance, descriptions are given for four
general categories of scores: optin al (10), m oderate (7), m ininal @), and notpresent (0) . Any w hole num ber score betw een 0-10
m ay be used that is a best fit to a sihgle or com bination of descriptions and In relation to the optin al level of fimction of that
com m unity type orhabitat.

6) Three categories of ndicators of wetland fimction (location and landscape support, w ater environm ent and com m unity
structure) listed below are to be scored to the extent that they affect the ecological value of the assessm entarea. U pland m iHgation
assesan entareas shallbe soored for location and com m unity stucture only.

@) Location and Landscape Support — The value of fimctions provided by an assessment area to fish and w ildlife are
nfluenced by the landscape position of the assesam ent area and its rlationship w ith sunounding areas. W hile the geographic
Jocation of the assesam entarea doesnotchange, the ecological relationship betw een the assesam entarea and sunounding landscape
may vary from the curnent condition to the “w ith in pact’ and “w ih m idgation” conditons.M any species thatnest, feed or find
ocover In a specific habiat orhabitat type are also dependent in varyng degrees upon otherhabitats, including upland, w etland and
other surface w aters, that are present In the regional landscape. For exam ple, m any am phibian species require am all isolated
w etlands forbreeding pools and forjuvenile life stages, butm ay spend the rem ainderof theiradult lives n uplands orotherw etland
habitats. If these habitats are unavailable orpoorly connected In the landscape orare degraded, then the value of functions provided
by the assesem entarea to the fich and w ildlife dentified in Part I is reduced . The location of the assessm entarea challbe considered
o the extent that fich and w ildlife utilizing the area have the opportunity t© access otherhabitats necessary t© fulfill their life history
requirem ents. The availability, connectivity, and quality of offsite habitats, and offsite Jand uses w hich m ight adversely i pact fish
and w ildlife utilizing these habitats, are factors to be considerad n assessing the location of the assesam entarea. The location of the
assesan ent area shall be considered relative to offsite and upstream  hydrologic contributing areas and t© downstream and other
connected w aters to the extent that the diversity and albundance of fish and w ildlife and theirhabitats is affected in these areas. The
opporunity for the assessm ent area to provide offsite w ater quantity and quality benefits to fish and w idlife and their habiats
downstream and In connected w aters is assessed based on the degree of hydmwlogic connectivity betw een these habitats and the
extent to which offsite habitats are affected by discharges fiom the assessm ent area. It is recognized that isolated w etlands lack
surface w ater connections to dow nstream w aters and as a result, do notperform certain fimctions (g ., detrital transport) t© benefit
downstream fish and w ldlife; forsuch w etlands, this consideration doesnotapply.

1.A gcoreof (10) m eans the assesem entarea is ideally Jocated and the sunounding landscape provides firll opporunity forthe
assesam ent area to perform beneficial finctions at an optim al level. The score is based on reasonable scientific judgm ent and
characterized by a predom Tnance of the follow ing, as applicable:

a.H abitats outside the assesam ent area represent the fiill range of habitats needed to fulfill the life history requirem ents of all
w 1ldlife listed n Part Tand are available n sufficientquantity to provide optim al support for these w idlife.

b . Invasive exotdc orother invasive plant species are notpresent n the proxin ity of the assesam entarea.

c. W ildlife access t© and fiom habiats outside the assessm ent area is not lin ied by disence to these habiats and is
uncbstucted by landscape barriers.

d. Functions of the assesam entarea thatbenefitdow nstream  fich and w ildlife are not lim ited by distance orbarriers that reduce
the opportunity forthe assesam entarea to provide these benefits.

e.Land uses outside the assesem entarea have no adverse in pacts on w ildlife n the assesam entarea as listed in Part I.

£. The opportunity for the assessm ent area to provide benefits to downstream or other hydrologically connected areas is not
Iim ited by hydrologic in pedin ents or flow restrictions.

g.Downstream orotherhydmwlogically connected habiats are critically or solely dependenton discharges fiom the assesam ent
area and could suffer severe adverse In pacts if the quality orquantity of these discharges w ere altered.

h.Forupland m iHgation assessm entareas, the uplands are Jocated so as to provide optim alprotection of w etland fimctions.

2.A soore of (7) means that, compared to the ideal location, the location of the assessm ent area 1im its its opportinity to
perform beneficial fimctons t© 70% of the optin al ecological value. The soore is based on reasonable scientific Judgm ent and
characterized by a predom Tnance of the follow ing, as applicable:
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a.H abitats outside the assesam ent area are available in sufficient quantity and variety to provide optim al support form ost, but
not all, of the w ildlife listed in Part I, or certain w ildlife populations m ay be lim ited due to the reduced availbility of habiats
needed to fulfill their life history requirem ents.

b. Som e of the plant comm unity com position in the proxin ity of the assesam ent area consists of nvasive exotic or other
Tvasive plant species, but coverism inin aland hasm Inim al adverse effecton the fimctions provided by the assessm entarea.

c.W idlife access to and from habitats outside the assesam entarea is partially 1im ited, eitherby disance orby the presence of
barriers that in pede w dlife m ovem ent.

d.Functions of the assesam entarea thatbenefit fish and w idlife dow nstzeam are som ew hat 1im ited by distance orbarrders that
r=duce the opportunity forthe assesam entarea to provide these benefits.

e.Land uses outside the assesem entarea have m inin al adverse in pacts on fish and w ildlife dentified in PartI.

f. The opporunity forthe assessm entarea to provide benefits to dow nstream  orotherhydrologically connected areas is Iim ied
by hydrologic in pedin ents or flow restrictions such that these benefits are provided w ith lesser frequency or lesserm agnitude than
w ould occurunderoptin al conditions.

g.Downsteam orotherhydrologically connected habitats derive significantbenefits from discharges from the assesam entarea
and could suffer substantial adverse in pacts if the quality orquantity of these dischargesw ere altered.

h. Forupland m itigation assesam ent areas, the uplands are Jocated o as to provide significant, but suboptim al, protection of
w etland functions.

3.A soore of @) means that, com pared t© the ideal location, the assesam ent area location 1 its its opportinity to perfom
beneficial imctions to 40%  of the optim alecological value. The soore isbased on reasonable scientific udgm entand characterized
by a predom inance of the follow Ing, as applicable:

a.Avaibbility of habitats cutside the assesam ent area is fair, but fails to provide support for som e species of w ildlife listed In
Part T, orprovidesm Inin al support form any of the species listed In Part I.

b.Them ajority of the plant com m unity com position In the proxim ity of the assesam entarea consists of nvasive exotic orother
Tvasive plant species that adversely affect the functions provided by the assesam entarea.

c.W idlife access to and from habitats outside the assessm entarea is substantially lin ited, eitherby distance orby the presence
of barrersw hich in pede w ildlife m ovem ent.

d. Functions of the assessm ent area that benefit fish and w ildlife downstream are lin i=d by distance or bamders which
substantially reduce the opportunity for the assesam entarea to provide these benefits.

e.Land uses outside the assessm entarea have significantadverse i pacts on fish and w idlife identified n Part T.

f. The opporunity forthe assessm entarea to provide benefits to dow nstream  orotherhydrologically connected areas is Iim ied
by hydmwlogic inpedin ents or flow restrictions, such that these benefits are rarely provided or are provided at greatly reduced
levels com pared t© optim al conditions.

g.Downstzeam or other hydmlogically connected habitats derive m inin al benefits from discharges from the assesam entarea
butcould be adversely in pacted if the quality orquantity of these discharges w ere altered.

h.Forupland m iHgation assesam entareas, the uplands are Jocated so as to provide m Inin al protection of w etland fimctions.

4 .A score of (0) m eans thatthe Jocation of the assessm entarea provides no habiat support forw idlife utilizing the assessm ent
area and no opportunity for the assesam ent area to provide benefits to fish and w ildlife outside the assesam ent area. The score is
based on reasonable scientific judgm entand characterized by a predom nance of the follow Ing, as applicable:

a.N o habitats are available outside the assesam entarea to provide any support forthe species of w ildlife listed h Part I.

b.The plantcom m unity com position In the proxin ity of the assesam entarea consists predom nantly of vasive exotic orother
Tvasive plant species such that little orno function isprovided by the assesam entarea.

c.W idlife access to and from habitats outside the assessm entarea is precluded by barrers ordistance.

d. Functions of the assessm entarea thatw ould be expected t© benefit fich and w ildlife dow nstream are notpresent.

e.Land uses outside the assesam entarea have a severe adverse in pacton w ildlife in the assessm entarea as listed In Part I.

f. There is negligible or no opporumity for the assesam ent area o provide benefits to downstream or other hydmwlogically
connected areas due o hydmlogic In pedin entsor flow restrictions thatprechide provision of these benefits.

g.D ischarges from the assesan entarea provide negligible orno benefits to downstzeam orhydrologically connected areas and
these areas w ould likely be unaffected if the quantity orquality of these discharges w ere altered.

h.Forupland m iHgation assessm entareas, the uplands are Jocated so as to provide no protection of w etland fimctions.

b) W ater Environm ent — The quantity of w ater In an assessm ent area, ncliding the tim ing, frequency, depth and duration of
Tundation or saturation, flow characteristics, and the quality of thatw ater; m ay facilitate or preclude its ability to perform certamn
functions and m ay benefit or adversely m pact its capacity t© support certan w ildlife. H ydrologic requirem ents and tolerance t©
hydmwlogic alerations and w ater quality varations vary by ecosystem type and the w ildlife utlizing the ecosystem . H ydrologic
conditions w ithin an assessm ent area, ncluding w ater quantity and quality, m ust be evaluated to determ ne the effect of these
conditions on the fimctions perform ed by area and the extent to w hich these conditions benefit or adversely affectw ildlife. W ater
quality w ithin w etlands and other surface w aters is affected by Inputs fiom sunounding and upstream areas and the ability of the
w etland orsurface w atersystem o assin late those Inputs. W aterquality w ithin the assessm entarea can be directly observed orcan
be inferred baged on available w ater quality data, on-site Indicators, adjpcent land uses and estim ated pollutant rem oval efficiencies
of contributing surface w aterm anagem ent system s.H ydrologic conditions In the assessm entarea are a resultof external hydmologic
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Tnputs and the w ater storage and discharge chamacteristics of the assesam entarea. Landscape features outside the assessm entarea,
such as Inpervious surfaces, bonow pits, levees, bemm s, swales, ditches, canals, culverts, or control stuctures, may affect
hydrologic conditions in the assesam entarea. Sunounding land usesm ay also affecthydrologic conditions in the assesam entarea if
these land uses Increase discharges to the assesam ent area, such as agricultural discharges of irigation watey, or decrease
dischawges, such asw ellfields orm ined areas.

1.A soore of (10) means that the hydrology and w ater quality fislly supports the fimctions and provides benefits to fich and
w 1ldlife at optim al capacity for the assessm ent area. The score is baged on reasonable scientific judgm ent and characterized by a
predom inance of the follow Ing, as applicable:

a.W aterlevels and flow s appear appropriate, considering seasonal variation, tidal cycle, antecedentw eatherand other clin atic
effects.

b. W ater level indicators are distnct and consistent w ith expected hydmwlogic conditions for the type of system being
evaluated.

c. Soilm oisture is appropriate for the type of system being evaluated, considering seasonal variation, tidal cycle, antecedent
w eatherand other clin atic effects. N o evidence of soil desiccation, oxidation or subsidence is cbserved.

d. Soilerosion ordeposition pattems are notatypical or indicative of altered flow 1ates orpomts of discharge.

e.Evidence of fire history does not indicate atypical fire frequency orseverity due to excessive dryness.

f. Vegetation orbenthic com m unity zonation 1 all stata are appropriate for the type of system being evaluated and does not
ndicate atypical hydrologic conditions.

g.Vegetation show sno signs of hydmlogic stress such as excessive m ortality, leaning or fallen trees, thinning canopy or signs
of nsectdam age ordisease w hich m ay be associated w ith hydmologic stess.

h.Presence orevidence of use by anin al speciesw ith specific hydrologic requiram ents is consistentw ith expected hydrologic
conditons forthe system being evaluated.

1. Plant com m unity com position is not characterized by gpecies tolerant of and associated w ith w ater quality degradation or
alterations . frequency, depth, and duration in Inundation or saturation.

J.D frectobservation of standing w ater indicates no w ater quality degradation such as discoloration, tutbidity, oroil sheen.

k. Existing water quality data dicates conditions are optin al for the type of communiy and would fully support the
ecologicalvalies of the area.

LW aterdepth, w ave energy, currents and Iightpenetration are optin al for the type of com m unity being evaluated.

2.A goore of (7) m eans that the hydrology and w ater quality suppots the fimctions and provides benefits to fish and w ldlife at
70% of the optim al capacity for the assessm entarea. The score is based on reasonable scientific judgm ent and characterized by a
predom nance of the follow ng, as applicable:

a.W ater levels and flow s are slightly higher or low er than appropriate, considering seasonal variation, tidal cycle, antecedent
w eatherand other clim atic effects.

b.W ater level ndicators are notas distnct or as consistent as expected for hydrologic conditions for the type of system beng
evaluated.

c. A though soil oxidation or subsidence is m Inin al, soils are drer than expected for the type of system being evaluated,
considering seasonal variation, tidal cycle, antecedentw eatherand other clim atic effects.

d. Soilerosion ordeposition pattems indicate m noralterations in flow rates orpoints of discharge.

e. Fire history evidence indicates that fire frequency or severity m ay be m ore than expected for the type of system being
evaluated, possibly due to dryness.

f. Vegetation orbenthic com m unity zonation In som e strata is napproprate forthe type of system being evaluated, indicating
atypicalhydrologic conditbons.

g.Vegetation has slightly greater than nom alm ortality, leaning or fallen trees, thinning canopy or signs of nsect dam age or
disease w hich m ay be associated w ith som e hydmwlogic stress.

h.Presence orevidence of use by anin al speciesw ith specific hydrologic requirem ents is less than expected or species present
have m ore generalized hydrologic raquirem ents.

i. Som e of the plant comm unity com position consists of species tlerant of and associated w ith m oderate w ater quality
degradation oralterations n frequency, depth, and duration in nundation or saturation.

J.D frect observation of sanding w ater Indicates slightw aterquality degradation such as discolomation, turbidity, oroil sheen.

k .Existing w aterquality data Indicates slightdeviation from what isnom al, but these variations in param eters, such as salinity
ornutrient loading, are notexpected t© cause m ore than m in alecological effects.

LW aterdepth, w ave energy, curnents and light penetration are generally sufficient for the type of com m unity being evaluated
butare expected t© cause som e changes In species, age classes and densities.

3.A scorof @) m eans that the hydmology and w aterquality supports the fnctions and provides benefits to fish and w ildlife at
40% of the optin al capacity for the assesam ent area. The score is based on reasonable scientific judgm ent and characterized by a
predom nance of the follow ng, as applicable:

a. W ater levels and flows are m oderately higher or low er than appropriate, considering seasonal variation, tdal cycle,
antecedentw eatherand other clim atic effects.
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b.W ater level ndicators are notdistinct and are not consistentw ith the expected hydrologic conditions forthe type of system
being evaluated.

c.Soilm oisture has deviated from what is appropriate for the type of system being evaluated, considering seasonal variation,
tidal cycle, antecedentw eatherand other clin atic effects. Strong evidence of soil desiccation, oxidation or subsidence is observed.

d. Soil erosion ordeposition pattems are saongly atypical and ndicative of alterations In flow rates orpoints of discharge.

e.Fire history evidence ndicates that fire frequency or severity m ay be m uch m ore than expected forthe type of system being
evaluated, possibly due to dryness.

f. Vegetation orbenthic com m unity zonation I m ost srata is mappropriate forthe type of system being evaluated, ndicating
atypicalhydmlogic conditons.

g.Vegetation has stong evidence of greater than nom alm orality, leaning or fallen trees, thinning canopy or signs of insect
dam age ordisease associated w ith hydmwologic stess.

h. Presence orevidence of use by anin al species w ith specific hydrologic requirem ents is greatly reduced from expected or
those species presenthave m ore generalized hydmwlogic raquirem ents.

i. M uch of the plant comm uniy com positon consists of species tolerant of and associated w ith m oderate w ater quality
degradation oralterations in frequency, depth, and duration in hundation or saturation.

J. D Irect observation of sending w ater ndicates m oderate w ater quality degradation such as discoloration, turbidity, or oil
sheen.

k. Existing w ater quality data Indicates m oderate deviation from nom al forparam eters such as salinity ornutrient loading, so
that ecological effects w ould be expected.

LW aterdepth, w ave energy, currents and light penetration are notw ell suited for the type of com m unity being evaluated and
are expected to cause significant changes In species, age classes and densities.

4 .A score of (0) m eans thatthe hydrology and w aterquality does not support the fimctions and provides no benefits to fish and
w 1ldlife. The score isbased on reasonable scientific judgm entand characterized by a predom inance of the follow ing, as applicable:

a.W aterlevels and flow s exhibitan exttzem e degree of deviation firom w hat is appropriate, considering seasonal variation, tidal
cycle, antecedentw eatherand other clim atic effects.

b.W ater kevel ndicators are not present orare greatly noonsistentw ith expected hydrologic conditions forthe type of system
being evaluated.

c. Soilm oistre has deviated from w hat is appropriate for the type of system being evaluated, considering seasonal variation,
tidal cycle, antecedentw eatherand other clin atic effects. Strong evidence of substantial ol desiccation, oxidation orsubsidence is
cbserved.

d. Soil erosion ordeposition pattems are greatly atypical or ndicative of greatly altered flow mtes orpoints of dischawge.

e.Fire history indicates greatdeviation from typical fire frequency or severity, due to extrem e dryness.

f. Vegetation or benthic com m unity zonation in all stata is happropriate for the type of system being evaluated, ndicating
atypicalhydrologic conditions.

g.Vegetation has stong evidence of m uch greater than nom alm ortality, leaning or fallen trees, thinning canopy or signs of
nsectdam age ordisease w hich m ay be associated w ith hydmologic stress.

h. Presence or evidence of use by anin al species w ith specific hydrologic rquirem ents is lacking and those species present
have generalized hydrologic requirem ents.

i. The plant com m unity com position consists predom nantly of species tolerant of and associated w ith highly degraded w ater
oralterations n frequency, depth, and duration In nundation or saturation.

J.D frect cbservation of sanding w ater Indicates significantw ater quality degradation such as obvious discoloration, turbidity,
oroilsheen.

k. Existing w ater quality data Indicates large deviation from nom al forparam eters such as salinity ornutrient loading, so that
adverse ecological effects w ould be expected.

LW aterdepth, w ave enegy, curents and light penetration are nappropriate for the type of comm unity (species, age classes
and densities) being evaluated.

© Community Stucture — Each inpact and m ibgation assessment area is evaluated with regard to is characteristic
comm uniy stucture. In general, a w etland or other surface w ater is characterized either by plant cover or by open waterw ih a
subm erged benthic comm uniy. W etlands and surface w aters characterized by plant coverw illbe scored according to subparagraph
62345500 6) (©)1., FA C ., while benthic comm unities w il be assessed In accordance w ith subparagraph 62-345 500 (6) (©)2.,
FA C.If the assesan ent area is a m osaic of relatively equal parts of subm erged plant cover and a subm erged benthic com m unity,
then both of these Indicators w illbe scored and those scores averaged t© obta a single com m unity stucture score.

1. Vegetation and stuctural habitat — The presence, abundance, health, condition, appropriateness, and distrbution of plant
com m unites n surface w aters, w etlands, and uplands can be used as indicators to determ ne the degree to which the fimctions of
the com m unity type identified are provided . Vegetation is the base of the food w eb 1n any com m unity and providesm any additional
structural habitatbenefits to fish and w ildlife. T forested system s, forexam ple, the vertical stucture of trees, tree cavities, sanding
dead snag, and fallen logs provide forage, nesting, and cover habiat for w ildlife. Topographic features, such as flats, desper
depressions, hum m ocks, or tidal creeks also provide In portant stucture for fish and w ildlife habitat. O verall condition of a plant
com m unity can offen be evaluated by observing ndicators such as dead ordying vegetation, regeneration and recriim ent, size and

155



age distribution of trees and shmibs, fimit production, chlorotic or spindly plant grow th, stucture of the vegetation strata, and the
presence, coverage and distrbution of appropriate plant species. Hum an activites such as m ow Ing, grazing, offroad vehicle
activity, boat traffic, and fire suppression constitute m ore direct and easily observable in pacts affecting the condition of plant
comm unites. A lthough shortterm environm ental factors such as excessive ranfall, drought, and fire can have tem pomary in pacts,
hum an activitdes such as flooding, drahage via groundw ater w ithdraw al and conveyance canals, or construction of perm anent
structures such as seaw alls In an aquatic system can pemm anently dam age these system s. The plant com m unity should be evaluated
to consider w hether natural successional pattems for the com m unity type are perm anently altered. Ihappropriate plants, ncliding
Tvasive exotic species, other Invasive species, orother species atypical of the com m unity type being evaluated, do not support the
fimctons attributable to that community type and can outcompete and replace native species. Native upland and wetland
vegetation, such as wax m yrtle, pines and w illow , which are not typically considered as invasive, can occur in num bers and
coverage not appropriate for the comm unity type and can serve as indicators of disturbance. The rlative degree of coverage by
Tappropriate species, nappropriate vegetation strata, condition of vegetation, and both biotic and abiotic stucture all provide an
Indication of the degree to w hich the finctions anticipated forthe com m unity type identified are being provided.

a.A soore of (10) m eans that the vegetation com m unity and physical stmicture provide conditions which supportan optin al
level of fimction t© benefit fish and w ildlife utdlizing the assesam ent area as listed in Part I. The soore is based on reasonable
scientific Judgm entand characterized by a pradom hance of the follow Ing, as applicable:

I.A lornearly all of the plant cover is by appropriate and desirable plant species In the canopy, shib, orground statum .

II. vasive exotic orother invasive plant species are notpresent.

IIT. There is srong evidence of nom al regeneration and natural recruitm ent.

V. Age and size distribution is typical of the system , w ith no indication of deviation from nom al successional orm ortality
patem.

V. The density and quality of coarse woody debris, snag, den, and cavity provide optin al stuctural habitat for that type of
system .

V I. Plants are n good condition, w ith very little t© no evidence of chlorotic or spindly grow th or Insectdam age.

V II. Land m anagem ent practices are optim al for Iong term viability of the plant com m unity.

V III. Topogmephic features, such as refiigia ponds, creek channels, flats or humm odks, are present and nom al for the area
being assessed.

X . I subm erged aquatic plant com m unites are present, there is no evidence of silation or algal grow th that w ould in pede
nom al aquatic plantgrow th.

X . Ifan upland m iHgation assessm entarea, the plant com m unity and physical stucture provide an optim al level of habiatand
Tife history support for fish and w ildlife n the associated w etlands orother surface w aters.

b.A soore of (7) m eans that the level of finction provided by plant com m unity end physical stucture is Iim ited to 70% of the
optin al level. The soore is based on reasonable scientific judgm ent and characterized by a predom nance of the follow Ing, as
applicable:

I.M ajority of plant cover isby appropriate and desirable plant species 1n the canopy, shmib, orground stratum .

II. lvasive exotic orother invasive plant species are present, but coverism nin al.

IT. There is evidence of nearnom al regeneration ornatural recrmiim ent.

IV .Age and size distribution approxin ates conditions typical of that type of system , w ith no ndication of pemm enentdeviation
from nom al successional or m orality pattem, although there m ay have been tem porary deviations or in pacts to age and size
distrbution.

V . C oarse w oody debris, snags, dens, and cavities have either slightly low erthan or slightly greater than nomm alquantity due to
deviation from expected age stucture or land m eanagem ent.

V I. Plant condition is genermally good condition, w ith little evidence of chlorotic or spindly grow th or insectdam age.

V II. Land m anagem ent practices are generally appropriate, but there m ay be som e fire suppression orw ater control features
thathave caused a shift n the plantcom m unity.

V ITI. Topographic features, such as refugia ponds, creek channels, flats orhum m ocks, are slightly less than optim al forthe area
belng assess=d.

X . In subm erged aquatic plant com m unities, there is a m nor degree of siltation or algal grow th that w ould In pede nom al
aquatic plantgrow th.

X . I an uplnd m itgation assesam ent area, the plant com m unity and physical stuicture provide high, but less than optim al,
levelofhabiatand life history support for fish and w ildlife in the associated w etlands orother surface w aters.

c.A gcore of @) m eans that the level of fimction provided by the plant com m unity and physical soucture is 1im ied t© 40% of
the optim al level. The soore isbasad on reasonable scientific judgm ent and characterized by a pradom Tnance of the follow Ing, as
applicable:

I.M ajority of plant cover isby mappropriate orundesirable plant species in the canopy, shnib, orgmound statum .

II.M ajprty of the plant coverand presence is com prised of nvasive exotic or other mvasive plant species.

IT. There ism nin alevidence of regeneration ornatural recmiim ent.

IV .A ge and size distdbution is atypical of the system and ndicative of perm anentdeviation from nom al successional pattem,
w ith greater than expected am ountof dead or dying vegetation.
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V . Coarse w oody debris, snags, dens, and cavites are eithernotpresent orgreater than nom albecause the native vegetation is
dead ordying.

V 1.G enerally poorplant condition, such as chlorotic or spindly grow th or lnsectdam age.

V II. Land m anagem ent practices have resulied In partial rem oval or alteration of natural stuctures or mtroduction of som e
artificial features, such as funow s orditches.

V ITI. Reduction In extent of topographic features, such as refugia ponds, creek channels, flats or humm ocks, from what is
nom al for the area being assessed.

X . In subm erged aquatic plant com m unities, there is a m oderate degree of siltation oralgalgrow th.

X . Ifan uplnd m iHgation assesam entarea, the plant com m unity and physical stuicture provide m oderate level of habiatand
life history support for fich and w ildlife in the associated w etlands orother surface w aters.

d.A soore of (0) means that the vegetation comm unites and structural habitat do not provide fimctions t© benefit fish and
w 1ldlife. The score isbased on reasonable scientific judgm entand characterized by a predom inance of the follow ing, as applicable:

I.N o appropriate or desirable plant species in the canopy, shmib, orground statum .

IT.H igh presence and coverby Ivasive exotic orother nvasive plant species.

IIT. There isno evidence of regeneration ornatural recruim ent.

IV .H igh percentage of dead ordying vegetation, w ith no typical age and size distrbution.

V . Coarse w oody debris, snags, dens, and cavites are either not present or exist only because the native vegetation is dead or
dyng.

V 1.0 verallvery poorplant condition, such as highly chlorotic or spindly grow th orextensive Insectdam age.

V II. Land m anagem entpractices have resulted 1n rem oval oraleration of natural stmcture or mtroduction of artificial features,
such as fiinow s orditches.

V III. Lack of topographic features such as refugia ponds, creek channels, flats orhum m ocks, thatare nom al for the area being
assessed.

X . I subm elged aquatic plant com m unities, there is a high degree of siltation oralgalgrow th.

X . If an upland m iHgation assesam ent area, the plant com m unity and physical stucture provide little or no habiat and life
history support for fish and w ildlife in the associated w etland orother surface w aters.

2. Benthic Communitdes — This indicator is ntended to be used I marne or freshw ater aquatic system s that are not
characterized by a plant comm unity, and is not mtended to e used In w etlands that are characterized by a plant comm unity. The
benthic comm unites w ithin nearshore, inshore, marine and fieshw ater aquatic system s are analogous to the vascular plant
com m unites of tenestrial w etland system s In that they provide food and habitat for other biotic com ponents of the system and
fimction 1 the m antenance of w ater quality. For exam ple, oyster bars and beds 1n nearshore habitats and estuaries filter large
am ounts of particulate m atter and provide food and habitat for a varety of species, such as boring sponges, m ollusks, and
polycheate wom s. Liive hardbottom com m unity com position varies w ith w ater depths and substratum |, but this com m unity type
contributes t© the food web, as well as providing three-din ensional stucture through the action of reefbuilding organian s and
1ockboring organiam s and w ater quality benefits from filter-feeding organism s. The distrbution and quality of coral reefs reflecta
balance of water tem perature, salinity, nutrients, water quality, and presence of neatby productive m angrove and seagrass
com m unites. C oral reefs contribute t© prim ary productivity of the m arine environm entas w ell as creating structure and habitat for
a laxge num berof organiam s. Even benthic nfauna of softbottom  system s sabilize the substrate, provide a food source, and serve
as usefill indicators of water quality. A 11 of these comm unites are susceptible t© hum an disturbance through direct physical
dam age, such as dredging, filling, or boating impacts, and indirect dam age through changes In water quality, cunents, and
sedin entation.

a.A soore of (10) m eans that the benthic com m unities are ndicative of conditions that provide optim al support forall of the
fimctions typical of the assessm entarea and provide optim albenefit to fich and w dlife. The score isbased on reagonable scientific
Judgm entand characterized by a predom inance of the follow Ing, as applicable:

I. The appropriate species num berand diversity of benthic organism s are optin al forthe type of system .

II.N on-native or nappropriate species are notpresentand the site isnotnearan area w ith such species.

IIT. N atural regeneration, recruim ent, and age distribution are optim al.

IV . A ppropriate gpecies are In good condition, w ith typicalbiom ass.

V . Structural featuires are typical of the system w ith no evidence of pastphysical dam age.

V 1. Topographic features, such as rwlief, sability, and nterstitial spaces for hardbottom and reef com m unities or snags and
ooarse w oody debris In riverine system s, are typical of that type of habitatand optim al forthe benthic com m unity being evaluated.

V II. Spaw ning ornestng habiats, such as rocky or sandy bottom s, are optin al forthe com m unity type.

b.A soore of (7) m eans that, relative to ideal habitat, the benthic com m unities of the assesam entarea provide fimctions at 70%
of the optam al level. The score isbased on reasonable scientific judgm entand characterized by a predom nance of the follow Ing, as
applicable:

I.M ajority of the comm unity is com posed of appropriate species; the num ber and diversity of benthic organism s slightly less
than typical.

II. A ny non-native or nappropriate species present representam hority of the com m unity orthe site is in m ediately ad-poentto
an area w ith such species.
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IIT. N atural regeneration or recuiitm ent is slightly less than expected.

IV . A ppropriate species are n generally good condition, w ith little reduction in biom ass from w hat is optim al.

V. Structural features are close to that typical of the system |, or little evidence of pastphysical dam age.

V 1. Topographic features, such as relief, sability, and nterstdtial spaces for hardbottom and reef com m unites or snags and
coarse w oody debris In riverne system s, Indicate slight deviation from w hat is expected and is less than optim al for the benthic
com m uniy being evaluated.

V II. Spaw ning ornesting habitats, such as rocky or sandy bottom s, are less than expected.

c.A soore of @) m eans that, relative to dealhabitat, the benthic com m unities of the assesam entarea provide functions to 40%
of the optan al level. The soore isbased on reasonable scientific udgm entand characterized by a predom ance of the follow Ing, as
applicable:

1. A ppropriate species num beror diversity of benthic organism s is greatly decreased fiom typical.

II.M ajority of species present is non-native or nappropriate species or the site is Inm ediately adjpcent t© an area heavily
Infested by such species.

IIT.N atural regeneration orrecruim ent ism Inin al.

IV . Substantial num berof appropriate species are dying or In poor condition, resulting in m uch low er than nom albiom ass.

V . Stuctural features are atypical of the system |, or there is evidence of greator long term physicaldam age.

V I. Topogmphic features, such as relief, sability, and ntersttial spaces for hardbottom and reef com m unities or snags and
coarse woody debris In riverine system s, are greatly reduced fiom what is expected and is not appropriate for the benthic
com m unity being evaluated.

V II.Few spawning ornesting habitats, such as rodky or sandy bottom s, are available.

d.A soore of (0) m eans that the benthic com m unities do notsupport the fimctions identified and do notprovide benefits to fish
and w ildlife. The score is based on reasonable scientific judgm ent and characterized by a predom inance of the follow Ing, as
applicable:

I. Lack of appropriate species and diversity of those species; any appropriate species presentare In poor condition .

II.N on-native or nappropriate species are dom nant.

IIT. There isno dication of natural regeneration orrecruim ent.

V. Structural integrity isvery low ornon-existent, orthere is evidence of serious physical dam age.

V . Topographic features, such as wlief, sability, and nterstitial spaces for hardbottom and reef com m unites or snags and
coarse w oody debris In riverine system s, are lacking.

V I.N o spaw nIng ornesting habitats, such as rodky orsandy bottom s, are present.

(7) The Part IT score foran in pact, w etland, or surface w aterm itigation assessm entarea shallbe determ ined by summ Ing the
soores foreach of the Indicators and dividing thatvalue by 30 to yield a num berbetw een 0 and 1. Forupland m itigation assessn ent
areas, the Part IT score shallbe determ ined by sum m ing the scores forthe location and com m unity stucture mdicators and dividing
thatvalue by 20 t© yield anum berbetween 0 and 1.

Specific Authority 373 026 (7),373.043,373 414 9), (18) FS.Law Inplmented 373 414 (18) FS.H istory~New 22-04.

62-345 600 TIn eLag, R igk,and M itgation D eterm nation .

1) Tin e lag shallbe ncorporated Mo the gain h ecological valie of the proposed m itbgation as follow s:

@) The tim e lag associated w ith m idgation m eans the period of tim e betw een w hen the finctions are Jostatan i pact site and
w hen those fimctions are replaced by the m ibgation . Th general, the tim e lag varies by the type and tim Ing of m itigation 1 r=lation
to the Inpacts. W etland creation generally has a greater tim e lag to establish certain w etland fimctions than m ost enhancem ent
activides. Forested system s typically require more tim e to establish characteristic stucture and fimction than m ost hertbaceous
system s. Factors to considerw hen assigning tim e lag Include biological, physical, and chem ical processes associated w ith nutrient
cycling, hydric soil developm ent, and com m unity developm entand succession . There isno tin e lag if the m ibgation fully offsets
the anticipated in pacts priorto orat the tim e of in pact.

) The tim e lag factor under this section shall be scored as 1 when evaluating m itgation for proposed phosphate and heavy
m nemlm ning actvites n accordance w ith this mile t© determ ne com pliance w ith Section 373 414 6) b),FS.

(©) Forthe purposes of this mile, the tim e lag, I years, is related to a factor (T-factor) as established in Table 1 below , to reflect
the additionalm itigation needed t© account forthe deferred replacem entofw etland or surface w ater functions.

@) The “Year’ colmn i Table 1 represents the num berof years betw een the tim e the w etland in pacts are anticipated to occur
and the tim e w hen the m itigation is anticipated to fully offset the in pacts, based on reasonable scientific judgm entof the proposad
m iHgation activites and the site specific conditions.
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TABLE 1.

Year T-factor
<or=1 1

2 103
3 1.07
4 1210
5 114
6-10 125
11-15 146
1620 168
21-25 192
26-30 218
3135 245
3640 2.73
4145 3.03
4650 334
5155 365
>55 391

@) M idgation risk shallbe evaluated t© acoount for the degree of uncertainty that the proposed conditions w ill be achieved,
resulting In a reduction I the ecological value of the m itigation assessm ent area. Tn general, m ifgation projects w hich require
Jongerperiods of tim e to replace lost functions orto recover from potential perturbationsw illbe considered to have higher risk that
those which require shorterperiods of tim e. The assesam entarea shallbe scored on a scale from 1 (forno orde m ininus risk) t© 3
high risk), on quarterpoint (025) ncrements. A score of one would most often be applied to m iHgation conducted In an
ecologically viable landscape and deem ed successful or clearly trending tow axds success prior to in pacts, w hereas a score of thiee
would ndicate an extrem ely Iow lkelihood of success based on the ecological factors below . A single risk soore shallbe assigned,
considering the applicability and relative significance of the factors below , based upon consideration of the likelihood and the

potential severity of reduction In ecological value due to these factors.

@) The vulherability of the m iHgation to and the extent of the effect of different hydrologic conditions than those proposed,
oconsidering the degree of dependence on m echanical or artificialm eans to achieve proposed hydrologic conditions, such aspum ps
or adjustable w elrs, effects of w ater w ithdraw als, diversion or drahage features, reliability of the hydrologic data, m odeling, and
design, unstable conditions due to waves, w ind, or currents, and the hydrologic com plexity of the proposed comm unity. System s
w ith relatively sin ple and predictable hydrology, such as tidalw etlands, w ould entail less risk than com plex hydmwlogical system s
such as seepage slopes orperched w etlands;

b) The vulherability of the m ibgation t the es@blidm ent and long-term visbility of plant com m unitdes other than that
proposad, and the potential reduction in ecological value w hich m ight result, considering the com patibility of the site soils and
hydmwlogic conditions w ith the proposad plant com m unity, planting plans, and track record for com m unity orplant establidhm ent
m ethod;

(©) The vulnerability of the m itigation to colonization by Invasive exotic or other Invasive species, considering the location of
recruitm ent sources, the suitability of the site fores@blishm entof these species, the degree to w hich the fimctions provided by plant
com m uniy would be affected;

@d) The vulherability of the m iHgation to degraded w ater quality, considering factors such as current and future ad-poent land
use, and constiction, operation, and m aintenance of surface w ater treatm ent system s, t© the extent thatecological valie is affected
by these changes;

€) The vulherbility of the m iigation to secondary inpacts due o is location, considering potential land use changes in
sunounding area, existng protection provided to sunounding areas by easem ents, restrictive covenants, or federal, state, or local
regulations, and the extent to w hich these factors Influence the long term vigbility of fimctions provided by the m itgation site; and

(£ The vulnerability of the m itigation to direct in pacts, considering its location and existing and proposed protection provided
to the m itgation site by easem ents, restrictive covenants, or federal, state, or Jocal rgulations, and the extent to which these
m easures nfluence the long tem viability of the m itHgation site.

3) The rlative gan of functions provided by a m ifgation assessm ent area m ustbe adjusted for tim e lag and risk using the
ollow ing formula: Relatve functional gain RFG) = M iHgation Delm (or adjusted m itgation delta for preservation)/(risk x
tfactor) . The Joss of fimctions provided by in pact assessm ent areas is determ ned using the follow Ing fom ula: Functional loss

(FL) = InpactD elta x Tn pactA cres.
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@) To determ e the num ber of potential m itigation bank credits a bank or regional offsite m iHgation area can provide,
multiply the relative fimctionalgain RFG) tim es the acres of the m igation bank or regional offsite m iHgation assesam ent area
soored.. The totalam ountof credits is the sum m ation of the potential RFG foreach assesam entarea.

(o) To determ ne the num berofm itigation bank credits oram ountof regional offsite m itgation needed to offset in pacts, w hen
the bank orregional offsite m itigation area is assessed In accordance w ith this mile, caleulate the fimctional loss FL ) of each in pact
assesam entarea. The toalnum berof credits required is the sum m ation of the calculated fimetional loss foreach im pactassesam ent
area. N eithertin e lag norrisk is applied to determ ning the num berofm itigation bank credits oram ocuntofm ibgation necessary to
offset In pacts w hen the bank orregional offsite m itigation area has been assessed under thismile.

(©) To determ ine the acres of m itigation needed to offset In pacts w hen notusing a bank ora regional offsite m tigation area as
m ibgation, divide fimctional loss FL ) by relative fimctionalgain RFG ). If there ism ore than one in pactassesam entarea orm ore
than one m iigation assessm ent area, the total fimctional loss and total relative functional gain is determ ined by sum m ation of the
fimctional Joss and relative imctional gain foreach assessm entarea.

Specific Authority 373 026 (7),373 043,373 414 (9),373 414 (18) FS.Law Inplemented 373 414 (18) FS.H istory-New 22-04.

62-345 900 Form s.
The form s used for the Uniform M ibgation A ssesam entM ethod are adopted and incorporated by reference in this section. The
form s are listed by mile num ber, w hich is also the form num bey, and w ith the subject title and effective date. C opies of these form s
m ay be obtained by w riting to the D epartm ent of Environm ental Protection, D ivision of W ater R esource M anagem ent, Bureau of
Beachesand W etland Resources,M S 2500, 2600 B lairStone R oad, Tallahassee, Florida 323992400, orany localdistrictorbranch
office of the D epartm ent.

(1) Part I - Qualiative D escription, 22-04 .

) Part IT - Q uantification of A ssessm entA rea (In pactorm itigation), 2-2-04.

3) M iHgation D eterm nation Form ulas, 2-2-04.

Specific Authority 373 026 (7),373 043,373 414 (9),373 414 (18) FS.Law Inplemented 373 414 (18) FS.H istory-New 22-04.
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ATTACHMENT 2:

MAPS OF ASSESSMENT AREAS
FOR HERBERT HOOVER DIKE
REACHES 2 AND 3
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ATTACHMENT 3:

PART I,
QUALITATIVE ASSESSMENT
OF IMPACT AREA



PART | — Qualitative Description
(See Section 62-345.400, F.A.C.)

Site/Project Name

Herbert Hoover Dike

Application Number

Assessment Area Name or Number

Reaches 2 and 3

FLUCCs code Further classification (optional)

Impact or Mitigation Site? Assessment Area Size

Impact 26 miles

Basin/Watershed Name/Number Affected Waterbody (Class)

Lake Okeechobee Il (drinking water)

Special Classification (i.e.OFW, AP, other local/state/federal designation of importance)

Federal navigation

Geographic relationship to and hydrologic connection with wetlands, other surface water, uplands

Seepage (connection) between assessment area and Lake Okeechobee

Assessment area description

Reaches 2 and 3, toe ditch and wetlands within 150 feet of toe of dike

Significant nearby features

Lake Okeechobee scenic trail, highway, agricultural areas

Uniqueness (considering the relative rarity in relation to the regional
landscape.)

N/A

Functions

Stormwater treatment from agricultural water supply, minimal habitat

Mitigation for previous permit/other historic use

N/A

Anticipated Wildlife Utilization Based on Literature Review (List of species
that are representative of the assessment area and reasonably expected to
be found)

Otter, alligator, turtles, wading birds, frogs, dicky birds, fish, aquatic
invertebrates

Anticipated Utilization by Listed Species (List species, their legal
classification (E, T, SSC), type of use, and intensity of use of the
assessment area)

Caracara, burrowing owls, indigo snake, eagle, woodstork

Observed Evidence of Wildlife Utilization (List species directly observed, or other signs such as tracks, droppings, casings, nests, etc.):

Above list observed in Reach 1

Additional relevant factors:

Assessment conducted by:
USACE, USEPA, USFWS, GEC

Assessment date(s):
11/7/06-11/8/06

Form 62-345.900(1), F.A.C. [ effective date 02-04-2004 ]




ATTACHMENT 4:

PART I,
QUANTITATIVE ASSEMENT
OF IMPACT AREA



PART Il — Quantification of Assessment Area (impact or mitigation)

(See Sections 62-345.500 and .600, F.A.C.)

Site/Project Name

Herbert Hoover Dike

Assessment Area Name or Number

Reach 2, West

Application Number

Impact or Mitigation

Impact

Assessment date:
7-Nov-06

Assessment conducted by:
USACE, USEPA, USFWS, Interagency
Team

Scoring Guidance

Optimal (10) Moderate(7) Minimal (4) Not Present (0)

The scoring of each
indicator is based on what
would be suitable for the
type of wetland or surface
water assessed

Condition is less than
optimal, but sufficient to
maintain most
wetland/surface
waterfunctions

Condition is insufficient to
provide wetland/surface
water functions

Minimal level of support of
wetland/surface water
functions

Condition is optimal and fully
supports wetland/surface
water functions

.500(6)(a) Location and
Landscape Support

/o pres or
current with
5 0

Assumption for "with" score = All 150" would be impacted and function altered.

.500(6)(b)Water Environment
(n/a for uplands)

Presence of dark colored water. Growth of malaleuca, hydric soils, dark organic layer, understory strong (leather
fern, sawgrass). Downed trees due to hurricane or spraying, most probably not disease.

/o pres or
current with
6 0

.500(6)(c)Community structure

1. Vegetation and/or
2. Benthic Community

Plants: common reed (Phragmites australis ), primrose willow (Ludwigia peruviana), melaleuca* (Melaleuca
quinquinervia), Brazilian pepper (Schinus terebinthifolius ), cattails* (Typha sp.), leatherfern (Acrostichum
danaeifolium), unknown palm tree, white vine (Sarcostemma clausum), elderberry (Sambucus nigra subsp.
canadensis ), shield fern (Thelypteris sp.), duck potato (Sagittaria sp.), sawgrass (Cladium jamaicense), royal
palm (Roystonea elata ), strangler fig (Ficus aurea), ragweed (Ambrosia artemisiifolia)
Toe of Dike Zone Dominants: Ludwigia, cattail, palm
Beyond Zone - Rest of 150 foot Dominants: Melaleuca, groundcover - leather fern
Animals: Cattle egrets (Bubulcus ibis ), red-shouldered hawk (Buteo lineatus ), double-crested cormorant
(Phalacrocorax auritus ), great blue heron (Ardea herodias ), anhinga (Anhinga anhinga), great egret (Ardea alba),
boat-tailed grackle (Quiscalus major), hog (tracks), tricolored heron (Egretta tricolor ), sunfish, deer tracks (scat),
mosquitoes, butterflies

/o pres or
current with
2 0

*Dominant species Note: Sprayed recently so no native groundcover coming up yet

Score = sum of above scores/30 (if
uplands, divide by 20)

If preservation as mitigation, For impact assessment areas

Preservation adjustment factor =
FL = delta x acres =

Adjusted mitigation delta =

current
br w/0 pres with
0.43 0

It mitigation

For mitigation assessment areas

Delta = [with-current]

Time lag (t-factor) =

-0.43

Risk factor = RFG = delta/(t-factor x risk) =

Form 62-345.900(2), F.A.C. [effective date 02-04-2004]




PART Il - Quantification of Assessment Area (impact or mitigation)

(See Sections 62-345.500 and .600, F.A.C.)

Site/Project Name

Herbert Hoover Dike

Assessment Area Name or Number
Reach 2, East 1

Application Number

Impact or Mitigation
Impact

Assessment conducted by: Assessment date:

Interagency Team (USFWS, USEPA,
USACE)

7-Nov-06

Scoring Guidance

Optimal (10) Moderate(7) Minimal (4) Not Present (0)

The scoring of each
indicator is based on what
would be suitable for the
type of wetland or surface
water assessed

Condition is optimal and fully

Condition is less than
optimal, but sufficient to
maintain most
wetland/surface
waterfunctions

Condition is insufficient to
provide wetland/surface
water functions

Minimal level of support of
wetland/surface water

supports wetland/surface
functions

water functions

.500(6)(a) Location and
Landscape Support

v/o pres or
current with
4 0

Assumption for "with" score = All 150" would be impacted and function altered.
Better barrier to west, abuts highway at east
So took average

.500(6)(b)Water Environment
(n/a for uplands)

/o pres or
current with
5 0

Run-off from road
Soil has lost some of organics

.500(6)(c)Community structure

1. Vegetation and/or
2. Benthic Community

/o pres or
current with
4 0

Plants: Brazilian pepper (Schinus terebinthifolius)*, water lettuce (Pistia stratiotes)*, Australian pine (Casuarina
equisetifolia)*, red ludwigia (Ludwigia repens), primrose willow (Ludwigia peruviana), common reed (Phragmites
australis), duck potato (Sagittaria sp.)*, bahia grass (Paspalum notatum), alligator weed (Alternanthera
philoxeroides), pennywort (Hydrocotyle sp.), Cyperus sp., leatherfern (Acrostichum danaeifolium)*, marshmallow
(Kosteletzkya virginica), dayflower (Commelina sp.), pond apple (Annona glabra), southern willow (Salix
caroliniana) *, melaleuca (Melaleuca quinquenervia)*, torpedo grass (Panicum repens), duckweed (Lemna sp.),
royal palm (Roystoneaelata) , smartweed (Polygonum sp.), bulrush (Scirpus sp.) Animals: tadpoles, dragonflies,
mosquito fish (Gambusia), great blue heron (Ardea herodias), double-crested cormorant (Phalacrocorax auritus),
cattle egret (Bubulcus ibis), great egret (Ardea alba), turkey vultures (Cathartes aura), monarch butterfly (Danaus
plexippus). Toe Ditch dominants: aquatic vegetation; Beyond Dominants: Australian pine, leatherfern.

Good strata niches.
* Dominant Species

Score = sum of above scores/30 (if
uplands, divide by 20)

current
br w/0 pre with
0.43 0

If preservation as mitigation, For impact assessment areas

Preservation adjustment factor =
FL = delta x acres =

Adjusted mitigation delta =

I mitigation e
For mitigation assessment areas

Delta = [with-current]

Time lag (t-factor) =

-0.43

RFG = delta/(t-factor x risk) =

Risk factor =

Form 62-345.900(2), F.A.C. [effective date 02-04-2004]




PART Il - Quantification of Assessment Area (impact or mitigation)

(See Sections 62-345.500 and .600, F.A.C.)

Site/Project Name

Herbert Hoover Dike

Assessment Area Name or Number
Reach 2, East 2

Application Number

Impact or Mitigation

Impact

Assessment date:
7-Nov-06

Assessment conducted by:
Interagency Team (USFWS, USEPA,
USACE)

Scoring Guidance

Optimal (10) Moderate(7) Minimal (4) Not Present (0)

The scoring of each
indicator is based on what
would be suitable for the
type of wetland or surface
water assessed

Condition is less than
optimal, but sufficient to
maintain most
wetland/surface
waterfunctions

Condition is insufficient to
provide wetland/surface
water functions

Minimal level of support of
wetland/surface water
functions

Condition is optimal and fully
supports wetland/surface
water functions

.500(6)(a) Location and
Landscape Support

v/o pres or
current with
2 0

Assumption for "with" score = All 150" would be impacted and function altered.
Highway is within 150 feet of toe.

.500(6)(b)Water Environment
(n/a for uplands)

Runoff from road
Very little buffer to filter runoff
Aquatic and submerged vegetation present

/o pres or
current with
4 0

.500(6)(c)Community structure

1. Vegetation and/or
2. Benthic Community

Plants: Cattails (Typha sp.)*, duck potato (Sagittaria sp.), common reed (Phragmites australis), red ludwigia
(Ludwigia repens)*, primrose willow (Ludwigia peruviana)*, pennywort (Hydrocotyle sp.), climbing hempvine
(Mikania scandens), pond-cypress (Taxodium ascendens), leatherfern (Acrostichum danaeifolium), Brazilian pepper

(Schinus terebinthifolius), spatterdock (Nuphar sp.), malaleuca (Melaleuca quinquenervia), algae, bladderwort

(Utricularia sp.), camphorweed (Pluchea sp.), torpedo grass (Panicum repens), smartweed (Polygonum sp.),
bacopa (Bacopa sp.), naiad (Najas marina), Animals: mosquito fish (Gambusia), anhinga (Anhinga anhinga),

apple snail eggs (native variety, Pomacea paludosa)
Exotics not as prevalent, do have invasive dominant (cattail)
*Dominant sp

/o pres or
current with
5 9

Score = sum of above scores/30
uplands, divide by 20)

(if

If preservation as mitigation, For impact assessment areas

Preservation adjustment factor =
FL = delta x acres =

current
br w/0 pre with
0.37 0

Adjusted mitigation delta =

It mitigation e
For mitigation assessment areas

Delta = [with-current]

Time lag (t-factor) =

-0.37

Risk factor = RFG = delta/(t-factor x risk) =

Form 62-345.900(2), F.A.C. [effective date 02-04-2004]



PART Il - Quantification of Assessment Area (impact or mitigation)

(See Sections 62-345.500 and .600, F.A.C.)

Site/Project Name

Herbert Hoover Dike

Assessment Area Name or Number
Reach 2, East 3

Application Number

Impact or Mitigation

Impact

Assessment date:
7-Nov-06

Assessment conducted by:
Interagency Team (USFWS, USEPA,
USACE)

Scoring Guidance

Optimal (10) Moderate(7) Minimal (4) Not Present (0)

The scoring of each
indicator is based on what
would be suitable for the
type of wetland or surface
water assessed

Condition is less than
optimal, but sufficient to
maintain most
wetland/surface
waterfunctions

Condition is insufficient to
provide wetland/surface
water functions

Minimal level of support of
wetland/surface water
functions

Condition is optimal and fully
supports wetland/surface
water functions

.500(6)(a) Location and
Landscape Support

v/o pres or
current with
2 0

Assumption for "with" score = All 150" would be impacted and function altered.
Some stretches are completely maintained (mowed)
Highway within 150 feet of toe

.500(6)(b)Water Environment
(n/a for uplands)

Discharge (4 culverts under highway) from sugar cane field; serving as stormwater treatment from highway (no to
minimal buffer)
Vegetated areas not contiguous

/o pres or
current with
2 0

.500(6)(c)Community structure

1. Vegetation and/or
2. Benthic Community

Plants: duck potato (Sagittaria sp.)*, pickerelweed (Pontederia sp.), primrose willow (Ludwigia peruviana), alligator
weed (Altnernanthera philoxeroides), cattail (Typha sp.)*, common reed (Phragmites australis)*, climbing hempvine
(Mikania scandens), pennywort (Hydrocotyle sp.), dayflower (Commelina sp.), buttonweed (Diodia virginiana),
creeping cucumber (Melothria pendula), broomsedge (Andropogon sp.), bulrush (Scirpus sp.), spikerush
(Eleocharis sp.), white vine (Sarcostemma clausum), wild papaya (Carica papaya). Animals:
Spiders, cattle egrets (Bubulcus ibis), great egret (Ardea alba).
* Dominant sp.

/o pres or
current with
3 0

Score = sum of above scores/30
uplands, divide by 20)

(if

If preservation as mitigation, For impact assessment areas

Preservation adjustment factor =
FL = delta x acres =

current
br w/0 pre with
0.23 0

Adjusted mitigation delta =

I mitigation e
For mitigation assessment areas

Delta = [with-current]

Time lag (t-factor) =

-0.23

Risk factor = RFG = delta/(t-factor x risk) =

Form 62-345.900(2), F.A.C. [effective date 02-04-2004]



PART Il — Quantification of Assessment Area (impact or mitigation)

(See Sections 62-345.500 and .600, F.A.C.)

Site/Project Name

Herbert Hoover Dike

Application Number

Reach 2, East 4

Impact or Mitigation

Impact

Assessment conducted by:

Interagency Team (USFWS, USEPA,

USACE)

Assessment date:
7-Nov-06

Scoring Guidance

Optimal (10)

Moderate(7)

Minimal (4)

The scoring of each
indicator is based on what
would be suitable for the
type of wetland or surface
water assessed

Condition is less than

Assessment Area Name or Number

Not Present (0)

Condition is optimal and fully
supports wetland/surface

water functions

optimal, but sufficient to
maintain most
wetland/surface
waterfunctions

Minimal level of support of | Condition is insufficient to
wetland/surface water provide wetland/surface
functions water functions

.500(6)(a) Location and
Landscape Support

/o pres or
current with
4 0

Assumption for "with" score = All 150" would be impacted and function altered.

Buffer between polygon and road
Includes John Stretch Park

.500(6)(b)Water Environment
(n/a for uplands)

/o pres or
current with
5 0

Muck soils, good sawgrass understory, areas of standing water, separated from road runoff

.500(6)(c)Community structure

1. Vegetation and/or
2. Benthic Community

/o pres or
current with
5 0

Plants: Melaleuca (Melaleuca quinquenervia )*, Brazilian pepper (Schinus terebinthifoliu s)*, common reed

(Phragmites australis ), water hemlock (Cicuta maculata ), pond apple (Annona glabra), Baccharis sp., southern
willow (Salix caroliniana ), sawgrass (Cladium jamaicense )*, shield fern (Thelypteris sp.), duck potato (Sagittaria

sp.), unknown aster, Australian pine (Casuarina equisetifolia )

Good sawgrass understory
*Dominant sp.

Score = sum of above scores/30 (if
uplands, divide by 20)

current
br w/0 pres with
0.47 0

If preservation as mitigation,

Preservation adjustment factor =

Adjusted mitigation delta =

It mitigation

Delta = [with-current]

Time lag (t-factor) =

-0.47

Risk factor =

Form 62-345.900(2), F.A.C. [effective date 02-04-2004]

For impact assessment areas

FL = delta x acres =

For mitigation assessment areas

RFG = delta/(t-factor x risk) =




PART Il — Quantification of Assessment Area (impact or mitigation)

(See Sections 62-345.500 and .600, F.A.C.)

Site/Project Name

Herbert Hoover Dike

Application Number Assessment Area Name or Number

Reach 3 - John Stretch Park, East 1

Impact or Mitigation

Impact

Assessment date:
8-Nov-06

Assessment conducted by:
Interagency Team (USFWS, USEPA,
USACE)

Scoring Guidance

Optimal (10) Moderate(7) Minimal (4) Not Present (0)

The scoring of each
indicator is based on what
would be suitable for the
type of wetland or surface
water assessed

Condition is less than
optimal, but sufficient to
maintain most
wetland/surface
waterfunctions

Condition is insufficient to
provide wetland/surface
water functions

Minimal level of support of
wetland/surface water
functions

Condition is optimal and fully
supports wetland/surface
water functions

.500(6)(a) Location and
Landscape Support

/o pres or
current with
3 0

Assumption for "with" score = All 150" would be impacted and function altered.
Minimum buffer between polygon and road
1/3 of polygon is nursery
Contains a lot of invasive/exotic sp. escaped from nursery

.500(6)(b)Water Environment
(n/a for uplands)

Open water toe ditch
Culvert from sugar cane field across road (1)

/o pres or
current with
3 0

.500(6)(c)Community structure

1. Vegetation and/or
2. Benthic Community

Plants: common reed (Phragmites australis ), palm trees, potato vine (Solanum sp.), banana trees (Musa sp.),
papaya (Carica papaya ), Philodendron sp, leatherfern (Acrostichum danaeifolium), giant foxtail* (Setaria magna),
Brazilian pepper (Schinus terebinthifolius ), pond apple (Annona glabra), mulberry (Morus sp.), guava (Psidium
sp.), unknown tree (collected), elephant's ears (Xanthosoma sagittifolium ), Washingtonian palm, melaleuca
(Melaleuca quinguenervia ), shield fern (Thelypteris spp. ), cassia (Cassia sp.), southern willow (Salix caroliniana),
royal palm (Roystonea elata ), yellow flower - exotic (collected), nursery - queen palm (Syagrus romanzoffianum).
Part of site includes a tree nursery. Animals: owl (?), cattle egrets (Bubulcus ibis ), vultures (Cathartes aura), great

egret (Ardea alba), mosquitoes.

/o pres or
current with
2 0

Score = sum of above scores/30 (if
uplands, divide by 20)

If preservation as mitigation, For impact assessment areas

Preservation adjustment factor =
FL = delta x acres =

Adjusted mitigation delta =

current
br w/0 pres with
0.27 0

It mitigation

For mitigation assessment areas

Delta = [with-current]

Time lag (t-factor) =

-0.27

Risk factor = RFG = delta/(t-factor x risk) =

Form 62-345.900(2), F.A.C. [effective date 02-04-2004]



PART Il — Quantification of Assessment Area (impact or mitigation)
(See Sections 62-345.500 and .600, F.A.C.)

Site/Project Name Application Number Assessment Area Name or Number
Herbert Hoover Dike Reach 3 - John Stretch Park, East 2
Impact or Mitigation Assessment conducted by: Assessment date:
Interagency Team (USFWS, USEPA,
Impact USACE) 8-Nov-06
Scoring Guidance Optimal (10) Moderate(7) Minimal (4) Not Present (0)
The scoring of each Condition is less than
indicator is based on what Condition is optimal and fully| optimal, but sufficient to Minimal level of support of | Condition is insufficient to
would be suitable for the supports wetland/surface maintain most wetland/surface water provide wetland/surface
type of wetland or surface water functions wetland/surface functions water functions
water assessed waterfunctions

.500(6)(a) Location and
Landscape Support
Assumption for "with" score = All 150" would be impacted and function altered.
Highway is within 150 feet

/o pres or
current with
2 0

.500(6)(b)Water Environment
(n/a for uplands) 9 culverts from ag fields
Wetlands isolated in 3 feet wide ditch
At eastern extent, near spillway, ditch becomes wider and has standing water
Stormwater runoff from road

/o pres or
current with
1 0

.500(6)(c)Community structure

Plants: Primrose willow (Ludwigia peruviana), duck potato (Sagittaria spp.), naiad (Najas marina), algae, bacopa

1. Vege_tation and/gr (Bacopa sp.), spikerush (Eleocharis sp.), camphorweed (Pluchea sp.), torpedo grass (Panicum repens ), royal
2. Benthic Community palm (Roystonea elata), exotic tree. Animals: cattle egrets (Bubulcus ib is), unknown swallow, osprey (Pandion
haliaetus ), damsel fly, white butterflies, mosquito fish (Gambusia).
/o pres or
current with
1 0
Score = sum of above scores/30 (i If preservation as mitigation, For impact assessment areas

uplands, divide by 20)
Preservation adjustment factor =

cu/rrent - with FL = delta x acres =
prWio pre Adjusted mitigation delta =
0.13 0
It mitigation e
For mitigation assessment areas
Delta = [with-current] Time lag (t-factor) =
013 Risk factor = RFG = delta/(t-factor x risk) =

Form 62-345.900(2), F.A.C. [effective date 02-04-2004]



PART Il — Quantification of Assessment Area (impact or mitigation)

(See Sections 62-345.500 and .600, F.A.C.)

Site/Project Name

Herbert Hoover Dike

Application Number Assessment Area Name or Number

Reach 3 - South Bay West

Impact or Mitigation

Impact

Assessment date:
8-Nov-06

Assessment conducted by:
Interagency Team (USFWS, USEPA,
USACE)

Scoring Guidance

Optimal (10) Moderate(7) Minimal (4) Not Present (0)

The scoring of each
indicator is based on what
would be suitable for the
type of wetland or surface
water assessed

Condition is less than
optimal, but sufficient to
maintain most
wetland/surface
waterfunctions

Condition is insufficient to
provide wetland/surface
water functions

Minimal level of support of
wetland/surface water
functions

Condition is optimal and fully
supports wetland/surface
water functions

.500(6)(a) Location and
Landscape Support

/o pres or
current with
2 0

Assumption for "with" score = All 150" would be impacted and function altered.
Adjacent to park but off highway slightly

.500(6)(b)Water Environment
(n/a for uplands)

Fish
Deepwater
Shrub buffer - 50 percent

/o pres or
current with
4 0

.500(6)(c)Community structure

1. Vegetation and/or
2. Benthic Community

Plants: torpedo grass (Panicum repens ), aquatic grass, dahoon holly (llex cassine ), spikerush (Eleocharis sp.),
cattails (Typha sp.), chara (Chara sp.), bald cypress (Taxodium distichum), algae, red maple (Acer rubrum),
strangler fig (Ficus aurea), Schefflera sp., cabbage palm (Sabal palmetto), Brazilian pepper (Schinus
terebinthifolius ), common reed (Phragmites australis) Animals: alligator (Alligator mississippiensis ), cattle egret
(Bubulcus ibis ), mosquito fish (Gambusia), sunfish, bass, monarch butterfly (Danaus plexippus ), dragonflies,
unnamed butterflies.

/o pres or
current with
4 0

Score = sum of above scores/30 (if
uplands, divide by 20)

If preservation as mitigation, For impact assessment areas

Preservation adjustment factor =
FL = delta x acres =

Adjusted mitigation delta =

current
br w/0 pres with
0.33 0

It mitigation

For mitigation assessment areas

Delta = [with-current]

Time lag (t-factor) =

-0.33

Risk factor = RFG = delta/(t-factor x risk) =

Form 62-345.900(2), F.A.C. [effective date 02-04-2004]




PART Il — Quantification of Assessment Area (impact or mitigation)
(See Sections 62-345.500 and .600, F.A.C.)

Site/Project Name Application Number Assessment Area Name or Number
Herbert Hoover Dike Reach 3 - South Bay
Impact or Mitigation Assessment conducted by: Assessment date:
Interagency Team (USFWS, USEPA,
Impact USACE) 8-Nov-06
Scoring Guidance Optimal (10) Moderate(7) Minimal (4) Not Present (0)
The scoring of each Condition is less than
indicator is based on what Condition is optimal and fully| optimal, but sufficient to Minimal level of support of | Condition is insufficient to
would be suitable for the supports wetland/surface maintain most wetland/surface water provide wetland/surface
type of wetland or surface water functions wetland/surface functions water functions
water assessed waterfunctions

.500(6)(a) Location and
Landscape Support
Assumption for "with" score = All 150" would be impacted and function altered.
Toe of slope abuts sugar cane fields

/o pres or
current with
3 0

.500(6)(b)Water Environment
(n/a for uplands)

5 ag ditches perpendicular to toe

/o pres or
current with
2 0

.500(6)(c)Community structure

Plants: common reed (Phragmites australis ), Australian pine (Casuarina equisetifoli a), broomsedge (Andropogon
sp.), water hemlock (Cicuta maculata ), sugar cane (Saccharum officinarum). Animals: hawk, swallow, osprey
(Pandion haliaetus ), great blue heron (Ardea herodias ), red-shouldered hawk (Buteo lineatus ), doves.

1. Vegetation and/or
2. Benthic Community

/o pres or
current with
2 0
Score = sum of above scores/30 (i If preservation as mitigation, For impact assessment areas

uplands, divide by 20)
Preservation adjustment factor =

cu/rrent - with FL = delta x acres =
prWio pre Adjusted mitigation delta =
0.23 0
It mitigation e
For mitigation assessment areas
Delta = [with-current] Time lag (t-factor) =
023 Risk factor = RFG = delta/(t-factor x risk) =

Form 62-345.900(2), F.A.C. [effective date 02-04-2004]




ATTACHMENT 5:

PLANT SPECIES OF
HERBERT HOOVER DIKE ASSESSMENT AREAS
REACHES 2 AND 3



Plants Species of UMAM Assessment Areas
Herbert Hoover Dike, Reaches 2 and 3

Common Name

Scientific Name

alligator flag
alligatorweed
Australian pine
bahia grass
banana
baccharis
bladderwort
Brazilian pepper
broomsedge
bulrush
buttonweed
cabbage palm
camphorweed
cattail

climbing hempvine
common reed
creeping cucumber
dayflower

duck potato
duckweed
elderberry
elephant ears
golden pothos
guava
leatherfern
marshmallow
Napier grass
papaya
pennywort
pickerelweed
pond apple
pond-cypress
primrose willow
punk tree

queen palm
ragweed

red primrose willow
royal palm
sawgrass
schefflera
shield fern
smartweed
southern willow
spatterdock
spikerush
strangler fig
sugarcane
torpedo grass
unknown palm
water hemlock
water lettuce
white vine

Thalia geniculata
Alternanthera philoxeroides
Casuarina equisetifolia
Paspalum notatum

Musa sp.

Baccharis sp.

Utricularia sp.

Schinus terebinthifolius
Andropogon sp.

Scirpus sp.

Diodia virginiana

Sabal palmetto

Pluchea sp.

Typha sp.

Mikania scandens
Phragmites australis
Melothria pendula
Commelina sp.

Sagittaria sp.

Lemna sp.

Sambucus nigra subsp. canadensis
Xanthosoma sagittifolium
Epipremnum pinnatum
Psidium sp.

Acrostichum danaeifolium
Kosteletzkya virginica
Pennisetum purpureum
Carica papaya
Hydrocotyle sp.
Pontederia sp.

Annona glabra
Taxodium ascendens
Ludwigia peruviana
Melaleuca quinquenervia
Syagrus romanzoffiana
Ambrosia artemisiifolia
Ludwigia repens
Roystonea regia

Cladium jamaicense
Schefflera sp.

Thelypteris sp.
Polygonum sp.

Salix caroliniana

Nuphar sp.

Eleocharis sp.

Ficus aurea

Saccharum officinarum
Panicum repens

Cicuta maculata
Pistia stratiotes
Sarcostemma clausum




ATTACHMENT 6:

PHOTOGRAPHS
OF ASSESSMENT AREAS



Photograph 1. Reach 2, West

Photograph 2. Reach 2, East 1



Photograph 3. Reach 2, East 2




Photograph 5. Reach 2, East 4 (in background, John Stretch Park in foreground)

Photograph 6. Reach 3, John Stretch Park East 1



Photograph 7. Reach 3, John Stretch Park East 2

Photograph 8. Reach 3, South Bay West



Photograph 9 Reach 3, South Bay



ATTACHMENT 7:
UMAM FOR MITIGATION BANK

Photographs of Mitigation Area

Part I, Qualitative Assessment of Mitigation Area
Part 11, Quantitative Assessment of Mitigation Area
Part 11, Mitigation Determination Formulas



T il
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Photograph 1. Pre-mitigation conditions in Reach 4 at Sportsman’s Village, from
Structure C-5A looking east (Note: melaleuca).

Photograph 2. Pre-project conditions inReach 4 at Sportsman'’s Village looking east
from HHD (north of Structure C-5A).



.,
-

Photoraph 3. Post-wetlands restoration — Reach 4, Sportsman’s Village at C-5A.
Planting done at water’s edge. (July 2, 2004).

-

Photograph 4. |5>Iainting of wetland vegetation along HHD borrow canal between S-77
and Sportsman’s Village. (June 25, 2005).



Photograph 5. Planting of wetland vegetation along HHD borrow canal in Reach 4
between S-77 and Sportsman'’s Village. (June 25, 2005).

|
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Photograph 6. Plantin of wetland vegetati(;riralong HHD borrow canal in Reach 4
between S-77 and Sportsman’s Village. (June 25, 2005).



PART | — Qualitative Description
(See Section 62-345.400, F.A.C.)

Site/Project Name

Herbert Hoover Dike

Application Number

Assessment Area Name or Number

Reach 4 and 2

FLUCCs code

Further classification (optional)

Impact or Mitigation Site? Assessment Area Size

8 acres + 56 acres =

Mitigation 64 acres

Basin/Watershed Name/Number Affected Waterbody (Class)

Lake Okeechobee Il Drinking water

Special Classification (i.e.OFW, AP, other local/state/federal designation of importance)

Federal navigation

Geographic relationship to and hydrologic connection with wetlands, other surface water, uplands

seepage connection, along Lake Okeechobee shoreline

Assessment area description

Reach 4 = McTush to Moore Haven (tree planting): 8 acres. Reach 2 = Melaleuca Removal (1 mile east from west end) : 56 acres.

Significant nearby features

HHD, Lake O Scenic Trail, highway, agricultural areas, park

Uniqueness (considering the relative rarity in relation to the regional
landscape.)

N/A

Functions

minimal habitat

Mitigation for previous permit/other historic use

N/A

Anticipated Wildlife Utilization Based on Literature Review (List of species
that are representative of the assessment area and reasonably expected to

be found)

otter, alligator, turtle, wading birds, dicky birds, fish, aquatic invertebrates

Anticipated Utilization by Listed Species (List species, their legal
classification (E, T, SSC), type of use, and intensity of use of the
assessment area)

caracara, burrowing owls, indigo snakes, woodstork, bald eagle

Observed Evidence of Wildlife Utilization (List species directly observed, or other signs such as tracks, droppings, casings, nests, etc.):

Above list observed in Reach 1

Additional relevant factors:

Hendry and Glades counties

Assessment conducted by:

Angie Heubner, Corps

Assessment date(s):
11/7/2006

Form 62-345.900(1), F.A.C. [ effective date 02-04-2004 ]




PART Il - Quantification of Assessment Area (impact or mitigation)
(See Sections 62-345.500 and .600, F.A.C.)

Site/Project Name

Assessment Area Name or Number

Reach 2 HHD

Application Number

melaleuca removal

Impact or Mitigation

mitigation

Assessment conducted by:

Angie Huebner

Assessment date:
10/31/2006

Scoring Guidance

Optimal (10)

Moderate(7)

Minimal (4)

The scoring of each
indicator is based on what
would be suitable for the
type of wetland or surface
water assessed

Condition is optimal and fully
supports wetland/surface
water functions

Condition is less than
optimal, but sufficient to
maintain most
wetland/surface
waterfunctions

Minimal level of support of
wetland/surface water

functions

.500(6)(a) Location and
Landscape Support

v/o pres or
current with
4 7

.500(6)(b)Water Environment
(n/a for uplands)

/o pres or
current with
4 7

.500(6)(c)Community structure

1. Vegetation and/or
2. Benthic Community

/o pres or
current with
4 7

Score = sum of above scores/30 (if
uplands, divide by 20)

If preservation as mitigation,

Preservation adjustment factor =

current
br w/0 pre with
0.26 0.7

Adjusted mitigation delta =

I mitigation

Delta = [with-current]

Time lag (t-factor) = 1.07

0.44

Risk factor = 1

Form 62-345.900(2), F.A.C. [effective date 02-04-2004]

For impact assessment areas

FL = delta x acres =

For mitigation assessment areas

RFG = delta/(t-factor x risk) = .47

Not Present (0)

Condition is insufficient to
provide wetland/surface
water functions




PART Il - Quantification of Assessment Area (impact or mitigation)
(See Sections 62-345.500 and .600, F.A.C.)

Site/Project Name

Reach 4 HHD

Application Number

Assessment Area Name or Number

McTush to Moore Haven, tree planting

Impact or Mitigation

mitigation

Assessment conducted by:

Angie Huebner

Assessment date:

10/31/2006

Scoring Guidance

Optimal (10)

Moderate(7)

Minimal (4)

Not Present (0)

The scoring of each
indicator is based on what
would be suitable for the
type of wetland or surface
water assessed

Condition is optimal and fully
supports wetland/surface
water functions

Condition is less than
optimal, but sufficient to
maintain most
wetland/surface
waterfunctions

Minimal level of support of
wetland/surface water
functions

Condition is insufficient to
provide wetland/surface
water functions

.500(6)(a) Location and
Landscape Support

v/o pres or
current with
7 8

.500(6)(b)Water Environment
(n/a for uplands)

/o pres or
current with
7 8

.500(6)(c)Community structure

1. Vegetation and/or
2. Benthic Community

/o pres or
current with
7 8

Score = sum of above scores/30 (if
uplands, divide by 20)

If preservation as mitigation,

Preservation adjustment factor =

current
br w/0 pre with
0.7 0.8

Adjusted mitigation delta =

I mitigation

Delta = [with-current]

Time lag (t-factor) = 1.27

0.1

Risk factor = 1

Form 62-345.900(2), F.A.C. [effective date 02-04-2004]

For impact assessment areas

FL = delta x acres =

For mitigation assessment areas

RFG = delta/(t-factor x risk) = .125




Mitigation Determination Formulas
(See Section 62-345.600(3), F.A.C.)

For each impact assessment area:
(FL)  Functional Loss = Impact Delta X Impact acres

For each mitigation assessment area:
(RFG) Relative Functional Gain = Mitigation Delta (adjusted for preservation, if applicable)/((t-factor)(risk))

(a) Mitigation Bank Credit Determination

The total potential credits for a mitigation bank is the sum of the credits for each assessment area
where assessment area credits equal the RFG times the acres of the assessment area scored

Bank
Assessment
Area RFG X Acres = Credits

example
a.a.l 0.47 56 26.32
a.a.2
total

(b) Mitigation needed to offset impacts, when using a mitigation bank

The number of mitigation bank credits needed, when the bank or regional offsite mitigation area
is assessed in accordance with this rule, is equal to the summation
of the calculated functional loss for each impact assessment area.

Impact
Assessment Credits
Area FL = needed

example
a.a.l -73.21 73.21
a.a.2
total

(c) Mitigation needed to offset impacts, when not using a bank

To determine the acres of mitigation needed to offset impacts when not using a bank or a regional
offsite mitigation area as mitigation, divide functional loss (FL) by relative functional gain (RFG).
If there are more than one impact assessment area or more than one mitigation assessment area,
the total functional loss and total relative functional gain is determined by summation of the
functional loss (FL) and relative functional gain (RFG) for each assessment area.

FL | RFG = Acres of
Mitigation
example
a.a.l
a.a.2
total

Form 62-345.900(3), F.A.C. [effective date 02-04-2004]



Mitigation Determination Formulas
(See Section 62-345.600(3), F.A.C.)

For each impact assessment area:
(FL)  Functional Loss = Impact Delta X Impact acres

For each mitigation assessment area:
(RFG) Relative Functional Gain = Mitigation Delta (adjusted for preservation, if applicable)/((t-factor)(risk))

(a) Mitigation Bank Credit Determination

The total potential credits for a mitigation bank is the sum of the credits for each assessment area
where assessment area credits equal the RFG times the acres of the assessment area scored

Bank
Assessment
Area RFG X Acres = Credits

example
a.a.l 0.125 8 1
a.a.2
total

(b) Mitigation needed to offset impacts, when using a mitigation bank

The number of mitigation bank credits needed, when the bank or regional offsite mitigation area
is assessed in accordance with this rule, is equal to the summation
of the calculated functional loss for each impact assessment area.

Impact
Assessment Credits
Area FL = needed

example
a.a.l -73.21 73.21
a.a.2
total

(c) Mitigation needed to offset impacts, when not using a bank

To determine the acres of mitigation needed to offset impacts when not using a bank or a regional
offsite mitigation area as mitigation, divide functional loss (FL) by relative functional gain (RFG).
If there are more than one impact assessment area or more than one mitigation assessment area,
the total functional loss and total relative functional gain is determined by summation of the
functional loss (FL) and relative functional gain (RFG) for each assessment area.

FL | RFG = Acres of
Mitigation
example
a.a.l
a.a.2
total

Form 62-345.900(3), F.A.C. [effective date 02-04-2004]
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Geotechnical Evaluation Supplemental MRR Reaches 2 & 3

This document is a draft partial Engineering Analysis. A final Engineering Analysis will be
provided as an appendix to the Final Supplemental Environmental Impact Statement.
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Supplemental MRR Reaches 2 & 3
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Geotechnical Evaluation

1. INTRODUCTION.
1.1. Background.

1.1.1 In the 1920’s, agricultural dikes were constructed along the south side of
Lake Okeechobee. In the 1930°s these levees were raised and extended using the authority
provided by the River and Harbor Act of July 3, 1930. In the 1960’s, the levees were again
raised and extended using the authority of the Flood Control Act of June 30, 1948. The levee
system now fully encircles the lake and has crest elevations ranging from about +33 to +45 feet.
Due primarily to observed wave generated erosion of the levee, studies were carried out in the
1980’s to evaluate the stability of the levee. A Reconnaissance Report in 1986 and a Special
Report in 1993 determined there were stability concerns with the Levee.

1.1.2. In 1994, a compressive plan was initiated to acquire Geotechnical data and perform a
detailed engineering analysis of the Levee. Due to the 140-mile length of the levee, the levee was
subdivided into 8 reaches with priorities of study assigned to each. Priorities were assigned based
on the estimated damage potential for each Reach of the levee. Reach #1 would be the initial
Reach of the levee studied. The plan was to study each additional Reach of the levee in turn. The
study of Reach #1 was under way when a 1995 high water event (+18.6) occurred in which
serious seepage and piping events were observed along the southern and southeastern portions of
the levee. Limited emergency repairs were made to distressed sections of the levee. A second
high water event in 1998 again demonstrated seepage and piping problems.

1.1.3.  From 1995 to 1999, studies and analyses were conducted to support
efforts to prepare a Major Rehabilitation and Evaluation Report for submittal to Congress. That
report, authorized in November of 2000, documented a risk-based analytical approach to estimate
the combined probabilities of breach versus lake elevations for each Reach of HHD. The MRR
mainly focused on Reach 1 due to its priority and the fact that more data existed in that reach, but
it also touched on the other seven reaches. It is necessary to reiterate the table of combined
probabilities of breach from the MRR below:
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Geotechnical Evaluation Supplemental MRR Reaches 2 & 3

Table G-1.1: Combined Probabilities of Breach From MRR

Base Conditions at Herbert Hoover Dike

Reach and Frobability of Breach at selected Lake Elevations (* = Adjusted)

Section 14 15 16 v 18 * 2 24 27
Reach 1A Line 25] 0.0030%] 0.015%] 0.030%] 0.120% 0.75% 45.0%) 100.0%]| 100.0%

Reach 1B, Line 25§ 0.0030%) 0.015%] 0.030%] 0.120% 0.75% 39.0%) 100.0%| 100.0%

Reach 1C, Line 18) 0.0580%| 0290%| 0580%] 2320%| 12.00% 91.0%) 100.0%] 100.0%

Reach 1C, Line o 0.0000%| 0.000%| 0.000%| 0.000% 3.00% 9.0%) 100.0% 100.0%

Reach 1C. Line ) 0.0310%] 0.155%] 0.310%] 1.240% 7.88% 658.0% 80.0% 92.0%

Reach 0.1000%| 0.500%| 1.000%| 4.000% 12 00% 59.0% 90 0% 100.0%
Reach a 00770%| 0.385%| 0.770%) 3.080% 14.00% | 100.0%| 100.0%) 100.0%

Reach 4] 0.0010¢%| 0.005%] 0.010%] 0.040% 0.25% 5.0% 10.0% 15.00%

Reach § 0.0010%| 0005%] 0.010%] 0.040% 0.25% 5 0% 10.0% 15.0%
Feach 6 A} 0.0004%| 0002%] 0.004%] 0.002% 0.13% 2.0% 4 0% B 0%
Reach 6 B} 0.0006%| 0.003%] 0006%| 0.003% 0.20% 3.1% B 4% 9 6%

Reach 7] 0.0050%| 0.025%]| 0.050%) 0.200% 5.96% 99.0%] 100.0%] 100.0%

Reach § 0.0010%) 0.005%]| 0.010%] 0.040% 0.25% 5.0% 10.0% 15.0%
Combined Probability] 0.2807%] 1.398%] 2.781%| 10.749%| 4546%| 100.0%] 100.0%] 100.0%

1.2. Current Study.

1.2.1. In a memorandum dated 26 June 2006, CESAD-RB provided guidance on
preparing future supplemental MRR’s. Paragraph 4 of that memorandum states “. . . repairs of
the HHD system proposed in Reach 1 [were] justified solely on the potential loss of life, not
economic justification. Therefore, the Supplemental MRR(s) will provide a qualitative
economic description of damages occurring from a failure of the HHD System (base condition).
In addition, no additional Risk & Reliability as outlined in Appendix B and F of EP 1130-2-500
will be performed . . . “.

1.2.2. This report documents the current Geotechnical study of the levee. The
field explorations and analysis were primarily carried out for Reach #2; but, limited explorations
and analysis were also preformed for Reach 3, Four geologic sections were analyzed in Reach 3
and seven geologic sections were analyzed for Reach 2.

1.2.3. The field work included core borings, visual classifications of materials, and surveys.

1.2.4.  Office work included the creation of geologic profiles, geotechnical
models, analysis of piezometric data, and the analysis of representative levee sections using
SEEP/W, and SLOPE/W.

1.3. Purpose Of Study.

1.3.1. The ultimate purpose of the Geotechnical analysis was to simulate, through models,

scenarios that were representative of known seepage incidents occurring in the vicinity. This analysis was used to
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Geotechnical Evaluation

demonstrate that the models were in effect “calibrated” to the existing conditions, that is to demonstrate that existing

factors of safety with regards to piping were not adequate.

1.3.2. Previous Geotechnical evaluations of the levee have concluded that the
levee would breach due to piping at a lake elevation of +21 feet. An engineering firm contracted
to perform an independent analysis of the seepage problem also determined there was a
significant risk of breach of the levee. A board of consultants reviewed both the Corps of
Engineers analysis and the independent engineering firm analysis and concluded that an
unacceptable risk of levee failure existed. The consultants recommended rehabilitation of the
levee in 1998.

1.4. Notice of Previously Documented Embankment Failures or Near Failures in the
Lake Okeechobee Area.

It should be pointed out that there have been two embankment failures and two
near embankment failures in the Lake Okeechobee region. The two failures (breaches) were
Structure 154 which located on the north side of Lake Okeechobee in the Reach 5 portion of the
embankment (LD-4), and the Florida Power and Light dam located two miles northeast of Port
Mayaca. The two near failures were in Reach 3 near Lake Harbor and Culvert 10 areas of the
Herbert Hoover Dike, and several sites along Embankment L-8 which is located southeast of
Port Mayaca. Descriptions of these failures and their likely causes (piping) are documented in
the original MRR, Appendix H, and are not repeated in this report.
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2. HIGH WATER EVENTS

There have been four events since 1938 that can be considered "High Water Events". These
were peak lake levels of 18.8 in 1947, 18.6 in 1995, 18.4 in 1998 and 18.3 in 1983. During each
of these events the lake was above elevation 18.0 for a sustained period of time (as opposed to a
short duration storm surge). The condition of the embankment system was not documented
during the 1947 and 1983 events in the same manner as the 1995 and 1998 events. There was a
report of a near breach of the embankment south of Pahokee due to wave attack during the 1947
hurricane. However, this was not a seepage problem. The primary focus of this section of the
report is to document seepage related distress.

2.1 1995 High Water Event

2.1.1 Hydrology. (Refer to Figure H-7.1.) Two wet tropical events (Tropical
Storm Chantal and Hurricane Erin) during the last half of July more than compensated for a dry
first half. Rainfall averaged 8.22 inches which was 115% of average. The wet season total of
18.26 inches was 119% of average, while the year-to-date rainfall was 107% of average at 31.63
inches. Lake Okeechobee rose above its non-harmful release schedule this month. The Corps
began Level II pulse releases from the lake on 31 July. Because of high stages in the water
conservation areas (WCA’s), SFWMD did not make releases from the lake into the WCA’s.
Direct hits from Hurricane and Tropical Storm Jerry combined to produce very heavy rainfall
over most of the project. August rainfall averaged 11.65 inches; that was 167% of average. The
wet season total of 29.92 inches was 134% of average, while the year-to-date rainfall was 118%
of average at 43.28 inches. Lake Okeechobee rose substantially this month. The lake ended the
month in Flood Regulation Zone B. The Corps increased regulatory releases from the lake from
Level II pulse releases to Zone C releases and then to Zone B releases. A wet first ten days of
the month was more than counterbalanced by a relatively dry last half of September. Rainfall
averaging 6.43 inches was 86% of the average. The wet season total of 36.35 inches was 122%
of average, while the year-to-date rainfall was 113% of average at 49.71 inches. Lake
Okeechobee rose to near its Flood Regulation Zone A at the middle of the month. Then the lake
began to decline. It ended the month in Flood Regulation Zone C. The Corps decreased
regulatory releases from the lake from Zone B releases to Zone C releases. Heavy rains
attributable to Hurricane Opal and a stalled front produced one of the wettest October’s on
record along the west and east coasts, respectively. Rainfall averaging 10.17 inches was 219%
of the average. The wet season total of 46.52 inches was 135% of average, while the year-to-
date rainfall was 123% of average at 59.88 inches. The extreme rainfall event this month
prompted the Corps and SFWMD to make many operational changes during the second half of
the month. Lake Okeechobee rose from its Flood Regulation Zone C to Zone A during the
second half of the month. The lake peaked at 18.64 feet on 26 October. The Corps increased
regulatory releases from the lake from Zone C releases to Zone B and then to Zone A releases.
November was the driest month in two years was a welcome relief following record rains during
the wet season. A lack of active frontal boundaries and no tropical systems allowed only 0.84
inches, which was 43% of average. Year-to-date rainfall of 60.72 inches was 120% of average.
The dry November provided good opportunity to recover from the past wet period. Lake
Okeechobee declined from slightly below Flood Regulation Zone A to Level III pulse release
zone during the month. The Corps decreased regulatory releases from the lake from Zone A
through Zones B and C releases to Level III pulse releases. The driest month in three years
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continued a relief trend following some record rains during the wet season. A lack of active
frontal boundaries ion December allowed only 0.78 inches to fall; that was 45% of average.
Annual rainfall of 61.50 inches was 117% of average. Lake Okeechobee declined from Level 111
to Level I pulse release zone during the month. The Corps decreased regulatory releases from the
lake according to the lake’s regulation schedule.
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Figure G-2.1. Lake Okeechobee 10-Station Average water surface elevation.

2.1.2 Event Chronology.
This high water event began on 25 August 1995 (Day 1), when the average elevation of Lake
Okeechobee exceeded 16.5. The event extended through 20 December 1995 (Day 118) when
the average elevation of Lake Okeechobee dropped below EL 16.5.

The provisions of the Emergency Action Plan for monitoring the project were implemented.
This consists of three levels of monitoring as follows:

Level I: Between lake elevations of 16.5 and 17.5 feet, monitoring is to consist of monthly
inspections of the project by South Florida Operations Office (SFOO) staff.
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Level II: For limited local flooding next to Lake Okeechobee and lake levels above 17.5 feet,
monitoring is to consist of weekly inspections of the project by SFOO staff and monthly
inspection by CESAJ-EN and CESAJ-CO staff.

Level III: For widespread local flooding and lake levels above EL 18.5, monitoring is to consist
of daily inspections of the project by SFOO staff and daily inspection by CESAJ-EN and
CESAJ-CO staff until the lake recedes back to EL 18.5.

2.1.2.1. Level 1 Monitoring.
During this period, SFOO inspected the Herbert Hoover Dike from Clewiston to Port Mayaca on
5-7 September (Days 12-14). SFOO inspected the entire Herbert Hoover Dike on 28-29
September (Days 35 and 36).
LEVEL 1. The average elevation of Lake Okeechobee is between EL 16.5 and EL 17.5.
Day 1. On 25 August 1995, the average elevation of Lake Okeechobee exceeded EL 16.5.
Days 2 Through 19. The average elevation of Lake Okeechobee continued to rise.
LEVEL 1, SECOND TIME. The average elevation of Lake Okeechobee is between EL 16.5 and
EL 17.5.
Day 29. On 21 September the average elevation of Lake Okeechobee dropped below EL 17.5.
Days 30 Trough 50. The average elevation of Lake Okeechobee remained above EL 16.5.
LEVEL 1, THIRD TIME. The average elevation of Lake Okeechobee is between EL 16.5 and
EL 17.5.
Day 90. On 22 November the average elevation of Lake Okeechobee dropped below EL 17.5.
Days 91 Through 117. The average elevation of Lake Okeechobee remained above EL 16.5.

2.1.2.2. Level 2 Monitoring.
The first weekly inspection occurred on 21-22 September (Days 28-29). There was an increase
in ponded and wet areas since the first Level 1 inspection, but there was no change in the “small
water boil”. Tony: any weekly inspections by SFOO during Days 69-90 (1 Nov - 22 Nov)?
CESAJ-EN and CESAJ-CO staff did not do any monthly inspection since Level 2 monitoring
was less than 30 days.
After the lake level dropped below EL 18.5 on Day 68, a daily inspection of the entire Herbert
Hoover Dike occurred on Day 69. After that, daily inspections continued from Clewiston
easterly towards Port Mayaca to observe the active seeps. Three weekly inspections of the entire
Herbert Hoover Dike occurred until the lake dropped below EL 17.5 (Day 90).
LEVEL 2. The average elevation of Lake Okeechobee is between EL 17.5 and EL 18.5.
Day 20. On 13 September the average elevation of Lake Okeechobee exceeded EL 17.5.
Days 21 Through 28. The average elevation of Lake Okeechobee remained above EL 17.5.
LEVEL 2, SECOND TIME. The average elevation of Lake Okeechobee is between EL 17.5 and
EL 18.5.
Day 51. On 14 October the average elevation of Lake Okeechobee again exceeded EL 17.5.
Days 52 Through 57. The average elevation of Lake Okeechobee remained above EL 17.5
LEVEL 2, THIRD TIME. The average elevation of Lake Okeechobee is between EL 17.5 and
EL 18.5.
Day 68. On 31 October the average elevation of Lake Okeechobee dropped below EL 18.5.
Days 69 Through 89. The average elevation of Lake Okeechobee remained above EL 17.5.
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2.1.2.3. Level 3 Monitoring.
A special Dam Safety Comittee meeting was held on 19 October 1995 prior to implementing
Level III monitoring. The monitoring was initially accomplished with six inspection teams
divided as follows:
Team 1 - Clewiston (S-310) west to Fisheating Creek and Harney Pond Canal (S-131)
Team 2 — Harney Pond Canal (S-131) north to Okeechobee (S-193)
Team 3 - Okeechobee (S-193) south to Port Mayaca (S-308)
Team 4 - Port Mayaca (S-308) south to Canal Point (S-352)
Team 5 - Canal Point (S-352) south to Belle Glade (S-351)
Team 6 - Belle Glade (S-351) west to Clewiston (S-310)

LEVEL 3. The average elevation of Lake Okeechobee is between EL 17.5 and EL 18.5.

Day 58. On 21 October the average elevation of Lake Okeechobee exceeded EL 18.5.
Days 59 Through 67. The average elevation of Lake Okeechobee remained above EL 18.5.

DAY 58. On 21 October the average elevation of Lake Okeechobee exceeded EL 18.5.

DAY 60. Monday morning, 23 October, five engineers from Engineering Division departed
from the District office for daily monitoring. SFOO personnel were doing the daily dike
inspection; District personnel arrived at Okeechobee at 1500 hours and accompanied SFOO
personnel for remainder of the day’s inspection. Inspection in several areas was difficult because
of high grass. Observed clear seepage north of Spillway S-352.

At approximately 18:15 two COE engineers returning to Clewiston along US.27 spotted several
areas where the berm had collapsed between C-4A and Spillway S-354 (Lake Harbor). They
stopped immediately to make a closer inspection. The collapses were caused by piping of berm
material into the toe ditch. Although the flow rate was small (about 1 gpm per pipe) the volume
of material (fine sand) that had piped was alarming (up to about 1 cuyd at some pipes). The
Chief, SFOO was contacted immediately, and personnel with sandbags were sent to the site.
Chief, Geotechnical Branch was contacted that evening. Extensive sandbagging operations were
postponed until the morning due to the safety hazard of working next to U.S. 27 in the dark and
the flow rates were not increasing.

DAY 61. Tuesday, 24 October, two representatives from SFWMD arrived in Clewiston to
monitor the situation; they accompanied an inspection team. A Corps drill crew mobilized to the
area; they began exploratory borings. Two Corps representatives (public affairs and hydraulics)
from the District deployed to work in the SFWMD Emergency Operations Center; they provided
technical assistance and answered questions from the public about lake releases. Two other
Corps representatives (geotechnical) from the District deployed to help SFWMD in their
inspection of levees that were in areas of widespread local flooding.

SFOO and District personnel and two SFWMD representatives performed the daily dike
inspection. Inspection of several areas was difficult because of tall grass; priority areas to mow
were given. The new inspection teams had difficulty locating previously reported wet areas; the
areas were not all staked and their locations not accurately recorded.

A sinkhole was observed on the crest above the area of piping near Lake Harbor. This was cause
for concern since it was above the area where the piping and berm collapses were observed

A farmer reported a boil on the east side of S.R. 715, just north of Paul Rardin Park; an
inspection team inspected and recorded the boil.
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Sandbagging in the morning consisted of building cross dikes in the toe ditch to raise water
levels. By late afternoon water in the toe ditch had risen about 6 to 12 inches; piping had slowed
in most pipes, but two pipes still were moving material. Additional sandbags were placed
around the active pipes and plans were developed to pump water (next day) into the toe ditch to
reduce the differential head.

SFWMD established a phone bank on 24 October for citizens to call with questions or concerns.
DAY 62. Wednesday, 25 October, SFOO and District personnel and one SFWMD
representative did the daily dike inspection. A citizen reported the location of deposits of sand in
the toe ditch; an inspection team inspected and recorded the area. The mowing crews mowed a
large area; this made it possible to inspect areas that were previously inaccessible. The Corps
accepted SFWMD’s offer of manpower and vehicles to help the Corps inspection teams.
Another person from the District office deployed for technical assistance to SFWMD for
widespread local flooding problems.

DAY 63. Thursday, 26 Oct, Corps and SFWMD personnel together performed the best detailed
inspection to date. The locations of condition 1-4 areas were staked and recorded for future
inspection teams.

DAY 64. Daily inspections continued.

DAYS 65-66. The Corps staffed a phone line at the Clewiston office over the weekend (28-29
October) for anyone who noticed new and unusual conditions on or around the Herbert Hoover
Dike. Daily inspections continued. Many wet spots and ponded areas that were previously
recorded were drying.

DAY 67. Daily inspections continued. Wet spots and ponded areas continued to dry.

DAY 68. On 31 October the average elevation of Lake Okeechobee dropped below EL 18.5.
Daily inspections continued. Wet spots and ponded areas were drying; active seeps with clear
flow were monitored with no changes.

DAY 69. Even though the lake level was below EL 18.5, the entire Herbert Hoover Dike was
inspected. Wet spots and ponded areas continued to dry. This was the last time that the entire
dike was inspected daily.

DAY 70. Only Areas 3, 4, and 5 (Clewiston to Port Mayaca) were inspected; teams from Areas
1, 2, and 3 helped the other teams. Closer inspection of the toe ditches was possible because of
dryer conditions. This enabled the inspectors to locate additional seeps. These seeps were minor
and clear. This was the last day that CESAJ-EN staff performed inspections for the high water
event.

2.1.3. SFWMD Assistance.

During the first four days of Level 3 monitoring, the Corps did the daily inspections without
assistance from SFWMD. On the fourth day, the Corps accepted SFWMD’s offer of manpower
and vehicles to help the Corps inspection teams; this totaled approximately 384 man-hours (8
days X 12 hours/day X 4 men). Now the inspection teams could consist of a minimum of two
people. The two-person teams discovered more seepage locations, staked and recorded those
locations, and used the “buddy system” to stay safe. Additional SFWMD personnel were on site
or at SFWMD’s headquarters monitoring the situation. The personnel who were on site gained
experience in recognizing seeps and knowing what corresponding action to take.

2.1.4. Observations Of Distress.
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Consistent evaluation of observed seepage among the different inspectors was extremely
important. Very early in the inspection process a method for rating the severity of seepage was

implemented. Seepage locations were rated as follows:

Condition 1: Wet spot, saturated ground, no ponded water.
Condition 2: Ponded area with standing water, no visible flow.
Condition 3: Active seep, visible flow, no movement (piping) of material.

Condition 4: Active seep with movement of material.

The project had already been divided into reaches based on work performed for the Major
rehabilitation Report (MRR). This system of reaches was ultimately adopted for the numbering

sequence of observed distress. The division of reaches is shown in Figure G-2.2.

REACH 8

OKEECHOBEE
|

i LAKE OKEECHOBEE
REACHi 2

2]
MOOR Am
®
CLEWISTO“

Figure G-2.2. Project Reach Divisions.

2.1.4.1. Reach 3 Sites.

There was one conditon 4 site and five condition 3 sites reported and monitored in Reach 3.

Refer to Figure G-2.3.
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Figure G-2.3. Reach 3 Condition 3 and 4 sites.

Condition 4 Site. The site labeled “Sinkhole” and LHS -1,2,3,4 were located midway between
Spillway S-354 and Culvert 4A. The landside berm above the toe ditch was damaged for
approximately % mile. The berm had collapsed in several areas and the ditch slopes that were
next to the embankment had sloughed in several areas. A sinkhole was observed in the levee
crest above the areas where piping occurred. Boils were also observed in the bottom of the toe
ditch. No odor or white staining was present in the boils. The piping was considered caused
from through seepage.

Condition 3 Sites. There were five condition 3 sites identified in Reach 3. These sites (west to
east) were labeled Point 2A, Point 2-1 & 2-2, Point 6 E, F & G, Point 5, 6 & 6A, and Point 4.
Point 2A was an area with a small cond. 3 seep on the berm. Points 2-1 & 2-2 were an area with
strong seepage over an area 1000 feet long exiting on the berm at approximately elevation 15.
This area was impassible by vehicle or foot.

Points 6 E, F & G: This was an area extending for approximately 2500 feet. The sepage was
exiting high on the berm (approximately elevation 15 — 17). The berm was wet, but not
saturated. The flow rate was not nearly as great as at point 2.

The point 5 area contained seeps over about a 1500 foot area. This was centered at a boil on the
berm which had piped material. The elevation of the boil was measured with a level as 15.7
referenced to the water’s edge and an assumed lake elevation of 18.5. In any case, the boil piped
on the berm with 2.8 feet of head and a 280 foot seepage length.

Point 4 was located approximately 1 mile south of S-351. Damage consisted of seepage exiting
on the berm at elevation 10.6 (based on a lake elevation of 18.5) and several boils in the ditch
bottom over approximately 250 feet. Seepage exiting the ditch bottom was unusual in that it
caused a white staining upon contact with peat, and that there was a strong sulfur odor. This was
attributed to seepage below the confining layer (silt — clay layer below the peat) reaching the
surface through cracks or fractures.

2.1.4.2. Reach 1 Sites.
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Pts. 1 North, 2N, 3N, 4N, 6N@

S-352

S352 South

Miller Site-A,B

C-10-#8
C-10-BOI

PA-1,PA-J
PA-A,PA-
PA-C,PA-
PA-E,PA-
PA-G,PA-H

C-12A

C-12

Figure G-2.4. Reach 1 condition 3 and 4 Sites.
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Condition 4 Sites.

Culvert 10. This site is just north of culvert structure C-10. The landside toe of the embankment
at the bottom of the ditch was damaged due to piping at several locations and collapses of the
ditch slope on the lake side of the ditch. No odor or white staining was present in the boils. The
piping was considered caused from through seepage.

Miller Site. This site located behind 1565 E. Main Street, Pahokee. The landside slope of the
toe ditch was damaged. Three locations were observed where the material that piped out, slid
down the slope of the toe ditch; an estimate that 2 to 3 cubic feet of material piped at each point.
No odor or white staining was present. The piping was considered caused from through seepage.
Condition 3 Sites.

Pahokee Airport Ditch. This site was located immediately adjacent to the airport property in the
ditch between the embankment and airport. Several seeps exited the lakeside slope of the toe
ditch at the base of the ditch. There was no detectable sulfur smell, but some white staining was
noticed.

Rardin Park. This site was located just south of Pahokee, immediately north of Paul Rardin
Park. Two boils were found, one at the toe of the embankment and one across SR 715 on a berm
in the cane fields. Upon obtaining the locations with GPS, these boils were determined to be old
core borings that were not properly backfilled and grouted.

S-352 North and South sites. Seepage at these sites consisted of blocks of peat being pushed out
at the water level in the toe ditch. Generally, a block of peat about one cubic foot in diameter
would be pushed out and clear seepage would exit. One such site was located to the south of S-
352 and several sites were located to the north of S-352.

2.1.5. Emergency Actions.
Condition 4 Sites. The objective was to stop loss of embankment material.
Lake Harbor. (Sinkhole Site) The area where piping was occurring extended for approximately
1500 feet. Initial attempts to sandbag the individual pipes exiting the sides of the ditch and boils
in the bottom of the ditch proved to be ineffective. The sand being piped was so fine that it
passed between the sandbags or when some head was built up in the sandbag containment, the
head caused material under the sandbags to pipe. Also, there were so many pipe and boil
locations these could not be ringed fast enough and working conditions were such that personnel
working in the ditch bottom sunk up to their waists and made conditions worse.
A second attempt was to compartmentalize areas containing boils and pipes by constructing
small check dams across the ditch bottom. This was partially effective, but the volume of the
ditch to fill was such that filling by seepage proved to be too slow and ineffective.
The third and final attempt was construction of higher check dams and setting up a large pump at
C-4A to fill up the entire length of toe ditch. Refer to the photos. This method proved to be
effective in stopping the piping. Once instructions were given it took approximately two days to
set up the equipment and pump enough water to fill the two miles of ditch.

Culvert 10. The area where piping was occurring extended for approximately 500 feet. A
similar method was employed at this site. Due to the nature of the pipe (a broad area of piping
through a shelly sand seam about 3 inches thick) sandbags were not considered. The ditch
bottom was also very soft. Fortunately, a discharge culvert into the local drainage canal was
approximately 200 feet downstream. A gate was fabricated from a sheet of plywood, stakes and
sandbags. Water levels rose above the level of the pipes within a few hours.
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Miller Site. The piping at the Miller Site had sealed itself off after moving 1 — 2 cubic feet of
sand at each of the three pipe locations. This site was monitored, but no remedial action was
required.

Condition 3 Sites. The objective was to prevent these sites from becoming condition 4 sites.
These sites were monitored, but no remedial action was required. At Pahokee Airport Ditch a
culvert at the south end of the ditch was blocked by a gate fabricated from plywood, stakes and
sandbags as a preventative measure.

7.1.6. Reporting.
During Level 1 monitoring, CESAD and SFWMD were notified that Level I monitoring was

being performed and that several wet areas were identified, including the Lake Harbor area.
During Level 2 monitoring, the District Engineer, CESAD and SFWMD officials, and Local
Drainage District and County Emergency Management Officials were briefed on the condition of
the Herbert Hoover Dike. The Dam Safety Committee met, and CESAJ-PA made a press release
describing Corps and other agencies’ coordination of flood protection actions. This level also
included pre-positioning of materials, equipment, etc. as a precautionary measure. Corps
Emergency Operations officials issued the first situation report one day before starting Level 3
monitoring.

During Level 3 monitoring, interagency coordination intensified with CESAD, SFWMD, Local
Drainage Districts, Florida Division of Emergency Management, County Emergency
Management Agencies, and County Sheriff’s Offices. The Dam Safety Committee met regularly
and CESAJ-PA provided press releases on Corps activities. SITREP 7 stated “conference calls
were held over the weekend with SFWMD, local, area, and State Emergency Management
officials on HHD and L.O. releases. Conference calls were made daily at 1600 hours between
SFOO, the District office, and SFWMD for an update on the situation and to discuss the plan of
action for the next day. Subsequent situation reports (2 through 8) were issued 22-24, 26-27, 29,
and 31 October by Corps Emergency Operations officials.

2.1.7. Media Exposure.

The District Public Affairs office mounted an aggressive media program to inform the public
about Corps activities in connection with the high level of water at Lake Okeechobee and the
problems at Herbert Hoover Dike. A public affairs specialist was on site to help the technical
teams and operations personnel and to work closely with the SFWMD. Media interest was high
with most Florida papers and the Los Angeles Times, and many local television stations and
CNN carrying the story. A story in The Miami Herald was especially noteworthy. It
characterized the on-site project manager as the “little Dutch boy who stuck his finger in the dike
to hold back the flood”. It also discussed the vigilant efforts that the Corps and others made to
ensure safety. Corps Public Affairs officials released news releases about the Level III
Monitoring on 26 and 27 October. Corps Public Affairs officials released other news releases
about water discharges from Lake Okeechobee on 29 August and 23, 25, 26, and 27 October.

2.1.8. Post High Water Inspection.
On 5 and 6 February 1996, personnel from Headquarters, Division and District Offices, and
SFOO participated in the post high water inspection of Herbert Hoover Dike. The purpose of the
inspection was to review with higher authority the events of October and November 1995, to
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discuss the evidence of distress on the embankment, and to convey the need to repair the
damages to the project before the next hurricane season.

2.1.9. Implementation Of Repairs.
During the event, Corps drill crews began core boring operations at the condition 3 and 4 sites in
the Lake Harbor area. Explorations were also performed at the Reach 3 Point 4 site, Pahokee
Airport Ditch, C-10, Miller site and S-352 North sites. Piezometers were installed several sites,
and gradations of select samples were obtained. A summary of the E&D effort and repair costs
is provided in Table G-2.1. Detailed models were developed for repairs in Reach 3 and Reach 1.
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Table G-2.1. 1995 High Water Event Repair Cost Summary.
HERBERT HOOVER DIKE EMERGENCY REPAIRS SUMMARY

SITE Site Mat.1 Actual [Mat.1 Other Equip. E&D |[SFOO |Total per
Unit Material

Length, [TONS Cost COST Cost Rental COST |Labor [Site

ft ton (**)
Lake Harbor (1000") Initial 1000 9500 9.75 92625 0 11000 20657 |52356  |176638
Lake Harbor (500") Remaining 500 5000 9.75 48750 0 8000 10328 [26178 (93256
C-10 Cond. 4 500 4500 6.28 28260 34532 0 10328  [26178 99298
Miller Cond. 4 100 400 6.28 2512 0 0 2066 5236 9813
Lake Harbor Pt. 2 Cond. 3 1000 9000 5.45 49050 0 14000 20657  [52356  [136063
Lake Harbor Pt.5,6,6A Cond 3 1500 13500 5.45 73575 0 21000 30985 |78534 204094
Lake Harbor Pt 6E, F,G Cond 3 (2500 22500 5.45 122625 0 35000 51641  [130890 (340156
Reach 3, Pt. 4, Cond. 3 250 1100 5.73 6303 0 0 5164 13089  |24556
S-352 North & South Sites, Cond.|2200 3200 6.83 21856 0 0 45444 (115183 |[182484
3
TOTALS 9550 68700 $ $ 89,000 $ 1,266,358

445,556 $197,270($500,000

* Cost based on COEMIS report 5/25/96 (labor, PD, drilling equipment & supplies), total = $197,270 pro rated per

foot of site

* *Cost based on total of $500,000 available pro rated per foot of

site
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2.1.10. Photographs. The following pages are photographs taken of evidence
of distress during the event and subsequent repairs.

2.1.10.1. Lake Harbor Sites.

Photo G-2.1 Lake Harbor piping, ditch with sandbags

-+

Photo G-2.2 Lake Harbor piping, ditch with sandbags, close-up
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Photo G-2.3 Lake Harbor piping, ditch with sandbags & drill rig

Photo G-2.4 Lake Harbor piping, ditch with sandbags & drill rig, distance shot
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Photo G-2.6 Lake Harbor sinkhole, Onlookers
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Photo G-2.10 Lake Harbor Point 2; overview looking west
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Photo G-2.12 Lake Harbor Point 2; closeup of seepage
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Photo G-2.14 Lake Harbor Point 5; overview
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Photo G-2.16 Lake Harbor Point 5; large closeup
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Photo G-2.17 Lake Harbor Point 2; overview of sandbag weir

Photo G-2.18 Lake Harbor Point 2; overview of sandbag weir, closeup
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Photo G-2.19 Lake Harbor Pt 6 EFG Site; berm repair, excavating thru toe ditch

Photo G-2.20 Lake Harbor Pt 6 EFG Site; berm repair, berm peat stripped
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Photo G-2.21 Lake Harbor Pt 6 EFG Site; backfilling berm & ditch

Photo G-2.22 Lake Harbor Pt 6 EFG Site; replacing topsoil
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Photo G-2.23 Lake Harbor Pt 6 EFG Site; ready for grassing

Photo G-2.24 Lake Harbor Sinkhole site; stripping peat on berm
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Photo G-2.25 Lake Harbor Sinkhole site; excavating pipes above sandbag sites

Photo G-2.26 Lake Harbor Sinkhole site; excavating pipes above sandbag sites,
close-up
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Photo G-2.27 Lake Harbor Sinkhole site; note liquified material (4> survey rod
pushed into berm)

2.1.10.2. Reach 3 Point 4 Area.

Photo G-2.28 Reach 3 point 4; Seepage on berm
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Photo G-2.29 Reach 3 point 4; overview
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Photo G-2.30 Reach 3 point 4; close up of white staining from culvert discharge
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Photo G-2.31 Reach 3 point 4; drilling vertical drains
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Photo G-2.32 Reach

point 4; fill
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Photo G-2.33 Reach 3 point 4; excavating drain cap and laterals to ditch
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Photo G-2.34 Reach 3 point 4; vertical drains on 15° centers

Appendix G G-35 Jacksonville District



Geotechnical Evaluation

4. PROJECT GEOLOGY
4.1. Geologic History of the Lake Okeechobee Region

Most of the geologic history significant to the current study of Herbert Hoover dike has
occurred in the last 1,000,000 years. The lake Okeechobee region is part of the Florida
Platform which is a stable structure 400 miles wide and 600 miles long. The lake Okeechobee
region has historically been a local depression within that structure. The driving force for the
history of the region is the 4 major and numerous minor glaciations that have occurred in the
last million years. As each glaciation developed, sea level fell and the lake Okeechobee basin
became a fresh water lake in which fresh water sediments were deposited. When the glaciers
retreated, sea level rose and the sea covered the Okeechobee basin. Marine sediments were
then deposited. This cycle was repeated time and time again forming alternating fresh water
deposits and marine deposits. The depositional sequence is imperfect because of erosional
periods that would remove some of the previous depositions during each glacial cycle.

The continuous changes in sea level led to conditions that encouraged the formation of
caliche, hard pans, and cap rocks within the sediments. This process has created hardened
seams, stringers, and rock layers within the sediments at Herbert Hoover Dike. The cap rock
and hardened seams are common in the Fines Horizon which typically underlay the peat
horizon.

Currently we are recovering from the last glaciation. Sea level is rising and Lake Okeechobee
is a fresh water lake. When sea level rises another 20 feet, Lake Okeechobee will once again
become a marine environment.

4.1.1. Geologic Units. Geologic Units as reported by the USGS (USGS, 1971) are as
follows.

ORGANIC SOILS. Holocene. 0-10 feet thick. Peat. Low permeability.

LAKE FLIRT MARL. Pleistocene. 0-10 feet thick. Sandy marl. Low permeability.
TERRACE DEPOSITS. Pleistocene. 0-10 feet thick. Quartz sands. Low permeability.
FORT THOMPSON FORMATION. Pleistocene. 0-30 feet thick. Alternating marine and
fresh-water limestones and/or marls. Variable permeability; low in dense crystalline

limestones and high in shelly limestones.

CALOOSAHATCHEE MARL. Pleistocene. 0-30 feet thick. Shell, sandy clay, and sandy
limestone. Variable permeability; high in shell beds and low in clay.

TAMIAMI FORMATION. Miocene. 30 to 110 feet thick. Clay, sand, and sandy limestones.
Variable permeability; high in sandstones beds and low in sands and clay.
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4.2.  Geology of Reach 3, Herbert Hoover Dike.

Reach 3 is located in the southeastern section of Herbert Hoover Dike. It is approximately 7
miles long and runs between Structure 351 on the eastern end and Structure 354/Structure 3
on the western end (Lake Harbor). A total of 142 core borings were analyzed in determining
the existing geology beneath and near the dike. A cross section of Reach 3 was created using
20 representative core borings. The borings chosen represent the most consistent geology the
deepest elevations. On occasion, 2 closely spaced borings will be merged to provide the most
information. The borings range from approximately elevation +40.0 NGVD (centerline
borings) down to the deepest boring at elevation -42.0 NGVD. Due to the horizontal length
of the reach and the relatively shallow depths, the vertical exaggeration of the cross section is
200V:1H.

4.2.1. Geologic Units in Reach 3

4.2.1.1. Peat Horizon. Typically black, sometimes brown in color. May be fibrous to
intensely decomposed. The peat horizon is sometimes identified as an organic silt. The peat
horizon is continuous throughout most of Reach 3. Samples taken in the Everglades by the
USGS tested to be 5,000 years old. The Peat Horizon is about 8 feet thick at Belle Glade and
gradually thins out both to the northeast and west. The peat horizon in Reach 3 varies in
thickness from 1-8 feet and averages around 5 feet. An absence of the peat horizon is usually
an indication that it was locally excavated or the result of local topographic highs or sand
ridges when the peat horizon was being formed. The peat horizon sometimes appears to be
too thick, too thin, or it is found out of the natural geologic sequence; this is usually the result
of local excavations, fill placement, or spoil disposals. It is typically the upper natural
material present. Any materials overlying the peat horizon in Reach 3 are probably fill.

The Peat Horizon corresponds to the ORGANIC SOILS described by the USGS (USGS,
1946).

4.2.1.2. Fines Horizon. Typically tan calcareous silts and clays formed from decomposed
limestone. The Fines Horizon is not continuous. It is present in the eastern half of the reach
but thins and appears only occasionally in the western half of Reach 3. Where it does occur, it
typically forms an impermeable layer between the Peat Horizon and the Rock Horizon.

Where present, it ranges from 1 - 5 feet thick. Where absent, the Rock Horizon would then be
in contact with the Peat Horizon.

The Fines Horizon generally corresponds to the FORT THOMPSON FORMATION
described by the USGS (USGS, 1971).

An important feature of the Fines Horizon is a Limestone layer that is sometimes found at the
base of the Peat Horizon. USGS has identified this formation as the Lake Flirt Marl. Refer to
Figure H-4.1. This is a thin crystalline limestone typically a few inches to 2 feet thick. It is
often not identified in core boring logs. In core logs that did not identify this limestone, its
existence can often be inferred by high blow counts encountered at the base of the peat. In
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core logs not showing the high blow counts, the limestone may be thinner or weathered. It
may have been pushed out of the way by the sampler, or it is locally absent. It is exposed in
fields where the peat layer has been farmed out. The local people commonly refer to it as the
“cap rock”.

Figure H-4.1.-- Pit showing profile of sediments and peat in the Everglades near the northern
part of the Hillsborough Canal. A. Saw-grass peat, 4 feet thick. B. Lake Flirt marl, 20 inches
thick. C. Fort Thompson formation limestone.

[Courtesy U.S. Soil Conservation Service, Ft. Lauderdale]
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In an investigation of levee L-8 (located east of Herbert Hoover Dike), this limestone was
exposed at the base of the peat in a ditch. The limestone layer did not show up in the
investigative core borings that were drilled. The driller was then told to use special care when
drilling through the base of the peat and then the limestone was recovered. It was reported that
the limestone layer was continuous for miles.

4.2.1.3. Rock Horizon. The Rock Horizon occurs throughout Reach 3. It is typically 10 to
20 feet thick. The top of the Rock Horizon usually occurs at elevation 5.0 and continues to
approximately -15.0. This horizon thins to the west toward Structures 3/354. The rock
horizon is composed of interbedded limestone and sand layers. The limestones within the
Rock Horizon vary from dense crystalline limestones to sandy limestones to shelly
limestones. Some of the limestones are essentially impermeable while others are highly
permeable, containing voids and solutioning features. There were sometimes sudden and
complete losses of drill water when coring the limestone. In some areas the rock horizon is
essentially all limestone. In other areas the limestone grades into sand deposits. The sands
are usually clayey calcareous sands. Fine deposits such as silt and clay are interrbedded
within the rock horizon, formed from decomposing limestone.

The Rock Horizon generally corresponds to the CALOOSAHATCHEE FORMATION
described by the USGS.

4.2.1.4. Sand Horizon. Greater than 20 feet thick beginning around -15. Typically fine to
medium grained quartz sands and quartz silty sands. Usually has a significant shell

component. Occasional shell layers are present. Limestone beds are common.

The Sand Horizon generally corresponds to the TAMIAMI FORMATION described by the
USGS.

4.2.2. Typical geology. Refer to Figure H-5.2.
Upper levee fill. Sandy/rocky materials
Lower levee fill Silty/clayey materials
Peat Horizon.

Fines Horizon. Upper limestone, fines silts/clays, sandy silts
and clays

Rock Horizon. Limestone and sandy layers. Depending on location the horizon can
vary from being predominately a Rock Horizon to being predominately sands.

Sand Horizon. Sands with occasional layers of limestone.

Appendix G G-39 Jacksonville District



Geotechnical Evaluation

______ Lake 417 Ditch
. ; +12
xcavation /
Peat \ +8 /_
Fines
,_/ Limestone
Sand

Figure H-5.2. General Geology in Reach 3.

4.3. Geology of Reach 2, Herbert Hoover Dike.

Reach 2 is located in the southern section of Herbert Hoover Dike. It is approximately 20.5
miles long and runs between Structures 3/ 354 on the eastern end (Lake Harbor) to Structure
77 (Moorehaven Lock) to the west. A total of 300 core borings were analyzed in determining
the existing geology beneath and near the dike. A cross section of Reach 3 was created using
97 representative core borings. The borings chosen represent the most consistent geology the
deepest elevations. On occasion, 2 closely spaced borings will be merged to provide the most
information. The borings range from approximately elevation +40.0 NGVD (centerline
borings) down to the deepest boring at elevation -60.0 NGVD. Due to the horizontal length
of the reach and the relatively shallow depths, the vertical exaggeration of the cross section is
200V:1H.

4.3.1. Geologic Units in Reach 2

4.3.1.1. Peat Horizon. The peat composition is similar to that of Reach 3. The peat horizon
is continuous from Structures 3/354 (Lake Harbor) east to approximately 2.5 miles west of
Culvert C-3. The peat is absent for about 2 miles until it starts reappearing in a continuous
fashion 2 miles west of Structure 310 at Clewiston. The peat does appear sporatically in 2
borings in-between these areas. The Peat Horizon is mostly continuous for 2 miles west of
Culvert C1A or Approximately midway between Culvert C1A and Mooorehaven Lock. The
Peat is thickest on the eastern end of Reach 2 where it averages approximately 5 feet. The
peat thins to 1-2 feet from midway between Structure 4 and Culvert 1A and continues west
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until it pinches out between Moorehaven lock and Culvert C1A. Any materials overlying the
peat horizon in Reach 2 are probably fill.

4.3.1.2. Fines Horizon. Typically tan calcareous silts and clays formed from decomposed
limestone. The Fines Horizon is almost non-existent in Reach 2. For the most part, the peat
overlies limestone or sand.

4.3.1.3. Rock Horizon. The Rock Horizon occurs throughout Reach 2, however, it thins
substantially from east to west and is sometimes completely absent in the lithology. The
Rock Horizon continuous it’s characterization from Reach 3 for the first 1.5 miles where it is
typically 20 feet thick. After 2 miles the rock thins to 10 feet or less and ranges from
elevation +10.0 to 0.0. The rock ceases to be continuous 0.5 miles east of Structure 310 and
becomes patchy throughout the rest of Reach 2 with a local concentration between Structure 4
and Culvert 1A.

4.3.1.4. Sand Horizon. With the thinning out of the Peat Horizon, the absence of a Fines
Horizon and thinning and patchiness of the Rock Horizon, the Sand Horizon is the dominant
feature in Reach 2. Core borings have shown the thickness of this horizon to be in excess of
50 feet and is often present at or near the surface. This horizon is typically fine to medium
grained quartz sands and quartz silty sands. Limestone beds are common along with lenses of
clay and silt. The sand often has a significant shell component. Occasional shell layers are
present.

4.3.1.5. Below the Sand Horizon. Approximately 7000 feet west of Structures 3/354 (Lake
Harbor) to Culvert C-3, a thick layer of silt (ML) and clay (CL) is present starting as high as
elevation -20. This layer is 10 to 15 feet thick, runs at least 12,000 feet and underlies the
Sand Horizon. Below this fines layer, moderately hard limestone reappears starting around
elevation -36. The thickness or true extent is unknown due to the lack of information at this
depth. The limestone continues to Structure 310 in Clewiston and terminates. Before reaching
Structure 310, the limestone rises to elevation -25 with a thickness of 10 feet. In addition
several large shell areas exist within the limestone in this area. The fine layer reappears and
runs for approximately 2 miles west until it also terminates at Structure 310. This layer is
composed of silt (ML) and is 10 to 15 feet thick overlying the limestone.

4.3.1.6. Within the Sand Horizon. Small areas of silt, clay, shell and rock exist with no
definite consistency within the Sand Horizon from Structure 310 to 1 mile east of Culvert 1A.
A shell layer up to 25 feet thick exists from elevation +5.0 to -20.0. The shell bed is present
for 3 miles starting at Culvert 1A. Underlying the shell bed and extending 1 mile east of
Culvert 1A is a clay layer (CL) with an average thickness of 10 feet and thickest at 15 feet.
The bottom of the clay layer terminates at elevation -25 where it may be underlain by a thin (2
foot) layer of limestone. These layers are sandwiched between the Sand Horizon.

4.4. Evaluation of Soil Classifications.
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4.4.1. Comparison of Samples to Core Logs. Inspections of core samples were made at the
District warehouse prior to the seepage model calibrations. Comparisons were made between
the samples in the jar and the descriptions and classifications on the core logs. Where obvious
errors existed, or another interpretation seemed more appropriate, a change to the model was
made. The materials have been classified from samples recovered from core borings.

Hundreds of core borings have been drilled over the last 40 years. Care must be used when
interpreting the core boring logs because the quality of the drilling/logging of materials can
affect how the materials are classified. In general, the geology of the area is well behaved and
predictable; but, if one were to select any isolated group of core boring logs, the geology may
appear erratic or chaotic. There are 2 principal reasons for the apparent lack of correlation:

First, a significant number of core borings were drilled in disturbed soil horizons. Core
borings drilled here would sample fill materials and/or in shoaling that is filling old borrow
areas.

Secondly, hundreds of core borings were drilled over a 40 year time period, drilled by a dozen
different drillers and or agencies, logged by a dozen different geologists, and drilled by
different equipment. The same materials can be classified differently.

4.4.2. Examples of Classifications Problems. The same material in the Fines Horizon could
be classified as a sandy clay, a sandy silt, a clayey sand, a silty sand, or a marl by different
geologists.

Two different core logs may classify an apparent sand layer. In one core boring we may
determine that it is actually a limestone layer because it is in a horizon in which other nearby
core boring logs have identified the limestone layer. In addition, high blow counts were
encountered when drilling through this “sand”.

In another core boring, there was also a high blow count; which could suggest a rock layer
rather than sand; but, on closer examination the material is fine quartz (SP) sand in which it is
not unusual to have high blows counts. Additionally, we note that surrounding core boring
logs indicate that this is a high blow count sand deposit and not a rock horizon.

4.5. Embankment Materials

4.5.1. Excavation. Excavations adjacent to the dike were used to construct the embankment.
Therefore, the embankment (fill) was built from the same materials the embankment sits on.

Where the foundation materials are predominately silts/clays, the levee was constructed out of
silty/clayey fill.

Where the foundation materials were predominately sand, the levee was constructed out of
sandy fill.
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Where the foundation materials were predominately rock, the levee was constructed out of
rocky/gravelly fill (potentially highly pervious).

Where the foundation materials were predominately shell, the levee was constructed out of
shelly fill (potentially highly pervious). Shell (whole or sand to gravel sized fragments) is
often present in other materials. There is both sand and sand with shell, silt and silt with shell,
clay and clay with shell. There are shell and shelly horizons in which appreciable amounts of
shell are present, regardless of the principal classification. Example: shelly sands, shelly silts,
shelly clays, and shelly limestones.

4.5.2. Method of Herbert Hoover Dike Construction. The general construction method
was to strip and spoil the peat from the continuous borrow area adjacent to the levee and then
construct the levee using the borrow trench excavation. An exception to this plan is that
some peat™** was placed at the land side toe of the levee and some peat was probably also
placed at the lake side toe of the levee. This was done to form longitudinal dikes used to
contain hydraulically placed fill.

The embankment was placed as hydraulic fill. Hydraulic fill placement will separate coarse
materials which settle out quickly from fines which settle some distance away. When
dredging the Rock Horizon, the hydraulic fill placement would have created layers and lenses
of gravelly materials in the Herbert Hoover embankment that would forms zones of high
permeability within the embankment.

note: **The peat horizon was typically left in place beneath the footprint of the dike. Some
of the peat under the footprint of the dam was probably pushed up to form the lateral dikes.

4.5.3. Inverted Fill Sequence. A typical section of the levee embankment can often be seen
to be an inversion of the natural sequence of foundation materials. If the foundation is
layered from top to bottom as :

peat horizon

silt horizon
limestone horizon
sand horizon

the levee fill will be the inverted sequence of that; from top to bottom:
sand horizon
gravel (limestone) horizon

silt horizon
peat horizon

4.6. Ground Water Condition.

Appendix G G-43 Jacksonville District



Geotechnical Evaluation

4.6.1. General. The report by USGS, 1971 presents a detailed study of the seepage beneath
the Dike and its effect on the ground water table.

There are three principal factors controlling the surface ground water table in at Herbert
Hoove Dike. These are Lake Okeechobee, the drainage canal complex, and rainfall.

Before the construction of Herbert Hoover Dike and the extensive drainage control ditch
system, the project area was part of an extensive flow-way which transported water from the
Kissimmee River watershed to the Everglades in the south. The project area was an extensive
wetland with Lake Okeechobee enlarging and flooding onto the marshy plains during wet
periods. During dry periods, Lake Okeechobee would shrink in size.

With the construction of the Herbert Hoover Dike system, Lake Okeechobee became a flood
control reservoir holding back flood waters. With the addition of the extensive drainage canal
system, the ground water of the marshlands south of the Lake Okeechobee was lowered to the
point where agricultural activities were possible.

The current surface water table is controlled by operations of the drainage ditches which are
operated for the benefit of agricultural interests. During rainy periods, when the water table
rises, water is directed out of the agricultural lands and pumped into Lake Okeechobee.
During dry periods, when the surface water table falls and the fields dry out, water is taken
from Lake Okeechobee to irrigate the fields. Excess waters not needed for agriculture are
discharged through control structures and principal canals out of the region.

4.6.2. Underseepage from Lake Okeechobee. Underseepage from the lake has minimal
affect on the ground water table in the agricultural lands. Normally, Lake Okeechobee is
higher than the controlled water tables in the agricultural lands. Seepage would then occur
under the Dike towards the agricultural lands. The seepage paths are principally through
limestone layers and shelly horizons. The limestones and shelly horizons were exposed to
direct contact with the Lake waters by deep borrow areas within the Lake that were excavated
for the construction of Herbert Hoover Dike.

There is often a substantial decrease in seepage from the Lake by the silting in of the
reservoir. Over time, fines and muck settle in the deep borrow area excavations and form a
barrier to seepage. Another process known as filtercaking occurs where seepage waters carry
fines with them that plug the voids that are carrying the seepage. Our piezometric studies
indicate that the silting in of the reservoir and the filtercake process is significantly restricting
seepage under the Dike. For seepage under the Dike, two paths are possible:

The first path is where the seepage in the limestone beds and shell layers is confined by the
Fines Horizon and maintains artesian pressures. The seepage is discharged gradually some
distance away in the agricultural lands. A variation on this model is where the limestone and
shell layers act as drains (no artesian pressures) and the Fines Horizon allows a perched
watertable condition to exist. An example of this condition occurs at culvert C-10A where the
piezometric pressures below the Fines Horizon are lower than the water level in the canal.
The subsurface water is draining toward the fields some distance away.
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The second path is where the seepage finds a break in the Fines Horizon at the toe of the Dike
and the waters immediately discharges to ditches or lakes or canals located at the toe of the
levee. The breaks in the Fines Horizon are caused by excavation (canals, ditches, lakes, a
quarry, ditches) through the Fines Horizon, or in some cases by artesian pressures that were
sufficient to force open paths through the Fines Horizon.

4.6.3. Landside Water Surface Elevations. This is a complicated issue. For the purposes
of this report, the water elevations of concern are those in the ditches running parallel to the
embankment. These are called by several names, "toe ditches", seepage collector ditches",
etc. Except for very few areas, no ditches are instrumented. Therefore, no comprehensive
data exists. In an effort to provide the best estimates of landside water surface elevations
between Clewiston and Port Mayaca, a meeting of representatives from CESAJ, South Florida
Water Management District (SFWMD), and Chapter 298 Drainage Districts was held at
CESAJ’s South Florida Operations Office (SFOO) in Clewiston on 24 September 1996.
Attendees included Ron Graydon (Superintendent, Ch. 298 Drainage Districts), Steve Ciulla
(SFWMD), Marlyn Harn (SFOO), Tony Dipiero and Sam Honeycutt (CESAJ-EN-GS), Jim
Vearil and Sue Sofia (CESAJ-EN-HW), and Pete Grace (CESAJ-EN-HC). Results of the
meeting and subsequent site inspections are summarized below. It should be noted that topics
of discussion included the Everglades Protection efforts. Although proposed water
management strategies involve increased flow diversion to stormwater treatment areas south
of Lake Okeechobeechobee, it was agreed that local drainage districts would still need to
pump waters into the lake under certain conditions.

4.6.3.1. No-Pumping Threshold Lake Level. The Chapter 298 Drainage Districts’ pump
stations are not operational if the level of Lake Okeechobee equals or exceeds 19 feet, NGVD.
These pump stations typically pump water into a relatively small diked containment area
adjacent to the landside face of Herbert Hoover Dike. The diked area is connected to the lake
by a flap-gated culvert; therefore, as the water surface elevation in the diked containment area
increases to a level which exceeds the lake level, the flap gate opens and water passes into the
lake. The 19 foot, NGVD, pumping limitation is related primarily to the elevation of the spur
dikes which surround the pump outflow containment areas. Due to the spur dike crest
elevations, if the lake stage equals or exceeds 19 feet, the water surface in the containment
areas can not be raised to levels needed to force open the culvert flapgates; therefore pumping
operations would be discontinued under such conditions. It should be noted that during the
high water events of 1994, New Hope Sugar pumping operations at Culvert 12A were unable
to pump against the 18.6 foot, NGVD, lake stage. As a result, fields in that area were flooded.

4.6.3.2. Head Criteria. Critical heads at specific Chapter 298 pump stations were identified
as:

East Shore DD PS at Culvert 12 - 8 feet

South Shore DD (Bean City) PS at Culvert 4A - 12 feet
East Beach DD PS at Culvert 10 - 12 feet

South FL Conservancy Dist PS P-5-N at S-236 - 19 feet
New Hope Sugar PS at Culvert 12A - 18 feet
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These heads define the maximum difference in intake and outflow water levels against which
the pumps are capable of operating.

4.6.3.3. Clewiston Industrial Canal East to S-236. Landside water levels in this area are
dependent on the toe ditch which parallels the dike. Water levels in that toe ditch are
controlled by the inverts of approximately 6 culverts which convey water southward under the
highway. During wet periods, the least possible toe ditch water level would be equivalent to
the lowest culvert invert elevation. CESAJ-EN-GS personnel indicated that invert elevations
for specific culverts are available in their records (DOT drawings). During extreme
conditions (e.g., when piping problems are a concern), the head across the embankment could
be reduced by blockage of the highway culverts, thereby raising the toe ditch water surface
elevation. No measured landside water level data is available.

4.6.3.4. S-236 East to S-3. In this area, a toe ditch lies between the embankment and
highway 27. This ditch drains westward; therefore, toe ditch water levels are controlled by
the invert elevation of a culvert which links the ditch to the C-3 intake basin. Approximately
8 culverts, with invert elevations around +10 feet, NGVD, provide drainage under the
highway. Measured water level data should be available from staff gages at S-236, C-3, and
South Florida Conservancy PS-5-N. A new staff gage should be installed in the toe ditch east
of C-3 when possible. At the east end of this area, the toe ditch follows the highway
alignment and a swampy wooded area with a borrow pit, then a park/picnic facility, separates
the embankment from the highway. The existence of a drainage connection between the
borrow pit/wooded area and toe ditch should be investigated further. Under extreme
conditions, blockage of the highway culverts and control of flow (via riser) into the C-3 intake
should be considered for raising tailwaters.

4.6.3.5. S-3/S-354 East to Culvert 4A. Landside water levels in this area are again defined
by toe ditch conditions. The ditch flows westward from C-4A and empties into Miami Canal
through three 60(?)-inch diameter culvert barrels. Measurements recorded at S-354 can be
used to identify toe ditch water levels. Approximately 17 culverts, many of which were
apparently boarded shut in the fall of 1995 (and are now reopened), provide drainage under
the highway. A slag toe berm (crest elevation 18 feet, NGVD) has been constructed along
two sections of embankment in this area. The east and west berm sections are about 0.3 and
0.6 miles in length, respectively. During extreme conditions, tailwater elevations could be
increased by blockage of highway culverts and control measures at the culverts linking the toe
ditch to S-354.

4.6.3.6. Culvert 4A (Bean City PS) East to S-2. A toe ditch drains from S-2 westward and
empties through a 78-inch diameter culvert into the intake basin for the Bean City pump
station. Toe ditch water levels are controlled by the +3.65 foot, NGVD, culvert invert
elevation on the west end. Measured water surface data is available from the intake staff gage
at the Bean City pump station. During extreme conditions, toe ditch water levels may be
maximized by control of flows through the culvert at Bean City pump station.
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4.6.3.7. S-2/S-351 North to Culvert 12. Immediately north of S-351, there is no drainage
ditch paralleling the embankment toe. The landside water surface conditions in this area are
controlled by the local groundwater elevation. Sugar cane fields which border the
embankment toe are drained by ditches which carry flows southward, then westward to
Hillsboro Canal. The northern ends of these north-south drainage ditches originate at the
embankment toe; therefore, the best approximation of landside water levels is equivalent to
the water level in the north end of these ditches. During the site investigation, water in the
ditches suggested that the water table was about 2 to 3 feet below ground elevation at the toe.
A staff gage at the north end of one of these north-south drainage ditches would provide
valuable information relative to landside water levels in this area, which extends for
approximately 6,000 feet north of S-351. North of this area, a toe ditch collects drainage from
as far north as Culvert 12 and carries it south to Hillsboro Canal. Pump stations in this area
are capable of pumping internal drainage canals down to levels lower than water levels in
Hillsboro Canal; therefore, characteristic elevations (invert and top of bank) of the toe ditch
should be used to approximate landside water levels in this area. A rock quarry is located at
the extreme north end of this area. Water levels in the quarry pit best define the landside
conditions immediately south of C-12; however, little information is available.

4.6.3.8. Culvert 12 North to Culvert 12A. A toe ditch extends along this entire area, from
Paul Bardin Park to C-12A. This ditch collects seepage and runoff between the dike and
highway 715. Site inspection revealed only one culvert which passes flows beneath the
highway. A small pump and staff gage are located at the extreme north end of the toe ditch.
When operated, this pump passes water from the toe ditch into the intake basin for the New
Hope Sugar Pump Station. Measured toe ditch water level data is available from the staff
gage mentioned above.

4.6.3.9. Culvert 12A North to Culvert 10. Landside water levels in this area correspond to
conditions in a toe ditch which borders the Palm Beach County Glades Airport. The ditch
drains to the south and empties through a culvert into the New Hope Sugar Pump Station
intake basin; therefore, when toe ditch water levels exceed +7 feet, NGVD, they correspond to
measured intake water levels at the pump station. During extreme conditions, tailwaters could
be maximized by control of flows through the culvert at the south end of the toe ditch.

4.6.3.10. Culvert 10 North to Okeechobee State Park. A toe ditch extends along the base
of the embankment throughout this area. The ditch drains from Okeechobee State Park
southward and empties through a 36-in diameter French drain system into the intake basin of
the East Beach Water Control District Pump Station 1, where water level measurements are
recorded; therefore, when toe ditch water levels exceed +10 feet, NGVD, they correspond to
measured levels at the pump station intake. During extreme events, tailwaters could be
maximized by control of flows at the culvert which links the French drain system to the pump
station intake basin.

4.6.3.11. Okeechobee State Park North to S-352. North of Okeechobee State Park, a toe
ditch conveys flows northward to the West Palm Beach Canal at S-352; therefore, S-352
water level measurements will be used as indicators of the toe ditch water surface elevations.
Along approximately half of this 3 to 4 mile drainage zone, a Florida East Coast Railroad
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track parallels the embankment. Under extreme circumstances, measures to raise tailwaters in
this area could include ponding of water between the railroad and embankment (i.e., the
railroad bed might be used as a sublevee).

4.6.3.12. S-352 North to Culvert 13. In this area, a toe ditch transfers flows from a point
just south of C-13 southward directly into the West Palm Beach Canal. S-352 water level
measurements may be interpreted as toe ditch water levels.

Tailwater control could be attempted during extreme conditions through blockage of flows at
the toe ditch intersection with West Palm Beach Canal.

4.6.3.13. Culvert 13 North to Culvert 10A. A toe ditch controls drainage from C-13 north
to C-10A. Flow proceeds from south to north and empties directly into L-8 Canal at C-10A;
therefore water level measurements at C-10A may be used to approximate water levels in this
toe ditch. It should be noted that the installation of a gated structure (e.g., stop log riser or
screw gate) on each side (north and south) of Culvert 13 would provide beneficial toe ditch
water level control during extreme events. Since CESAJ controls toe ditch outflows (i.e., at
S-352 and at C-10A), the gates would allow for higher tailwaters in the toe ditches with no
detrimental effects to the Chapter 298 controlled drainage which is transferred to C-13 from
the east.

4.6.3.14. Culvert 10A North to Port Mayaca. Drainage along the base of the embankment
is controlled by a toe ditch between C-10A and Port Mayaca (i.e., St. Lucie Canal). In this
area, the Florida East Coast Railroad track and/or highway 98 parallel the dike alignment.
During periods of excessive rainfall, this area is subject to ponding; therefore, landside water
surface elevations will approach (and sometimes exceed) the elevation of the highway crown.
During normal conditions, the landside water surface elevation can be approximated as the toe
ditch bottom elevation. Measured water level data at culverts C-14, C-16, C-11, and S-308-B
(Port Mayaca Lock) may provide additional insight relative to landside water levels in this
area.

4.6.3.15. During the 25 September 1996 return to Jacksonville, CESAJ-EN-H personnel
made tailwater site inspections at various locations between Clewiston and Okeechobee (i.e.,
along the west shore). Those areas are typically characterized by a large landside borrow
canal in which tailwater elevations are controlled by USACE water control structures.

4.7. Engineering and Geologic Features Seen Along Different Reaches of the Herbert
Hoover Dike.

Following is a list of features observed being present at Herbert Hoover Dike. At any location
along the levee one or a combination of the listed features may exist.

Refer to Figure H-4.3 to key numbered items to locations.
4.7.1. Peat/Limestone Interface. A 6-inch layer of limestone at the base of the peat is a

potential path of seepage/erosion. This peat/limestone condition is very wide spread.
Sometimes the limestone is shown on the core boring logs. Sometimes the limestone only
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shows up as a high blow count seen at the base of the peat. Sometimes there doesn’t appear
to be any evidence of the limestone layer at the base of the peat. We believe it can exist even
where there is no indication of it seen on the core logs.

4.7.2. Artesian Flow. Some piezometers in the limestone at the toe of the dike show
artesian conditions. The existence of artesian pressures indicates that the Fines Horizon is not
breached. The artesian pressures have a potential to heave the levee toe.

4.7.3. Blown Ditch. Piezometers show direct connection to the deep limestone. The Fines
Horizon has been breached.

4.7.4. Ditch Drawdowns. In some areas, pumps can rapidly drawn down land side ditch
water levels and increase differential heads between the lake and the ditch. Pumping the
ditches down during a high lake stage could fail the levee.

4.7.5. Blocked Land Side Toe. Clayey land side toe fill blocks seepage through the
embankment and creates a high piezometric level within the embankment.

4.7.6. Soft Toe, Springs. The blocked land side toe results in a soft toe and water seeps at
the land side toe of the embankment. These are indications of high piezometric levels at the
toe of the levee. Soft toes can be located by driving a vehicle along the toe of the dike; you

have located a soft toe when you bog down. They can also be located by the grass mowing

patterns; the tractors avoid these areas and leave patches of unmowed grass.

4.7.7. Gravel Layers. Gravel and shell layers in the embankment create seepage paths.
These layers come about because the borrow area used to construct the levee contained rock
and/or shell horizons and the material was placed as hydraulic fill.

4.7.8. Pervious Zones. Piezometers show sections of the embankment are highly pervious.
This is probably related to gravel/ shell layers, erosion or voids. The size of these pervious
zones can not be determined. Their existence is principally a function of the materials that
were locally available at any given time when the fill was being placed by hydraulic methods.
Shell deposits are common at the site and significant portions of the levee would have been
built out of highly shelly material. Additionally, rock deposits placed as fill would produce a
gravelly embankment.

4.7.9. Soft Embankment. Soft embankment zones are identified by abnormally low blow
counts encountered during drilling. They could be related to non-compaction of the materials
due to an arching effect that prevents compaction of the foundation materials. They could
also be an indication of internal embankment erosion which has removed material from the
foundation creating seepage/piping paths.

4.7.10. Soft Foundation. Soft foundation zones are identified by abnormally low blow
counts encountered during drilling. They could be related to non-compaction of materials due
to an arching effect or could be an indication of foundation erosion which has removed
material from the foundation creating seepage/piping paths.
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4.7.11. Filtercake Control. Deep borrow excavations in the lake connect the deep
limestone directly to the lake. Subsequent filling of the borrow area excavation by shoaling
and muck usually seals off the limestone and limits seepage under the embankment.

4.7.12. Clayey Upstream Toe. Clayey lake side toe acts as an upstream clay blanket. This
feature is a result of the original construction methods used to construct the levee.
Longitudinal dikes were pushed up from whatever materials (including clayey/silty/peaty
materials) were locally available to act as a containment dike to hold the hydraulic fill being
placed.

4.7.13. Overflow. Blocked clayey upstream toe acting as a clay blanket causes the
embankment to have a low piezometric surface until water overtops the clay. Then there will
be a step increase in the water level. A section of levee that looks good at a given elevation
can have significantly different performance characteristics when the clayey upstream toe is
overtopped.

4.7.14. Sinkholes. Numerous sinkholes are seen along the crest of the levee in the lake
Harbor area. This occurred in the same reach of the embankment where significant piping of
materials occurred at the toe of the levee during the 1995 high water event. Sand is settling
into the gravelly layers deeper in the embankment, filling up voids and/or the material is
being piped out of the embankment.

4.7.15. Quick Conditions. Low blow counts at the toe of the levee indicate an active quick
condition (unstable) and that materials at the toe are at the critical piping condition.

4.7.16. Deep Excavations. Deep excavations at the land side toe of the levee expose the
Rock Horizon. This shortens the seepage paths and increases the seepage potential.
Additionally, since seepage paths would be under water, we are not able to monitor any
damages that may be occurring. A serious erosion problem could be occurring under the
Herbert Hoover Dike without any observable signs. A dike failure could occur without any
warning.

4.7.17. Fire Toe Trench. A construction feature that breaches the peat to prevent peat fires
from burning under the embankment. They provide a direct connection from the fill to the
limestone at the base of the peat. This allows a seepage path to jump from the embankment to
the peat/limestone interface or visa versa.

4.7.18. Seepage Trench. An unusual construction feature that breaches the peat on the
upstream toe of the levee similar to the fire toe trench. This may also allows a seepage path
to jump from the embankment to the peat/limestone interface or visa versa

4.7.19. Low Density Peat Horizon. The peat located at the toe of the levee will heave/float
with high tail water.
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4.7.20. Two Phases of Levee Construction. The embankment was built to elevation +34 in
1937. The embankment was raised to +38 feet in 1964. This adds more complexity to
understanding the embankment.

4.7.21. Cemented Horizons. Cemented horizons within the Fines Horizon could serve as
roofs that would allow erosion paths to form and propagate horizontal piping paths.

4.7.22. Erodeable Shell Layer. An erodeable shell layer composed of very small rounded
shell about the size of coarse sand. This thin, wet layer was recovered, but not logged, in
borings CB-HHDR-6B and CB-HHDR-6C (Reach 1, Line 6, quarry site). There is no reason
to expect it is limited to this single occurrence. It could easily be overlooked in other core
borings. The material has no cohesion and its shape and uniform size would make it easily
erodeable.

4.7.23. Power Pole / Shallow Well Installations. These man made features breach the
confining layer and provide a path for water under artesian pressure to erode materials. At
the Florida Power & Light embankment failure, there were power poles installed at the
downstream toe of the embankment in the area where the breach occurred. These power
poles would have penetrated a sandstone layer that was probably associated with the
embankment failure.

4.7.24. Horizontal Conduits Through the Enbankment. Either culverts or water supply
pipelines active or abandoned. Some are unknown (S-352N site) and can provide a path for

piping.

Lake
B Ditch
. \Y ~ ’/ 15
Excavatlory Peat "‘318 1 "',‘17 S 19 \ 4 /_
11/ Fines 10 21 \3v\,

- J Limestone 27 2 \\1\6

Figure H-4.3. Engineering and Geologic Features.
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5. SEEPAGE AND SLOPE STABILITY ANALYSES.
5.0 Notice of Incomplete Engineering Analyses and Geotech Appendix

This Appendix is being provided in advance of the final. The reader should be aware that it is
incomplete at this time, with some additional analyses pending and write-up. This Appendix
has not been peer-reviewed. The enclosed analyses, results, and recommendations as such
should be considered preliminary and subject to revision pending review comments.

5.1. Available Data

Laboratory and field hydraulic conductivity tests for the soils and rocks in Reaches 2
and 3 were compiled and analyzed in original MRR. The expected values from the MRR for
the soil and rock types that make up the analysis sections were used in the seepage analyses.
Additional field investigations were conducted after the original MRR was published, and
those data were utilized in the creation of idealized analysis sections.

The analysis cross sections were simplified from the actual field conditions for the
purposes of these seepage analyses. Materials of similar characteristics were grouped
together to form soil units, and the soil or rock of a given unit was assigned one hydraulic
conductivity value. This has the effect of modeling a soil layer as if it were homogeneous.

Field studies have identified the presence of a “filtercake” in some areas of the rim
canal (USACE 2000). This very soft silt and clay that has been deposited in the canal has not
been documented for the entire length of the canal and the actual thickness at the cross
sections are not known. If present, the filtercake would act as an upstream blanket within the
rim canal of relatively impermeable material and would help to prevent both through and
underseepage. It is possible that storm activity and maintenance dredging has removed the
filtercake or will disturb it in the future. For the purposes of these analyses, therefore, the
filtercake was assumed to not be present in the analysis sections.

5.2. Selection of Critical Gradients
Critical gradients were estimated for the cross section soils. The vertical critical
gradients (I.,) were defined as the ratio of the submerged unit weight to the unit weight of

water. Horizontal critical gradients (Icn) were calculated using the following equation (Al-
Hussaini, et. Al. 1997):

Lo = Ivtand

The critical gradients for the materials found in the cross sections were calculated
using the assumed unit weights of the embankment and foundation soils and are presented in
the table G-5.1.
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Table G-5.2: Critical Gradients Used in Analyses

Soil Type Vertical Critical Soil p-Angle Horizontal Critical
Gradient (I.y) Gradient (Ten)

Embankment Fill 0.92 30 0.53
Peat 0.12 20 0.04
Sand 0.92 30 0.53
Silts and Clays 0.60 29 0.33
Limestone 1.2 45 1.2
Shell 0.92 29 0.51

Previously published reports have identified the fill soils as having critical vertical
gradients of 0.7 to 1.1 and horizontal critical gradients of 0.5 to 0.9. Critical vertical gradients
for peat have been identified as 0.1 to 0.25, and critical vertical gradients for the silt and clay
soils as 0.4 to 0.6. The critical gradient values contained in Table G-5.1 are on the
conservative side of the spectrum of previously published values.

5.3. Seepage Analyses.

Previous Geotechnical evaluations of the levee have concluded that a section of HHD
would breach due to piping at a lake elevation of +21 feet-NGVD. An engineering firm
contracted to perform an independent analysis of the seepage problem also determined there
was a significant risk of breach of HHD. A board of expert consultants reviewed both the
Corps of Engineers’ analyses and the independent engineering firm’s analyses and concluded
that an unacceptable risk of HHD failure existed. The consultants recommended
rehabilitation of HHD.

The Geotechnical analyses contained herein serves two purposes: 1) to demonstrate
that under existing conditions, the modeling would reflect what has been documented in the
field with respect to on-going seepage and piping; and 2) model and develop remedial
measures that would provide for a stable solution under the SPF event. Seepage analyses of
the typical cross sections were completed and are documented in this report. Models were
constructed for lake elevations 17.5 and 26 (SPF level), referenced to vertical datum
NGVD29. Exit gradients, both X and Y components, were selected directly from within the
SEEP/W output by clicking on an individual element within a soil unit where the model
showed the phreatic surface daylighting on the ground surface. These exit gradients were
then used to compare against the critical gradients for the soil unit and the factor of safety
against piping was calculated in accordance with the following equation:

FS=1,/1
Where: I, = critical horizontal or vertical gradient
I =horizontal or vertical gradient selected from model

FS = Factor of Safety (USACE criteria says minimum=2.8)

The choice of which lake elevations to model was based in part on time constraints
imposed on us to develop this report, but mostly based on experiences during the high water
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events of 1995 and 1998 coupled with subsequent emergency responses to seepage and piping
at lower lake elevations ranging from 15.3 up to 17.1. In fact, during the high water events of
1995 and 1998, seepage and piping began at lower elevations than the maximum elevations
recorded for the events 18.6 and 18.5, respectively. During the original MRR and subsequent
design reports, most modeling was performed at a lake elevation of 18.5 (approximately 30-
year flood event). The decision to model a lake of 17.5 for this report is in a sense a
compromise between experiences of seepage occurring at lower elevations and the extreme
seepage conditions that occurred during 1995 and 1998. Further, efforts are concurrently
underway to revise the Lake Okeechobee regulation schedule to a peak of 17.57.

The idealized cross sections developed from the available drilling logs were used as
the basis for the seepage analysis. The hydrogeologic conditions of the HHD and foundation
soils were modeled in cross sections at Stations 3866-+00, 3826+00, 3726+00, 3606+00,
3246+00, 3127+00, 3016+00, hh, ii, jj, and 2600+00. Hydraulic conductivity values were
assigned from recommended values from the MRR. Each cross section was evaluated for the
steady-state seepage condition at lake elevations of 17.5 (approximately 10-year flood level)
and 26 (SPF level). Sections analyzed within each Reach are summarized below in Table G-
5.2.

Finite element analyses were carried out utilizing the methods and procedures
contained in the GeoStudio 2004 software package created by GEO-SLOPE out of Alberta,
Canada. This package allows for the integration of previously separate seepage analyses,
performed with SEEP/W, and slope stability analyses, performed with SLOPE/W.

Table G-5.3: Sections Analyzed Within Reaches 2 and 3
Reach Station Location
3866+00
3826+00
3726+00
3606+00
3246+00
3127+00
3016+00

Secl

Sec2

Sec3
2600+00

\S)

(USERUS VS TRUS I (O I \© 2 \O I \O Il \S I} \ O]

In all cases where a toe ditch was present in the cross section, the toe ditches were
modeled empty. Operations personnel routinely take note of and monitor numerous seeps,
and occasionally boils, in a section of the toe ditch that becomes unwatered by the agricultural
pumping that occurs in the area. The drawdown of agricultural fields and toe ditches in the
area has the effect of increasing the head differential across the HHD and aggravating the
occurrence of seepage and piping-related incidences. The boundary conditions for the nodes
along the toe ditch were therefore set as a potential exit seepage face to mimic the conditions
experienced in the field of empty toe ditches.

5.4. Seepage Analyses Results.
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Reach 2 - Station 3016 - The seepage analyses of the cross section at Station 3016
shows [explain conditions modeled and model results]. . . Table G-5.3 shows the exit
gradients and calculated factors of safety for the different conditions modeled.
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Table G-5.4: Results of Seepage Analyses for Reach 2 Station 3016+00

Lak Modificati Flux @ MaxY  Critical Factor Max X  Critical Factor Satisfy X Berm
e onto HHD Toe Exit Vertical of Exit Horizont of and Y Distance
Elev Ditch Gradie Exit Safety Gradien al Exit Safety Gradients  Away from
(ft) (ft3/d/ft)  nt Gradien (=idiy) t Gradient (=ic/in) ? (FS>=2.8) Toe Ditch
t
175 None 5.63 2.53 0.12 0.05 0.67 0.04 0.06 No NA
26 None 15.27 4.39 0.12 0.03 1.01 0.04 0.04 No NA
26 Wall 9.63 3.43 0.12 0.03 0.83 0.04 0.05 No NA
26 Wall 7.40 2.96 0.12 0.04 0.74 0.04 0.05 No NA
26 Wall 6.18 2.68 0.12 0.04 0.69 0.04 0.06 No NA
26 Berm 9.01 0.78 0.12 0.15 0.15 0.58 3.95 No 24
Berm +
26 Drain 12.69 0.76 0.12 0.16 0.19 0.58 2.99 No 24
Berm +
26 Drain 15.69 0.77 0.12 0.16 0.19 0.58 3.10 No 200
Berm +
26 Exc. 228.00 1.71 0.92 0.54 0.33 0.58 1.76 No
Berm +
26 Exc. 93.29 0.61 0.92 1.51 0.30 0.58 1.93 No
Berm +
26 Exc. 102.00 0.48 0.12 0.25 0.10 0.58 6.04 No
Wall +
Berm +
26  Drain 7.50 0.38 0.12 0.32 0.13 0.58 4.53 No 200
Wall +
Berm +
26 Drain 452 0.18 0.12 0.67 0.07 0.58 8.92 No 200
Wall +
Berm +
26 Drain + 96.50 0.12 0.92 7.67 0.17 0.58 3.41 Yes
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Exc.
Wall +
Berm
26 +Exc.
Wall +
Berm
26 +Exc.
Wall +
Berm +
Drain +
17.5 Exc.

0.21

0.22

0.07

0.92

0.92

0.92

4.38 0.12 0.04

4.18 0.11 0.58

13.94 0.10 0.58

0.33

5.27

5.80

No

Yes

Yes
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Reach 3 - Station 2600 - The seepage analysis representing existing conditions of the
cross section at Station 2600 shows that the highest flows occur through the limestone layers
and that the presence of a toe ditch invites flow, producing high exit gradients which indicate
seepage and piping would most likely occur. This section has a relatively thin layer of peat at
the ground surface which overlies the transmissive limestone layers. Connectivity, even
limited, between the limestone unit and the ground surface is highly probable given the
variable thicknesses of surficial peat and toe ditch geometry.

Table G-5.4 shows the exit gradients and calculated factors of safety for the different
conditions modeled. Analyses were carried out considering three alternative remedial
scenarios: partial cutoff wall alone, seepage berm alone, and combined partial cutoff wall with
seepage berm. As shown in the table, the partial cutoff wall alone does not sufficiently reduce
hydraulic gradients in the vicinity of the toe ditch to prevent piping. The seepage berm-only
solution resulted in the berm needing to extend almost 300 feet away from the toe of HHD in
order to satisfy factor of safety criteria. The combined alternative in this section consists of a
partial cutoff wall to an elevation of -35 combined with a seepage berm extending to
approximately 15 feet landward of the existing toe ditch, or about 110 feet from the toe of
HHD, and resulted in a factor of safety against piping greater than the minimum required.
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Table G-5.5: Seepage Analyses Results for Reach 3 - Station 2600

Lak Modificatio Flux @ MaxyY Critical Facto Max X Critical Factor Satisfy X Berm

e n to HHD Toe Exit Vertical r of Exit Horizonta of and Y Distance
Elev Ditch Gradien Exit Safety Gradien | Exit Safety Gradients Away
(ft) (f3/d/ft  t Gradien (= t Gradient (= ? from Toe
) t ic/iv) ic/in) (FS>=2.8) of HHD
(ft)

17.5 None 67.9 2.80 0.60 0.21 2.70 0.30 0.11 No n/a
26 None 143 4.70 0.60 0.13 4.40 0.30 0.07 No n/a
26 Wall 63 3.30 0.60 0.24 2.39 0.30 0.11 No n/a
26 Berm n/a 0.17 0.60 3.53 0.04 0.30 6.82 Yes 300
26 Wall+Berm n/a 0.06 0.60 10.00 0.02 0.30 15.79 Yes 110

17.5 Wall+Berm n/a 0.60 3.33 0.30 1.43 No n/a
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5.5. Slope Stability Analyses and Results.

Once seepage analyses were completed for each section, slope stability analyses
were conducted with the lake at elevation 26. It was generally believed that if the HHD was
stable under existing conditions with the lake at an elevation of 26, then no further analyses
would be needed because any rehabilitation solution would add stability to HHD. Pore
pressures generated from the seepage analyses were used in the slope stability analyses. The
limit equilibrium method was used in the slope stability analyses according to Spencer’s
Method of slices which satisfies all conditions of equilibrium.

In general, side slopes of HHD are comprised of lakeside slopes approximately 1
vertical on 5 horizontal (1:5), and landside slopes 1:3. Crest widths are variable, depending
on proximity to structure crossings, but were generally taken as 15 feet in width. The base
width of HHD also varies, but is approximately 200 feet in width.

Analyses only considered slip surfaces (circular shape) with radii sufficiently
large that would result in deep-seated failures. Shallow slip surfaces are indicative of minor
sloughing and are only maintenance-related nuisance issues. The minimum Factor of Safety
called for in EM dam guidance for the maximum storage pool is 1.5, and the minimum Factor
of Safety called for in EM levee guidance for existing levees is 1.4. Table G-5.x shows the
resultant Factors of Safety for slope stability.

Table G-5.x: Slope Stability Results for Lake Elevation 26

Reach - Station Factor Factor of
of Safety with
Safety HHD
modification*
2 —3866+00 1.75 n/a
2 —3826+00 1.91 n/a
2 —3726+00 2.50 n/a
2 —3606+00 1.92 n/a
2 —3246+00
2 -3127+00 1.54 n/a
2-3016+00 1.34 2.47
3 - Secl 1.4 2.5
3 -2723+00 1.61 n/a
3 - Sec3 2.1 n/a
3 —2600+00 1.7 n/a

* This analysis only performed if FS less than 1.5 with lake at 26 under existing conditions.

5.6. Recommended Rehabilitation Solution

At this time, with limited geotechnical data and engineering analyses, and no
cost comparison of alternatives with which an argument can be made to justify one solution
over another based on economic considerations, the recommended solution will be based on
which solution is least impactive upon the community. Due to variations in both dike and

Appendix G G-60 March 1999



landside geometries, subsurface geological conditions, and analysis results, the recommended
solution is not the same for each section analyzed. As the seepage analyses results indicate
above, there are two recommended solutions. A partial cutoff wall will be continuous in all of
Reaches 2 and 3, but the tip elevation will vary based mostly on geologic conditions. In some
sections, the partial cutoff wall alone does not satisfy the factor of safety against piping so it
will need to be complemented with a seepage berm to further reduce the hydraulic gradients
to an acceptable level. The combined solution of a partial cutoff wall with a seepage berm
satisfies all conditions of stability and increased factor of safety against seepage and piping.
Table G-5.x below summarizes the recommended solution. See plate G-x for a plan view of
the lake and Reaches 2 and 3 which depicts where the recommended solutions should be
constructed. Figure 1 below shows some preliminary details for the recommended
rehabilitation solution for an example cross-section.

Table G-5.x: Recommended Rehabilitation Solutions

—

Reach - Station Recommended HHD Rehabilitation Approx Distance (ft)
Solution Landward from HHD
Toe Needed for
Berm
2 —3866+00 Partial Cutoff Wall + Seepage Berm 150
2 —3826+00 Partial Cutoff Wall n/a
2 —3726+00 Partial Cutoff Wall n/a
2 —3606+00 Partial Cutoff Wall + Seepage Berm 140
2 —3246+00 Partial Cutoff Wall n/a
2 —3127+00 Partial Cutoff Wall n/a
23016400 Partial Cutoff Wall + S_eepage Berm + 165
Excavation
3 - Secl Partial Cutoff Wall + Seepage Berm 110
3 -2723+00 Partial Cutoff Wall + Seepage Berm 110
3 - Sec3 Partial Cutoff Wall + Seepage Berm 110
3 —2600+00 Partial Cutoff Wall + Seepage Berm 110
.
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Figure 1: Example Cross-Section Details for Recommended Solution
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