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SYLLABUS

This General Reevaluation Report (GRR) provides the results of a feasibility level study
conducted to reevaluate the Nine-Mile Canal Basin, Hendry County, Florida, using current planning
criteria and policies. The Nine-Mile Canal area is adjacent to Herbert Hoover Dike (HHD) southwest of
Lake Okeechobee and is served by control structure 169 (S-169) and lock structure 310 (S-310). Nine-
Mile Canal begins west of State Road 720, near the city of Clewiston, in Hendry County, Florida, and
extends approximately 9 miles westerly to Lake Hicpochee.

The GRR was initiated to reevaluate the S-169 project area, since certain aspects of the
previously authorized Central and Southern Florida (C&SF) Project, Part 1, Supplement 39, were not
constructed. The Nine-Mile Canal and S-169 are addressed in C&SF Part I, Supplements 39, 44, and 45
and Part IV, Supplements 14 and 32. Authorized construction called for structures S-170 and S-47, which
were never built; and structure S-169 and C-21 Canal to be built in different locations.

The goals identified in the Nine-Mile Canal area include the following: (a) provide a supply of
water to the Industrial Canal to meet agricultural demands; (b) operate the S-310 lock as it is authorized
to be used; (c) maintain the existing level of flood protection, as authorized; (d) minimize fish kills and
damage to watercraft and marinas; and (e) limit the erosion downstream of S-310.

The benefits for this study are agricultural water supply. It was determined that an acceptable
proxy for the value of the water used from the Industrial Canal would be the cost of the most likely
alternate source, in the absences of the operation of S-310. It was assumed that under the implementation
of any alternative that water users of the Industrial Canal would not be permitted to draw down the canal
to a level that would impact private and commercial marinas, boats or recreational activities. Therefore,
the most likely alternate method for supplying the Industrial Canal would be that the local users would
build a pump station to bypass S-169 as a means of pumping water from C-21 into the Industrial Canal
when the Lake Okeechobee stage is above 15.5 feet, S-310 is closed, and the Industrial Canal is
approaching an unacceptable level. The average annual cost for the pump station alternative is estimated
at $567,854, based on an economic life of 50 years, and an interest rate of 5-3/8 percent. This value is the
basis for the average annual benefit that is used in the B/C ratio.

From the problems identified, alternatives were developed which provided contributions to the
planning objectives. These alternatives were screened and the remaining alternatives were further
evaluated to determine the NED plan. The remaining alternatives are as follows: (a) operate S-310 in an
unauthorized manner, 24-hr, 7 days/week work schedule when Lake Okeechobee levels exceed 15.5 ft;
(b) demolish the existing S-169 structure and construct a new water-control structure with four seven-foot
barrels west of C-2, and (c) add an additional seven-foot barrel to the existing S-169 and construct a new
water-control structure with four seven-foot barrels west of C-2.

The recommended plan consists of building a new water control structure west of C-2,
demolishing the existing S-169, constructing an access bridge to Herbert Hoover Dike, modify the
existing Culvert 2, and install telemetry control. A cost-benefit analysis was performed to identify the
NED plan, with a project design that produced the maximum net benefits. The economic justification of
the recommended plan was determined by comparing the equivalent average annual costs (i.e., interest,
amortization, and maintenance costs) with an estimate of the equivalent average annual benefits, which
would be realized over a 50-year period of analysis. Computed costs of alternatives are based on 2005
price levels. The total project cost of the recommended plan is estimated at $6,646,900 and has a benefit
to cost ratio of 1.7. The recommended plan was not the NED plan. The NED plan was not selected since
it requires the current operations that are trying to be avoided, which is operating S-310 in an unsafe and
environmentally unsound manner.
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S-169 (STRUCTURE-169)
CENTRAL AND SOUTHERN FLORIDA (C&SF)
HENDRY COUNTY, FLORIDA

1.0 STUDY AUTHORITY

The Flood Control Act of 1948 (PL 80-858) authorized works necessary to afford flood protection
to the rich agricultural development south of Lake Okeechobee, which includes the Nine-Mile Canal area.
The Flood Control Act of 1954 (P.L. 83-780) recognized that the plan of improvement developed under
PL 80-858 would require refinement and that modification, within the scope and purpose of the
authorization, could be made at the discretion of the Chief of Engineers. The Flood Control Act of 1968
(P.L. 90-483) authorized the modification of Hurricane Gate Structure No. 2 (HGS-2) to navigation lock
structure 310 (S-310).

This General Reevaluation Report (GRR) was initiated to reevaluate the S-169 project area, since
certain aspects of the previously authorized Central and Southern Florida (C&SF) Project, Part 1,
Supplement 39, were not constructed. Authorized construction called for structures S-170 and S-47,
which were never built; and structure S-169 and C-21 Canal to be built in different locations. S-170 and
S-47 were part of the proposed plan of improvement during general design as shown in Part 1,
Supplement 39--General Design Memorandum of the C&SF Project, dated March 29, 1963. S-47 was to
have been located in the west end of Canal 20 and would discharge up to 350 cfs from Canal 20 through
Lake Hicpochee to the Caloosahatchee River (C-43) when discharge capacity is available in the river. S-
170 was to have been located in Industrial Canal just downstream from its junction with C-21 and would
pass the design discharge (280 cfs) from Industrial Canal to Lake Okeechobee through Hurricane Gate
Structure No. 2 (HGS-2). If the project had been constructed, as originally authorized in Supplement 39,
the Industrial Canal would not have been connected to the rest of the basin, via Canal 21. The problem
would still exist. This GRR does not address the S-47 area, and a determination of its need has not been
made. Operational changes to S-310 would not adequately address the problem, since doing so would
cause safety issues. S-310 was not designed to operate, for water supply purposes, when the lake is above
15.5 feet, NGVD.

The initial appraisal was submitted under Operations and Maintenance (O&M) authority and was
initiated by the attached letter of support, from the South Florida Water Management District (SFWMD)
to CESAJ-DP, dated 31 March 1997. The SFWMD Iletter requested assistance from the Corps of
Engineers in the Nine-Mile Canal drainage basin.

2.0 STUDY PURPOSE AND SCOPE

The purpose of this study is to determine the water supply problem or problems in the Nine-Mile
Canal Basin served by control structure 169 (S-169) and lock structure 310 (S-310), formulate possible
alternative solutions, and determine the Federal interest, if any.

This study was conducted through a partnership between the non-Federal sponsor, the South
Florida Water Management District (SFWMD) and the U.S. Army Corps of Engineers (Corps),
Jacksonville District. Other stakeholders included the Town of Clewiston, and various natural resource
agencies.
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The Nine-Mile Canal area is adjacent to Herbert Hoover Dike (HHD) southwest of Lake
Okeechobee. Nine-Mile Canal begins west of State Road 720, near the city of Clewiston, in Hendry
County, Florida, and extends approximately 9 miles westerly to Lake Hicpochee, see Figure 1. The
subbasin served by S-169 and S-310 are discharge points for the easternmost portion of the Nine-Mile
Canal Basin and a small area of the northwestern portion of the Miami Canal drainage area (EAA). The
Nine-Mile Canal Basin is located within Florida Congressional District 23 (Hastings) and Florida
Congressional District 16 (Foley).

The project basin area, shown on Figure 1 and outlined in yellow, is the Nine Mile Canal Basin.
The project focused on the three structures, C-2, S-169 and S-310. The project area is shown in Figure 2.
The project area is defined by areas served by S-169 and S-310 in addition to the Industrial Canal, C-21,
and C-21 structures.

3.0 PRIOR STUDIES, REPORTS AND EXISTING WATER RESOURCE PROJECTS

S-169 is a portion of the Central and Southern Florida Project for Flood Control and Other
Purposes (C&SF). The Nine-Mile Canal and S-169 are addressed in C&SF Part I, Supplements 39, 44,
and 45 and Part IV, Supplements 14 and 32. These documents contain General and Detailed Design
Memorandum for constructed features within the Nine-Mile Canal Basin. Canal 21 (C-21) and the
addition of S-169 were presented in Part I, Supplement 39, and were approved on 5 August 1963. Design
and location of C-21 and S-169 were modified in Supplement 45, and approved on 12 October 1970. A
Letter Report dated 22 November 1971 was used to modify the October 1970 plan for C-21 and S-169. It
also presented the design criteria for a portion of Canal 20 (C-20).

There are several water control structures present in the Nine-Mile Canal Basin, also known as the
S-4 basin. Culverts No. 1, 1A, and 2 are located in HHD. Culverts No. 1 and 1A are located west of
Culvert No. 2. S-169 is located on C-21 between Culvert No. 2 and Industrial Canal. C-21 is an east-
west canal that has an optimum water surface elevation of 11 to 14 feet NGVD west of S-169 and 13 to
15.5 feet NGVD east of S-169. Industrial Canal has an optimum water surface elevation of 13 to 15.5
feet NGVD and is a north-south canal. S-310 is a navigation lock that replaced HGS-2 and connects Lake
Okeechobee with Industrial Canal, see Figure 1.

S-4 is a pump station that receives flows from the Nine-Mile Canal Basin, and is located
approximately three miles northwest of Clewiston. During normal operation, S-4 is operated to maintain
the water level between elevations 11 and 14 ft., NGVD. During a hurricane alert, the headwater stage is
drawn down to and held at 10.0 ft. NGVD.

Culverts No. 1, 1A, 2, and C-21 are Federal projects operated by the Corps, S-169 and S-310 are
operated by SFWMD, Industrial Canal is a non-Federal canal. Local drainage canals and agricultural
canals connect with Industrial Canal over its length. The agricultural region adjacent to Industrial Canal
is a part of the Everglades Agricultural Area and USSC lands.

Uncompleted but authorized work in the basin includes improvement to the existing Nine-Mile
Canal (to be called C-20). Control structure 47 (S-47) was authorized in conjunction with C-20 and
would be at the west end of C-20 allowing regulation of discharges from C-20 to Lake Hicpochee and the
Caloosahatchee River (C-43). Control structure 170 (S-170) was authorized in conjunction with S-169
but was not included in the recommended plan described in C&SF Part I, Supplement 45.

Additional local work in the area includes construction for dredging of the Industrial Canal a
couple years ago.
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Comprehensive Everglades Restoration Program (CERP) — The Corps and local sponsor have
begun the planning phases for several CERP components. Four such components are within or adjacent
to the study area for this project. They are:

¢ EAA Storage Reservoirs Phase |

e Lake Okeechobee Watershed

e C-43 PIR

e Southwest Florida Feasibility Study

These projects are in various stages of planning, and will not have an effect on this particular
project, since water volumes delivered to Industrial Canal will remain the same. The EAA Storage
Reservoirs project plans to build water reservoirs within the EAA, east of Clewiston. Different users exist
between those who would use the EAA project reservoirs and those who currently irrigate their fields
from the Industrial Canal. The Lake Okeechobee Watershed project components are located outside of
Hendry County. The Southwest Florida Feasibility Study is investigating water resources issues and
opportunities for ecosystem restoration.
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4.0 PLAN FORMULATION

The Corps uses a six step planning process, which provides a structured approach for problem
solving through a rational framework that leads to sound decision making. The six steps are: Identifying
Problems and Opportunities; Inventorying and Forecasting Conditions; Formulating Alternative Plans;
Evaluating Alternative Plans; Comparing Alternative Plans; and Selecting a Recommended Plan.
Forecasting Conditions was partially covered in Section 2 under Environmental Setting and the remainder
is covered under scoping, which is the process of getting public and stakeholder input. The other four
steps deal with some phase of developing and selecting alternatives and that is the primary purpose of this
document. Development of alternatives and selection of the preferred alternatives is covered in sections
three (3) through six (6).

4.1 Identifying Problems and Opportunities

Proper identification of problems and opportunities is the foundation for scoping in the planning
process. The following water resource problems have been identified:

The water supply capabilities in the eastern portion of the Nine-Mile Canal Basin can not be
depended on to safely, sufficiently, and economically meet the demands of the agricultural needs along
the Industrial Canal without creating detrimental economic and environmental impacts to the immediate
area. A method of providing an adequate supply of water in the Industrial Canal for agriculture and to
prevent property damage must be found.

When Lake Okeechobee is above 15.5 feet, the safety features of the lock (Structure S-310) are
disengaged in order to provide for water supply deliveries. As currently operated the lock gates are
normally cracked partially open during the above scenario. This is considered an unauthorized and unsafe
operation of the lock.

Navigation traffic has to wait on operations for water supply. Manual water supply operations are
dependent upon the lake elevation. When the lock is partially opened the water rushes through, which
causes erosion on the stream bank and scouring downstream of S-310. The main problem is that there is
no constant water pool in the canal for recreation, commercial, or agricultural industry demands when the
Lake is above 15.5, S-310 is closed, and irrigational operations are ongoing. Extreme drawdown
adversely impacts recreational navigation in Industrial Canal.

There have been several instances in the recent past that resulted in detrimental effects being
incurred due to water supply not being provided during non-duty hours. Typically, when water supply
has not been provided, Industrial Canal has been drawn down to severely low levels by the agricultural
community for irrigation. As a result, commercial, and governmental (Federal, State and Local) marinas
and watercrafts have incurred structural damage when water has been resupplied to this eastern canal
system. Additionally, large fish kills have been noted due to the drawn down effect of this same canal
system.
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There is a Federal and State concern that S-310 electrical and mechanical safety controls and
features have to be overridden or bypassed to resupply water to try an alleviate the low water condition in
this eastern canal system. These releases have been done in the past on Lake Okeechobee under
emergency conditions and there has been some downstream erosion due to these discharges. The
operation of cracking the lock to allow flow to provide irrigation waters to the Industrial Canal and to
maintain a water level that will not cause property damage is extremely hazardous. Flow through S-310’s
partially opened gates produces hazardous velocities that have caused a scour hole downstream of the
riprap protection, which could undermine the structural integrity of the lock. The flow has caused some
bank erosion to the wooden bulkhead protecting the condominiums downstream of the lock on the
southwest side of the Industrial Canal. The wooden bulkhead is currently being replaced with a concrete
seawall.

Another concern in the area is that of trying to balance the need to maintain a safe water level for
flood control with the need to maintain sufficient water to satisfy agricultural irrigation demands.
Apparently water levels in the Industrial Canal above 16 feet NGVD cannot be tolerated, since that
reportedly will cause damages. According to the SFWMD the City of Clewiston is protected up to
elevation 16.5 feet and any long-term stages above 16.0 feet NGVD may cause seepage problems.

4.2 Inventorying and Forecasting Conditions

The second step of the planning process is to develop an inventory and forecasts of critical
resources (physical, demographic, economic, etc....) relevant to the problems and opportunities under
consideration in the planning area.

Economic development in the S-169 basin will be dependent upon the effectiveness of water
control structures in the area to provide water supply to Industrial Canal at all times. Currently, S-310 is
the only water control structure that allows water to flow from Lake Okeechobee to Industrial Canal and
it has limited hours of operation. If this structure continues to be the only means of supplying water to
Industrial Canal, there will be a continuation of the problems currently occurring in the immediate area
and there will very likely be an increase in the number of incidents. These problems include: fish kills,
structural damage to marinas and watercraft, and downstream erosion problems. The resultant impacts
include economic damages to commercial fishermen, outdoor guides, and marina owners. Navigation
lockages will likely increase in the future. The operation of S-310 in a manner, which it was not designed
would continue to spawn safety concerns and eventually result in unscheduled future maintenance of the
lock.

4.2.1 Regional Historic Conditions

The following is a brief history of South Florida since it is important to understand the pre-
drained environment, the Corps project to be modified, and the reason for its construction from a regional
perspective.

The interior of the southern half of Florida is dominated by the Everglades, "a vast, shallow
sawgrass marsh, dotted with tree islands and interspersed with wet prairies and aquatic sloughs." The
low, trough-shaped Everglades marshland is bordered on the east and west by higher lands - the Atlantic
Coastal Ridge on the east and the Immokalee rise on the west. The predevelopment Everglades were 40
miles wide and 100 miles long.

The historic Everglades originated at the headwaters of the Kissimmee River. The Kissimmee
naturally drained into shallow Lake Okeechobee, which originally had no well-defined outlet. During the
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wet season, the lake regularly overflowed its banks and sent a sheet of freshwater south over the
Everglades,

The historic Everglades extended west into the Caloosahatchee River and east into the
Allapattah, Hungryland, and Loxahatchee Sloughs. Surface waters also drained to the east through the St.
Lucie, New, and Miami Rivers. Some percentage also recharged the Biscayne Aquifer, or simply
evaporated. Further south, the accumulated surface water found an outlet to the coastal estuaries, the
receiving areas where freshwater mixes with salt, through low marshy breaches in the Atlantic Coastal
Ridge. These shallow freshwater marshes, or "transverse glades" constituted an important source of
freshwater inflows to south Biscayne Bay.

When Florida became a state in 1845, there were only 55,000 residents, most of who lived north
of Gainesville. Agriculture had come to form the basis for this young economy. However, agricultural
production in much of the state, particularly in the south, was limited by wetlands.

Draining these lands to make them more suitable for agriculture became a goal, and would do
much to shape Florida's future and reshape its natural environment. In an effort to stimulate settlement,
the federal government, under the Swamp and Overflowed Lands Act, declared two-thirds of the state
swamp, overflowed, and "unfit for civilization". Under this Act, the federal government gave the state 24
million acres. The Act specifically required that proceeds from the sale of these lands be used for
reclamation.

Reclamation of land for agricultural and residential uses became an increasingly desired goal
following the flood of 1903. In the governor's race of 1904, Napoleon Bonaparte Broward was elected on
a platform that advocated full-scale drainage of the Everglades to make it suitable for farming. Soon after
his election, Broward created the Board of Drainage Commissioners, which had the critical authority to
tax property owners. In 1907 he created the Everglades Drainage District (EDD). By 1928 the Drainage
District had constructed more than 440 miles of canals, to include the St. Lucie, Hillsboro, North New
River, Miami, and the Caloosahatchee. These systems of canals lowered Lake Okeechobee from 22 feet
to 15, and lowered the water table in southeast Florida by 5 to 6 feet. The depression brought financial
ruin to the EDD, but droughts of the 1930s and floods of 1947 and 1948 led to a more comprehensive
management scheme for the Central and Southern Florida region. The Corps recommended and Congress
approved the Central & Southern Florida Flood Control Project (C&SF), which would impact some
15,000 square miles of central and southern Florida. Water management project purposes included flood
control, water supply (residential, industrial, and agricultural), reduction of over drainage and salt water
intrusion, preservation of fish and wildlife resources, recreation, and navigation. The plan included the
creation of the Everglades Agricultural Area (EAA) and Water Conservation Areas (WCAs)
encompassing some 1.3 million acres; channelization of the Kissimmee River; a levee encircling Lake
Okeechobee with control structures and pump stations; and local protective works along the developed
lower east coast. The construction of the C&SF project required a non-Federal sponsor to share in project
costs, and operation and maintenance of the various water control structures and operation schemes. In
1949 the Florida legislature created the Central and Southern Florida Flood Control District, later to
become the South Florida Water Management District (SFWMD). The bulk of the construction for the
C&SF project took place in the 1950s and 1960s, with an eventual cost of nearly $1 billion.
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4.2.2 Existing Conditions
Land Use

The existing condition of the Nine Mile Basin watershed can be best described as primarily
agricultural. There is relatively little undeveloped land remaining in the watershed and, there is no
significant wetland or aquatic habitat remaining in the watershed.

Dominating the landward side of Lake Okeechobee are sugarcane plantations, improved pasture,
row crops, and urban areas. The city of Clewiston is the largest community in the Nine-Mile Canal Basin
and is located west of Industrial Canal. Agricultural lands surround the city, and U.S. Highway 27
traverses through the city. Wetlands in the Lake Okeechobee area have been greatly reduced, but some
still exist as regional ecotypes. These wetlands represent an important set of valuable and productive
ecosystems both landward and waterward of HHD. On the landward side, remaining wetlands are
typically found along drainage ditches or low lying areas and are usually a resuit of impoundment rather
than natural hydrology. Industrial Canal and C-21 create such wetlands in the vicinity of the canals due
to water surface elevations in the canals and seepage through canal levees. Typical vegetation in these
remnant wetlands includes Carolina willow, waxmyrtle (Myrica cerifera), button bush (Cephalanthus
occidentalis), cattails (Typha, spp.), duckweed (Lemna, spp.), water hyacinth (Eichhornia crassipes), and
water lettuce (Pistia stratiotes). The wetlands on the landward side of the lake are not considered the
highest quality ecosystems, but they do support small fishes and invertebrates, and provide usable forage
for wading birds.

Ecological

Although there is little continuous habitat available for many wildlife species on the landward
side of Lake Okeechobee, a variety of wading birds, such as the great blue heron (4drdea herodias), great
egret (Casmerodius albus), little blue heron (Egretta caerulea), tri-colored heron (Egretta tricolor), and
endangered woodstork (Mycteria americana), are often observed foraging in the shallow toe ditches and
isolated wetlands. Freshwater marshes on both the waterward and the landward sides of HHD are
frequented by other animals including osprey (Pandonion haliaetus), common moorhen (Gallinula
chloropus), raccoon (Pyrocon lotor), and American alligator (4lligator mississippiensis). Many turtles,
frogs, and small fishes also utilize the abundant resources available within these aquatic systems. The
endangered Everglades snail kite (Rostrhamus sociabilis plumbeus), and threatened bald eagle
(Haliaeetus leucocephalus) are also present in the area.

4.2.3 Geotechnical Analysis

Subsurface investigation consisted of drilling four core borings between 25 to 60 feet deep. Two
core borings were drilled at the proposed bridge site, and the other two were drilled at the proposed
culvert location. Two core borings were drilled at the proposed bridge site to a depth of 60 feet. Material
encountered in CB-S16903-01 consisted of a 12-foot layer of sandy fill material followed by layers of
silty sand with some shell and few clay and poorly graded sand. The material encounter in CB-S16903-
02 consisted of layers of silty and clayey sand interbedded with layers of soft limestone, sandstone, and
clay. Two core borings were drilled at the proposed culvert site on canal C-21 to a depth of 25 feet. Core
boring CB-S16903-03, located on the south bank of canal C-21, encountered an 8.2-foot layer of loose
silty sand, average blow count of 3 and a phi angle 29 degrees. The sand overlies a 1.4-foot layer of very
hard limestone with a phi angle of 40 degrees. The limestone overlies a 14.9-foot layer of loose silty
sand, average blow count 7, phi angle 30 degrees. The material encountered in the boring CB-S16903-04,
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located on the north bank of the canal consists of 4.2 feet of loose silty sand. The locations and detailed
descriptions are provided in the Geotechnical Appendix, Appendix B.

4.2.4 Hydraulics and Hydrology
Basin Structure Description

S-169 is a gated culvert located near the east end of C-21, just north of Clewiston. During normal
operation, at lake stages greater than 15.5 ft. NGVD, the gates on S-169 are operated automatically to
maintain a stage in the Industrial Canal of between 14.7 and 15.2 ft. NGVD; at lake stages between 13.0
ft. NGVD and 15.5 ft. NGVD the gates are closed, and at lake stages below 13.0 ft. NGVD the gates are
placed in the full open position. The Industrial Canal is not a Federally authorized navigation channel.
The canal is privately owned. Agricultural water supplies are withdrawn from the Industrial Canal by
farm-controlled pumps and culverts. Further information is provided in Appendix A.

Originally, HGS-2 served navigation in the Clewiston area, provided storm surge protection, and
provided for irrigation and drainage flows for Industrial Canal. HGS-2 was converted to a navigation
lock structure (S-310). S-310 is located in HHD at Industrial Canal, just north of Clewiston, and just east
of S-169. During normal operation, S-310 is placed in the full open position when the lake stage is below
15.5 ft. NGVD. When the lake stage is greater than 15.5 ft. NGVD, the lock is operated daily between
5:30 AM and 8:00 PM and is closed between 8:00 PM and 5:30 AM. During a hurricane alert, the Corps
closes S-310, otherwise, it is operated and maintained by the SFWMD.

Several seasonal residential structures are located in the vicinity of S-169 and S-310, adjacent to
and south of C-21. There is a recreational park and boat docking facilities spanning an area on the
lakeside of HHD that is parallel to C-21 from S-169 to just west of S-310. There are several marinas and
numerous watercraft that use S-310 to navigate between Lake Okeechobee and Industrial Canal. In
addition to recreational watercraft, commercial watercraft such as those operated by fish and tour guides
rely upon S-310. Watercraft from the Corps' South Florida Operations office at Clewiston also rely upon
S-310 and are docked adjacent to Industrial Canal.

Culvert No’s 1, 1a, and 2 are three culvert structures that serve as a conduit for drainage flows to
and irrigation water supply from Lake Okeechobee. Culvert No. 2 is located in HHD at C-21,
downstream and just west of S-169. It has five flap gates and a slide gate on the lakeside and discharges
water from the Nine-Mile Canal Basin to the lake when the stage in C-21 is greater than the stage in the
lake. The slide gate can be opened as necessary to supply water to the basin for irrigation water supply.
During a hurricane alert, the structure is closed. Culvert 2 was designed and located to provide flood
control for the Nine-Mile Canal Basin before construction of many of the current flood control structures
(S-4, S-235, S-169, etc.) and to provide irrigation to the Sugarland Drainage District, south of Clewiston.

There are two operational strategies for the water control structures in this area of the Nine-Mile
Canal Basin served by pump station S-4: 1) operation under a hurricane alert, and 2) operation under
normal conditions (i.e., any condition other than a hurricane alert). During a hurricane alert, S-310, S-
235, and all LD-1 culverts (Culvert No. 2, Culvert 1, and Culvert 1A) are closed to prevent Lake
Okeechobee flood flows or storm surges from entering the basin.S-169 is opened so flow from the
Industrial Canal can be routed down C-21 to C-20 and then to S-4 to be pumped into the Lake
Okeechobee rim canal. The canal stage at S-4 is pumped down to and held at 10.0 ft. NGVD for the
duration of the alert. Operation during a hurricane alert supercedes any normal operation. A summary of
the normal operations of these structures is given in the following paragraphs and Table 4-1.
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Table 4-1

GATE STATUS
Canal Stage
Lake Stage S-310 Culvert No. 2 S-169 at S-4 (ft.,
(ft., NGVD) NGVD)
Over 15.5 Closed Closed Auto 11.0-14.0
13.0-15.5 Open Closed Closed 11.0-14.0
Below 13.0 Open Open Open Below 13.0

When the Lake Okeechobee stage is above 15.5 ft. NGVD, excess water is discharged from the
entire basin by gravity flow to the Caloosahatchee River (C-43) and by pumping to the lake by way of S-
4. A stage of approximately 15.0 ft. NGVD is maintained in the Industrial Canal by S-169, with excess
flow in the Industrial Canal passing through S-169 to C-21 and eventually either to C-43 or the lake via
S-4. The canal stage at S-4 is held between 11.0 and 14.0 ft. NGVD.

When the Lake Okeechobee stage is between 13.0 and 15.5 ft. NGVD, S-169 is closed and
discharge from that part of the basin draining to the Industrial Canal is to the lake by gravity flow through
S-310. The rest of the basin drains by gravity flow to the Caloosahatchee River and by pumping to Lake
Okeechobee by way of S-4. The stage in the Industrial Canal under these conditions is approximately
equal to the lake stage. The stages in C-21 are held between 11.0 and 14.0 ft. NGVD by S-4.

When the Lake Okeechobee stage is below 13.0 ft. NGVD, S-169, Culverts No. 1, 1A, and 2, and
S-310 are open. All areas in the basin are interconnected to each other and to Lake Okeechobee. Under
these conditions, the stages in all the canals are approximately equal to the stage in the lake.

The current hydrologic conditions in the Nine-Mile Canal area are related to the water control
activities undertaken in past years. Prior to the construction of S-169, Culverts No. 1, 1A, 2, and HGS-2
were to be used to provide irrigation water to an agricultural area south of Lake Okeechobee. HGS-2,
located at the most northern end of Industrial Canal at Herbert Hoover Dike, provided water directly to
Industrial Canal. In the 1970’s, S-169 and C-21 were constructed east of Culvert No. 2 to provide flood
damage prevention for areas adjacent to Industrial Canal. HGS-2 is the only means of providing water
supply to Industrial Canal. In the early 1980’s, HGS-2 was converted to a navigation lock and renamed
S-310. The current Lake Okeechobee regulation schedule ranges from 13.5 to 15.5 feet with multiple
operational zones in which discharges are controlled in part by advanced meteorological forecasting. The
highest regulatory zone is Zone A. Currently, Zone A starts at 17.0 feet. In the 1970’s Zone A began at
14.0 feet, but by the late 1970’s this elevation was changed again to 16.5 feet.

Current operating procedures at S-310 are dictated by the water surface elevation of Lake
Okeechobee. When the lake is below 15.5, the upstream and downstream lock doors are left open to
navigation traffic, which also satisfies any irrigation water supply needs. When the lake is above 15.5,
locking operations are conducted for navigation traffic and manual water supply operations are initiated.
Manual water supply operations involve disengaging safety features of the lock to allow both the
upstream and downstream lock doors to be partially opened which allows flow into Industrial Canal.
Navigation traffic is forced to wait until these operations for water supply have been completed. When
under manual water supply operations, water discharges from the lock at a rate dependent upon the lake
elevation. Over the history of the project, this lock operation has contributed to streambank erosion and
scouring downstream of S-310.
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The operating procedures stated above occur during normal duty hours, between 5:30 AM and
8:00 PM, 7 days a week. During non-duty hours, 8:00 PM to 5:30 AM, S-310 is unmanned and closed to
both navigation traffic and water supply. When the lake is above a stage of 15.5 and irrigation water
supply is known to be needed during non-duty hours, SFWMD makes arrangements for personnel to
perform the manual water supply operations through overtime pay.

Hydrology and Hydraulics Overview

The hydrology of Nine Mile Canal Basin is determined primarily by runoff from the highly
agricultural watershed and operation of basin structure. The Nine Mile Canal is operated for both water
supply and flood protection through maintaining an optimum level in the canal. The main canals in the
project area are C-21 and the Industrial Canal, and primary control structures are S-310, S-169, and Cu-2.
C-21 has an east to west alignment and is approximately 2.6 miles long. C-21 extends from the Industrial
Canal westward to the junction with Canal 20 (C-20). The Industrial Canal has a north to south alignment
and is approximately 6.3 miles long. The north end is located at the junction with the eastern end of C-
21. The south end terminates into a railroad berm close to the eastern limits of Levee 1E. S-310 is
located just north of the C-21 and the Industrial Canal junction. S-169 is located on the eastern end of C-
21 at Station 18+66.38 approximately 1,866 feet west of the junction with the Industrial Canal. Cu-2 was
constructed in 1934 as a part of the original HHD. Cu-2 is located west of S-169 at approximately Station
29+28 of the C-21 horizontal control alignment. Facilities along the Industrial Canal that divert water to
and/or from the Industrial Canal are culvert structures south of United States Sugar Corporation’s (USSC)
Southline Station, South Florida Conservancy District’s (SFCD) Unit P-5-W, USSC’s irrigational pumps,
Clewiston Station 3, East Hendry Station, and the J.D. Thornton pump. There are also inline structures
along the Industrial Canal that consist of four bridges, a box culvert, and USSC’s Southline Station. The
inline Southline Station controls flow for culverts to the south. The study area, main canals, facilities, and
other structures are shown in Appendix A, Hydraulics and Hydrology.

Hydraulic modeling for existing conditions was accomplished by using the Hydrologic
Engineering Center’s River Analysis System (HEC-RAS) version 3.0.1. The HEC-RAS software
developed by the U.S. Army Corps of Engineers was used to perform one-dimensional, steady-flow
analyses.

4.2.5 Socio-Economics Overview

This section includes a description of the demographics, local economy, and land uses of the
study area. This descriptive information provides insight into the area’s socio-economic characteristics
and provides part of the basis for the different facets of the economic impact evaluation work in the rest
of the appendix. For complete analysis see the Economic Evaluation, Appendix D.

Population and Economy

The bulk of the study area, which is primarily agricultural, lies within Hendry County. Hendry
County is bordered by Glades County to the north, which contains the remaining portion of the study
area, Collier County to the south, Palm Beach County to the east, and Lee County to the west. Both
Hendry and Glades counties are home to Indian reservations. The 52,000-acre Big Cypress Seminole
Indian Reservation is located in Hendry County north of the Big Cypress National Preserve and the
35,800-acre Brighton Seminole Indian Reservation is located in Glades County.
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Population

The 2000 Census reported a population of 10,576 persons in Glades County and 36,210 persons
in Hendry County. As shown in Table 4-2 below, between 1990 and 2000, both Glades and Hendry
counties’ populations grew at a rate in excess of the state growth rate of 23.5%. Although the population
is growing at a rate faster than the state average, the counties are growing more slowly than other counties
in the Southwest Florida region and remain sparsely populated with very low population densities.

Projections made by the Bureau of Economic and Business Research at the University of Florida
forecasts continued growth in the population of the study area, though the rate of growth is expected to
decline over the next thirty years. Despite the declining rate of growth, rates are expected to exceed those
of the state of Florida.

Table 4-2: Population of Glades County, Hendry County and the state of Florida

1990 2000 2010* 2020* 2030*
County Total TotaljIncrease Totallincrease Totallincrease Total|lncrease
Glades 7,592 10,576] 39.3% 12,821 21.2% 14,961 16.7% 15,000 0.3%
Hendry 25,772 36,210 40.5% 45,772) 26.4% 55,521| 21.3% 63,4000 14.2%
Florida |13,276,530/16,396,515| 23.5%|18,776,412] 17.5%|21,683,344] 15.5%)23,198,000 7.0%

Source: The U.S. Census Bureau, 2000 Census
* Population projections from Southwest Florida Regional Planning Council, Volume One of the Strategic
Regional Policy Plan

Table 4-3 shows selected demographics of the two Counties and the State of Florida. Observe
that the female population in Glades and Hendry Counties is approximately 6 percent lower than the state.
The table also shows a higher percentage of people 65 years of age or older live in Glades County as
compared to Hendry County. Glades County has about the same percentage with the State of Florida.
Compared to the State of Florida, both Counties have a smaller population density.

Table 4-3: Selected Demographics

Glades Hend .
County Coung Florida
Female persons, percent 45.1% 44.4% 51.2%
Persons under 18 years of age 22.1% 30.0% 22.8%
Persons 65 years of age or
older 18.8% 10.1% 17.6%
Persons per square mile 13.7 31.4 296.4

Source: The U.S. Census Bureau, 2000 Census

As shown in Table 4-4 below, the state of Florida as a whole has a larger percentage of
Black/African-Americans and Hispanics/Latinos than the nation. Within the study area, Glades County
has a smaller percentage of persons of Black/African-American and Hispanic/Latino origin than Hendry
County and the state of Florida. However, Glades’ proportion of persons belonging to the American
Indian/Alaskan Native population is much greater than that of Hendry County, the state, and the nation.
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Although in real terms, this population amounts to only about 520 persons in Glades County compared
with about 300 in Hendry. Conversely, the proportion of Hendry County’s Hispanic/Latino population is
more than three times higher than that of the nation and more than two times higher than Glades County
and the state of Florida. Hendry County has approximately 14,300 Hispanic persons out of a total
population of 36,210 compared to approximately 1,600 in Glades County out of a population of 10,576.

The counties in the project area have relatively high poverty levels. Glades County has a poverty

level of 15.2% and Hendry County, 24.1%. Hendry County’s poverty level is almost twice that of the
state and the nation.

Table 4-4: Racial/Ethnic Population Distribution

Am?rican Asian or
White | Black Hispanic or| Indian or Pacific
Latino Alaskan I

Native slander
United States 69.1% | 12.3% 12.5% 0.9% 3.7%
Florida 65.4% | 14.6% 16.8% 0.3% 1.8%
Glades County 68.6% | 10.5% 15.1% 4.9% 0.3%
Hendry County 43.9% | 14.7% 39.6% 0.8% 0.4%

Source: The U.S. Census Bureau, 2000 Census

Table 4-5:
Percent of Persons Below Poverty Level 1999
United States 12.4%
Florida 12.5%
Glades County 15.2%
Hendry County | 24.1%
Source: U.S. Census Bureau, 2000 Census

The county seat of Hendry County is La Belle; however, the largest city in the county is
Clewiston, which is approximately four square miles with a population of 6,460. Clewiston, which is
home to approximately 20% of the county’s population, is located in the northeastern portion of the
project area bordering the southwestern shore of Lake Okeechobee. Just outside of the project boundary
on the western shore of Lake Okeechobee is Moore Haven, the county seat of Glades County. Moore
Haven is approximately one square mile. The 2000 Census reported a population of 1,635 persons in
Moore Haven or about 15% of the total county population.

Economy
Both counties within the study area had a 2000 unemployment rate above that of the state of

Florida and the United States. Real per capita income and the median household income for the counties
were approximately 30% and 20% lower, respectively, than that for the state and the nation.
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Table 4-6: Employment 2000

_— Civilian
C|V|Ill:t:)r:cl;abor Totagelirsnopr::yed Unemployment
Rate (%)
United States 140,863,000 135,206,000 4.00%
Florida 7,407,458 6,995,047 5.60%
Glades County 4,034 3,677 8.80%
Hendry County 15,814 14,579 7.80%

Source: The U.S. Census Bureau, 2000 Census

Table 4-7:
Real Per Capita Income ($) 1999
United States 21,587
Florida 21,557
Glades County | 15,338

Hendry County 13,663
Source: The U.S. Census Bureau, 2000 Census

Table 4-8:
Median Household Income ($) 1999

United States | 41,994

Florida 38,819
Glades County |30,774
Hendry County | 33,592
Source: The U.S. Census Bureau, 2000 Census

The agricultural and natural resource industries, which are made up of interconnected enterprises
responsible for the production and processing of food, fiber and mineral products, are vital to the
economy of the state of Florida (Regional Economic Impacts of Florida’s Agriculture and Natural
Resources Industries, 2003). Like the state of Florida, both the production and processing of agricultural
products is very important for the economies of both Hendry and Glades counties. In fact, the City of
Clewiston in Hendry County is home to the United States Sugar Corporation, the country’s largest
producer of cane sugar and one of the country’s largest orange juice producers.

The 1997 Census of Agriculture reported a total market value of $323,438,000 for agricultural
products in Hendry County and $58,589,000 for Glades County. The average market value of agricultural
products sold per farm in 1997 was $802,575 for Hendry County and $311,642 for Glades County. Crop
sales in Hendry County accounted for 95% of the market value of agricultural products sold and livestock
sales accounted for 5%. In contrast, Glades County’s crop sales accounted for 65% of the total market
value of agricultural products and the remaining 35% was comprised of livestock.

Florida is the largest producer of sugarcane in the United States, and Hendry and Glades counties
are Florida’s numbers one and two leading producers of sugarcane, respectively. In addition to
sugarcane, cattle and citrus are the mainstays of Hendry County’s local economy. While farming is an
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important component of Glades County’s economy, educational, health, and social service jobs, probably
fueled by the relatively large elderly population, provide the majority of the county’s employment.

Land Use

Agriculture is the predominant land use in the state of Florida and within the project area.
Seventy percent of Florida’s total land area is used for agricultural or forestry purposes. Within Glades
County, there are about 495,360 county land acres, of which 380,377 acres or approximately 77% is
farmland. This figure increased 3% from 1992. Hendry County has about 737,920 county land acres, of
which 604,677 acres or approximately 82% is farmland. The county’s land in farms increased 14% from
529,835 acres in 1992.

Table 4-9: Employment by Industry (%) 2000

Glades | Hendry

INDUSTRY County| County
Agriculture, forestry, fishing and hunting, and
mining 12.5 22.8
Construction 10.0 8.0
Manufacturing 54 10.0
\Wholesale trade 2.4 3.3
Retail trade 9.6 9.9
Transportation and warehousing, and utilities 6.6 4.4
Information 1.0 1.6
Finance, insurance, and real estate 3.9 3.7
Professional, scientific, management,
administrative, and waste management services 3.7 4.7
Educational, health, and social services 18.5 13.3
Arts, entertainment, recreation, accommodation,
and food services 9.5 6.3
Other services (except public administration) 5.9 3.7
Public administration 10.9 8.3

Source: U.S. Census Bureau, 2000 Census

The 1997 Census of Agriculture reported 188 farms with an average farm size of 2,023 acres and
a median farm size of 100 acres in Glades County. Average farm size in the county increased by 13%
between 1992 and 1997. A total of 403 farms with an average farm size of 1,500 acres and a median size
of 87 acres were reported for Hendry County. Average farm size in the county increased 10% between
1992 and 1997. Although Hendry County has more farms than Glades, on average, farms in Glades
County are larger than farms in Hendry.

Land use in the project area is expected to remain primarily agricultural in the future. Based on
trends in the movement of citrus southward from Central Florida due to several past winter freezes, citrus
acreage in the project area is expected to increase. Sugarcane acreage is expected to continue to increase
in the next coming years and then remain constant through 2020.
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Table 4-10: Agricultural Land Use (acres)

Glades County Hendry County
Crops 1987 1992 1997 1987 1992 1997
Sugarcane * * 14,847 * 980 54,008
Hay 1,238 187 2,440 1,423 645 995
Vegetables * 722 * 8,581 6,197 9,936
Land in Orchards | 5,522 8,827 | 10,596 | 57,975 112,031 114,618

Source: 1997 Census of Agriculture
* Undisclosed or Not Available

4.2.6 Future Without Project Conditions

S-310 will cease to be operated in an unsafe and unauthorized manner. When lake levels exceed
15.5 feet, S-310 will only operate as designed and the practice of cracking open the lock gates for water
supply will be discontinued. This will result in reducing water available for irrigation and adversely
impacting agriculture in the area. This would cause agricultural water shortages in Industrial Canal
whenever water is pumped out for irrigation and possible damage to marine craft at certain times of the
year. Farmers can not sustain agricultural activities under this condition. The status of Industrial Canal
would continue to be dependent on agricultural usage that would govern the water levels. The area will
remain largely rural and with an agricultural base.

To sustain irrigation activities, the most likely condition expected to exist in the future in the
absence of a proposed project is to place a pump station on the south bank of C-21 just west of S-169 and
to modify culvert no. 2 (C-2) as required. Installing a pump station just west of S-169 will provide the
means of pumping water from C-21 into the Industrial Canal when the Lake Okeechobee stage is above
15.5 ft, S-310 is closed and the Industrial Canal stage is low.

The on-going Comprehensive Everglades Restoration Plan (CERP) project will contribute to
changes in the future, which are beyond the scope of this project. Future CERP projects that are
anticipated to be within or adjacent to the S-169 include the Caloosahatchee Reservoir with ASR,
Caloosahatchee Backpumping with STA, and the Revised Lake Okeechobee Regulation Schedule.

4.2.7 Objectives & Constraints

The primary objective for the study of S-169 is to enable a dependable conveyance of water to
meet agricultural demands, which was gathered from available permits. This objective is to be
accomplished while ensuring that flood protection is maintained and that environmental and commercial
interests are not detrimentally impacted by operations at S-310 and the agricultural surface water use from
Industrial Canal. The developed objectives are as follows: (1) provide agricultural water supply during
dry periods, (2) eliminate boat damage due to canal drawdown, (3) reduce/eliminate agricultural flooding,
(4) reduce/lower existing & future structural flooding, (5) reduce/lower existing & future property
damage flooding, (6) eliminate need to staff S-310 for open/close ops, (7) eliminate safety hazards
associated w/ S-310 for water supply, (8) eliminate unauthorized operation of S-310, (9) reduce/eliminate
scour and erosion in Industrial Canal, (10) provide access to Herbert Hoover dike across C-21, (11) allow
boat passage along C-21, (12) reduce/eliminate fishkills/danger to wildlife. Measures were formulated to
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meet these objectives and are described in Table 4-11. Constraints involved with meeting these
objectives include the following: (1) project modifications can not reduce the existing level of flood
protection; (2) maintain access to Herbert Hoover Dike; (3) can not operate S-310 when Lake
Okeechobee water elevation is above 15.5 feet; (4) provide Florida manatee protection.

The developed goals are as follows: (a) provide a supply of water to the Industrial Canal to meet
agricultural demands; (b) operate the S-310 lock as it is authorized to be used; (c) develop a compatible
operational schedule with Lake Okeechobee; (d) minimize fish kills and damage to watercraft and
marinas; and (e) limit the erosion downstream of S-310. Modifying some of the existing structures (S-
310, S-169, Culvert 2) within the eastern portion of the basin was discussed. Studying the water resource
needs of the entire basin was beyond the scope of this project, but could be addressed in a future
authorized study, which would include three drainage districts and their water control structures.

4.3 Formulation of Alternatives / Plans

Alternative plans were formulated to meet the identified planning objectives while avoiding
planning constraints. No alternative may diminish the authorized project purposes of flood control,
without specific authorization to make such a change. Alternatives were built from one or more features
or management measures. A measure is a feature or activity that can be implemented at a specific
geographic site to address one or more of the planning objectives; they can be either structural or non-
structural. Features are usually structural measures and typically require construction or assembly.
Activities are usually nonstructural measures and often are actions, procedures, or policies that affect
actions or procedures.

4.3.1 Measures Considered

Water levels at the water control structures in Industrial Canal will be monitored to try and
maintain agricultural water supply needs and flood control. Table 4-11 shows the Measures that were
considered and their relationship to the project objectives.

A pump station west of the S-169 structure could draw water from C-21 supplied through C-2 and
pump into the Industrial Canal or other irrigation canals. Since S-169 will remain unchanged, there
would be no improvement to local flooding.

Modifications to Culvert C-2 would have to be made to provide an improvement to water supply
into the Canal. This will generally involve converting the five (5) flap gates and one (1) slide gate to
telemetry-controlled, vertical slide gates.

The relocation of S-169 to a new location (S-169R) just west of C-2 would be a similar structure
to the existing S-169, but with an additional barrel for increased capacity. This would allow Industrial
Canal to be supplied by Culvert C-2, while maintaining control over flow westward into C-21.

A new access bridge would be needed at the existing site of S-169 if this structure is demolished.
Access must be maintained to the Herbert Hoover Dike. Enlarging this new bridge to accommodate boat
traffic is a possibility, but this would raise safety issues and add to the cost.

Operating the S-310 lock on a 24 hour/7 day a week schedule would provide the needed supply of
water for irrigation and flood control. However, this would continue the practice of overriding safety
features in order to crack open the lock gates.

S-169 17 Draft GRR
September 2005



Demolishing the existing S-169 structure would be necessary to maintain acceptable water levels
east of the new S-169R in C-21 and the Industrial Canal during flood control operations.

Construction of a tie-back levee may be needed to prevent flanking on the north side of the
proposed S-169R, between the structure and HHD. As water levels rise in the Industrial Canal area water
could spill out of bank and flow between S-169R and the HHD. A tie-back levee would prevent this.

Simply modifying the existing S-169 structure might provide the needed supply of water, but it
would still allow headwaters to be too high on S-169. Stages would exceed the 16.5 feet target level.

Placing a plug in the C-21 canal west of C-2 could allow water to flow through C-2 into C-21 and
Industrial Canal without increasing levels westward into C-21. However, this would involve blocking
C-21.

Filling the existing scour hole just below S-310 could be done to repair and eliminate future
erosion in the area. This should obviously be done for any proposed project plan.

Proposed safety features include installing a boat safety barrier on the downstream side of S-310
and installing a trash rake and screen to the pump station.

4.3.2 Preliminary Alternatives

The following alternatives were developed from the measures that had been presented by the
study team and are based on input from numerous stakeholders. All alternatives include a plan to
maintain water level in Industrial Canal when Lake Okeechobee is above 15.5 and S-310 is closed.

Alternative 1

The without project condition consists of describing the project area’s future, if there is no
Federal action taken to solve the identified problems. When Lake Okeechobee level is 15.5 ft or lower,
lock structure 310 (S-310) is left open. When lake levels exceed 15.5 ft, the lock is operated manually by
South Florida Water Management District (SFWMD) 5:30am to 8:00pm from October through April and
5:30am to 9:00pm from May through September.

Alternative 2

This alternative would detail SFWMD providing personnel 24-hr/day, 7 days/week to operate S-
310 when Lake Okeechobee levels exceed 15.5 ft, and during water shortages in the Industrial Canal.
This would include additional man hours for lock tenders, which would result in 1657 overtime hours of
operation per year for the S-310 lock and additional O&M costs. There have been several instances in the
past that resulted in detrimental effects being incurred due to water supply not being provided during non-
duty hours. When water supply has not been provided, the Industrial Canal has been drawn down to
severely low levels by the agricultural community during their normal irrigation procedures. As a result,
commercial, recreational and government watercraft have incurred damages, marinas have been
structurally damaged, and fish kills have been observed. To temporarily eliminate this problem,
lockmasters have been called during non-duty hours, when Lake Okeechobee levels exceed 15.5 ft
NGVD, to open the S-310 to allow water into the Industrial Canal.
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Table 4-11: Objective / Measure Matrix
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1) Provide Agricultural Water Supply During Dry Periods X| X | X X [ x X | X
2) Eliminate Boat Damage due to Canal Drawdown X| X | X X
3) Reduce / Eliminate Agricultural Flooding X X X
4) Reduce / Lower Existing & Future Structural Flooding X X X
5) Reduce / Lower Existing & Future Property Damage Flooding X|{X|X X
6) Eliminate Need to Staff S-310 for Open/Close Ops X X X [ X
7) Eliminate Safety Hazards Associated w/ S-310 for Water Supply X[X]| X X | X
8) Eliminate Unauthorized Operation of S-310 X|X| X X[ X
9) Reduce / Eliminate Scour and Erosion in Industrial Canal X X
10) Provide Access to Herbert Hoover Dike across C-21 X X | X X X
11) Allow boat passage along C-21 X | X X
12) Reduce / Eliminate fishkills/danger to wildlife X X | X
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Alternative 3

This alternative would consist of placing a pump station just west of S-169 as a means of
pumping water from C-21 into the Industrial Canal when the Lake Okeechobee stage is above 15.5 feet,
S-310 is closed. Hydraulics will help determine the need (if any) to make modifications to C-2 to
supplement the flow. This alternative would also include the following:

a. Install a 4 bay 425 CFS irrigation pump station adjacent to the existing S-169, which would be
located on south bank of the canal. The pump would convey water from the westside of S-169 to the
eastside of S-169. Trash rake and screen would be fitted to both sides of the structure.

b. Access to Herbert Hoover Dike (HHD) would be required at all times during construction,
therefore a temporary bridge would be considered in the scope of work for this pump station construction.
Convert five 10-foot diameter flap gates on C-2 to vertical slide gates. Telemetry control would be
required. The telemetry control would require an electrical/mechanical house.

Alternative 4

This alternative would consist of building a water control structure west of C-2, , and either:

(A) Demolishing the existing S-169 and constructing an access bridge for Herbert Hoover Dike
in its place, or

(B) Modifying S-169 to provide water control and continuous vehicular access.

Modifications to C-2 may be required. Also, temporary access to Herbert Hoover Dike during
construction/demolition will be evaluated.

Alternative 5

Modify the existing S-169 gates to allow continuous free flow and continuous vehicular access.
Modifications to Culvert No. 2 may be required.

Alternative 6

Place a plug in C-21 west of Culvert No. 2 to allow water flow from Lake Okeechobee into C-21
and the Industrial Canal. Modifications to Culvert No. 2 to may be required.

4.4 Evaluation of Alternative Plans

In the evaluation step, the significant contributions or effects of an individual plan are quantified
and judged. Evaluation, like all other planning steps, is also an iterative process. It begins with the first
screening of measures and plans, and its detail and rigor increases as planning moves closer to a final
decision.

4.4.1 Screening Alternatives
The evaluation of effects is a comparison of the future with-project to the future without-project

conditions for each alternative. Corps Water Resource Development projects are evaluated in terms of
acceptability; completeness; effectiveness; and efficiency. Completeness is the extent to which the
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alternative plans provide and account for all necessary investments or other actions to ensure the
realization of the planning objectives, including actions by the Federal and non-Federal entities.
Effectiveness is the extent to which the alternative plans contribute to achieve the planning objectives.
Efficiency is the extent to which an alternative plan is the most cost effective means of achieving the
objectives. And finally, Acceptability is the extent to which the alternative plans are acceptable in terms
of applicable laws, regulations, and public policy.

Though these criteria are largely subjective, there are minimum thresholds, below which an
alternative plan may be dropped from consideration, this occurs both in the initial screening phase and
later once alternatives are evaluated further. One criteria that is not subjective and is strictly adhered to, is
that no preliminary alternative that may have a significant negative impact on the authorized project
purposes of water supply and flood control, will be carried forward for further consideration.

4.4.2 Alternatives Eliminated from Further Consideration

Alternative 3

This alternative was eliminated and not analyzed in detail, since it is questionable that this
alternative would perform as expected. The proposed pump station would have to draw water from Cu-2
to the east, but flow normally flows in the opposite direction. Stages west of Cu-2 may be adversely
affected since there will be no control for flow going to the west from Cu-2. Additionally, the U.S. Fish
and Wildlife Service does not support this alternative.

This alternative is the general scenario that was assumed for the future without project conditions.
It is believed that local agricultural interests would likely construct some kind of pump facility to provide
needed agricultural water.

Alternative 5

This alternative was eliminated due to the lack of optimum water levels in canals 20, 21, LD-1
and LD-3.

Alternative 6

This alternative was eliminated. C-21 cannot be permanently blocked due to flood control
conveyance to pump station S-4. The U.S. Fish and Wildlife Service does not support this alternative.

4.4.3 Environmental Considerations

An Environmental Assessment (EA) was prepared, and is included in Appendix F of this report.
The EA meets the requirements of the National Environmental Policy Act.

4.4.3.1 Water Quality

The State of Florida Water Quality Certificate conditions would be met during construction of
the project. The Corps would employ various protective measures and monitoring to ensure compliance
with State Water Quality Standards and ensure that the existing water quality is not lowered. The project
would have positive benefits on water quality, in that, large quantities of water would no longer be

S-169 21 Draft GRR
September 2005



discharged on an emergency basis. This would help with deposits of phosphorus discharged to the Lake
and would also stabilize the wetland hydro-period.

4.4.3.2 Fish and Wildlife Coordination

This project has been coordinated with the U.S. Fish and Wildlife Service (USFWS). The
USFWS, in response to the Corps request, and in accordance with the Fish and Wildlife Coordination Act
of 1973, provided a Planning Aid Letter dated January 28, 2003. A Draft Coordination Act Report
(CAR) was provide July 2003 and a revised Draft CAR was provided September 2003. A final CAR is
pending and the final report is anticipated upon the agency’s review of this GRR. Per the request of the
USFWS, the proposed project design has been changed to include a manatee protection grate on the
southeast side of the new S-169R. USFWS communicated that most of the federally listed species
present or potentially present in the project area have been previously impacted by habitat degradation
due to wetland drainage, excess nutrient runoff, and a concurrent alteration of the hydroperiod. The
project would have the potential to either benefit or adversely impact the endangered snail kite and the
endangered wood stork. Other species found within Lake Okeechobee or occurring in the area include
the endangered West Indian manatee, the threatened bald eagle, the threatened eastern indigo snake, and

the endangered Okeechobee gourd. Impacts to any bird nesting would be mitigated by implementing the District's
Migratory Bird Protection Plan.

The Corps, by letter dated August 19, 2004, initiated Coordination with the USFWS under
Section 7 of the Endangered Species Act. In a December 30, 2004 letter, USFWS summarized the
specific habitat requirements for each listed species, and recommended implementation of additional
measures to minimize adverse effects to the wood stork and bald eagle. The USFWS concurred with the
Corps determination and protective measures proposed for the Everglade snail kite, wood stork, West
Indian manatee, bald eagle, eastern indigo snake, and Okeechobee gourd. Additional provisions were
recommended to minimize adverse effects to the bald eagle and wood stork, in addition to, the inclusion
of a removable manatee exclusion grate on the southeast side of the new S-169R. The Corps accepted
provisions proposed for the species with limited acceptance of the USFWS Habitat Management
Guidelines for the Wood Stork In the Southeast Region (1990). A letter dated February 28, 2005, was
forwarded to the USFWS outlining the Corps’ position.

4.4.3.3 Cultural Resources

There are no known cultural resources within the project area. Consultation with the Florida
State Historic Preservation Officer (DHR Project File No. 2001-05533) has indicated that because of its
location the project area is not likely to contain cultural resources eligible for listing in the National
Register of Historic Places.

4.5. Real Estate Requirements

The proposed project is planned for construction within the previously provided existing right-of-
way for Canal 21 and the Herbert Hoover Dike Project (portions of the previously authorized Central and
Southern Florida Project) for which South Florida Water Management District (SFWMD) is the local
sponsor. SFWMD will provide all the necessary lands required for the project construction, operation and
maintenance, all necessary access, and other temporary areas required. In addition to the required lands
within the existing right of way, there is a requirement for a Road Access Easement and a Temporary
Stockpile Easement. No credit will be provided for such land previously provided, which is within the
existing right-of-way. The estimated real estate requirements are provided in Appendix E.
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It is anticipated that the excess material resulting from demolition of the existing structure and
excavation required at other project sites would be taken to a local commercial landfill for disposal. It is
further anticipated that all borrow material required for construction would be obtained from commercial
sources. Material would be required as backfill for the proposed structure, for construction of both the
north and south tieback levees, and for construction of the roadway access to the proposed bridge.

4.6 Socio-Economics Analysis

As discussed previously, Florida is the largest producer of sugarcane in the United States, and
Hendry and Glades counties are Florida’s numbers one and two leading producers of sugarcane,
respectively. In addition to sugarcane, cattle and citrus are the mainstays of Hendry County’s local
economy. Sugarcane irrigation is all year round, with much of that occurring during the Grand Growth
Phase (June to September) when the plant requires large amounts of water. However, depending on the
weather not much irrigation is required during that period. When there is sufficient rainfall, as is usually
the case in summer, very little irrigation is required. However, between November and May irrigation
activities peak because of drought.

In early summer, Lake Okeechobee is lowered to prepare for the hurricane season and by late July,
August, and September rain is expected to recharge the lake. Current operating procedures at S-310 are
dictated by water surface elevation at Lake Okeechobee. When the lake is below 15.5, the upstream and
downstream lock doors are left open to navigation traffic, which also satisfies any irrigation water supply
needs. Exceedance curves calculated by water management using historical data indicate that the lake
may exceed 15.5 feet between September and end of March at which time the S-310 locks are closed to
prevent excess water flowing into the Industrial Canal. According to the exceedance analysis, there is a
25 % chance of Lake Okeechobee stages rising above 15.5 feet. That implies, between September and
March, farmers would have to establish alternative sources of water to irrigate their farms. The
assumption of establishing an alternative source for the water, instead of allowing crop failure, is based on
several components. First, sugarcane is a perennial plant, and each planting produces four or more annual
crops. The return value of the plant is not based on one crop yield but is spread over a life of four or more
yields. Therefore, the cost to the agricultural economy would not only be the value of the current year’s
crop but would also be the lost value associated with the remaining crop potential of the lost plants.
Also, the local economy is heavily reliant on the sugar cane as a source of income, not only in terms of
the crop, but also the production of the sugar products processed from the raw commodity.

For this study, benefits resulting from any of the proposed alternatives would be agricultural water
supply. No data was available to determine the value of the water used by the agricultural and municipal
users of the canal. The users do not pay a fee for the water and the amount of water used by any user is
not monitored. It was determined that an acceptable proxy for the value of the water used from the
Industrial Canal would be the cost of the most likely alternate source, in the absences of the operation of
S-310. It was assumed that under the implementation of any alternative that water users of the Industrial
Canal would not be permitted to draw down the canal to a level that would impact private and commercial
marinas, boats or recreational activities. The most likely alternate method for supplying the Industrial
Canal would be the “Future Without Project Condition”. Under this condition the local users would build
a pump station to bypass S-169 as a means of pumping water from C-21 into the Industrial Canal when
the Lake Okeechobee stage is above 15.5 feet, S-310 is closed, and the Industrial Canal is approaching an
unacceptable level. The average annual cost for the pump station alternative is estimated at $567,854,
based on an economic life of 50 years, and an interest rate of 5-3/8 percent. This value is the basis for the
average annual benefit that is used in the B/C ratio.
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A cost-benefit analysis was performed to select the NED plan, with a project design that produced
the maximum net benefits. The economic justification of the proposed plan was determined by
comparing the equivalent average annual costs (i.e., interest, amortization, and maintenance costs) with an
estimate of the equivalent average annual benefits, which would be realized over a 50-year period of
analysis. Computed costs of alternatives are based on 2005 price levels. Table 4-12 summarizes the total
investment cost and total annual equivalent cost of the proposed alternative plans.

TABLE 4-12: Annualized Benefits And Costs

ALTERNATIVEALTERNATIVE [ALTERNATIVE
2 4A 4B
IConstruction Cost $115,100 $3,403,100 $3,638,300
IPED Costs {E&D} $9,500 $281,400 $303,300
[Escalation $11,500 $348,700 $405,200
[Contingency $31,700 $938,000 $1,010,900
Real Estate Cost 0$ $154,000 $154,000
S&A $13,400 $397,700 $428,600
Interest During
Construction $2,757 $245,673 $264,279
Total Initial Cost $183,957 $5,768,573 $6,204,579
Annualized Initial Cost  [$10,666 $334,465 $359,745
Annual O&M $3,320 $3,320 $3,320
Annual Salary Cost $41,425
Total Annual Cost $55,411 $337,785 $363,065
Total Annual Benefits $567,854 $567,854 $567,854
BCR 10.25 1.7 1.6
[Net Benefits $512,443 $230,069 $204,789

4.7 Plan Comparison

Table 4-13 provides a summary of the comparisons between the alternatives, and the contributions to
the planning objectives.

Alternative 1 was not selected since it would not achieve the planning objectives.

Alternative 2 was not selected since it requires the same water-supply operations as existing
conditions. Cracking the lock to provide water supply and associated operations leads to problems. S-
310 was not designed to operate as currently operated for water supply when the lake is above 15.5 feet,
NGVD (when S-310 is scheduled to be closed). Currently, when S-310 is closed, water supply from the
lake via S-310 is provided by partially opening the lakeside and landside lock gates. This has caused
downstream erosion problems. There have been several instances in the past that resulted in detrimental
effects being incurred due to water supply not being provided during non-duty hours. When water supply
has not been provided, the Industrial Canal has been drawn down to severely low levels by the
agricultural community during their normal irrigation procedures. As a result, commercial, recreational
and government watercraft have incurred damages, marinas have been structurally damaged, and fish kills
have been observed. Adverse ecological impacts are also experienced from prolonged inundation of
littoral zones, lowered water quality, loss of fish and wildlife habitat and utilization values, creation of
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sandbars, bank erosion, and scouring of bottom substrates. In an effort to create a permanent solution, the
Corps and sponsor, SFWMD, evaluated alternatives that would allow sufficient staging of water within
the Industrial Canal and C-21 to meet irrigation and navigation needs with minimum or no adverse
ecological impacts. Therefore, Alternative 2 cannot be selected since it requires the current operations
that are trying to be avoided, which is operating S-310 in an unsafe and environmentally unsound manner.

Alternative 4B was not selected. This alternative considered adding an additional seven-foot
barrel to the existing S-169 and constructing a new, water-control structure with four seven-foot barrels.
Stages on the headwater side of S-169 were too high, which exceed the target of 16.5 feet at U.S.
Highway 27. This alternative is not recommended since modeling results showed that stages during flood

control operations were too high.

Table 4-13: Summary Comparison of Alternative Plans for S-169 (Nine Mile Canal)

project. Cease to
operate S-310 lock
as irrigation
structure.

Tender hours and
O&M.

1. PLAN DESCRIPTION | ALTERNATIVE1 | ALTERNATIVE 2 | ALTERNATIVE 4A ALTERNATIVE 4B
No Action Operation Change Relocate S-169 Relocate S-169
Future Without Additional Lock Move S-169 just west | Const. new S-169 just

of C-2. Replace
existing S-169 w/ new
access bridge.

west of C-2. Modify
existing S-169.

during operation of
locks.

during operation of
locks.

2. IMPACT

ASSESSMENT

A. National Economic
|Development (NED)

(1) Total Initial Cost $0 $183,957 $5,768,573 $6,204,579
(2) Total Annual Cost $0 $55,411 $337,785 $363,065
(3) Total Annual Benefits $0 $567,854 $567,854 $567,854
(4) Net Benefits $0 $512,443 $230,069 $204,789
(5) Benefit to Cost Ratio 0 10.25 1.7 1.6
B. Environmental

Quality (EQ)

(1) Air/Noise Some noise levels | Some noise levels | Temporary increased | Temporary increased

noise levels during
construction period.

noise levels during
construction period.

(2) Water Quality None None Some impacts during | Some impacts during
construction. No construction. No
change to current change to current
water quality. water quality.

(3) Vegetation None None Wetland vegetation Wetland vegetation
may be disturbed. may be disturbed.

(4) Threatened and
Endangered Species

Manatees could be
injured in the lock
gates during

Manatees could be
injured in the lock
gates during

Provides for manatee
protection.
Woodstorks may be

Provides for manatee
protection.
Woodstorks may be

(6) Cultural Resources &
Historic Properties

operation. operation. temporarily disturbed | temporarily disturbed
during construction. during construction.
(5) Aquatic Birds None None Wading birds may be | Wading birds may be
temporarily disturbed | temporarily disturbed
during construction. during construction.
None None None None
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(7) Shoreline Erosion

No change.
Erosion, due to
discharges, would
still be a problem.

No change.
Erosion, due to
discharges, would
still be a problem.

Current erosion
problem would be
corrected.

Current erosion
problem would be
corrected.

(8) Fish and Wildlife

Low water levels
would continue to
be of concern.

Low water levels
would continue to
be of concern.

Current low water
levels and fish kills
would be corrected.

Current low water
levels and fish kills
would be corrected.

Safety

to operate lock for
irrigation.

overridden to
operate lock for
irrigation.

Resources Fishkillswould | Fish kills would
continue. continue.
C. Regional Economic NA N/A N/A N/A
Development (RED)
FD. Other Social Effects
(OSE)
(1) Life, Health and Safety features Safety features Current safety issues | Current safety issues
must be overridden | must be would be corrected. would be corrected.

(2) Community
Cohesion (displacement
of people and
businesses)

None.

None.

Provides increased
flood protection by
lowering flood levels
by 1 foot.

Provides decreased
flood protection by
raising the flood
levels.

(3) Recreation

Low water levels

Low water levels

Boating problems

Boating problems

have caused have caused would be corrected. would be corrected.
boating problems boating problems | Some impacts during | Some impacts during
and known and known construction. construction.
damages. Boaters | damages. Boaters
can not use the can not use the
lock when lake lock when lake
elevation is above | elevation is above
15.5 ft. 15.5 ft.

(4) Aesthetics No change No change No change No change

(5) Navigation Low water levels Low water levels Navigation problems | Navigation problems
have caused have caused would be corrected. would be corrected.
navigation navigation Some impacts during | Some impacts during
problems. problems. construction. construction.

3. PLAN EVALUATION

. Contribution to
Planning Objectives

1) Provide Agricultural
Water Supply During Dry
Periods

Does not meet
objective.

Does not meet
objective.

Meets objective

[Meets objective

2) Eliminate Boat
Damage due to Canal
Drawdown

Does not meet
objective.

Does not meet
objective.

Meets objective

Meets objective

3) Reduce / Eliminate
Agricultural Flooding

Does not meet
objective.

Does not meet
objective.

Meets objective

Meets objective

4) Reduce / Lower
Existing & Future
IStructuraI Flooding

Does not meet
objective.

Does not meet
objective.

Meets objective

Does not meet
objective.

5) Reduce / Lower
Existing & Future
Property Damage
Flooding

Does not meet
objective.

Does not meet
objective.

Meets objective

Does not meet
objective.
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6) Eliminate Need to
Staff S-310 for
Open/Close Ops

Does not meet
objective.

Does not meet
objective.

Meets objective

(Meets objective

7) Eliminate Safety

Does not meet

Does not meet

Meets objective

Meets objective

Unauthorized Operation
of S-310

objective.

objective.

[Hazards Associated w/ S- |objective. objective.
310 for Water Supply
8) Eliminate Does not meet |Does not meet [Meets objective  |Meets objective

9) Reduce / Eliminate
Scour and Erosion in
lindustrial Canal

Does not meet
objective.

Does not meet
objective.

Meets objective

Meets objective

10) Provide Access to
Herbert Hoover Dike
across C-21

Does not meet
objective.

Does not meet
objective.

Meets objective

Meets objective

11) Allow boat passage

Does not meet

Does not meet

Meets objective

Meets objective

Okeechobee water
elevation is above 15.5
feet.

along C-21 objective. objective.

12) Reduce / Eliminate  |Does not meet [Does not meet |Meets objective  |Meets objective
fishkills/danger to wildlife |objective. objective.

B. Response to

Planning Constraints

(1) Project modifications | Meets Meets Meets constraint | Does not meet
can not reduce the constraint constraint constraint.
existing level of flood

protection.

(2) Maintain accessto | Meets Meets Meets constraint | Meets constraint
Herbert Hoover Dike. constraint constraint

(3) Can not operate S- | Does not meet | Does not meet | Meets constraint | Meets constraint
310 when Lake constraint. constraint.

(4) Provide Florida
manatee protection.

Does not meet
constraint.

Does not meet
constraint.

Meets constraint

Meets constraint

C. Response to
|Evaluation Criteria

(1) Completeness

Not complete

Not complete

Most complete

Partially complete

(2) Effectiveness

Not effective

Not effective

Most effective

Partially effective

(3) Efficiency Not efficient Not efficient Most efficient Partially efficient
(4) Public acceptability | Not acceptable | Not acceptable | Fully acceptable | Not fully
acceptable

4.8 Tentatively Selected Plan

It is recommended that Alternative 4A be the plan to be implemented to alleviate the agricultural
water supply and flood control problems for the sub-basin served by S-169 and S-310. Alternative 4A is the
NED plan and also the locally preferred plan. This alternative would consist of building a new water control
S-169
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structure west of C-2; demolishing the existing S-169 and constructing an access bridge to Herbert
Hoover Dike. Modifications to C-2 would also be required. This recommended plan would also include
the following:

a. Demolish the existing S-169 and haul off-site to nearest landfill.

b. Construct a new bridge to allow access to HHD during construction. This would prevent
having to build a temporary access bridge, but would require realignment of the access road at the
bridge approach and exit. The new bridge would be constructed just to the west of S-169.

c. Construct new S-169 culvert structure west of Culvert 2. The new S-169 will require
telemetry control.

d. Convert five 10-foot diameter flap gates on Culvert 2 to vertical slide gates.
Telemetry control will be required.

e. Utilize the existing telemetry on the S-169’s three gates on the Culvert 2 structure
or the new S-169 structure to assist with the cost savings.

5.0 PLAN IMPLEMENTATION

Microcomputer Aided Cost Engineering System (MCACES) was used to calculate the construction
cost estimate, which is presented in Appendix C, Design and Cost Estimate. Construction costs include
the engineering and design necessary for the project, preparation of contract plans and specifications,
supervision and contract administration, and the cost for all temporary or permanent construction
easements for lands, rights-of-ways, relocations, and disposal areas.

5.1 Operation and Maintenance

The local sponsor is responsible for operation and maintenance of the proposed project. The
estimated annual cost is $3,320, which includes operation and maintenance of the structure, regular
mowing, and maintaining fences and gates.

Operations for S-310 would not change with the exception of not having to be partially opened to
provide water supply when Lake Okeechobee stage is above 15.5 feet. S-169R would operate similarly to
S-169. During irrigational operations, Cu-2 would be operated to maintain a stage in C-21 that would
range from approximately 14.6 to 15.2 feet when Lake Okeechobee stage is above 15.5 feet. Optimum
stages along the C-21 alignment from S-169 to S-169R would increase from the existing range of 11 to 14
feet to 14.6 to 15.5 feet. Additional operational details for S-310, Cu-2, and S-169R are described in the
“Draft Water Control Plan”, Appendix A.

5.2 Division of Responsibilities and Cost Sharing

This study is a reevaluation of a flood control project, which was authorized by the Flood Control
Acts of 1948 and 1954. However, the recommended plan is to relocate a flood control feature for the
purpose of agricultural water supply. Section 103 (c) (3) of the Water Resources Development Act of
1986 provides that non-Federal interests are responsible for 35 percent of costs allocated to agricultural
water supply purposes in a Corps project, to be paid during construction, and for the allocated operation,
maintenance, repair, replacement, and rehabilitation costs as they are incurred. Section 103 (c) (3) applies
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to irrigation water outside the 17 western states and to other agricultural water supply functions in all
areas. Table 5-1 details the total project costs and cost sharing for implementation of the project.

5.2.1 Federal Responsibilities

The U.S. Army Corps of Engineers is responsible for budgeting for the Federal share of costs for
this project. The Federal share is estimated at $4,320,485 or 65 percent of the total implementation costs.
Federal funding is subject to budgetary constraints inherent in the formulation of a national Civil Works
budget for a given Fiscal Year. The Corps would perform the necessary pre-construction, engineering,
and design required prior to construction. The Corps will also obtain the water quality certification,
advertise, award, and construct this agricultural water supply project.

TABLE 5-1: Total Project Costs and Cost Sharing

ITEM COST
STUDY COST
General Reevaluation Report $1,084,000
IMPLEMENTATION COSTS
Preconstruction, Engineering and Design $281,400
Construction Costs $3,403,100
Contingency & Escalation $1,286,700
Construction Management $397,700
Real Estate Costs $154,000
Water Quality Certification $40,000
TOTAL PROJECT COST $6,646,900
Federal Cost Share @ 65% $4,320,485
Non-Federal Cost Share @ 35% $2,326,415

5.2.2 Non-Federal Responsibilities and In-Kind Services

No in-kind services would be provided by the non-Federal sponsor. The non-Federal sponsor shall
provide 35 percent of the implementation costs allocated for this project. The non-Federal share is
estimated at $2,326,415 of the total implementation costs. The non-Federal sponsor must also assume
other responsibilities before the project can be constructed. These additional responsibilities are as
follows:

a. Provide a minimum of 35 percent of total project costs as further specified below:

1. Enter into an agreement which provides, prior to execution of the project cooperation
agreement, 25 percent of design costs;

2. Provide, during the first year of construction, any additional funds needed to cover the non-
federal share of design costs;
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3. Provide all lands, easements, and rights-of-way, including suitable borrow and dredged or
excavated material disposal areas, and perform or assure the performance of all relocations
determined by the Federal Government to be necessary for the construction, operation, and
maintenance of the project;

4. Provide or pay to the Federal Government the cost of providing all retaining dikes,
wasteweirs, bulkheads, and embankments, including all monitoring features and stilling basins,
that may be required at any dredged or excavated material disposal areas required for the
construction, operation, and maintenance of the project; and

5. Provide, during construction, any additional costs necessary to make its total contribution
equal to at least 35 percent of total project costs;

b. Provide the non-Federal share of that portion of the costs of mitigation and data recovery
activities associated with historic preservation, that are in excess of 1 percent of the total amount
authorized to be appropriated for the project, in accordance with the cost sharing provisions of the
agreement,;

¢. Do not use Federal funds to meet the non-Federal Sponsor’s share of total project costs unless
the Federal granting agency verifies in writing that the expenditure of such funds is authorized;

d. Operate, maintain, repair, replace and rehabilitate the project, or functional portion of the
project, including mitigation, at no cost to the Federal Government, in a manner compatible with
the project’s authorized purposes and in accordance with applicable Federal and State laws and
regulations and any specific directions prescribed by the Federal Government;

e. Give the Federal Government a right to enter, at reasonable times and in a reasonable manner,
upon property that the Non-Federal Sponsor, now or hereafter, owns or controls for access to the
project for the purpose of inspecting, operating, maintaining, repairing, replacing, rehabilitating, or
completing the project. No completion, operation, maintenance, repair, replacement, or
rehabilitation by the Federal Government shall relieve the Non-Federal Sponsor of responsibility
to meet the Non-Federal Sponsor’s obligations, or to preclude the Federal Government from
pursuing any other remedy at law or equity to ensure faithful performance;

f. Hold and save the United States free from all damages arising from the construction, operation,
maintenance, repair, replacement, and rehabilitation of the project and any project-related better-
ments, except for damages due to the fault or negligence of the United States or its contractors;

g. Perform, or cause to be performed, any investigations for hazardous substances that are
determined necessary to identify the existence and extent of any hazardous substances regulated
under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA),
Public Law 96-510, as amended (42 U.S.C. 9601-9675), that may exist in, on, or under lands,
easements, or rights-of-way that the Federal Government determines to be required for the initial
construction, periodic nourishment, operation, and maintenance of the project. However, for lands
that the Federal Government determines to be subject to the navigation servitude, only the Federal
Government shall perform such investigations unless the Federal Government provides the
Non-Federal Sponsor with prior specific written direction, in which case the Non-Federal Sponsor
shall perform such investigations in accordance with such written direction;
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h. Assume, as between the Federal Government and the non-Federal Sponsor, complete financial
responsibility for all necessary cleanup and response costs of any CERCLA regulated materials
located in, on, or under lands, easements, or rights-of-way that the Federal Government determines
to be necessary for the initial construction, periodic nourishment, operation, or maintenance of the
project;

i. Agree that, as between the Federal Government and the Non-Federal Sponsor, the Non-Federal
Sponsor shall be considered the operator of the project for the purpose of CERCLA liability, and
to the maximum extent practicable, operate, maintain, and repair the project in a manner that will
not cause liability to arise under CERCLA;

j. Prevent obstructions of or encroachments on the project (including prescribing and enforcing
regulations to prevent such obstruction or encroachments) which might reduce the level of
protection it affords, hinder operation and maintenance, or interfere with its proper function, such
as any new developments on project lands or the addition of facilities which would degrade the
benefits of the project;

k. Not less than once each year, inform affected interests of the extent of protection afforded by
the project;

l. Keep and maintain books, records, documents, and other evidence pertaining to costs and
expenses incurred pursuant to the project, for a minimum of 3 years after completion of the
accounting for which such books, records, documents, and other evidence is required, to the extent
and in such detail as will properly reflect total costs of construction of the Project, and in
accordance with the standards for financial management systems set forth in the Uniform
Administrative Requirements for Grants and Cooperative Agreements to State and Local
Governments at 32 Code of Federal Regulations (CFR) Section 33.20;

m. Comply with Section 221 of Public Law 91-611, Flood Control Act of 1970, as amended (42
U.S.C. 1962d-5), and Section 103 of the Water Resources Development Act of 1986, Public Law
99-662, as amended (33 U.S.C. 2213), which provides that the Secretary of the Army shall not
commence the construction of any water resources project or separable element thereof, until the
non-Federal sponsor has entered into a written agreement to furnish its required cooperation for
the project or separable element;

n. Comply with all applicable Federal and State laws and regulations, including, but not limited
to, Section 601 of the Civil Rights Act of 1964, Public Law 88-352 (42 U.S.C. 2000d), and
Department of Defense Directive 5500.11 issued pursuant thereto, as well as Army Regulation
600-7, entitled "Nondiscrimination on the Basis of Handicap in Programs and Activities Assisted
or Conducted by the Department of the Army”, and all applicable Federal labor standards and
requirements, including but not limited to 40 U.S.C. 3141- 3148 and 40 U.S.C. 3701 — 3708
(revising, codifying and enacting without substantial change the provisions of the Davis-Bacon
Act (formerly 40 U.S.C. 276a et seq.), the Contract Work Hours and Safety Standards
Act(formerly 40 U.S.C. 327 et seq.) and the Copeland Anti-Kickback Act (formerly 40 U.S.C.
276¢ et seq.) ;

0. Comply with Section 402 of the Water Resources Development Act of 1986, as amended (33
U.S.C. 701b-12), which requires a Non-Federal interest to participate in and comply with
applicable Federal floodplain management and flood insurance programs, prepare a flood plain
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management plan within one year after the date of signing a Project Cooperation Agreement, and
implement the plan not later than one year after completion of construction of the project; and,

p. Comply with all applicable provisions of the Uniform Relocation Assistance and Real Property
Acquisition Policies Act of 1970, Public Law 91-646, as amended (42 U.S.C. 4601-4655), and the
Uniform Regulations contained in 49 CFR Part 24, in acquiring lands, easements, and
rights-of-way, necessary for the initial construction, periodic nourishment, operation, and
maintenance of the project, including those necessary for relocations, borrow materials, and
dredged or excavated material disposal, and inform all affected persons of applicable benefits,
policies, and procedures in connection with said Act.

5.3 Views of Sponsor and Other Agencies

The South Florida Water Management District supports the project, as noted in the enclosed letter of
intent. The City of Clewiston endorses the redesign and relocation of Structure S-169 and provided
support to the Corps for this effort. The letter of support is attached to the EA, Appendix F.

In 1995 the City of Clewiston requested the South Florida Water Management District (SFWMD) to
look at relocating Structure S-169 west in the Canal C-21 to the other side (just west) of the C-2 Culvert
Structure. In 1997 the SFWMD sent the Corps a letter, requesting this study. An Initial Appraisal Report
was completed in August of 1999, and the report was approved by the South Atlantic Division in March
of 2000.

6.0 SUMMARY OF COORDINATION, PUBLIC VIEW AND COMMENTS

The Environmental Assessment (EA) was distributed to the appropriate Federal, State and local
agencies. The EA contains letters and other pertinent correspondence received as a result of
coordinating this project. A summary of the comments received and responses to these comments are
provided in Section 6 of the EA.

7.0 RECOMMENDATIONS

I recommend that the selected plan described in this GRR for agricultural water supply in the
Nine-Mile Canal Basin, Hendry County, Florida be authorized for Federal implementation under Section
103 (c) (3) of the Water Resources Development Act of 1986, as amended. The total estimated cost of
the project is $6,646,900. The Federal cost share would be $4,320,485 with the remaining $2,326,415
being provided by the non-Federal sponsor, the South Florida Water Management District.

The recommendations contained herein reflect the information available at this time and current
Departmental policies governing formulation of individual projects. They do not reflect program and
budgeting priorities inherent in the formulation of a national Civil Works construction program nor the
perspective of higher review levels within the Executive Branch. Consequently, the recommendations
may be modified before they are approved for implementation.

ROBERT M. CARPENTER
Colonel, Corps of Engineers
Commanding
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