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1 GENERAL PROJECT INFORMATION
1.1 Background

The West Terminus Cross-Florida Greenway is comprised of a number of facilities, which are
part of the Cross Florida Barge Canal system. The Cross Florida Barge Canal system and its
components are illustrated on Figure 1. The system was partially constructed in the 1960’s and
later abandoned in the early 1970’s. Authorized by the U.S. Congress during the 1940’s, the
project was intended to facilitate the movement of ocean going vessels traveling between the
Atlantic Ocean and the Gulf of Mexico, the Caribbean Sea, and the Panama Canal. The Barge
Canal facilities were designed by the U.S. Army Corps of Engineers. Significant elements of the
overall project completed by the Corps within the west terminus area include: 1) the portion of
the canal from the Gulf of Mexico to the Inglis Lock; 2) the Inglis Lock; the Inglis (Lake
Rousseau) Dam; 3) the Bypass Channel and Spillway; and the 4) Rock Dam.

Construction of the Barge Canal system was halted during the Nixon administration in 1971
because of concerns related to cost and the project’s effect on the environment. Although
construction activities ended three decades ago, it was not until 1990 that the official
construction de-authorization was approved by Congress and signed by President Bush (after an
extensive study by the Corps of Engineers). Subsequent to its de-authorization, the Inglis Lock
and associated facilities became part of the Cross Florida Greenbelt State Recreation and
Conservation Area that was established by the Florida State Legislature through the enactment of
a law (F.S. 90-328). Currently, the Cross Florida Barge Canal facilities constructed near Inglis
are owned by the Florida Department of Environmental Protection (FDEP). With the exception
of the Main Dam and Bypass Channel Spillway, these facilities are operated by FDEP’s Office
of Greenways and Trails. The dam and spillway are operated by the Southwest Florida Water
Management District.

1.2 Purpose

The portion of the Withlacoochee River downstream of Inglis Dam has undergone significant
alteration since the turn of the twentieth century. The construction of the Cross-Florida Barge
Canal in the 1960’s created additional impacts to the segment of the river downstream of the
canal. Construction of the barge canal included a dam on the Withlaccochee River known locally
as the “Rock Dam”. This dam effectively severs all flows released from the Inglis Dam main
gates including large flood flows. The lower segment of the river downstream of the Rock Dam
receives flows only from the bypass channel system via a spillway at its western terminus. The
maximum flow rate from this bypass system is estimated to be 1,540 cfs, which is considerably
less than flood flow rates expected for the river system. The changes described above have
altered the historic flow regime of the Withlacoochee River downstream of Inglis Dam, which
have created environmental impacts. It should be noted, pursuant to the results of a recent dam
safety planning study, the Rock Dam is presently being reconstructed as a flood protection levee.
The flood protection levee is designed to offer full protection to downstream structures on the
Withlacoochee River in case of an Inglis Dam failure.
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A Basin Initiative was requested by the Withlacoochee River Basin Board in fiscal year 2003 to
evaluate restoration alternatives for the portion of the Withlacoochee River downstream of Inglis
Dam. The purpose of this study is to carry out this Basin Initiative and evaluate a number of
restoration alternatives, which are intended to mitigate some of the environmental impacts
created by the construction of the Cross-Florida Barge Canal. The list below is a summary of
alternatives that are to be evaluated as part of this study. Each of the alternatives will be
evaluated with respect to their impact on flooding, natural systems, water quality, and
navigation. In addition, a cost to construct and maintain the facilities necessary for each of the
alternatives will be estimated. This information and the results of the evaluation will be used to
create a decision matrix, which will be useful in determining the feasibility of each alternative.

1. Remove the Rock Dam, which presently severs the connection of the lower and upper
river segments, and construct a variable-elevation control structure in the Barge Canal.

2. Replace the Rock Dam with a variable-elevation control structure (at the same location),
construct a variable-elevation control structure in the Barge Canal, and construct a lock
for navigation.

3. Reconstruct the Bypass Channel spillway with increased discharge capacity to facilitate
increased flows in the lower segment of the river.

4. No improvement/baseline condition alternative.

The restoration alternatives study has been broken down into two work orders. The report
contained herein is intended to document the tasks conducted as part of Work Order 1. The tasks
are listed below, and were taken from the District Scope of Work. The following sections of this
report address each of the tasks listed below in the order shown.

1.1.2.1 Review Existing Watershed Parameters
1.1.2.2 Field Reconnaissance

1.1.2.3 Hydraulic Features Inventory

1.1.2.4 Identification of Surveys to be Performed
1.1.2.5 Update Watershed Parameters

1.1.2.6 Phase I Report of Findings
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2 DATA COLLECTION AND ASSESSMENT

The data collection and assessment task was conducted as part of Task 1.1.2.1 Review Existing
Watershed Parameters, defined in the scope-of-work. This task included acquiring and reviewing
available data from studies previously conducted by URS, FDOT, FDEP and others for the
subject area, as well as available data on navigation, natural systems and cost. The results of this
data collection and assessment task were used to determine required field reconnaissance (Task
1.1.2.2) and to identify additional information and land survey requirements (Task 1.1.2.4). An
inventory of the data collected as part of this study is contained in Table 1.

Table 2-1
INVENTORY OF DATA COLLECTED

SOURCE
ke Rousseau Dam Failure Assessment, Final Report URS Tampa February, 2001
[Lake Rousseau Dam Failure Assessment, Supplemental Numerical URS Tampa March, 2003
Modeling Report
[Emergency Action Plan - Inglis Main Dam and Bypass Channel URS Tampa February, 2003
Dam
Boat User Survey - US 19/US 98 Cross Florida Barge Canal Bridgel Florida Department of Transportation November, 2002
}from West Cornflower Drive to West Foss Grove Path
nglis Lock Rehabilitation and New Smaller Lock Study - Volume 1 Bergmann Associates & January, 2002
Rehabilitation Alternative
Dept. of Env. Protection Office of Greenways and Trails - Marjorig URS October, 2002
Harris Carr Cross Florida Greenway - Levy Construction Plans
[Report Geotechnical Engineering Services - Flood Protection Leves URS Corporation April, 2001
at Lower Withlacoochee and Cross Florida Barge Canal - Lev
County, FL
|Addendum Report Geotechnical Engineering Services - Flood| URS Corporation April, 2002

IProtection Levee Alternatives - Lower Withlacoochee and Cross|
[Florida Barge Canal - Levy County, FL.

[Structure Profile - Channel G Salinity Barrier with Constructio SWFWMD June, 2002

[Costs

Structure Profile - 5-159 Lower with Construction Costs SWFWMD February, 2001
tructure Profile - $-551 Salinity Barrier with Construction Costs SWFWMD April, 2001

Structure Profile - S-155 SWFWMD February, 2001

[Yankeetown Watershed Mgmt. Plan Update Jones, Edmunds and Associates October,2003
S 19 Bridge Over Florida Barge Canal PD&E Study - Plan and Florida Department of Transportation February, 2003

Profile

SR 55 (US 19) Over Withlacoochee River - Construction Plan Set State of Florida Department of 1970

Transportation Structures

SWFWMD Aerial Topography, 22 Sections Within the Study Area) Various

in T17S, RI6E and T17s, R17E

!Regulau'on Manuel for Lower Hillsborough Flood Detention Areal USACOE, Jacksonville District N/A

and Tampa Bypass Canal

Digital Aerials with Contours - For the following Sections: SWFWMD August, 2003

1,3,4,5,6,7,17, 16, 19, 30, 31, 16, 17, 24, 25, 26, 27, 32, 33, 34
B5, 36/16/16

ILake Rousseau Dam Failure Assessment, Hydrologic and Hydraulic] URS Tampa February, 2001
Models used for Study
lLake Rousseau Dam Failure Assessment Study, Supplementa URS Tampa March, 2003

INumerical Modeling Hydraulic Models used for Study
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Table 2-1 (Continued)
INVENTORY OF DATA COLLECTED
TITLE SOURCE DATE

[Emergency Action Plan - Inglis Main Dam and Bypass Channel URS Tampa February, 2003
[Dam, Affected Structure Data Base with Finished Floor Elevations

[Emergency Action Plan - Inglis Main Dam and Bypass Channel URS Tampa February, 2003
[Dam, Hydraulic Models for Allowable Flood Flows Assessment

1970 Cross-Florida Barge Canal-Plans for Construction of Inglis| United States Army Corp of Engineers March, 1970

Spillway and Dam

IDetailed Design Memorandum No. 10, Cross Florida Barge Canal
[lnglis Spillway and Dam

Department of the Army, Jacksonville
District Corps of Engineers

September, 1966

Greenways and Trails

g Eross-Florida Barge Canal Project, Inglis Bypass Spillway, Pre{ Department of the Army, Jacksonville N/A
spection Brochure District Corps of Engineers
Water Control Plan for Inglis Project Works State of Florida, DEP, Office of June, 2001

IAssessment of Navigation Altermnatives

Greiner, Inc.

November, 1993

Barge Canal

Evaluation of "Special Assessment and Review of the Inglis Works Greenway Trails FDEP July, 1994

land Navigation Options”

IConceptual Design for Implementation of the Lake Rousseaul Greiner, Inc. June, 1992

Operations and Management Plan

Inglis Lock Usage FDEP May, 1999

Dam Breach Analysis Greiner, Inc. May, 1992

Draft - Lake Roussean Operations and Mgnt Study South West Florida Water Management August, 1988
Disttict

L.ake Rousseau Operations and Management Study South West Florida Water Management February, 1989
Disttict

JAn Analysis of Vegetation-Salinity Relationships in Seven Tidal South West Florida Water Management December, 2002

IRivers on the Coast of West-Central Florida (Draft) Disttict

[Functions of the Inglis Project Works on the Former Cross Florid Greiner, Inc. December, 1993

Cross Florida Barge Canal Inglis Lock Bypass Channel Channel
[Sections

Department of the Army, Jacksonville
District Corps of Engineers

February, 1968

ICross-Florida Barge Canal Inglis Lock Cooling Water Bypas
Channel Layout Plan & Sections

Department of the Army, Jacksonville
District Corps of Engineers

January, 1966

Cross-Florida Barge Canal Inglis Lock-Bypass Channel Layout Plan

ithlacoochee River near Holder - Daily Streamflow / 1928 to 2002

Department of the Army, Jacksonville
District Corps of Engi

USGS 02313000

February, 1968

September, 2003

[Withlacoochee River near Holder - Peak Streamflow / 1932 to 2002

USGS 02313000

September, 2003

IRainbow Springs near Dunnellon - Daily Streamflow / 1965 to 2002

USGS 02313000

September, 2003

ainbow Springs near Dunnellon - Peak Streamflow / 1965 to 2002

USGS 02313000

September, 2003

ithlacoochee River at Inglis Dam near Dunnellon - Dail
Streamflow / 1969 to 2001

USGS 02313230

September, 2003

ithlacoochee River at lnglis Dam near Dunnellon - Peak
Streamflow / 1970 to 2001

USGS 02313230

September, 2003

Withlacoochee River at Bypass Channel near Inglis - Daily
g

Streamflow / 1970 to 2001

USGS 02313250

September, 2003

Withlacoochee River at Bypass Channel near Inglis - Peald
Streamflow / 1971 to 2001

USGS 02313250

September, 2003

ICedar Key Tide Gage (Adjusted for Withlacoochee River, Various
IP.O.R.

IS Department of Agricultural, Natural Resources Conservation|
Service

NOAA Station No. §727520

Citrus County Soil Survey

N/A

October, 1983

JUS Department of Agricultural, Natural Resources Conservation|
Service

Levy County Soil Survey

September, 1996

ational Wetlands Inventory Maps

US Fish and Wildlife Service

Various

lorida Department of Transportation, Florida Land Use, Cover and
Forms Classification System, 3rd Edition

1999
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Table 2-1 (Continued)
INVENTORY OF DATA COLLECTED

TITLE SOURCE DATE

IJUS Fish and Wildlife Service, Classification of Wetlands an Cowardin, et.al 1979

IDeepwater Habitats of the United States

finglis Lock Rechabilitaion and New Smaller Lock Study Bergmann Associates & January, 2002

[Environmental Assessment URS Corporation

.5 Minute Series Topographic Quadrangles: Yankeetown SE, US Geological Survey 19911993198819541954

IFla. Yankeetown, Fla.Red Level, Fla.Crystal River, FlaDunnellon,|

IFla.

IGFC Biodiversity Hot Spots - grid Florida Game and Fresh Water Fish N/A
Commission

PFC Habitat and Landcover - grid Florida Game and Fresh Water Fish N/A
Commission

IGFC Priority Wetland Habitats - grid Florida Game and Fresh Water Fish N/A
Commission

IGFC Strategic Habitat Conservation Areas - grid Florida Game and Fresh Water Fish N/A
Commission

Property Value & Struct 38 ' ] ‘ October, 2003

001-00

[Property Value & Structure Information - Parcel 05-17-17-039614 Levy County Soil Survey October, 2003

000-00

IProperty Value & Structure Information - Parcel 06-17-17-03967 Levy County Soil Survey October, 2003

000-00

Property Value & Structure Information - Parcel 05-17-17-03965 Levy County Soil Survey October, 2003

l000-00
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3 FIELD RECONNAISSANCE

The field reconnaissance task was conducted as part of Task 1.1.2.2 Field Reconnaissance,
defined in the scope-of-work. Following a review of the data collected for this study, a field
reconnaissance visit was scheduled. The reconnaissance work was intended to familiarize
personnel working on the project with the project site including layout of the system, known
flooding areas and environmentally sensitive areas. This fieldwork was also used to acquire any
available background information from local sources.

Representatives from the Southwest Florida Water Management District, URS and the Florida
Department of Environmental Protection, Office of Greenways and Trails participated in the
field reconnaissance. The field work consisted of: 1) meeting with government officials and
representatives from the Towns of Inglis and Yankeetown to document flood prone areas and
gather information on flood events and tides, 2) visiting flood prone and environmentally
sensitive areas, 3) and touring the Cross-Florida Barge Canal facilities. The photograph shown
below was taken near the south end of Magnolia Avenue located on the west end of
Yankeetown. The photograph illustrates a wetland area on the north side of the river. Appendix
A of this report contains full documentation of the field reconnaissance work conducted on
September 12, 2003 including photographs of the areas and facilities visited.
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4 CROSS-FLORIDA BARGE CANAL SYSTEM COMPONENTS
INVENTORY

The system component inventory task was conducted as part of Task 1.1.2.3 Hydraulic Features
Inventory, defined in the scope-of-work.

4.1 Introduction

The west terminus portion of the Cross-Florida Barge Canal System consists of a number of
components, which are illustrated on Figure 1. The system components include hydraulic
structures and associated facilities, which are summarized as follows:

e Lake Rousseau,

¢ Inglis Dam and Main Spillway,

¢ Withlacoochee River — Upper Segment,

¢ Cross-Florida Barge Canal,

¢ Rock Dam,

¢ Inglis Lock,

e Bypass Channel and Bypass Channel Spillway,
e Withlacoochee River — Lower Segment,

e US-19 Bridge at Withlacoochee River,

e US-19 Bridge at Barge Canal, and

¢ Lock Access Road Bridge at Bypass Channel.

Section 4.2 of this inventory provides a brief description and a photograph of each of the Cross-
Florida Barge Canal System components. Section 4.3 provides a design summary in tabular form
for each of the components.

4.2  Description Of Features
Lake Rousseau

Lake Rousseau 1s a man-made impoundment of the Withlacoochee River formed primarily by
Inglis Dam. The lake is located in Citrus and Levy Counties and presently serves to supply water
for the Inglis Lock and barge canal system. The lake is characterized by large shallow areas that
vary in depth from zero feet on the east end to ten feet on the west end. Given the shallow nature
of the lake and only minimum freeboard, this lake provides only minor flood protection and little
long term water storage. There are three outlets for water from the lake including: (1) the Main
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Spillway, (2) the Bypass Spillway, and (3) Inglis Lock. A view of the west end of the lake is
shown in Photo 4-1.

Photo 4-1: Lake Rousseau looking northwest from Inglis Dam

Inglis Dam and Main Spillway

A dam in one form or another has been in place at the Inglis Dam site since 1908. The dam is
located 8 %2 miles upstream of the mouth of the Withlacoochee River and about two miles east of
US-19. Inglis Dam is an earthen embankment approximately 34 feet high and 1,100 feet long. It
is built across the Withlacoochee River valley and creates the Lake Rousseau reservoir. The
dam’s appurtenant facilities include a two-gate spillway system with ogee weirs, which are used
to control flood stages in the reservoir. Photo 4-2 illustrates the dam and spillway system.
Discharge from the main spillway system enters the short segment of the Withlacoochee River
upstream of the Barge Canal. Photo 4-3 illustrates the outlet pool below the spillway. Figure 2 is
plan of Inglis Dam and the main spillway.
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4/16/1999

Photo 4-2: Inglis Dam and Main Spillway

Photo 4-3: Main Spillway outlet pool, also head area for the Withlacoochee River -
Upper Segment

Withlacoochee River — Upper Segment

The segment of the Withlacoochee River located between the Barge Canal and Inglis Dam is
commonly referred to as the Upper Segment. This river segment, which is approximately 1.44
miles long and has an average bottom slope of 0.1 percent, carries flood flows discharged
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through the Inglis Dam Main Spillway. This natural conveyance system is characterized by
forested channel banks and flood plain areas. Urbanization is occurring on the south bank of the
system over the entire reach length. As of December 2002 there were 15 known residences in
this reach, several of whom have docks on the river. Photo 4-4 illustrates a typical segment of
this reach.

Photo 4-4: Withlacoochee River - Upper Segment

Cross-Florida Barge Canal

The Cross-Florida Barge Canal within the west terminus area is approximately 7.4 miles long.
The canal begins on its west end at the Gulf of Mexico and terminates on the east end at Inglis
Lock. The canal, a prismatic channel, was designed to provide a minimum draft of 12 feet and
ranges in width from 350 feet to 500 feet. The Barge Canal has a 1,500 feet long waiting basin at
the west end of the lock. Figure 3 illustrates a typical section of the Barge Canal.

The Cross-Florida Barge Canal in this reach is characterized as having steep side slopes, which
are heavily vegetated with trees and shrubs, and spoil rows are located on both sides adjacent to
the top of bank. The spoil rows were placed as part of canal construction and exist throughout
most of the reach. The Barge Canal receives flood flows from the upper segment of the
Withlacoochee River and conveys these flows to the Gulf of Mexico. Photos 4-5 and 4-6
illustrate the Barge Canal in this reach.
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Photo 4-5: Cross-Florida Barge Canal looking west from Inglis Lock

Photo 4-6: Cross-Florida Barge Canal at confluence with Withlacoochee River -
Upper Segment

Rock Dam
The Rock Dam is located on the Withlacoochee River about 6 12 miles upstream of the mouth.
This facility forms the right bank of the Barge Canal and is technically a levee as there are no

discharge facilities to pass flow to downstream areas, and it was not designed to overflow. The
construction of this facility effectively severed the upper and lower segments of the
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Withlacoochee River and allowed flood flows from the upper segment to be shunted down the
Barge Canal. The facility as originally constructed consisted of an earthen embankment with top
of bank elevation higher than the 100-year flood stage within the Barge Canal. The facility is
currently being reconstructed with a higher top elevation as a dam safety measure. The new
facility incorporates an MSE wall into the existing embankment. Figures 4 and 5 are sections of
the existing Rock Dam and proposed flood protection levee. Photos 4-7 and 4-8 illustrate the
existing Rock Dam and proposed flood protection levee.

Photo 4-7: Rock Dam

Photo 4-8: Flood protection levee under construction
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Inglis Lock

Inglis Lock is located at the eastern terminus of the Barge Canal. The lock was designed to raise
and lower ocean-going vessels between the Gulf of Mexico and Lake Rousseau, and works with
water levels in the range of -2 to 28 ft-NGVD. One lockage cycle requires about 11 million
gallons of water supplied from Lake Rousseau (Inglis Pool). Photos 4-9, 4-10 and 4-11 illustrate
the Inglis Lock and its associated gates. At present, Inglis Lock is not operational. The State of
Florida is in the process of developing design plans for future renovations.

Photo 4-9: Inglis Lock

Photo 4-10: Inglis Lock — Head Gate

URS : Page 13
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Photo 4-11: Inglis Lock - Tail Gate

Bypass Channel and Bypass Channel Spillway

The Bypass Channel and Spillway system is located north and west of Inglis Lock. These
facilities allow for the controlled discharge of water from Lake Rousseau to the lower segment of
the Withlacoochee River, which was necessitated due to the severance of the upper and lower
segments of the river by the Rock Dam. Figure 6 illustrates the Bypass Channel cross-sections.
Figure 7 is the Bypass Channel Spillway plan. Figure 10 illustrates the Bypass Channel System
layout. Photos 4-12, through 4-15 illustrate the Bypass Channel and Spillway.

D

'y T H g R B
Photo 4-12: Bypass Channel looking upstream from the spillway
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Photo 4-13: Bypass Channel Spillway

Photo 4-14: Bypass Channel Spillway — upstream side
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Photo 4-15: Bypass Channel Spillway outlet pool, also head area for the
Withlacoochee River - Lower Segment

Withlacoochee River — Lower Segment

The segment of the Withlacoochee River starting at the mouth and going upstream to the Bypass
Channel Spillway is commonly referred to as the Lower Segment. The lower segment is
approximately 6.5 miles long and has an average bottom slope of 0.006 percent. The primary
source of fresh water for this segment of the river is from Lake Rousseau via the Bypass Channel
Spillway. This natural conveyance system is characterized by forested channel banks and flood
plain areas. Urbanization is occurring primarily on the north bank of the system over the entire
reach length and to a lesser degree on the south bank areas. As of December 2002 there were 448
known residences in this reach and a large number docks on the river. This reach contains a
single pair of bridges that serve US-19. Photos 4-16 and 4-17 illustrate some typical areas
within this segment.
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Photo 4-16: Withlacoochee River - Lower Segment at Coast Guard Station

Photo 4-17: Withlacoochee River - Lower Segment at West Yankeetown

US-19 Bridge at Withlacoochee River

The US-19 Bridge at the Withlacoochee River was constructed circa 1970. This bridge consists
of two spans each with two lanes. The bridge low member is at elevation 13.6 ft-NGVD and is
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suitable in height to accommodate only relatively small vessels. Photo 4-18 illustrates the
existing bridge. Figure 8 is a plan and elevation of the bridge.

Photo 4-18: US-19 Bridge over Withlacoochee River

US-19 Bridge at Barge Canal

The existing US-19 Bridge at the barge canal was constructed as part of the Cross-Florida Barge
Canal System. The bridge is a single span two-lane bsidge with sufficient height to accommodate
ocean-going vessels. Photos 4-19 and 4-20 illustrate the existing bridge. Figure 9, Alternative 1
is a profile of a proposed bridge that is equivalent to the existing span. A second bridge is being
planned at this location as part of the Florida Suncoast Parkway expansion. Figure 9, Alternative
2 is a profile of a proposed bridge.
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Photo 4-19: US-19 Bridge over Barge Canal

Photo 4-20: US-19 Bridge over Barge Canal with canal in background
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Lock Access Road Bridge at Bypass Channel

The Lock Access Road Bridge at the Bypass Channel was constructed as part of the Cross-
Florida Barge Canal System. The bridge consists of three concrete box culverts wide enough to
accommodate two traffic lanes. This bridge forms the flow control for the Bypass Channel
System. Photo 4-21 illustrates the existing bridge. Figure 10 illustrates the location and
alignment of the lock access road at the Bypass Channel.

Photo 4-21: Lock Access Road Bridge over Bypass Channel
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4.3  Summary of Features

The table below presents a summary of design parameters for each of the Barge Canal System

components.
Table 4-1
SYSTEM COMPONENT DESIGN SUMMARY
System Component Design Data Plans and Details
Lake Rousseau e Length 11 mi
' *  Surface Area 6.5 mi*
e  Nommal Pool 27.5 fti-NGVD
e Drainage Area 2,020 mi’
Inglis Dam and Main e  Farthen Embankment: Figure 2
Spillway - Length 1,100 ft
—  Top Elevation 34 ft-NGVD
—  Crown Width 32 ft
—  Side Slopes:
Pool Side 6:1
Land Side 3:1
e  Horizontal Apron Elev. (-)7.0 ft-NGVD
e  Spillway:
—  Hydraulic Design Condition:
Discharge 18,000 cfs
Headwater Elev. 27 ft-NGVD
Tailwater Elev. 17.2 ftt-NGVD
- Crest:
Shape Ogee
Elevation 11.3 ft-NGVD
Net Length 80 ft.
—~  Control Gates:
Number 2
Width x Height 40 ft x 16.7 ft.
Withlacoochee River - Upper | «  Length 1.44 mi
Segment e  Channel Slope 0.1%
e  Bottom Elev. (-)6.5 2 (-)14.0 ft- NGVD
| Cross-Florida Barge Canal ¢  Canal Segment Length 7.4 mi Figure 3
e  Channel Geometry:
—  Shape Trapazoidal
— TOB Elev. 10-15 ft-NGVD -
- Top Width 350-500 ft
—  Bottom Elev. (typ) ()14 ft-NGVD
Rock Dam (Existing) e  Earthen Embankment: Figure 4
—  Length 350 ft
~  Top Elevation 15 ft-NGVD
—  Crown Width =20 ft
—  Side Slopes:
Upstream Side 3:1
Downstream Side 2:1
Rock Dam e  Earthen Embankment: Figure 5
(Proposed Flood Protection - Length 682 ft
Level) —  Top Elev. 33.8 ftt NGVD
| -~ Side Slopes:
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Table 4-1 (Continued)
SYSTEM COMPONENT DESIGN SUMMARY

System Component Design Data Plans and Details
Upstream Side 3:1
Downstream Side 2:1
—  Access Bench:
Elevation 20 ft-NGVD
Width (typ) 20 ft
e  MSE Wall: .
—  Length 660 ft
—~ Top Elev. 34 ft-NGVD
—  Base Elev. 20.5 ft-NGVD
—  Top Berm Width (typ) 10 ft
—  Facing Segmental Concrete Block
Inglis Lock ¢ Lock Chamber:
—  Length (nominal) 600 ft
-  Width (nominal) 84 ft
— Bottom Elev. ()14 ft-NGVD
—  Draft (min) 12 ft
»  Upstream Pool 24 - 28 fi-NGVD
»  Downstream Pool (-)3 2 9.6 ft-NGVD
»  Miter Gates:
- TopElev. 31.5 ft-NGVD
—  Tail Gate Height 47.5ft
— Head Gate Height 21.5ft
Bypass Channel e Length 8,500 ft Figure 6
»  Bottom Width Sfi
»  Side Slopes 3:1
»  Bottom Elev. 12 ft-NGVD
»  Top of Bank Elev. (typ) =30 ft-NGVD
Bypass Channel Spillway e  Hydraulic Design Condition: Figure 7
—  Design Discharge 1,100 cfs
—  Maximum Discharge 1,540 cfs
- Headwater Elev. 259 ft-NGVD
—  Tailwater Elev. (tidal) 0.8 ft-NGVD
¢  Control Gates:
—  Number 2
—  Width x Height 14ftx7ft
e  Crest:
—  Shape Ogee
—  Elevation 21.0 ft-NGVD
—  Net Length 28 ft
e  Horizontal Apron Elev. (-)9.5 ft-NGVD
Withlacoochee River - e  Channel Length 6.5 mi
Lower Segment e Bottom Elev. ()6 2 ()8 ft-NGVD
e  Channel Slope_ 0.006%
US-19 Bndge at ¢  Number Spans 2 Figure 8
Withlacoochee River e  Lanes Each Span 2
e  Clear Span Length 215 ft
e Low Chord Elev. 13.6 ft-NGVD
US-19 Bridge at Barge Canal | ¢  Number Spans 1 Figure 9
(existing) e  Lancs Each Span 2
e  Clear Span Length 1,694 ft
o Bridge w/Abutments 4,100 ft
e  Vertical Clearance 65 ft
US-19 Bridge at Barge Canal | ¢ Number Spans 1 Figure 9

URS
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Table 4-1 (Continued)
SYSTEM COMPONENT DESIGN SUMMARY

System Component Design Data Plans and Details
(proposed) e  Lanes Each Span 2
¢  Clear Span Length 753 ft
e Vertical Clearance 40 ft
Lock Access Road Bridgeat | «  Lanes 2 Figure 10
Bypass Channel e Hydraulic Design Condition:
—  Design Discharge 1,540 cfs
—  Headwater Elev. 26.9 ft-NGVD
—  Tailwater Elev. (tidal) 26.5 ft-NGVD
e Box Culvert:
—  Number of Openings 3
—  Width x Height 12 ftx 12 ft
— Invert Elev. 16 ft-NGVD
L 4 * L 4
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5 ADDITIONAL INFORMATION AND LAND SURVEY
REQUIREMENTS

The Additional Information and Land Survey Requirements task was conducted as part of Task
1.1.2.4 Identification of Surveys to be Performed, defined in the scope-of-work.

5.1 Introduction

Available data were collected and assessed as part of Task 1.1.2.1. Critical additional data survey
needs for studies to be conducted under Work Order 1 and Work Order 2 of this project have
been identified as part of Task 1.1.2.4. These additional data and survey needs are summarized
briefly below:

e Long-term tide data for the mouth of the Withlacoochee River and Barge Canal,
e Land survey data of river and barge canal cross-sections to refine existing data,
e Land survey data of Bypass Channel cross-sections,

e Land survey to support structure siting studies, and

e Property data to support the land acquisition and cost assessment.

Section 5.2 below provides a detailed purpose and description of the additional data required.
Section 5.3 provides a summary table of the required data as well as estimated cost for data and
survey acquisition. Please note that design data for existing structures and bridges associated
with the Cross-Florida Barge Canal system will be taken from available design documents.

5.2  Description of Data Required

Tide Data

Long-term tide data will be acquired for the mouth of the Withlacoochee River and Barge Canal.
Data will be obtained from NOAA for the Cedar Key Station (ID 8727520), and will be adjusted-
to represent tidal conditions in the Barge Canal and the Withlacoochee River at or near the
mouth of each system.

This tide data will be used, as the downstream boundary condition for the hydraulic models that
will be developed to assess impacts to natural systems and water quality in the river and canal.
Additionally, portions of the time series will be used as the downstream boundary conditions for
the flood impact assessment and navigation assessment. Hourly data for years 1960, 1982, 1993,
1996, and 1999 will be requested from NOAA. The estimated cost of this data acquisition is $75,
based on correspondence with NOAA personnel.

Land Survey Data

Land survey data will be required at a number of locations in support of the hydraulic and siting
studies that will be conducted as part of Work Order 2 of this project. Previously developed
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hydraulic models of the Withlacoochee River and Barge Canal system in the West Terminus area
were used to assess flooding that would occur due to a failure of Inglis Dam. The cross-sectional
configuration of the main channel was of relative less importance than that of the overbank areas,
as most of the flow was conveyed in the overbank areas for these high flow studies. Figure 11
illustrates the location of cross-sections used in the previous studies.

The existing models will be refined to include more accurate main channel data as part of the
West Terminus study. This will be done to improve the accuracy of long-term low flow
simulations that will be conducted as part of the natural systems and water quality assessments.
To accomplish this, bank-to-bank surveys at selected cross-sections (20) in the Withlacoochee
River, Barge Canal and Bypass Channel will be conducted, and the new information
incorporated into the models. Figure 11 illustrates the location of the cross-sections that will be
surveyed as part of this study.

It should be noted that Cross-Sections 21 and 29 would be extended beyond the Barge Canal top
of channel bank to include the adjacent spoil berms on each side. This will be done to aid in the
siting of control and lock structures, which will be evaluated as part of this study. Additionally,
Cross-Sections 33 through 35 will be entirely new sections developed as part of this study. At
present cross-sections are not available for the Bypass Channel. Cross-Sections 33 through 35
will also be extended a sufficient length beyond the existing top of bank to facilitate potential
design improvements to the Bypass Channel. The remaining 15 cross-sections will extend from
bank to bank.

A preliminary estimate by a surveyor familiar this the West Terminus area indicates that the
survey work described above will cost approximately $13,000.

Property Data

The Barge Canal and adjacent spoil areas are owned by the State of Florida. Any proposed
structures that are to be sited in the Barge Canal are assumed to have no property acquisition
issues. This study also includes assessing potential structural revisions to the Bypass Channel
Control Structure and Bypass Channel. Areas north of this system are under private ownership.
In order to assess property acquisition and development costs of any potential alternatives,
information concerning property boundary and ownership must be acquired for the affected
areas.

Property data will be collected from the appropriate municipality or county Tax Assessor once
the affected areas are determined. Data on property ownership and parcel boundary will be taken
from available records. Property boundary surveys will not be conducted as part of this data
collection effort. In previous work conducted by URS in this locality, a survey subcontractor was
used to conduct a similar data collection exercise. A preliminary estimate by a surveyor familiar
this the West Terminus area indicates that the property data collection described above will cost
approximately $2,000.

5.3  Summary Data Table and Estimated Costs

The following table is a summary of the additional data that is anticipated to be required to
complete the proposed studies in Work Orders 1 and 2 of this project. These information
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requirements are based on the work completed to date and may change as additional work is
completed.

Table 5-1
ADDITIONAL INFORMATION REQUIREMENT SUMMARY

Required Data Estimated Cost
Tide Data:
- #Cedar Key Tide Gage (NOAA Station 8727520), hourly data
for years 1960, 1982, 1993, 1996, and 1999. $75
Land Survey Data

e Selected bank-to-bank cross-sections including four (4) on
the Upper Withlacoochee River segment, ten (10) on the
Lower Withlacoochee River segment and three (3) on the

Barge Canal,
e Cross-sections (3) on the Bypass Channel and adjacent | $13,000
areas,
e Survey of selected overbank areas to support structure
siting.
Property Data

e Property data collection for areas adjacent to Bypass
Channel System to support the land acquisition and cost | $2,000
assessment.

Total $15,075

A detailed survey and data collection scope of work will be prepared during Work Order 2 of
this project. This scope of work will be provided to the survey subcontractor and will be used as
a basis for a cost proposal.
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6 HYDROLOGIC STUDIES

The Hydrologic Studies task was conducted as part of Task 1.1.2.5 Update Watershed
Parameters defined in the scope-of-work.

6.1  Background

The hydrologic studies conducted as part of this task will be used in support of the restoration
alternatives analysis, which will be conducted under Work Order 2 of this project. This task
builds upon the hydrologic studies conducted as part of previous studies of the Cross Florida
Barge Canal system and includes the following subtasks:

e Jong-term flow assessment,
e Flood flow assessment for a selected flood frequency, and

e Tidal assessment.

Hydrologic analyses were conducted to determine long-term flow and flood flow hydrographs
for the segment of the Withlacoochee River downstream of Inglis Dam. These hydrographs will
be used as input to the hydraulic routing models, which will be developed under Work Order 2.
Hydrographs were developed for the baseline condition (Alternative 4), which simulates the
system as it exists today. Hydrographs were also developed to assess the proposed restoration
alternatives condition (Alternatives 1, 2 and 3), which are described in Section 1.2 of this report.
The development of long-term flow and flood flow hydrographs is described in detail in the
following sections.

It is important to note that baseline conditions (Alternative 4) were determined from Lake
Rousseau discharge data for the long-term flow analysis and from adjusted reservoir inflow data
for the flood flow analysis. The Lake Rousseau discharge data most accurately represents
baseline conditions. However, discharge data were not available for the selected flood
Jfrequency, thus inflow data were used to estimate reservoir discharge for the flood flow analysis.
For the remaining alternatives (Alternatives 1, 2, and 3) reservoir discharge hydrographs were
developed from adjusted reservoir inflow data. This reservoir inflow data most accurately
represents the system under alternative conditions, as it is free from the operational influences
due to discharge from Inglis Dam main gates and the bypass channel.

Hydrologic analyses were also conducted to determine tidal conditions in the Withlacoochee
River. This tidal information was used to develop tide stage hydrographs for long-term flow and
flood flow model simulations. These tide stage hydrographs were used as downstream boundary
conditions in the simulation models. The development of the tide stage hydrographs for long-
term flow and flood flow simulations is described in detail in the following sections.

6.2 Data
The long-term flow and flood flow hydrographs used in this study were developed from existing

streamflow records from the U.S.G.S. gaging stations listed below. Figure 12 illustrates the
location of the selected gage stations. The first two gages listed below measure the majority of
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the water that flows into the Lake Rousseau reservoir. The latter two gages measure discharges
from the reservoir to the Withlacoochee River downstream reaches from the Inglis Dam and the
Bypass Spillway respectively.

1. Withlacoochee River near Holder, USGS Station No. 02313000

2. Rainbow Springs near Dunnelon, USGS Station No. 02313100

3. Withlacoochee River at Inglis Dam Near Dunnellon, USGS Station No. 02313230
(Main Gates)

4. Withlacoochee River Bypass Channel near Inglis, USGS 02313250

Tidal stage hydrographs for the proposed tidal boundary at the Gulf of Mexico were developed
from data obtained for the NOAA Cedar Key tide station (NOAA Station No. 8§727520). Hourly
tide data were estimated for several years (1960, 1996) by NOAA. NOAA also made estimates
of tidal variations at the mouth of the Withlacoochee River from data for the Cedar Key station.

6.3  Long-Term Flow Hydrographs Assessment

Long-term (one-year duration) daily flow hydrographs representative of the “Average Year”
condition were selected for use in the natural systems and water quality modeling assessments.
Mean annual streamflow, which is a volumetric indicator was used as basis for its selection.
Separate hydrographs were developed for the baseline condition and the alternatives condition as
described below in Sections 6.3.1 and 6.3.2.

The statistically “Average Year” was determined by analyzing 75 years of record from the USGS
gaging station near Holder, Florida (No. 02313000). This gage has the longest record of all of the
gages selected for use in this study, and accounts for flows from 89 percent of the Lake Rousseau
watershed. The time series of mean annual streamflows was analyzed by using the Weibull
formula:

p=m/(n+l)

where p is the probability, m is the ranking position, and n is the number of data points.

The Weibull formula was used to identify years with flows corresponding to 50 percent
probability or median year. For the purpose of this study, it is assumed that the median year
represents the ‘““‘Average Year” condition. The flow hydrograph for year 1987 with a mean
annual flow of 908 cfs has a 49 percent occurrence probability, and was the closest to 50 percent
probability. However, the annual flow distribution was atypical due to an event that produced a
flow of over 3,000 cfs in Aprl with the remainder of the year having relatively low flows. The
flow hydrograph for year 1996 with a mean annual flow of 877 cfs has a 47 percent occurrence
probability and a reasonable annual flow distribution. For this reason, the 1996 flow hydrograph
was selected for use in this study as the “Average Year” condition. Figure 13 shows a
comparison of the 1987 and 1996 flow hydrographs for the USGS gaging station near Holder,
Florida. It should be noted that 910 cfs is the computed mean annual flow for the median year.
The year 1996 selected flow hydrograph with a mean annual flow of 877 cfs has about 3.6
percent less volume of flow than the statistically median year.
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6.3.1 Alternative 4, Baseline Condition Hydrograph

As described above, the “Average Year” flow condition was determined to be 1996. The long-
term flow hydrograph for the baseline condition (Alternative 4) was determined from Lake
Rousseau discharge data. Presently, discharge occurs from Lake Rousseau from two locations,
the main gates and the Bypass Channel spillway system. These discharge locations have the
associated USGS gage stations listed below:

e USGS Station No. 02313230 (Main Gates)
e USGS Station No. 02313250 (Bypass Channel)

The flow records for year 1996 were extracted from the period of record for each of the gage
stations listed above. Figure 14 illustrates the “Average Year” flow hydrograph selected for use
in the long-term simulations. These hydrographs represent discharges from Lake Rousseau,
which will be used as the upstream boundary condition in the simulation models.

6.3.2 Alternatives 1, 2, and 3 Hydrographs

The alternatives proposed as part of this study require a change in the manner in which water is
discharged from Lake Rousseau relative to the baseline condition. Proposed modifications to the
system that will be assessed include making the Inglis Dam main gates the primary discharge
point for the system and re-sizing the Bypass Channel system. This reservoir outflow will be
manipulated in the hydraulic study to determine its destination (i.e. all directly to the
Withlacoochee, or a portion to the Bypass Channel etc.). For the alternatives modeling, the total
potential outflow from the reservoir is required. The potential outflow may therefore, be different
from the baseline condition due to different gate manipulations to meet downstream demand
criteria. The potential discharge for use in the alternatives assessment should then be an estimate
of outflow without current reservoir spillway system manipulations. The long-term flow
hydrograph for the Lake Rousseau outflow was determined as described below.

Again, the “Average Year” flow condition was determined to be 1996. Total potential discharge
(outflow) from the reservoir was determined by combining the 1996 daily flows at the
Withlacoochee River near Holder (USGS Station No. 02313000) with the daily flows at
Rainbow Springs near Dunnelon (USGS Station No. 02313100). This composite hydrograph
represents the total potential measured inflow into the reservoir. The total potential discharge
from the reservoir was computed by adjusting this composite hydrograph by a factor of 1.05.
This factor was determined by comparing discharge volumes for the existing condition reservoir
outflow (combined main gate and bypass channel discharge) with the total potential measured
inflow. This comparison indicated that for the year 1996 about five percent more runoff volume
discharges from the reservoir than could be accounted for by the measured inflow. This
difference can be attributed primarily to the additional catchment area downstream of the Holder
station, which drains to the reservoir. This catchment area accounts for about 11 percent of the
total watershed area. This factor also accounts for evaporation or other losses.
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6.4  Flood Flow Hydrographs Assessment

Flood flow hydrographs representative of the 100-year flood frequency were selected for use in
the flood assessment. Separate hydrographs were developed for the baseline condition and the
alternatives conditions as described below.

6.4.1 Selection of Flood Event

The statistically derived “100-year” flood flow was determined by analyzing 75 years of record
from the USGS gaging station near Holder, Florida (No. 02313000). This gage has the longest
record of all of the gages selected for use in this study, and accounts for flows from 89 percent of
the Lake Rousseau watershed. The 100-year flood discharge was determined using a time series
of annual peak instantaneous discharges that were fitted to the Log Pearson Type III Frequency
Distribution. The results of this analysis are presented in Table 6-1, which provides a summary
of estimated flood frequency versus flow rate for a series of flood frequencies from the two (2) to
200 year return period.

Table 6-1
FLOOD FREQUENCY ANALYSIS FOR WITHLACOOCHEE NEAR HOLDER

Return Period (yrs) Flow (cfs)
2 2,132
S 3,638
10 4,758
20 5,906
50 7,488
100 8,741
200 10,046

As indicated in Table 6-1, the 100-year flood flow rate is estimated to be 8,741 cfs. The time
series of annual peak instantaneous discharges for the 75-year period of record were examined to
determine if there was a corresponding flood flow rate in the data. The closest flow rate in the
data, is a peak flow of 8,660 cfs, which occurred on April 5, 1960. This measured flow is
approximately 99 percent of the estimated 100-year flow calculated from the frequency analysis.
Next, the hydrograph of the event associated with the April 5, 1960 peak flow was examined for
reasonableness. The hydrograph of this event has a time base of approximately 75 days and
appears to be reasonable in terms of its shape. No other precipitation events of any significance
occurred during this period. It should be noted that the Withalcoochee River system, by virtue of
a large amount of floodplain storage, has relatively long peak lag times associated with it. The
flood event that culminated with a peak flow of 8,660 cfs on April 5, 1960 was selected for use
in this study as the 100-year flood frequency.

Hourly flow data is typically desirable for detailed hydraulic modeling such as that proposed for
use in this study. However, hourly flow records were not available for the selected USGS gage.
Therefore, an assessment was conducted to determine the suitability of using average daily flows
in this study. A comparison of maximum instantaneous peak flows with daily average flows for a
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number of data points was conducted for this assessment. The results of this comparison showed
that the instantaneous peak flows compared well with the daily average flows in most instances.
This is due primarily to the size and characteristic of the Withlacoochee River watershed, which
produces long flood duration’s with peak flow rates well in excess of one (1) day. The daily flow
data available for the selected USGS gage (Station No. 02313000) were therefore found
acceptable for use in the analysis.

6.4.2 Reservoir Inflow and Discharge Hydrographs

The lake Rousseau reservoir receives flow contributions form three major sources. Two of the
sources are gaged including the USGS station near Holder, Florida (No. 02313000) and the
USGS Rainbow Springs station near Dunnelon, Florida (No. 02313100). The third inflow
consists of runoff from the area surrounding the lake, which is downstream of the Holder gage.
The flow contribution measured at the Holder gage is the dominant inflow, with approximately
89 percent of the total contributing watershed to the reservoir being upstream of the gage. The
directly contributing ungaged areas surrounding the lake accounts for approximately 11 percent
of the total watershed. Rainbow Springs, which has no contributing drainage area, contributes
lesser flows than the river at Holder. Flows from each of these sources must be considered in the
development of an inflow hydrograph for the lake.

As described above, data from the USGS station near Holder, Florida (No. 02313000) was used
to conduct the frequency analysis and to select a 100-year flood event (April 5, 1960). It should
be noted that gage data were not available for any of the other three gages used in this study for
1960. As such, flow contribution from Rainbow Springs as well as the areas surrounding the lake
for the 100-year flood had to be estimated.

Flood flows for Rainbow Springs were estimated from available gage data for the period of
record 1970 to 2002. The highest flow on record (1,060 cfs), which occurred on September 19,
1998, was selected for use in the study. It was assumed that the 1998 daily hydrograph for
Rainbow Springs was similar to the 1960 Rainbow Springs daily hydrograph. The assumption
that the 1960 flow from Rainbow Springs could be estimated from the 1998 records was based
on the fact, that flood flow from the springs is relatively constant in comparison to the river flow.
In support of this assumption, it was found that the second highest peak flow at the Holder
station occurred on March 21, 1998 and had a magnitude of 5,310 cfs, while the measured flow
at Rainbow Springs on this date was 1,030 cfs, which is only 30 cfs different from the measured
1,060 cfs maximum on September 19, 1998.

The daily flow hydrograph for the 100-year event as documented in Section 6.4.1, was added to
the daily flow hydrograph for Rainbow Springs (1998) for a similar time base. This was
accomplished by superimposing one hydrograph on the other and by assuming peak flows were
coincident. This composite hydrograph represents the estimated total measured inflow into the
reservoir.

This hydrograph was further adjusted to determine the estimated total potential outflow from the
reservoir. The estimated total potential outflow was computed by adjusting this measured inflow
hydrograph by a factor of 1.04. This factor was determined by comparing annual volumes of
measured inflow with reservoir outflow volumes from the combined Inglis Dam main gates and
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Bypass Channel spillway. These reservoir discharge volumes were determined from the USGS
gage stations at each of these locations. The comparison indicated that the measured inflow
hydrograph should be incremented by about four (4) percent to account for the ungaged
contributing areas and to account for evaporation and other losses from the lake. The estimated
100-year event, total potential discharge hydrograph for the Lake Rousseau system is illustrated
on Figure 15.

6.4.3 Alternative 4, Baseline Condition Hydrograph

The estimated 100-year event, total potential discharge hydrograph for the Lake Rousseau
system was used to estimate discharge from the system under baseline conditions. For baseline
conditions discharge would occur from the Inglis Dam main gates and from the Bypass Channel
system via the spillway. For this analysis, 1t was assumed that the bypass channel would be
operated at its maximum discharge capacity of 1,540 cfs. Thus, the remaining flow (8,660-1,540
= 7,210 cfs) would be discharged from the main gates, which have a design capacity of
approximately 18,000 cfs. The Inglis Dam main gate discharge hydrograph was constructed by
subtracting the constant 1,540 cfs flow (Bypass System) from the total potential discharge
hydrograph for the Lake Rousseau system. Figure 15 illustrates the resultant Inglis Dam main
gate hydrograph and the Bypass Channel discharge hydrograph.

6.4.4 Alternative 1, 2, and 3, Proposed Conditions

As indicated in Section 6.3.2, the alternatives proposed as part of this study require a change in
the manner in which water is discharged from Lake Rousseau relative to the baseline condition.
Proposed modifications to the system that will be assessed include making the Inglis Dam main
gates the primary discharge point for the system and re-sizing the Bypass Channel system. This
reservoir outflow will be manipulated in the hydraulic study to determine its destination (i.e. all
directly to the Withlacoochee, or a portion to a Bypass Channel etc.). For the alternatives
modeling, the total potential outflow from the reservoir is required. The total potential discharge
hydrograph for the Lake Rousseau system is the hydrograph that will be used to assess
Alternatives 1 and 2. Figure 16 illustrates the discharge hydrograph that will be used for these
alternatives. Alternative 3 requires increasing the discharge capacity of the Bypass Channel
system. The maximum allowable flow rate of the proposed Bypass Channel system will be
determined as part of this study. The allowable discharge hydrograph for the bypass system will
be abstracted from the total potential discharge hydrograph for the Lake Rousseau system
(Figure 16) to develop the Inglis Dam main gate discharge hydrograph.

The potential outflow for the alternatives may therefore, be different from the baseline condition
due to different gate manipulations to meet downstream demand criteria. The potential outflow
for use in the alternatives assessment should then be an estimate of outflow without current
reservoir manipulations. The long-termn flow hydrograph for the Lake Rousseau outflow was
determined as described below.

6.5  Tide Stage Hydrographs

An analysis was conducted to determine tidal conditions in the Withlacoochee River. This tidal
information was used to develop tide stage hydrographs for long-term flow and flood flow model

URS Page 32



Southwest Florida water Management District December 31, 2003
West Terminus - Cross-Florida Greenway Assessment Work Order 1 Final Report

simulations. The tide stage hydrographs were used as downstream boundary conditions in the
simulation models.

Tidal stage hydrographs for the boundary at the Gulf of Mexico were developed from the NOAA
Cedar Key tide station (NOAA Station No. 8727520). Hourly tide data were estimated for
several years by NOAA. NOAA made estimates of tidal variations at the mouth of the
Withlacoochee River from data for the Cedar Key station. NOAA’s estimates were provided in
Mean Lower Low Water datum (MLLW) and were converted to NGVD by using the relationship
between NGVD and MLLW for Cedar Key. '

6.5.1 Long-term Flow Assessment

Hourly tide data for the year 1996 was selected for use in the long-term flow assessment. This
year was selected to correlate with the “Average Year” condition for the Withlacoochee River
system as detailed in Section 6.3. Figure 17 illustrates the first 50 days of record for the 1996
tidal variation of the Withlacoochee River near the mouth. The maximum tide stage during the
year was 5.88 ft-NGVD and occurred on June 30, and the minimum was tide stage was 0.48 ft-
NGVD and occurred on January 18. This information will be used as the downstream boundary
condition for all of the proposed alternatives assessments of natural systems and water quality.

6.5.2 Flood Flow Assessment

Hourly tide data for the year 1960 was selected for use in the flood flow assessment. This year
was selected to correlate with the 100-year flood event on the Withlacoochee River system as
detailed in Section 6.4. This information will be used as the downstream boundary condition for
all of the proposed alternatives assessment of flooding.
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APPENDIX A

FIELD RECONNAISSANCE SUMMARY - SEPTEMBER 12, 2003



WEST TERMINUS - CROSS FLORIDA GREENWAY ASSESSMENT

Field Reconnaissance Summary — September 12, 2003

e Attendees:

Lisann Morris/SWFWMD
Dale Ravencraft/SWFWMD
Joe Ruperto/URS

Mike Walters/URS

Kevin Conner/URS

Jim Wolfe/FDEP-OGT

e Metat 10:15 a.m.

¢ Spoke to Mayor of Inglis:

Only minor flooding problems in Inglis due to Withlacoochee River.
Mayor specifically identified Palm Circle Dr., south of SR-40 and east of US 19.

o Visited Palm Circle Drive in the afternoon:

Review of mapping indicates that ground elevation in the vicinity of residential
buildings is 9 ft. Riverbank elevation is 5 ft, and yard elevations range from 5 ft to
8ft.

s Visited Yankeetown Town Hall:

Met with Fire Department Lt. Rob Kubustek to discuss local tide induced
flooding.
Rob indicated that the tides in Yankeetown are not well represented by the nearest
NOAA tide guage. He believes there are timing and height differences.
Rob offered to provide his tide information.
Contact numbers:
(352) 447-0118 (home)
(352) 447-4643 (office)
(352) 506-0008 (pgr)
Received a copy of the Yankeetown Watershed Management Plan by JEA. There
are two areas indicated to flood by tidal influence including:
1 West end of town in the vicinity of Magnolia, and
2 Town center between 62" and 66™ Streets.

e Visited the sites indicated above in the morning:

In general Hickory Ave., Magnolia Ave and Palm Dr. are very low. River bank
elevations as well as yard elevations are below elevation 5 ft. See Photos 1
through 6.
22 Palm Dr. (McCrimmon) has a Finished Floor E1= 7.01 ft. The owner provided
the following information:

Had 1ft water in house 1993, and

Had 1"-2" water in house 1996
Marina at Hickory, see Photo 7.



- The area on Riverside Drive between 63™ and 64" Streets (north side) is all below
elevation 4 ft with the riverbank at or below elevation 5 ft. See Photo 8.

Visited Coast Guard Station.
- See Photo 9.

Visited the Rock Dam Construction Site and the Bypass Channel Spillway.

- See Photos 10 through 12.
- Note that spillway was releasing 1,540 cts allowable maximum.

Visited Inglis Lock.

Visited Inglis Dam.
- See Photo 13.

Visited the upper segment of the river just below the dam via Dawnflower Ave. and
Deoder.



Photo 1: House on Magnolia Avenue with stain line.

4/16/1999

Photo 2: Canl on east side of Magolia Avenue, Rob Kubistek residece.
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Photo 3: Canal at Manolia Avenue terminus

lkig south towards river.

Photo 4: Loking west across canal at above location.
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Photo 6
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Photo 7: icor Avenue Marina lokin north ads wetland on ight bank.
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Photo 9: Cst urd&o wSWFWMD gé.




ite looking at west oil bank tie in.

o

Rock Dam construction s

Photo 12: Rock Dam construction site looking at east spoil bank tie in.




Photo 13: Inglis Dam main gates.



APPENDIX B
HYDROLOGIC ANALYSIS DOCUMENTATION



NOAA’s NATIONAL OCEAN SERVICE
CENTER FOR OPERATIONAL OCEANOGRAPHIC PRODUCTS AND SERVICES

\ Ocea n . . e
3 § Products and Services Division
. °¢ @ G, 1305 East-West Highway
< v 4, SSMC Bldg. # 4 — N/OPS3
g a Silver Spring, MD 20910-3281
Operatio::ln(gec'e'aonrographic 301-713-2815
Products & Services 301-713-4500 (fax)
. http://www.tidesandcurrents.noaa.gov
TO: ' DATE: October 1, 2003
Michael Walters ACCOUNTH#: 04-0001
URS LOG#: 10331
7650 West Courtney Campbell Causeway
Waterford Plaza, Suite 700 Todd Ehret
Tampa, FL 33607-1462 . Physical Oceanographer for

Tide & Tidal Current Predictions
E-mail: Todd.Ehret@noaa.gov

** IMPORTANT NOTICE **

The enclosed data are based upon the latest information available as of the date of your request.
The official Tide and Tidal Current prediction tables are published annually on October 1, for .
the following calendar year. Tide and Tidal Current predictions requested prior to the publishing
date of the official tables are subject to change. Please check the information provided to insure
completeness and readability of hard-copy and electronic media. This is not an invoice.
Please retain a copy of this page for reference on future requests.

Enclosed:

Tide predictions at “Withlacoochee River Entrance, Florida” for

+ 1960
« 1982
+ 1993
+ 1996
« 1999

Provided on diskette in International Format, 24-Hour Clock, Daylight Saving Time.
Please Note: These predictions are based on the latest information we have available for the station at

“Withlacoochee River Entrance, Florida”. These predictions may not match the published predictions for these
dates.

An invoice for $65.00 has been mailed separately.



cOVT/6 T+ Ko+1BPaD+0TS L7 L8=U1S, 180 0Jul uoneIs/uIqQ-135/A03 BROU SJUALINOpURSIPT//:diy

M3N :uoiewoju] srepdn HOOd3

JHIH A01ID 188YS eleq e yousg
JHIH A2ND ‘swnjeq diepoay) pue |epll
"H 08°¢ :8buey jeuini
'Y £8°¢ :9buey Ues|\
(L¥61/81/60)
MTIN MO[BQ "I L - [ONST] J81EAA WNWIUIN
(9661/L0/0})
MHHW dA0qe "} G1°G (oA Ja1BAA WNWIXEA
vi61L ¢l 1Bl :paysi|gelsg areg
M 6°L .£8 :opnybuo
N .18 .6¢ :8pniiieT
02S/2./8 :JoquinN uonedynuap| uollels
14 ‘A9) Jepa) :owepN uolels

:UOIJeWLIOJU] UONELS [9ADT 4818\

14 ‘A@)f Jepan 10} uoijewoju] uonels

s1onpoad dgdeadouedd( ,4
[euonjeIdd( 10J JIUI)) wmQ;GQ

SON/VVON

-

o3 uol 1A BML 0L NA N



cOVZ/6 T+ K93[+IBPaD+07 S LZL8=U1S; 130" 0Jur_ uone)s/uIg-18o/A03 veou syuarrnopuesapn,//:.dny

10|d ele( |aAaT J31eM\ JuaLIng

alnssald oidwoleg
ainjesadwa] Jajepn
ainjesadwa] aiy
PUIM

[9A87 Jajepp dnyoeg
[oA9T] J91e A\ Adewilid

:o|qejieAy sadA] erleqg

‘UHYLEO ‘HO0LE UPBE ,
14 ‘Aey Jeped 0g5.2.8 1o}
:aouasayg 846+ 1002 :aousieyiqg jone BeS RS

-0961 -£861
'suonels - IHTH s
e 40} Syooda om} ay) usamlaq SeouUBIBIIP |9AS] BSS Uraw NOIID SOdUBIBYI (DA BOS US|
- 3H3IH

(8261-096+) yood3 wnieq [epiL Pjo 8y} Uo swnyep 'swnyeq pspadladng

131D
- 3H3H ‘188YS eleg
311D MIeN youag papaddadng

(L002-€861) yoods meu ayy - JHIH
pue (8261-096}) Yoods plo 8y} UsSMIS] SSOUBIBHIP WNjep %o8yd b Ellfe)

(826 1-096}+) yood3 wnyeq jeplL PIO Y} UO J88YsS HIBW Yyousq

:uosiedwod wnyeq HOOd3

3 o uo| [9A% eM Ol NN N




cOe/6 I+ AY[+IBPaD+(0TS LT L8=UIS{ 180" 0Jul uoneIS/UIG-180/A08 BEOU SJUaLINOPURSIPN//:d1Y
:uoI}e20]
Buns|T ereq oiydeiboueas/[ed1bo[0I0319[
(fedlI01s1Yy) bunsiy ejeq [9A97 191
(Aseurwiijaid) buns| ereq [9A97] Jo1eM
S10|d eleq uonels
AIOJUBAUT BlEQ
Buiysi eleq anauey
‘ybray
|2A8| 1e1em oY) aindwood 0} pasn sejdwes puodses | JO UOIBIASD pJepuels - ewbig
C(1WTY JLny awil/ageq
00:00 00:8T7 00:27 00:90 00:00 00:8T 00:2T 00:90 00:00
G2/60 p2/60 p2/60 vm\mo p2/60 £2/60 £2/60 £2/60 £2/60
000" 0 Tﬁrﬁ — —————— 000" 0
N S I Y ,f}_ﬁ%j...ﬂ .......... ﬁmﬂ_.c._ﬂg 005°0
. . ' . . . W
0600 PR S e ........... [ ) 000°T &
\_,..)./. w
[ covol T g
w | b #- 00072 2
F ___ \.._ : <
A OGT 0 o deeenioe o 0052 &
7 / \ 3
& e _ 000°¢
OON O W ............................. .ﬂ.._ OOD.m” m..
[ PSRRI VI SR S A\ 000" £
082" 0 - (s £
L ._3 Al TAq 000G b
—— T PIYIIPSIY
00E" 0 e 000°¢S
£002/02/60 ~ £002/E2/60 woJ3
14 hanIePa]-026L2L8
1014 P3I0IPaUd “Sh (TY) [andT Jajem ajnuil 9 Adeutwiladd
$d0-02/SON/BE0N
1 “odh uor,  *9At M 0L NN 1



€0/vT/6 T+ A +IBPOD+( TS LT L8=U1S¢ 130 0JuI uON®IS/UIq-139/A03 ‘BROU SJUSLINOpURSaPT)//: A1y

*Opf I20P0I4 a, : Sa007 NGy, 1

 suopednqnd,

v a,. R suewyousg, R m:o...wm\:mmqoﬁ,_

suonpaid

AoD eeoU g sojAT uaydeis :jiew-3 'V'S'N 01602 puejliep ‘Buudg Jeajig
AOD EBOoU SOU'SA0-00//:dlY :8lSgap RemybiH 1s9-1ses Goet
iorrsizion vl S000 St

0l J- o Iy 1} Q Jo} Jsjuan

0682 10 £/82-€1L-10E-| BUOyde|eL 90INIBS UBSOQ) [EUONEN “YYON

‘}e sh 19e1uo09 suoilsanb 1ayjo 104

(8sn |euonebineu 1o) J0N)
depy 1o} IHIH AHOND

dep uoneoo] uonels

_ 1181d 8y} 40 1004
8y} Jeau Buipjing wooJisal 8y} Jo pua pAN 8ul 1e aJe yeis pue abneb apn sy "yinos;yuou Bulob Jaid
AlUnoo 8y} pue 19841 UOPPIYAM Udamiaq pue 1sem/ises Bulob 198.1G ©) pue asnoH ysi4 ayj usamiaq

BaJE 9} Ul a1k syJew youaq syl “Joid Aiunog AneT o1 (1w g0) wy £0°0 Joj 198418 D uo 3§ passold
‘Ao)] Jepan Ui 18a11S D puB anudAY puodas 1B a0 1S0d dUi WOJ) SyJew youaq [epll 8y} yoeal 0|

¥ XY uor AT "M 6 EAVA 1



cOMT/6 P01 IV=q1d; 12d psdo~s8u/uiq-139/A03 veOU STU mmm//:d1Y

3334 00°0 = MW -
1934 €80 = M ==
3934 96'7T = 62Z0AIN ---
1934 §0'Z = UM ---
1934 82°Z = 880AUN ~-~
3934 9p°E = MU ==
1334 08°¢ = MHHY ===
025L2L8 --- QI uoTiels
ISL = WA ‘b0ZTMY = QId 404 UOTIeuJOju UOTIeA3T3

£002 103 72:96:60 b2 das pap
Pa3LIUT 33kQ

[ 98, der_ cqu el YSe D






CO/LT/6 SOHSN=Po AouaBew000¢] £z0=0u"a1s; /dewsimu/simu/j/A03 s3sn eieplotem//:dny

‘dew 931G "BPILIOL,[ UI 33IS Y] JO UOIIBIO]

6ZAADN [2AJ] BIS 2A0QR 199] TG’ L7 Wnjep 93e0)
sofrur axenbs ()('0Zg‘T eoIe 9FeuIvI(y

LTAVN ,65.0T.78 2PMISUOT “,61,65,87 opmineT]
80Z001€0 2P0oD tu) d130J0IPAH

BPLIOL ‘A1Un0)) UOLIBIA

dew eys uoneig| 9IS SiYl 104 elEP d|qR[IBAY

VI YAQTOH IN JAATT AAHDOODVTHLIM 000€1€20 SHSN

epLIOL] 10} deA 931

" epuold| B uonewio aus S224N0S2Y 1918
* jeady olydedboan :Alobajen ejeq

¢ o3¢ M. OH M4/ TEE OOy M €Ig DS dey,

vl



€O/L1/6 SDSN=P2~A2ua3e29000¢ T£Z0=0u"a1s,; /dewisimu/simu/[}/A03 sFsn eiepiatem//:dny

KJTQISSI/Y || || JuRUIs) e ASeAtid
BPLIOY ] JO S33IN0SIY 13jepy SOSN

ASKING TESIS0[091) “§*[) “TOTIUT difj Jo jusunieds(y
LAH SE9€:80 L1-60-€00T U0 PIALIY

(dewsimu/simuy/fg/aod-s3sn-ejepaajes/:dny
dejy oS :epriofq 1oy L10judauy 31§ SIMN
StirIa) JO uoneuejdxy AOB'S3SN @ ISUIRIUIRIA QM STIMN [J-4-S3911Sqom SIY) U0 Yorqpasg
Aoy A0S S3ST @) SatItnbu] 18] GOMSIMN_ [J-2-S3 ©lep IN0qge suonsang)

h RIS sutddey YOI, neadig snsud’) SN £q pajeauas dae sdey
X8 X9 "X¥ XT 1LNO INOOZ 10 X8 X9 ‘Xt "XT NI INOOZ

. S1|¥H

“




€O/L1/6 SDSN=po Aoua8e29000¢ T £Z0=0U"31IS; /UBWISIMU/STMU/[J/A0Z SFsn BlBpIalem//:dNy

195|10-60-6661|{10-10-0561 [so1dureS AIen() 1a3epq
91197||0€-60-2007||10-60-8T61 MO[JuIed.Ns Afre(q
1 L§8C-60-700T|60-60-TE61 Mo[jures.)s yesd
9JIS duwII)-[eal © SI SIY |, U -[BIY
juno))| e puy [Pre( uisdrg adL 1 eie(q
‘VLVA NOILV.LS
IOIB A\ 90BJINS
“ddAL NOILVLS
'6ZAADN [9A9] BIS 2A0QR 199] 7' L7 ST 2383 JO wnie(
€A%
soqiur arenbs 00078 1
VHIV HDVNIVEd
807001€0 Mu[) 9130]0IPAH ‘ ePLIO] ‘K1Uno)) UOLIEIA
‘LTAVN .66.0T,T8 9pmiIsuo M:@r@mowm opmneT]
NOILVDO'1

uondrdsa( uonels

ofed swoy uoneig| IS SIY} 10§ BIRP d|qRIRAY

“VIA YA TOH N HAATI AAHDOOD V' TH.LIM 000€1£20 SOSN

E:EN:E BJEp UG UONBWIOUL 0} 19 HII})

'~ epuoly| [E uonewuou ays| $221n0s2Y J91eM
:ealy alydeibosn :Ailobaje) eyeq

[ 23¢ A" 101 T¥: '”HA "OC TLL IEl. SDU



co/L1/6 SDSN=Po Aouade2000¢ 1 £Z0=0U"a1IS; /UBWUSTMU/SIMU/[]/A0F s3sn riepIorem//:dny

990 €90
ATNTGISSSI9Y || TowTedsiqq || yusursyers £5eAtiy
EPLIOL] JO Sa3IN0SIYH I8 AL S9SN

LAA TT:LE:80 LTI-60-€00T UO PIAILIIY

{ UBLUSIMU/SIMU/[J/A03 sEsn e)epIajem//id))y
'V14 YHATOH ¥N HIATI FHHDOO0D VIHLIA 000€TET0 SOSN #

SULTa Jo uoneue[dyy AOS'STS ) TAUTRTUTBIA] QoM STM N [I-M-$8211sqom SIYI U0 JorqPIS]
doy AOT'SSSTiSoImbu] e18(] QOMSIMN [J-4-S8  BIEP INOQE suonsan()

4 -

A0S S35 ) SOLIINbUT BIe(] QOMSIMN [J-4-S8 03 uonels siy) noqe suonsanb jrewryg

NOILLVINHOANI LOVINOD
001770 sSundg uowie)[y - BPLIO] AQ PAUTBIUIBUI ST P10 {BPLIO[ UI PJBJO] SI 9IS

‘NOILVIHAdO HLIS

. O3 1. 0L, T¥n. "dA. 0l LL. el O



£0/L1/6

SOSN=p5 Kouadex001 £ £z0=0u"21s; /dewsimu/stmuy/[3/A08 sgsn eiepIatem /. dny

dew 9IS

"BPLIOL] UI 9315 3} JO UOHEI0T]

G6ZCAADN [2AJ] 8IS 9A0QE 199] $¢'Q7 WNIEp a3er)
LTAVN .91.92,28 pmIsuoT ‘,80,90,67 Spmne]
80T001¢0 2poD () OI30[0IPAH

BPLIO[ ‘AJUNO.) UOLIBJA]

dew ops uopeig| OIS SiY} 10} BIEP B|qR{leAy

"VI4 ‘NOTTANNNA AVAN SONIAIS MOINIVYI 001€1€20 SOSN

, epLoj4| f
S Jpady olydelboan

¢ o3k

, UOljeUlIoju| 8)iS

:A1obajen eyed

epLioy J0j defy s

Sa0.IN0S3Y 2B

NN -~ dVE  ON:  ‘M( VY  €Ig 0S| dey

w2



€0/L1/6

SULIS) JO Uoneue[dyy
doy

A0S's3sn g Sarmbu] BiB(l G9MSIMN F-4-S8

SDSN=po Aouede2(001¢1EZ0=0U"231s;/deWUSIMU/STMU/[]/A03 SIS BIRPIoIBM //:d1IY

IV || TSUMETISI(Y || JUSUISI 8IS ASBATI
BPLIOJf JO S350y i8je AL $HSN
LEW TN AT E TS NS | ] I
LAH LO:8E:80 LT-60-€00T U0 paAdLdy

ATIqEs:

(dewsimu/simuy/|j/a03-sgsn-ejepaajes )/ :dny
dejl 9IS :eprIof] 10} A10JudAU] NS SIMN
AOZ S3STi @) IUTAIUTE]N J9M STAMN [J-M-S3211sqam SIY) UO Yorqpao]
elep moqe suonsan()

*OTAIRS suldde]y YAOI L, nedang snsud) S}

Aq pajesduas dae sdey

X8 X9 X ‘XT LNO IWO0Z 10

— (=~ ¢

X8 X9

- ¢

XV

4«,1. - .mw.nwx = .ﬂ\s T
t\ll\.\”wt
L - d
- —_.,.H—\C_mlhlkt
o k2
e e % ) e
n.nnn.‘,a,. P ?\ o G C DHLM = __ 3
! -
%
00TETEZO UOTIRYS 333N
L
&

Pl

¢ o3e

CTE.

OSL.



€0/L1/6

o

SDSN=PI AouadeRO0TET mmonocdzwm\cmeEE&BEES@%%.SNUSEB\\”%E

NOILLVINJOANI LOVINOD
201330 sSundg juowel[y - BPLIOL] AQ PIUTEIUTRU ST PIOOAI {BPLIO[] Ul PajBdo] ST 9IS

‘NOLLVIAdO HALIS

£79|(C0-60-6661(TT-T1-8681 SOIAWES AJI[ENQ) I9JBA
L8LET|0E-60-200T||T0-10-5961 MO[JuIea.ns Afre(y
PeIec-01-100¢10-0T-5961 MO[JuIed.0)s Jedq
juno)| e puy |Pre( uiddxg adA ], vyeq
‘VLVA NOILV.LS
Sundg
*HdAL NOILLVIS
"6ZAADN [9A] B3S 9A0QER 133] ¢ ] ST 2388 Jo wmie(g
dOVI

807001 €0 up) o130[0IpAH ‘ PO ‘AIUNOY) UOLIEIN
‘LTAVYN .91.9T0T8 2pmISuoT *,80,90,6C 2prune’]
NOILLVDO'1

uondrsa( uonel§

ebed swoy uoeig| DS SIY} 104 BIRP Bjge|leAY

VI ‘NOTTANNNA VAN SONIAIS MOANIVY 001€T€T0 SOSN

AJI[IqRIdI BIBP U0 UOH)BULIOJUL 10} I oI

o uoHewIo| m:wﬁ S@2IN0SaYy I191BM

"mwhq oiyde

238,

1boan :Alobaien eyeq

N. IN gy SO SA IV Iel DL



€0/L1/6 SOHSN=po~Aousdex001E1£TO=0U" 9IS, /UBWSIMU/SIMU/[J/A0F STsn BIEpIalEem//:d11Y

£9°0 +¥9°0
KIQISSAV0Y || ToWTedsI(] || 7ustaTe)S§ AJBATI ]

EPLIO[] JO SOINOSIY INEAL SOHSN

LAH 05:LE:80 L1-60-€00T U0 PIAILIRY

JuewISImu/SIMU/J/A03 s3sn eiepaajes//:dyy

"'V ‘NOTTANNNA VAN SONIIIS MOINIVYH 00IE1ET0 SIS s

SULI9) JO uoneuR[dXy AOZ'S3SN @ IUTBIUTBIA QM STMN [J-M-S31ISqQam STY] U0 JOBqPIo]
dog AOS'S3SN @ SAIINbUT B1e( QM SIMN J-M-S8 Blep 1noqe suomnsan()

:  afe CN.OINL ¥y °Dh. SA. IV CIEL. 5DC



€O/LT/6 0£TET£TO=0U"211s; /281RYISIP/SIMU/[J/A0Z sEsn BIepIatRM//:dNY

aly o ones| [ qa-wWw-AAAA| BIBP poteredas-qe], [
~ ojeos Boj| BIRP JO sYdRID [F »
(eyep qie = Juelq -- Q- ININ-AAAA) |01 |:woy ejep 9AlIRy [T

| :9A0(B BLIJILID 31} Su1)ddul SIS Y} 10} B)ep suldefdsip 10} suondo Suimo[joy ay) Jo duo 3sooy))
SIS PIIIAS I0] BIBP MO[JUBAAS A[IB(] ALY

jeurIof ndinQ 3sooy))
€021 [|0€-60-2002||T0-0T-6961 seur arenbs ((070°C eare 5eUIRIQ
oS ol wo1y LTAVN . 10.LE0T8 PPMIBUOT “,$¢,00,67 SPmIBT]
80Z001€0 2P0 1u[) o130]0IpAH
P1023d JO poLIdd EPLIOTH h\QESOU %>®1~

mojjweans Alreq :Qmi-momtnm_ 3US SiY1 10} elep mmnm__ma&,

"VIA ‘NOTTANNAA IN NVA STTONI LV 4 FAHD OO VTHLIM 0£TEIET0 SHSN

BPLIOL] 10] mojjuredq}S Afie(q

ﬁﬂ‘ el e sseing S29.1n0S0Y 1912
:ealy oiydesbosn :Ailobaje) ejeq

7. 3e,, pu.. nIs \Ol. 1< .



€0/L1/6 0€TE1€20=0U 115, /2818Y0SIp/sIMU/[3/A08 sSsn eiepIate m//:diy

€90 $9'0

AIIGISSaIIY || IBUITR[ISI(] || T ei§ AOBALIY
BPLIOT] JO SIINO$IY 1M SHN

ASXI0G Te3180{059) Y “TO1ISTU| 3 jo jusuniedsg
LAH 0€:8€°80 LI-60-£00T U0 PaAdLiay

{93 IeydsIp/simu/[/a03 sdsn eiepiajem//:dyy
pUNoj S9JIS | -- mopjureai§ Ajre(

SUiTa) Jo uoneue[dxy A0S SoSN @) IoUTRIUTRIA] QM STAMN [F-M-S8911sqom ST} U0 YOBQPI]
do. AOZ'SESN @) SolImbU] v1e(] oM SIAN 1J-M4-S3 Blep JN0Qe suonsang)

o3¢ pu 19318 MO MIS T

ol



€0/L1/6 SDSN=PI~AousBe e T £Z0=0u"aus; /dewsimu/simuy[3/A03 sgsn eieplatem//:dny

}

‘dews a1g "BPLIOL] UI 9)IS ) JO UOIIBIO]
soTrua a1enbs ()("(z0‘7 voIe aSeurei(]
LTAVYN ,10,LEoT8 PMISUOT *,GE,00,67 Pmine’]

802001 €0 9poD 1tu) 9150[0IpAH
EPLIO[ ‘A1uno)) AAa]

dew ays uoyeig| OIS SIY} 10§ RlEP BjGE|leAY

VI ‘NOTTINNNA IN NVA SI'TONI LV d HIHDOOD VIHLIM 0€7EIET0 SOSN

bm:m—m:g BIEP U0 UONBULIOJUI 10] 3.09H YOI

epLIoy J10] defy NS

S3VIN0STY I31BAA

epuold | J& uonewuoyu eys
iealy olydeiboan :Alobsjes ejeq

¢ o3t A NO NINL ST TL. THE OOV IM TIE DSI dey N

r—
Z
-



€0/L1/6

SUITa) JO toneue[dxy

SOSN=po~ Aoudle290¢c e T £70=0u"aIs; /dewrsimu,/simu/[}/A03 s3sn eiepiotem//:dny

ATMMIQISSIOOV || ISWITEISI( || JUSWSNEIS AOBALLY

BPLIO[[ JO S90IN0SY 1938 >> dﬁD
KSAING TESI36[057) *§ ) )

Ld4H 6¥:8€:80 LI-60-£00T U0 vgomb@m

(dewsimu/simuyy/a03:s8snrejepaajem//:dyy
dejy 9IS replio] 10 £10judau] NS SIMN
A0S SSSN @ IUTEIUIRIN GO STMN [J-M-S83)ISqom STU} UO Orqpad]

doy. A0S S3Snpsaninbu] ele§ QOMSIMN [-M-S8  e1ep mogqe suonsan()
“NIAIRG surddeyl YOI, ieaang snsuad)) S[} Aq pajeraudg aae sdejy
X8 X9 "X¥ XT LNO IWO0Z 10 X8 X9 Xv “XC NI WOOZ
£ age, v NO NINI JAV Y (N A E 1 R 0 ) * WIM Z1ee >sr dep -



€0/L1/6 SDSN=po Kouade2(0¢z¢ £ Z0=0U" IS, /UBWISIMU/SIMU/[]/A0Z sTsn vlepIolem//:dny

NOILLVINJOANI LD VINOD
901130 sSundg auowel]y - BPLIO[ AQ PoUTRIUTBUI ST PIOJAI ‘BPLIO[] UI PIBOO[ ST 9IS
‘NOILVHHdO HLIS
I6T)0€-90-6661|1T-€0-£96T|[S91dures ANfen() 19Jep
£S0CT]|0£-60-200¢|[T0-01-6961 Mmojjureas Afreq
£€||9C-60-200Z||1C-T0-0L61 Mo[Jureaa}s yeaq
juno))| e puy [21e( uisag adA ], ereq
*VLVA NOILVLS
I A\ 90BJING
‘4dAL NOILVLS
sorwt axenbs (0)'0Z0‘C
VHAV HOVNIVIA
8070010 31u[) 9180[0IPAH * epLIOL] ‘AIuno) AAd]
‘LZAVN . 10,LE0T8 SPmIZUOT *,G€,00,67 FPMINE]
NOILVOO'1

uondridsa( uonelg

ebed swoy uogeig| @3S SiY} 10} eIRP BjqejieAy

"VIA ‘NOTTANNNA IN AVA SI'TONI LV i AdHDOOD VTHLIM 0€TETET0 SOSN

=

o7 m.U:mu_n_ o

s

".mm.:« o1ydeshoan :Asobaie) ejeq

SADINOSIY I21E AR

AN . CNCOINN NN TS, Tl d4. OS5 LIn Telc DS



€O/L1/6 SOSN=Po AouaBe0¢ 7T £TO=0U" IS, /UBWISIMU/SIMU/[J/A0Z sTsn vIBpIaIEM//:dNY

Y90 90

KIqISSa00Y || JowWredsI(] || Juewidge)S AdBATTg
BPLIO[] JOSAOIN0SHY IeASOS

ASKING [€3130[090) *§*7) ‘TOII93 U] JY) Jo JuatiyIeds(y

LAA L0°6€:80 L1-60-€00T U0 PIAILIINY

JURWISIMU/SIMU/[J/A0 sBSN B BpIalem//:d)yy

"VI4 ‘NOTTANNAA AN JAVA STTIONI LV d FAHDOODVTHLIM 0£TETET0 SOSN s

SwIIa) JO uoneue|dxy AOB'S3SN @ IoUTeIUIR]A A\ STAMAN [J-M-S591ISqam SIY) UO JIeqpas,]
doy A0B'S3SN @) SouNbuy e oM SIMN [F-m-S8 vlep 1n0qe suonsang)

: AD3'S3Sn @ SALINbU] Bie(] QIM STAN" [J-M-S3 01 uones siyl ynoqe suonsanb [reuryg :

7 age "N. AN IR [\ A B NI "d2 )0C L 7¢l SOLU



cO/L1/6 SOSN=Po~ AouaBep(Sz T £Z0=0u" s, /dewisimu/simu/[J/A03 sgsn erepiorem//:diy

A3t

qissazvv || d || e ey § ASeATi

BPLIO[Y JO S93IN0SSY 1918 {4 §HS}
K9AING [¥I150[059) *§* (] “TOIIdju| 3] Jo jusunieds(f
LAH 65:6£:80 LI-60-£00T U0 PIALIY

(dewsimu/simuygg/aod-sgsn-ejepaajen,:dny
deJAl 9IS replLiofy 10§ K103udAu] aNS SIMN
SUTId) JO uoneue[dxyg AOZ'S3ST @ ISUTEIUIC ] QM STMN ™ [J-M-S3311sqam SIY) UO Joeqpad]
doy AOSS88T @ Solrmbuf €[] QoM SIMN F-4-58 BJEP INOQE SuUonsang)

IARG sulddeA Y9I Nedng SNSud)) S[) Aq pajeIduds aae sdefy 7

¢ o3¢ " ONI T q10 1AL THE )0V 1IM ele BN dej b



c0/L1/6

SOSN=po~ AouaBem(G7 L1 £70=0u"aIs; /dewsimu/simuy/[/A03 s3sn eieprojem//:dny

‘dewr 931G “BPLIO[ UI J}IS Y} JO UOIIBIO]

LTAVN .L1,8€578 @PMISUOT *,GT,10.67 *pineT]
80Z00T£0 3POD U] Sr30[0IpAH
epuo[ ‘A1uno)) AAag

dew eys uoneig| O3S SIY 10§ eIEP B|QE[IBAY

V1A STTONI IN TANNVHD SSVdAT d HHHDOODVIHLIM 0STETEC0 SOSN

AJ[IqeI[dI BJEp U0 UONBULIOJUT 10] STH YOI
epLIo] 10] deJA NS

SIDINOSVY I3IBAR

epuo4| [& uonewiou) ays|

o8¢

TENY, slydeiboan :Ajobaies ejed

D]

14 INI THr 49D 1AL TEE DY UM 1€ DS dey



e0/LT1/6

SOSN=pPo Aoua8ex 0S5z 1 £20=0U" 91IS, /UBWISIMU/SIMU/[J/A0Z STSn BlEpIalem//:dily

A03'S3SN @ SoLInbu] e1B([ QoM SIMN [-A-SS 0) uonels s1y) Inoqe suonsonb [rewryy

NOLLVINHOJANI LOVINOD
201330 sSunidg S1uowely - BPLIO[ AQ PIUIRIUIRUI ST PIOOAI (BPLIO] UI PJBdO] SI 911
‘NOLLVIHdO HLIS
vH|91-01-9861(¥0-S0-1L6T||S91dwres AJIfen() 19jepp
19611||0€-60-200T}[10-10-0L61 Mouess Afre(
8¢|180-01-100T||60-60-TL6T Mopjurea.)s yead
uno)|| e puy |Pre( uIddg adL 1, eieq
‘VLVAJ NOILLV.LS

Houm?r oom,ﬁsm
‘JdAL NOILLV.LS
802001 £0 UM S150[0IpAY * BPLIO[] ‘A1unoy) Aaa]
‘LTAVN . L1,.8€0T8 @pmISUOT “,G1,10,67 2Pmine |
NOLLVDO1

BpLOl)

uondrsa(q uonels

“abed swoy uoneig| 9IS SIY) 104 BIRP d|qR[IeAY

- UofeWLOM| mﬁ_mﬁ S824N0S2Y J218M

z. 98e

"mvuha osiydesboan .iomwumu eyeg

V1. ON Tl YHL V4., ‘dA OC “LL el >DY



c0/L1/6

SuiIa) Jo uoneur(dyy
dot

SDSN=Po Aouade290 Gz E 1 £TO=0U" 211 /UBWUSIMU/STMU/[J/A0Z STsn elepIajem//:dny

790 90
AN[IqISSad0Y || ToWMeIsI(] || TUPWd)BIS AdBATTJ

| BPLIO[ JO S90.N0SIY I91BA SHEN

KIXING [8S130[090) *§*T) “TOTINUT 5[ Jo yudunreds

LAH TH:6£:80 L1-60-£00T U0 PIAILIIY

L UBWISIMU/SIMU/[J/A0S s3sn elepIdeM //:dy

V1A STTONI N TANNVHD SSVdAT ¥ HAHDOOD VTHLIM 0STETETO SOSI] %%
AOS SESN @) IPUTRIUTRIN QM STAN [J-M-S8AISqaMm SIYI UO JOrqPA]

AOZ S3sn g Satmmbu] el QPMSIMN [-M-S3 elep Inoqe suonsang)

7 a3t

V1 Op T YH. ~ Vvd.. "dx.  HYOUL  1LL gl SD.






File: G:\WATER\Projects\SWFWMD Projects\SWFWMD West Terminus CFBC\Work\Task 1.2.5 Update Water
shed Parameters\Flood Analysis\Holder calendar_year.txt 9/19/2003, 3:20:30

US Geological Survey, Water Resources Data
retrieved: 2003-09-19 16:19:19 EDT

This file contains Calendar Year Streamflow Statistics

This file includes the following columns:

agency_cd agency code

site_no USGS site number
year_nu Calendar year for value
mean_va annual-mean value in cubic-feet per-second.

if there is not complete record
for a year this field is blank

Sites in this file include:
USGS 02313000 WITHLACOOCHEE RIVER NR HOLDER, FLA.

#H 3R FE 3R SR W W A O9F 4 W W W Wk kR e e

agency_cd site_no year_nu mean_va
5s 15s 4ds 12n

USGS 02313000 1932 320
USGS 02313000 1933 1201
USGS 02313000 1934 1755
USGS 02313000 1935 954
USGS 02313000 1936 1263
USGS 02313000 1937 1148
USsGSs 02313000 1938 937
USGS 02313000 1939 1010
USGS 02313000 1940 709
USGS 02313000 1941 989
USGS 02313000 1942 1067
USsGS 02313000 1943 912
UsSGs 02313000 1944 698
USGSs 02313000 1945 1675
USGS 02313000 1946 1271
UsSGS 02313000 1947 1477
USGSs 02313000 1948 1591
USGS 02313000 1949 1474
USGS 02313000 1950 1251
USGS 02313000 1951 847
USGSs 02313000 1952 894
USGS 02313000 1953 1689
USGS 02313000 1954 936
USGS 02313000 1955 484
USGS 02313000 1956 327
USGS 02313000 1957 771
USGSs 02313000 1958 1265
USGS 02313000 1959 2829
USGS 02313000 1960 3561
USGS 02313000 1961 837
USGS 02313000 1962 480
USGS 02313000 1963 608
USGS 02313000 1964 1474
USGS 02313000 1965 1274
USGS 02313000 1966 1704
USGS 02313000 1967 830
USGS 02313000 1968 979
USGS 02313000 1969 1268
USGS 02313000 1970 1456
USGS 02313000 1971 799
USGS 02313000 1972 612
USGS 02313000 1973 762
USGS 02313000 1974 979
USGS 02313000 1975 476
USGS 02313000 1976 737
USGS 02313000 1977 438
USGS 02313000 1978 822
USGS 02313000 1979 1125



File: G:\WATER\Projects\SWFWMD Projects\SWFWMD West Terminus CFBC\Work\Task 1.2.5 Update Water
shed Parameters\Flood Analysis\Holder calendar_year.txt 9/138/2003, 3:20:30

USGS 02313000 1980 662
USGS 02313000 1981 276
USGS 02313000 1982 1542
USGS 02313000 1983 1538
USGS 02313000 1984 1201
USGS 02313000 1985 710
USGS 02313000 1986 705
USGS 02313000 1987 908
USGS 02313000 1988 1108
USGS 02313000 1989 564
USGS 02313000 1990 314
USGS 02313000 1991 531
USGS 02313000 1992 230
USGS 02313000 1993 363
USGS 02313000 1954 746
USGS 02313000 1995 1117
USGS 02313000 1996 877
USGS 02313000 1997 408
USGS 02313000 1998 1927
USGS 02313000 1999 362
USGS 02313000 2000 110
USGS 02313000 2001 274

Page: 2
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File: G:\WATER\Projects\SWFWMD Projects\SWFWMD West Terminus CFBC\Work\Task 1.2.5 Update Water:
shed Parameters\Flood Analysis\HOLDER.OUT 9/15/2003, 9:57:487

1 Flood Frequency Analysis

Time Series {Water Year) of Maximum Instanteous Discharge

URS

withlachochee River nr Holder, cfs

RANK QUANTITY CALIFORNIZA GINGORTEN BLOM
1 530.0 1.39 .79 .88
2 531.0 2.78 2.19 2.28
3 555.0 4.17 3.60 3.68
4 601.0 5.56 5.01 5.09
5 661.0 6.94 6.41 6.49
6 740.0 8.33 7.82 7.89
7 800.0 9.72 9.22 9.30
8 814.0 11.11 10.63 10.70
9 930.0 12.50 12.04 12.11
10 959.0 13.89 13.44 13.51
11 1020.0 15.28 14.85 14.91
12 1050.0 16.67 16.25 16.32
13 1160.0 18.06 17.66 17.72
14 1220.0 19.44 19.07 19.12
15 1350.0 20.83 20.47 20.53
16 1400.0 22.22 21.88 21.93
17 1400.0 23.61 23.28 23.33
18 1420.0 25.00 24.69 24 .74
19 1460.0 26.39 26.10 26.14
20 1490.0 27.78 27.50 27 .54
21 1500.0 29.17 28.91 28.95
22 1510.0 30.56 30.31 30.35
23 1520.0 31.94 31.72 31.75
24 1550.0 33.33 33.13 33.16
25 1530.0 34.72 34.53 34.56
26 1630.0 36.11 35.94 35.96
27 1700.0 37.50 37.35 37.37
28 1710.0 38.89 38.75 38.77
29 1770.0 40.28 40.16 40.18
30 1860.0 41.67 41.56 41 .58
31 1850.0 43.06 42.97 42 .98
32 1900.0 44 .44 44 .38 44 .39
33 1990.0 45.83 45.78 45.79
34 2060.0 47.22 47.19 47.19
35 2070.0 48.61 48 .59 48.60
36 2120.0 50.00 50.00 50.00
37 2150.0 51.39 51.41 51.40
38 2170.0 52.78 52.81 52.81
39 2240.0 54 .17 54.22 54.21
40 2260.0 55.56 55.62 55.61
41 2480.0 56.94 57.03 57.02
42 2700.0 58.33 58.44 58.42
43 2720.0 59.72 59.84 59.82
44 2730.0 61.11 61.25 61.23
45 2780.0 62.50 62.65 62.63
46 2800.0 63.89 64.06 64.04
47 2950.0 65.28 65.47 65.44
48 3000.0 66.67 66.87 66.84
49 3020.0 —— 68.06 68.28 68.25
50 3090.0 69.44 69.69 69 .65
1 Flood Frequency Analysis

Time Series (Water Year) of Maximum Instanteous Discharge

URS

Withlachochee River nr Holder, cfs

RANK QUANTITY CALIFORNIA GINGORTEN BLOM

51 3100.0 70.83 71.09 71.05
52 3100.0 72.22 72 .50 72.46
53 3210.0 73.61 73.90 73.86
54 3240.0 75.00 75.31 75.26
55 3290.0 76.39 76.72 76.67
56 3350.0 77.78 78.12 78 .07
57 3430.0 79.17 79.53 79.47
58 3450.0 80.56 80.93 80.88
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99.0%
6408
9541.
8740 .
8528.

7753

9541.

.2

-9

99.5%
6821.
5 11228.
6 10046.
1 9677.
8653.
2552.0
5 11228.

3947.

59
60
61
62
63
64

DISTRIBUTION

NORMAL
LOG-NORMAL
LOG-PEARSON T3
EXPONENTIAL
EXTREME VALUE T

LIN
2551.986
1657.641

1.396

MEAN=
STDV=
SKEW=

DISTRIBUTION
50.0%

NORMAL 2552.0

LOG~NORMAL 2090.3

LOG-PEARSON T3 2132.1

EXPONENTIAL 2043.3

EXTREME VALUE T1 2279.9

5278.6 5956.4

2090.3

1 4676.3
LOG-NORMAL

3680.
3970.
3980.
4160.
4600.
4980.
5050.
5330.
5360.
5860.
6740.
7060.
8660.

0 81.94 82.34 82.28
0 83.33 83.75 83.68
0 84.72 85.15 85.09
0 86.11 86.56 86.49
0 87.50 87.96 87.89
0 88.89 89.37 89.30
0 90.28 90.78 90.70
0 91.67 92.18 92.11
0 93.06 93.59 93.51
0 94.44 94.99 94.91
0 95.83 96.40 96.32
0 97.22 97.81 97.72
0 98.61 99.21 99.12
CHI TEST
296.20 416.96 365.85
6.65 10.01 8.87
6.57 5.86 5.55
23.89 21.11 21.23
1 100.66 92.59 86.25
LOG
3.320
.283
~.182
PROBABILITY OF NONE EXCEEDENCY
80.0% 90.0% 95.0% 98.0%
3947.1 4676.3 5278.6 5956.4
3620.5 4824 .7 6115.7 7986.3
3638.2 4758.3 5906.1 7487.6
3562.2 4711.2 5860.2 7379.1
3745.4 4715.7 5646.4 6851.1
6408.2 6821.8
3620.5 4824.7 6115.7 7986.3



File: G:\WATER\Projects\SWFWMD Projects\SWFWMD West Terminus CFBC\Work\Task 1.2.5 Update Water
shed Parameters\Flood Analysis\INGLIS.OUT 12/15/2003, 9:08:367

1 STREAMFLOW FREQUENCY ANALYSIS
. TIME SERIES OF ANNUAL MAXIMA FOR WITHLACHOOCEE AT INGLIS AND BYPASS
URS FOR THE SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT
ONE-DAY MAXIMUMS WITHLACOOCHEE

RANK QUANTITY CALIFORNIA GINGORTEN BLOM

1 1320.0 2.94 1.69 1.88

2 1393.0 5.88 4.71 4.89

3 1660.0 8.82 7.73 7.89

4 1700.0 11.76 10.75 10.90

5 1847.0 14.71 13.77 13.91

6 2047.0 17.65 16.79 16.92

7 2133.0 20.59 19.81 19.92

8 2164.0 23.53 22.83 22.93

9 2210.0 26.47 25.85 25.94

10 2469.0 29.41 28.86 28.95

11 2500.0 32.35 31.88 31.95

12 2700.0 35.29 34.90 34.96

13 2800.0 38.24 37.92 37.97

14 2910.0 41.18 40.94 40.98

15 2970.0 44.12 43.96 43.98

16 2980.0 47.06 46.98 46.99

17 2990.0 50.00 50.00 50.00

18 3050.0 52.94 53.02 53.01

19 3217.0 55.88 56.04 56.02

20 3280.0 58.82 59.06 59.02

21 3360.0 61.76 62.08 62.03

22 3380.0 64.71 65.10 65.04

23 3630.0 67.65 68.12 68.05

24 3880.0 70.59 71.14 71.05

25 3960.0 73.53 74.15 74.06

26 4230.0 76.47 77.17 77.07

217 4520.0 79.41 80.19 80.08

28 4710.0 82.35 83.21 83.08

29 4815.0 85.29 86.23 86.09

30 5050.0 88.24 89.25 89.10

31 5139.0 91.18 92.27 92.11

32 5232.0 94.12 95.29 95.11

33 6979.0 97.06 98.31 98.12

DISTRIBUTION CHI TEST

NORMAL 28.40 58.47 49.30

LOG~NORMAL 7.96 6.56 6.36

LOG~PEARSON T3 8.09 5.53 5.59

EXPONENTIAL 35.30 32.99 32.89

EXTREME VALUE T1 10.55 6.54 6.81
LIN LOG
MEAN= 3249.242 3.478
STDV= 1298.470 .176
SKEW= .791 -.156

1 STREAMFLOW FREQUENCY ANALYSIS

TIME SERIES OF ANNUAL MAXIMA FOR WITHLACHOOCEE AT INGLIS AND BYPASS
URS FOR THE SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT

DISTRIBUTION PROBABILITY OF NONE EXCEEDENCY
50.0% 80.0% 90.0% 95.0% 98.0%
99.0% 99.5%
NORMAL 3249.2 4342.1 4913.3 5385.0 5916.0
6269.9 6593.9
LOG-NORMAL 3007.3 4227.3 5050.8 5850.5 6903.1
7708.0 8526.7
LOG-PEARSON T3 3039.0 4238.5 5014.4 5744.1 6671.9
7358.8 8038.8
EXPONENTIAL 2850.8 4040.6 4940.6 5840.6 7030.4
7930.4 8830.5
EXTREME VALUE T1 3036.1 4184.1 4944.1 5673.2 6616.8
7324 .0 8028.6

Page: 1
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. 3249.2 4342.1 4913.3 5385.0 5816.0 6269.9 6593.9

LOG-NORMAL 3007.3 4227.3 5050.8 5850.5 63903.1
7708.0 8526.7

LOG-PEARSON T3 3039.0 4238.
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