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EXECUTIVE SUMMARY 
 
Lake County has conducted a Project Development and Environment (PD&E) Study that 
addresses the proposed roadway improvements to Hartwood Marsh Road in eastern Lake County, 
Florida. The project begins at US 27 in Lake County and extends eastward to the project terminus 
at the Orange County Line, a distance of approximately 4.65 miles.   
 
The objective of this PD&E Study was to document the environmental and engineering analysis 
used by Lake County to reach a decision on the type, location and conceptual design of the 
required improvements to Hartwood Marsh Road. The proposed improvements are required to 
accommodate future traffic demand safely and efficiently. These proposed improvements consist 
of widening Hartwood Marsh Road to a four-lane divided urban roadway through the entire 
project limits. 
 
The driving force for expanding the roadway is the projected growth in West Orange County and 
South Lake County and the resulting traffic that is expected from this development. Even with the 
expansion of SR 50 to a six-lane roadway, additional east-west capacity will be needed to 
adequately serve the projected increase in traffic volumes. 
 
Preferred Alternative 
 
The preferred roadway alignment generally follows the existing roadway corridor until Regency 
Hills.  The alignment then curves into the Tarmac facility and exits at the northeast corner of the 
property where the road meets the existing Hartwood Marsh Roadway corridor.  The project 
terminates at the Orange County line.    The right-of-way needs for this alignment are described 
in the following paragraphs. 
 
Between US 27 and Danbury Mill Boulevard, there is an existing 100 foot right-of-way width 
which is sufficient to accommodate the urban typical section.  From Danbury Mill Boulevard to 
Hancock Road and holding the northern right-of-way line to avoid impact to the Kings Ridge 
subdivision, approximately 20 feet of right-of-way would be required on the south side of the 
road from the currently undeveloped properties to form a total right-of-way width of 100 feet.    
 
From Hancock Road to the southwest corner of the Tarmac facility, the southern right-of-way 
line of Regency Hills is held, resulting in approximately 70 feet of right-of-way on the north side 
of the road.  For this particular section, County records do not indicate any existing right-of-way 
north of the section line.  The road alignment then shifts into the Tarmac facility at the southwest 
corner of the property and exits at the northeast corner of the property.  The total right-of-way 
width is 120 feet through the facility.   
 
The Tarmac facility will eventually be discontinuing operation at its current location and will be 
moving to an unmined area directly east of the north-south portion of Hartwood Marsh Road.  
The existing mined site will be reconstructed as a housing development where the realigned 
Hartwood Marsh Road would serve as the main road through the development.  Old Hartwood 
Marsh Road at the point where the proposed alignment curves to the northeast, would have to be 
realigned to intersect the new roadway in order to maintain access to the Flat Lake area.  A cul-
de-sac would be constructed on old Hartwood Marsh Road, north of Flat Lake Road.  The 
remaining portion of Hartwood Marsh Road north of the cul-de-sac would be used strictly for 
vehicles accessing the mine.  
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In the northeast corner, in order to maintain access to the existing mining operation and to also 
provide access to the new mining site, the existing 2-lane Hartwood Marsh Road would have to 
be realigned to intersect with the new alignment.  The 2-lane road would terminate at the current 
entrance to the mining operation.   
 
From the northeast corner of the Tarmac property to approximately Lover’s Lane, the south right-
of-way line is held, requiring 30 feet of property to the north for a total right-of-way width of 120 
feet.  From Lover’s Lane to the Orange County line, the alignment must transition to match the 
existing roadway at the county line.  The proposed Orange County right-of-way width for Marsh 
Road is 120 feet; however, the Lake County right-of-way width is shown as 100 feet from the 
eastern property line of Avalon Estates to the county line.   
 
From the eastern limits of Avalon Estates to the county line, existing Hartwood Marsh Road 
shifts outside the existing right-of-way.  Because the proposed centerline needs to match the 
existing road on the Orange County side, a shift of the road to the south is necessary.  As a result, 
a narrow sliver of right-of-way is required from the Avalon Estates subdivision to the south.  To 
minimize impact to the functioning orange grove along the southern edge of pavement, the 
required right-of-way can be reduced by 10 feet to a total of 50 feet south of the centerline of the 
road.   The right-of-way need is reduced to a width between 23 and 53 feet.    On the north side of 
the road there is a large metal storage building close to the road.  By reducing the right of-way to 
50 feet, from the centerline, the offset to the building is maximized.    Approximately 0 to 28 feet 
of right-of-way would be required on the north side of the road from the mid-section line to the 
county line.  Both Sadler Court and Flynn Court do not have dedicated road right-of-way.  Some 
property acquisition may be necessary to provide transitions to the existing dirt roads. 
 
Hancock Road Sub-Alternative 
 
A sub-alternative to both Alignment 1 and 2 was considered.  This alternative includes extending 
Hancock Road to US 27 and was considered in the traffic analysis to determine if the extension of 
Hancock Road reduced the required lanes on Hartwood Marsh Road between US 27 and Hancock 
Road.  The traffic analysis demonstrated that extending Hancock Road did not reduce the 
required number of travel lanes on Hartwood Marsh Road, west of Hancock Road.  The proposed 
alignment of the South Hancock Extension begins at the southern terminus at Hartwood Marsh 
Road and extends to the south to connect to US 27 at Lake Louis Road.  It is assumed that the 
South Hancock Road extension will be constructed as two lanes of a future four- lane typical 
section. 
 
It should be noted that this alternative was only evaluated from a traffic perspective.  
Environmental, geotechnical, archeological, cultural data would require further investigation, 
should the County deem this alternative feasible. 



iii 

PROFESSIONAL ENGINEER CERTIFICATE 
 

I hereby certify that I am a registered professional engineer in the State of Florida practicing with 
TEI Engineers & Planners, Inc., a Florida corporation, authorized to operate as an engineering 
business, EB#6185, by the State of Florida Department of Professional Regulation, Board of 
Engineers, and that I have prepared or approved the evaluation, findings, opinions, conclusions, 
or technical advice hereby reported for the Hartwood Marsh Road PD&E Study for Lake County. 

 
I acknowledge that the procedures and references used to develop the results contained in this 
report are standard to the professional practice of transportation engineering as applied through 
professional judgment and experience. 
 
 
 
 

SIGNATURE:  ____________________________________ 
 

NAME:  John C. Moore, Jr., P.E. 
 

FIRM:   TEI Engineers & Planners 
 

P.E. No.:  42664 
 

DATE:  6/30/04 
 



i 

Table of Contents 
Section  Page 
 
EXECUTIVE SUMMARY .......................................................................................................i 
 
1.0 SUMMARY......................................................................................................................... 1 
 1.1 Commitments................................................................................................................. 1 
 1.2 Recommendations ......................................................................................................... 1 
  1.2.1 Study Alternatives ................................................................................................ 1 
  1.2.2 Alternatives Evaluation ....................................................................................... 2 
  1.2.3 Recommended Typical Section............................................................................ 2 
  1.2.4 Recommended Roadway Alignment.................................................................... 2 
   
2.0 INTRODUCTION .............................................................................................................. 3 
 2.1 Purpose........................................................................................................................... 3 
 2.2 Project Description......................................................................................................... 3 
 
3.0 NEED FOR IMPROVEMENT ......................................................................................... 4 
 3.1 Need for Improvement .................................................................................................. 4 
 3.2 Deficiencies ................................................................................................................... 4 
  3.2.1 Capacity................................................................................................................ 4 
 3.3 Safety ............................................................................................................................. 4 
 3.4 Consistency with Transportation Plans ......................................................................... 5 
 3.5 Social/Economic Demands ........................................................................................... 5 
 
4.0 EXISTING CONDITIONS ............................................................................................... 6 
 4.1 Existing Roadway Characteristics ................................................................................. 6 
  4.1.1 Functional Classification...................................................................................... 6 
  4.1.2 Typical Section..................................................................................................... 6 
   4.1.2.1 Typical Section 1 ..................................................................................... 6 
   4.1.2.2 Typical Section 2 ..................................................................................... 6 
   4.1.2.3 Typical Section 3 ..................................................................................... 6 
   4.1.2.4 Typical Section 4 ..................................................................................... 7 
   4.1.2.5 Typical Section 5 ..................................................................................... 7 
  4.1.3 Pedestrian and Bicycle Facilities.......................................................................... 7 
   4.1.3.1 Sidewalks ................................................................................................ 7 
   4.1.3.2 Bicycle Lanes ......................................................................................... 7 
  4.1.4 Right-of-way ....................................................................................................... 7 
  4.1.5 Horizontal Alignment........................................................................................... 8 
  4.1.6 Vertical Alignment ............................................................................................... 8 
  4.1.7 Drainage .............................................................................................................. 8 
  4.1.8 Geotechnical Data .............................................................................................. 10 
   4.1.8.1 Embankment Construction ..................................................................... 10 
   4.1.8.2 Drainage Considerations ....................................................................... 10 
  4.1.9 Crash Data ........................................................................................................... 11 

4.1.10 Intersections and Signalization.......................................................................... 12 
4.1.11 Lighting ............................................................................................................ 12 
4.1.12 Utilities .............................................................................................................. 13 
4.1.13 Pavement Conditions ........................................................................................ 15 

4.2 Existing Bridges ........................................................................................................... 15 
4.3 Environmental Characteristics ..................................................................................... 16 



ii 

  4.3.1 Land Use Data ..................................................................................................... 16 
4.3.1.1 Existing Land Use ................................................................................. 16 
4.3.1.2 Future Land Use .................................................................................... 16 

  4.3.2 Cultural Features and Community Services ........................................................ 17 
   4.3.2.1 Cultural Resource Assessment Survey ................................................... 17 
   4.3.2.2 Cultural Features and Community Services ........................................... 17 
   4.3.2.3 Section 4(f) Lands ................................................................................. 18 
  4.3.3 Natural and Biological Features ......................................................................... 18 
   4.3.3.1 Wetlands ................................................................................................. 18 

4.3.3.2 Wildlife Habitat Survey.......................................................................... 19 
4.3.3.3 Outstanding Florida Waters and Aquatic Preserves ............................... 22 
4.3.3.4 Floodplains/Floodways .......................................................................... 22 
4.3.3.5 Farmlands .............................................................................................. 22 

  4.3.4 Contamination .................................................................................................... 22 
 
5.0 DESIGN CRITERIA......................................................................................................... 24 
 
6.0 TRAFFIC ........................................................................................................................... 25 

6.1 Existing Intersections ................................................................................................... 25 
6.2 Multimodal Transportation System Considerations ..................................................... 25 
6.3 Traffic Analysis Assumptions ...................................................................................... 25 

6.3.1 Design Assumptions............................................................................................ 25 
6.3.2 Analysis Scenarios ............................................................................................. 25 
6.3.3 Design Characteristics ......................................................................................... 26 

6.4 Existing Turning Movement Volumes.......................................................................... 27 
6.5 Existing Intersection Levels of Service ........................................................................ 27 
6.6 Existing Roadway Segment Levels of Service ............................................................. 27 
6.7 Future Traffic Projections ............................................................................................ 27 

6.7.1 No Project Traffic Projections............................................................................. 28 
6.7.2 Build Traffic Projections ..................................................................................... 28 

 6.8 Future Intersections Levels of Service ......................................................................... 28 
  6.8.1 No Project Intersection Levels of Service .......................................................... 28 
  6.8.2 Build Intersection Levels of Service .................................................................. 28 
 6.9 Future Roadway Levels of Service ............................................................................... 29 

6.9.1 No Project Roadway Segment Levels of Service................................................ 29 
6.9.2 Build Roadway Segment Levels of Service ....................................................... 29 

 6.10 Recommended Intersection Geometry ....................................................................... 30 
 
7.0 CORRIDOR ANALYSIS ................................................................................................. 31 
 7.1 Overview ...................................................................................................................... 31 
 
8.0 ALTERNATIVE ALIGNMENT ANALYSIS ................................................................ 32 
 8.1 No Project Alternative .................................................................................................. 32 
 8.2 Transportation Systems Management .......................................................................... 32 
 8.3 Screening of Build Alternatives ................................................................................... 33 
  8.3.1 Overview ............................................................................................................ 33 
  8.3.2 Typical Sections ................................................................................................. 33 
  8.3.3 Alignments ......................................................................................................... 33 
   8.3.3.1 Alignment 1 ........................................................................................... 33 
   8.3.3.2 Alignment 2 ........................................................................................... 34 
   8.3.3.3 Hancock Road Sub-Alternative .............................................................. 35 



iii 

  8.3.4 Evaluation Matrix of Alternatives ....................................................................... 36 
 8.4 Recommended Alternatives .......................................................................................... 36 
 
9.0 PRELIMINARY DESIGN ANALYSIS .......................................................................... 37 
 9.1 Design Traffic Volumes ............................................................................................... 37 
  9.1.1 Overview ............................................................................................................ 37 

9.1.2 Traffic Factors .................................................................................................... 37 
9.1.3 Traffic Projections............................................................................................... 38 

9.2 Typical Sections ........................................................................................................... 38 
9.3 Intersection Improvements and Signal Analysis .......................................................... 38 

9.3.1 Lane Geometrics and Signalization..................................................................... 38 
 9.4 Alignment and Right-of-Way Needs ............................................................................ 39 

9.5 Relocation ..................................................................................................................... 40 
9.6 Cost Estimates............................................................................................................... 40 
9.7 Recycling of Salvageable Materials ............................................................................. 41 
9.8 User Benefits ................................................................................................................ 41 
9.9 Pedestrian and Bicycle Facilities .................................................................................. 41 
9.10 Safety .......................................................................................................................... 41 
9.11 Economic and Community Development .................................................................. 42 
9.12 Environmental Impacts ............................................................................................... 42 

9.12.1 Section 4(f) Lands ............................................................................................ 42 
9.12.2 Cultural Resources ........................................................................................... 42 
9.12.3 Wetlands............................................................................................................ 42 
9.12.4 Aquatic Preserves .............................................................................................. 43 
9.12.5 Water Quality ................................................................................................... 43 
9.12.6 Outstanding Florida Waters .............................................................................. 43 
9.12.7 Floodplains/Floodways .................................................................................... 43 
9.12.8 Wildlife and Habitat ......................................................................................... 44 
9.12.9 Farmlands ......................................................................................................... 45 
9.12.10 Noise................................................................................................................ 45 
9.12.11 Air.................................................................................................................... 45 
9.12.12 Contamination ................................................................................................ 45 

 9.13 Utility Impacts ............................................................................................................ 46 
 9.14 Traffic Control Plan ................................................................................................... 46 
 9.15 Results of Public Involvement Program ..................................................................... 47 
  9.15.1 Public Involvement Plan ................................................................................... 47 

9.15.2 Advance Notification ....................................................................................... 47 
9.15.3 Newsletters ....................................................................................................... 47 
9.15.4 Public Information Workshops ......................................................................... 47 
9.15.5 Public Hearing................................................................................................... 48 

9.16 Drainage ..................................................................................................................... 48 
 9.16.1 Drainage Criteria ............................................................................................... 48 
 9.16.2 Drainage Basins and Pond Alternatives ............................................................ 49 
 9.16.3 Estimated Pond Costs ........................................................................................ 53 
9.17 Structures .................................................................................................................... 53 
9.18 Special Features .......................................................................................................... 53 
9.19 Access Management ................................................................................................... 53 
9.20 Aesthetics & Landscaping .......................................................................................... 54 
9.21 Recommended Alternative.......................................................................................... 54 

 



iv 

List of Figures 
Figure No.  Title  After  
 1-1 Project Location Map ..................................................................................page 1 
 1-2 Recommended Typical Section....................................................................page 2 
 2-1 Project Location Map ..................................................................................page 3 
 4-1 Existing Typical Section 1 ..........................................................................page 6 
 4-2 Existing Typical Section 2 ......................................................................... fig. 4-1 
 4-3 Existing Typical Section 3 ......................................................................... fig. 4-2 
 4-4 Existing Typical Section 4 ......................................................................... fig. 4-3 
 4-5  Existing Typical Section 5 ......................................................................... fig. 4-4 
 4-6 Existing Land Use Map...............................................................................page 16 
 4-7 Future Land Use Map.................................................................................. fig. 4-6 
 4-8 Community Facilities Map..........................................................................page 17 
 4-9 Floodplain Areas ........................................................................................page 22 
 4-10 Floodplain Areas ........................................................................................ fig. 4-9 
 4-11 Floodplain Areas ....................................................................................... fig. 4-10 
 6-1 Existing Intersection Geometry...................................................................page 25 
 6-2 Existing Turning Movement Volumes ........................................................page 27 
 6-3 Existing Intersection Levels of Service....................................................... fig. 6-2 
 6-4 No Build AADT ......................................................................................... fig. 6-3 
 6-5 No Build DDHV ......................................................................................... fig. 6-4 
 6-6 2008 No Build Turning Movement Volumes..............................................page 28 
 6-7 2018 No Build Turning Movement Volumes.............................................. fig. 6-6 
 6-8 2028 No Build Turning Movement Volumes.............................................. fig. 6-7 
 6-9 Build 1 AADT............................................................................................. fig. 6-8 
 6-10 Build 1 DDHV ............................................................................................ fig. 6-9 
 6-11 Build 2 AADT............................................................................................ fig. 6-10 
 6-12 Build 2 DDHV .......................................................................................... fig. 6-11 
 6-13 2008 Build 1 Turning Movement Volumes................................................ fig. 6-12 
 6-14 2018 Build 1 Turning Movement Volumes................................................ fig. 6-13 
 6-15 2028 Build 1 Turning Movement Volumes................................................ fig. 6-14 
 6-16 2008 Build 2 Turning Movement Volumes................................................ fig. 6-15 
 6-17 2018 Build 2 Turning Movement Volumes................................................ fig. 6-16 
 6-18 2028 Build 2 Turning Movement Volumes................................................ fig. 6-17 
 6-19 2008 No Build Levels of Service ............................................................... fig. 6-18 
 6-20 2018 No Build Levels of Service ............................................................... fig. 6-19 
 6-21 2028 No Build Levels of Service ............................................................... fig. 6-20 
 6-22 Build 1 Intersection Geometry .................................................................. fig. 6-21 
 6-23 2008 Build 1 Levels of Service ...................................................................page 29 
 6-24 2018 Build 1 Levels of Service .................................................................. fig. 6-23 
 6-25 2028 Build 1 Levels of Service .................................................................. fig. 6-24 
 6-26 Build 2 Intersection Geometry .................................................................. fig. 6-25 
 6-27 2008 Build 2 Levels of Service .................................................................. fig. 6-26 
 6-28 2018 Build 2 Levels of Service .................................................................. fig. 6-27 
 6-29 2028 Build 2 Levels of Service .................................................................. fig. 6-28 
 8-1 4-Lane Urban Typical Section ....................................................................page 33 
 8-2 Alternative Alignments .............................................................................. fig. 8-1 
 8-3 Recommended Typical Section...................................................................page 35 
 9-1 Build 2 AADT.............................................................................................page 38 
 9-2 4-Lane Urban Typical Section .................................................................... fig. 9-1 
 9-3 Recommended Intersection Geometry ....................................................... fig. 9-2 



v 

List of Tables 
Table No.  Title  Page 
 
 4-1 Existing Right-of-Way .................................................................................... 7 
 4-2 Summary of Safety Ratios............................................................................... 11 
 4-3 Collision Summary.......................................................................................... 12 
 4-4 Existing Utilities.............................................................................................. 14 
 4-5 Utility Company Contacts .............................................................................. 15 
 4-6 Listed Protected Plant Species ........................................................................ 19 
 4-7 Listed Protected Wildlife Species ................................................................... 21 
 4-8 Potential Contamination Sites and Risk Ratings ............................................. 22 
 5-1 Design Criteria - Urban Arterial...................................................................... 24 
 6-1 Recommended Design Characteristics ............................................................ 26 
 8-1 Alternatives Evaluation Matrix ...................................................................... 36 
 9-1 Recommended Design Characteristics ............................................................ 37 
 9-2 Preferred Alignment Cost Estimate................................................................. 40 
 9-3 Drainage Basin Data........................................................................................ 50 

9-4 Pond Alternative Estimated Right of Way Cost.............................................. 53



1 

1.0 Summary 
 
1.1 Commitments 
 
This Project Development and Environment (PD&E) Study addresses the proposed roadway 
improvements that are required for the expansion of the Hartwood Marsh Road corridor in Lake 
County, Florida. The project begins at US 27 in Lake County and extends eastward to the project 
terminus at the Orange County Line, a distance of approximately 4.65 miles.  The project location 
is shown in Figure 1-1.  The existing posted speed limit is 40 miles per hour throughout the 
corridor. 
 
In Lake County, Hartwood Marsh Road has been classified as a transitioning facility and is 
situated on the outskirts of the City of Clermont.  Continued population and employment growth 
in Clermont has generated a steady increase in travel demand.  Hartwood Marsh Road serves 
employment based commuter trips, as well as service related and recreational trip purposes.  
Hartwood Marsh Road is an important link in the highway network, particularly from the 
standpoint of providing an alternative to SR 50.  The corridor traverses a variety of land uses and 
serves diverse surface transportation needs. The land uses include industrial, 
commercial/business, residential and agricultural/undeveloped.  
 
Five typical sections comprise this segment of Hartwood Marsh Road. Two sections include a 5-
foot paved sidewalk near the intersection with U.S. 27.  In general, the travelway has a natural 
shoulder for the project length.  Stormwater runoff from the sections is collected in roadside 
ditches that discharge into stormwater treatment facilities or surrounding surface waters. 
 
The driving force for expanding the roadway is to serve the existing development and projected 
growth in the Clermont area of Lake County. Numerous commercial and residential 
developments are being planned in addition to the construction that is currently underway. This 
development is anticipated to generate a significant amount of additional traffic along SR 50, 
some of which will be diverted to Hartwood Marsh Road.  
 
There are no commitments at this time for the Hartwood Marsh Road project corridor. 
 
1.2 Recommendations 
 
This section summarizes the design recommendations for the preferred build alternative.  
Detailed analysis of the engineering and environmental issues associated with the preferred 
alternative is presented in Section 9 of this Preliminary Engineering Report.  
 
The Hartwood Marsh Road corridor evaluated as one segment, as the entire study segment is 
similar in engineering and environmental characteristics.  
 
1.2.1 Study Alternatives 
 
Several alternatives were developed and evaluated for this project, including the No-Build and 
two Build alternatives (see Section 8 of this report). The Build Alternatives considered included 
the Build 1 scenario which consists of the 4-laning of Hartwood Marsh Road and the Build 2 
scenario consists of 4-laning Hartwood Marsh Road and the extension of South Hancock Road to 
the south to intersect with US 27 and Lake Louisa Road. 
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1.2.2 Alternatives Evaluation 
 
As discussed in Section 7 of this report, the only corridor considered for this transportation 
improvement was the existing Hartwood Marsh Road corridor.  The alternative that was selected 
from this initial comparative analysis was further refined and the costs and impacts associated 
with the recommended improvements are included in Chapter 9 of this report. 
 
1.2.3 Recommended Typical Section 
 
The proposed roadway is intended to be an urban corridor.  In general the urban typical section is 
a four-lane section with two twelve-foot travel lanes in each direction.  A four-foot bicycle lane, 
two-foot Type F curb and gutter and five-foot sidewalks are provided along both sides of the 
roadway.  The proposed median is 22 feet in width with Type E curb and gutter.  Storm water 
runoff is collected in curb inlets and pipe to retention ponds.  The proposed right-of-way varies 
between 100 and 120 feet.  An additional typical section is also included, showing a 10-foot 
multi-purpose trail on one side of the roadway.  This typical section is included as an option, 
should the County decide to build a trail in this area.  Figure 1-2 illustrates the urban typical 
sections. 
 
1.2.4  Recommended Roadway Alignment 
 
The preferred roadway alignment generally follows the existing roadway corridor until Regency 
Hills.  The alignment then curves into the Tarmac facility and exits at the northeast corner of the 
property where the road meets the existing Hartwood Marsh Roadway corridor.  The project 
terminates at the Orange County line.   
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2.0   Introduction 
 
2.1  Purpose 
 
The purpose of this Preliminary Engineering Report is to document the findings of the 
engineering evaluation for the proposed improvements to the Hartwood Marsh Road 
transportation corridor in South Lake County, Florida. This report presents the engineering data 
and analysis needed to define the proposed project improvements. It documents the existing 
physical features of the roadway and the existing environmental characteristics of the project 
corridor. This report also defines the need for improvement, including the analysis of existing and 
projected traffic conditions that establish the requirements for the proposed project 
improvements. The results of the analysis of the viable alternatives are documented, including the 
presentation of an alternatives evaluation matrix that provides the framework for comparing the 
relative strengths and weaknesses of the individual alignment alternatives developed for this 
study. From this evaluation matrix, an alternative was then identified for which a preliminary 
design analysis and conceptual plans were prepared, and the social, economic and environmental 
impacts were evaluated. 
 
This report will serve as the document of record to move this project forward and to support the 
subsequent engineering decisions as the project advances through design and construction phases. 
This PD&E study was conducted in accordance with Florida Department of Transportation and 
Federal Highway Administration requirements. 
 
2.2  Project Description 
 
The proposed action involves the expansion of the existing Hartwood Marsh Road transportation 
corridor through south Lake County, Florida. The project begins at US 27 in Lake County and 
extends eastward to the project terminus at the Lake/Orange County Line, a distance of 
approximately 4.65 miles.  The project location map is shown in Figure 2-1. 
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3.0  Need for Improvement 
 
3.1  Need for Improvement 
 
The need for improvement to this facility is based on several factors. The first of these factors is 
to provide for additional capacity to meet the projected increase in traffic volumes in the area. A 
traffic memorandum was developed in conjunction with this project, Draft Design Traffic Report 
Technical Memorandum for Hartwood Marsh Road, From US 27 to Orange County Line, dated 
January 2004.  This memorandum identifies and documents the need for additional lanes along 
Hartwood Marsh Road through the project area. The second factor is the need to improve safety 
on Hartwood Marsh Road. With the anticipated traffic growth in the area, the number of 
accidents can be expected to increase if no improvements are made to the roadway system. In 
addition, improvements to Hartwood Marsh Road will provide for pedestrian and bicycle 
facilities, which will further enhance the safety of pedestrians and bicyclists on the roadway. 
Third, improvements to Hartwood Marsh Road will help meet the social/economic demand of the 
area. Finally, the proposed improvements are consistent with the Lake County Comprehensive 
Plan. This section of the report presents the findings relative to each of these areas and a review 
of the recommendations presented by the local comprehensive planning efforts. 
 
3.2  Deficiencies 
 
3.2.1  Capacity 
 
A No-Build Alternative analysis was conducted for the Hartwood Marsh Road corridor to 
document the need for additional capacity/geometric improvements. The No-Build Alternative is 
defined to be the existing Hartwood Marsh Road facility as it exists today with all other planned 
and programmed improvements assumed to be in place. 
 
No-Build projected Year 2028 Annual Average Daily Traffic (AADT) volumes on Hartwood 
Marsh Road from west of US 27 to the Orange County Line range from 12,200 vehicles per day 
(vpd) west of US 27 to 28,000 vpd east of US 27 and 17,700 vpd west of the County Line.   
These projected volumes do not include the extension of South Hancock from Hartwood Marsh 
Road to US 27. 
 
In the No Build Design Year 2028, all of the  roadway segments along Hartwood Marsh Road 
between US 27 and the Orange County Line are projected to operate below the minimum 
acceptable Level of Service (LOS) D, with the exception of the segment west of US 27. In 
addition to these roadway deficiencies, the signalized intersection of US 27 at Hartwood Marsh 
Road can be expected operate below the minimum acceptable LOS D. 
 
3.3  Safety 
 
Crash data was available for the study corridor, for the period between July 1999 through June 
2002.  During this three-year period, 54 collisions were recorded along the project corridor. These 
crashes resulted in no fatalities, 45 injuries, and an approximate economic loss of $330,000. 
 
A good measure of identifying high crash locations is the safety ratio (also called A/C ratio), 
which is a comparison of the actual and critical crash rates. Segments with a safety ratio equal to 
or greater than 1.0 are considered high crash locations. Based on the crash records over the three 
year period analyzed, the safety ratio is greater than one in each of the three year period analyzed 
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for the study area.  With the anticipated traffic growth in the area, the number of crashes can be 
expected to increase if no improvements are made to the roadway system.  However, it should be 
noted that the majority (average of 78% over three year period) of the reported collisions 
occurred in the vicinity of the intersection of US 27 at Hartwood Marsh Road. 
 
A review of Table 4-3 shows that a majority of the collisions at the critical intersections are angle 
type, which in this case, are the results of traffic congestion and the lack of exclusive turn lanes in 
some locations. The proposed expansion of the Hartwood Marsh Road facility will better 
accommodate the projected number of trips and would likely have a positive impact on reducing 
the number of crashes in the corridor. As significant changes in the roadway and roadway cross 
sections are likely, it is difficult to draw a direct comparison between existing conditions and 
those that will occur if the corridor is improved. 
 
3.4  Consistency with Transportation Plans 
 
The proposed improvements to Hartwood Marsh Road, from US 27 to the Lake County Line 
from two lanes to four lanes are consistent with the following transportation plan: 
 

• Southwest Orange and Southeast Lake Counties Transportation Alternatives Study 
(SOCTAS) identifies the need to widen Hartwood Marsh Road from US 27 to the County 
Line 

 
3.5  Social/Economic Demands 
 
The Future Land Use Maps for Lake County shows that land use along the Hartwood Marsh Road 
corridor will remain predominately rural with urban expansion. As the area continues to grow, an 
acceptable level of service must be provided on Hartwood Marsh Road for police, fire and other 
emergency services. Access, via roadways with acceptable levels of service, to businesses, 
schools, churches and other community centers must be maintained in the future. The quality of 
service provided by Hartwood Marsh Road has a social and economic impact on the people who 
live and work in South Lake County and West Orange County. 
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4.0   Existing Conditions 
 
4.1  Existing Roadway Characteristics 
 
Hartwood Marsh Road begins east of US 27 in Lake County, Florida and extends eastward to the 
Orange County Line.  The study area for this project extends the whole length of the roadway. 
 
4.1.1  Functional Classification 
 
FDOT assigns classifications to roadways according to the nature and character of their uses. 
However, Hartwood Marsh Road is not a state facility and is therefore not classified.  Lake 
County has assigned Hartwood Marsh Road as a major collector. 
 
4.1.2  Typical Section 
 
Five typical Sections comprise this segment of Hartwood Marsh Road. Two sections include a 5-
foot paved sidewalk near the intersection with U.S. 27.  In general, the travelway has a natural 
shoulder for the project length.  Stormwater runoff from the sections is collected in roadside 
ditches that discharge into stormwater treatment facilities or surrounding surface waters.  
 
The existing typical sections are illustrated in Figures 4-1 through 4-5. The figures and the 
accompanying descriptions are generalized; there are slight deviations throughout.  Typical 
Section 1 exists at the intersection of US 27 with Hartwood Marsh Road and again at the west 
driveway for Publix on Hartwood Marsh Road. Typical Section 2 exists in Lake County from the 
west Publix driveway to Danbury Mill Boulevard.  Typical Section 3 exists from Danbury Mill 
Boulevard towards South Hancock road for 1065 feet.  Typical Section 4 exists from typical 
Section 3 to South Hancock Road.  Typical Section 5 exists from South Hancock Road to the 
Lake/Orange County line.  
 
4.1.2.1  Typical Section 1 
 
At the intersection of U.S. 27 and Hartwood Marsh Road there is a rural divided facility with two 
through lanes 12 feet wide separated by a 6-foot concrete median.  Additionally, there are two 
dedicated 12-foot left and right turn lanes from Hartwood Marsh to U.S. 27.  At the west 
driveway to Publix the cross section includes two turn lanes of 12-foot width turning north and 
south of Hartwood Marsh Road in addition to the two 12-foot through lanes.  Figure 4-1 
illustrates Typical Section 1. 
 
4.1.2.2  Typical Section 2 
 
Hartwood Marsh Road is a rural undivided facility with two 12-foot through lanes and an 
alternating 12-foot turn lane that permits a turning movement north and south of Hartwood Marsh 
Road.  Figure 4-2 illustrates Typical Section 2. 
 
4.1.2.3  Typical Section 3 
 
Harwood Marsh road continues as a rural undivided facility with two 11.5-foot through lanes.  
Figure 4-3 illustrates Typical Section 3. 
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4.1.2.4 Typical Section 4 
 
Harwood Marsh road continues as a rural undivided facility with two 11.5-foot through lanes.  
Figure 4-4 illustrates Typical Section 4. 
 
4.1.2.5 Typical Section 5 
 
Harwood Marsh road continues as a rural undivided facility with two 11.5-foot through lanes.  
Figure 4-5 illustrates Typical Section 5. 
 
4.1.3  Pedestrian and Bicycle Facilities 
 
Pedestrian and bicycle facilities currently exist in the first two sections of the project on the north 
side of the right-of-way and appears to be an artifact of the development in this area. 
 
4.1.3.1 Sidewalks 
 
A 5-foot sidewalk exists on the north side of Hartwood Marsh Road from the intersection with 
U.S. 27 to Danbury Mill Boulevard. 
 
4.1.3.2  Bicycle Lanes 
 
Bicycle facilities are non-existent on Hartwood Marsh Road from the intersection with U.S. 27 to 
the Lake/Orange County line.  
 
4.1.4  Right-of-way 
 
Southeastern Surveying developed existing right-of-way maps.  Table 4-1 summarizes the 
existing right-of-way information for the segments of Hartwood Marsh Road.   
 

Table 4-1 
Existing Right-of-Way 

 
Segment Description Right-of-Way Width 

East of US 27 to Danbury Mill Boulevard 100’(1) 

 From Danbury Mill Boulevard to 1065’ east  55’(2) 
From 1065’ east of Danbury Mill Blvd. to South Hancock Road 65’(3) 

East of South Hancock Road to the Lake/Orange County line Variable from 50’ to 138’(4) 
1  Right of way is 80 feet for the last 200’ before Danbury Mill Blvd. 
2  Right of way is 80 feet for the first 300’ 
3  Right of way reduces to 55 feet for an 80’ longitudinal section, part of the public land is dedicated public access 

and not right of way 
4 see description in paragraph below 
 
The variable right of way begins with a width of 138’ but changes in a few hundred feet with two 
sections that does not meet at the center near the area that extends from South of Hartwood Pines 
Plat to North of the Regency Hills plat, phase 1.  In this area, the right of way reduces down to 
50’ and then the centerline of the right of way makes a jog north with the start of Center Lake 
Properties (approximately 16’).  The right of way width increases to approximately 83’ and holds 
at least 80’ until the first horizontal curve where it reduces again to 65’ (approximately 1100’ 
longitudinal distance).  Where the Center Lake Properties exist on both sides the right of way, it 
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is again 80’ wide through the next two horizontal curves until the end of their property.  The right 
of way alignment again takes a jog of approximately 15’ north and the width reduces to 73’ until 
the end of Avalon Estates.  The right of way again reduces down to 50’ east to the county line. 
 
4.1.5  Horizontal Alignment 
 
The existing horizontal alignment of Hartwood Marsh Road runs generally in an east-west 
orientation.  There are three existing horizontal curves along the alignment of Hartwood Marsh 
and are found near the middle of the project where the travelway runs north/south.  The radius of 
the first curve is approximately 200 feet.  The second and third horizontal curves occur at the 
northern edge of the project and their radii are approximately 382’ and 636’ respectively.  
Generally a design speed is set at 5-10 mph over the expected posted speed and the minimum for 
a rural section at 45 mph is 559 feet.  For an urban section, the minimum radii at 45 mph with 
curb and gutter is 695 feet.  Only one of the radii meets current Florida Department of 
Transportation (FDOT) design standards for a rural or urban roadway.  The reverse curve shifts 
the east-west alignment by approximately 5400 feet north. 
 
4.1.6  Vertical Alignment 
 
The vertical alignment of Hartwood Marsh Road varies along the corridor with predominately 
rolling terrain.  There are numerous sag and crest vertical curves with the largest grade of 
approximately 3½% and lowest grade of 0.5%.  Both of the extremes are well within the 
guidelines set by the Florida Department of Transportation Design and Criteria Process Manual.   
Without a complete survey of the vertical alignment, it was impossible to further determine if the 
existing vertical curves met with design regulations for sight distances or comfort of ride.  It was 
observed during field visits that several of the crest vertical curves lacked sufficient sight distance 
and believe the K values are lower than the current deign guidelines dictate.  
 
4.1.7  Drainage 
 
The project corridor lies within the City of Clermont from US 27 to Hancock Road and in 
unincorporated Lake County from Hancock Road to the Orange County line.  The project is 
within the jurisdiction of the St. Johns River Water Management District (SJRWMD) and lies 
with the Ocklawaha River Hydrologic Basin.  A portion of the project from approximately the 
center of the Tarmac sand-mining site to the Orange County line falls within the Lake Apopka 
Hydrologic Basin.    
 
There is no appreciable storm water conveyance system on Hartwood Marsh Road.  The storm 
water runoff sheet flows off the edge of pavement and where the road elevation is higher than the 
ground between the edge of pavement and the right-of-way line, the runoff will flow into the 
grass area and infiltrates into the soil.  In many sections of the road, the ground adjacent to the 
road is higher than the pavement and as a result the storm water flows along the edge of pavement 
as evidenced by the unraveling pavement and potholes.  
 
The properties adjacent to the corridor contain many depressions such that there is not a 
significant amount of offsite runoff flowing toward the road.  The land that is sloping toward the 
road is primarily undeveloped and consists of well-drained soils, which results in a small amount 
of runoff toward the road. 
 
From US 27 to the first shopping center entrance, the storm water flows in shallow swales to the 
east side ditch on US 27.  There is an 18-inch side drain under Hartwood Marsh Road.  The storm 
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water flows south on US 27.  The shopping plaza north and south of Hartwood Marsh, east of US 
27 contain their own storm water management systems.    
 
From the shopping center entrance to Hancock Road, storm water flows primarily along the edge 
of pavement to the low point of the road approximately 850 feet east of Danbury Mill Boulevard 
adjacent to the Kings Ridge subdivision retention pond.  There are side drain pipes under 
Danbury Mill Boulevard and Hancock Road.   From the low point of the road, the runoff sheet 
flows to the south to an unnamed lake located 700 feet south of the road.     
 
From Hancock Road to approximately 1000 feet west of Flat Lake Road storm water runoff flows 
along the edge of pavement to a low point in the road mid-way between the limits of the basin.  
The runoff does not flow offsite.  From 1000 feet west of Flat Lake Road to 550 feet north of Flat 
Lake Road, in the first curve, the storm water runoff sheet flows offsite to a depression south of 
the road.   
 
From 500 feet north of Flat Lake Road to the end of the second curve, the runoff from the road 
flows either east or west to depressions located outside the corridor.  At the beginning of the 
second curve there is a pipe culvert perpendicular to the eastern right-of-way line draining the 
roadway runoff to a depression. From the end of the second curve to an unnamed road to the 
south, just east of the Progress Energy easements, the road runoff flows offsite to the north to a 
depression under the power easement.   
 
From the unnamed road to Eddy Drive storm water runoff flows in two directions.  The north half 
of the pavement drains to a wetland on the north side of the road, east of the Progress Energy 
easement. The wetland flows into Johns Lake.  Johns Lake flows into Lake Apopka.   It appears 
in an effort to improve runoff from the roadway, the County installed a corrugated metal pipe 
located several feet from the north edge of pavement to the bottom of the side slope.  The pipe is 
not buried and is in poor condition.  The south side of the road drains to a depression partially in 
the Progress Energy easement south of the road.  The County also installed a pipe on the south 
side of the road between the edge of pavement and the bottom of the side slope.  There is no cross 
drain under Hartwood Marsh connecting the depression to the south to the wetland on the north 
side of the road. 
 
From Eddy Road to an unnamed road 1330 feet east of Lovers Lane, storm water flows 
northward down Eddy Lane to a low-lying area 660 feet north of Hartwood Marsh, at the 
northern limits of an orange grove.  The low-lying area does not connect to Johns Lake by any 
surface flow conveyance.   
 
From the unnamed road to Flynn Court, Hartwood Marsh rod runoff flows in two directions.  The 
south side of the road drains to a depression in an Orange Grove located south of Hartwood 
Marsh Road at Sadler court.  The north half of the roadway flows to a low-lying area at the 
northeast corner of Hartwood Marsh Road and Sadler Court the intersection.  Some of the runoff 
may flow northward on Sadler Court to a depression a the end of the street, 1320 feet north of 
Hartwood Marsh Road.   
 
From Flynn Court to the Orange County line storm water flow northeastward toward depression 
east of the County line.   
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4.1.8  Geotechnical Data 
 
Based on review of the 1974 Soil Survey for Lake County, Florida, as prepared by the United 
States Department of Agriculture Soil Conservation Service, the existing and proposed 
alignments of Hartwood Marsh Road are located in areas identified as “Astatula” soil series.  The 
“Astatula” series consist of excessively drained sandy soils found on rolling uplands of the central 
ridge. 
 
The variation of the “Astatula” series mapped within the project limits consist of the “Astatula 
sand, dark surface, 0 to 5 percent slopes”, “Astatula sand, dark surface, 5 to 12 percent slopes”, 
and the “Astatula sand, dark surface, 12 to 40 percent slopes” soil series. 
 
The field exploration program within the Tarmac facility consisted of performing six Standard 
Penetration Tests (SPT) borings designated as Borings TH-1 through TH-6.  The borings were 
advanced to depths ranging from 50 to 90 feet below the existing ground surface using the 
methodology outlined in ASTM D-1586.  The soil samples were visually examined and 
laboratory tests were conducted on samples to aid in classification of the encountered soils. 
 
The borings encountered very loose to medium dense fine sand with varying amounts of silt 
and/or clay (United Soil Classification SP, SP-SM, SP-SC and SC) to an approximate depth of 50 
feet.  Below this depth, the encountered soils consist of medium dense to very dense fine sand 
with silt (SP-SM), silty fine sand (SM), and silty clayey fine sand (SM/SC).  This soil profile is 
outlined in general terms.  Refer to the document Subsurface Soil Exploration and Preliminary 
Geotechnical Engineering Evaluation Proposed Realignment of Hartwood Marsh Road through 
Tarmac Mine Facility. 
 
In conjunction with the SPT borings, piezometers were installed adjacent to each of the boring 
locations to allow for measurement of the relatively deep groundwater levels.  The groundwater 
level was measured in the piezometers after stablization of the downhole water level.  
Groundwater was encountered at depths that ranged from 20 to 49.4 feet below the existing 
ground surface on the days the levels were measured. 
 
Based on review of the “Potentiometric Surface of the Upper Floridan Aquifer in the St. Johns 
River Water Management District and Vicinity” map published by the United States Geological 
Survey dated September, 2002, the potentiometric elevation of the Upper Florida Aquifer is 
approximately +80 feet NGVD in the vicinity of the project limits indicating that this site is not in 
an area of potential artesian flow. 
 
4.1.8.1  Embankment Construction 
 
The majority of soil types along the corridor based on the Soil Survey for Lake County are 
primarily sandy soils (A-3, A-2-4) which would be classified as Select (S) by the Florida 
Department of Transportation (FDOT) and are suitable for the support of roadway embankments 
in accordance with Index 505 of the FDOT Design Standards.  The soils in the borings in the 
Tarmac facility were found to be suitable for a roadway embankment. 
 
4.1.8.2  Drainage Considerations 
 
Pond borings will be performed at the proposed pond locations after review of the Draft 
submittal.  The borings that were performed in the Tarmac facility encountered groundwater 
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levels 20.5 to 49.4 feet below the existing ground surface, which indicates that the area is suitable 
for dry retention ponds. 
 
The Subsurface Soil Exploration and Preliminary Geotechnical Engineering Evaluation for 
Hartwood Marsh Road can be found in Appendix C. 
 
4.1.9  Crash Data 
 
Crash records for the study area were obtained from FDOT and Lake County for collisions 
occurring between July 1999 and June 2002. These were reviewed in an effort to identify 
roadway segments with potential safety deficiencies. A segment with a safety ratio greater than 
1.0 is considered to be critical. As shown in Table 4-2, Summary of Safety Ratios, the study area 
has a ratio greater than 1.0 and is therefore, critical. However, it should be noted that the majority 
of collisions (78%) occurred in the vicinity of the US 27 at Hartwood Marsh Road intersection.  
Table 4-3 summarizes the types of collisions. 
 

Table 4-2 
Summary of Safety Ratios 

 
Date Actual Crash Rate Critical Crash Rate Safety Ratio 

July 1999 - June 2000 4.26 1.94 2.19 
July 2000 - June 2001 2.10 1.85 1.14 
July 2001 - June 2002 4.30 1.73 2.48 
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Table 4-3 
Collisions Summary 

 

July 1999 – June 2000 July 2000 – June 2001 July 2001 – June 2002 

Accident 
Type 

Number of 
Occurrences 

Accident 
Type 

Number of 
Occurrences 

Accident 
Type 

Number of 
Occurrences 

Hartwood Marsh Road @ US 27 
Rear End 3 Rear End 0 Rear End 6 

Overturned 3 Overturned 1 Overturned 0 
Angle 1 Angle 3 Angle 11 

Left-Turn 1 Left-Turn 2 Left-Turn 3 
Other 3 Other 1 Other 4 
Hartwood Marsh Road @ Danbury Mill Boulevard 

Rear End 0 Rear End 0 Rear End 0 
Overturned 0 Overturned 0 Overturned 0 

Angle 0 Angle 0 Angle 1 
Left-Turn 0 Left-Turn 0 Left-Turn 0 

Other 0 Other 0 Other 0 
Hartwood Marsh Road @ South Hancock Road 

Rear End 0 Rear End 0 Rear End 0 
Overturned 2 Overturned 1 Overturned 4 

Angle 0 Angle 0 Angle 0 
Left-Turn 0 Left-Turn 0 Left-Turn 0 

Other 0 Other 2 Other 1 
Hartwood Marsh Road @ Foxhole Road 

Rear End 0 Rear End 0 Rear End 0 
Overturned 0 Overturned 0 Overturned 1 

Angle 0 Angle 0 Angle 0 
Left-Turn 0 Left-Turn 0 Left-Turn 0 

Other 0 Other 0 Other 0 

 
4.1.10  Intersections and Signalization 
 
The only signalized intersection along Hartwood Marsh Road is US 27 at Hartwood Marsh Road. 
 
4.1.11  Lighting 
 
Lighting is not provided along the Hartwood Marsh Road corridor, with the exception of the 
intersection of Hartwood Marsh Road at US 27. 
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4.1.12  Utilities 
 
In addition to serving vehicular traffic, pedestrians, and other users, most road right-of-ways also 
accommodate a variety of underground and aboveground utilities, which are owned by private 
and public entities. Since the horizontal and vertical location of these utilities must be coordinated 
with the road improvements design and construction, it is important to take the existing and 
proposed utilities into consideration in the early stages of project development. Existing utilities 
identified within the project vicinity are generally described in Table 4-4. In addition, the utility 
company contacts are presented in Table 4-5. 
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Table 4-4 
Existing Utilities 

 

Utility Company Type of Service General Location 

Broadwing Fiber Optic Cable 
Telecommunications 

Buried line along U.S. 27.  No facilities along 
Hartwood Marsh Rd. 
 

8-inch PVC Water 
Main 

Crossing Hartwood Marsh Rd. at Hancock and 
running east to the Regency subdivision.   
 

8-inch PVC Water 
Main 

Crossing Hartwood Marsh Rd. near the Publix 
shopping center at U.S. 27. 
 

8-inch PVC 
Wastewater Force Main

Running from the Kings Ridge lift station on the north 
side of Hartwood Marsh Rd. to Hancock Road.  
 

City of Clermont 
 

8-inch PVC 
Wastewater Force Main

Running from the Regency Hills lift station on the 
south side of Hartwood Marsh Rd. to Hancock Rd. 
and crossing at Hancock. 
 

City of Orlando 
Water Conserv II 

16-inch Ductile Iron 
Reclaimed Water Main

Crosses Hartwood Marsh Rd. at the County line and 
continues west along the north r-o-w for 
approximately 1 mile to the end of Eddy Groves. 
 

Progress Energy Aerial Electric Cable Pole mounted distribution along most of Hartwood 
Marsh Road. 
 

Lake Apopka 
Natural Gas 
District 

6-inch Steel Gas Main 
(180 psi)  

Crossing Hartwood Marsh Rd. in line with the east r-
o-w of Hancock Rd. and then running east along the 
south r-o-w approx. 2700' to the Regency Hills 
Subdivision. 
 

Lake Utility 
Services Inc. 

Water Main No Involvement at this time.  There are tentative plans 
to extend water lines from west of S.R. 27 to 
Hartwood Marsh in the future. 
 

Bright House Fiber Optic Cable 
Telecommunications  

Buried line along the north r-o-w running from the 
entrance to Kings Ridge subdivision west to S.R. 27. 
 

Sprint United 
Telephone 

Buried Copper Cable Running along both the north and south r-o-w of 
Hartwood Marsh Rd. 
 

Sumter Electric 
Coop. 

3-Phase Aerial Electric 
Distribution  

From SR 27 west approx. one mile to Florida Power's 
service territory. 
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Table 4-5 
Utility Company Contacts for Existing Utilities 

 

Utility Company Contact Name Contact Number 

Broadwing Communications 
1122 Capital of Texas Hwy South 
Austin, TX 78746 

Susan Perkins 512-742-1527 

City of Clermont 
P.O. Box 120219 
Clermont FL 34712 

Tamra Richardson 352-394-4083 ext 317 

City of Orlando Water Conserv II 
P.O. Box 783125 
Winter Garden FL 34778-3125 

Al Bowlin 407-656-2332 ext 225 

Progress Energy 
4306 East CR 462 
Wildwood FL 34785 

Rudy Seiler 352-748-8770 

Lake Apopka Natural Gas District 
P.O. Box 783007 
Winter Garden FL 34778-3007 

Rick Gullett 407-656-2734 ext 108 

Lake Utility Services Inc. 
200 Weathersfield Ave. 
Altamonte Springs, FL 32714 

David Orr 407-869-1919 ext 243 

Bright House 
1670 E. Hwy 50, Suite D 
Clermont FL 34711 

John Wolski 352-245-2408 ext 7879 

Sprint United Telephone 
P.O. Box 162922 
Altamonte Springs, FL 32716-2922

Jim Austin 407-889-6790 

Sumter Electric Cooperative 
330 South US 301 
Sumterville, FL 33585 

Gary Burchfield 352-793-3801 ext 1333 

 
4.1.13  Pavement Conditions 
 
The existing flexible pavement was reviewed visually and appears to be at two different stages of 
service life.  The pavement adjacent to the King’s Ridge subdivision, from U.S. 27 to Danbury 
Mill, has been widened to accommodate commercial activities and indicates little need for 
maintenance.  The pavement has minor to significant stress in the rest of the project, indicated by 
various types of multiple cracking and deterioration of the surface.  Examples found were 
alligator cracking, longitudinal cracking, reflection cracking, and edge failure. 
 
4.2  Existing Bridges 
 
There are no bridges along the Hartwood Marsh Road corridor. 
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4.3  Environmental Characteristics 
 
4.3.1  Land Use Data 
 
4.3.1.1  Existing Land Use 
 
Existing land use information along the Hartwood Marsh Road project corridor was based on 
field inspections during project site visits. The study area includes industrial, 
commercial/business, residential and agriculture/undeveloped land uses. The following is a brief 
description of the existing land uses and the general location of these uses. Figure 4-6 illustrates 
the existing land use along Hartwood Marsh Road.  
 
Residential 
A number of single-family residences directly front Hartwood Marsh Road on the eastern leg of 
the corridor. A number of subdivision developments with primary access to Hartwood Marsh 
Road are found on the western leg of the corridor. These include King’s Ridge, Hartwood Pines, 
and Regency Hills. 
 
Commercial 
Commercial properties are scattered around the intersection of US 27 and Hartwood Marsh Road. 
The principal shopping center includes Clermont Regional Center. Other commercial sites 
abound throughout the corridor, including fast food restaurants, and multiple business strip 
plazas. 
 
Vacant & Undeveloped 
Vacant areas are scattered along the project corridor. The majority of the currently vacant and 
undeveloped land is in Lake County. Much of this undeveloped land is planned for future 
residential or commercial development. 
 
Agricultural 
An existing orange grove is located on the south side Hartwood Marsh Road, west of the 
Orange/Lake County Line. 
 
Institutional 
No institutional land uses exist along the Hartwood Marsh Road corridor. 
 
Industrial 
TARMAC mining facility is located on the north side of Hartwood Marsh Road, east of South 
Hancock Road. 
 
4.3.1.2  Future Land Use 
 
Future land use data was obtained from Lake County GIS department.  This information was 
compiled into Figure 4-7 that illustrates future land use designations along the study corridor.  
The Hartwood Marsh Road study corridor is expected to see continued residential and 
commercial development, however the future land use map shows the area east of South Hancock 
Road as being rural. 
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4.3.2  Cultural Features and Community Services 
 
4.3.2.1  Cultural Resource Assessment Survey 
 
The cultural resource assessment methodology can be divided into three major tasks: 
 

1. Background research 
2. Field survey 
3. Analysis and documentation 
 

Background research is designed to develop a cultural history for the project area and to 
determine whether there are any previously known archeological or historic sites in proximity to 
the project tract.  Initial background research included contacting the Florida Master Site File 
(FMSF) to determine whether there were any previously known sites.  Aerial photography, 
topographic maps, and historical data were reviewed to delineate environmental character to the 
tract and to identify potential historic sites. 
 
A reconnaissance survey was complete to verify the environmental data and identify any obvious 
cultural resources.  Based on location patterns for known sites in the area, prehistoric Native 
American sites tend to be located on relatively level well-drained soils within 200 meters of 
potential water sources.  While the project tract soils are generally well-drained, much of the land 
is over 200 meters from potential water sources and are frequently characterized by steep slopes.  
Therefore, the tract was considered to have a medium to low potential for containing prehistoric 
sites. 
 
Based on the survey, subsurface testing was stratified based on distance from potential water 
source and slope.  Highly disturbed areas were excluded from testing.  Areas of reasonably well-
drained oils with 0 to 5% slope within 200 meters of a potential water source were classified as 
high.  Areas of poorer soils within 200 meters of water and areas between 200 and 300 meters 
from a water source were classified as medium.  All other areas were classified as low. 
 
Areas classified as high potential were tested at 25-meter intervals, medium potential at 50-meter 
intervals and low potential at 100-meter intervals.  Shovel test units were 50cm square and 1 
meter deep.  Units were excavated by nature soil strata and all soil was screened. 
 
The closest previously identified archeological or historical site is 8LA2216, located on the east 
side of US 27 south of Hartwood Marsh Road.  Background research and reconnaissance survey 
indicated there are no potential historic sites or structures along the corridor. 
 
4.3.2.2  Cultural Features and Community Services 
 
Cultural features preserve and enhance the cultural nature of a community and include parks and 
other recreation areas, schools, churches and other religious institutions, historic sites, 
archaeologically significant sites, and other neighborhood gathering places. Community services 
include facilities that provide necessary services such as fire stations, police stations, public and 
private schools, hospitals, cemeteries, public buildings, and civic facilities. Figure 4-8 identifies 
these cultural and community features adjacent to Hartwood Marsh Road through the project. 
 
The Cultural Resource Assessment for Hartwood Marsh Road can be found in Appendix D. 
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Schools 
Windy Hill Middle School – This school is located on Hancock Road, north of Hartwood Marsh 
Road. 
 
Recreational Facilities/Areas 
There are no recreational facilities/areas located on Hartwood Marsh Road through the project 
corridor. 
 
Churches 
There are no churches located on Hartwood Marsh Road through the project corridor. 
 
Social Service Agencies 
No Social Service Agencies have been located on Hartwood Marsh Road through the project 
corridor. 
 
Medical Facilities 
There are no medical facilities located on the Hartwood Marsh Road project corridor. 
 
Community Centers 
There are no community centers located on Hartwood Marsh Road through the project corridor. 
 
Police and Fire Protection 
There are no police facilities located directly on Hartwood Marsh Road through the project 
corridor. The City of Clermont Fire Station No. 2 is located on the Hartwood Marsh Road project 
corridor, west of Danbury Mill Boulevard. 
 
4.3.2.3  Section 4(f) Lands 
 
No Section 4(f) Lands exist along the project corridor. 
 
4.3.3  Natural and Biological Features 
 
4.3.3.1  Wetlands 
 
In an effort to comply with the Presidential Executive Order 11990 entitled “Protection of 
Wetlands,” dated May 23, 1977 and the United States Department of Transportation Order 
5660.1A entitled “Preservation of the Nation’s Wetlands,” dated August 24, 1978, the potential 
wetland impacts resulting from the proposed improvements were evaluated. 
 
Wetland areas were evaluated based on the Corps of Engineers Wetlands Delineation Manual 
(1987) and the Unified Wetland Delineation Methodology for the State of Florida, dated July 1, 
1994 (F.A.C. 62-340).  Field investigations and aerial photography were used to map all wetlands 
in the project area.  The wetlands were classified using systems adopted by FDOT as detailed in 
the Florida Land Use, Cover, and Forms Classification System (FLUCFCS) (FDOT, 1999) and 
by the United States Fish and Wildlife Service as detailed in the Classification of Wetlands and 
Deepwater Habitats of the United States (Cowardin, et al, 1979). 
 
During field investigations, no wetlands or jurisdictional surface waters were identified within the 
project corridor.  Additional wetlands and surface waters were found adjacent to the existing right 
of way, but do not appear to be within the proposed right of way.  These include a large 
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evacuated borrow pond (FLUCFCS 533) on the Tarmac Minerals property and a herbaceous 
marsh (FLUCFCS 641) on the north side of the roadway south of Johns Lake. 
 
The Wetland Evaluation Report for Hartwood Marsh Road can be found in Appendix E. 
 
4.3.3.2  Wildlife Habitat Survey 
 
In concurrence with the methodology described in the FDOT PD&E Manual, chapter 27, a 
wildlife and habitat evaluation was conducted on the study area.  Database searches and field 
surveys of the study area were performed.  Database records were obtained from the Florida Fish 
and Wildlife Conservation Commission (FFWCC), the Florida National Areas Inventory (FNAI), 
and the United States Fish and Wildlife Services (USFWS). 
 
Protected Plant Species 
Of all the State and Federal plant species listed in Lake County with potential occurrence, there is 
unlikely or low likelihood of occurrence of these species within the study area.  Additionally, 
during field inventory, none of the listed plants were observed in the study area.  Table 4-6 shows 
the different species found in Lake County, the habitat and the likelihood of occurrence. 
 

Table 4-6 
State and Federal Listed Plant Species Documented in Lake County with Potential for 

Occurrence within the Hartwood Marsh Road Study Area 
 

Common Name Likelihood of Occurrence Observed 
Curtis’ milkweed Low – Limited suitable habitat - 
Florida bonamia Low – Limited suitable habitat - 

Ashe’s calamintha Low – Limited suitable habitat - 
Chapman’s sedge Unlikely – No suitable habitat - 
Slender celosia Unlikely – No suitable habitat - 

Sand butterfly pea Unlikely – No suitable habitat - 
Pygmy fringe-tree Unlikely – No suitable habitat - 
Spreading pogonia Unlikely – No suitable habitat - 

Butterfly pea Low – Limited suitable habitat - 
Florida jointtail Unlikely – No suitable habitat - 

Okeechobee gourd Unlikely – No suitable habitat - 
Water sundew Unlikely – No suitable habitat - 

Florida butterfly orchid Unlikely – No suitable habitat - 
Green-fly orchid Unlikely – No suitable habitat - 
Scrub buckwheat Low – Limited suitable habitat - 

Non-crested eulophia Low – Limited suitable habitat - 
Garberia Unlikely – No suitable habitat - 

Hartwrightia Unlikely – No suitable habitat - 
Crested coralroot Unlikely – No suitable habitat - 

Star anise Unlikely – No suitable habitat - 
Cooley’s water-willow Unlikely – No suitable habitat - 

Scrub pinweed Low – Limited suitable habitat - 
Catesby’s lily Unlikely – No suitable habitat - 

Double-leaf orchid Unlikely – No suitable habitat - 
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Common Name Likelihood of Occurrence Observed 
Cardinal flower Unlikely – No suitable habitat - 

Nodding club-moss Unlikely – No suitable habitat - 
Florida spiny pod Unlikely – No suitable habitat - 
Sandhill spiny pod Low – Limited suitable habitat - 

Pine-sap Low – Limited suitable habitat - 
Slender naiad Unlikely – No suitable habitat - 

Fall-flowering ixia Unlikely – No suitable habitat - 
Britton’s beargrass Low – Limited suitable habitat - 

Cinnamon fern Unlikely – No suitable habitat - 
Royal fern Unlikely – No suitable habitat - 

Papery whitlow-wort Low – Limited suitable habitat - 
Clue flowered butterwort Low – Limited suitable habitat - 

Yellow flowered butterwort Low – Limited suitable habitat - 
White-fringed orchid Unlikely – No suitable habitat - 

Yellow-fringed orchid Unlikely – No suitable habitat - 
Gypsy-spikes Unlikely – No suitable habitat - 
Snowy orchid Unlikely – No suitable habitat - 
Rose pogonia Unlikely – No suitable habitat - 

Lewton’s polygala Low – Limited suitable habitat - 
Plume polypody Low – Limited suitable habitat - 

Swamp plume polypody Unlikely – No suitable habitat - 
Scrub plum Unlikely – No suitable habitat - 
Needle palm Unlikely – No suitable habitat - 

Florida willow Unlikely – No suitable habitat - 
Hooded pitcher-plant Unlikely – No suitable habitat - 

Lace-lip ladies’ tresses Unlikely – No suitable habitat - 
Little pearl-twist (Spiranthes tuberosa) Unlikely – No suitable habitat - 

Little pearl-twist (Stenorrhynchos 
lanceolatus) Low – Limited suitable habitat - 

Giant wild-pine Unlikely – No suitable habitat - 
Three-birds orchid Unlikely – No suitable habitat - 

Ocala vetch Unlikely – No suitable habitat - 
Clasping warea Low – Limited suitable habitat - 
Florida coontie Low – Limited suitable habitat - 

Rainlily Unlikely – No suitable habitat - 
Simpson’s zephyr-lily Unlikely – No suitable habitat - 

Treat’s zephyr-lily Unlikely – No suitable habitat - 
 
Protected Wildlife Species 
The FFWCC records showed one occurrence of a bald eagle (haliaectus leucocephalus) nest 
located 0.5 miles north of the study area near Eddy Drive along the shoreline of Johns Lake.  
However, no eagles were observed during the site investigations. 
 
Of the numerous State and Federal listed animal species documented in Lake County with the 
potential for occurrence within the Harwood Marsh Road study area, only the gopher tortoise 
(gopherus polyphemus) was observed. 
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Suitable habitats for the Eastern Indigo Snake, Florida Pine Snake, and the Short-tailed Snake 
were found adjacent to the study area and standard measures for the Eastern Indigo Snake will be 
implemented to avoid any adverse effects on these species.  Several species of wading birds, 
including the limpkin, little blue heron, snowy egret, tricolored heron, and white ibis may utilize 
wetlands and lakes adjacent to the study area.  The proposed improvements should have no 
effects on these species.  Table 4-7 lists the wildlife species that may potentially occur in the 
study area. 
 

Table 4-7 
State and Federal Listed Animal Species Documented in Lake County with Potential for 

Occurrence within the Hartwood Marsh Road Study Area 
 

Common Name Likelihood of Occurrence Observed 
Florida scrub jay Unlikely – No suitable habitat - 

Limpkin Low – limited suitable habitat - 
Little blue heron Low – limited suitable habitat - 

Snowy egret Low – limited suitable habitat - 
Tricolored heron Low – limited suitable habitat - 

White ibis Low – limited suitable habitat - 
Arctic peregrine falcon Low – limited suitable habitat - 

Southeastern American kestrel Moderate – suitable habitat present - 
Florida sandhill crane Low – limited suitable habitat - 
Southern bald eagle Moderate – suitable habitat present - 

Wood stork Low – limited suitable habitat - 
Red-cockaded woodpecker Unlikely – No suitable habitat - 

Snail kite Unlikely – No suitable habitat - 
Burrowing owl Low – limited suitable habitat - 

Least tern Low – limited suitable habitat - 
Florida mouse Low – limited suitable habitat - 

Sherman’s fox squirrel Low – limited suitable habitat - 
West Indian manatee None – No suitable habitat - 

Florida black bear Unlikely – No suitable habitat - 
Lake eustist pupfish None – no suitable habitat - 

Bluenose shiner None – no suitable habitat - 
American alligator Low – limited suitable habitat - 

Eastern indigo snake Moderate – suitable habitat present - 
Gopher tortoise High – suitable habitat present Observed 

Sand skink Low – limited suitable habitat - 
Florida pine snake Moderate – suitable habitat present - 
Suwannee cooter Unlikely – No suitable habitat - 

Gopher frog, crawfish frog Moderate – suitable habitat present - 
Short-tailed snake Moderate – suitable habitat present - 

 
Upland Areas 
The study corridor is defined as being highly developed, and characterized by a variety of 
commercial, industrial, and residential land uses. However, the predominant land use type is 
single-family residential housing, followed by various commercial facilities, including retail 
stores, wholesalers, and professional services. 
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No USFWS designated critical habitat is located within the study area.  
 
The Wildlife and Habitat Evaluation Report for Hartwood Marsh Road can be found in Appendix 
F. 
 
4.3.3.3  Outstanding Florida Waters and Aquatic Preserves 
 
There are no listed Outstanding Florida Waters (OFW) or aquatic preserves in the project 
corridor. 
 
4.3.3.4  Floodplains / Floodways 
 
One area of Hartwood Marsh Road lies within a floodplain; however it not located in a floodway.  
The section of road is located just east of the Progress Energy easement and includes the low 
point of the road, the wetland north of the road and the depression south of the road.  The 100-
year flood elevation was determined used the Federal Emergency Management Agency (FEMA) 
Flood Insurance Rate Maps.  The Map indicates that the 100- year elevation is 100 feet.   Based 
on contour elevations, the road elevations is approximately 95 feet at the low point.  The 
horizontal distance along the road within the floodplain is approximately 250 feet.  The 
floodplain area is shown on Figures 4-9 through 4-11. 
 
4.3.3.5  Farmlands 
 
The Hartwood Marsh Road PD&E Study was evaluated for farmlands involvement in accordance 
with the Florida Department of Transportation, PD&E Manual, Part 2, Chapter 28, Rev. 04-14-99 
and subsequent directives from the United States Department of Agriculture, Natural Resources 
Conservation Service (NRCS), dated April 30, 1999 and November 1, 1999. After reviewing the 
NRCS directives, it has been determined that the widening of Hartwood Marsh Road is under no 
requirement to make a farmland determination. 
 
4.3.4  Contamination 
 
A contamination screening evaluation was prepared for this study following chapter 22 of the 
FDOT PD&E Manual Guidelines.  In accordance with the FDOT PD&E Guidelines, each 
property within and adjacent to the proposed right of way limits of the project must have a 
conscious determination of the contamination potential.  Based on observations of the properties, 
ratings were assigned to the properties as shown in Table 4-8. 
 

Table 4-8 
Potential Contamination Sites and Risk Ratings 

 
Property Rating 

Publix Shopping Center No 
Eckerd’s No 
Royal Oaks Medical Plaza No 
Residential Developments No 
Pump Station Low 
Citrus Groves Low 
Tarmac Mine Facilities Medium 
Single Family Residences No 









23 

 
 
For all sites rated as having a No or Low risk of contamination potential, it is recommended that a 
review of the Public Record be done to determine if any significant changes in the status of any 
sites have occurred since the Contamination Screening Evaluation Report was prepared prior to 
any right-of-way acquisition. 
 
Sites classified as having a Medium or High risk of contamination should have further review 
into the Public Record, particularly with regard to any Contamination Assessment or Remedial 
Action Plans which may be generated in the interim period between the date of the preparation of 
the Contamination Screening Evaluation Report and the date of final design and right-of-way 
acquisition. A preliminary soils screening evaluation involving auger borings and Organic Vapor 
Analyzer (OVA) analysis and laboratory testing of soils, and installation and sampling of 
groundwater monitoring wells should be performed to detect the presence of contaminants in the 
soil and/of groundwater. Ground Penetrating Radar (GPR) should be considered in areas of right-
of-way acquisition involving former gas station sites to detect abandoned underground storage 
tanks. 
 
The Contamination Screening Evaluation Report for Hartwood Marsh Road can be found in 
Appendix G. 
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5.0  Design Criteria 
 
Design and construction criteria for the proposed improvements to Hartwood Marsh Road must 
adhere to FDOT standards for the design of such roadways and also must comply with 
recommended standard practices as set forth in the following documents: 
 

• Manual on Uniform Minimum Standards for Design, Construction, and Maintenance for 
Streets and Highways, State of Florida Department of Transportation (2002) 

• A Policy on Geometric Design of Highways and Streets (Green Book),  ASHTO (2001) 
• Plans Preparation Manual (PPM), Florida Department of Transportation, FDOT (2003) 
• Drainage Manual, and Supplements, FDOT 
• Manual on Uniform Traffic Control Devices (MUTCD), Federal Highway 

Administration (2003) 
• Traffic Design Standards, FDOT (2004) 
• Highway Capacity Manual (HCM), Transportation Research Board 
 

The design criteria listed in Table 5-1 is current. This table shows the design criteria for the urban 
typical sections. Some criteria vary as a function of traffic volume, and FDOT has established 
ranges for low, medium and high volumes. The year 2028 projected traffic volumes indicate that 
the design criteria should be based on a high volume roadway. All criteria are subject to change 
and only current criteria will be used during the final design phase. 
 

Table 5-1 
Urban Arterial Design Criteria 

 
Design Element Mainline Source 

Design Speed 45 mph  

Posted Speed 45 mph  

Lane Widths 12 ft. 1Table 2.1.1 

Bike Lanes 4 ft. 1Table 2.1.2 
Horizontal Clearance (with curb 
and gutter) 4 ft. 1Table 2.11.8 

Minimum Median Width 22 ft. 1Table 2.2.1 

Cross Slope 0.02 1Table 2.1.1 
Curb and Gutter 

Outside 
Inside 

 
Type F 
Type E 

 

Sidewalk 
*when adjacent to curb and gutter 

6 ft.* 
5 ft. 

1Section 8.3.1 

Border (Width) 12 ft. 1Table 2.5.2 
1 Plans Preparation Manual, 2003, FDOT 
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6.0  Traffic 
 
The information in this chapter is taken from the Hartwood Marsh Road Design Traffic Technical 
Memorandum, dated January 2004. These reports document the existing traffic conditions and 
the analysis of the Build and No Build scenarios in support of this Project Development and 
Environment Study. They include detailed discussion of existing traffic conditions, planned 
roadway improvements in the area, existing traffic characteristics, development of the projected 
traffic in the design years and level of service analyses for the design year.  
 
6.1  Existing Intersections 
 

• Lake Louis Road @ US 27 
• Harwood Marsh Road/Vista Del Lago Boulevard @ US 27 
• Hartwood Marsh Road @ Publix Westerly Driveway 
• Hartwood Marsh Road @ Public Easterly Driveway 
• Hartwood Marsh Road @ Danbury Mill Boulevard 
• Hartwood Marsh Road @ South Hancock Road 
• Hartwood Marsh Road @ Flat Lake Road 
• Hartwood Marsh Road @ Tarmac Entrance 
• Hartwood Marsh Road @ Lovers Lane 

 
Figure 6-1 provides the existing intersection geometry for the listed intersections. 
 
6.2  Multi-modal Transportation System Considerations 
 
The project runs through an area of South Lake County that is transitioning from rural to urban. 
Hartwood Marsh Road serves mainly commercial and residential land uses, with much more 
commercial and residential development planned.  There are no park and ride facilities in the 
area.  Numerous cyclists utilize the Hartwood Marsh Corridor for recreational purposes. 
 
6.3  Traffic Analysis Assumptions 
 
6.3.1  Design Assumptions 
 
Design traffic forecasts for the Hartwood Marsh Road corridor were provided for the following 
years: 
 

Existing Year - 2003 
Opening Year - 2008 
Mid-Year - 2018 
Design Year - 2028 

 
6.3.2  Analysis Scenarios 
 
Three scenarios were evaluated in the development of Design Traffic Forecasts for the Hartwood 
Marsh Road corridor. These included the No-Build and two Build scenarios. The No-Build 
alternative assumed that for the opening (2008), mid (2018) and design years (2028), the existing 
mainline laneage was present and that all other planned and programmed improvements will be in 
place. The Build 1 analysis assumed that the ultimate laneage required for the design year would 
be in place at the opening year 2008.  The Build 2 scenario assumes the widening of Hartwood 
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Marsh Road to 4-lanes as well as the extension of South Hancock Road south to intersect with 
Lake Louisa Road at US 27, as a two-lane facility. 
 
6.3.3  Design Characteristics 
 
Existing travel characteristics for the project corridor were used to develop design characteristics.  
Measured K and D factors were established for both Hartwood Marsh Road and the sidestreets.  
As the only available FDOT RCI data for the area is on US 27, RCI data as used only for 
comparison purposes.  Table 6-1 provides the recommended design characteristics (K30, D and T) 
for the project. 
 

Table 6-1 
Recommended Design Characteristics 

 
MAINLINE FACTORS 

K (Measured) 0.104 

D (Measured) 0.773 

K30 (Estimated) 0.111 
 

SIDESTREETS FACTORS 
K (Measured) 0.097 
D (Measured) 0.598 
K30 (Estimated) 0.104 

  
TRUCK PERCENTAGES (T) 

Tpeak (medium) 3.45% 

Tpeak (heavy) 4.35% 
Tpeak (total) 7.80% 

Tdaily (medium) 11.60% 

Tdaily (heavy) 5.20% 
Tdaily (total) 16.80% 

 

RECOMMENDED DESIGN CHARACTERISTICS 

Hartwood Marsh Road 

D (Measured) 0.773 

K30 (Estimated) 0.111 

Sidestreets 

D (Measured) 0.598 

K30 (Estimated) 0.104 
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6.4  Existing Turning Movement Volumes 
 
Figure 6-2 provides the existing peak hour turning movement volumes. 
 
6.5  Existing Intersection Levels of Service 
 
Levels of Service for Hartwood Marsh Road were determined using the current adopted 
procedures as outlined in the Transportation Research Board’s Special Report 209 – Highway 
Capacity Manual (HCM). Highway Capacity Software (HCS) was used to determine signalized 
intersection levels of service. 
 
The existing peak hour turning movement volumes, as illustrated on Figure 6-2, were used to 
evaluate the existing intersections conditions. Intersection signal timings and phasing plans for 
the PM peak hour provided by Lake County were used in analyzing signalized intersection. The 
existing intersection levels of service (LOS) are shown on Figure 6-3. As illustrated, the 
signalized intersection analyzed, US 27 at Hartwood Marsh Road, operates above the acceptable 
minimum LOS D. 
 
6.6  Existing Roadway Segment Levels of Service 
 
The Florida Department of Transportation 2002 Quality/Level of Service Handbook was used to 
estimate the current mainline operating conditions of Hartwood Marsh Road. The existing 
Average Annual Daily Traffic (AADT) volumes, Directional Design Hour Volumes (DDHV), 
and related roadway segment levels of service are shown on Figures 6-4 and 6-5 which show that 
two segments of the roadway along Hartwood Marsh Road operate below the minimum 
acceptable LOS D. 
 
6.7  Future Traffic Projections 
 
The methodology used to develop the Future Traffic Projections is documented in detail in the 
Hartwood Marsh Road Design Traffic, dated January 2004. The future year traffic volumes were 
developed using a combination of methodologies. 
 
In order to determine projected growth rates for traffic along Hartwood Marsh Road, a number of 
different methods were analyzed. The first method is a trends analysis that involves a review of 
historic traffic counts to develop an anticipated growth rate. The second method involves the use 
of the Metropolitan Planning Organization’s (MPO) approved Orlando Urban Area 
Transportation Study (OUATS) Florida Standard Urban Transportation Model Structure 
(FSUTMS) traffic model to determine a growth rate between 1990 model volumes and the year 
2020 projected traffic model volumes.  The third method involves  the trends analysis of 
historical Lake County counts.  Other methods included the comparison of the Southwest Orange 
and Southeast Lake Counties Transportation Alternatives Study (SOCTAS) models, the US 
Census growth rates and gas consumption rates. 
 
For the No Build condition, the FSUTMS growth rate of 8.18% per year was used to develop 
projected traffic volumes along Hartwood Marsh Road. The same growth rate was used for the 
sidestreets. 
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For the Build conditions, the No Build volumes were increased by 42.6% based on a comparison 
of the No-Build and Build SOCTAS models. 
 
6.7.1  No Build Traffic Projections 
 
Traffic projections were made for the No Build scenario as described above. The projected 
AADT volumes are shown on Figure 6-4 for the opening (2008), mid (2018) and design year 
(2028), and the DDHV’s are shown on Figure 6-5. 
 
The recommended growth rate of 8.18% per year was used to develop peak hour design turning 
movement volumes at the intersections.  Figures 6-6, 6-7, and 6-8 provide the opening, mid and 
design year No Build turning movement volumes. 
 
6.7.2  Build Traffic Projections 
 
Traffic projections were made for the Build 1 scenario by comparing the No-Build and Build 
SOCTAS traffic models as described previously. The projected Build 1 opening, mid and design 
year AADT volumes and DDHV’s are illustrated on Figures 6-9, and 6-10, respectively.  The 
Build 2 AADT and DDHV’s are shown in Figures 6-11 and 6-12. 
 
The existing turning movement counts were used to develop peak hour turning movement 
volumes at the intersections for the opening, mid and design years. The peak hour turning 
movements were developed using the 8.18% per year growth rate. Figures 6-13, 6-14 and 6-15 
provide the opening, mid and design year Build 1 turning movement volumes. 
 
The Build 2 scenario traffic projects and turning movement volumes were developed by diverting 
the Build 1 projects based on percentages of vehicles expected to use the new extension of South 
Hancock Road.  The Build 2 turning movement volumes are shown in Figures 6-16, 6-17, and 6-
18. 
 
6.8  Future Intersection Levels of Service 
 
Future levels of service for Hartwood Marsh Road were determined using the current adopted 
procedures as outlined in the Transportation Research Board’s Special Report 209 – Highway 
Capacity Manual (HCM). Highway Capacity Software (HCS) was used to determine signalized 
intersection levels of service. 
 
6.8.1  No Build Intersection Levels of Service 
 
The future No Build peak hour turning movement volumes, as illustrated on Figures 6-6, 6-7 and 
6-8, were used to evaluate the anticipated No Build intersection conditions. Intersection signal 
timings and phasing plans for the PM peak hour provided by Lake County were used in analyzing 
signalized intersection. The No Build intersection levels of service for the opening, mid and 
design years are shown on Figures 6-19, 6-20 and 6-21. As illustrated, the signalized intersections 
of Hartwood Marsh Road at US 27 operates below the acceptable minimum LOS D, by the mid-
design year (2018). 
 
6.8.2  Build Intersection Levels of Service 
 
The proposed Build 1 intersection geometry is illustrated in Figures 6-22. The future Build 1 peak 
hour turning movement volumes, as illustrated on Figures 6-13, 6-14 and 6-15, were used to 
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29 

evaluate the anticipated Build 1 intersection conditions.  The Build 1 intersection levels of service 
for the opening, mid and design years are shown on Figures 6-23, 6-24 and 6-25. As illustrated, 
one of the two signalized intersections along Hartwood Marsh Road are expected to operate 
below the minimum acceptable LOS D in the mid-design year (2018). By the design year (2028), 
both intersections will operate below the minimum LOS D standard.  
 
The proposed Build 2 intersection geometry is illustrated in Figure 6-26.  The future Build 2 peak 
hour turning movement volumes, as illustrated in Figures 6-16, 6-17, and 6-18 were used to 
evaluate the anticipated Build 2 intersection conditions.  The Build 2 intersection Levels of 
Service for the opening, mid and design year are shown on Figures 6-27, 6-28, and 6-29.  As 
shown in Figure 6-29, two of the three intersections operate at or below the minimum LOS D 
standard by the design year 2028. 
 
6.9  Future Roadway Levels of Service 
 
Future levels of service for Hartwod Marsh Road were determined using the current adopted 
procedures as outlined in the Transportation Research Board’s Special Report 209 – Highway 
Capacity Manual (HCM). FDOT 2002 Quality/Level of Service Handbook tables were used to 
determine roadway link levels of service. 
 
6.9.1  No Build Roadway Segment Levels of Service 
 
The future No Build AADT volumes, as illustrated on Figures 6-4, were used to evaluate the 
anticipated No Build roadway link levels of service. The opening, mid and design year roadway 
link No Build levels of service also illustrated on Figures 6-4.  
 
During the opening year, all of the roadway segments will operate at or above the minimum 
acceptable LOS D. By the mid-design year, two roadway links will operate below LOS D. 
Finally, by the design year, all of the  roadway segments will operate at or below the LOS D 
minimum. 
 
6.9.2  Build Roadway Segment Levels of Service 
 
The future Build 1 AADT’s, as illustrated on Figures 6-9, were used to evaluate the anticipated 
Build 1 roadway link levels of service. The Build 1 opening, mid and design year roadway link 
levels of service are also illustrated on Figures 6-9. 
 
During the opening year, two of the roadway segments will operate at the minimum acceptable 
LOS D. By the mid-design year, all of the roadway segments will operate at or below LOS D. 
Finally, by the design year, all of the roadway segments will operate below the LOS D minimum.  
 
The future Build 2 AADT’s shown in Figure 6-11 were used to evaluate the anticipated Build 2 
roadway segment LOS.  The segment LOS are shown in Figure 6-11 for the corresponding years. 
 
By opening year 2008, all of the segments are expected to operate above the minimum acceptable 
LOS D.  By mid-design year, two of the segments are expected to operate at LOS D and by the 
design year, all of the segments are expected to operate at LOS D. 
 
A review of the expected roadway and intersection levels of service indicates that the four-laning 
of Hartwood Marsh Road will not alone satisfy the projected traffic needs through Lake County. 
Improvements to other area roadways such as SR 50, Florida’s Turnpike and Orlando-Orange 
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County Expressway Authority’s expressway system are planned. Additional roadway 
improvements may still be that could range from expansion of existing parallel facilities to new 
roadways. 
 
6.10  Recommended Intersection Geometry 
 
In addition to the four-laning of Hartwood Marsh Road and the extension of South Hancock Road 
south to intersect with US 27 at Lake Louisa Road, the following intersection improvements are 
recommended: 

 
•  Hartwood Marsh Road at US 27 – Addition of eastbound through lane and a 

westbound right turn lane. 
•  Hartwood Marsh Road at Publix Westerly Driveway – Closure of the existing median 

opening, modification of the northbound and southbound approaches to right turn 
only, addition of a westbound right turn lane. 

•  Hartwood Marsh Road at Publix Easterly Driveway – Addition of a westbound right 
turn lane. 

•  Hartwood Marsh Road at South Hancock Road – Signalization of intersection, 
addition of an eastbound shared through/right lane, westbound right and left turn 
lanes and proposed geometry consisting of a shared left/through lane and a right turn 
lane for the new leg of the intersection. 

•  Lake Louisa Road at US 27 – Signalization of intersection, dual left turn lanes and a 
through/right lane are proposed for the new leg of the intersection, addition of a 
southbound left turn lane, eastbound left turn lane, and dual northbound left turn 
lanes. 

 
Figure 6-26 provides the recommended intersection geometry. 
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7.0  Corridor Analysis 
 
7.1  Overview 
 
The objective of the corridor analysis process is to select a viable corridor in which to provide 
technically and environmentally sound alignment alternatives that are cost effective and 
acceptable to the community. The alignment of the existing roadway is acceptable throughout a 
majority of the corridor. 
 
Realignment of Hartwood Marsh Road through the TARMAC property has been discussed.  This 
scenario would take Hartwood Marsh Road north of the existing TARMAC entrance and align it 
with Hartwood Marsh Road west of South Hancock road, thereby eliminating the bends west of 
Eddy Drive and west of Flat Lake Road.   
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8.0  Alternative Alignment Analysis 
 
The following sections describe the different roadway improvement alternatives being 
considered, including the “No Build" alternative. 
 
8.1  No Build Alternative 
 
The No Build Alternative assumed that the existing mainline laneage (two through travel lanes) 
on Hartwood Marsh Road would remain through the design year 2028.  
 
The existing two-lane Hartwood Marsh Road corridor from US 27 to the Lake County Line will 
fall below the minimum acceptable level of service D (LOS D) along with all roadway segments 
analyzed, by the design year 2028. In addition, the signalized intersections analyzed will fall 
below the minimum acceptable LOS D by the opening year 2008. Based on the results of the 
2028 No Build Alternative level of service analysis, the following improvements would need to 
be implemented prior to the year 2026: 
 

• Four through lanes from US 27 to Lake County Line 
• Extension of South Hancock Road to intersect with US 27 at Lake Louisa Road 
 

The No Build Alternative does not achieve an acceptable level of service (minimum LOS D) in 
future years. 
 
There are some No Build benefits, however, which are typical when considering a roadway 
construction project. These include the following: 
 

• No additional right-of-way acquisition, 
• No additional relocations, 
• No additional inconvenience to the traveling public and property owners during 

construction, and 
• No additional design, right-of-way and construction costs.   

 
The lack of any improvements would result in a continued increase in traffic congestion and 
longer travel times for users of the Hartwood Marsh Road corridor. Consequently, deficiencies 
associated with providing the No Build Alternative include low travel speeds, lengthy vehicle 
queues (especially at major intersections), impaired traffic flow and higher crash rates. In 
addition, the No Build alternative would not be consistent with the Lake County Comprehensive 
Plan or the METROPLAN Orlando’s Long Range Transportation Plan. Nonetheless, the No 
Build alternative will remain a viable alternative through the Public Hearing phase. 
 
8.2  Transportation Systems Management 
 
The Transportation Systems Management (TSM) alternative includes those types of activities 
designed to maximize the use of the existing transportation system. A TSM project is a limited 
construction alternate that would use minor improvements to enhance capacity to the Hartwood 
Marsh Road corridor. These strategies include intersection widening, improved signalization, 
increased mass transit usage, the possibility of reverse lane operation and/or lane use restrictions 
for high-occupancy vehicles, and provisions for bicycles and pedestrians. The advantage of this 
alternative would be the limited expenditure of funds to relieve existing congestion problems. 
While some increased efficiency might be realized at individual signalized intersections through 
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minor improvements, the overall capacity restrictions of maintaining the existing roadway 
configuration would not allow improvement of the overall level of service to support existing and 
future traffic demands on Hartwood Marsh Road.  Anything less than the expansion of Hartwood 
Marsh Road is not considered a viable solution to the existing capacity problems. Therefore, 
Transportation Systems Management was dismissed as a viable long-term improvement 
alternative. 
 
8.3  Screening of Build Alternatives 
 
8.3.1  Overview 
 
The objective of the alternatives analysis process is to identify technically and environmentally 
sound alignment alternatives that meet the traffic needs of the project and that are cost effective 
and acceptable to the community. This section documents the results of the identification and 
evaluation of the alternatives that were considered in the Hartwood Marsh Road PD&E Study. 
Each alternative considered in the study is presented below.  
 
As stated in Section 7 of this report, the existing corridor as well as the realignment of Hartwood 
Marsh Road was reconsidered.  
 
8.3.2  Typical Sections 
 
The proposed roadway is intended to be urban corridor.  In general the urban typical section is a 
four-lane section with two twelve-foot travel lanes in each direction.  A four-foot bicycle lane, 
two-foot Type F curb and gutter and five-foot sidewalks are provided along both sides of the 
roadway.  The proposed median is 22 feet in width with Type E curb and gutter.  Storm water 
runoff is collected in curb inlets and pipe to retention ponds.  The proposed right-of-way varies 
between 100 and 120 feet.  An additional typical section is also included, showing a 10-foot 
multi-purpose trail on one side of the roadway.  This typical section is included as an option, 
should the County decide to build a trail in this area.  Figure 8-1 illustrates the urban typical 
sections. 
 
8.3.3  Alignments 
 
There are two alignments considered in the corridor.  The first alignment is centered on the 
existing road alignment.  The second alignment follows the existing roadway and then curves off 
into the Tarmac facility at the southwest corner of the property and exits at the northeast corner of 
the property to coincide with the existing road corridor.  A sub-alternative to both of these 
alignments is the extension of South Hancock Road from Hartwood Marsh Road to US 27 at 
Lake Louisa Road.  These alignments are depicted on Figure 8-2. 
 
8.3.3.1 Alignment 1 
 
Alignment 1 follows the existing centerline of Hartwood Marsh Road from US 27 to the Orange 
County line.  The three existing curves would be modified to conform to current standards for a 
45 mph design speed.  The limits of the widening are considered to be symmetrical around the 
roadway centerline. To accommodate this alignment, right-of-way would be required on both 
sides of the Hartwood Marsh.   
 
Between US 27 and Danbury Mill Boulevard, there is an existing 100-foot right-of-way width 
that is sufficient to accommodate the urban typical section.  From Danbury Mill Boulevard to 
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Hancock Road, a 100-foot right-of-way width is considered requiring approximately 11 feet of 
right-of-way on the north side of the road, impacting the southern common area of the Kings 
Ridge subdivision.  On the south side of the road, 9 feet of right-of-way would be required. 
 
From Hancock Road to the southwest corner of the Tarmac facility, considering a total 120-foot 
right of way width, 87 feet of right-of-way would be required on the north side of the road.   For 
this particular section, County records do not indicate any existing right-of-way north of the 
section line.  From the eastern limits of the Regency Hills subdivision to the first curve on 
Hartwood Marsh Road, 20 feet of right-of-way would be required to the north and 19 feet to the 
south.  To reconstruct the first curve to meet the current standards, an approximate 2.5 acre 
triangular portion of right-of-way would be needed on the north side of the road.   
 
As Hartwood Marsh traverses northward, 21.5 feet of right of way would be required on the west 
side of the road and 18.5 feet on the east side of the road.   To adjust the second and third curves, 
an approximate 1.5 acre section of right-of- way would be needed on the south side of the road.  
Continuing in an easterly direction, between the third curve and the western edge of the Avalon 
Estates subdivision, 19 feet of right-of-way is required on the north side and 21 feet on the south 
side.  From the western edge of Avalon Estates to the eastern edge of Avalon Estates, 3.5 feet of 
right-of- way is required on the north side of the road and 36 feet on the south side of the road, 
which would increase the amount of land already donated by the subdivision.   
 
From the subdivision to the Orange County line, the total right-of-way width considered is 100 
feet.  The proposed Orange County right-of-way width for Marsh Road east of the county line is 
120 feet.  The 20 foot reduction on the Lake County side is due to the fact that the existing road 
lies outside the platted right-of-way.  Therefore, a total of 50 feet of right-of-way width would be 
required on the south side of the road.  By reducing the right-of-way by 10 feet to a total of 50 
feet south of the centerline of the road, the impact to the functioning orange grove along the 
southern edge of pavement is reduced.    In addition there is a large metal storage building close 
to the north side of the road.  Reducing the right of-way to 50 feet increases the offset to the 
building. Therefore, approximately 1.5 feet of property is required on the north side of the road.  
Both Sadler Court and Flynn Court do not have dedicated road right-of-way.  Some property 
acquisition may be necessary to provide transitions to the existing dirt roads. 
 
8.3.3.2 Alignment 2 
 
The preferred roadway alignment generally follows the existing roadway corridor until Regency 
Hills.  The alignment then curves into the Tarmac facility and exits at the northeast corner of the 
property where the road meets the existing Hartwood Marsh Roadway corridor.  The project 
terminates at the Orange County line.    The right-of-way needs for this alignment are described 
in the following paragraphs. 
 
Between US 27 and Danbury Mill Boulevard, there is an existing 100 foot right-of-way width 
which is sufficient to accommodate the urban typical section.  From Danbury Mill Boulevard to 
Hancock Road and holding the northern right-of-way line to avoid impact to the Kings Ridge 
subdivision, approximately 20 feet of right-of-way would be required on the south side of the 
road from the currently undeveloped properties to form a total right-of-way width of 100 feet.    
 
From Hancock Road to the southwest corner of the Tarmac facility, the southern right-of-way 
line of Regency Hills is held, resulting in approximately 70 feet of right-of-way on the north side 
of the road.  For this particular section, County records do not indicate any existing right-of-way 
north of the section line.  The road alignment then shifts into the Tarmac facility at the southwest 
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corner of the property and exits at the northeast corner of the property.  The total right-of-way 
width is 120 feet through the facility.   
 
The Tarmac facility will eventually be discontinuing operation at its current location and will be 
moving to an unmined area directly east of the north-south portion of Hartwood Marsh Road.  
The existing mined site will be reconstructed as a housing development where the realigned 
Hartwood Marsh Road would serve as the main road through the development.  Old Hartwood 
Marsh Road at the point where the proposed alignment curves to the northeast, would have to be 
realigned to intersect the new roadway in order to maintain access to the Flat Lake area.  A cul-
de-sac would be constructed on old Hartwood Marsh Road, north of Flat Lake Road.  The 
remaining portion of Hartwood Marsh Road north of the cul-de-sac would be used strictly for 
vehicles accessing the mine.  
 
In the northeast corner, in order to maintain access to the existing mining operation and to also 
provide access to the new mining site, the existing 2-lane Hartwood Marsh Road would have to 
be realigned to intersect with the new alignment.  The 2-lane road would terminate at the current 
entrance to the mining operation.   
 
From the northeast corner of the Tarmac property to approximately Lover’s Lane, the south right-
of-way line is held, requiring 30 feet of property to the north for a total right-of-way width of 120 
feet.  From Lover’s Lane to the Orange County line, the alignment must transition to match the 
existing roadway at the county line.  The proposed Orange County right-of-way width for Marsh 
Road is 120 feet; however, the Lake County right-of-way width is shown as 100 feet from the 
eastern property line of Avalon Estates to the county line.   
 
From the eastern limits of Avalon Estates to the county line, existing Hartwood Marsh Road 
shifts outside the existing right-of-way.  Because the proposed centerline needs to match the 
existing road on the Orange County side, a shift of the road to the south is necessary.  As a result, 
a narrow sliver of right-of-way is required from the Avalon Estates subdivision to the south.  To 
minimize impact to the functioning orange grove along the southern edge of pavement, the 
required right-of-way can be reduced by 10 feet to a total of 50 feet south of the centerline of the 
road.   The right-of-way need is reduced to a width between 23 and 53 feet.    On the north side of 
the road there is a large metal storage building close to the road.  By reducing the right of-way to 
50 feet, from the centerline, the offset to the building is maximized.    Approximately 0 to 28 feet 
of right-of-way would be required on the north side of the road from the mid-section line to the 
county line.  Both Sadler Court and Flynn Court do not have dedicated road right-of-way.  Some 
property acquisition may be necessary to provide transitions to the existing dirt roads. 
 
8.3.3.3 Hancock Road Sub-Alternative 
 
A sub-alternative to both Alignment 1 and 2 was considered.  This alternative includes extending 
Hancock Road to US 27 and was considered in the traffic analysis to determine if the extension of 
Hancock Road reduced the required lanes on Hartwood Marsh Road between US 27 and Hancock 
Road.  The traffic analysis demonstrated that extending Hancock Road did not reduce the 
required number of travel lanes on Hartwood Marsh Road, west of Hancock Road.  The proposed 
alignment of the South Hancock Extension begins at the southern terminus at Hartwood Marsh 
Road and extends to the south to connect to US 27 at Lake Louis Road.  It is assumed that the 
South Hancock Road extension will be constructed as two lanes of a future four- lane typical 
section.  The two-lane typical section is shown in Figure 8-3. 
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8.3.4  Evaluation Matrix of Alternatives 
 
The evaluation process for the alternatives considered involved the analysis of a several factors.  
These factors considered include social impacts, natural environmental impacts, residential and 
business relocations and project costs.  Both alignments have low social impact, the same area of 
floodplain impact, no wetland impacts and no required relocations.   Therefore the remaining 
factor that differs is the project cost.   
 
Table 8-1 summarizes the evaluation matrix. 
 

Table 8-1 
Alternatives Evaluation Matrix 

 

Evaluation Factor Alternative 1 Alternative 2 Alternative 2 
(with Trail) 

South Hancock 
Road 

Construction Cost  $11,139,950 $10,241,660 $10,278,765 $2,236,970 
Roadway Right-of-
Way Cost $2,393,100 $3,721,700 $3,721,700 N/A 

Retention Pond 
Right-of-Way Cost $2,466,300 $2,326,100 $2,326,100 N/A 

Engineering 
(Design) Cost $1,336,795 $1,229,000 $1,233,455 $200,350 

Total Cost $17,336,146 $17,518,460 $17,560,020 $2,437,320 
     
Residential 
Relocations 0 0 0 0 

Business 
Relocations 0 0 0 0 

Wetland Impacts 0 0 0 0 
Floodplain 
Impacts 0.7 acres 0.7 acres 0.7 acres 0 

Social Impacts Low Low Low Low 
 
8.4  Recommended Alternatives  
 
Alignment 2 is the recommended alignment because it will benefit the development of the 
existing Tarmac facility as well as provide a safer access to the new mining operation east of 
Hartwood Marsh Road.   In addition, the right-of-way cost is less than Alignment 1.  Alignment 1 
impacts properties on both sides of the corridor increasing cost as well as acquisition time.    
Alternative 2 (with Trail) is an option, should the County decide to construct a multi-purpose trail 
along one side of the roadway. 
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9.0  Preliminary Design Analysis 
 
The following sections describe the results of the preliminary design analysis conducted for the 
preferred alternative discussed in Section 8.4. 
 
9.1  Design Traffic Volumes 
 
9.1.1  Overview 
 
The Hartwood Marsh Road Design Traffic dated January 2004, documents the existing traffic 
conditions and the analysis of the No Build and two Build scenarios in support of this Project 
Development and Environment Study. They include detailed discussion of existing traffic 
conditions, planned roadway improvements in the area, existing traffic characteristics, 
development of the projected traffic in the design years and level of service analyses for the 
design year. Detailed discussion of the findings of these reports can be found in Chapter 6 of this 
report. 
 
9.1.2  Traffic Factors 
 
Existing travel characteristics for the project corridor were used to develop design characteristics.  
Measured K and D factors were established for both Hartwood Marsh Road and the sidestreets.  
As the only available FDOT RCI data for the area is on US 27, RCI data is used for comparison 
purposes only.  Table 9-1 provides the recommended design characteristics (K30, D and T) for the 
project. 

 
Table 9-1 

Recommended Design Characteristics 
 

MAINLINE FACTORS 
K (Measured) 0.104 
D (Measured) 0.773 
K30 (Estimated) 0.111 

 
SIDESTREETS FACTORS 

K (Measured) 0.097 
D (Measured) 0.598 
K30 (Estimated) 0.104 

  
TRUCK PERCENTAGES (T) 

Tpeak (medium) 3.45% 
Tpeak (heavy) 4.35% 
Tpeak (total) 7.80% 

Tdaily (medium) 11.60% 
Tdaily (heavy) 5.20% 
Tdaily (total) 16.80% 
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RECOMMENDED DESIGN CHARACTERISTICS 
Hartwood Marsh Road 

D (Measured) 0.773 
K30 (Estimated) 0.111 

Sidestreets 
D (Measured) 0.598 
K30 (Estimated) 0.104 

 
9.1.3  Traffic Projections 
 
Figure 9-1 identifies the projected daily traffic volumes for the opening, mid-design and design 
years along Hartwood Marsh Road. 
 
9.2  Typical Sections 
 
The preferred typical section for Hartwood Marsh is a four-lane divided urban typical section 
with two, twelve-foot (3.6 meter) travel lanes in each direction. Four-foot (1.2 meter) bicycle 
lanes and five-foot (1.5 meter) sidewalks are provided along both sides of the roadway. The 
proposed median is 22 feet (6.8 meters) in width.  Stormwater runoff is collected in curb inlets 
and piped to retention ponds. This typical section requires a total of 120 feet (36.6 meters) 
minimum of right-of-way. Additional right-of-way may be required at numerous intersections. 
The preferred typical section is illustrated in Figure 9-2. 
 
9.3  Intersection Improvements and Signal Analysis 
 
9.3.1  Lane Geometrics and Signalization 
 
The methodology used to develop the future turning movement volumes at the project 
intersections is documented in detail in the Hartwood Marsh Road Design Traffic dated October, 
2003. Individual intersection geometric requirements were determined through a series of 
intersection analyses. The design year (2028) Build 2 Alternative includes four through lanes 
along the entire project between US 27 and the Lake County Line. The recommended intersection 
geometry is illustrated on Figure 9-3. 
 
The results of the signalized intersection analyses conducted for the year 2028 Build 2 Alternative 
show that the signalized intersection of US 27 and Hartwood Marsh Road is projected to operate 
at or below Level of Service D. 
 
In addition to the four-laning of Hartwood Marsh Road and the extension of South Hancock Road 
south to intersect with US 27 at Lake Louisa Road, the following intersection improvements are 
recommended: 

 
•  Hartwood Marsh Road at US 27 – Addition of eastbound through lane and a 

westbound right turn lane. 
•  Hartwood Marsh Road at Publix Westerly Driveway – Closure of the existing median 

opening, modification of the northbound and southbound approaches to right turn 
only, addition of a westbound right turn lane. 

•  Hartwood Marsh Road at Publix Easterly Driveway – Addition of a westbound right 
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turn lane. 
•  Hartwood Marsh Road at South Hancock Road – Signalization of intersection, 

addition of an eastbound shared through/right lane, westbound right and left turn 
lanes and proposed geometry consisting of a shared left/through lane and a right turn 
lane for the new leg of the intersection. 

•  Lake Louisa Road at US 27 – Signalization of intersection, dual left turn lanes and a 
through/right lane are proposed for the new leg of the intersection, addition of a 
southbound left turn lane, eastbound left turn lane, and dual northbound left turn 
lanes. 

 
The proposed improvements to Hartwood Marsh Road are consistent with the Southwest Orange 
and Southeast Lake Counties Transportation Alternatives Study.  However for this project to 
maximize its potential, the improvement is dependent on the completion of  improvements along 
the Orange County section of this roadway. 
 
9.4  Alignment and Right-of-Way Needs 
 
The preferred roadway alignment generally follows the existing roadway corridor until Regency 
Hills.  The alignment then curves into the Tarmac facility and exits at the northeast corner of the 
property where the road meets the existing Hartwood Marsh Roadway corridor.  The project 
terminates at the Orange County line.  The right-of-way needs for this alignment are described in 
the following paragraphs. 
 
Between US 27 and Danbury Mill Boulevard, there is an existing 100 foot right-of-way width 
which is sufficient to accommodate the urban typical section.  From Danbury Mill Boulevard to 
Hancock Road and holding the northern right-of-way line to avoid impact to the Kings Ridge 
subdivision, approximately 20 feet of right-of-way would be required on the south side of the 
road from the currently undeveloped properties to form a total right-of-way width of 100 feet.    
 
From Hancock Road to the southwest corner of the Tarmac facility, the southern right-of-way 
line of Regency Hills is held, resulting in approximately 70 feet of right-of-way on the north side 
of the road.  For this particular section, County records do not indicate any existing right-of-way 
north of the section line.  The road alignment then shifts into the Tarmac facility at the southwest 
corner of the property and exits at the northeast corner of the property.  The total right-of-way 
width is 120 feet through the facility.   
 
The Tarmac facility will eventually be discontinuing operation at its current location and will be 
moving to an unmined area directly east of the north-south portion of Hartwood Marsh Road.  
The existing mined site will be reconstructed as a housing development where the realigned 
Hartwood Marsh Road would serve as the main road through the development.  Old Hartwood 
Marsh Road at the point where the proposed alignment curves to the northeast, would have to be 
realigned to intersect the new roadway in order to maintain access to the Flat Lake area.  A cul-
de-sac would be constructed on old Hartwood Marsh Road, north of Flat Lake Road.  The 
remaining portion of Hartwood Marsh Road north of the cul-de-sac would be used strictly for 
vehicles accessing the mine.  
 
In the northeast corner, in order to maintain access to the existing mining operation and to also 
provide access to the new mining site, the existing 2-lane Hartwood Marsh Road would have to 
be realigned to intersect with the new alignment.  The 2-lane road would terminate at the current 
entrance to the mining operation.   
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From the northeast corner of the Tarmac property to approximately Lover’s Lane, the south right-
of-way line is held, requiring 30 feet of property to the north for a total right-of-way width of 120 
feet.  From Lover’s Lane to the Orange County line, the alignment must transition to match the 
existing roadway at the county line.  The proposed Orange County right-of-way width for Marsh 
Road is 120 feet; however, the Lake County right-of-way width is shown as 100 feet from the 
eastern property line of Avalon Estates to the county line.   
 
From the eastern limits of Avalon Estates to the county line, existing Hartwood Marsh Road 
shifts outside the existing right-of-way.  Because the proposed centerline needs to match the 
existing road on the Orange County side, a shift of the road to the south is necessary.  As a result, 
a narrow sliver of right-of-way is required from the Avalon Estates subdivision to the south.  To 
minimize impact to the functioning orange grove along the southern edge of pavement, the 
required right-of-way can be reduced by 10 feet to a total of 50 feet south of the centerline of the 
road.   The right-of-way need is reduced to a width between 23 and 53 feet.    On the north side of 
the road there is a large metal storage building close to the road.  By reducing the right of-way to 
50 feet, from the centerline, the offset to the building is maximized.    Approximately 0 to 28 feet 
of right-of-way would be required on the north side of the road from the mid-section line to the 
county line.  Both Sadler Court and Flynn Court do not have dedicated road right-of-way.  Some 
property acquisition may be necessary to provide transitions to the existing dirt roads. 
 
Concept plans for the preferred alignment are contained in Appendix A.  
 
9.5  Relocations 
 
There are no business or residential relocations associated with this project.  
 
9.6  Cost Estimates 
 
An estimated project cost estimate is summarized in Table 9-2.   These costs include preliminary 
engineering (design), right-of-way, construction and construction and engineering and inspection 
(CEI).   Roadway costs are based on the concept plans contained in Appendix A.  To determine 
the drainage costs, the pond alternative for each basin as described in Section 9.16 that yielded 
the most conservative cost was used in the estimate.  
 

Table 9-2 
Preferred Alignment Costs 

 
 Alignment Without Trail Alignment With Trail 
Construction Cost $10,241,660 $10,278,765 
Roadway Right-of-Way Cost $3,721,700 $3,721,700 
Retention Pond Right-of-Way Cost $2,326,100 $2,326,100 
Engineering (Design Cost) $1,229,000 $1,223,455 
Construction, Engineering and 
Inspection Cost $2,102,215 $2,107,202 

Total Cost $19,620,675 $19,667,222 
 
Unit costs for right-of-way for estimating purposes were developed from the existing property 
appraiser’s data.  The right-of-way cost for the preferred alignment did not account for offsetting 
the overall need by vacating the existing right–of-way.  This is included in an agreement being 
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structured between Lake County and Tarmac and would significantly reduce the right-of-way cost 
on the preferred alignment. 

 
9.7  Recycling of Salvageable Material 
 
The opportunity to recycle any salvageable materials by the contractor is encouraged by the 
FDOT.  The existing pavement may be milled for recycling during the construction of the project. 
Any other salvageable materials would be identified during the design of the project. If these 
materials should be removed from the construction site, it is to be done as specified in the current 
FDOT Standard Specifications for Road and Bridge Construction. The opportunity to utilize 
existing pavement would also be identified during the design of the project. 
 
9.8  User Benefits 
 
Highway user costs are defined by AASHTO’s A Manual on User Benefit Analysis of Highway 
and Bus-Transit Improvements, 1977, as the sum of (1) motor vehicle running cost, (2) the value 
of the vehicle user travel time and (3) traffic accident cost. User benefits are the cost reductions 
and other advantages that occur to highway motor vehicle users through the use of a particular 
transportation facility as compared with the use of another. Benefits are generally measured in 
terms of a decrease in user costs. Since the “No Build” concept will operate at an unacceptable 
Level of Service and delays in travel time and higher accident rates can be expected in 
comparison with the build alternatives, it is anticipated that the build alternatives would provide 
user benefits in comparison with the “No Build” Alternative. 
 
For this project to maximize its potential benefits, the improvement is dependent on the 
completion of  improvements in Orange County from the terminus of this project to the Western 
Beltway. 
 
9.9  Pedestrian and Bicycle Facilities 
 
There are no bicycle facilities along the Hartwood Marsh Road corridor. Bicyclists must currently 
use the roadway or paved shoulder to travel along Hartwood Marsh Road.  An optional typical 
section has been provided and includes a 10-foot multi-purpose trail on one side of the roadway. 
 
The proposed four-lane urban typical section includes on-road, four-foot (1.2 meter) bicycle lanes 
along the outside lane on both sides of the road through the project limits.  The signalized 
intersections will also include pedestrian features. 
 
9.10  Safety 
 
The purpose of this project is to reduce congestion in the transportation corridor.  Without 
improvements to the current transportation facilities in the region, additional traffic would create 
greater congestion which would lead to increased accidents. 
 
Safety related features have been incorporated into every aspect of design in this project.  Some 
of the design aspects that have been considered are listed: 
 

• Effective clear zone widths have been factored into the typical sections. 
• Adequate provisions for pedestrian walkways and bicycle facilities exist throughout the 

project. 
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• The use of appropriate taper, deceleration, and storage lengths have been designed for 
turn lanes throughout the project. 

• Adequate provisions for vertical and horizontal sight distances have been incorporated 
into the design of this project. 

• Appropriate designs that meet driver expectancy have been incorporated into the 
conceptual plans. 

• The conceptual design addresses access management standards that would increase the 
operational efficiency and safety throughout the corridor. 

 
Final design of this project will be in accordance with all FDOT criteria. 

 
9.11  Economic and Community Development 
 
The Lake County Comprehensive Plan identifies the future land uses along Hartwood Marsh 
Road as predominantly commercial and residential. Much of the development through the 
corridor is in the planning stage and will be constructed over the next few years. 
 
Current and future development will place additional demands on this transportation corridor in 
Southwest Orange and Southeast Lake Counties.. A major impetus for the proposed action comes 
from economic development and the need to sustain area growth trends, including provisions for 
future employment and tax base. Improvements to expand the Hartwood Marsh Road 
transportation facility are expected to enhance the realization of approved land use plans within 
the project corridor and to improve access to adjoining properties. Therefore, the proposed 
roadway improvements would increase economic and community development potential along 
the Hartwood Marsh Road corridor. 
 
9.12  Environmental Impacts 
 
9.12.1  Section 4(f) Lands 
 
No Section 4(f) Lands exist along the project corridor. 
 
9.12.2 Cultural Resources 
 
Background research, including contacting the Florida Master Site File (FMSF) was performed to 
determine if there are any previously known archeological or historical sites in the area.  A 
reconnaissance survey was completed to verify the environmental data and to identify any 
obvious cultural resources.  Sub-surface testing was performed based on the reconnaissance 
survey.  The background research and reconnaissance survey indicated there are no potential 
historic sites or structures along the corridor. 
 
The closest previously identified archeological or historical site is 8LA2216 located on the east 
side of US 27 south of Hartwood Marsh Road. 
 
The proposed road improvements will not impact any archeological or historical resources which 
are significant or eligible for the National Register of Historic Places.  No further research is 
required. 
 
9.12.3 Wetlands 
In compliance with Presidential Executive Order 11990, and using assessment methodology, 
evaluation procedures and document preparation guidance found in the US Army Corps of 
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Engineers Wetlands Delineation Manual (1987) and the Unified Methodology for the State of 
Florida dated July 1, 1994 (62-340, Florida Administrative Code (FAC)), project consideration 
was given to protect wetland resources. Extensive assessments of wetland and environmental 
resources within the project corridor have been conducted. The primary goal of these tasks was to 
identify natural resources that occur within the proposed right-of-way. 
 
Wetlands that may be potentially impacted were assessed for functional significance using the 
Wetland Rapid Assessment Procedure (WRAP) as developed by the South Florida Water 
Management District (SFWMD) and utilized by the U.S. Army Corps of Engineers (USACE).  
The WRAP analysis establishes a numerical ranking for individual ecological and 
anthropomorphic variables for each wetland and provides an assessment of wetland functions. 
 
As no wetlands occur within the project corridor, no WRAP analysis was conducted for this 
study.  Additionally, secondary and cumulative effects of wetland involvement in the study area 
were not assessed due to the absence of wetlands. 
 
The Build alternative does not directly impact nor indirectly influence wetlands within or 
immediately adjacent to the proposed right-of-way.  Surface water management ponds have yet to 
be sited, and involvement of adjacent wetlands may occur in the future. 
 
Additional study of the effects of the future surface water management ponds will likely be 
required.  Any wetland alternatives would be mitigated through the use of a mitigation option that 
is deemed acceptable to regulatory agencies, such as the use of a permitted mitigation bank. 
 
One wetland is located approximately 175 feet north of the right-of-way.  The SFWMD will 
likely exert jurisdiction over the area.  Based on the size of the contributing watershed for the 
roadway expansion, the project would require an Individual ERP from the  SFWMD. 
 
9.12.4 Aquatic Preserves 
 
There are no listed Aquatic Preserves in the project corridor. 
 
9.12.5  Water Quality 
 
The proposed stormwater facility design will include, at a minimum, the water quality 
requirements for water quality impacts as required by the St. Johns River Water Management 
District, in Rule 40C. Therefore, no further water quality mitigation measures will be needed. 
 
9.12.6  Outstanding Florida Waters 
 
Within the project study area, there are no Outstanding Florida Waters as defined by Chapter 62-
302.700, Florida Administrative Code. Therefore, there will be no impacts to Outstanding Florida 
Waters associated with this project. 
 
9.12.7 Floodplains / Floodways 
 
One area of Hartwood Marsh Road lies within a floodplain; however it not located in a floodway.  
The section of road is located just east of the Progress Energy easement and includes the low 
point of the road, the wetland north of the road and the depression south of the road.  The 100-
year flood elevation was determined used the Federal Emergency Management Agency (FEMA) 
Flood Insurance Rate Maps.  The Map indicates that the 100- year elevation is 100 feet.    
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It is recommended that this section of road be raised above the 100-year floodplain, 
approximately 5 feet above the existing road surface.  The horizontal extent of this impact is 
approximately 250 feet along the alignment   It is anticipated that vertical retaining walls  would 
be utilized to stabilize the side slopes between the roadway and the adjacent ground.  Based on 
these considerations, the resultant impact is approximately 1.72 acre-feet.  The compensation of 
this loss of floodplain volume can be considered in the design of the storm water management 
facility within the contributing basin to the floodplain.   
 
9.12.8 Wildlife and Habitat 
 
The wildlife and protected species assessment consisted of a literature search and review and a 
field investigation. Information on Federal and State listed threatened and endangered species, 
potentially occurring within the project corridor, was obtained from the Florida Natural Areas 
Inventory (FNAI) and the US Fish and Wildlife Service (USFWS). The Florida Fish and Wildlife 
Conservation Commission (FFWCC) database on Bald Eagle occurrence and nesting was 
reviewed for information concerning nests that may be within the project vicinity. Vegetative 
community descriptions are based on FDOT’s Florida Land Use Cover and Forms Classification 
System (FLUCCS). The project will have no adverse impacts on wildlife or protected species. 
 
Protected Plant Species 
According to the FNAI report, there is unlikely or low likelihood of occurrence of rare flora 
(plant) species within the study area.  No protected plant species were observed within the study 
area. This project will not impact any protected plant species. 
 
Protected Wildlife Species 
According to the FNAI report, portions of the study area appear to be located on or near potential 
habitat for rare fauna (wildlife) species. Potential habitat is defined as those areas, which may 
offer suitable habitat for one or more rare species that may be known to occur in the vicinity. 
 
According to FFWCC, one bald eagle nest was identified as being within one mile of the project 
corridor. However, the bald eagle nest is not located directly within the project study area or their 
primary and secondary zones surrounding the nest.  No bald eagles were observed during the site 
investigations. 
 
Of the federal or state listed threatened or endangered species with the potential for occurrence 
within the Hartwood Marsh Road study area, gopher tortoises and active borrows were observed. 
 
Suitable habitats for the Eastern Indigo Snake, Florida Pine Snake, and the Short-tailed Snake 
were found adjacent to the study area.  Standard measures for the Eastern Indigo Snake should be 
implemented to avoid any adverse effects on these species. 
 
Several wading birds identified by the State of Florida as SSC, were observed in ditches and 
stormwater ponds within the project corridor. These birds included Snowy Egret (Egretta thula), 
Tricolored Heron (Egretta tricolor), and White Ibis (Eudocimus albus). 
 
It is likely that the proposed project will affect gopher tortoises and their commensal species 
where the footprint of the proposed roadway improvements crosses through occupied habitat.  It 
is unlikely that the proposed action would affect any other threatened or endangered species 
based on the review of existing state and federal wildlife databases and field surveys.  These 
conclusions do not exclude the possibility that listed species may occasionally forage on-site or 
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may move onto the site at a later date.  For this reason, pre-construction surveys for gopher 
tortoise burrows and new bald eagle nests are recommended.  Additionally, the use of Standard 
Protection Measures for the Eastern Indigo Snake should be employed as a precautionary matter. 
 
9.12.9  Farmlands 
 
The Hartwood Marsh Road PD&E Study was evaluated for farmlands involvement in accordance 
with the Florida Department of Transportation, PD&E Manual, Part 2, Chapter 28, Rev. 04-14-99 
and subsequent directives from the United States Department of Agriculture, Natural Resources 
Conservation Service (NRCS), dated April 30, 1999 and November 1, 1999. After reviewing the 
NRCS directives, it has been determined that the widening of Hartwood Marsh Road is under no 
requirement to make a farmland determination. 
 
9.12.10  Noise 
 
A detailed noise study was not performed during the PD&E process as the vast majority of the 
alignment has no dwellings in close proximity with the corridor.  In the section between US 27 
and South Hancock Road, the right of way corridor is established by dedication of right of way 
during the process of development, 
 
Requests from the public during the public meetings to quantify the anticipated noise levels were 
noted.  Lake County committed to performing that analysis during the final design phase of the 
project.  The alignment through this section of the project is utilizing existing right of way so the 
noise issue would not effect the selection of design elements. 
 
9.12.11 Air 
 
All State and local agencies were provided with an opportunity to comment on this project. There 
were no adverse comments regarding air quality. The project is in an area that has been 
designated as attainment for all of the air quality standards under the criteria in the Clean Air Act. 
Therefore, conformity does not apply. 
 
9.12.12 Contamination 
 
The contamination screening evaluation prepared for this study revealed three sites with potential 
for hazardous materials or petroleum contamination of the soil or groundwater.  Of these sites, 
two were assigned a contamination risk potential rating of Low and one was assigned a 
contamination risk rating of Medium. For all sites rated as having a No or Low risk of 
contamination potential, it is recommended that a review of the Public Record be done to 
determine if any significant changes in the status of any sites have occurred since the 
Contamination Screening Evaluation Report was prepared prior to any right-of-way acquisition. 
Sites classified as having a Medium risk of contamination should have further review into the 
Public Record, particularly with regard to any Contamination Assessment or Remedial Action 
Plans which may be generated in the interim period between the date of the preparation of the 
Contamination Screening Evaluation Report and the date of final design and right-of-way 
acquisition. A preliminary soils screening evaluation involving auger borings and Organic Vapor 
Analyzer (OVA) analysis and laboratory testing of soils, and installation and sampling of 
groundwater monitoring wells should be performed to detect the presence of contaminants in the 
soil and/of groundwater. Ground Penetrating Radar (GPR) should be considered in areas of right 
of-way acquisition involving former gas station sites to detect abandoned underground storage 
tanks. 
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9.13 Utility Impacts 
 
The existing utilities within the Hartwood Marsh study area have the potential to be affected by 
the proposed project.  The utility owners and general locations of these utilities are presented in 
Section 4.1.12.  The exact location of these utility systems will be determined during the design 
phase of this project.  Also during the design phase, utility conflicts will be identified and 
coordination with the affected utility owner will commence to determine appropriate resolution of 
all conflicts. 
 
All of the utilities identified to date along the Hartwood Marsh study area are within the existing 
right-of-way (not within dedicated utility easements).  If the proposed improvements conflict with 
the existing utilities, it will be the utility owners responsibility to design and construct the 
relocation of the utilities in question.  As shown on Table 4-6, depending on the final 
improvement design, water, wastewater, reclaimed water, power, gas and telecommunications 
facilities could be affected. 
 
9.14 Traffic Control Plan 
 
The traffic control plan developed to construct Hartwood Marsh Road shall adhere to the latest 
FDOT Design Standards, Series 600, must maintain the existing number of through travel lanes 
and maintain access to businesses along the corridor.   A conceptual plan is described as follows. 
 
Phase 1: Construct all retention ponds and outfall structures and any offsite conveyance system to 
the ponds.  Construct the new 4-lane roadway through the Tarmac site while maintaining traffic 
on existing Hartwood Marsh Road. Construct any temporary pavement to be used in Phase II. 
 
Phase II:  From US 27 to the southwest corner of the Tarmac site, the intent of the traffic control 
plan is to construct the south half of the road including drainage infrastructure, while maintaining 
traffic on existing Hartwood Marsh Road and any temporary pavement placed during Phase 1.  
Signal modifications will be required at US 27 for this phase.   
 
From the southwest corner of the Tarmac facility to the northeast corner of the property, traffic 
can be diverted to the new roadway if it is complete or can be maintained on the existing 2-lane 
road.  It is possible to have portions of the Phase I and Phase II construction to occur 
concurrently.    
 
From the northeast corner of the Tarmac site to the end of the project, the intent is to construct the 
north half of the roadway including drainage infrastructure while maintaining traffic on the 
existing roadway and any temporary pavement placed in Phase I.  Traffic will need to be 
transitioned at the end of the project to match Marsh Road east of the county line.   
 
Phase III:  From US 27 to the southwest corner of the Tarmac site, the intent of the traffic control 
plan is to construct the north half of the road including drainage infrastructure, while maintaining 
2 lanes of traffic on the new pavement on the south side of the centerline.  Signal modifications 
will be required at US 27 for this phase.   
 
From the southwest corner of the Tarmac facility to the northeast corner of the property, traffic 
can be diverted to the new roadway if it is complete or can be maintained on the existing 2-lane 
road.   
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From the northeast corner of the Tarmac site to the end of the project, the intent is to construct the 
south half of the roadway including drainage infrastructure while maintaining 2 lanes of traffic on 
the on the new pavement on the north side of the centerline. Traffic will need to be transitioned at 
the end of the project to match Marsh Road east of the county line.  Signal installation should be 
complete at this phase.   
 
Phase IV:  The intent is to divert traffic to the new pavement maintaining at least one travel lane 
in each direction.  Construct any remaining median work including turn lanes, curb and drainage 
structures.  Place friction course and final striping.  
 
9.15 Results of Public Involvement Program 
 
9.15.1  Public Involvement Plan 
 
A Public Involvement Plan was prepared for the project. This plan is in compliance with the 
Project Development and Environmental Guidelines; Florida Statute 339.155; Executive Orders 
11990 and 11988; CEQ Regulations for Implementing the Procedural provisions of the Natural 
Environmental Policy Act; and FHWA Order 5610.1C. 
 
9.15.2  Advanced Notification 
 
Because this PD&E is being completed as a County funded project and federal funds are not 
being used, an Advanced Notification Package is not required. 
 
9.15.3  Newsletters 
 
Three newsletters were prepared for this project and mailed to the public in September 2003, 
February 2004, and April 2004.  These newsletters informed the public of the start of the project, 
included a discussion of the study process and schedule, and stressed the need for public input.  
Newsletters were sent out prior to the first and second Public Workshops and the presentation to 
the Lake County Board of County Commissioners (BCC). 
 
9.15.4  Public Information Workshops 
 
Two public information workshops are scheduled during this study. The Kickoff Public 
Workshop was held on Thursday, September 25, 2003 at the Shepherd of the Hills Church.  The 
second Public Workshop was held on March 2, 2004 at the Shepherd of the Hills Church. 
 
Both the first and second workshops began at 6:00 pm with an open-house format, followed by a 
formal presentation. The open-house portion of the meeting included members of the Study Team 
available to answer questions from residents and business owners one-on-one. At 6:30 pm, the 
Study Team gave a formal presentation, which included an overview of the project and described 
the project activities that would occur over the next few months. Following this presentation, a 
question & answer period was held to allow the public to ask questions in a formal setting. 
 
Verbal and written comments were received at each workshop. The written comment forms 
included requests for plots of the project aerial map, suggestions for alternative roadway 
improvements and comments on the lack of turn lanes on the existing corridor.  Input from the 
property owners in attendance was generally positive with most in favor of the proposed four-
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laning of Hartwood Marsh Road.  Sign –in sheets and comment forms from the public workshops 
are included in Appendix C. 
 
9.15.5  Public Hearing 
 
A presentation was given to the Lake County BCC on April 20, 2004.  The Board approved the 
document, with the request that an optional typical section with a multi-purpose trail be added to 
the analysis.  A transcript of the BCC presentation is included in Appendix C. 
 
9.16  Drainage 
 
The proposed drainage system will be designed to convey storm water runoff from the roadway 
to storm water retention or detention ponds.  The conveyance system will consist of a series of 
curb inlets connected by storm sewer pipe which will discharge into the proposed ponds.  
Potential locations for storm water ponds for each drainage basin were identified and are 
discussed below.   
 
9.16.1  Drainage Criteria 
 
The storm water management system will be designed to conform to the St. Johns River Water 
Management District (SJRWMD) criteria and applicable Lake County storm water criteria.  The 
entire project corridor lies within the SJRWMD Ocklawaha River Hydrologic Basin.  A portion 
of the project from approximately the center of the Tarmac sand-mining site to the Orange 
County line falls within the Lake Apopka Hydrologic Basin.    
 
Systems within the Ocklawaha River Hydrologic Basin shall meet applicable discharge criteria 
for 10-year and 25-year frequency storms.  Onsite storage and outlet capacity should be designed 
for the 25-year storm and refined as necessary for the 10-year storm event.  In the Lake Apopka 
Drainage Basin, the phosphorous criterion for Lake Apopka is 55 parts per billion.  For sites 
within this basin, the post development total phosphorous load discharged from the project area 
shall not exceed the pre-development total phosphorous load discharged from the project area.  
Usually with roadway projects, the typical SJRWMD water quality treatment requirements will 
be greater than that necessary to meet the phosphorous criterion.   The criterion is not cumulative, 
so whichever criterion results in the largest calculated storage volume is the one used for design 
of the pond. 
 
The majority of soils in the Hartwood Marsh corridor consist of excessively drainaed to 
moderately well-drained soil.  A complete soil survey and geotechnical investigation should be 
completed in the design phase to determine the actual soil conditions.    The type of soil present in 
the corridor is suitable for dry retention or detention ponds.  The proposed ponds analyzed for this 
project are all considered online ponds, such that the storm sewer system will discharge directly 
into a single pond.  Off-line systems would involve the separation of water quality treatment 
storage from the flood attenuation storage.   This type of system is not always practical because it 
requires a greater amount of land than a single pond. 
 
The proposed ponds for this project are designed based on the drainage characteristics of each 
drainage basin.  Some of the ponds discharge to landlocked lakes, others have no outfall and 
some discharge to Johns Lake which has a positive outfall.  The type of outfall can significantly 
affect the size of a pond.  Since it is presumed that all the proposed ponds will provide some 
retention, the water quality treatment is based on retention of one inch of runoff over the project 
area or 1.25 inches of runoff over the impervious area plus 0.5 inches of runoff over the entire 
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project area, whichever is greater.  The water quality treatment volume would have to be 
recovered in 72 hours.   It is anticipated that all recovery will occur through natural percolation 
into the soil.   
 
The ponds that discharge to a landlocked lake are designed to attenuate the 25-year/96- hour 
storm event runoff volume.  Any runoff above the required attenuation volume would discharge 
to the lake over a weir or through an outfall structure and pipe.  The attenuation volume must be 
recovered in no more than 14 days through infiltration through the soil or with the use of 
underdrain.  
 
The ponds that would have no outfall to a downstream water body or depression are considered 
landlocked.  The pond must be sized to retain the entire runoff from the 100- year/24- hour storm 
event and recover the total volume within 14 days and the water quality volume within 3 days.  
For the ponds that lie within a basin with a positive outfall, the water quality treatment volume 
requirements are the same as described above.  However, the attenuation volume is based on the 
difference between the pre-development and post development 25-year/24-hour discharge rate.  
These ponds have an outfall structure with a weir set at the stage of the required water quality 
volume.  The weir is sized to control the discharge rate to the pre-development condition. 
 
9.16.2  Drainage Basins and Pond Alternatives 
 
The roadway corridor can be divided into several drainage basins based on the vertical alignment 
of the proposed roadway.  For purpose of this analysis, the basin divides were assumed to be at 
the existing high points of the road.  Through the Tarmac facility, the road is not assumed to 
follow the existing ground elevations as discussed in the applicable subbasin section below.   
Based on site reviews and available contour data the basin boundaries can be defined.  Much of 
the contour data is not reflective of the development within the corridor.  Therefore, some of the 
areas that appear to drain toward the road based on contour elevations actually drain to existing 
ponds designed to retain all the runoff from the developed site. 
 
As previously discussed in the existing drainage sections in Section 4 of this report, there is no 
well-defined drainage system in the corridor.  Therefore, there are no existing storm water 
outfalls that need to be preserved.  The pond alternative analysis involved selecting potential sites 
near the existing low points of the road, but considering the placement to make the best use of 
remaining portions of the parcel.  All the ponds were analyzed as if they will be only retaining the 
runoff from the roadway and offsite area that cannot be bypassed.  There may be the potential for 
expansion of these ponds as joint-use ponds as the land surrounding the potential pond site is 
developed.   All the ponds were sized based on a 6 foot depth, 1 to 6 side slopes and a 20 foot 
maintenance berm.  Actual geotechnical data may indicate that the ponds can be deepened or 
must be shallower. The limits of the basin boundaries and the location of the potential ponds sites 
are shown on the concept drawings in Appendix B.  Table 9-3  summarizes the drainage basin 
data. 
 
Basin 1 
Basin 1 lies between US 27 and Hancock Road.  The contributing area is assumed to be only the 
area within the proposed right-of-way.   The Kings Ridge subdivision, the Publix shopping center 
and the Eckerd shopping plaza all have storm water management systems.  This basin is 
considered to be landlocked but with discharge to a landlocked lake.  There is an unnamed lake 
approximately 700 feet south of the Hartwood Marsh Road at approximately Sta. 30+00.  The 
pond within this basin would be designed to attenuate the difference in runoff between the pre-
development and post development 25-year/96-hour storm event.   
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Table 9-3 
Drainage Basin Data 

 

Basin Basin Limits Basin Area 
(ac) 

Impervious 
Area (ac) 

(exc. ponds) 

Applicable 
SJRWMD 

Storm Event 

Required 
Retention 
Volume 
(ac-ft) 

Pond 
Alternative 

Pond Size 
(ac) 

1 Sta. 10+00 to 
Sta. 47+00 11.09 6.33 25 yr/96 hr 7.02 P-1 

P-2 
1.70 
1.70 

2 Sta. 47+00 to 
Sta. 58+00 16.07 1.88 100 yr/24 hr 5.26 P-3 2.14 

3 Sta. 58+00 to 
Sta. 142+00 31.95 3.25 100 yr/24 hr 10.09 P-4 

P-5 
4.40 
5.15 

4 Sta. 142+00 to 
Sta. 155+00 10.29 2.22 100 yr/24 hr 4.14 P-6 2.14 

5 Sta. 155+00 to 
Sta. 181+00 

9.30 
68.37 

4.45 
4.45 

25 yr/24 hr 
100 yr/24 hr 

0.85 
19.68 

P-7 
P-8 

2.14 
5.42 

6 Sta. 181+00 to 
Sta. 197+00 23.30 2.74 100 yr/24 hr 7.63 P-9 2.55 

7 Sta. 197+00 to 
Sta. 227+01.99 9.05 5.09 100 yr/24 hr 5.88 P-10 

P-11 
2.14 
2.14 
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There are two potential pond sites within this basin.  Ones site, Pond P-1, is located immediately 
north of the unnamed lake.  The other site, Pond P-2, is located on a different parcel than Pond P-
1 and lies east of the unnamed lake.  The estimated pond size for this basin is 1.70 acres.   Both of 
these pond alternatives would have an overflow structure discharging to the unnamed lake.   To 
convey storm water to the ponds, a storm sewer pipe would have to be constructed from the 
roadway to the pond.   
 
Basin 2 
Basin 2 lies between Hancock Road and the western limits of Regency Hills.   The contributing 
area consists of the roadway right-of-way and approximately 10.6 acres of offsite area north of 
the road.  It is assumed that the Hartwood Pines development will retain the runoff from its site.   
The low point of the basin is in the road corridor.  Therefore a viable pond site needed to be 
below the road elevation and off the corridor.  Property that meets this requirement lies south of 
the road.  There is only one singly owned parcel south of the road which is currently 
undeveloped.  The hydraulically feasible location on this site for a pond is at the southwest corner 
of the parcel.  However, the First Baptist Church of Clermont has preliminary plans for 
constructing a multi-use facility on the entire site. 
 
The preliminary plans show a wet retention pond in the northwest corner of the site and a dry 
detention pond in the southeast corner.  The estimated size of Pond P-3 for basin 2 is 2.14 acres to 
retain the 100 year/24 hour runoff volume from the contributing basin.  Pond P-3 has been shown 
in the southeast corner of the site with the expectation that a joint use pond to retain the church 
runoff and Hartwood Marsh stormwater runoff could be developed.  To convey storm water to 
this pond, a storm sewer pipe would need to be constructed along Hancock Road. 
 
Basin 3 
Basin 3 lies between the western edge of the Regency Hills subdivision and Sta. 142+00 along 
the realigned road through the Tarmac facility.  The contributing drainage basin is assumed to 
consist only of the road right-of-way.  The Tarmac sand mining operation will be discontinued at 
its current site and will move east of existing Hartwood Marsh Road.  The current property would  
be developed as a residential community.  The intent of the storm water management system for 
the future development is to incorporate the runoff from Hartwood Marsh Road into a series of 
interconnected ponds within the development.  There are no available plans at this time showing 
the potential ponds within the Tarmac site.  Therefore for this report, retention ponds were 
analyzed to retain runoff from the road only.   
 
The basin is considered to be landlocked requiring the total retention of the runoff from 100-
year/24-hour storm event.  The two pond alternatives have been shown in the southwest corner of 
the Tarmac facility.  However, they could easily be situated anywhere along the roadway, as long 
as the vertical alignment of the road is designed such that the storm water can be conveyed to the 
pond site.   The estimated size of Pond P-4 is 4.4 acres.  Pond P-5 is 5.15 acres and is a larger 
than Pond P-4 due to its triangular configuration.  
 
Basin 4 
Basin 4 is a small basin lying between the old roadway and the realigned roadway from Sta. 
142+00 to Sta. 155+00.  The contributing area consists of the two roadways and the undeveloped 
area between them.  The basin is considered to be landlocked requiring the total retention of the 
runoff from 100-year/24-hour storm event.  The only viable place for Pond P-6 is the area 
between the two roads.  The estimated size of the pond is 2.14 acres. 
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Basin 5 
Basin 5 lies between Sta. 155+00 and Sta. 181+00.  The existing roadway drains to the low point 
of the road.  At the low point there are two culverts, one discharging to a wetland north of the 
road and one discharging to a depression south of the road.  The depression and the wetland are 
not connected by a pipe.   
 
Two potential pond locations have been analyzed.  Each pond has a different contributing 
drainage basin.  Basin 5 drains to Pond P-7 and consists of the road right-of-way.  Pond P-7 is 
located approximately 800 feet north of Hartwood Marsh Road and west of the existing wetland.  
The wetland has a hydraulic connection to Johns Lake, which has a positive outfall.  The pond 
has been designed to attenuate the runoff between the pre-development and post development 25-
year/24-hour storm event.  The pond would have an outfall structure that would discharge into the 
wetland.  This pond lies within the Lake Apopka Drainage Basin and would need to be designed 
to meet the SJRWMD phosphorus loads.   The estimated pond size is 2.14 acres.  A storm sewer 
pipe would need to be constructed to convey storm water to the pond.   
 
The second pond alternative is located on the south side or the road in an existing depression.    
Basin 5A consists of the road right-of-way and offsite area south of the road which currently 
drains tot eh depression on the south side of the road. Pond P-8 is considered to be landlocked 
since there is no physical connection to the wetland on the north side of the road, thus requiring 
the total retention of the runoff from 100-year/24-hour storm event.  Therefore, the estimated 
pond size is larger than Pond P-7 at 5.42 acres.   
 
Basin 6 
Basin 6 is located between Sta. 181+00 and Sta. 197+00.  The contributing drainage basin 
consists of the road right-of-way and several of the lots within the Avalon Estates subdivision 
south of the road.  The low point of the basin is at Eddy Drive.  One pond alternative was 
analyzed for this basin.  To avoid impact to the existing orange groves to the north and the homes 
to the south, the pond site selected is on undeveloped property, approximately 600 feet north of 
the road.  It is shown on the east side of the property to minimize the required right of way.  
Situating the pond on the west side of the property , where the ground elevation is slightly lower, 
would increase the amount of contributing area to the pond and subsequently increase the pond 
size.   
 
The basin is considered to be landlocked requiring the total retention of the runoff from 100-
year/24-hour storm event.  The estimated Pond P-9 size is 2.55 acres.  The storm sewer 
conveyance system to the pond could be constructed along Eddy Drive and then along the 
northern edge of the orange grove.  
 
Basin 7 
Basin 7 is located between Sta. 197+00 and the County Line.  The roadway east of Flynn Court 
drains to the northeast.  However there are no potential ponds sites east of Flynn Court.  The 
vertical road grades are conducive to convey the storm water to a pond west of Flynn Court.   The 
contributing drainage basin consists of the road right-of-way.  The low point of the basin is at 
northeast corner of Sadler Court and Hartwood Marsh Road.    
 
The basin is considered to be landlocked requiring the total retention of the runoff from 100-
year/24-hour storm event.  Two pond alternatives were analyzed for this basin. One pond is 
located in the undeveloped parcel at the northeast corner of Sadler Court and Hartwood Marsh 
Road.  The estimated area for Pond P-10 is 2.14 acres.   A second pond is located northwest of 
the termination point of Sadler Court.  Sadler Court drops considerably in elevation to the north.  
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At the end of the road is an existing depression.  Pond P-10 is located west of this depression in 
an old orange grove.  The pond was not located in the depression since it would have to retain all 
the runoff from the contributing area to the depression, resulting in a large pond.  The estimated 
area for Pond P-11 is 2.14 acres.  To convey storm water to the pond, storm sewer would have to 
be constructed on Sadler Court.  Sadler Court is not contained in platted right-of-way.  A drainage 
easement would be required for the storm sewer. 
 
9.16.3 Estimated Pond Costs 
 
The estimated right-of-way cost for each pond alternative is summarized in Table 9-4. 

 
Table 9-4 

Pond Alternative Estimated Right-of-Way Cost 
 

Pond Alternative Estimated Right-of-Way Cost 
P-1 $185,100 
P-2 $185,100 
P-3 $233,000 
P-4 $479,200 
P-5 $560,800 
P-6 $233,000 
P-7 $233,000 
P-8 $590,250 
P-9 $277,700 

P-10 $233,000 
P-11 $479,200 

 
9.17  Structures 
 
There are no anticipated structures along the project corridor. 
 
9.18  Special Features 
 
There are no special features expected along the project corridor. 

 
9.19 Access Management 
 
The proposed access management plan, showing possible directional and full median openings, is 
included on the Concept Plans in Appendix A of this report.   Median opening spacing was 
determined based on the FDOT Access Management Standards for a Class 5 roadway.  This 
allows full median opening spacing at 1,320 feet and directional median opening spacing at 660 
feet.  Full median openings were placed at the following intersections: 
 

•  Danbury Mill Boulevard 
•  South Hancock Road 
•  Regency Hills Subdivision 

•  Lover’s Lane 
•  Sadler Court 
•  Flynn Court 
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Additional median opening were placed throughout that corridor, following the access 
management standards. 
 
The existing median opening at the western Publix driveway is proposed to be closed due to its 
close proximity to the signalized intersection at US 27.  The eastern Publix driveway is proposed 
to have a directional median opening.  
 
As future development occurs, it is recommended that those developments follow the access 
management plan and median spacing provided in this PD&E study. 
 
9.20  Aesthetics and Landscaping 
 
Specific landscape plans have not been developed; however, provisions for landscaping are 
included in the typical sections.  As development occurs along the corridor, landscaping will 
typically be installed by the developer.  Landscaping can be installed within the border area 
provided it meets the 4-foot clear zone requirement from face of curb and FDOT Index 546. 
 
9.21  Recommended Alternative 
 
Based on input received through the public involvement process and with consideration of 
estimated costs and impacts of the alternatives, it is recommended that Hartwood Marsh be 
widened to a four lane divided urban typical section following the preferred alignment through 
the Tarmac facility. 
 
The preferred typical section for Hartwood Marsh is a four-lane divided urban typical section 
with two, twelve-foot (3.6 meter) travel lanes in each direction. Four-foot (1.2 meter) bicycle 
lanes and five-foot (1.5 meter) sidewalks are provided along both sides of the roadway. The 
proposed median is 22 feet (6.8 meters) in width.  Storm water runoff is collected in curb inlets 
and piped to retention ponds. This typical section requires a total of 120 feet (36.6 meters) 
minimum of right-of-way.  
 
The typical section for the South Hancock Road extension is a two-lane divided typical section.  
For the purposes of this study, it was assumed that the South Hancock Road extension would be 
built as two-lanes of a future four-lane typical section. 
 
Concept plans for the recommended improvement alternative for Hartwood Marsh Road and 
South Hancock Road and South Hancock Road are included in Appendix A.
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BASIN DATA / POND CALCULATIONS

Road: Hartwood Marsh Road Sheet: 1 13
County: Lake, FL Prepared By: MAB 1/15/2004
Description: Pre-Development Basin 1 Data Checked By: KVA 7/2/2004
Location: STA. 10+00.00 to STA. 47+00.00 TEI Project No.: 22324.00

BASIN 1 DATA
BASIN AREA COMPONENTS CURVE NUMBER
Area Description Area (ft2) Area (ac) Land-Use Description Soil Name Soil Group CN Area (ac) Product
Within R/W Limits 372374 8.55 Pavement w/n R/W 98 2.04 199.78
Offsite 0 0.00 Pervious w/n R/W Astatula Sand A 39 6.51 253.89
Pond 73984 1.70 Offsite Astatula Sand A 39 0.00 0.00
Basin 1 Total Area = 446358 10.25 Pond Astatula Sand A 39 1.70 66.24

Totals = 10.25 519.91
Composite CN = 50.74

BASIN DESCRIPTION
Within the Right-of-Way limits Basin 1 contains 2 12-ft travel lanes for a total of 24-ft per linear foot.
Using contours from GIS data and field visits, Basin 1 was determined to contain no offsite area.
Water runoff flows south to unnamed lake.

PRE-DEVELOPMENT DISCHARGE RATES RUNOFF VOLUME
Storm Event Discharge Rate (cfs) Volume (ac-ft) = 3.798
10YR 24HR 10.737 Calculated by ICPR
25YR 24HR 20.025
25YR 96HR 30.161

Note:  The above values were calculated by ICPR3.

J:/22324.00/Drainage/PDF for BasinData 10:21 AM - 7/2/2004



BASIN DATA / POND CALCULATIONS

Road: Hartwood Marsh Road Sheet: 2 13
County: Lake, FL Prepared By: MAB 1/15/2004
Description: Basin 1 Data / Pond P-1 Checked By: KVA 7/2/2004
Location: STA. 10+00.00 to STA. 47+00.00 TEI Project No.: 22324.00

BASIN 1 DATA
BASIN AREA COMPONENTS CURVE NUMBER
Area Description Area (ft2) Area (ac) Land-Use Description Soil Name Soil Group CN Area (ac) Product
Within R/W Limits 372374 8.55 Pavement w/n R/W 98 6.33 620.15
Offsite 0 0.00 Pervious w/n R/W Astatula Sand A 39 2.22 86.60
Pond 73984 1.70 Offsite Astatula Sand A 39 0.00 0.00
Basin 1 Total Area = 446358 10.25 Pond Astatula Sand A 39 1.70 66.24

Totals = 10.25 772.99
Composite CN = 75.44

BASIN DESCRIPTION
Within the Right-of-Way limits Basin 1 contains 4 12-ft travel lanes with curb and gutter and sidewalk on both sides for a total 
of 74.5-ft per linear foot.  Using contours from GIS data and field visits, Basin 1 was determined to contain no offsite area.
Water is conveyed to Pond P-1 via storm drain pipes. Water is conveyed east from STA. 10+00.00 to STA. 33+00.00 
and west from STA. 47+00.00 to STA. 33+00.00, then south to Pond P-1.

POND P-1 DATA
POND LOCATION
Utilizing contours from GIS data the pond locations are positioned to take advantage of the following characteristics; low depressions,
property lines, property value, positive outfalls in vicinity, etc.

POND DESCRIPTION
Type: Dry Land Locked / Positive Outfall: Land Locked
Total Pond Area: 1.70-ac Outfall Description:
Berm Width: 20-ft Storm Events: 10yr24hr, 25yr24hr, 25yr96hr, 100yr24hr
Slopes: 6:1 Estimated NWL: 6-ft or deeper below ground surface
Permit Agency: SJRWMD Free Board: 1-ft

STAGE-STORAGE CALCULATIONS SJRWMD TREATMENT CRITERIA
Elevation Area Area Storage Volume
(ft-NGVD) (ft2) (ac) (ac-ft) 1)  (1.0"/12in/ft) x Basin Area: 0.85

Contour elevation 93.00 21780 0.50 0.000 2)  (1.25"/12in/ft) x IMP. Area
Contour elevation 94.00 25600 0.59 0.544 plus (0.5"/12in/ft) x Basin Area: 1.09
Contour elevation 95.00 29584 0.68 1.177
Contour elevation 96.00 33856 0.78 1.905
Contour elevation 97.00 38416 0.88 2.735 RUNOFF VOLUME
Contour elevation 98.00 43264 0.99 3.673 Volume (ac-ft) = 3.007
Contour elevation 99.00 48400 1.11 4.725 Runoff Volume = Post minus Pre
Contour elevation 100.00 53824 1.24 5.898 Calculated by ICPR
Note: Stage-Storage volume computed using the "average end area" Method VOLUME PROVIDED

Volume (ac-ft) = 4.725

J:/22324.00/Drainage/PDF for BasinData 10:21 AM - 7/2/2004



BASIN DATA / POND CALCULATIONS

Road: Hartwood Marsh Road Sheet: 3 13
County: Lake, FL Prepared By: MAB 1/15/2004
Description: Basin 1 Data / Pond P-2 (Pond P-1 Alternative) Checked By: KVA 7/2/2004
Location: STA. 10+00.00 to STA. 47+00.00 TEI Project No.: 22324.00

BASIN 1 DATA
BASIN AREA COMPONENTS CURVE NUMBER
Area Description Area (ft2) Area (ac) Land-Use Description Soil Name Soil Group CN Area (ac) Product
Within R/W Limits 372374 8.55 Pavement w/n R/W 98 6.33 620.15
Offsite 0 0.00 Pervious w/n R/W Astatula Sand A 39 2.22 86.60
Pond 73984 1.70 Offsite Astatula Sand A 39 0.00 0.00
Basin 1 Total Area = 446358 10.25 Pond Astatula Sand A 39 1.70 66.24

Totals = 10.25 772.99
Composite CN = 75.44

BASIN DESCRIPTION
Within the Right-of-Way limits Basin 1 contains 4 12-ft travel lanes with curb and gutter and sidewalk on both sides for a total
of 74.5-ft per linear foot.  Using contours from GIS data and field visits, Basin 1 was determined to contain no offsite area.
Water is conveyed to Pond P-2 via storm drain pipes. Water is conveyed east from STA. 10+00.00 to STA. 34+00.00
and west from STA. 47+00.00 to STA. 34+00.00, then south to Pond P-2.

POND P-2 DATA (ALTERNATIVE TO POND P-1)
POND LOCATION
Utilizing contours from GIS data the pond locations are positioned to take advantage of the following characteristics; low depressions,
property lines, property value, positive outfalls in vicinity, etc.

POND DESCRIPTION
Type: Dry Land Locked / Positive Outfall: Land Locked
Total Pond Area: 1.70-ac Outfall Description:
Berm Width: 20-ft Storm Events: 10yr24hr, 25yr24hr, 25yr96hr, 100yr24hr
Slopes: 6:1 Estimated NWL: 6-ft or deeper below ground surface
Permit Agency: SJRWMD Free Board: 1-ft

STAGE-STORAGE CALCULATIONS SJRWMD TREATMENT CRITERIA
Elevation Area Area Storage Volume
(ft-NGVD) (ft2) (ac) (ac-ft) 1)  (1.0"/12in/ft) x Basin Area: 0.85

Contour elevation 93.00 21780 0.50 0.000 2)  (1.25"/12in/ft) x IMP. Area
Contour elevation 94.00 25600 0.59 0.544 plus (0.5"/12in/ft) x Basin Area: 1.09
Contour elevation 95.00 29584 0.68 1.177
Contour elevation 96.00 33856 0.78 1.905
Contour elevation 97.00 38416 0.88 2.735 RUNOFF VOLUME
Contour elevation 98.00 43264 0.99 3.673 Volume (ac-ft) = 3.007
Contour elevation 99.00 48400 1.11 4.725 Runoff Volume = Post minus Pre
Contour elevation 100.00 53824 1.24 5.898 Calculated by ICPR
Note: Stage-Storage volume computed using the "average end area" Method VOLUME PROVIDED

Volume (ac-ft) = 4.725

J:/22324.00/Drainage/PDF for BasinData 10:21 AM - 7/2/2004



BASIN DATA / POND CALCULATIONS

Road: Hartwood Marsh Road Sheet: 4 13
County: Lake, FL Prepared By: MAB 1/15/2004
Description: Basin 2 Data / Pond P-3 Checked By: KVA 7/2/2004
Location: STA. 47+00.00 to STA. 58+00.00 TEI Project No.: 22324.00

BASIN 2 DATA
BASIN AREA COMPONENTS CURVE NUMBER
Area Description Area (ft2) Area (ac) Land-Use Description Soil Name Soil Group CN Area (ac) Product
Within R/W Limits 145445 3.34 Pavement w/n R/W 98 1.88 184.37
Offsite 461420 10.59 Pervious w/n R/W Astatula Sand A 39 1.46 56.85
Pond 93025 2.14 Offsite Astatula Sand A 39 10.59 413.12
Basin 2 Total Area = 699890 16.07 Pond Astatula Sand A 39 2.14 83.29

Totals = 16.07 737.62
Composite CN = 45.91

BASIN DESCRIPTION
Within the Right-of-Way limits Basin 2 contains 4 12-ft travel lanes with curb and gutter and sidewalk on both sides for a total
of 74.5-ft per linear foot.  The offsite area was determined using contours from GIS data and scaling the approximate basin boundaries.
Water is conveyed to Pond P-3 via storm drain pipes. Water is conveyed west from STA. 58+00.00 to STA. 47+00.00, then
south to Pond P-3.

POND P-3 DATA
POND LOCATION
Utilizing contours from GIS data the pond locations are positioned to take advantage of the following characteristics; low depressions,
property lines, property value, positive outfalls in vicinity, field visits, etc.

POND DESCRIPTION
Type: Dry Land Locked / Positive Outfall: Land Locked
Total Pond Area: 2.14-ac Outfall Description:
Berm Width: 20-ft Storm Events: 10yr24hr, 25yr24hr, 100yr24hr
Slopes: 6:1 Estimated NWL: 6-ft or deeper below ground surface
Permit Agency: SJRWMD Free Board: 1-ft

STAGE-STORAGE CALCULATIONS SJRWMD TREATMENT CRITERIA
Elevation Area Area Storage Volume
(ft-NGVD) (ft2) (ac) (ac-ft) 1)  (1.0"/12in/ft) x Basin Area: 1.34

Contour elevation 125.00 32670 0.75 0.000 2)  (1.25"/12in/ft) x IMP. Area
Contour elevation 126.00 37249 0.86 0.803 plus (0.5"/12in/ft) x Basin Area: 0.87
Contour elevation 127.00 42025 0.96 1.713
Contour elevation 128.00 47089 1.08 2.735
Contour elevation 129.00 52441 1.20 3.878 RUNOFF VOLUME
Contour elevation 130.00 58081 1.33 5.146 Volume (ac-ft) = 5.261
Contour elevation 131.00 64009 1.47 6.548 Calculated by ICPR
Contour elevation 132.00 70225 1.61 8.089
Note: Stage-Storage volume computed using the "average end area" Method VOLUME PROVIDED

Volume (ac-ft) = 6.548
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BASIN DATA / POND CALCULATIONS

Road: Hartwood Marsh Road Sheet: 5 13
County: Lake, FL Prepared By: MAB 1/15/2004
Description: Basin 3 Data / Pond P-4 Checked By: KVA 7/2/2004
Location: STA. 58+00.00 to STA. 142+00.00 TEI Project No.: 22324.00

BASIN 3 DATA
BASIN AREA COMPONENTS CURVE NUMBER
Area Description Area (ft2) Area (ac) Land-Use Description Soil Name Soil Group CN Area (ac) Product
Within R/W Limits 1138407 26.13 Pavement w/n R/W 98 3.25 318.46
Offsite 61589 1.41 Pervious w/n R/W Astatula Sand A 39 22.88 892.50
Pond 191664 4.40 Offsite Astatula Sand A 39 1.41 55.14
Basin 3 Total Area = 1391660 31.95 Pond Astatula Sand A 39 4.40 171.60

Totals = 31.95 1437.70
Composite CN = 45.00

BASIN DESCRIPTION
Within the Right-of-Way limits Basin 3 contains 4 12-ft travel lanes with curb and gutter and sidewalk on both sides for a total
of 74.5-ft per linear foot.  The offsite area was determined using contours from GIS data and scaling the approximate basin boundaries.
Water is conveyed to Pond P-4 via storm drain pipes. Water is conveyed east from STA. 58+00.00 to STA. 77+00.00
and west from STA. 142+00.00 to STA. 77+00.00, then northwest to Pond P-4. 

POND P-4 DATA
POND LOCATION
Utilizing contours from GIS data the pond locations are positioned to take advantage of the following characteristics; low depressions,
property lines, property value, positive outfalls in vicinity, field visits, etc.

POND DESCRIPTION
Type: Dry Land Locked / Positive Outfall: Land Locked
Total Pond Area: 4.40-ac Outfall Description:
Berm Width: 20-ft Storm Events: 10yr24hr, 25yr24hr, 100yr24hr
Slopes: 6:1 Estimated NWL: 6-ft or deeper below ground surface
Permit Agency: SJRWMD Free Board: 1-ft

STAGE-STORAGE CALCULATIONS SJRWMD TREATMENT CRITERIA
Elevation Area Area Storage Volume
(ft-NGVD) (ft2) (ac) (ac-ft) 1)  (1.0"/12in/ft) x Basin Area: 2.66

Contour elevation 116.00 98010 2.25 0.000 2)  (1.25"/12in/ft) x IMP. Area
Contour elevation 117.00 105625 2.42 2.337 plus (0.5"/12in/ft) x Basin Area: 1.67
Contour elevation 118.00 113569 2.61 4.853
Contour elevation 119.00 121801 2.80 7.555
Contour elevation 120.00 130321 2.99 10.449 RUNOFF VOLUME
Contour elevation 121.00 139129 3.19 13.542 Volume (ac-ft) = 10.088
Contour elevation 122.00 148225 3.40 16.840 Calculated by ICPR
Contour elevation 123.00 157609 3.62 20.351
Note: Stage-Storage volume computed using the "average end area" Method VOLUME PROVIDED

Volume (ac-ft) = 16.840
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BASIN DATA / POND CALCULATIONS

Road: Hartwood Marsh Road Sheet: 6 13
County: Lake, FL Prepared By: MAB 1/15/2004
Description: Basin 3 Data / Pond P-5 (Pond P-4 Alternative) Checked By: KVA 7/2/2004
Location: STA. 58+00.00 to STA. 142+00.00 TEI Project No.: 22324.00

BASIN 3 DATA
BASIN AREA COMPONENTS CURVE NUMBER
Area Description Area (ft2) Area (ac) Land-Use Description Soil Name Soil Group CN Area (ac) Product
Within R/W Limits 1138407 26.13 Pavement w/n R/W 98 3.25 318.46
Offsite 61589 1.41 Pervious w/n R/W Astatula Sand A 39 22.88 892.50
Pond 224441 5.15 Offsite Astatula Sand A 39 1.41 55.14
Basin 3 Total Area = 1424437 32.70 Pond Astatula Sand A 39 5.15 200.95

Totals = 32.70 1467.05
Composite CN = 44.86

BASIN DESCRIPTION
Within the Right-of-Way limits Basin 3 contains 4 12-ft travel lanes with curb and gutter and sidewalk on both sides for a total
of 74.5-ft per linear foot.  The offsite area was determined using contours from GIS data and scaling the approximate basin boundaries.
Water is conveyed to Pond P-5 via storm drain pipes. Water is conveyed east from STA. 58+00.00 to STA. 80+00.00
and west from STA. 142+00.00 to STA. 80+00.00, then southeast to Pond P-5. 

POND P-5 DATA (ALTERNATIVE TO POND P-4)
POND LOCATION
Utilizing contours from GIS data the pond locations are positioned to take advantage of the following characteristics; low depressions,
property lines, property value, positive outfalls in vicinity, field visits, etc.

POND DESCRIPTION
Type: Dry Land Locked / Positive Outfall: Land Locked
Total Pond Area: 2.14-ac Outfall Description:
Berm Width: 20-ft Storm Events: 10yr24hr, 25yr24hr, 100yr24hr
Slopes: 6:1 Estimated NWL: 6-ft or deeper below ground surface
Permit Agency: SJRWMD Free Board: 1-ft

STAGE-STORAGE CALCULATIONS SJRWMD TREATMENT CRITERIA
Elevation Area Area Storage Volume
(ft-NGVD) (ft2) (ac) (ac-ft) 1)  (1.0"/12in/ft) x Basin Area: 2.73

Contour elevation 116.00 54550 1.25 0.000 2)  (1.25"/12in/ft) x IMP. Area
Contour elevation 117.00 61470 1.41 1.332 plus (0.5"/12in/ft) x Basin Area: 1.70
Contour elevation 118.00 68616 1.58 2.825
Contour elevation 119.00 75988 1.74 4.485
Contour elevation 120.00 83586 1.92 6.316 RUNOFF VOLUME
Contour elevation 121.00 91411 2.10 8.325 Volume (ac-ft) = 10.088
Contour elevation 122.00 99461 2.28 10.516 Calculated by ICPR
Contour elevation 123.00 107738 2.47 12.894
Note: Stage-Storage volume computed using the "average end area" Method VOLUME PROVIDED

Volume (ac-ft) = 10.516
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BASIN DATA / POND CALCULATIONS

Road: Hartwood Marsh Road Sheet: 7 13
County: Lake, FL Prepared By: MAB 1/15/2004
Description: Basin 4 Data / Pond P-6 Checked By: KVA 7/2/2004
Location: STA. 142+00.00 to STA. 155+00.00 TEI Project No.: 22324.00

BASIN 4 DATA
BASIN AREA COMPONENTS CURVE NUMBER
Area Description Area (ft2) Area (ac) Land-Use Description Soil Name Soil Group CN Area (ac) Product
Within R/W Limits 156788 3.60 Pavement w/n R/W 98 2.22 217.89
Offsite 198504 4.56 Pervious w/n R/W Astatula Sand A 39 1.38 53.66
Pond 93025 2.14 Offsite Astatula Sand A 39 4.56 177.72
Basin 4 Total Area = 448317 10.29 Pond Astatula Sand A 39 2.14 83.29

Totals = 10.29 532.56
Composite CN = 51.75

BASIN DESCRIPTION
Within the Right-of-Way limits Basin 4 contains 4 12-ft travel lanes with curb and gutter and sidewalk on both sides for a total
of 74.5-ft per linear foot.  The offsite area was determined using contours from GIS data and field visits.
Water is conveyed to Pond P-6 via storm drain pipes. Water is conveyed west from STA. 155+00.00 to STA. 142+00.00, then
northwest to Pond P-6.

POND P-6 DATA
POND LOCATION
Utilizing contours from GIS data the pond locations are positioned to take advantage of the following characteristics; low depressions,
property lines, property value, positive outfalls in vicinity, field visits, etc.

POND DESCRIPTION
Type: Dry Land Locked / Positive Outfall: Land Locked
Total Pond Area: 2.14-ac Outfall Description:
Berm Width: 20-ft Storm Events: 10yr24hr, 25yr24hr, 100yr24hr
Slopes: 6:1 Estimated NWL: 6-ft or deeper below ground surface
Permit Agency: SJRWMD Free Board: 1-ft

STAGE-STORAGE CALCULATIONS SJRWMD TREATMENT CRITERIA
Elevation Area Area Storage Volume
(ft-NGVD) (ft2) (ac) (ac-ft) 1)  (1.0"/12in/ft) x Basin Area: 0.86

Contour elevation 110.00 32670 0.75 0.000 2)  (1.25"/12in/ft) x IMP. Area
Contour elevation 111.00 37249 0.86 0.803 plus (0.5"/12in/ft) x Basin Area: 0.66
Contour elevation 112.00 42025 0.96 1.713
Contour elevation 113.00 47089 1.08 2.735
Contour elevation 114.00 52441 1.20 3.878 RUNOFF VOLUME
Contour elevation 115.00 58081 1.33 5.146 Volume (ac-ft) = 4.137
Contour elevation 116.00 64009 1.47 6.548 Calculated by ICPR
Contour elevation 117.00 70225 1.61 8.089
Note: Stage-Storage volume computed using the "average end area" Method VOLUME PROVIDED

Volume (ac-ft) = 6.548
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BASIN DATA / POND CALCULATIONS

Road: Hartwood Marsh Road Sheet: 8 13
County: Lake, FL Prepared By: MAB 1/15/2004
Description: Pre-Development Basin 5 Data Checked By: KVA 7/2/2004
Location: STA. 155+00.00 to STA. 181+00.00 TEI Project No.: 22324.00

BASIN 5 DATA
BASIN AREA COMPONENTS CURVE NUMBER
Area Description Area (ft2) Area (ac) Land-Use Description Soil Name Soil Group CN Area (ac) Product
Within R/W Limits 311999 7.16 Pavement w/n R/W 98 1.43 140.39
Offsite 0 0.00 Pervious w/n R/W Astatula Sand A 39 5.73 223.47
Pond 93025 2.14 Offsite Astatula Sand A 39 0.00 0.00
Basin 5 Total Area = 405024 9.30 Pond Astatula Sand A 39 2.14 83.29

Totals = 9.30 447.14
Composite CN = 48.09

BASIN DESCRIPTION
Within the Right-of-Way limits Basin 5 contains 2 12-ft travel lanes for a total of 24-ft per linear foot.
Using contours from GIS data and field visits, Basin 5 was determined to contain no offsite area.
Water runoff flows north to John's Lake.

PRE-DEVELOPMENT DISCHARGE RATES
Storm Event Discharge Rate (cfs)
10YR 24HR 7.852
25YR 24HR 15.676
25YR 96HR 24.965

Note:  The above values were calculated by ICPR3.
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BASIN DATA / POND CALCULATIONS

Road: Hartwood Marsh Road Sheet: 9 13
County: Lake, FL Prepared By: MAB 1/15/2004
Description: Basin 5 Data / Pond P-7 Checked By: KVA 7/2/2004
Location: STA. 155+00.00 to STA. 181+00.00 TEI Project No.: 22324.00

BASIN 5 DATA
BASIN AREA COMPONENTS CURVE NUMBER
Area Description Area (ft2) Area (ac) Land-Use Description Soil Name Soil Group CN Area (ac) Product
Within R/W Limits 311999 7.16 Pavement w/n R/W 98 4.45 435.78
Offsite 0 0.00 Pervious w/n R/W Astatula Sand A 39 2.72 105.92
Pond 93025 2.14 Offsite Astatula Sand A 39 0.00 0.00
Basin 5 Total Area = 405024 9.30 Pond Astatula Sand A 39 2.14 83.29

Totals = 9.30 624.98
TIME OF CONCENTRATION Composite CN = 67.22
Tc = 14-min

BASIN DESCRIPTION
Within the Right-of-Way limits Basin 5 contains 4 12-ft travel lanes with curb and gutter and sidewalk on both sides for a total
of 74.5-ft per linear foot.  Using contours from GIS data and field visits, Basin 5 was determined to contain no offsite area.
Water is conveyed to Pond P-7 via storm drain pipes. Water is conveyed east from STA. 155+00.00 to STA. 170+00.00
and west from STA. 181+00.00 to STA. 170+00.00, then north to Pond P-7.

POND P-7 DATA
POND LOCATION
Utilizing contours from GIS data the pond locations are positioned to take advantage of the following characteristics; low depressions,
property lines, property value, positive outfalls in vicinity, field visits, etc.

POND DESCRIPTION
Type: Dry Land Locked / Positive Outfall: Positive Outfall
Total Pond Area: 2.14-ac Outfall Description: Lake north of Pond P-7
Berm Width: 20-ft Storm Events: 10yr24hr, 25yr24hr, 25yr96hr
Slopes: 6:1 Estimated NWL: 6-ft or deeper below ground surface
Permit Agency: SJRWMD Free Board: 1-ft

STAGE-STORAGE CALCULATIONS SJRWMD TREATMENT CRITERIA
Elevation Area Area Storage Volume
(ft-NGVD) (ft2) (ac) (ac-ft) 1)  (1.0"/12in/ft) x Basin Area: 0.77

Contour elevation 91.00 32670 0.75 0.000 2)  (1.25"/12in/ft) x IMP. Area
Contour elevation 92.00 37249 0.86 0.803 plus (0.5"/12in/ft) x Basin Area: 0.85
Contour elevation 93.00 42025 0.96 1.713
Contour elevation 94.00 47089 1.08 2.735
Contour elevation 95.00 52441 1.20 3.878 POST-DEVELOPMENT DISCHARGE RATES
Contour elevation 96.00 58081 1.33 5.146 Storm Discharge Max.
Contour elevation 97.00 64009 1.47 6.548 Event Rate (cfs) Stage (ft)
Contour elevation 98.00 70225 1.61 8.089 10YR 24HR 5.015 92.391
Note: Stage-Storage volume computed using the "average end area" Method 25YR 24HR 12.279 92.746

25YR 96HR 19.639 94.355
Note:  The above values were calculated by ICPR3.
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BASIN DATA / POND CALCULATIONS

Road: Hartwood Marsh Road Sheet: 10 13
County: Lake, FL Prepared By: MAB 1/15/2004
Description: Basin 5A Data / Pond P-8 (Pond P-7 Alternative) Checked By: KVA 7/2/2004
Location: STA. 155+00.00 to STA. 181+00.00 TEI Project No.: 22324.00

BASIN 5A DATA
BASIN AREA COMPONENTS CURVE NUMBER
Area Description Area (ft2) Area (ac) Land-Use Description Soil Name Soil Group CN Area (ac) Product
Within R/W Limits 311999 7.16 Pavement w/n R/W 98 4.45 435.78
Offsite 2429946 55.78 Pervious w/n R/W Astatula Sand A 39 2.72 105.92
Pond 236196 5.42 Offsite Astatula Sand A 39 55.78 2175.57
Basin 5A Total Area = 2978141 68.37 Pond Astatula Sand A 39 5.42 211.47

Totals = 68.37 2928.74
Composite CN = 42.84

BASIN DESCRIPTION
Within the Right-of-Way limits Basin 5A contains 4 12-ft travel lanes with curb and gutter and sidewalk on both sides for a total
of 74.5-ft per linear foot.  The offsite area was determined using contours from GIS data and scaling the approximate basin boundaries.
Water is conveyed to Pond P-8 via storm drain pipes. Water is conveyed east from STA. 155+00.00 to STA. 170+00.00
and west from STA. 181+00.00 to STA. 170+00.00, then south to Pond P-8.

POND P-8 DATA (ALTERNATIVE TO POND P-7)
POND LOCATION
Utilizing contours from GIS data the pond locations are positioned to take advantage of the following characteristics; low depressions,
property lines, property value, positive outfalls in vicinity, field visits, etc.

POND DESCRIPTION
Type: Dry Land Locked / Positive Outfall: Land Locked
Total Pond Area: 5.42-ac Outfall Description:
Berm Width: 20-ft Storm Events: 10yr24hr, 25yr24hr, 100yr24hr
Slopes: 6:1 Estimated NWL: 6-ft or deeper below ground surface
Permit Agency: SJRWMD Free Board: 1-ft

STAGE-STORAGE CALCULATIONS SJRWMD TREATMENT CRITERIA
Elevation Area Area Storage Volume
(ft-NGVD) (ft2) (ac) (ac-ft) 1)  (1.0"/12in/ft) x Basin Area: 5.70

Contour elevation 84.00 130680 3.00 0.000 2)  (1.25"/12in/ft) x IMP. Area
Contour elevation 85.00 139876 3.21 3.106 plus (0.5"/12in/ft) x Basin Area: 3.31
Contour elevation 86.00 148996 3.42 6.421
Contour elevation 87.00 158404 3.64 9.950
Contour elevation 88.00 168100 3.86 13.698 RUNOFF VOLUME
Contour elevation 89.00 178084 4.09 17.671 Volume (ac-ft) = 19.684
Contour elevation 90.00 188356 4.32 21.877 Calculated by ICPR
Contour elevation 91.00 198916 4.57 26.323
Note: Stage-Storage volume computed using the "average end area" Method VOLUME PROVIDED

Volume (ac-ft) = 21.877
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BASIN DATA / POND CALCULATIONS

Road: Hartwood Marsh Road Sheet: 11 13
County: Lake, FL Prepared By: MAB 1/15/2004
Description: Basin 6 Data / Pond P-9 Checked By: KVA 7/2/2004
Location: STA. 181+00.00 to STA. 197+00.00 TEI Project No.: 22324.00

BASIN 6 DATA
BASIN AREA COMPONENTS CURVE NUMBER
Area Description Area (ft2) Area (ac) Land-Use Description Soil Name Soil Group CN Area (ac) Product
Within R/W Limits 191134 4.39 Pavement w/n R/W 98 2.74 268.17
Offsite 712781 16.36 Pervious w/n R/W Astatula Sand A 39 1.65 64.40
Pond 110889 2.55 Offsite Astatula Sand A 39 16.36 638.16
Basin 6 Total Area = 1014804 23.30 Pond Astatula Sand A 39 2.55 99.28

Totals = 23.30 1070.02
Composite CN = 45.93

BASIN DESCRIPTION
Within the Right-of-Way limits Basin 6 contains 4 12-ft travel lanes with curb and gutter and sidewalk on both sides for a total
of 74.5-ft per linear foot.  The offsite area was determined using contours from GIS data and scaling the approximate basin boundaries.
Water is conveyed to Pond P-9 via storm drain pipes. Water is conveyed east from STA. 181+00.00 to STA. 185+00.00
and west from STA. 197+00.00 to STA. 185+00.00, then north to Pond P-9.

POND P-9 DATA
POND LOCATION
Utilizing contours from GIS data the pond locations are positioned to take advantage of the following characteristics; low depressions,
property lines, property value, positive outfalls in vicinity, field visits, etc.

POND DESCRIPTION
Type: Dry Land Locked / Positive Outfall: Land Locked
Total Pond Area: 2.55-ac Outfall Description:
Berm Width: 20-ft Storm Events: 10yr24hr, 25yr24hr, 100yr24hr
Slopes: 6:1 Estimated NWL: 6-ft or deeper below ground surface
Permit Agency: SJRWMD Free Board: 1-ft

STAGE-STORAGE CALCULATIONS SJRWMD TREATMENT CRITERIA
Elevation Area Area Storage Volume
(ft-NGVD) (ft2) (ac) (ac-ft) 1)  (1.0"/12in/ft) x Basin Area: 1.94

Contour elevation 128.00 43560 1.000 0.000 2)  (1.25"/12in/ft) x IMP. Area
Contour elevation 129.00 48841 1.121 1.061 plus (0.5"/12in/ft) x Basin Area: 1.26
Contour elevation 130.00 54289 1.246 2.244
Contour elevation 131.00 60025 1.378 3.557
Contour elevation 132.00 66049 1.516 5.004 RUNOFF VOLUME
Contour elevation 133.00 72361 1.661 6.592 Volume (ac-ft) = 7.634
Contour elevation 134.00 78961 1.813 8.329 Calculated by ICPR
Contour elevation 135.00 85849 1.971 10.221
Note: Stage-Storage volume computed using the "average end area" Method VOLUME PROVIDED

Volume (ac-ft) = 8.329
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BASIN DATA / POND CALCULATIONS

Road: Hartwood Marsh Road Sheet: 12 13
County: Lake, FL Prepared By: MAB 1/15/2004
Description: Basin 7 Data / Pond P-10 Checked By: KVA 7/2/2004
Location: STA. 197+25.00 to STA. 227+00.00 TEI Project No.: 22324.00

BASIN 7 DATA
BASIN AREA COMPONENTS CURVE NUMBER
Area Description Area (ft2) Area (ac) Land-Use Description Soil Name Soil Group CN Area (ac) Product
Within R/W Limits 301075 6.91 Pavement w/n R/W 98 5.09 498.63
Offsite 0 0.00 Pervious w/n R/W Astatula Sand A 39 1.82 71.12
Pond 93025 2.14 Offsite Astatula Sand A 39 0.00 0.00
Basin 7 Total Area = 394100 9.05 Pond Astatula Sand A 39 2.14 83.29

Totals = 9.05 653.04
Composite CN = 72.18

BASIN DESCRIPTION
Within the Right-of-Way limits Basin 7 contains 4 12-ft travel lanes with curb and gutter and sidewalk on both sides for a total
of 74.5-ft per linear foot.  Using contours from GIS data and field visits, Basin 7 was determined to contain no offsite area.
Water is conveyed to Pond P-10 via storm drain pipes. Water is conveyed east from STA. 197+25.00 to STA. 201+00.00
and west from STA. 227+00.00 to STA. 201+00.00, then north to Pond P-10.

POND P-10 DATA
POND LOCATION
Utilizing contours from GIS data the pond locations are positioned to take advantage of the following characteristics; low depressions,
property lines, property value, positive outfalls in vicinity, field visits, etc.

POND DESCRIPTION
Type: Dry Land Locked / Positive Outfall: Land Locked
Total Pond Area: 2.14-ac Outfall Description:
Berm Width: 20-ft Storm Events: 10yr24hr, 25yr24hr, 100yr24hr
Slopes: 6:1 Estimated NWL: 6-ft or deeper below ground surface
Permit Agency: SJRWMD Free Board: 1-ft

STAGE-STORAGE CALCULATIONS SJRWMD TREATMENT CRITERIA
Elevation Area Area Storage Volume
(ft-NGVD) (ft2) (ac) (ac-ft) 1)  (1.0"/12in/ft) x Basin Area: 0.75

Contour elevation 127.00 32670 0.75 0.000 2)  (1.25"/12in/ft) x IMP. Area
Contour elevation 128.00 37249 0.86 0.803 plus (0.5"/12in/ft) x Basin Area: 0.91
Contour elevation 129.00 42025 0.96 1.713
Contour elevation 130.00 47089 1.08 2.735
Contour elevation 131.00 52441 1.20 3.878 RUNOFF VOLUME
Contour elevation 132.00 58081 1.33 5.146 Volume (ac-ft) = 5.884
Contour elevation 133.00 64009 1.47 6.548 Calculated by ICPR
Contour elevation 134.00 70225 1.61 8.089
Note: Stage-Storage volume computed using the "average end area" Method VOLUME PROVIDED

Volume (ac-ft) = 6.548
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BASIN DATA / POND CALCULATIONS

Road: Hartwood Marsh Road Sheet: 13 13
County: Lake, FL Prepared By: MAB 1/15/2004
Description: Basin 7 Data / Pond P-11 (Pond P-10 Alternative) Checked By: KVA 7/2/2004
Location: STA. 197+25.00 to STA. 227+00.00 TEI Project No.: 22324.00

BASIN 7 DATA
BASIN AREA COMPONENTS CURVE NUMBER
Area Description Area (ft2) Area (ac) Land-Use Description Soil Name Soil Group CN Area (ac) Product
Within R/W Limits 301075 6.91 Pavement w/n R/W 98 5.09 498.63
Offsite 0 0.00 Pervious w/n R/W Astatula Sand A 39 1.82 71.12
Pond 93025 2.14 Offsite Astatula Sand A 39 0.00 0.00
Basin 7 Total Area = 394100 9.05 Pond Astatula Sand A 39 2.14 83.29

Totals = 9.05 653.04
Composite CN = 72.18

BASIN DESCRIPTION
Within the Right-of-Way limits Basin 7 contains 4 12-ft travel lanes with curb and gutter and sidewalk on both sides for a total
of 74.5-ft per linear foot.  Using contours from GIS data and field visits, Basin 7 was determined to contain no offsite area.
Water is conveyed to Pond P-11 via storm drain pipes. Water is conveyed east from STA. 197+25.00 to STA. 208+00.00
and west from STA. 227+00.00 to STA. 208+00.00, then north to Pond P-11.

POND P-11 DATA (ALTERNATIVE TO POND P-10)
POND LOCATION
Utilizing contours from GIS data the pond locations are positioned to take advantage of the following characteristics; low depressions,
property lines, property value, positive outfalls in vicinity, field visits, etc.

POND DESCRIPTION
Type: Dry Land Locked / Positive Outfall: Land Locked
Total Pond Area: 2.14-ac Outfall Description:
Berm Width: 20-ft Storm Events: 10yr24hr, 25yr24hr, 100yr24hr
Slopes: 6:1 Estimated NWL: 6-ft or deeper below ground surface
Permit Agency: SJRWMD Free Board: 1-ft

STAGE-STORAGE CALCULATIONS SJRWMD TREATMENT CRITERIA
Elevation Area Area Storage Volume
(ft-NGVD) (ft2) (ac) (ac-ft) 1)  (1.0"/12in/ft) x Basin Area: 0.75

Contour elevation 153.00 32670 0.75 0.000 2)  (1.25"/12in/ft) x IMP. Area
Contour elevation 154.00 37249 0.86 0.803 plus (0.5"/12in/ft) x Basin Area: 0.91
Contour elevation 155.00 42025 0.96 1.713
Contour elevation 156.00 47089 1.08 2.735
Contour elevation 157.00 52441 1.20 3.878 RUNOFF VOLUME
Contour elevation 158.00 58081 1.33 5.146 Volume (ac-ft) = 5.884
Contour elevation 159.00 64009 1.47 6.548 Calculated by ICPR
Contour elevation 160.00 70225 1.61 8.089
Note: Stage-Storage volume computed using the "average end area" Method VOLUME PROVIDED

Volume (ac-ft) = 6.548
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ICPR RESULTS / VOLUME REQUIREMENTS

Road: Hartwood Marsh Road Sheet: 1 1
County: Lake, FL Prepared By: MAB 1/15/2004
Description: ICPR Results Checked By: KVA 7/2/2004

TEI Project No.: 22324.00

BASIN STORM RUNOFF RUNOFF DISCHARGE
BASIN AREA (ac) EVENT VOLUME (in) VOLUME (ac-ft) RATE (cfs)

Pre-Dev. Basin 1 10.25 10YR 24HR 1.538 1.313 10.737
(Pond P-1, Pond P-2) 25YR 24HR 2.645 2.259 20.025

25YR 96HR 4.448 3.798 30.161
Basin 1 10.25 10YR 24HR 3.890 3.322 0.797

(Pond P-1, Pond P-2) 25YR 24HR 5.550 4.739 3.408
25YR 96HR 7.970 6.806 29.911

Basin 2 16.07 10YR 24HR 1.147 1.536 N/A
(Pond P-3) 25YR 24HR 2.107 2.821 N/A

100YR 24HR 3.929 5.261 N/A
Basin 3 31.95 10YR 24HR 1.077 2.867 N/A

(Pond P-4) 25YR 24HR 2.007 5.343 N/A
100YR 24HR 3.789 10.088 N/A

Basin 3 Alt. 32.70 10YR 24HR 1.066 2.905 N/A
(Pond P-5) 25YR 24HR 1.992 5.428 N/A

100YR 24HR 3.767 10.265 N/A
Basin 4 10.29 10YR 24HR 1.624 1.393 N/A

(Pond P-6) 25YR 24HR 2.760 2.367 N/A
100YR 24HR 4.823 4.137 N/A

Pre-Dev. Basin 5 9.30 10YR 24HR 1.320 1.023 7.852
(John Lake) 25YR 24HR 2.348 1.819 15.676

25YR 96HR 4.052 3.140 24.965
Basin 5 9.30 10YR 24HR 3.053 2.366 5.015

(Pond P-7 -> John Lake) 25YR 24HR 4.567 3.539 12.279
25YR 96HR 6.835 5.296 19.639

Basin 5 Alt. 68.37 10YR 24HR 0.915 5.213 N/A
(Pond P-8) 25YR 24HR 1.774 10.107 N/A

100YR 24HR 3.455 19.684 N/A
Basin 6 23.30 10YR 24HR 1.149 2.231 N/A

(Pond P-9) 25YR 24HR 2.109 4.094 N/A
100YR 24HR 3.932 7.634 N/A

Basin 7 9.05 10YR 24HR 3.553 2.679 N/A
(Pond P-10) 25YR 24HR 5.160 3.890 N/A

100YR 24HR 7.804 5.884 N/A
Basin 7 Alt. 9.05 10YR 24HR 3.553 2.679 N/A
(Pond P-11) 25YR 24HR 5.160 3.890 N/A

100YR 24HR 7.804 5.884 N/A
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Appendix C 
 

Public Involvement Data 













































































 

 

 
 
 
 
 

Appendix D 
 

Cultural Resource Assessment 
 



  
  
  
  
  
  
  
  
  
  
  

CCUULLTTUURRAALL  RREESSOOUURRCCEE  AASSSSEESSSSMMEENNTT  
HHAARRTTWWOOOODD  MMAARRSSHH  RROOAADD  
LLAAKKEE  CCOOUUNNTTYY,,  FFLLOORRIIDDAA  

  
  
  
  

PPrreeppaarreedd  ffoorr::  
  

TTEEII  EENNGGIINNEEEERRSS  &&  PPLLAANNNNEERRSS  
330000  PPrriimmeerraa  BBllvvdd..,,  SSuuiittee  220000  

LLaakkee  MMaarryy,,  FFLL  3322774466  
((440077))880055--00335555  

  
  
  
  

PPrreeppaarreedd  bbyy::  
  

MMaarrttiinn  FF..  DDiicckkiinnssoonn,,  RRPPAA  
LLuuccyy  BB..  WWaayynnee,,  PPhh..DD..,,  RRPPAA  

SSOOUUTTHHAARRCC,,  IINNCC..  
33770000  NNWW  9911sstt  SStt..,,  SSuuiittee  DD330000  

GGaaiinneessvviillllee,,  FFLL  3322660066  
((335522))337722--22663333  

  
  
  

DDeecceemmbbeerr  3311,,  22000033  
228844--0033--0011��  



TTAABBLLEE  OOFF  CCOONNTTEENNTTSS  
  
  
                      ppaaggee  
  
11..00        IInnttrroodduuccttiioonn                        11  
  
22..00        EEnnvviirroonnmmeennttaall  SSeettttiinngg                    33  
  
33..00        CCuullttuurraall  HHiissttoorryy                      99  
  

  33..11  PPaalleeooiinnddiiaann,,    1100,,000000  ttoo  88,,000000  BB..CC..                99  
  33..22  EEaarrllyy  ttoo  MMiiddddllee  AArrcchhaaiicc,,  88,,000000  ttoo  33,,000000  BB..CC..        1100  
  33..33      LLaattee  AArrcchhaaiicc,,  33,,000000  ttoo  11,,000000  BB..CC..            1100  
  33..44  TTrraannssiittiioonnaall,,  11,,000000  ttoo  550000  BB..CC..            1111  
  33..55  SStt..  JJoohhnnss  II,,  550000  BB..CC..  TToo  AA..DD..  880000              1111      
  33..66      SStt..  JJoohhnnss  IIII,,  AA..DD..  880000  ttoo  11556655            1122  
  33..77      SStt..  AAuugguussttiinnee  PPeerriioodd,,  AA..DD..  11556655  ttoo  11771155          1133  
  33..88  SSeemmiinnoollee,,  AA..DD..  11771155  ttoo  11884422              1133  
  33..99  HHiissttoorriicc  PPeerriioodd,,  AA..DD..  11556655  ttoo  PPrreesseenntt          1144  

  
44..00        PPrroojjeecctt  MMeetthhooddoollooggyy                  1166  
  
    44..11      BBaacckkggrroouunndd  RReesseeaarrcchh                1166  

  44..22      FFiieelldd  SSuurrvveeyy                  1166  
  44..33      AAnnaallyyssiiss  aanndd  DDooccuummeennttaattiioonn              1177  

  
55..00        RReessuullttss  aanndd  CCoonncclluussiioonnss                1199  
  
    55..11  RReeccoommmmeennddaattiioonnss                1199    
  
66..00        RReeffeerreenncceess  CCiitteedd                  2200  
  
77..00    UUnnaannttiicciippaatteedd  DDiissccoovveerriieess                2222  
  
AAppppeennddiixx----FFlloorriiddaa  MMaasstteerr  SSiittee  FFiillee  SSuurrvveeyy  RReeccoorrdd  LLoogg  
  
    



LLIISSTT  OOFF  FFIIGGUURREESS  
  
  
  
FFiigguurree                      ppaaggee  
  
        11    PPrroojjeecctt  LLooccaattiioonn,,  HHaarrttwwoooodd  MMaarrsshh  RRooaadd,,  LLaakkee  CCoouunnttyy,,  FFlloorriiddaa          22  
      
        22    TTooppooggrraapphhiicc  MMaapp,,  HHaarrttwwoooodd  MMaarrsshh  RRooaadd,,  LLaakkee  CCoouunnttyy,,  FFlloorriiddaa          44  
      
        33    SSooiillss  MMaapp,,  HHaarrttwwoooodd  MMaarrsshh  RRooaadd,,  LLaakkee  CCoouunnttyy,,  FFlloorriiddaa            55  
  
        44    AAeerriiaall  PPhhoottooggrraapphh,,  HHaarrttwwoooodd  MMaarrsshh  RRooaadd,,  LLaakkee  CCoouunnttyy,,  FFlloorriiddaa          77  
  
        55    RReepprreesseennttaattiivvee  PPhhoottooggrraapphhss,,  HHaarrttwwoooodd  MMaarrsshh  RRooaadd,,  LLaakkee  CCoouunnttyy,,          88  
    FFlloorriiddaa  
  
        66    LLooccaattiioonn  ooff  TTeesstt  UUnniittss,,  HHaarrttwwoooodd  MMaarrsshh  RRooaadd,,  LLaakkee  CCoouunnttyy,,  FFlloorriiddaa    1188  
      
  
  
  
            
��  



11..00    IINNTTRROODDUUCCTTIIOONN  
  
  
  LLaakkee  CCoouunnttyy  iiss  ppllaannnniinngg  iimmpprroovveemmeennttss  ttoo  HHaarrttwwoooodd  MMaarrsshh  RRooaadd  ffrroomm  UU..SS..  2277  ttoo  
tthhee  LLaakkee//OOrraannggee  CCoouunnttyy  lliinnee  ((FFiigguurree  11))..    AA  ccuullttuurraall  rreessoouurrcceess  ssuurrvveeyy  aanndd  aasssseessssmmeenntt  wwaass  
rreeqquuiirreedd  aass  ppaarrtt  ooff  tthhee  PPrroojjeecctt  DDeevveellooppmmeenntt  aanndd  EEnnvviirroonnmmeenntt  SSttuuddyy  ((PPDD&&EE))..    TThhee  
ssuurrvveeyy  wwaass  ttoo  ccoommppllyy  wwiitthh  CChhaapptteerrss  226677  aanndd  337733  FFlloorriiddaa  SSttaattuutteess,,  FFlloorriiddaa''ss  CCooaassttaall  
MMaannaaggeemmeenntt  PPrrooggrraamm,,  aanndd  iimmpplleemmeennttiinngg  rreegguullaattiioonnss  ffoorr  ppoossssiibbllee  iimmppaacctt  ttoo  hhiissttoorriicc  
pprrooppeerrttiieess  lliisstteedd,,  oorr  eelliiggiibbllee  ffoorr  lliissttiinngg,,  iinn  tthhee  NNaattiioonnaall  RReeggiisstteerr  ooff  HHiissttoorriicc  PPllaacceess..    TThhee  
pprroojjeecctt  eennggiinneeeerrss,,  TTEEII  EEnnggiinneeeerrss  &&  PPllaannnneerrss,,  ccoonnttrraacctteedd  wwiitthh  SSoouutthhAArrcc,,  IInncc..  ttoo  pprroovviiddee  
tthhee  rreeqquuiirreedd  sseerrvviicceess..    AA  pprreelliimmiinnaarryy  rreeccoonnnnaaiissssaannccee  ooff  tthhee  rrooaadd  ccoorrrriiddoorr  wwaass  ccoommpplleetteedd  
iinn  NNoovveemmbbeerr,,  22000033  bbyy  MMaarrttiinn  FF..  DDiicckkiinnssoonn,,  RRPPAA,,  PPrreessiiddeenntt  ooff  SSoouutthhAArrcc..    AA  ffiieelldd  ssuurrvveeyy  
wwaass  ccoonndduucctteedd  iinn  DDeecceemmbbeerr,,  22000033  uunnddeerr  tthhee  ddiirreeccttiioonn  ooff  BBrriiaann  PPaarrkkeerr,,  RRPPAA  wwiitthh  MMrr..  
DDiicckkiinnssoonn  aass  PPrriinncciippaall  IInnvveessttiiggaattoorr..    PPrroojjeecctt  ddooccuummeennttaattiioonn  wwaass  ccoommpplleetteedd  tthhaatt  ssaammee  
mmoonntthh  bbyy  LLuuccyy  BB..  WWaayynnee,,  PPhh..DD..,,  RRPPAA,,  VViiccee  PPrreessiiddeenntt  ooff  SSoouutthhAArrcc..  
  
  TThhee  ccoorrrriiddoorr  iiss  llooccaatteedd  iinn  aann  aarreeaa  ooff  ssaannddyy  hhiillllss  aanndd  ffoorrmmeerr  cciittrruuss  ggrroovveess  rruunnnniinngg  
eeaasstt  aapppprrooxxiimmaatteellyy  55  mmiilleess  ffrroomm  UU..SS..  2277  ttoo  tthhee  CCoouunnttyy  lliinnee..    AA  cchheecckk  wwiitthh  tthhee  FFlloorriiddaa  
MMaasstteerr  SSiittee  FFiillee  iinnddiiccaatteedd  tthhaatt  tthhee  cclloosseesstt  rreeccoorrddeedd  ssiittee  wwaass  llooccaatteedd  aalloonngg  tthhee  eeaasstt  ssiiddee  ooff  
UU..SS..  2277  aapppprrooxxiimmaatteellyy  11//44--mmiillee  ssoouutthh  ooff  tthhee  jjuunnccttiioonn  wwiitthh  HHaarrttwwoooodd  MMaarrsshh  RRooaadd..    TThhiiss  
ssiittee  wwaass  iiddeennttiiffiieedd  aass  aa  pprreehhiissttoorriicc  lliitthhiicc  ssccaatttteerr  oonn  tthhee  nnoorrtthh  ssiiddee  ooff  aa  wweettllaanndd..    SSmmaallll  
ssiitteess  ssuucchh  aass  tthhiiss  aarree  ccoommmmoonn  iinn  tthhiiss  aarreeaa..    AArrcchhiivvaall  rreesseeaarrcchh  ddiidd  nnoott  iinnddiiccaattee  aannyy  
ppootteennttiiaall  hhiissttoorriicc  pprrooppeerrttiieess  wwiitthhiinn  oorr  aaddjjaacceenntt  ttoo  tthhee  ccoorrrriiddoorr..    BBaasseedd  oonn  aann  eevvaalluuaattiioonn  ooff  
tthhee  eennvviirroonnmmeennttaall  ddaattaa  aanndd  tthhee  rreeccoonnnnaaiissssaannccee  ssuurrvveeyy,,  iitt  wwaass  ddeetteerrmmiinneedd  tthhaatt  tthhee  wweellll--
ddrraaiinneedd  aarreeaass  cclloossee  ttoo  ppootteennttiiaall  wwaatteerr  ssoouurrcceess  hhaadd  tthhee  bbeesstt  ppootteennttiiaall  ffoorr  ssmmaallll  pprreehhiissttoorriicc  
ssiitteess..    TThhee  bbaallaannccee  ooff  tthhee  ccoorrrriiddoorr  wwaass  ccoonnssiiddeerreedd  ttoo  hhaavvee  aa  llooww  ppootteennttiiaall  ffoorr  ssiitteess..    AAss  aa  
rreessuulltt  ooff  tthhiiss  eevvaalluuaattiioonn,,  aa  ssttrraattiiffiieedd  ssuurrvveeyy  aapppprrooaacchh  wwaass  uuttiilliizzeedd,,  ffoolllloowwiinngg  tthhee  
gguuiiddeelliinneess  ooff  tthhee  FFlloorriiddaa  DDiivviissiioonn  ooff  HHiissttoorriiccaall  RReessoouurrcceess  ((FFDDHHRR))..    TTeessttiinngg  wwaass  
ccoonndduucctteedd  aatt  2255,,  5500  aanndd  110000  mmeetteerr  iinntteerrvvaallss  bbaasseedd  oonn  tthhee  ssttrraattiiffiiccaattiioonn..    SSuubbssuurrffaaccee  
tteessttiinngg  wwaass  ssuupppplleemmeenntteedd  bbyy  ssuurrffaaccee  iinnssppeeccttiioonn  ooff  aarreeaass  ooff  ggoooodd  ggrroouunndd  eexxppoossuurree..  
  
  NNoo  pprreehhiissttoorriicc  oorr  hhiissttoorriicc  rreessoouurrcceess  wweerree  iiddeennttiiffiieedd  dduurriinngg  tthhee  ssuurrvveeyy..    OOnnee  HHeerrttyy  
ccuupp  ffrraaggmmeenntt  wwaass  rreeccoovveerreedd,,  iinnddiiccaattiinngg  tthhee  ppaasstt  nnaavvaall  ssttoorreess  eexxppllooiittaattiioonn  ooff  tthhee  aarreeaa..    IInn  
tthhee  ooppiinniioonn  ooff  tthhee  pprroojjeecctt  aarrcchhaaeeoollooggiissttss,,  tthhee  pprrooppoosseedd  rrooaadd  iimmpprroovveemmeennttss  wwiillll  nnoott  
iimmppaacctt  ssiiggnniiffiiccaanntt  aarrcchhaaeeoollooggiiccaall  oorr  hhiissttoorriiccaall  rreessoouurrcceess  wwhhiicchh  mmiigghhtt  bbee  eelliiggiibbllee  ffoorr  tthhee  
NNaattiioonnaall  RReeggiisstteerr..    NNoo  ffuurrtthheerr  rreesseeaarrcchh  iiss  rreeccoommmmeennddeedd  pprriioorr  ttoo  ccoonnssttrruuccttiioonn..  
  
��  





22..00    EENNVVIIRROONNMMEENNTTAALL  SSEETTTTIINNGG  
  
  
  HHaarrttwwoooodd  MMaarrsshh  RRooaadd  ttrraavveerrsseess  SSeeccttiioonnss  11,,  22,,  99,,  1100  aanndd  1111  ooff    TToowwnnsshhiipp  2233  
SSoouutthh,,  RRaannggee  2266  EEaasstt  ooff  eeaasstteerrnn  LLaakkee  CCoouunnttyy  ((FFiigguurree  22))..    UU..SS..  HHiigghhwwaayy  2277  ffoorrmmss  tthhee  
wweesstteerrnn  lliimmiitt  ooff  tthhee  ccoorrrriiddoorr,,  aanndd  tthhee  LLaakkee//OOrraannggee  CCoouunnttyy  lliinnee  ffoorrmmss  tthhee  eeaasstteerrnn  lliimmiitt..    
TThhee  mmaajjoorriittyy  ooff  tthhee  ccoorrrriiddoorr  ffoolllloowwss  eexxiissttiinngg  rrooaaddss..    OOnnee  aalltteerrnnaattiivvee  iiss  ssiittuuaatteedd  iinn  tthhee  
cceenntteerr  ooff  tthhee  ccoorrrriiddoorr  ((FFiigguurree  22)),,  pprroovviiddiinngg  aa  mmoorree  ddiirreecctt  ccoonnnneeccttiioonn  bbeettwweeeenn  tthhee  
ssoouutthheerrnn  aanndd  nnoorrtthheerrnn  lleeggss  ooff  tthhee  ccoorrrriiddoorr..    TThhiiss  aalltteerrnnaattiivvee  ttrraavveerrsseess  aann  aarreeaa  ccoonnttaaiinniinngg  
aann  eexxiissttiinngg  ssaanndd  mmiinnee..    JJoohhnnss  LLaakkee  ttoo  tthhee  nnoorrtthh  ooff  tthhee  eeaasstteerrnn  eenndd  ooff  tthhee  ccoorrrriiddoorr  aanndd  
LLaakkee  LLoouuiissaa  wweesstt  ooff  tthhee  wweesstteerrnn  eenndd  ooff  tthhee  ccoorrrriiddoorr  aarree  tthhee  cclloosseesstt  mmaajjoorr  wwaatteerr  bbooddiieess..    
AA  sseerriieess  ooff  ssmmaalllleerr  wweettllaanndd//llaakkeess  iiss  llooccaatteedd  ssoouutthh  ooff  tthhee  wweesstt  eenndd  aanndd  aatt  FFllaatt  LLaakkee  iinn  tthhee  
cceenntteerr  ooff    ccoorrrriiddoorr  ((FFiigguurree  22))..  
  
  TThhee  llaakkeess  aanndd  ppoonnddss  aaddjjaacceenntt  ttoo  tthhee  ccoorrrriiddoorr  wwoouulldd  hhaavvee  bbeeeenn  tthhee  pprriimmaarryy  nnaattuurraall  
wwaatteerr  ssoouurrcceess..    TThhee  wwaatteerr  lleevveellss  iinn  tthheessee  llaakkeess  fflluuccttuuaattee,,  ffoorrmmiinngg  pprraaiirriieess  aarroouunndd  tthhee  
eeddggeess  ooff  tthhee  llaarrggeerr  llaakkeess  aanndd  tthhrroouugghhoouutt  tthhee  aarreeaa  ooff  tthhee  ssmmaalllleerr  llaakkeess  dduurriinngg  llooww  wwaatteerr  
ppeerriiooddss..    TThhee  aarreeaa  ssoouutthh  ooff  JJoohhnnss  LLaakkee  ccoonnttaaiinnss  ttwwoo  ssmmaallll  ppoonnddss  wwhhiicchh  mmaayy  ccoonnnneecctt  ttoo  
tthhee  llaakkee  dduurriinngg  ppeerriiooddss  ooff  vveerryy  hhiigghh  wwaatteerr..    IInn  ffaacctt,,  tthhee  11992288  ssooiillss  ssuurrvveeyy  sshhoowwss  bbootthh  
ppoonnddss  aass  ppaarrtt  ooff  tthhee  llaakkee  ((TTaayylloorr  eett  aall..  11992288))..    IInn  aa  11994411  pphhoottooggrraapphh,,  tthhee  ppoonnddss,,  wweettllaannddss  
aanndd  pprraaiirriieess  aassssoocciiaatteedd  wwiitthh  tthhee  llaakkeess  wweerree  aallll  iissoollaatteedd  ((UUSSDDAA  11994411))..    IItt  iiss  oobbvviioouuss  tthhaatt  
bbootthh  ppoonnddss  wweenntt  ddrryy  dduurriinngg  tthhee  rreecceenntt  ddrroouugghhtt;;    bbootthh  nnooww  ccoonnttaaiinn  cclleeaarr  wwaatteerr  wwiitthh  
aaqquuaattiicc  vveeggeettaattiioonn,,  bbuutt  ddoo  nnoott  ccoonnttaaiinn  mmoossqquuiittoo  ffiisshh..    NNoo  llaarrggeerr  ffiisshh  wweerree  oobbsseerrvveedd  
bbrreeaakkiinngg  tthhee  ssuurrffaaccee..    LLaakkee  LLoouuiissaa  hhaass  aa  ssiimmiillaarr  ssiittuuaattiioonn  wwiitthh  ttwwoo  ppoonnddeedd  aarreeaass  aanndd  aa  
ddrryy  pprraaiirriiee  wwiitthhiinn  330000  mmeetteerrss  ooff  tthhee  wweesstt  eenndd  ooff  tthhee  aalliiggnnmmeenntt..    TThhee  aarreeaa  ooff  wweettllaannddss  aanndd  
ppoonnddss  ssoouutthh  ooff  tthhee  cceenntteerr  ooff  tthhee  ccoorrrriiddoorr  pprroobbaabbllyy  ffuunnccttiioonnss  iinn  tthhee  ssaammee  mmaannnneerr..  
  
  TThhee  pprroojjeecctt  iiss  llooccaatteedd  wwiitthhiinn  tthhee  GGaapp  ppoorrttiioonn  ooff  tthhee  LLaakkee  WWaalleess  RRiiddggee  iinn  tthhee  
CCeennttrraall  LLaakkee  DDiissttrriicctt  pphhyyssiiooggrraapphhiicc  rreeggiioonn..    TThhiiss  iiss  aann  aarreeaa  ooff  eerrooddeedd  ssaannddhhiillllss  wwiitthh  
uunnddeerrllyyiinngg  lliimmeessttoonnee  ssoolluuttiioonn  ffoorrmmaattiioonnss..    TThheessee  hhiillllss  aarree  ccoonnssiiddeerreedd  ttoo  bbee  rreessiidduuaall  
ssaannddhhiillllss,,  rreelliicctt  bbeeaacchh  rriiddggeess  aanndd  ppaalleeoo  ssaanndd  dduunnee  ffiieellddss..    NNaattiivvee  vveeggeettaattiioonn  wwoouulldd  hhaavvee  
bbeeeenn  tthhee  xxeerriicc  lloonngglleeaaff  ppiinnee--ttuurrkkeeyy  ooaakk  ccoommmmuunniittyy  ((BBrrooookkss  11998811))..    EElleevvaattiioonnss  wwiitthhiinn  tthhee  
pprroojjeecctt  ttrraacctt  rraannggee  ffrroomm  110000  ffeeeett  iinn  tthhee  llooww  aarreeaass  ttoo  aapppprrooxxiimmaatteellyy  119966  ffeeeett  aatt  tthhee  eeaasstteerrnn  
eenndd  ((UUSSGGSS  11998800))..  
  
  SSooiillss  wwiitthhiinn  tthhee  ccoorrrriiddoorr  ffaallll  iinnttoo  tthhee  AAssttaattuullaa--AAppooppkkaa  aassssoocciiaattiioonn  ooff  wweellll  ttoo  
eexxcceessssiivveellyy  ddrraaiinneedd  ssaannddss  oonn  rriiddggeess  iinntteerrssppeerrsseedd  wwiitthh  llaakkeess,,  ppoonnddss  aanndd  ddeepprreessssiioonnss  
((UUSSDDAA  11997722))..    TThhee  ddoommiinnaanntt  ssooiill  wwiitthhiinn  tthhee  ccoorrrriiddoorr  iiss  AAssttaattuullaa  ssaanndd,,  ppaarrttiiccuullaarrllyy  
AAssttaattuullaa  ssaanndd,,  ddaarrkk  ssuurrffaaccee,,  55--1122  %%  ssllooppee  ((FFiigguurree  33))..    TThhee  aarreeaa  iimmmmeeddiiaatteellyy  ssoouutthh  ooff  
JJoohhnnss  LLaakkee  ccoonnttaaiinnss  ssmmaallll  sseeggmmeennttss  ooff  OOrrllaannddoo  ffiinnee  ssaanndd,,  PPllaacciidd  aanndd  MMyyaakkkkaa  ssaannddss,,  00--22  
%%  ssllooppee  aanndd  LLaakkee  ssaanndd,,  00--55  %%  ssllooppee  ((UUSSDDAA  11997755))..      
  
  AAssttaattuullaa  ssaannddss  aarree  eexxcceessssiivveellyy  ddrraaiinneedd  uuppllaanndd  ssooiillss  ffoorrmmeedd  ffrroomm  rreelliicctt  mmaarriinnee  
ssaannddss..    TThhiiss  ssooiill  ssuuppppoorrttss  tthhee  lloonngglleeaaff  ppiinnee--ttuurrkkeeyy  ooaakk  nnaattuurraall  vveeggeettaattiioonn  ccoommmmuunniittyy,,  
wwiitthh  vvaarriiaattiioonnss  bbaasseedd  oonn  tthhee  ddeeggrreeee  ooff  ssllooppee..    TThhiiss  ccoommmmuunniittyy  iinncclluuddeess  lloonngglleeaaff  aanndd  ssaanndd  
ppiinneess,,  ttuurrkkeeyy  aanndd  ssccrruubb  ooaakkss,,  ssaawwppaallmmeettttoo,,  rroosseemmaarryy,,  pprriicckkllyyppeeaarr  ccaaccttuuss  aanndd  nnaattiivvee  
ggrraasssseess..    LLaakkee  ssaanndd  iiss  aallssoo  aa  wweellll  ttoo  ��  







eexxcceessssiivveellyy  wweellll  ddrraaiinneedd  ssooiill  ffoouunndd  iinn  nneeaarrllyy  lleevveell  ttoo  ggeennttllyy  ssllooppiinngg  aarreeaass  ooff  uuppllaannddss..    
LLiikkee  AAssttaattuullaa  ssaannddss,,  eexxcceessssiivveellyy--ddrraaiinneedd  LLaakkee  aanndd  wweellll--ddrraaiinneedd  OOrrllaannddoo  ssaannddss  ssuuppppoorrtt  
tthhee  lloonngglleeaaff  ppiinnee--ttuurrkkeeyy  ooaakk  vveeggeettaattiioonn  ccoommmmuunniittyy..    PPllaacciidd  aanndd  MMyyaakkkkaa  ssooiillss  aarree  ffoouunndd  
iinn  mmaarrsshhyy  ddeepprreessssiioonnss  aanndd  aarree  ccoonnssiiddeerreedd  ttoo  bbee  vveerryy  ppoooorrllyy  ddrraaiinneedd..    VVeeggeettaattiioonn  ccoonnssiissttss  
ooff  wweettllaanndd  ggrraasssseess  ((UUSSDDAA  11997755))..      
  
  TThhee  hhiigghh  ppiinnee  ssaannddhhiillllss  aanndd  lloonngglleeaaff  ppiinnee--ttuurrkkeeyy  ooaakk  ccoommmmuunniittiieess  pprroovviiddeedd  aa  
rreellaattiivveellyy  lliimmiitteedd  rreessoouurrccee  bbaassee  ffoorr  pprreehhiissttoorriicc  iinnhhaabbiittaannttss  ooff  tthhiiss  aarreeaa..    AAlltthhoouugghh  ddeeeerr  ddoo  
ffrreeqquueenntt  tthheessee  aarreeaass,,  tthheeyy  aarree  ccoommppaarraattiivveellyy  ssppaarrssee..    TThhee  mmaajjoorriittyy  ooff  tthhee  vveerrtteebbrraattee  
ssppeecciieess  aarree  ssmmaallll,,  ccoonnssiissttiinngg  ooff  bbiirrddss,,  mmiiccee,,  ssqquuiirrrreellss,,  ppoocckkeett  ggoopphheerrss,,  ssnnaakkeess  aanndd  ggoopphheerr  
ttoorrttooiisseess..    TThhee  ggoopphheerr  ttoorrttooiissee  wwoouulldd  hhaavvee  bbeeeenn  tthhee  pprriimmaarryy  ssuubbssiisstteennccee  rreessoouurrccee  iinn  tthhiiss  
eennvviirroonnmmeenntt..    TThhee  nneeaarrbbyy    llaakkeess  wwoouulldd  hhaavvee  bbeeeenn  aa    mmoorree  iimmppoorrttaanntt  rreessoouurrccee  bbaassee,,  
pprroovviiddiinngg  aammpphhiibbiiaannss,,  bbiirrddss,,  ssmmaallll  mmaammmmaallss  ssuucchh  aass  rraaccccoooonnss  aanndd  ooppoossssuummss,,  rreeppttiilleess,,  
ffiisshh,,  ddeeeerr,,  ffrreesshhwwaatteerr  sshheellllffiisshh  aanndd  bbeeaarr  ((MMyyeerrss  aanndd  EEwweell  11999900))..    
  
  LLaanndd  uussee  wwiitthhiinn  tthhee  pprroojjeecctt  ttrraacctt  hhaass  bbeeeenn  lliimmiitteedd  ttoo  llooggggiinngg,,  nnaavvaall  ssttoorreess  aanndd  
aaggrriiccuullttuurraall  aaccttiivviittiieess,,  pprriimmaarriillyy  cciittrruuss  ccuullttiivvaattiioonn..    TThhee  11992288  ssooiill  ssuurrvveeyy  sshhoowwss  tthhee  
eeaasstteerrnn  mmiillee  ooff  tthhee  aalliiggnnmmeenntt  aass  aa  ttrraaiill,,  bbuutt  nnoo  ootthheerr  ccuullttuurraall  aaccttiivviittyy  ((TTaayylloorr  eett  aall..  11992288))..    
AA  ssuubbsseeqquueenntt  aaeerriiaall  pphhoottooggrraapphh  sshhoowwss  ccuullttuurraall  aaccttiivviittyy  lliimmiitteedd  ttoo  ddiirrtt  rrooaaddss  oonn  tthhee  
qquuaarrtteerr--sseeccttiioonn  lliinneess  ooff  SSeeccttiioonn  11  aanndd  tthhee  ttrraaiill  sshhoowwnn  iinn  11992288  aatt  tthhee  eeaasstt  eenndd..    TThhee  aarreeaa  
hhaadd  bbeeeenn  llooggggeedd  ffoorr  lloonngglleeaaff  ppiinnee,,  lleeaavviinngg  ssccaatttteerreedd  lliivvee  aanndd  ttuurrkkeeyy  ooaakkss..    LLooggggiinngg  rrooaaddss  
wweerree  vviissiibbllee  iinn  tthhee  pphhoottooggrraapphh  aanndd  tthhee  wweesstteerrnn  tthhiirrdd  ooff  tthhee  aalliiggnnmmeenntt  hhaadd  rreecceennttllyy  bbuurrnneedd  
aatt  tthhee  ttiimmee  ooff  tthhee  pphhoottooggrraapphh  ((UUSSDDAA  11994411))..    TThhee  pprriimmaarryy  aaccttiivviittiieess  sshhoowwnn  oonn  mmooddeerrnn  
ttooppooggrraapphhiicc  mmaappss  aanndd  aaeerriiaall  pphhoottooggrraapphhss  ((FFiigguurreess  22  aanndd  44))  aarree  tthhee  ssaanndd  mmiinnee  oonn  tthhee  
nnoorrtthh  ssiiddee  ooff  tthhee  cceenntteerr  ooff  tthhee  ccoorrrriiddoorr  aanndd  ddeevveellooppmmeenntt  aalloonngg  UU..SS..  2277  aanndd  tthhee  ccoouunnttyy  
lliinnee  aatt  tthhee  eeaasstt  aanndd  wweesstt  eennddss  ooff  tthhee  ccoorrrriiddoorr..    HHoouusseess  nnooww  pprreesseenntt  aalloonngg  tthhee  aalliiggnnmmeenntt  
aarree  mmooddeerrnn  iinn  oorriiggiinn  ((lleessss  tthhaann  5500  yyeeaarrss  oolldd))..    TThhee  aarreeaa  rreemmaaiinnss  llaarrggeellyy  rruurraall  iinn  nnaattuurree,,  
ddoommiinnaatteedd  bbyy  cciittrruuss  ggrroovveess,,  ppllaanntteedd  ssaanndd  ppiinnee  aanndd  tthhee  ssaanndd  mmiinnee  ((FFiigguurree  55))..    AAddjjaacceenntt  
aarreeaass  aarree  bbeeiinngg  ddeevveellooppeedd  iinnttoo  rreessiiddeennttiiaall  ccoommmmuunniittiieess  wwiitthh  ggoollff  ccoouurrsseess..��  







33..00    CCUULLTTUURRAALL  HHIISSTTOORRYY  
  
  
  FFlloorriiddaa  hhaass  bbeeeenn  ddiivviiddeedd  iinnttoo  aa  nnuummbbeerr  ooff  pprreehhiissttoorriicc  ccuullttuurraall  rreeggiioonnss  bbaasseedd  oonn  
ddiiffffeerreenncceess  iinn  tthhee  nnaattuurree  ooff  tthhee  ssiitteess  aanndd  tthhee  aarrttiiffaaccttss  wwiitthhiinn  eeaacchh  rreeggiioonn..    TThhee  pprroojjeecctt  
ccoorrrriiddoorr  iiss  llooccaatteedd  wwiitthhiinn  tthhee  EEaasstt  aanndd  CCeennttrraall  LLaakkee  RReeggiioonn  aass  ddeeffiinneedd  bbyy  MMiillaanniicchh  aanndd  
FFaaiirrbbaannkkss  ((11998800))..    AAlltthhoouugghh  ddiissccuussssiioonnss  ooff  tthhiiss  rreeggiioonn  eemmpphhaassiizzee  tthhee  SStt..  JJoohhnnss  RRiivveerr  
bbaassiinn  aanndd  tthhee  ccooaassttaall  zzoonnee,,  tthhee  bbaassiicc  ccuullttuurraall  sseeqquueennccee  ffoorr  tthhee  CCeennttrraall  LLaakkee  aarreeaa  iiss  vveerryy  
ssiimmiillaarr..    LLaakkee  CCoouunnttyy  lliieess  oonn  tthhee  wweesstteerrnn  eeddggee  ooff  tthhiiss  rreeggiioonn  aanndd  wwaass  pprroobbaabbllyy  aallssoo  
ssuubbjjeecctt  ttoo  ddiiffffuussiioonn  ffrroomm  tthhee  GGuullff  CCooaassttaall  RReeggiioonn  ttoo  tthhee  wweesstt,,  aanndd  ppeerrhhaappss  tthhee  NNoorrtthh  
CCeennttrraall  rreeggiioonn..    CCuullttuurraall  ddiiffffeerreenncceess  bbeettwweeeenn  tthhee  rreeggiioonnss  aarree  nnoott  rreeaaddiillyy  aappppaarreenntt  uunnttiill  
tthhee  mmiiddddllee  ttoo  llaattee  pprreehhiissttoorriicc  ppeerriiooddss..    TThhee  bbaassiicc  NNaattiivvee  AAmmeerriiccaann  ccuullttuurraall  sseeqquueennccee  ffoorr  
LLaakkee  CCoouunnttyy  iiss::  
  
    PPaalleeooiinnddiiaann      1100,,000000  ttoo  88,,000000  BB..CC..      
    EEaarrllyy  AArrcchhaaiicc          88,,000000  ttoo  55,,000000  BB..CC..    
    MMiiddddllee  AArrcchhaaiicc        55,,000000  ttoo  33,,000000  BB..CC..  
    LLaattee  AArrcchhaaiicc//MMtt..  TTaayylloorr      33,,000000  ttoo  22,,000000  BB..CC..      
    LLaattee  AArrcchhaaiicc//OOrraannggee        22,,000000  ttoo  11,,000000  BB..CC..      
    TTrraannssiittiioonnaall          11,,000000  ttoo  550000  BB..CC..      
    SStt..  JJoohhnnss  II        550000  BB..CC..  ttoo  AA..DD..  880000      
    SStt..  JJoohhnnss  IIII                    AA..DD..  880000  ttoo  11556655  
    SStt..  AAuugguussttiinnee      AA..DD..  11556655  ttoo  11771155    
    SSeemmiinnoollee      AA..DD..  11771155  ttoo  11884422      
  
TThhee  hhiissttoorriicc  ppeerriioodd  iiss  ccoonnssiiddeerreedd  ttoo  hhaavvee  bbeegguunn  wwiitthh  EEuurrooppeeaann  ccoonnttaacctt  iinn  tthhee  eeaarrllyy  1166tthh  
cceennttuurryy..    TThhiiss  ppeerriioodd  oovveerrllaappss  wwiitthh  tthhee  SStt..  AAuugguussttiinnee  aanndd  SSeemmiinnoollee  IInnddiiaann  ooccccuuppaattiioonnss..  
  
33..11  PPaalleeooiinnddiiaann,,    1100,,000000  ttoo  88,,000000  BB..CC..  
  
  FFlloorriiddaa  wwaass  iinniittiiaallllyy  ooccccuuppiieedd  bbyy  mmaann  aass  eeaarrllyy  aass  1100,,000000  BB..CC..    AAtt  tthhaatt  ttiimmee,,  tthhee  
cclliimmaattee  wwaass  ccoooolleerr  aanndd  ddrriieerr,,  aanndd  tthhee  sshhoorreelliinneess  eexxtteennddeedd  mmuucchh  ffaarrtthheerr  oouutt  dduuee  ttoo  lloowweerr  
sseeaa  lleevveellss..    TThhee  llaanndd  ssuuppppoorrtteedd  PPlleeiissttoocceennee  mmeeggaaffaauunnaa  ssuucchh  aass  tthhee  ggiiaanntt  ggrroouunndd  ssllootthh  aanndd  
mmaassttooddoonn,,  aass  wweellll  aass  llaarrggee  hheerrdd  aanniimmaallss..    TThhee  rreemmaaiinnss  ooff  tthheessee  aanniimmaallss  hhaavvee  bbeeeenn  ffoouunndd  
iinn  aassssoocciiaattiioonn  wwiitthh  tthhee  ddiissttiinnccttiivvee  fflluutteedd  pprroojjeeccttiillee  ppooiinnttss  mmaaddee  bbyy  tthhee  PPaalleeooiinnddiiaannss  
((WWaalllleerr  aanndd  DDuunnbbaarr  11997777))..  
  
  PPaalleeooiinnddiiaannss  lleedd  aa  nnoommaaddiicc  eexxiisstteennccee  bbaasseedd  oonn  hhuunnttiinngg  aanndd  ggaatthheerriinngg,,  ppaarrttiiccuullaarrllyy  
ooff  tthhee  llaarrggee  ffaauunnaa  ooff  tthhee  ppeerriioodd..    TThhee  mmaajjoorriittyy  ooff  tthhee  ssiitteess  iiddeennttiiffiieedd  wwiitthh  tthhiiss  ppeerriioodd  hhaavvee  
bbeeeenn  ffoouunndd  aatt  rriivveerr  ccrroossssiinnggss;;    tthheeyy  pprroobbaabbllyy  rreepprreesseenntt  hhuunnttiinngg  oorr  kkiillll  ssiitteess  wwhheerree  tthhee  
aanniimmaallss  ccaammee  ffoorr  wwaatteerr  ((RRaayyll  11997744))..    PPaalleeooiinnddiiaann  ccuullttuurraall  rreemmaaiinnss  aarree  lliimmiitteedd  aanndd  ccoonnssiisstt  
pprriimmaarriillyy  ooff  pprroojjeeccttiillee  ppooiinnttss  aanndd  ootthheerr  lliitthhiicc  ttoooollss,,  aalltthhoouugghh  wwooooddeenn  aarrttiiffaaccttss  hhaavvee  bbeeeenn  
rreeccoovveerreedd  ffrroomm  wweett  ssiitteess  ((CCllaauusseenn  eett  aall..  11997799))..    TThhee  ppootteennttiiaall  ffoorr  llooccaattiioonn  ooff  PPaalleeooiinnddiiaann  
ssiitteess  wwiitthhiinn  tthhee  pprroojjeecctt  ttrraaccttss  iiss  lliimmiitteedd  dduuee  ttoo  tthhee  llaacckk  ooff  mmaajjoorr  wwaatteerr  ssoouurrcceess  dduurriinngg  tthhiiss  
ppeerriioodd..  
  
33..22  EEaarrllyy  ttoo  MMiiddddllee  AArrcchhaaiicc,,  88,,000000  ttoo  33,,000000  BB..CC..  
  



  AAtt  tthhee  eenndd  ooff  tthhee  PPlleeiissttoocceennee  ppeerriioodd,,  aarroouunndd  88,,000000  BB..CC..,,  FFlloorriiddaa  bbeeccaammee  wwaarrmmeerr  
aanndd  wweetttteerr..    MMoosstt  ooff  tthhee  mmeeggaaffaauunnaa  wweerree  eexxttiinncctt  aanndd  tthhee  llaarrggee  hheerrdd  aanniimmaallss  hhaadd  mmiiggrraatteedd  
ttoo  tthhee  nnoorrtthh..    SSeeaa  lleevveell  hhaadd  rriisseenn  ttoo  aapppprrooxxiimmaatteellyy  pprreesseenntt  hheeiigghhttss..    DDuurriinngg  tthhiiss  ppeerriioodd  
hhuunnttiinngg  ooff  ssmmaallll  ggaammee  aanniimmaallss,,  ffiisshhiinngg,,  aanndd  ggaatthheerriinngg  ooff  bboottaanniiccaall  rreessoouurrcceess  bbeeccaammee  
mmoorree  iimmppoorrttaanntt  ttoo  hhuummaann  ssuubbssiisstteennccee  ppaatttteerrnnss  ((MMiillaanniicchh  11997788))..    TThhiiss  sshhiifftt  iiss  mmaarrkkeedd  bbyy  aa  
ccoorrrreessppoonnddiinngg  cchhaannggee  iinn  tthhee  aarrttiiffaacctt  aasssseemmbbllaaggee,,  iiddeennttiiffiieedd  aass  tthhee  AArrcchhaaiicc  ccuullttuurraall  ppeerriioodd  
((MMiillaanniicchh  aanndd  FFaaiirrbbaannkkss  11998800))..    
  
  TThhee  AArrcchhaaiicc  IInnddiiaannss  rreelliieedd  oonn  eexxppllooiittaattiioonn  ooff  aa  vvaarriieettyy  ooff  rreessoouurrcceess  oonn  aa  sseeaassoonnaall  
bbaassiiss..    WWiilldd  nnuuttss  ssuucchh  aass  hhiicckkoorryy  aanndd  aaccoorrnnss  aassssuummeedd  aa  ggrreeaatteerr  iimmppoorrttaannccee  iinn  tthhee  ddiieett,,  
aanndd  ffrreesshhwwaatteerr  ssnnaaiillss  bbeeggaann  ttoo  aappppeeaarr  iinn  llaarrggee  aammoouunnttss  iinn  tthhee  ffaauunnaall  aasssseemmbbllaaggeess..    IItt  iiss  
lliikkeellyy  tthhaatt  tthhee  AArrcchhaaiicc  IInnddiiaannss  ggaatthheerreedd  iinn  llaarrggeerr  ggrroouuppss  aatt  cceerrttaaiinn  ttiimmeess  ooff  tthhee  yyeeaarr  ttoo  
iinntteennssiivveellyy  eexxppllooiitt  ssppeecciiffiicc  rreessoouurrcceess..      AAtt  ootthheerr  ttiimmeess,,  tthheeyy  pprroobbaabbllyy  bbrrookkee  uupp  iinnttoo  ssmmaallll  
bbaannddss  oorr  ffaammiillyy  ggrroouuppss  ddiissppeerrsseedd  tthhrroouugghhoouutt  tthhee  rreeggiioonn..    AArrcchhaaiicc  ssiitteess  iinncclluuddee  vviillllaaggeess,,  
ccaammppss,,  kkiillll  ssiitteess,,  aanndd  qquuaarrrriieess..    TThhee  aarrttiiffaacctt  aasssseemmbbllaaggee  iiss  cchhaarraacctteerriizzeedd  bbyy  aa  llaarrggeerr  
nnuummbbeerr  aanndd  vvaarriieettyy  ooff  lliitthhiicc  ttoooollss,,  oofftteenn  mmoorree  ccrruuddeellyy  wwoorrkkeedd  tthhaann  tthhee  pprreecceeddiinngg  
PPaalleeooiinnddiiaann  mmaatteerriiaallss..    BBoonnee  aanndd  sshheellll  ttoooollss  aarree  aallssoo  ccoommmmoonn  iinn  tthhiiss  ppeerriioodd  ((MMiillaanniicchh  
aanndd  FFaaiirrbbaannkkss  11998800))..      
  
  TThhee  EEaarrllyy  AArrcchhaaiicc  iiss  ddeeffiinneedd  bbyy  sstteemmmmeedd  ppooiinnttss  ssuucchh  aass  AArrrreeddoonnddooss  aanndd  
HHaammiillttoonnss,,  aass  wweellll  aass  bbiippooiinntteedd  bboonnee  ppooiinnttss,,  bbaarrbbeedd  bboonnee  ppooiinnttss,,  ffiisshh  hhooookkss,,  aattllaattll  
wweeiigghhttss  aanndd  ssoocckkeetteedd  aannttlleerr  hhaannddlleess  ((MMiillaanniicchh  aanndd  FFaaiirrbbaannkkss  11998800))..    TThhee  ddiissccoovveerryy  ooff  aa  
cceemmeetteerryy  aatt  tthhee  WWiinnddoovveerr  ssiittee  iinn  BBrreevvaarrdd  CCoouunnttyy  pprroovviiddeess  tthhee  ffiirrsstt  eevviiddeennccee  ooff  bbuurriiaall  
cceerreemmoonniiaalliissmm;;    mmiiddddeenn  bbuurriiaallss  aarree  aallssoo  kknnoowwnn  ffoorr  tthhiiss  ppeerriioodd  ((GGooggggiinn  11995522))..  
  
  BBuurriiaall  cceerreemmoonniiaalliissmm  iinnccrreeaasseedd  dduurriinngg  tthhee  MMiiddddllee  AArrcchhaaiicc..    SSiitteess  ooff  tthhiiss  ppeerriioodd  
iinncclluuddeedd  iinnllaanndd  ssmmaallll  ccaammpp  oorr  hhuunnttiinngg  ssiitteess,,  aass  wweellll  aass  llaarrggee  cceennttrraall--bbaasseedd  ssiitteess  mmaarrkkeedd  
bbyy  tthhoouussaannddss  ooff  ppiieecceess  ooff  lliitthhiicc  ddeebbiittaaggee  aanndd  ttoooollss..    AArrttiiffaaccttss  iinncclluuddee  llaarrggee  sstteemmmmeedd  
pprroojjeeccttiillee  ppooiinnttss  ssuucchh  aass  tthhee  FFlloorriiddaa  AArrcchhaaiicc  SStteemmmmeedd  vvaarriieettyy,,  ddrriilllleedd  ssttoonnee  bbeeaaddss,,  aattllaattll  
wweeiigghhttss  aanndd  aa  vvaarriieettyy  ooff  ootthheerr  lliitthhiicc  ttoooollss  aanndd  ddeebbiittaaggee..  
  
33..33      LLaattee  AArrcchhaaiicc,,  33,,000000  ttoo  11,,000000  BB..CC..    
  
  TThhee  LLaattee  AArrcchhaaiicc,,  bbeeggiinnnniinngg  aabboouutt  33,,000000  BB..CC..,,  mmaarrkkss  tthhee  bbeeggiinnnniinngg  ooff  ccuullttuurraall  
rreeggiioonnaalliizzaattiioonn  iinn  FFlloorriiddaa  ((MMiillaanniicchh  11999944))..    BBaasseedd  oonn  tthhee  kknnoowwnn  ssiitteess  ffoorr  tthhee  ppeerriioodd,,  
ooccccuuppaattiioonn  ooff  tthhee  iinntteerriioorr  hhiigghhllaanndd  ffoorreessttss  wwaass  rraatthheerr  lliimmiitteedd,,  wwhhiillee  ccooaassttaall  ooccccuuppaattiioonn  
wwaass  eexxtteennssiivvee..    TThhee  EEaasstt  aanndd  CCeennttrraall  LLaakkeess  RReeggiioonn  ssiitteess  ffrroomm  tthhiiss  ppeerriioodd,,  kknnoowwnn  aass  tthhee  
MMtt..  TTaayylloorr  ppeerriioodd,,  aarree  mmaarrkkeedd  bbyy  iinntteennssiivvee  eexxppllooiittaattiioonn  ooff  sshheellllffiisshh,,  ppaarrttiiccuullaarrllyy  tthhee  
ssmmaallll  ffrreesshhwwaatteerr  VViivviippaarruuss  ggeeoorrggiiaannuuss,,  wwhhiicchh  ffoorrmmss  ccoolloonniieess  iinn  tthhee  qquuiieett  wwaatteerrss  ooff  
sslloouugghhss,,  ccrreeeekkss,,  llaakkeess,,  ppoonnddss  aanndd  sspprriinnggss  ((CCuummbbaaaa  11997766))..    TThhee  mmiiddddeennss  aallssoo  ccoonnttaaiinn  
aarreeaass  ooff  ffuusseedd  ccrruusshheedd  sshheellll  wwhhiicchh  pprroobbaabbllyy  rreepprreesseenntt  hheeaarrtthhss..    IInn  aaddddiittiioonn  ttoo  AArrcchhaaiicc  
sstteemmmmeedd  ppooiinnttss,,  ssiitteess  iinncclluuddeedd  aa  vvaarriieettyy  ooff  bboonnee  aanndd  sshheellll  ttoooollss,,  sstteeaattiittee  bbaannnneerrssttoonneess  
((aattllaattll  wweeiigghhttss))  aanndd  ootthheerr  lliitthhiicc  ttoooollss..    AAlltthhoouugghh  mmiiddddeenn  bbuurriiaall  ccoonnttiinnuueedd  ttoo  bbee  uuttiilliizzeedd,,  
rreecceenntt  rreesseeaarrcchh  aatt  tthhee  TToommookkaa  MMoouunnddss  aanndd  MMiiddddeenn  ssiittee  iinn  VVoolluussiiaa  CCoouunnttyy  iinnddiiccaatteess  tthhaatt  
mmoouunndd  bbuurriiaall  pprroobbaabbllyy  bbeeggaann  dduurriinngg  tthhiiss  ppeerriioodd  ((PPiiaatteekk  11999922))..  
  
  BBeettwweeeenn  22,,000000  aanndd  11,,000000  BB..CC..,,  aann  iimmppoorrttaanntt  cchhaannggee  ooccccuurrrreedd  iinn  tthhee  ccuullttuurraall  
ppaatttteerrnn..    TThhee  IInnddiiaannss  ooff  tthhiiss  LLaattee  AArrcchhaaiicc  oorr  OOrraannggee  ppeerriioodd  bbeeggaann  ttoo  pprroodduuccee  ccrruuddee,,  ffiibbeerr--



tteemmppeerreedd  ppootttteerryy  uussiinngg  aa  ssllaabb  ccoonnssttrruuccttiioonn  tteecchhnniiqquuee..    TThhee  aappppeeaarraannccee  ooff  ppootttteerryy  mmaayy  
iinnddiiccaattee  aa  mmoorree  sseeddeennttaarryy  ooccccuuppaattiioonn  ppaatttteerrnn..    IInn  ssuuppppoorrtt  ooff  tthhiiss  cchhaannggee  iinn  ppaatttteerrnn,,  
vviillllaaggeess  wwhhiicchh  mmaayy  hhaavvee  bbeeeenn  ooccccuuppiieedd  yyeeaarr--rroouunndd  hhaavvee  bbeeeenn  iiddeennttiiffiieedd  wwiitthh  tthhiiss  ppeerriioodd..    
SSuubbssiisstteennccee  wwaass  ssttiillll  bbaasseedd  oonn  hhuunnttiinngg--ggaatthheerriinngg  aanndd  ssiitteess  aarree  llooccaatteedd  iinn  pprrooxxiimmiittyy  ttoo  
ssppeecciiffiicc  rreessoouurrccee  bbaasseess  ((MMiillaanniicchh  aanndd  FFaaiirrbbaannkkss  11998800))..  
  
33..44  TTrraannssiittiioonnaall,,  11,,000000  ttoo  550000  BB..CC..  
  
  TThhee  ppeerriioodd  bbeettwweeeenn  11,,220000  aanndd  550000  BB..CC..  iiss  rreeffeerrrreedd  ttoo  aass  aa  TTrraannssiittiioonnaall  ppeerriioodd..    IItt  
mmaarrkkss  tthhee  cchhaannggee  ffrroomm  ffiibbeerr--tteemmppeerreedd,,  ssllaabb--ccoonnssttrruuccttiioonn  ppootttteerryy  ttoo  ssaanndd  oorr  uunntteemmppeerreedd  
wwaarreess  wwiitthh  ccooiill  ccoonnssttrruuccttiioonn..    AA  pprroobbaabbllee  ppooppuullaattiioonn  iinnccrreeaassee  aanndd  iinnccrreeaasseedd  iinntteerraaccttiioonn  
bbeettwweeeenn  ccuullttuurraall  ggrroouuppss  aallssoo  mmaayy  hhaavvee  ooccccuurrrreedd  dduurriinngg  tthhiiss  ppeerriioodd..    DDuurriinngg  tthhiiss  ttiimmee  
ooccccuuppaattiioonn  sshhiifftteedd  ttoo  tthhee  ccooaassttaall  rreeggiioonnss,,  wwiitthh  oonnllyy  sshhoorrtt--tteerrmm  uussaaggee  ooff  tthhee  iinntteerriioorr  
ppoorrttiioonnss  ooff  FFlloorriiddaa..  
  
  TThhee  TTrraannssiittiioonnaall  iiss  mmaarrkkeedd  pprriimmaarriillyy  bbyy  cceerraammiicc  cchhaannggeess  rraatthheerr  tthhaann  sshhiiffttss  iinn  
ssuubbssiisstteennccee  oorr  sseettttlleemmeenntt  ppaatttteerrnnss..    IInn  ffaacctt,,  tthheerree  iiss  ssoo  lliittttllee  cchhaannggee  iinn  tthhiiss  sshhoorrtt  ppeerriioodd,,  
tthhaatt  MMiillaanniicchh  ((11999944))  pprrooppoosseess  ddrrooppppiinngg  tthhee  tteerrmm  aanndd  aassssiiggnniinngg  ssiitteess  ttoo  eeiitthheerr  tthhee  
pprreecceeddiinngg  OOrraannggee  oorr  tthhee  SStt..  JJoohhnnss  II  ppeerriiooddss..  
  
33..55  SStt..  JJoohhnnss  II,,  550000  BB..CC..  ttoo  AA..DD..  880000    
  
  TThhee  LLaattee  AArrcchhaaiicc  ttoo  TTrraannssiittiioonnaall  ppeerriiooddss  mmaarrkkeedd  tthhee  bbeeggiinnnniinnggss  ooff  ccuullttuurraall  
ddiivveerrssiittyy  iinn  FFlloorriiddaa..    FFoolllloowwiinngg  tthhee  TTrraannssiittiioonnaall  ppeerriioodd,,  tthhee  ssttuuddyy  aarreeaa  iiss  ccllaassssiiffiieedd  aass  
ffaalllliinngg  iinnttoo  tthhee  SStt..  JJoohhnnss  ccuullttuurraall  ggrroouupp  ooff  tthhee  EEaasstt  aanndd  CCeennttrraall  LLaakkee  RReeggiioonn,,  aalltthhoouugghh  iitt  
pprroobbaabbllyy  ddiidd  rreecceeiivvee  iinnfflluueenncceess  ffrroomm  aaddjjaacceenntt  rreeggiioonnss  ttoo  tthhee  nnoorrtthh  aanndd  wweesstt..      TThhee  rreeggiioonnss  
sshhaarreedd  ssiimmiillaarr  sseettttlleemmeenntt  ppaatttteerrnnss  aanndd  rreessoouurrccee  uuttiilliizzaattiioonn  dduurriinngg  tthhee  SStt..  JJoohhnnss  II  eerraa;;  tthheerree  
iiss  aallssoo  eevviiddeennccee  ooff  iinntteerraaccttiioonn  bbeettwweeeenn  tthhee  rreeggiioonnss  aass  eevviiddeenncceedd  bbyy  tthhee  pprreesseennccee  ooff  
ccuullttuurraall  mmaatteerriiaallss  ffrroomm  bbootthh  rreeggiioonnss  iinn  LLaakkee  CCoouunnttyy  ssiitteess..  
  
  TThhee  SStt..  JJoohhnnss  ccuullttuurraall  ttrraaddiittiioonn  rreepprreesseennttss  aa  vveerryy  lloonngg,,  sslloowwllyy  cchhaannggiinngg  ttrraaddiittiioonn  
wwiitthhiinn  EEaasstt  aanndd  CCeennttrraall  FFlloorriiddaa..    TThhiiss  ttrraaddiittiioonn  ddaatteess  ffrroomm  550000  BB..CC..  ttoo  AA..DD..  11556655,,  bbuutt  hhaass  
bbeeeenn  ssuubbddiivviiddeedd  bbaasseedd  oonn  cchhaannggeess  iinn  ssiittee  aanndd  aarrttiiffaacctt  ppaatttteerrnnss..    TThhee  SStt..  JJoohhnnss  IInnddiiaannss  
ooccccuuppiieedd  tthhee  ccooaassttaall  rreeggiioonnss,,  ppaarrttiiccuullaarrllyy  tthhee  SStt..  JJoohhnnss  RRiivveerr  BBaassiinn..    SShheellllffiisshh  wweerree  aa  
ddoommiinnaanntt  ppaarrtt  ooff  tthhee  ssuubbssiisstteennccee  ppaatttteerrnn  aanndd  ccooaassttaall  ssiitteess  aarree  mmaarrkkeedd  bbyy  tthhee  pprreesseennccee  ooff  
llaarrggee  sshheellll  mmiiddddeennss  aanndd  mmoouunnddss..    IInnllaanndd  aarreeaass  wweerree  uuttiilliizzeedd  oonn  aa  sseeaassoonnaall  bbaassiiss..    AArrttiiffaacctt  
aasssseemmbbllaaggeess  aarree  ddiissttiinngguuiisshheedd  bbyy  tthhee  pprreesseennccee  ooff  tthhee  cchhaallkkyy  ppaassttee  SStt..  JJoohhnnss  cceerraammiiccss,,  tthhee  
rreessuulltt  ooff  uussiinngg  ccllaayyss  ccoonnttaaiinniinngg  ssppoonnggee  ssppiiccuulleess  ((MMiillaanniicchh  aanndd  FFaaiirrbbaannkkss  11998800))..    
DDeeccoorraattiioonn  ccoonnssiisstteedd  ooff  iinncciissiinngg  aanndd  cchheecckk  ssttaammppiinngg..    JJoohhnn  GGooggggiinn  ((11995522::6688,,  7700))  nneeaattllyy  
ssuummmmaarriizzeedd  tthhee  SStt..  JJoohhnnss  ccuullttuurree  aass  ""aa  ppootttteerryy  uussiinngg,,  mmoouunndd  bbuuiillddiinngg,,  sseemmii--sseeddeennttaarryy  
ccoommpplleexx  pprroobbaabbllyy  wwiitthh  aaggrriiccuullttuurree,,""  mmaarrkkeedd  bbyy  ""ccoonnssttaanntt  ttrraaddee  aanndd  iinntteerrcchhaannggee  wwiitthh  
nneeiigghhbboorriinngg  nnoorrtthheerrnn  aanndd  wweesstteerrnn  ccuullttuurreess..""    
  SStt..  JJoohhnnss  II  iiss  mmaarrkkeedd  bbyy  tthhee  pprreesseennccee  ooff  mmoouunndd  bbuurriiaallss  aanndd  iinnccrreeaasseedd  ooccccuuppaattiioonn  
ooff  tthhee  lloowweerr  SStt..  JJoohhnnss  RRiivveerr  bbaassiinn  ((GGooggggiinn  11995522;;    MMiillaanniicchh  aanndd  FFaaiirrbbaannkkss  11998800))..    TThhiiss  
ppeerriioodd  hhaass  bbeeeenn  ddiivviiddeedd  iinnttoo  tthhrreeee  ssuubbppeerriiooddss,,  SStt..  JJoohhnnss  II,,  IIaa  aanndd  IIbb..    TThhee  SStt..  JJoohhnnss  II  
ssuubbppeerriioodd  ((550000  BB..CC..  ttoo  AA..DD..  110000))  iiss  cchhaarraacctteerriizzeedd  bbyy  tthhee  ddoommiinnaannccee  ooff  SStt..  JJoohhnnss  PPllaaiinn  
cceerraammiiccss  iinn  tthhee  vviillllaaggee  aarreeaass  aanndd  tthhee  pprreesseennccee  ooff  DDuunnnnss  CCrreeeekk  RReedd  sslliippppeedd  wwaarreess,,  
ppaarrttiiccuullaarrllyy  iinn  bbuurriiaallss..    MMoouunnddss  aallssoo  ccoonnttaaiinn  DDeeppttffoorrdd  ppootttteerryy  cchhaarraacctteerriissttiicc  ooff  NNoorrtthh  



CCeennttrraall  FFlloorriiddaa..    LLeessss  ccoommmmoonn  aarrttiiffaaccttss  rreefflleecctt  tthhee  iinnfflluueennccee  ooff  tthhee  HHooppeewweelllliiaann--YYeenntt  
ccoommpplleexx  ffrroomm  tthhee  GGuullff  CCooaasstt  aanndd  nnoorrtthhwweesstteerrnn  FFlloorriiddaa;;    tthhiiss  iinncclluuddeess  qquuaarrttzz  pplluummmmeettss,,  
ccllaayy  eellbbooww  ppiippeess,,  mmiiccaa  aanndd  ggaalleennaa  ffrraaggmmeennttss  aanndd  aa  ffeeww  ccooppppeerr  oorrnnaammeennttss  ((GGooggggiinn  11995522))..  
  
  SStt..  JJoohhnnss  IIaa  ((AA..DD..  110000  ttoo  550000))  hhaass  mmoorree  eellaabboorraattee  bbuurriiaall  cceerreemmoonniiaalliissmm  wwiitthh  aann  
iinnccrreeaassee  iinn  eellbbooww  ppiippeess,,  mmiiccaa  aanndd  ggaalleennaa,,  sshheellll  ggoorrggeettss,,  ccllaayy  aanndd  ccooppppeerr  oorrnnaammeennttss,,  aanndd  
ssttoonnee  ppeennddaannttss  aanndd  bbeeaaddss..    VViillllaaggee  ppootttteerryy  ccoonnttiinnuueedd  ttoo  bbee  ddoommiinnaatteedd  bbyy  SStt..  JJoohhnnss  PPllaaiinn  
wwaarreess,,  oofftteenn  wwiitthh  tteettrraappooddss,,  wwiitthh  DDuunnnnss  CCrreeeekk  RReedd,,  aanndd  ooccccaassiioonnaall  DDeeppttffoorrdd,,  SSwwiifftt  
CCrreeeekk  aanndd  WWeeeeddeenn  IIssllaanndd  cceerraammiiccss  ffrroomm  tthhee  nnoorrtthh  aanndd  wweesstt  iinn  mmoouunnddss..    OOtthheerr  aarrttiiffaaccttss  
iinncclluuddee  sshheellll  cceellttss,,  ssttoonnee  hhoonneess,,  wwoorrkkeedd  ffoossssiill  bboonnee,,  hhaammmmeerrssttoonneess,,  mmiiccaa  aanndd  ppoossssiibbllee  
sshheellll  bbaannnneerrssttoonneess  ((GGooggggiinn  11995522))..  
  
  SStt..  JJoohhnnss  IIbb  ((AA..DD..  550000  ttoo  880000))  sshhoowwss  aann  iinnccrreeaassee  iinn  WWeeeeddeenn  IIssllaanndd  iinnfflluueenncceess  
ffrroomm  tthhee  nnoorrtthh  aanndd  wweesstt,,  aalltthhoouugghh  vviillllaaggee  ppootttteerryy  ccoonnttiinnuueedd  ttoo  bbee  ddoommiinnaatteedd  bbyy  SStt..  JJoohhnnss  
PPllaaiinn  wwaarreess..    CCllaayy  eellbbooww  ppiippeess  aanndd  mmiiccaa  ccoonnttiinnuuee  ttoo  bbee  uusseedd  dduurriinngg  tthhiiss  ssuubbppeerriioodd  
((GGooggggiinn  11995522))..  
  
33..66    SStt..  JJoohhnnss  IIII,,  AA..DD..  880000  ttoo  11556655  
  
  BByy  aabboouutt  AA..DD..  880000,,  tthhee  SStt..  JJoohhnnss  ccuullttuurraall  ggrroouupp  iinn  tthhee  EEaasstt  aanndd  CCeennttrraall  LLaakkeess  
RReeggiioonn  hhaadd  ggrraadduuaallllyy  eevvoollvveedd  iinnttoo  tthhee  ppeerriioodd  iiddeennttiiffiieedd  aass  SStt..  JJoohhnnss  IIII..    TThhee  
ddiissttiinngguuiisshhiinngg  ffeeaattuurree  ooff  SStt..  JJoohhnnss  IIII  ssiitteess  iiss  tthhee  pprreesseennccee  ooff  cchheecckk--ssttaammppeedd  cceerraammiiccss,,  aass  
wweellll  aass  aann  iinnccrreeaasseedd  uussee  ooff  bbuurriiaall  mmoouunnddss..    TThhee  llaatttteerr  ppaarrtt  ooff  tthhee  SStt..  JJoohhnnss  IIII  ppeerriioodd  aallssoo  
bbeeggaann  ttoo  rreefflleecctt  tthhee  iinnfflluueennccee  ooff  tthhee  SSoouutthheeaasstteerrnn  CCeerreemmoonniiaall  CCoommpplleexx  aassssoocciiaatteedd  wwiitthh  
tthhee  MMiissssiissssiippppii  VVaalllleeyy  aanndd  nnoorrtthhwweesstteerrnn  FFlloorriiddaa..    TThhiiss  ccoommpplleexx  iinncclluuddeess  tthhee  pprreesseennccee  ooff  
cceerreemmoonniiaall  oobbjjeeccttss  iinn  bbuurriiaallss  aanndd  iiss  bbeelliieevveedd  ttoo  rreefflleecctt  aann  iinnccrreeaasseedd  eemmpphhaassiiss  oonn  ssoocciiaall  
ssttaattuuss  aanndd  rraannkkeedd  cchhiieeffddoommss  ((MMiillaanniicchh  aanndd  FFaaiirrbbaannkkss  11998800))..  
  
  LLiikkee  SStt..  JJoohhnnss  II,,  tthhiiss  ppeerriioodd  iiss  ddiivviiddeedd  iinnttoo  ssuubbppeerriiooddss  bbaasseedd  oonn  cchhaannggeess  iinn  tthhee  
ssiitteess  aanndd  aarrttiiffaacctt  aasssseemmbbllaaggeess..    SStt..  JJoohhnnss  IIIIaa  ((AA..DD..  880000  ttoo  11330000))  iiss  mmaarrkkeedd  bbyy  aann  iinnccrreeaassee  
iinn  tthhee  uussee  ooff  bbuurriiaall  mmoouunnddss  aanndd  tthhee  aappppeeaarraannccee  ooff  SStt..  JJoohhnnss  CChheecckk  SSttaammppeedd  wwaarreess..    
WWeeeeddeenn  IIssllaanndd  ppootttteerryy  ffrroomm  tthhee  nnoorrtthh  aanndd  wweesstt  ccoonnttiinnuueedd  ttoo  aappppeeaarr  iinn  mmoouunnddss  ((MMiillaanniicchh  
aanndd  FFaaiirrbbaannkkss  11998800))..  
  
  SStt..  JJoohhnnss  IIIIbb  ((AA..DD..  11330000  ttoo  11551133))  ssiitteess  bbeeggiinn  ttoo  ddiissppllaayy  MMiissssiissssiippppiiaann  iinnfflluueenncceess  
ffrroomm  tthhee  nnoorrtthhwweesstt  iinn  tthhee  pprreesseennccee  ooff  cceerreemmoonniiaall  mmoouunndd  cceenntteerrss  wwiitthh  SSoouutthheeaasstteerrnn  
CCeerreemmoonniiaall  ccuulltt  mmoottiiffss  aanndd  ccooppppeerr  iitteemmss  iinn  tthhee  mmoouunnddss..    IInn  aaddddiittiioonn  ttoo  tthhee  uubbiiqquuiittoouuss  SStt..  
JJoohhnnss  CChheecckk  SSttaammppeedd  ppootttteerryy,,  tthheerree  aarree  ssoommee  FFoorrtt  WWaallttoonn  aanndd  SSaaffeettyy  HHaarrbboorr  cceerraammiiccss,,  
iinnddiiccaattiinngg  ccoonnttaacctt  wwiitthh  tthhee  IInnddiiaannss  ooff  tthhee  wweesstt  ccooaasstt..    AArrttiiffaaccttss  iinncclluuddee  ssiimmppllee  ssttaammppeedd  oorr  
ssccoorreedd  cceerraammiiccss,,  ooccccaassiioonnaall  ccoobb--mmaarrkkeedd  sshheerrddss,,  sshheerrdd--tteemmppeerreedd  cceerraammiiccss,,  ssttoonnee  cceellttss,,  
ssmmaallll  ttrriiaanngguullaarr  ppooiinnttss,,  ccllaayy  eeffffiiggiieess,,  aanndd  aa  vvaarriieettyy  ooff  ssttoonnee,,  bboonnee  aanndd  sshheellll  ttoooollss  aanndd  
oorrnnaammeennttss  ((GGooggggiinn  11995522))..    AAtt  tthhee  ttiimmee  ooff  EEuurrooppeeaann  ccoonnttaacctt,,  tthhee  SStt..  JJoohhnnss  ccuullttuurraall  ggrroouupp  
wwaass  oorrggaanniizzeedd  iinn  hheerreeddiittaarryy  cchhiieeffddoommss  aanndd  pprriieesstthhooooddss  ((MMiillaanniicchh  aanndd  FFaaiirrbbaannkkss  11998800))..  
  
  SStt..  JJoohhnnss  IIIIcc  ((AA..DD..  11551133  ttoo  11556655))  iiss  tthhee  ppeerriioodd  ooff  EEuurrooppeeaann  ccoonnttaacctt,,  mmaarrkkeedd  bbyy  
tthhee  pprreesseennccee  ooff  ttrraaddee  ggooooddss  iinn  ssiitteess..    TThhee  ppooppuullaattiioonn  ssuuffffeerreedd  sseevveerree  rreedduuccttiioonnss  dduuee  ttoo  tthhee  
iinnttrroodduuccttiioonn  ooff  EEuurrooppeeaann  ddiisseeaasseess,,  ssllaavveerryy  aanndd  wwaarrffaarree..    AAtt  tthhee  ttiimmee  ooff  EEuurrooppeeaann  ccoonnttaacctt,,  
MMiillaanniicchh  iiddeennttiiffiieedd  tthhee  IInnddiiaannss  ooff  tthhee  aarreeaa  aarroouunndd  LLaakkee  AAppooppkkaa  aanndd  LLaakkee  HHaarrrriiss  aass  tthhee  



cchhiieeffddoomm  ooff  UUrrrriippaarraaccooxxii,,  wwhhoo  eexxaacctteedd  ttrriibbuuttee  ffrroomm  tthhee  UUcciittaa  ooff  TTaammppaa  BBaayy..    HHee  
ssuuggggeessttss  tthhaatt  tthhiiss  ggrroouupp  ccoonnttrroolllleedd  tthhee  aarreeaa  ffrroomm  tthhee  WWiitthhllaaccoooocchheeee  RRiivveerr  ssoouutthh  ttoo  
OOsscceeoollaa  CCoouunnttyy..    TThhee  AAccuueerraa  ggrroouupp  ooff  tthhee  TTiimmuuccuuaann  ppeeooppllee  wweerree  aallssoo  nnootteedd  iinn  tthhee  
vviicciinniittyy  ooff  LLaakkee  HHaarrrriiss  ((MMiillaanniicchh  11999955))..    TThhee  TTiimmuuccuuaa  wweerree  ddeessccrriibbeedd  aass  aaggrriiccuullttuurraalliissttss  
wwhhoo  ggrreeww  ccoorrnn,,  bbeeaannss,,  aanndd  ttoobbaaccccoo,,  bbuutt  aallssoo  rreelliieedd  hheeaavviillyy  oonn  hhuunnttiinngg,,  ffiisshhiinngg  aanndd  
ggaatthheerriinngg  ooff  wwiilldd  ppllaanntt  ffooooddss..    SSoocciiaall  oorrggaanniizzaattiioonn  wwaass  bbaasseedd  oonn  rraannkkeedd  ccllaannss  hheeaaddeedd  bbyy  
cchhiieeffss,,  aanndd  ppoollyyggaammyy  wwaass  ccoommmmoonn..    TThhee  ppeeooppllee  wweerree  ddeessccrriibbeedd  aass  ttaallll  aanndd  oofftteenn  ttaattttooooeedd..    
EExxtteennssiivvee  rriittuuaallss  wweerree  pprraaccttiicceedd  iinn  aassssoocciiaattiioonn  wwiitthh  wwaarrffaarree  aanndd  bbuurriiaall  ((MMiillaanniicchh  aanndd  
FFaaiirrbbaannkkss  11998800))..  
  
33..77    SStt..  AAuugguussttiinnee  PPeerriioodd,,  AA..DD..  11556655  ttoo  11771155  
  
  EEuurrooppeeaann  ccoonnttaacctt  wwoouulldd  rreessuulltt  iinn  tthhee  vviirrttuuaall  ddeessttrruuccttiioonn  ooff  tthhee  NNaattiivvee  AAmmeerriiccaannss  
ooff  FFlloorriiddaa  wwiitthhiinn  aa  hhuunnddrreedd--yyeeaarr  ppeerriioodd,,  pprriimmaarryy  dduuee  ttoo  tthhee  iinnttrroodduuccttiioonn  ooff  nneeww  ddiisseeaasseess..    
NNaattiivvee  wwaayyss  ooff  lliiffee  wweerree  aalltteerreedd  tthhrroouugghh  tthhee  iinnttrroodduuccttiioonn  ooff  EEuurrooppeeaann  ggooooddss  aanndd  
aaggrriiccuullttuurraall  pprraaccttiicceess..    TThhee  nnaattiivvee  rreelliiggiioouuss  pprraaccttiicceess  wweerree  llaarrggeellyy  ssuuppppllaanntteedd  bbyy  tthhee  
iinnttrroodduuccttiioonn  ooff  CCaatthhoolliicciissmm  tthhrroouugghh  tthhee  SSppaanniisshh  mmiissssiioonn  ssyysstteemm..    NNaattiivvee  cceerraammiiccss  ooff  tthhee  
ccoonnttaacctt  ppeerriioodd  aallssoo  rreefflleecctt  EEuurrooppeeaann  iinnfflluueenncceess,,  ppaarrttiiccuullaarrllyy  iinn  tthheeiirr  sshhaappeess..    TThheessee  
cceerraammiiccss  aarree  iiddeennttiiffiieedd  pprriimmaarriillyy  aass  tthhee  SSaann  MMaarrccooss  ttyyppee  iinn  EEaasstt  aanndd  CCeennttrraall  FFlloorriiddaa  
((MMiillaanniicchh  aanndd  FFaaiirrbbaannkkss  11998800))..  
  
  RReellaattiivveellyy  lliittttllee  iiss  kknnoowwnn  ooff  tthhee  CCeennttrraall  LLaakkeess  ppeerriioodd  dduurriinngg  tthhiiss  ppeerriioodd..    SSiinnccee  
tthhiiss  rreeggiioonn  wwaass  ddoommiinnaatteedd  bbyy  TTiimmuuccuuaannss  wwhhoo  rreelliieedd  pprriimmaarriillyy  oonn  hhuunnttiinngg  aanndd  ggaatthheerriinngg  
rraatthheerr  tthhaann  aaggrriiccuullttuurree,,  tthhee  mmiissssiioonn  ssyysstteemm  wwaass  llaarrggeellyy  uunnssuucccceessssffuull  aanndd  ccoonnttaacctt  wwaass  
mmiinniimmaall  ((MMiillaanniicchh  11999955))..    BBuutt  tthhee  ccoommbbiinnaattiioonn  ooff  ddiisseeaassee  aanndd  EEnngglliisshh  rraaiiddss  ooff  tthhee  eeaarrllyy  
1188tthh  cceennttuurryy  lleedd  ttoo  tthhee  ddeeppooppuullaattiioonn  ooff  FFlloorriiddaa..      
33..88  SSeemmiinnoollee,,  AA..DD..  11771155  ttoo  11884422  
  
  AAfftteerr  11771155,,  tthhee  SSppaanniiaarrddss  bbeeggaann  ttoo  eennccoouurraaggee  CCrreeeekk  IInnddiiaannss  ffrroomm  GGeeoorrggiiaa  aanndd  
AAllaabbaammaa  ttoo  mmiiggrraattee  ttoo  FFlloorriiddaa,,  wwhheerree  tthheeyy  bbeeccaammee  kknnoowwnn  aass  tthhee  SSeemmiinnoollee,,  bbaasseedd  oonn  tthhee  
SSppaanniisshh  cciimmaarrrroonnee  oorr  wwiilldd  oonnee  ((MMiillaanniicchh  11997788;;    FFaaiirrbbaannkkss  11997788))..    OOnnccee  sseettttlleedd  iinn  
FFlloorriiddaa,,  tthhee  IInnddiiaannss  mmaaddee  mmaajjoorr  cchhaannggeess  iinn  tthheeiirr  ssuubbssiisstteennccee  aanndd  sseettttlleemmeenntt  ppaatttteerrnnss..    
CCrreeeekk  ttoowwnnss  wweerree  ppeerrmmaanneenntt  sseettttlleemmeennttss  wwiitthh  cceennttrraall  ssqquuaarreess  ffllaannkkeedd  bbyy  rriittuuaall  bbuuiillddiinnggss..    
SSuubbssiisstteennccee  wwaass  bbaasseedd  oonn  hhoorrttiiccuullttuurree..    IInn  FFlloorriiddaa,,  tthhee  IInnddiiaannss  bbeeccaammee  hheeaavviillyy  ddeeppeennddeenntt  
oonn  tthhee  hheerrddss  ooff  ffeerraall  SSppaanniisshh  ccaattttllee..    SSeettttlleemmeenntt  bbeeccaammee  ddiiffffuussee  aanndd  ccoonnssiisstteedd  ooff  ssmmaallll  
ffaarrmmsstteeaaddss  lloooosseellyy  aassssoocciiaatteedd  aass  ttoowwnnss..    TThheerree  wwaass  lliittttllee  iinntteerraaccttiioonn  wwiitthh  tthhee  SSppaanniiaarrddss  
aanndd  ffeeww  SSppaanniisshh  ggooooddss  aappppeeaarr  oonn  SSeemmiinnoollee  ssiitteess  ((MMiillaanniicchh  aanndd  FFaaiirrbbaannkkss  11998800))..  
  
  DDuurriinngg  tthhee  eeaarrllyy  1199tthh  cceennttuurryy,,  tthhee  iinnccrreeaassiinngg  pprreessssuurree  ffrroomm  AAmmeerriiccaann  sseettttlleerrss  
ffrroomm  GGeeoorrggiiaa  aanndd  tthhee  CCaarroolliinnaass  lleedd  ttoo  tthhee  FFiirrsstt  SSeemmiinnoollee  WWaarr  ooff  11881188  aanndd  tthhee  cceessssiioonn  ooff  
FFlloorriiddaa  ttoo  tthhee  UUnniitteedd  SSttaatteess  iinn  11881199  ((MMiillaanniicchh  aanndd  FFaaiirrbbaannkkss  11998800))..    
  
  TThhee  11882233  TTrreeaattyy  ooff  MMoouullttrriiee  CCrreeeekk  ffoorrcceedd  tthhee  SSeemmiinnoolleess  iinnttoo  aa  rreesseerrvvaattiioonn  iinn  
NNoorrtthh  CCeennttrraall  FFlloorriiddaa;;  tthhiiss  rreesseerrvvaattiioonn  iinncclluuddeedd  mmuucchh  ooff  MMaarriioonn  aanndd  SSuummtteerr  CCoouunnttiieess..    
TThhee  rreessttrriicctteedd  ssiizzee  aanndd  ddiiffffeerreenntt  rreessoouurrcceess  ooff  tthhee  rreesseerrvvaattiioonn  llaannddss,,  ccoommbbiinneedd  wwiitthh  aa  
rreedduuccttiioonn  ooff  tthhee  ttrraaddee  ggooooddss  tthhee  IInnddiiaannss  hhaadd  bbeegguunn  ttoo  aaccqquuiirree  dduurriinngg  tthhee  BBrriittiisshh  aanndd  
SSeeccoonndd  SSppaanniisshh  ppeerriiooddss,,  lleedd  ttoo  aann  iinnccrreeaassee  iinn  IInnddiiaann  rraaiiddss  ffoorr  ccaattttllee  aanndd  hhoorrsseess..    AAtt  tthhee  
ssaammee  ttiimmee,,  tthhee  IInnddiiaannss  wweerree  hhaarrbboorriinngg  rruunnaawwaayy  ssllaavveess..    TThheessee  ffaaccttoorrss,,  ccoommbbiinneedd  wwiitthh  tthhee  



iinnccrreeaasseedd  pprreessssuurree  ffoorr  llaanndd  ffrroomm  tthhee  AAmmeerriiccaann  sseettttlleerrss,,  lleedd  ttoo  tthhee  SSeeccoonndd  SSeemmiinnoollee  WWaarr  
ooff  11883355  ttoo  11884422  ((FFaaiirrbbaannkkss  11997788))..  
  
  HHiissttoorriiaann  MMaahhoonn  ((11998855))  ssaayyss  tthhaatt  tthhee  AAllaacchhuuaa  SSeemmiinnoollee  mmoovveedd  ttoo  tthhee  LLaakkee  
CCoouunnttyy  aarreeaa  aafftteerr  tthhee  TTrreeaattyy  ooff  MMoouullttrriiee  CCrreeeekk,,  wwhheerree  tthhee  pprriinncciippaall  ttoowwnn  bbeeccaammee  
OOkkiihhuummppkkyy..    HHiiss  mmaapp  ppllaacceess  tthhiiss  ttoowwnn  aabboouutt  hhaallff  wwaayy  bbeettwweeeenn  LLaakkee  GGrriiffffiinn  aanndd  tthhee  
WWiitthhllaaccoooocchheeee  RRiivveerr  oonn  oorr  nneeaarr  tthhee  FFtt..  BBrrooookkee  RRooaadd  ((MMaahhoonn  11998855))..    DDuurriinngg  tthhee  SSeeccoonndd  
SSeemmiinnoollee  WWaarr,,  aa  nnuummbbeerr  ooff  oouuttppoossttss  aanndd  hhiigghhwwaayyss  wweerree  eessttaabblliisshheedd  iinn  CCeennttrraall  FFlloorriiddaa,,  
iinncclluuddiinngg  FFoorrtt  MMaassoonn  oonn  tthhee  eeaasstteerrnn  sshhoorree  ooff  LLaakkee  EEuussttiiss  ((KKeennnneeddyy  eett  aall..  11992299))..    
HHoowweevveerr,,  tthhee  mmaajjoorriittyy  ooff  tthhee  wwaarr  aaccttiivviittyy  ooccccuurrrreedd  nnoorrtthh  aanndd  wweesstt  ooff  tthhee  pprroojjeecctt  aarreeaa..    BByy  
tthhee  eenndd  ooff  tthhee  SSeeccoonndd  SSeemmiinnoollee  WWaarr,,  tthhee  IInnddiiaannss  wweerree  ffoorrcceedd  ttoo  mmiiggrraattee  ffuurrtthheerr  ssoouutthh  ttoo  
tthhee  EEvveerrggllaaddeess,,  oorr  wweerree  rreemmoovveedd  ttoo  tthhee  IInnddiiaann  tteerrrriittoorryy  iinn  OOkkllaahhoommaa..    AAtt  tthhaatt  ttiimmee,,  
CCeennttrraall  FFlloorriiddaa  wwaass  ooppeenneedd  ttoo  nneeww  sseettttlleemmeenntt  bbyy  ppllaanntteerrss  ffrroomm  tthhee  ssoouutthheerrnn  UUnniitteedd  
SSttaatteess..  
  
33..99  HHiissttoorriicc  PPeerriioodd,,  AA..DD..  11556655  ttoo  pprreesseenntt  
  
  TThhee  iinniittiiaall  EEuurrooppeeaann  ccoonnttaacctt  wwiitthh  CCeennttrraall  FFlloorriiddaa  wwaass  pprroobbaabbllyy  tthhee  DDeeSSoottoo  
eexxppeeddiittiioonn,,  wwhhiicchh  ppaasssseedd  tthhrroouugghh  ppoorrttiioonnss  ooff  nneeaarrbbyy  SSuummtteerr  CCoouunnttyy..    HHoowweevveerr,,  dduurriinngg  
tthhee  ffiirrsstt  SSppaanniisshh  ppeerriioodd,,  CCeennttrraall  FFlloorriiddaa  rreemmaaiinneedd  llaarrggeellyy  iinn  tthhee  hhaannddss  ooff  tthhee  IInnddiiaannss..    
TThhee  SSppaanniiaarrddss  eessttaabblliisshheedd  aa  sseerriieess  ooff  mmiissssiioonnss  bbeettwweeeenn  SStt..  AAuugguussttiinnee  aanndd  TTaallllaahhaasssseeee..    
PPoorrttiioonnss  ooff  tthhee  iinnllaanndd  aarreeaa  wweerree  aallssoo  uusseedd  aass  ccaattttllee  rraanncchheess,,  ppaarrttiiccuullaarrllyy  tthhee  vviicciinniittyy  ooff  
PPaayynneess  PPrraaiirriiee  iinn  AAllaacchhuuaa  CCoouunnttyy..    TThhee  SSppaanniisshh  pprreesseennccee  iinn  FFlloorriiddaa  iiss  mmaarrkkeedd  bbyy  
ooccccaassiioonnaall  SSppaanniisshh  aarrttiiffaaccttss  iinn  tthhee  IInnddiiaann  ssiitteess..    NNoo  ppeerrmmaanneenntt  iinntteerriioorr  sseettttlleemmeennttss  wweerree  
eessttaabblliisshheedd,,  aalltthhoouugghh  aa  sseerriieess  ooff  llaarrggee  llaanndd  ggrraannttss  wwaass  iissssuueedd..  
  
  DDuurriinngg  tthhee  BBrriittiisshh  PPeerriioodd  ffrroomm  11776633  ttoo  11778833,,  tthheerree  wwaass  ssoommee  iinnccrreeaassee  iinn  ttrraaddee  
wwiitthh  tthhee  SSeemmiinnoolleess,,  bbuutt  lliittttllee  oorr  nnoo  aatttteemmpptt  ttoo  sseettttllee  tthhee  iinntteerriioorr  ooff  tthhee  ssttaattee..    IItt  wwaass  nnoott  
uunnttiill  tthhee  SSeeccoonndd  SSppaanniisshh  ppeerriioodd,,  11778844  ttoo  11881199,,  tthhaatt  tthhee  wwhhiittee  mmaann''ss  pprreesseennccee  bbeeccaammee  
ssiiggnniiffiiccaanntt  iinn  CCeennttrraall  FFlloorriiddaa..    DDuurriinngg  tthhiiss  ppeerriioodd,,  AAmmeerriiccaannss  ffrroomm  GGeeoorrggiiaa  aanndd  tthhee  
CCaarroolliinnaass  bbeeggaann  ttoo  ccoommee  ttoo  FFlloorriiddaa,,  ssoommeettiimmeess  iinn  sseeaarrcchh  ooff  rruunnaawwaayy  ssllaavveess  aammoonngg  tthhee  
SSeemmiinnoolleess,,  aanndd  aatt  ootthheerr  ttiimmeess  iinn  sseeaarrcchh  ooff  nneeww  ccoottttoonn  llaannddss..    HHoossttiilliittiieess  wwiitthh  tthhee  IInnddiiaannss  
ccuullmmiinnaatteedd  iinn  tthhee  FFiirrsstt  SSeemmiinnoollee  WWaarr  iinn  11881188..    SSppaaiinn''ss  iinnaabbiilliittyy  ttoo  ggoovveerrnn  tthhee  tteerrrriittoorryy  
lleedd  ttoo  iittss  cceessssiioonn  ttoo  tthhee  UUnniitteedd  SSttaatteess  iinn  11881199  ((TTeebbeeaauu  11997711))..  
  
  AAfftteerr  bbeeccoommiinngg  AAmmeerriiccaann  tteerrrriittoorryy,,  FFlloorriiddaa  rraappiiddllyy  rreecceeiivveedd  aann  iinnfflluuxx  ooff  llaanndd--
hhuunnggrryy  sseettttlleerrss  iinntteenntt  oonn  eessttaabblliisshhiinngg  ccoottttoonn  ppllaannttaattiioonnss  iinn  CCeennttrraall  FFlloorriiddaa..    AA  sseerriieess  ooff  
ssmmaallll  ttoowwnnss,,  bbeeggiinnnniinngg  wwiitthh  MMiiccaannooppyy  iinn  ssoouutthheerrnn  AAllaacchhuuaa  CCoouunnttyy,,  wweerree  eessttaabblliisshheedd  
wwiitthh  ssuurrrroouunnddiinngg  ffaarrmmss  aanndd  ppllaannttaattiioonnss..    TThhiiss  sseettttlleemmeenntt  wwaass  oonnllyy  bbrriieeffllyy  sslloowweedd  bbyy  tthhee  
SSeeccoonndd  SSeemmiinnoollee  WWaarr  ooff  11883366  ttoo  11884422  ((TTeebbeeaauu  11997711))..  
  
  TThhee  AArrmmeedd  OOccccuuppaattiioonn  AAcctt  ooff  11884422  pprroovviiddeedd  hhoommeesstteeaadd  aalllloottmmeennttss  iinn  FFlloorriiddaa  
aanndd  wwaass  iinnssttrruummeennttaall  iinn  eennccoouurraaggiinngg  sseettttlleemmeenntt  ooff  tthhiiss  rreeggiioonn..    TThhee  eeaarrlliieesstt  sseettttlleemmeennttss  
wweerree  iinn  tthhee  vviicciinniittyy  ooff  LLeeeessbbuurrgg  aanndd  TTaavvaarreess..    TThhee  ffiirrsstt  sseettttlleemmeenntt  iinn  tthhee  vviicciinniittyy  ooff  tthhee  
pprroojjeecctt  ccoorrrriiddoorr  ddiidd  nnoott  ooccccuurr  uunnttiill  11886622,,  wwhheenn  JJaammeess  AAnnddeerrssoonn  eessttaabblliisshheedd  aa  ffaarrmm  ssoouutthh  
ooff  SSoouutthh  CClleerrmmoonntt..    IInn  11887744,,  HHeerrrriinngg  HHooookkss  aaccqquuiirreedd  ""HHooookkss  PPooiinntt""  aanndd  aaddjjaacceenntt  llaannddss  
oonn  LLaakkee  MMiinnnneehhaahhaa..    AAlltthhoouugghh  hhee  rreessiiddeedd  iinn  OOkkaahhuummppkkaa,,  sseevveerraall  ooff  hhiiss  cchhiillddrreenn  



hhoommeesstteeaaddeedd  hhiiss  nneeww  llaannddss  iinn  tthhee  CClleerrmmoonntt  aarreeaa,,  rraaiissiinngg  ttrruucckk  ccrrooppss  aanndd  cciittrruuss  ((KKeennnneeddyy  
eett  aall..  11992299))..    
  
  IInn  11888844,,  HHeerrrriinngg''ss  ssoonn,,  TT..  JJ..  HHooookkss,,  bbeeccaammee  tthhee  aaggeenntt  ffoorr  FFlloorriiddaa  LLaanndd  aanndd  
CCoolloonniizzaattiioonn  CCoommppaannyy,,  aann  EEnngglliisshh  ssyynnddiiccaattee  wwhhiicchh  oowwnneedd  2200,,000000  aaccrreess  iinn  ssoouutthh  LLaakkee  
CCoouunnttyy..    HHooookkss  aarrrraannggeedd  tthhee  ssaallee  ooff  sseevveerraall  hhuunnddrreedd  aaccrreess  ttoo  aa  ggrroouupp  ooff  NNeeww  JJeerrsseeyy  
bbuussiinneessssmmeenn  wwhhoo  iinnccoorrppoorraatteedd  aass  tthhee  CClleerrmmoonntt  IImmpprroovveemmeenntt  CCoommppaannyy..    TThhee  CCoommppaannyy  
ppllaatttteedd  tthhee  cciittyy  ooff  CClleerrmmoonntt  aanndd  bbeeggaann  ttoo  aaggggrreessssiivveellyy  mmaarrkkeett  ppaarrcceellss  ooff  llaanndd  iinn  tthhee  aarreeaa..    
TThhiiss  bbeeggaann  aa  ppeerriioodd  ooff  ggrroowwtthh  iinn  tthhee  aarreeaa,,  wwhhiicchh  iinncclluuddeedd  eexxtteennssiioonn  ooff  tthhee  FFlloorriiddaa  EEaasstt  
CCooaasstt  RRaaiillrrooaadd  ttoo  pprroovviiddee  sshhiippppiinngg  ffoorr  tthhee  bboooommiinngg  ttoommaattoo  bbuussiinneessss  iinn  tthhee  rreeggiioonn  
((KKeennnneeddyy  eett  aall..  11992299))..      
  
  AAlltthhoouugghh  tthhee  ffrreeeezzeess  ooff  11889955  aanndd  11889966  ddeessttrrooyyeedd  bbootthh  cciittrruuss  aanndd  ttoommaattoo  ccrrooppss,,  iitt  
wwaass  oonnllyy  aa  tteemmppoorraarryy  sseettbbaacckk..    BByy  tthhee  eenndd  ooff  tthhee  cceennttuurryy,,  nnaavvaall  ssttoorreess  hhaadd  aallssoo  bbeeccoommee  
aann  iimmppoorrttaanntt  iinndduussttrryy  iinn  tthhiiss  rreeggiioonn..    OOnnee  ooff  tthhee  mmaajjoorr  ffiigguurreess  iinn  tthhiiss  iinndduussttrryy  iinn  tthhee  aarreeaa  
wwaass  DD..  GG..  CCrreennsshhaaww  ffrroomm  CCoolluummbbiiaa,,  SSCC..    BByy  11889988,,  CCrreennsshhaaww  oowwnneedd  sseevveerraall  tthhoouussaanndd  
aaccrreess  nneeaarr  LLaakkee  LLoouuiissaa,,  wwhheerree  hhee  eerreecctteedd  aa  mmiillll  oonn  tthhee  sshhoorree  ooff  tthhee  llaakkee..    IInn  aaddddiittiioonn  ttoo  
ttiimmbbeerr  aanndd  nnaavvaall  ssttoorreess,,  CCrreennsshhaaww  rraaiisseedd  ccoottttoonn,,  ssuuggaarrccaannee,,  ccoorrnn  aanndd  vveeggeettaabblleess..    
CCrreennsshhaaww  ssuubbsseeqquueennttllyy  ssoolldd  mmuucchh  ooff  hhiiss  pprrooppeerrttyy  ttoo  EE..  EE>>  EEddggee,,  wwhhoo  oorrggaanniizzeedd  EEddggee  
DDoowwlliinngg  LLuummbbeerr  CCoommppaannyy  ((KKeennnneeddyy  eett  aall..  11992299))..    TThhee  pprroojjeecctt  aarreeaa  hhaass  rreemmaaiinneedd  iinn  
cciittrruuss  aanndd  ppllaanntteedd  ppiinnee,,  wwiitthh  aa  llaarrggee  ssaanndd  mmiinnee  iinn  tthhee  nnoorrtthh  cceenntteerr  ooff  tthhee  ccoorrrriiddoorr..  
  
��  



44..00    PPRROOJJEECCTT  MMEETTHHOODDOOLLOOGGYY  
  
  
  TThhee  pprroojjeecctt  mmeetthhooddoollooggyy  ccaann  bbee  ddiivviiddeedd  iinnttoo  tthhrreeee  mmaajjoorr  ttaasskkss::    ((11))  bbaacckkggrroouunndd  
rreesseeaarrcchh,,  ((22))  ffiieelldd  ssuurrvveeyy,,  aanndd  ((33))  aannaallyyssiiss  aanndd  ddooccuummeennttaattiioonn..      
  
44..11    BBaacckkggrroouunndd  RReesseeaarrcchh  
  
  BBaacckkggrroouunndd  rreesseeaarrcchh  iiss  ddeessiiggnneedd  ttoo  ddeevveelloopp  aa  ccuullttuurraall  hhiissttoorryy  ffoorr  tthhee  pprroojjeecctt  aarreeaa  
aanndd  ttoo  ddeetteerrmmiinnee  wwhheetthheerr  tthheerree  aarree  aannyy  pprreevviioouussllyy  kknnoowwnn  aarrcchheeoollooggiiccaall  oorr  hhiissttoorriicc  ssiitteess  
iinn  pprrooxxiimmiittyy  ttoo  tthhee  pprroojjeecctt  ttrraacctt..    TThhiiss  iinnffoorrmmaattiioonn  hheellppss  ddeeffiinnee  tthhee  ppootteennttiiaall  ffoorr  ssiittee  
llooccaattiioonn  wwiitthhiinn  tthhee  pprrooppeerrttyy,,  wwhhiicchh  iinn  ttuurrnn  iiss  uuttiilliizzeedd  ttoo  ddeessiiggnn  tthhee  ffiieelldd  ssuurrvveeyy..  
  
  TThhee  iinniittiiaall  ttaasskk  iinn  bbaacckkggrroouunndd  rreesseeaarrcchh  wwaass  ttoo  ccoonnttaacctt  tthhee  FFlloorriiddaa  MMaasstteerr  SSiittee  FFiillee  
((FFMMSSFF))  ttoo  ddeetteerrmmiinnee  wwhheetthheerr  tthheerree  wweerree  aannyy  pprreevviioouussllyy  kknnoowwnn  ssiitteess  aanndd  ttoo  ddiissccuussss  tthhee  
pprrooppoosseedd  mmeetthhooddoollooggyy..  AAeerriiaall  pphhoottooggrraapphhyy,,  ttooppooggrraapphhiicc  mmaappss,,  aanndd  hhiissttoorriicc  ddaattaa  wweerree  
rreevviieewweedd  ttoo  ddeelliinneeaattee  tthhee  eennvviirroonnmmeennttaall  cchhaarraacctteerr  ooff  tthhee  ttrraacctt  aanndd  iiddeennttiiffyy  ppootteennttiiaall  
hhiissttoorriicc  ssiitteess..  PPrreevviioouuss  ssuurrvveeyyss  iinn  tthhee  vviicciinniittyy  wweerree  rreevviieewweedd  ttoo  ddeetteerrmmiinnee  aarrcchhaaeeoollooggiiccaall  
ssiittee  ddiissttrriibbuuttiioonn  ppaatttteerrnnss..    FFiinnaallllyy,,  iinn--hhoouussee  mmaatteerriiaallss  ooff  SSoouutthhAArrcc,,  IInncc..  wweerree  uuttiilliizzeedd  ttoo  
ddeevveelloopp  tthhee  ccuullttuurraall  hhiissttoorryy  ooff  tthhee  pprroojjeecctt  aarreeaa..    TThheessee  mmaatteerriiaallss  iinncclluuddeedd  jjoouurrnnaall  aarrttiicclleess  
aanndd  bbooookkss  oonn  FFlloorriiddaa  aarrcchheeoollooggyy..    NNoo  iinnffoorrmmaannttss  wweerree  ccoonnssuulltteedd  ffoorr  tthhiiss  pprroojjeecctt..  
  
44..22    FFiieelldd  SSuurrvveeyy  
  
  AAnn  iinniittiiaall  rreeccoonnnnaaiissssaannccee  ssuurrvveeyy  wwaass  ccoommpplleetteedd  iinn  oorrddeerr  ttoo  vveerriiffyy  tthhee  
eennvviirroonnmmeennttaall  ddaattaa  aanndd  iiddeennttiiffyy  aannyy  oobbvviioouuss  ccuullttuurraall  rreessoouurrcceess..    IInnffoorrmmaattiioonn  ffrroomm  tthhiiss  
rreeccoonnnnaaiissssaannccee  wwaass  uusseedd  iinn  ccoonnjjuunnccttiioonn  wwiitthh  tthhee  bbaacckkggrroouunndd  rreesseeaarrcchh  ttoo  ssttrraattiiffyy  tthhee  
pprroojjeecctt  ccoorrrriiddoorr  ffoorr  tthhee  ssuubbsseeqquueenntt  PPhhaassee  II  ssuurrvveeyy..  
  
  BBaasseedd  oonn  tthhee  llooccaattiioonn  ppaatttteerrnn  ffoorr  kknnoowwnn  ssiitteess  iinn  tthhee  aarreeaa,,  pprreehhiissttoorriicc  NNaattiivvee  
AAmmeerriiccaann  ssiitteess  tteenndd  ttoo  bbee  llooccaatteedd  oonn  rreellaattiivveellyy  lleevveell  wweellll--ddrraaiinneedd  ssooiillss  wwiitthhiinn  220000  mmeetteerrss  
ooff  ppootteennttiiaall  wwaatteerr  ssoouurrcceess..    WWhhiillee  tthhee  pprroojjeecctt  ttrraacctt  ssooiillss  aarree  ggeenneerraallllyy  wweellll--ddrraaiinneedd,,  mmuucchh  
ooff  tthhee  llaanndd  iiss  oovveerr  220000  mmeetteerrss  ffrroomm  ppootteennttiiaall  wwaatteerr  ssoouurrcceess  aanndd  ffrreeqquueennttllyy  cchhaarraacctteerriizzeedd  
bbyy  sstteeeepp  ssllooppeess..    IInn  aaddddiittiioonn,,  tthhee  ssaannddhhiillll  vveeggeettaattiioonn  ccoommmmuunniittyy  hhaass  rreellaattiivveellyy  lliimmiitteedd  
rreessoouurrcceess  ffoorr  pprreehhiissttoorriicc  uuttiilliizzaattiioonn..    OOnn  tthhee  ootthheerr  hhaanndd,,  JJoohhnnss  LLaakkee,,  LLaakkee  LLoouuiissaa  aanndd  
FFllaatt  LLaakkee  wwoouulldd  pprroovviiddee  rreeaassoonnaabbllee  rreessoouurrccee  bbaasseess  wwiitthhiinn  aann  aacccceessssiibbllee  rraannggee..    AAss  aa  
rreessuulltt,,  tthhee  ttrraacctt  wwaass  ccoonnssiiddeerreedd  ttoo  hhaavvee  aa  mmeeddiiuumm  ttoo  llooww  ppootteennttiiaall  ffoorr  ccoonnttaaiinniinngg  
pprreehhiissttoorriicc  ssiitteess..    AAss  pprreevviioouussllyy  nnootteedd,,  hhiissttoorriicc  uuttiilliizzaattiioonn  wwaass  lliimmiitteedd  ttoo  ttiimmbbeerr,,  nnaavvaall  
ssttoorreess  aanndd  cciittrruuss  ccuullttiivvaattiioonn..      
  
  AAss  aa  rreessuulltt  ooff  tthhiiss  eevvaalluuaattiioonn,,  ssuubbssuurrffaaccee  tteessttiinngg  wwaass  ssttrraattiiffiieedd  bbaasseedd  oonn  ddiissttaannccee  
ffrroomm  ppootteennttiiaall  wwaatteerr  ssoouurrcceess  aanndd  ssllooppee..    HHiigghhllyy  ddiissttuurrbbeedd  aarreeaass  wweerree  eexxcclluuddeedd  ffrroomm  
tteessttiinngg..    AArreeaass  ooff  rreeaassoonnaabbllyy  wweellll  ddrraaiinneedd  ssooiillss  wwiitthh  00--55  %%  ssllooppee  wwiitthhiinn  220000  mmeetteerrss  ooff  aa  
ppoossssiibbllee  wwaatteerr  ssoouurrcceess  wweerree  ccllaassssiiffiieedd  aass  hhaavviinngg  tthhee  hhiigghheesstt  ssiittee  ppootteennttiiaall..    AArreeaass  ooff  
ppoooorreerr  ssooiillss  wwiitthhiinn  220000  mmeetteerrss  ooff  wwaatteerr  aanndd  aallll  aarreeaass  bbeettwweeeenn  220000  ttoo  330000  mmeetteerrss  ooff  wwaatteerr  
wweerree  ccllaassssiiffiieedd  aass  mmeeddiiuumm  ppootteennttiiaall..    TThhee  bbaallaannccee  ooff  tthhee  ccoorrrriiddoorr  wwaass  ccllaassssiiffiieedd  aass  llooww  
ppootteennttiiaall..    SSuubbssuurrffaaccee  tteessttiinngg  wwaass  ccoonndduucctteedd  aatt  2255--mmeetteerr  iinntteerrvvaallss  iinn  hhiigghheerr  ppootteennttiiaall  
aarreeaass  ((pprriimmaarriillyy  aalloonngg  tthhee  ssoouutthh  ssiiddee  ooff  JJoohhnnss  LLaakkee))  aanndd  mmeeddiiuumm  ppootteennttiiaall  aarreeaass  wweerree  



tteesstteedd  aatt  5500--mmeetteerr  iinntteerrvvaallss..    TThhee  bbaallaannccee  ooff  tthhee  ccoorrrriiddoorr  wwaass  jjuuddggmmeennttaallllyy  tteesstteedd,,  uussuuaallllyy  
aatt  110000--mmeetteerr  iinntteerrvvaallss  ((FFiigguurree  66))..  
  
  TTeesstt  uunniittss  wweerree  5500  cceennttiimmeetteerrss  ((ccmm))  ssqquuaarree  aanndd  oonnee  mmeetteerr  ddeeeepp,,  ssuubbssuurrffaaccee  
ccoonnddiittiioonnss  ppeerrmmiittttiinngg..    UUnniittss  wweerree  eexxccaavvaatteedd  bbyy  nnaattuurree  ssooiill  ssttrraattaa  aanndd  aallll  ssooiill  wwaass  
ssccrreeeenneedd  tthhrroouugghh  11//44--iinncchh  hhaarrddwwaarree  ccllootthh..    FFiieelldd  nnootteess  rreeccoorrddeedd  uunniitt  llooccaattiioonn,,  ssooiill  
ssttrraattiiggrraapphhyy,,  pprreesseennccee//aabbsseennccee  ooff  aarrttiiffaaccttss,,  ddoommiinnaanntt  vveeggeettaattiioonn,,  aanndd  pprrooxxiimmiittyy  ttoo  ccuullttuurraall  
oorr  nnaattuurraall  ffeeaattuurreess..    SShhoovveell  tteesstt  uunniittss  wweerree  ssuupppplleemmeenntteedd  bbyy  ssuurrffaaccee  iinnssppeeccttiioonn  ooff  aarreeaass  ooff  
ggoooodd  ggrroouunndd  eexxppoossuurree..  
  
44..33    AAnnaallyyssiiss  aanndd  DDooccuummeennttaattiioonn  
  
  PPrroojjeecctt  aannaallyyssiiss  ccoonnssiisstteedd  ooff  ccoorrrreellaattiioonn  ooff  tthhee  ffiieelldd  ddaattaa  wwiitthh  tthhee  bbaacckkggrroouunndd  
iinnffoorrmmaattiioonn  ttoo  pprroodduuccee  tthhiiss  rreeppoorrtt  aanndd  tthhee  FFlloorriiddaa  MMaasstteerr  SSiittee  FFiillee  SSuurrvveeyy  RReeccoorrdd  LLoogg  
((AAppppeennddiixx))..    AAllll  pprroojjeecctt  rreeccoorrddss  aarree  ccuurraatteedd  aatt  SSoouutthhAArrcc,,  IInncc..  
  
��  





55..00    RREESSUULLTTSS  AANNDD  CCOONNCCLLUUSSIIOONNSS  
  
  
  TThhee  cclloosseesstt  pprreevviioouussllyy  iiddeennttiiffiieedd  aarrcchhaaeeoollooggiiccaall  oorr  hhiissttoorriiccaall  ssiitteess  iiss  88LLAA22221166,,  
llooccaatteedd  oonn  tthhee  eeaasstt  ssiiddee  ooff  UUSS  2277  ssoouutthh  ooff  tthhee  jjuunnccttiioonn  wwiitthh  HHaarrttwwoooodd  MMaarrsshh  RRooaadd  
((FFiigguurree  66))..    TThhiiss  ssiittee  wwaass  iiddeennttiiffiieedd  aass  aa  ssmmaallll  pprreehhiissttoorriicc  lliitthhiicc  ssccaatttteerr,,  aa  ttyyppiiccaall  ssiittee  ttyyppee  
ffoorr  tthhiiss  rreeggiioonn..    BBaacckkggrroouunndd  rreesseeaarrcchh  aanndd  tthhee  rreeccoonnnnaaiissssaannccee  ssuurrvveeyy  iinnddiiccaatteedd  tthhaatt  tthheerree  
wweerree  nnoo  ppootteennttiiaall  hhiissttoorriicc  ssiitteess  oorr  ssttrruuccttuurreess  aalloonngg  tthhee  ccoorrrriiddoorr..  
  
  AA  ttoottaall  ooff  7744  sshhoovveell  tteessttss  wweerree  ppllaacceedd  wwiitthhiinn  tthhee  ccoorrrriiddoorr  ((FFiigguurree  66))..    TThhee  
ssttaannddaarrdd  ssooiill  pprrooffiillee  ccoonnssiisstteedd  ooff  aapppprrooxxiimmaatteellyy  2200  cceennttiimmeetteerrss  ooff  bbrroowwnn  ssaanndd  oovveerr  
yyeellllooww  bbrroowwnn  ssaanndd..    OOnnee  uunniitt  iinn  SSeeccttiioonn  11  iinn  tthhee  eeaasstt  eenndd  ooff  tthhee  ccoorrrriiddoorr  yyiieellddeedd  aa  HHeerrttyy  
ccuupp  ffrraaggmmeenntt  ccoonnssiisstteenntt  wwiitthh  nnaavvaall  ssttoorreess  eexxppllooiittaattiioonn  iinn  tthhiiss  aarreeaa..    AA  nneeaarrbbyy  uunniitt  yyiieellddeedd  
aa  ssiinnggllee  ffrraaggmmeenntt  ooff  bbuurrnneedd  cclleeaarr  bboottttllee  ggllaassss----pprroobbaabbllyy  ooff  rreecceenntt  oorriiggiinn..  
  
  NNoonnee  ooff  tthhee  eexxiissttiinngg  ssttrruuccttuurreess  aalloonngg  tthhee  ccoorrrriiddoorr  mmeeeett  tthhee  aaggee  rreeqquuiirreemmeenntt  ffoorr  
hhiissttoorriicc  pprrooppeerrttiieess  ((5500++  yyeeaarrss))..    NNoonnee  aappppeeaarr  ttoo  hhaavvee  aannyy  aarrcchhiitteeccttuurraall,,  eennggiinneeeerriinngg  oorr  
hhiissttoorriicc  iimmppoorrttaannccee..  
  
55..11    RReeccoommmmeennddaattiioonnss  
  
  IInn  tthhee  ooppiinniioonn  ooff  tthhee  pprroojjeecctt  aarrcchhaaeeoollooggiissttss,,  tthhee  pprrooppoosseedd  rrooaadd  iimmpprroovveemmeennttss  wwiillll  
nnoott  iimmppaacctt  aannyy  aarrcchhaaeeoollooggiiccaall  oorr  hhiissttoorriicc  rreessoouurrcceess  wwhhiicchh  aarree  ssiiggnniiffiiccaanntt  oorr  eelliiggiibbllee  ffoorr  
tthhee  NNaattiioonnaall  RReeggiisstteerr  ooff  HHiissttoorriicc  PPllaacceess..    WWee  rreeccoommmmeenndd  tthhaatt  nnoo  ffuurrtthheerr  rreesseeaarrcchh  bbee  
rreeqquuiirree  pprriioorr  ttoo  ccoonnssttrruuccttiioonn..��  



66..00    RREEFFEERREENNCCEESS  CCIITTEEDD  
  
  
BBrrooookkss,,  HH..  KK..  
        11998811  GGuuiiddee  ttoo  tthhee  PPhhyyssiiooggrraapphhiicc  DDiivviissiioonnss  ooff  FFlloorriiddaa..    IInnssttiittuuttee  ooff  FFoooodd  aanndd  

AAggrriiccuullttuurraall  SScciieenncceess,,  UUnniivveerrssiittyy  ooff  FFlloorriiddaa,,  GGaaiinneessvviillllee..  
  
CCllaauusseenn,,  CCaarrll  JJ..,,  AA..  DD..  CCoohheenn,,  CCeessaarree  EEmmiilliiaannii,,  JJ..  AA..  HHoollmmaann  aanndd  JJ..  JJ..  SSttiipppp  
        11997799  LLiittttllee  SSaalltt  SSpprriinngg,,  FFlloorriiddaa::    AA  UUnniiqquuee  UUnnddeerrwwaatteerr  SSiittee..    SScciieennccee  220033::660099--

661144..  
  
CCuummbbaaaa,,  SStteepphheenn  LL..  
        11997766  AA  RReeccoonnssiiddeerraattiioonn  ooff  FFrreesshhwwaatteerr  SShheellllffiisshh  EExxppllooiittaattiioonn  iinn  tthhee  FFlloorriiddaa  

AArrcchhaaiicc..    FFlloorriiddaa  AAnntthhrrooppoollooggiisstt  2299::4499--5599..  
  
DDeeLLoorrmmee  MMaappppiinngg  CCoommppaannyy  
        22000000  TTooppooTToooollss  AAddvvaanncceedd  PPrriinntt  KKiitt  TTEE..    FFrreeeeppoorrtt,,  MMEE..  
  
FFaaiirrbbaannkkss,,  CChhaarrlleess  HH..  
        11997788  TThhee  EEtthhnnoo--AArrcchhaaeeoollooggyy  ooff  tthhee  FFlloorriiddaa  SSeemmiinnoollee..    IInn  TTaaccaacchhaallee::    EEssssaayyss  

oonn  tthhee  IInnddiiaannss  ooff  FFlloorriiddaa  aanndd  GGeeoorrggiiaa  DDuurriinngg  tthhee  HHiissttoorriicc  PPeerriioodd,,  eeddiitteedd  
bbyy  JJ..  TT..  MMiillaanniicchh  aanndd  SSaammuueell  PPrrooccttoorr,,  pppp..  116633--119933..    RRiipplleeyy  PP..  BBuulllleenn  
MMoonnooggrraapphhss  iinn  AAnntthhrrooppoollooggyy  aanndd  HHiissttoorryy  11..    UUnniivveerrssiittyy  PPrreesssseess  ooff  
FFlloorriiddaa,,  GGaaiinneessvviillllee..  

  
GGooggggiinn,,  JJoohhnn  MM..  
        11995522  SSppaaccee  aanndd  TTiimmee  PPeerrssppeeccttiivvee  iinn  NNoorrtthheerrnn  SStt..  JJoohhnnss  AArrcchhaaeeoollooggyy,,  FFlloorriiddaa..    

YYaallee  UUnniivveerrssiittyy  PPuubblliiccaattiioonnss  iinn  AAnntthhrrooppoollooggyy  4477..  
  
KKeennnneeddyy,,  PPrrooffeessssoorr  WWiilllliiaamm  TT..,,  LLiilllliiaann  DD..  VViicckkeerrss--SSmmiitthh,,  EElliizzaabbeetthh  RRoocckk  QQuuiirrkk,,  aanndd  
AArrtthhuurr  HH..  CCaawwssttoonn  
        11992299  HHiissttoorryy  ooff  LLaakkee  CCoouunnttyy,,  FFlloorriiddaa..    FFaaccssiimmiillee  RReepprroodduuccttiioonn,,  LLaakkee  CCoouunnttyy  

HHiissttoorriiccaall  SSoocciieettyy,,  TTaavvaarreess,,  FFLL..  
  
MMaahhoonn,,  JJoohhnn  KK..  
        11998855  HHiissttoorryy  ooff  tthhee  SSeeccoonndd  SSeemmiinnoollee  WWaarr,,  11883355--11884422..    UUnniivveerrssiittyy  ooff  FFlloorriiddaa  

PPrreessss,,  GGaaiinneessvviillllee..  
  
MMiillaanniicchh,,  JJeerraalldd  TT..  
        11997788  TTwwoo  CCaaddeess  PPoonndd  SSiitteess  iinn  NNoorrtthh--CCeennttrraall  FFlloorriiddaa----tthhee  OOccccuuppaattiioonnaall  NNeexxuuss  

aass  aa  MMooddeell  ooff  SSeettttlleemmeenntt..    TThhee  FFlloorriiddaa  AAnntthhrrooppoollooggiisstt  3311((44))::115511--117733..  
  
        11999944  AArrcchhaaeeoollooggyy  ooff  PPrreeccoolluummbbiiaann  FFlloorriiddaa..    UUnniivveerrssiittyy  PPrreesssseess  ooff  FFlloorriiddaa,,  

GGaaiinneessvviillllee..  
  
        11999955  FFlloorriiddaa  IInnddiiaannss  aanndd  tthhee  IInnvvaassiioonn  ffrroomm  EEuurrooppee..    UUnniivveerrssiittyy  PPrreesssseess  ooff  

FFlloorriiddaa,,  GGaaiinneessvviillllee..  
  



MMiillaanniicchh,,  JJeerraalldd  TT..  aanndd  CChhaarrlleess  HH..  FFaaiirrbbaannkkss  
        11998800  FFlloorriiddaa  AArrcchhaaeeoollooggyy..    AAccaaddeemmiicc  PPrreessss,,  IInncc..,,  NNeeww  YYoorrkk,,  NNYY..  
  
MMyyeerrss,,  RRoonnaalldd  LL..  aanndd  JJoohhnn  JJ..  EEwweell  
        11999900  EEccoossyysstteemmss  ooff  FFlloorriiddaa..    UUnniivveerrssiittyy  ooff  CCeennttrraall  FFlloorriiddaa  PPrreessss,,  OOrrllaannddoo..  
  
PPiiaatteekk,,  BBrruuccee  JJoohhnn  
        11999922  AArrcchhaaeeoollooggyy  aanndd  HHiissttoorryy  aatt  TToommookkaa  SSttaattee  PPaarrkk..    TThhee  FFlloorriiddaa  

AAnntthhrrooppoollooggiisstt  4455((44))::331144--332255..  
  
RRaayyll,,  SSaannddrraa  LLeeee  
        11997744  AA  PPaalleeoo--IInnddiiaann  MMaammmmootthh  KKiillll  SSiittee  NNeeaarr  SSiillvveerr  SSpprriinnggss,,  FFlloorriiddaa..    MM..  AA..  

tthheessiiss,,  NNoorrtthheerrnn  AArriizzoonnaa  UUnniivveerrssiittyy..  
  
TTaayylloorr,,  AArrtthhuurr  EE..,,  EE..  WW..  KKnnoobbeell,,  SS..  WW..  PPhhiilllliippss,,  EE..  HH..  BBaaiilleeyy  aanndd  HH..  MM..  SSmmiitthh  
        11992288  SSooiill  SSuurrvveeyy  ooff  LLaakkee  CCoouunnttyy,,  FFlloorriiddaa..    BBuurreeaauu  ooff  CChheemmiissttrryy  aanndd  SSooiillss,,  UU..  

SS..  DDeepptt..  ooff  AAggrriiccuullttuurree,,  WWaasshhiinnggttoonn,,  DDCC..  
  
TTeebbeeaauu,,  CChhaarrllttoonn  WW..  
        11997711  AA  HHiissttoorryy  ooff  FFlloorriiddaa..    UUnniivveerrssiittyy  ooff  MMiiaammii  PPrreessss,,  CCoorraall  GGaabblleess,,  FFLL..  
  
UU..  SS..  DDeeppaarrttmmeenntt  ooff  AAggrriiccuullttuurree  ((UUSSDDAA))  
        11994411  AAeerriiaall  pphhoottooggrraapphhss,,  LLaakkee  CCoouunnttyy..    OOnn  ffiillee,,  MMaapp  LLiibbrraarryy,,  UUnniivveerrssiittyy  ooff  

FFlloorriiddaa,,  GGaaiinneessvviillllee..  
  
        11997722  GGeenneerraall  SSooiill  MMaapp,,  LLaakkee  CCoouunnttyy  AArreeaa,,  FFlloorriiddaa..    SSooiill  CCoonnsseerrvvaattiioonn  SSeerrvviiccee,,  

WWaasshhiinnggttoonn,,  DDCC..  
    
        11997755  SSooiill  SSuurrvveeyy  ooff  LLaakkee  CCoouunnttyy  AArreeaa,,  FFlloorriiddaa..    SSooiill  CCoonnsseerrvvaattiioonn  SSeerrvviiccee,,  

WWaasshhiinnggttoonn,,  DDCC..  
  
UU..  SS..  GGeeoollooggiiccaall  SSuurrvveeyy  ((UUSSGGSS))  
        11998800  CClleerrmmoonntt  EEaasstt  ,,  FFllaa..  77..55--mmiinnuuttee  ttooppooggrraapphhiicc  qquuaaddrraannggllee  mmaapp..  
  
        11999900  3322  kkmm  WW  ooff  OOrrllaannddoo,,  FFlloorriiddaa,,  UUnniitteedd  SSttaatteess..    MMiiccrroossoofftt  TTeerrrraasseerrvvee  wweebb  

ssiittee..  
  
WWaalllleerr,,  BBeennjjaammiinn  II..  aanndd  JJaammeess  DDuunnbbaarr  
        11997777  DDiissttrriibbuuttiioonn  ooff  PPaalleeoo--IInnddiiaann  PPrroojjeeccttiilleess  iinn  FFlloorriiddaa..    TThhee  FFlloorriiddaa  

AAnntthhrrooppoollooggiisstt  3300::99--8800..      
��  



77..00    UUNNAANNTTIICCIIPPAATTEEDD  DDIISSCCOOVVEERRIIEESS  AANNDD  FFLLOORRIIDDAA  LLAAWW  
  
  
DDuuee  ttoo  tthhee  llooccaall  nnaattuurree  ooff  llaanndd  uussee  ddeecciissiioonnss,,  hhiissttoorriicc  pprreesseerrvvaattiioonn  llaawwss  aarree  
pprreeddoommiinnaatteellyy  eennffoorrcceedd  bbyy  ssttaattee  aanndd  llooccaall  ggoovveerrnnmmeennttss..    TThhee  FFlloorriiddaa  lleeggiissllaattuurree  hhaass  
eennaacctteedd  llaawwss  ppeerrttaaiinniinngg  ttoo  uunnmmaarrkkeedd  hhuummaann  bbuurriiaallss,,  iinntteennddiinngg  tthhaatt  ““aallll  hhuummaann  bbuurriiaallss  
aanndd  hhuummaann  sskkeelleettaall  rreemmaaiinnss  bbee  aaccccoorrddeedd  eeqquuaall  ttrreeaattmmeenntt  aanndd  rreessppeecctt  bbaasseedd  uuppoonn  ccoommmmoonn  
hhuummaann  ddiiggnniittyy  wwiitthhoouutt  rreeffeerreennccee  ttoo  eetthhnniicc  oorriiggiinn,,  ccuullttuurraall  bbaacckkggrroouunndd,,  oorr  rreelliiggiioouuss  
aaffffiilliiaattiioonn..””11      TThhiiss  sseeccttiioonn  ddiissccuusssseess  ssoommee  ooff  tthhee  llaawwss  wwhhiicchh  mmaayy  aappppllyy  iinn  tthhee  eevveenntt  tthhaatt  
cceerrttaaiinn  uunnaannttiicciippaatteedd  ddiissccoovveerriieess  aarree  eennccoouunntteerreedd..  
  
AApppplliiccaabbllee  FFlloorriiddaa  LLaaww  
  
TThhee  mmaannddaatteess  ooff  FFlloorriiddaa  SSttaattuutteess  ((CChhaapptteerr  887722,,  OOffffeennsseess  CCoonncceerrnniinngg  DDeeaadd  BBooddiieess  AAnndd  
GGrraavveess))  aappppllyy  wwhheenn  hhuummaann  sskkeelleettaall  rreemmaaiinnss,,  hhuummaann  bbuurriiaall,,  oorr  aassssoocciiaatteedd  bbuurriiaall  aarrttiiffaaccttss  
hhaavvee  bbeeeenn  oorr  aarree  ddiissccoovveerreedd  ““uuppoonn  oorr  wwiitthhiinn  aannyy  ppuubblliicc  oorr  pprriivvaattee  llaanndd  iinn  tthhee  ssttaattee,,  
iinncclluuddiinngg  ssuubbmmeerrggeedd  llaannddss..””22    AAnn  ""uunnmmaarrkkeedd  hhuummaann  bbuurriiaall""33  iiss  ssttaattuuttoorriillyy  ddeeffiinneedd  aass::  
  

    ““aannyy  hhuummaann  sskkeelleettaall  rreemmaaiinnss  oorr  aassssoocciiaatteedd  bbuurriiaall  aarrttiiffaaccttss””,,  oorr  
  

    ““aannyy  llooccaattiioonn,,  iinncclluuddiinngg  aannyy  bbuurriiaall  mmoouunndd  oorr  eeaarrtthheenn  oorr  sshheellll  mmoonnuummeenntt,,  wwhheerree  
hhuummaann  sskkeelleettaall  rreemmaaiinnss  oorr  aassssoocciiaatteedd  bbuurriiaall  aarrttiiffaaccttss  aarree  ddiissccoovveerreedd  oorr  
bbeelliieevveedd  ttoo  eexxiisstt  oonn  tthhee  bbaassiiss  ooff  aarrcchhaaeeoollooggiiccaall  oorr  hhiissttoorriiccaall  eevviiddeennccee,,  
eexxcclluuddiinngg  aannyy  bbuurriiaall  mmaarrkkeedd  oorr  pprreevviioouussllyy  mmaarrkkeedd  bbyy  aa  ttoommbb,,  mmoonnuummeenntt,,  
ggrraavveessttoonnee,,  oorr  ootthheerr  ssttrruuccttuurree  oorr  tthhiinngg  ppllaacceedd  oorr  ddeessiiggnneedd  aass  aa  mmeemmoorriiaall  ooff  tthhee  
ddeeaadd..””  

  
DDuuttyy  ttoo  IImmmmeeddiiaatteellyy  CCeeaassee  AAccttiivviittyy  
  
UUppoonn  ddiissccoovveerryy  ooff  aann  uunnmmaarrkkeedd  hhuummaann  bbuurriiaall,,  ootthheerr  tthhaann  dduurriinngg  aann  aarrcchhaaeeoollooggiiccaall  
eexxccaavvaattiioonn  aauutthhoorriizzeedd  bbyy  tthhee  ssttaattee  oorr  aann  eedduuccaattiioonnaall  iinnssttiittuuttiioonn,,  ““aallll  aaccttiivviittyy  tthhaatt  mmaayy  
ddiissttuurrbb  tthhee  uunnmmaarrkkeedd  hhuummaann  bbuurriiaall  sshhaallll  cceeaassee  iimmmmeeddiiaatteellyy,,  aanndd  tthhee  ddiissttrriicctt  mmeeddiiccaall  
eexxaammiinneerr  sshhaallll  bbee  nnoottiiffiieedd..    SSuucchh  aaccttiivviittyy  sshhaallll  nnoott  rreessuummee  uunnlleessss  ssppeecciiffiiccaallllyy  aauutthhoorriizzeedd  
bbyy  tthhee  ddiissttrriicctt  mmeeddiiccaall  eexxaammiinneerr  oorr  tthhee  SSttaattee  AArrcchhaaeeoollooggiisstt..””44    TThhuuss,,  wwhheenn  aann  uunnmmaarrkkeedd  
hhuummaann  bbuurriiaall  iiss  eennccoouunntteerreedd,,  tthhee  ccoonnttrraaccttoorr  mmuusstt  nnoottiiffyy  tthhee  ddiissttrriicctt  mmeeddiiccaall  eexxaammiinneerr  aanndd  
cceeaassee  aallll  wwoorrkk  iinn  tthhee  vviicciinniittyy,,  aanndd  sshhoouulldd  pprrootteecctt  tthhee  aarreeaa  ffrroomm  ffuurrtthheerr  ssppoolliiaattiioonn..    
SSoouutthhAArrcc  rreeccoommmmeennddss  ccoovveerriinngg  tthhee  ffiinndd  wwiitthh  ppllaassttiicc  sshheeeettiinngg  oorr  ttaarrppss,,  mmaarrkkiinngg  tthhee  
llooccaattiioonn,,  aanndd  pprreevveennttiinngg  ffuurrtthheerr  ddiissttuurrbbaanncceess  ttoo  tthhee  iimmmmeeddiiaattee  aarreeaa..    SSuucchh  ddiissccoovveerriieess  
sshhoouulldd  bbee  
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  IIdd..  §§  22((bb))  ((pprroovviiddiinngg  tthhee  ""DDiissttrriicctt  mmeeddiiccaall  eexxaammiinneerr  iiss  aa  ppeerrssoonn  aappppooiinntteedd  uunnddeerr  FF..SS..  §§  440066..0066,,  §§440066..1155,,  oorr  
§§440066..1177””;;  aanndd    §§  22((ee)),,  ssttaattiinngg  ""SSttaattee  AArrcchhaaeeoollooggiisstt""  mmeeaannss  tthhee  ppeerrssoonn  eemmppllooyyeedd  bbyy  tthhee  DDiivviissiioonn  ooff  HHiissttoorriiccaall  
RReessoouurrcceess  ooff  tthhee  FFlloorriiddaa  DDeeppaarrttmmeenntt  ooff  SSttaattee  ppuurrssuuaanntt  ttoo  §§226677..003311((66))))..  



iimmmmeeddiiaatteellyy  rreeppoorrtteedd  ttoo  SSoouutthhAArrcc  aatt  ((335522))  337722--22663333))..    SSoouutthhAArrcc  wwiillll  rreessppoonndd  ttoo  ssuucchh  
ccaallllss  aanndd  iinniittiiaattee  tthhee  nneecceessssaarryy  aaccttiioonnss  ttoo  ccoommppllyy  wwiitthh  CChhaapptteerr  887722..  
  
DDuuttyy  ttoo  NNoottiiffyy  AAuutthhoorriittiieess  
  
FFlloorriiddaa  llaaww  iimmppoosseess  aa  mmaannddaattoorryy  dduuttyy  ttoo  nnoottiiffyy  llooccaall  llaaww  eennffoorrcceemmeenntt  aauutthhoorriittiieess  ooff  ssiittee  
ddiissttuurrbbaannccee..    ““AAnnyy  ppeerrssoonn  wwhhoo  kknnoowwss  oorr  hhaass  rreeaassoonn  ttoo  kknnooww  tthhaatt  aann  uunnmmaarrkkeedd  hhuummaann  
bbuurriiaall  iiss  bbeeiinngg  uunnllaawwffuullllyy  ddiissttuurrbbeedd,,  ddeessttrrooyyeedd,,  ddeeffaacceedd,,  mmuuttiillaatteedd,,  rreemmoovveedd,,  eexxccaavvaatteedd,,  
oorr  eexxppoosseedd  sshhaallll  iimmmmeeddiiaatteellyy  nnoottiiffyy  tthhee  llooccaall  llaaww  eennffoorrcceemmeenntt  aaggeennccyy  wwiitthh  jjuurriissddiiccttiioonn  iinn  
tthhee  aarreeaa  wwhheerree  tthhee  uunnmmaarrkkeedd  hhuummaann  bbuurriiaall  iiss  llooccaatteedd..””55    UUppoonn  iinnssppeeccttiioonn,,  ““aannyy  llaaww  
eennffoorrcceemmeenntt  aaggeennccyy  tthhaatt  ffiinnddss  eevviiddeennccee  tthhaatt  aann  uunnmmaarrkkeedd  hhuummaann  bbuurriiaall  hhaass  bbeeeenn  
uunnllaawwffuullllyy  ddiissttuurrbbeedd  sshhaallll  nnoottiiffyy  tthhee  ddiissttrriicctt  mmeeddiiccaall  eexxaammiinneerr..””66  
  
PPrroocceedduurreess  FFoolllloowwiinngg  tthhee  DDiissccoovveerryy  ooff  aann  UUnnmmaarrkkeedd  HHuummaann  BBuurriiaall  
  
JJuurriissddiiccttiioonn  aanndd  dduuttiieess  ooff  tthhee  ddiissttrriicctt  mmeeddiiccaall  eexxaammiinneerr  ((DDMMEE))  aarree  ddeessccrriibbeedd  aatt  §§887722..0055  
((44))((aa))..    NNoottee::  tthhiiss  sseeccttiioonn  ddooeess  nnoott  aappppllyy  ttoo  aann  aarrcchhaaeeoollooggiiccaall  eexxccaavvaattiioonn  aauutthhoorriizzeedd  bbyy  
tthhee  ssttaattee  oorr  aann  eedduuccaattiioonnaall  iinnssttiittuuttiioonn..77    IInniittiiaallllyy,,  tthhee  DDMMEE  sshhaallll  aassssuummee  jjuurriissddiiccttiioonn  oovveerr,,  
aanndd  rreessppoonnssiibbiilliittyy  ffoorr,,  ssuucchh  uunnmmaarrkkeedd  hhuummaann  bbuurriiaall  iiff  hhee  oorr  sshhee””  
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        ddeetteerrmmiinneess  tthhaatt  tthhee  uunnmmaarrkkeedd  hhuummaann  bbuurriiaall  mmaayy  bbee  iinnvvoollvveedd  
iinn  aa  lleeggaall  iinnvveessttiiggaattiioonn,,  oorr  



    
    rreepprreesseennttss  tthhee  bbuurriiaall  ooff  aann  iinnddiivviidduuaall  wwhhoo  hhaass  bbeeeenn  ddeeaadd  lleessss  tthhaann  

7755  yyeeaarrss  



    
AAfftteerr  rreecceeiivviinngg  nnoottiiffiiccaattiioonn  ooff  tthhee  uunnmmaarrkkeedd  hhuummaann  bbuurriiaall,,  tthhee  DDMMEE  hhaass  3300  ddaayyss  ttoo  
ddeetteerrmmiinnee  iiff  hhee  oorr  sshhee  sshhaallll  mmaaiinnttaaiinn  jjuurriissddiiccttiioonn  oorr  rreeffeerr  tthhee  mmaatttteerr  ttoo  tthhee  SSttaattee  
AArrcchhaaeeoollooggiisstt..    IIff  tthhee  uunnmmaarrkkeedd  hhuummaann  bbuurriiaall  iiss  ddeetteerrmmiinneedd  nnoott  ttoo  bbee  iinnvvoollvveedd  iinn  aa  lleeggaall  
iinnvveessttiiggaattiioonn    aanndd  rreepprreesseennttss  tthhee  bbuurriiaall  ooff  aann  iinnddiivviidduuaall  wwhhoo  hhaass  bbeeeenn  ddeeaadd  7755  yyeeaarrss  oorr  
mmoorree,,  tthhee  DDMMEE  wwiillll  nnoottiiffyy  tthhee  SSttaattee  AArrcchhaaeeoollooggiisstt..      
  
DDuuttiieess  ooff  tthhee  SSttaattee  AArrcchhaaeeoollooggiisstt  
  
UUppoonn  rreecceeiivviinngg  nnoottiiccee  ffrroomm  tthhee  DDMMEE,,  tthhee  DDiivviissiioonn  ooff  HHiissttoorriiccaall  RReessoouurrcceess  ooff  tthhee  
DDeeppaarrttmmeenntt  ooff  SSttaattee  ((““DDiivviissiioonn””))  mmaayy  aassssuummee  jjuurriissddiiccttiioonn  oovveerr  aanndd  rreessppoonnssiibbiilliittyy  ffoorr  tthhee  
uunnmmaarrkkeedd  hhuummaann  bbuurriiaall  ppuurrssuuaanntt  ttoo  §§887722..0055((66))..88    TThhiiss  pprroocceessss  iiss  ttyyppiiccaallllyy  ttoo  iinniittiiaattee  
eeffffoorrttss  ttoo  pprrooppeerrllyy  pprrootteecctt  tthhee  bbuurriiaall,,  hhuummaann  sskkeelleettaall  rreemmaaiinnss,,  aanndd  aassssoocciiaatteedd  bbuurriiaall  
aarrttiiffaaccttss..    IIff  tthhee  DDiivviissiioonn  aassssuummeess  jjuurriissddiiccttiioonn,,  ““tthhee  SSttaattee  AArrcchhaaeeoollooggiisstt  sshhaallll  ccoonnssuulltt  aa  
hhuummaann  sskkeelleettaall  aannaallyysstt  wwhhoo  sshhaallll  rreeppoorrtt  wwiitthhiinn  1155  ddaayyss  aass  ttoo  tthhee  ccuullttuurraall  aanndd  bbiioollooggiiccaall  
cchhaarraacctteerriissttiiccss  ooff  tthhee  hhuummaann  sskkeelleettaall  rreemmaaiinnss  aanndd  wwhheerree  ssuucchh  bbuurriiaall  oorr  rreemmaaiinnss  sshhoouulldd  bbee  
hheelldd  pprriioorr  ttoo  aa  ffiinnaall  ddiissppoossiittiioonn..””99  
  
TThhee  SSttaattee  AArrcchhaaeeoollooggiisstt  mmuusstt  mmaakkee  ““rreeaassoonnaabbllee  eeffffoorrttss  ttoo  iiddeennttiiffyy  aanndd  llooccaattee  ppeerrssoonnss  
wwhhoo  ccaann  eessttaabblliisshh  ddiirreecctt  kkiinnsshhiipp,,  ttrriibbaall,,  ccoommmmuunniittyy,,  oorr  eetthhnniicc  rreellaattiioonnsshhiippss  wwiitthh  tthhee  
iinnddiivviidduuaall  oorr  iinnddiivviidduuaallss  wwhhoossee  rreemmaaiinnss  ccoonnssttiittuuttee  tthhee  uunnmmaarrkkeedd  hhuummaann  bbuurriiaall..””1100    IIff  
ppoossssiibbllee,,  hhee  oorr  sshhee  ““sshhaallll  ccoonnssuulltt  wwiitthh  tthhee  cclloosseesstt  rreellaatteedd  ffaammiillyy  mmeemmbbeerr  oorr  rreeccooggnniizzeedd  
ccoommmmuunniittyy  lleeaaddeerrss,,  iiff  aa  ccoommmmuunniittyy  oorr  eetthhnniicc  rreellaattiioonnsshhiipp  iiss  eessttaabblliisshheedd,,  iinn  ddeetteerrmmiinniinngg  
tthhee  pprrooppeerr  ddiissppoossiittiioonn  ooff  tthhee  rreemmaaiinnss  ffoouunndd  iinn  tthhee  uunnmmaarrkkeedd  hhuummaann  bbuurriiaall..””1111  
  
OOwwnneerrsshhiipp  ooff  AA  HHiissttoorriiccaall,,  AArrcchhaaeeoollooggiiccaall,,  oorr  SSiiggnniiffiiccaanntt  UUnnmmaarrkkeedd  HHuummaann  BBuurriiaall  
  
TThhee  SSttaattee  AArrcchhaaeeoollooggiisstt  iiss  rreeqquuiirreedd  ttoo  ddeetteerrmmiinnee  wwhheetthheerr  tthhee  uunnmmaarrkkeedd  hhuummaann  bbuurriiaall  iiss  
hhiissttoorriiccaallllyy,,  aarrcchhaaeeoollooggiiccaallllyy,,  oorr  sscciieennttiiffiiccaallllyy  ssiiggnniiffiiccaanntt..    IIff  tthhee  bbuurriiaall  iiss  ddeeeemmeedd  
ssiiggnniiffiiccaanntt,,  rree--iinntteerrmmeenntt  mmaayy  nnoott  ooccccuurr  uunnttiill  tthhee  rreemmaaiinnss  hhaavvee  bbeeeenn  eexxaammiinneedd  bbyy  aa  hhuummaann  
sskkeelleettaall  aannaallyysstt  ddeessiiggnnaatteedd  tthheerreebbyy..    FFrreeqquueennttllyy,,  nnoo  lliinnkkss  ttoo  ffaammiillyy  oorr  tthhee  ccoommmmuunniittyy  ccaann  
bbee  iiddeennttiiffiieedd..    UUnnddeerr  FFlloorriiddaa  llaaww,,  tthhiiss  ooccccuurrss  wwhheenn  tthhee  SSttaattee  AArrcchhaaeeoollooggiisstt  ““iiss  uunnaabbllee  ttoo  
eessttaabblliisshh  aa  kkiinnsshhiipp,,  ttrriibbaall,,  ccoommmmuunniittyy,,  oorr  eetthhnniicc  rreellaattiioonnsshhiipp  wwiitthh  tthhee  uunnmmaarrkkeedd  hhuummaann  
bbuurriiaall,,  ddeetteerrmmiinnee  tthhee  pprrooppeerr  ddiissppoossiittiioonn  ooff  tthhee  bbuurriiaall  aanndd  ccoonnssuulltt  wwiitthh  ppeerrssoonnss  wwiitthh  
rreelleevvaanntt  eexxppeerriieennccee,,  iinncclluuddiinngg::  
  

((11))  aa  hhuummaann  sskkeelleettaall  aannaallyysstt,,  
((22))  ttwwoo  NNaattiivvee  AAmmeerriiccaann  mmeemmbbeerrss  ooff  ccuurrrreenntt  ssttaattee  ttrriibbeess  rreeccoommmmeennddeedd  bbyy  tthhee  

GGoovveerrnnoorr''ss  CCoouunncciill  oonn  IInnddiiaann  AAffffaaiirrss,,  IInncc..,,  iiff  tthhee  rreemmaaiinnss  aarree  tthhoossee  ooff  aa  
NNaattiivvee  AAmmeerriiccaann,,  
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  IIdd..  



((33))  ttwwoo  rreepprreesseennttaattiivveess  ooff  rreellaatteedd  ccoommmmuunniittyy  oorr  eetthhnniicc  ggrroouuppss  iiff  tthhee  rreemmaaiinnss  aarree  nnoott  
tthhoossee  ooff  aa  NNaattiivvee  AAmmeerriiccaann,,  oorr  

((44))  aann  iinnddiivviidduuaall  wwhhoo  hhaass  ssppeecciiaall  kknnoowwlleeddggee  oorr  eexxppeerriieennccee  rreeggaarrddiinngg  tthhee  ppaarrttiiccuullaarr  
ttyyppee  ooff  tthhee  uunnmmaarrkkeedd  hhuummaann  bbuurriiaall..””1122  

  
IIff  tthhee  SSttaattee  AArrcchhaaeeoollooggiisstt  ffiinnddss  tthhaatt  aann  uunnmmaarrkkeedd  hhuummaann  bbuurriiaall  iiss  hhiissttoorriiccaallllyy,,  
aarrcchhaaeeoollooggiiccaallllyy,,  oorr  sscciieennttiiffiiccaallllyy  ssiiggnniiffiiccaanntt  aanndd  iiff  tthhee  ppaarrttiieess  ((lliisstteedd  aabboovvee))  wwiitthh  wwhhoomm  
hhee  oorr  sshhee  iiss  rreeqquuiirreedd  uunnddeerr  §§887722..0055((66))((cc))  ttoo  ccoonnssuulltt  aaggrreeee,,  tthhee  hhuummaann  sskkeelleettaall  rreemmaaiinnss,,  
aanndd  tthhee  aassssoocciiaatteedd  bbuurriiaall  aarrttiiffaaccttss,,  sshhaallll  bbeelloonngg  ttoo  tthhee  SSttaattee  ooff  FFlloorriiddaa..    TThhee  ttiittllee  tthheerreettoo  
wwiillll  bbee  vveesstteedd  iinn  tthhee  DDiivviissiioonn..  
  
SSoouutthhAArrcc’’ss  SSccooppee  ooff  WWoorrkk  
  
SSoouutthhAArrcc  wwiillll  pprroovviiddee  ccoooorrddiinnaattiioonn  wwiitthh  ssttaattee  aanndd  llooccaall  aaggeenncciieess,,  iinncclluuddiinngg  tthhee  DDiivviissiioonn..    
WWee  wwiillll  wwoorrkk  wwiitthh  pprrooppeerrttyy  oowwnneerrss  aanndd  ccoonnttrraaccttoorrss  ttoo  aalllleevviiaattee  ccoonnssttrruuccttiioonn  ddeellaayyss  oorr  
aalltteerraattiioonnss  rreessuullttiinngg  ffrroomm  ssuucchh  ddiissccoovveerriieess..    TTyyppiiccaallllyy,,  ccoonnssttrruuccttiioonn  iiss  tteemmppoorraarriillyy  sshhiifftteedd  
ttoo  aarreeaass  aawwaayy  ffrroomm  tthhee  ffiinndd  wwhhiillee  aann  aasssseessssmmeenntt  iiss  ccoonndduucctteedd..    DDeeppeennddiinngg  uuppoonn  rreessuullttss  ooff  
tthhee  aasssseessssmmeenntt  hhoowweevveerr,,  pprroojjeecctt  rreeddeessiiggnn,,  aanndd//oorr  pprroovviissiioonnss  ffoorr  rreebbuurriiaall,,  mmaayy  bbee  
rreeqquuiirreedd..      
  
SShhoouulldd  tthhee  rreemmaaiinnss  bbee  ccllaassssiiffiieedd  aass  aarrcchhaaeeoollooggiiccaallllyy  oorr  sscciieennttiiffiiccaallllyy  ssiiggnniiffiiccaanntt,,  
SSoouutthhAArrcc  wwiillll  nneeggoottiiaattee  aa  SSccooppee  ooff  WWoorrkk  oorr  aa  MMaannaaggeemmeenntt  PPllaann  wwiitthh  tthhee  SSttaattee  
AArrcchhaaeeoollooggiisstt..    AA  MMaannaaggeemmeenntt  PPllaann  mmaayy  iinncclluuddee  ddiissiinntteerrmmeenntt,,  oorr  pprreesseerrvvaattiioonn  iinn  ppllaaccee..    
IIff  ddiissiinntteerrmmeenntt  iiss  sseelleecctteedd,,  SSoouutthhAArrcc  wwiillll  wwoorrkk  wwiitthh  aa  pphhyyssiiccaall  aanntthhrrooppoollooggiisstt  ttoo  ccaarreeffuullllyy  
rreemmoovvee  tthhee  rreemmaaiinnss  ffoorr  ffoorreennssiicc  eexxaammiinnaattiioonn..    FFoolllloowwiinngg  ccoommpplleettiioonn  ooff  tthhee  ffoorreennssiicc  
iinnvveessttiiggaattiioonn,,  aa  MMaannaaggeemmeenntt  RReeppoorrtt  wwiillll  bbee  pprroovviiddeedd  ttoo  ffaacciilliittaattee  ddeecciissiioonnss  rreeggaarrddiinngg  
wwhheetthheerr  ssiittee  ddeevveellooppmmeenntt  aaccttiivviittiieess  mmaayy  pprroocceeeedd  iinn  tthhee  vviicciinniittyy  ooff  tthhee  ddiissccoovveerryy..    TThhee  
MMaannaaggeemmeenntt  RReeppoorrtt  wwiillll  aallssoo  iinncclluuddee  aallll  rreelleevvaanntt  ccoorrrreessppoonnddeennccee  bbeettwweeeenn  SSoouutthhAArrcc,,  tthhee  
DDiissttrriicctt  MMeeddiiccaall  EExxaammiinneerr,,  tthhee  SSttaattee  AArrcchhaaeeoollooggiisstt,,  aanndd  ootthheerr  aaggeenncciieess  iinnvvoollvveedd  iinn  tthhee  
pprroojjeecctt..      
  

WWhheenn  ffoorreennssiicc  aanndd  mmaannaaggeemmeenntt  aannaallyysseess  aarree  ccoommpplleetteedd,,  SSoouutthhAArrcc  wwiillll  pprreeppaarree  aa  ddrraafftt  
rreeppoorrtt  ttoo  tthhee  cclliieenntt  ffoorr  rreevviieeww  aanndd  aapppprroovvaall..    FFlloorriiddaa  MMaasstteerr  SSiittee  FFiillee  ffoorrmmss  wwiillll  bbee  

ccoommpplleetteedd  aanndd  uuppddaatteedd  aass  nneeeeddeedd..    IInn  ccoommpplliiaannccee  wwiitthh  FFlloorriiddaa  llaaww,,  SSoouutthhAArrcc  wwiillll  ssuubbmmiitt  
aa  FFiinnaall  RReeppoorrtt  ttoo  tthhee  SSttaattee  AArrcchhaaeeoollooggiisstt..1133    

    

                                                  
1122

  IIdd..  ((66))((cc))..  
1133

  IIdd..  ((77))  ((pprroovviiddiinngg  ““TThhee  aarrcchhaaeeoollooggiisstt  aanndd  hhuummaann  sskkeelleettaall  aannaallyysstt  iinnvvoollvveedd  iinn  tthhee  aarrcchhaaeeoollooggiiccaall  eexxccaavvaattiioonn  aanndd  
sscciieennttiiffiicc  aannaallyyssiiss  ooff  aann  uunnmmaarrkkeedd  hhuummaann  bbuurriiaall  sshhaallll  ssuubbmmiitt  aa  wwrriitttteenn  rreeppoorrtt  ooff  aarrcchhaaeeoollooggiiccaall  aanndd  sscciieennttiiffiicc  
ffiinnddiinnggss  aass  wweellll  aass  aa  ssuummmmaarryy  ooff  ssuucchh  ffiinnddiinnggss,,  iinn  tteerrmmss  tthhaatt  mmaayy  bbee  uunnddeerrssttoooodd  bbyy  llaayyppeerrssoonnss,,  ttoo  tthhee  SSttaattee  
AArrcchhaaeeoollooggiisstt  wwiitthhiinn  22  yyeeaarrss  aafftteerr  ccoommpplleettiioonn  ooff  aann  eexxccaavvaattiioonn..    TThhee  ddiivviissiioonn  sshhaallll  ppuubblliisshh  tthhee  ssuummmmaarryy  wwiitthhiinn  11  
yyeeaarr  aafftteerr  iittss  rreecceeiipptt  aanndd  sshhaallll  mmaakkee  ssuucchh  rreeppoorrtt  aavvaaiillaabbllee  uuppoonn  rreeqquueesstt..””))..  
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WETLAND EVALUATION REPORT

Hartwood Marsh Road Study
5± miles in Sections 1, 2, 9, 10, and 11, Township 23 South, Range 26 East

Lake County, Florida
Doc: \2002-267-WETRPT-J28.wpd

1.0 INTRODUCTION 

Lake County’s Public Works Department (Lake County) is proposing to widen an approximately 5 mile
segment of Hartwood Marsh Road from U.S. Highway 27 to the Lake County/Orange County line
(Figure 1).

The purpose of this Wetland Evaluation Report is to identify the potential involvement of federally
jurisdictional wetlands in the project corridor and to evaluate potential wetland impacts resulting from
the proposed road improvements in an effort to comply with the Presidential Executive Order 11990
entitled “Protection of Wetlands” dated 23 May 1977 and the U.S. Department of Transportation Order
5660.1A entitled “Preservation of the Nation’s Wetlands,” dated 24 August 1978.

1.1 Project Description

The project limits include 5± miles of the Hartwood Marsh corridor.  The western limits of the
project begin at the intersection of Hartwood Marsh Road and U.S. Highway 27.   The eastern
limits of the project is the Lake County/Orange County line.  

1.2 Project Need

The need for the widening of Hartwood Marsh Road is based upon the inability of State Road
(S.R.) 50 to handle projected future traffic volumes.  Although six-lane improvements to S.R.
50 are in various stages of development, traffic projections indicate this facility will operate
below acceptable levels of service.  It is anticipated that Hartwood Marsh Road will address
some of the capacity deficiencies along S.R. 50.

1.3 Alternatives

1.3.1 No-Build

The existing roadway facility would remain unchanged under the No-Build alternative.

Hartwood Marsh Road is currently a 2-lane rural road with uncontrolled access.

1.3.2 Build

The Build Alternative (proposed project area) includes the construction of a four-lane
roadway and an associated stormwater management system.  The construction would
include the addition of two lanes to Hartwood Marsh Road and the realignment of
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portions of the existing roadway.  The majority of the new construction would take
place largely in the existing right-of-way.  A realignment of the roadway through the
spoil tailings area of Tarmac Mineral’s Center Sand Mine has been proposed.  Some
additional takings may be required.

1.4 Stormwater Management System

A stormwater management system would be constructed per the requirements of the St.
Johns River Water Management District.  The system includes the construction of
surface water and stormwater treatment ponds.  The proposed ponds would be
constructed entirely in the proposed right-of-way, generally located to the north of the
existing right-of-way.

2.0 WETLAND DELINEATION AND IDENTIFICATION 

2.1 Methodology

All potentially jurisdictional wetlands in the project area were mapped using aerial photography
and field investigations.  Each wetland area was evaluated based on the Corps of Engineers
Wetlands Delineation Manual (1987) and the Unified Wetland Delineation Methodology for
the State of Florida dated 1 July 1994 (62-340, Florida Administrative Code (F.A.C.).

Wetlands were classified using the system adopted by the FDOT as detailed in the Florida Land
Use, Cover, and Forms Classification System (FLUCFCS) (FDOT, 1999) and the system
adopted by the U.S. Fish and Wildlife Service as detailed in the Classification of Wetlands and
Deepwater Habitats of the United States (Cowardin, et. al, 1979) 

2.2 Wetland Baseline Descriptions

No wetlands or jurisdictional surface waters were identified within the project corridor during
the field investigation.

Additional wetlands and surface waters were found adjacent to the existing right-of-way, but
do not appear to be within the proposed right-of-way.  These areas include a large excavated
borrow pond (FLUCFCS 533) on the north side of the roadway in the Tarmac Minerals
property, and a herbaceous marsh (FLUCFCS 641) on the north side of the roadway south of
Johns Lake.  These areas or additional areas may need to be reviewed in greater detail during
the siting of the surface water management ponds for the proposed roadway improvements.

2.2.1 Size and Classification

The proposed project area contains no jurisdictional wetlands.

2.2.2 Contiguity

There are no wetlands hydrologically connected to waters of the United States within
the project corridor.
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2.2.3 Vegetative Structural Diversity

No wetlands occur within the Hartwood Marsh Road project corridor.  The wetlands
associated with Johns Lake (located north of the existing roadway) has no wetland
canopy species.  The wetlands are characterized by a shrub layer consisting of
buttonbush (Cephalanthus occidentalis) and scattered slash pine (Pinus elliottii) along
the edge, with a central herbaceous area dominated by maidencane (Panicum
hemitomon), umbrella pennywort (Hydrocotyle umbellata), and broomsedge
(Andropogon sp.). 

2.2.4 Edge Relationships

There are no wetlands within the project corridor to which edge relationships may be
discussed. 

2.2.5. Wildlife Habitat Value

There are no wetlands located within the project corridor within which to evaluate
wildlife habitat.  Wetlands located on adjacent properties or associated with Johns Lake
likely provide the more significant wildlife habitat within the region.

2.2.6 Hydrologic Function

There are no wetlands within the Hartwood Marsh Road project corridor. The wetlands
located adjacent to the corridor likely serve some pollution abatement function and
water detention functions during rain events, as the surface water runoff from the
roadway and surrounding lands appears to sheet flow to this area.  The adjacent
wetlands would likely provide some level of ground water recharge function.

2.2.7 Public Use

There are no on-site wetlands to provide recreational, scientific, food, fiber source, or
public water supply system use.  The off-site wetlands are on private land and,
therefore, would not provide public use functions.

2.2.8 Integrity

The off-site wetlands appear to support viable wetland communities, although it appears
that the adjacent pine plantation has encroached due to historic drought.

 2.3 Wetland Rapid Assessment Procedure (WRAP) Analysis

2.3.1 Methodology

A functional analysis of each wetland is typically conducted using the Wetland Rapid
Assessment Procedure (WRAP), Technical Publication REG-001, South Florida Water
Management District (1999).  The WRAP analysis establishes a numerical ranking for
individual ecological and anthropomorphic variables for each wetland and provides an
assessment of wetland function.
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The WRAP variables used in the analysis are:
! Wildlife Utilization
! Wetland Overstory/Shrub Canopy
! Wetland Vegetative Ground Cover 
! Adjacent Upland Support/Wetland Buffer 
! Field Indicators of Wetland Hydrology
! Water Quality Input and Treatment Systems.

2.3.2 Field Evaluation

The project corridor was reviewed during field inspections by Lotspeich and Associates
personnel on 3 October 2003 and 13 October 2003.

2.3.3 WRAP Scores

Each variable is scored based on a set of descriptions.  A score of 3 is considered the
best a system can function and 0 is for a system that is severely impacted and is
exhibiting negligible attributes. An evaluator has the option to score variables at half
increments.  The scores are then summed for each wetland and then divided by the total
possible score.

3.0 WETLAND IMPORTANCE TO THE SURROUNDING COMMUNITY 

Due to the fact that no wetlands occur within the project corridor, no WRAP analysis was conducted for
this study. 

4.0 WETLAND INVOLVEMENT 

The secondary and cumulative effects of wetland involvement in the project were not assessed due to
the absence of wetlands within the project corridor.

5.0 EVALUATION OF AVOIDANCE/MINIMIZATION AND MITIGATION MEASURES

5.1 Avoidance/Minimization

All wetland involvement (including adjacent wetlands) could be avoided by implementing the
No Build alternative.

Only one Build Alternative was studied in this analysis.  The alternative does not directly impact
nor indirectly influence wetlands within or immediately adjacent to the proposed right-of-way.
Surface water management ponds have yet to be sited, and involvement of adjacent wetlands
may occur in the future.  Additional study of the effects of the future surface water management
ponds will likely be required.  Best management practices for erosion and sediment control
would be used to prevent temporary changes to off-site wetland areas that may abut the
proposed project area.  
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5.2 Mitigation Measures

Any wetland alterations would be mitigated through use of a mitigation option that is deemed
acceptable to regulatory agencies, such as the use of a permitted mitigation bank.

6.0 CONCLUSIONS 

There are no wetlands under federal jurisdiction within the proposed project area.  There is one wetland
considered to be waters of the State adjacent to the roadway.  The wetland is hydrologically isolated
from other waters of the State or waters of the United States.  The “Build Alternative” would not appear
to alter nor affect this wetland as the right-of way is proposed to be extended approximately 120 feet to
the north, while the wetland is approximately 175 feet north of the right-of-way. The U.S. Army Corps
of Engineers (USACE) is unlikely to claim this off-site wetland per the U.S. Supreme Court decision,
Solid Waste Agency of Northern Cook County (SWANCC) v. U.S. Army Corps of Engineers, No.
99-1178 (January 9, 2001), that has resulted in the USACE no longer exerting jurisdiction over most
isolated wetlands under Section 404 of the Clean Water Act.  The SJRWMD will likely exert jurisdiction
over this wetland.  Based on the size of the contributing watershed for the roadway expansion, the
project would require an Individual ERP from the SJRWMD.
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1

WILDLIFE AND HABITAT EVALUATION REPORT

Hartwood Marsh Road Study
5± miles in Sections 1, 2, 9, 10, and 11, Township 23 South, Range 26 East

Lake County, Florida  
Doc: \2002-267-WILDLIFERPT-J10.wpd

1.0 INTRODUCTION 

Lake County’s Public Works Department (Lake County) is proposing the widening of an approximately
5± mile segment of Hartwood Marsh Road from U.S. Highway 27 to the Lake County/Orange County
line (Figure 1).  This Wildlife and Habitat Evaluation was conducted to determine the potential
involvement of state and federally listed wildlife species in the project and to evaluate potential effects
the project may have on such species as required by Section 7 of the Endangered Species Act.

1.1 Project Description

The project study limits include 5± miles of the Hartwood Marsh corridor.  The western limits
of the project begin at the intersection of Hartwood Marsh Road and U.S. Highway 27.   The
eastern limits of the project are the Lake County/Orange County line.

1.2 Alternatives

1.2.1 No-Build

The existing roadway facility would remain as is under the No-Build alternative.

Hartwood Marsh Road is currently a two-lane rural road with uncontrolled access. 

1.2.2 Build

The Build Alternative (proposed project) includes the construction of a four-lane
roadway and an associated stormwater management system.  The construction would
include the addition of two lanes to the existing Hartwood Marsh Road and the
realignment of portions of the existing roadway.  The majority of the new construction
would take place largely in the existing right-of-way.  A realignment of the roadway
through the spoil tailings area of Tarmac Mineral’s Center Sand Mine has been
proposed.  Some acquisition of new right-of-way may be required.

2.0 THREATENED AND ENDANGERED SPECIES 

2.1 Methodology

A wildlife and habitat evaluation was conducted on the study area to determine the potential
involvement with state and/or federally protected species per the methodology described in
Chapter 27 of the (FDOT) PD&E Manual  (revised 10-01-91).  The study included database
searches and field surveys of the study area.  Database search requests were sent to the Florida
Fish and Wildlife Conservation Commission (FFWCC), the Florida Natural Areas Inventory
(FNAI), and the U.S. Fish and Wildlife Service (USFWS).  The proposed study area was
surveyed by representatives of Lotspeich and Associates on 3 October 2003. 
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2.2 Results

2.2.1 Database Search Results

Database records were received from the USFWS, the FNAI, and the FFWCC.  The
FFWCC identified one record of a bald eagle (Haliaeetus leucocephalus) nest occurring
in Section 36, Township 22 South, Range 26 East, which is located approximately 0.5
mile north of the study area along the shoreline of Johns Lake near Eddy Drive
(Appendix A).  The FNAI provided a comprehensive inventory of listed and ranked
species (those species considered to be “rare” by the FNAI but not listed by the FFWCC
or the USFWS) (Appendix B).  These records include several species confirmed to
occur in Lake County, but with no possibility of occurrence in the vicinity of the study
area (e.g., the Florida manatee). The USFWS also provided a comprehensive list of
protected animals and plants that are known to occur in Lake County, but not
necessarily in the study area (Appendix C).  No site specific records were provided by
the USFWS.  The probability that any of the wildlife species identified in the database
searches would occur in the proposed study area is summarized in Tables 1 and 2.

2.2.2 Field Survey Results

The field survey found that the proposed study area consists largely of maintained road
rights-of-way, fallow and active citrus groves, and coniferous plantations, and that there
is little native habitat remaining (Figure 2).  The remaining native habitats are limited
to upland pockets in the area of the Tarmac Minerals sand mine, and disturbed uplands
proposed for planned development in the western portion of the study area.  Many of
the adjacent properties located outside the existing rights-of-way have been converted
to cattle grazing pasture or commercial development.

Gopher tortoise (Gopherus polyphemus) burrows and one tortoise were observed within
the remnant upland habitats and citrus groves adjacent to the Tarmac Minerals sand
mine. Gopher tortoise burrows were also observed in the berm that separates the sand
mine property from the existing right-of-way.  Suitable habitat for the Eastern indigo
snake (Drymarchon corais couperi) occurs throughout the study area, although none
were observed during the field survey.  There were no other critical habitats for state
or federally listed animals or plants found in the study area during the field survey. 

Table 1 summarizes the probability that the state and federally listed animals and
federally listed plants may occur in the study area.  Several species listed in Table 1,
such as the Florida scrub-jay, the red-cockaded woodpecker, the American alligator,
and the West Indian manatee, have no probability of occurring in the study area due to
the apparent lack of suitable habitat.  A low probability of occurring in the study area
was assessed for several species that may have habitat descriptions that correspond to
areas in or adjacent to the proposed study area, but are not expected to occur in the
study area due to the low quality of the existing habitat.  Each of the species specifically
identified by the USFWS, the FFWCC, or field survey are addressed below. 
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2.3 Federally Listed Species

2.3.1 Sand Skink

No individuals or signs of sand skink were observed during the field investigations.
The suitable sand skink habitat is restricted to remnants of historic sandhill
communities and sand pine plantations adjacent to the right-of-way.  These areas were
observed to have significant herbaceous growth and duff layers, and would not be
considered optimal habitat for this species, as the absence of dense ground cover is
considered a key feature of suitable habitat.  Thus, the proposed road improvements
should not adversely affect the sand skink.

2.3.2 Bald Eagle

A bald eagle nest is documented as occurring approximately 0.5 mile north of the
proposed corridor along the shoreline of Johns Lake near Eddy Drive.  No eagles were
observed during the site investigations conducted for this project.  Coordination with
the USFWS prior to construction is recommended to confirm the status of the nest at
that time.  There should not be any limitations on any proposed construction due to the
presence of the nest as apparent flight lines and foraging areas are directed away from
the roadway.

2.3.3 Eastern Indigo Snake

Suitable upland habitats for the Eastern indigo snake were found adjacent to the
proposed study area.  The Eastern indigo snake is found in a variety of habitats.  This
snake prefers undisturbed upland habitats in close proximity to water or wetlands, but
is also found in developed areas such as golf courses and residential developments.
Standard Protection Measures for the Eastern Indigo Snake (Appendix D) will be
implemented to avoid any adverse effects on this species. 

2.3.4 Wood Stork

The wood stork is primarily associated with freshwater habitats.  Typical foraging sites
for the wood stork include freshwater marshes and ponds, shallow, seasonally flooded
roadside or agricultural ditches, narrow tidal creeks or shallow tidal pools, and
depressions in cypress heads and swamp sloughs.  Although these habitat types occur
adjacent to the roadway corridor, none are anticipated to be affected by the proposed
improvements.  Therefore, no adverse effects upon wood storks are anticipated.

2.4 State Listed Wildlife

Several species identified by the FNAI and FFWCC are listed by the State FFWCC, but
not listed by the USFWS.  Each of these species are discussed below.
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2.4.1 Florida Black Bear

No individuals or signs of black bear were observed during the field investigations.
FNAI reports that black bear occur in Lake County; however, it is likely that these
occurrences are in northern Lake County associated with the Wekiva River Basin or the
Ocala National Forest.  No suitable bear habitat is contained in the proposed study area.
Thus, the proposed road improvements should not adversely affect this species.

2.4.2 Wading Birds

Several species of wading birds, including the limpkin, little blue heron, snowy egret,
tricolored heron, and white ibis, likely utilize the wetlands and lakes located adjacent
to the Hartwood Marsh Road corridor.  The proposed roadway improvements should
in no way affect the use of these habitats by the wading birds, and it is unlikely that the
proposed action would have any adverse effect on these species. 

2.4.3 Least Tern

Least terns were not observed in the proposed study area during the field surveys.  The
least tern nests in open sandy habitats with shell fragments along the coasts of Florida.
Although the sand mine area contains open sandy areas, it is unlikely that the proposed
corridor would impact any suitable habitat, and it is unlikely that the project would have
any adverse effect on this species.   

2.4.4 Gopher Tortoise and Commensals

There were gopher tortoises and active burrows observed in the study area during the
field review.  It is likely that the proposed roadway improvements would have an effect
on this species.  If gopher tortoises are identified in the actual construction footprint,
coordination with the FFWCC will be conducted to develop an appropriate management
plan.  The gopher frog and the Florida mouse typically inhabit the burrow of gopher
tortoises, and may be located in the burrows noted along the roadway corridor.  Any
management plan developed for the gopher tortoise would also address these
commensal species.

2.4.5 Florida Pine Snake and Short Tailed Snake

Suitable upland habitats for the Florida pine snake and the short-tailed snake were
found adjacent to the proposed study area.  The snakes are found in a variety of
habitats.  These snakes prefer undisturbed upland habitats on well-drained soils, but
occasionally are found in abandoned fields.  Implementation of the Standard Protection
Measures for the Eastern Indigo Snake (Appendix D) should serve to prevent any
adverse effects upon these species.
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2.4.6 Southeastern American Kestrel

Southeastern American kestrels were not observed in the proposed study area during
the field surveys, but have been previously observed in the vicinity of the project.  The
kestrel typically feeds along the edges of forested areas, on farm lands, and cleared
lands.  Although the proposed roadway improvements will impact these foraging areas
within the study area, new edges and openings will be created by the proposed
improvements, and sufficient foraging habitat for kestrels should remain once the
project is completed.  Adverse effects upon this species are not anticipated as a result
of the proposed action.

2.5 Secondary and Cumulative Effects

2.5.1 Secondary Effects

The proposed project is not anticipated to have any adverse secondary effects on the
regional wildlife habitat.  The proposed study area is largely confined to the existing
right-of-way and does not provide greater access to  new undeveloped lands.  The
adjacent land uses in the north portion of the site are largely developed.  The
undeveloped agricultural and silvicultural lands that comprise the majority of the central
and eastern portions of the site have road access to meet their current development
designations in the City of Clermont and Lake County future land use plans.  The
development of these areas is dependent on other factors separate from this project.

2.5.2 Cumulative Effects

Construction within  the proposed study area will not affect any critical wildlife habitat.
The proposed project is largely contained in the existing road right-of-way that is
largely unsuitable for most wildlife species.  The few natural areas remaining in the
right-of-way consist of remnant fragments of a sandhill plant community that are not
currently proposed to be affected by the proposed action.  Similarly, the areas outside
the current right-of-way include remnant fragments of sandhill, as well as coniferous
plantation, citrus groves, and cleared lands.  These areas do not provide any significant
habitat value.  There are several residential development projects planned along the
existing roadway corridor.  It appears that these development projects will be initiated
prior to or concurrent to the proposed action, and do not appear to be directly related
to the proposed improvements.  Thus, it is unlikely that the proposed project will result
in any cumulative regional loss of wildlife habitat. 

3.0 CONCLUSIONS 

It is likely that the proposed project will affect gopher tortoises and their commensal species
where the footprint of the proposed roadway improvements crosses through occupied habitat.
It is unlikely that the proposed action would affect any other threatened or endangered species
based on the review of existing state and federal wildlife databases and field surveys described
in this report. These conclusions do not exclude the possibility that listed species may
occasionally forage on-site or may move onto the site at a later date.   For this reason, pre-
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construction surveys for gopher tortoise burrows and new bald eagle nests are recommended.
In addition, the use of Standard Protection Measures for the Eastern Indigo Snake should be
employed as a matter of precaution.
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Table 1. State and Federal Listed Plant Species Documented in Lake County and the
Potential for Occurrence within the Hartwood Marsh Road Study Area.
Source: Lotspeich and Associates, Inc.

SCIENTIFIC NAME
  COMMON NAME

DESIGNATED
STATUS HABITAT

LIKELIHOOD
OF

OCCURRENCE
OBSERVED

FDACS FWS 

Asclepias curtissii 
Curtis' milkweed

E - Sand pine scrub, dry
hammocks, flatwoods;
May-Sep

Low - Limited
suitable habitat ---

Bonamia grandiflora
Florida bonamia

E T Scrub; Apr-Sep Low - Limited
suitable habitat ---

Calamintha ashei
Ashe’s calamintha

T - Dry pinelands and sand pine
scrub, disturbed areas; Jan-
Nov

Low - Limited
suitable habitat ---

Carex chapmanii
Chapman’s sedge

E - Hammocks, woodlands;
Spring

Unlikely - No
suitable habitat ---

Celosia nitida
Slender celosia

E - Hardwood hammocks,
coastal dunes; Summer

Unlikely - No
suitable habitat ---

Centrosema arenicola
Sand butterfly pea

E - Open, mixed woodlands,
pine or oak-palmetto
thickets; Summer-Fall

Unlikely - No
suitable habitat ---

Chionanthus pygmaeus
Pygmy fringe-tree

E E Low nutrient levels, sandy,
dry soil of Central Florida
scrub; Mar-Apr

Unlikely - No
suitable habitat ---

Cleistes divaricata
Spreading pogonia

T - Low pinelands and
savannas, pitcher-plant
bogs, swamps, stream
banks; Apr-Jun

Unlikely - No
suitable habitat ---

Clitoria fragrans
Butterfly-pea

E T Turkey oak, sandy soil,
scrub, scrubby flatwoods,
roadside; Apr-Jul

Low - Limited
suitable habitat ---

Coelorachis tuberculosa
Florida jointtail

T - Marshes, margins of ponds;
Jun-Jul

Unlikely - No
suitable habitat ---

Cucurbita okeechobeensis
Okeechobee gourd

E - Wet hammocks, ditch
banks; Mar-May

Unlikely - No
suitable habitat ---

Drosera intermedia
Water sundew

T - Seepage slopes, wet
flatwoods, depression
marshes, sinkhole lakes,
drainage ditches; Apr-Nov

Unlikely - No
suitable habitat ---

Encyclia tampensis
Florida butterfly orchid

C - Mangrove, cypress and
hardwood swamps and
hammocks; Jun-Jul

Unlikely - No
suitable habitat ---

Epidendrum conopseum
Green-fly orchid

C - Cypress and hardwood
swamps, moist hammocks;
all year

Unlikely - No
suitable habitat ---

Eriogonum floridanum
Scrub buckwheat

E T Scrub, sandhill, longleaf
pine; all year

Low - Limited
suitable habitat ---

Eulophia ecristata
Non-crested eulophia

T - Sand pine scrub, sandhills,
pine rockland; Jul-Sep

Low - Limited
suitable habitat ---
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SCIENTIFIC NAME
  COMMON NAME

DESIGNATED
STATUS HABITAT

LIKELIHOOD
OF

OCCURRENCE
OBSERVED

FDACS FWS 

Garberia heterophylla
Garberia

T - Dry sand pine or pine oak
scrub and prairies; Summer-
Fall

Unlikely - No
suitable habitat ---

Hartwrightia floridana
Hartwrightia

T - Wet flatwoods, bogs,
seepage slope clearings,
pine woods; Sep-Nov

Unlikely - No
suitable habitat ---

Hasteola robertiorum
Gulf hammock indian-plantain

E - Hydric hammocks, on muck
soils; Oct

Unlikely - No
suitable habitat ---

Hexalectris spicata
Crested coralroot

E - Pine-hickory woods;
secondary woods,
calcareous hammocks; Jun-
Aug

Unlikely - No
suitable habitat ---

Illicium parviflorum
Star anise

E - Bottom land forest, wet
hammock; Apr-Jun

Unlikely - No
suitable habitat ---

Justicia cooleyi 
Cooley's water-willow

E - Rocky woods, moist to
seasonally wet; Aug-Dec

Unlikely - No
suitable habitat ---

Lechea cernua
Scrub pinweed

T - Sandy openings in scrub,
fire maintained; Jul-Jan

Low - Limited
suitable habitat ---

Lilium catesbaei
Catesby's lily

T - Wet flatwoods, bogs,
usually with grasses; Jul-
Oct

Unlikely - No
suitable habitat ---

Listera australis
Double-leaf orchid

T - Low moist woods,
sphagnum moss, stream
banks; Jan-Mar

Unlikely - No
suitable habitat ---

Lobelia cardinalis
Cardinal flower

T - Riverbanks, springs, coastal
hammocks; Jul-Oct

Unlikely - No
suitable habitat ---

Lycopodium cernuum
Nodding club-moss

C - Wet depressions, ditches,
moist areas

Unlikely - No
suitable habitat ---

Matelea floridana
Florida spiny pod

E - Bluffs, pine-oak-hickory
woods;  Apr-Aug

Unlikely - No
suitable habitat ---

Matelea pubiflora
Sandhill spiny pod

E - Sandhills and scrubs;
Spring-Summer

Low - Limited
suitable habitat ---

Monotropa hypopithys
Pine-sap

E - Upland woods Low - Limited
suitable habitat ---

Najas filifolia
Slender naiad

T - Submerged in water Unlikely - No
suitable habitat ---

Nemastylis floridana
Fall-flowering ixia

E - Clearings in swamps,
marshes, and wet pine
flatwoods; Jul-Nov

Unlikely - No
suitable habitat ---

Nolina brittoniana
Britton's beargrass

E E Dry pinelands and sand pine
scrub; Mar-May

Low - Limited
suitable habitat ---

Osmunda cinnamomea
Cinnamon Fern

C - Swamps and wetlands;
Spring

Unlikely - No
suitable habitat ---

Osmunda regalis
Royal fern

C - Swamps and wetlands; all
year

Unlikely - No
suitable habitat ---
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SCIENTIFIC NAME
  COMMON NAME

DESIGNATED
STATUS HABITAT

LIKELIHOOD
OF

OCCURRENCE
OBSERVED

FDACS FWS 

Paronychia chartacea
Papery whitlow-wort

E T Scrub vegetation, shores of
karst lakes; Jun-Dec

Low - Limited
suitable habitat ---

Pinguicula caerulea
Blue flowered butterwort

T - Sandy to sandy-peaty soils
of pine flatwoods, ditches
and roadsides; Dec-May

Low - Limited
suitable habitat ---

Pinguicula lutea
Yellow flowered butterwort

T - Sandy to sandy-peaty soils
of pine flatwoods, ditches
and roadsides, and seepage
bogs; Feb-May

Low - Limited
suitable habitat ---

Platanthera blephariglottis
White-fringed orchid

T - Marshes, meadows, bogs,
depressions in pine
savannas; Aug-Sep

Unlikely - No
suitable habitat ---

Platanthera ciliaris
Yellow-fringed orchid

T - Marshes, swamps, bogs,
pine savannahs and
flatwoods, floodplain
forests, forest slopes; Aug-
Sep

Unlikely - No
suitable habitat

---

Platanthera flava
Gypsy-spikes

T - Mud flats, floodplain
swamps, meadows, swales;
Mar-Oct

Unlikely - No
suitable habitat ---

Platanthera nivea
Snowy orchid

T - Bogs, wet pine savannahs
and flatwoods, wet prairies;
May-Jun

Unlikely - No
suitable habitat ---

Pogonia ophioglossoides
Rose pogonia

T - Sphagnum bogs, meadows,
swamps, pine savannas,
pine flatwoods, prairies;
Mar-May

Unlikely - No
suitable habitat ---

Polygala lewtonii
Lewton's polygala

E E White sand, scrub; Feb-May Low - Limited
suitable habitat ---

Polypodium plumula 
Plume polypody

E - Hammocks; all year Low - No suitable
habitat ---

Polypodium ptilodon
Swamp plume polypody

E - Hammocks and swamps; all
year

Unlikely - No
suitable habitat ---

Prunus geniculata
Scrub plum

E E Sand pine scrub; Feb-Mar Unlikely - No
suitable habitat ---

Rhapidophyllum hystrix
Needle palm

C - River bluffs, ravine slopes,
bottomlands

Unlikely - No
suitable habitat ---

Salix floridana 
Florida willow

E - Wet hammocks, dense
bottomland forests, stream
margins, swamps; Feb-Apr

Unlikely - No
suitable habitat ---

Sarracenia minor
Hooded pitcher-plant

T - Flatwoods, bogs, ditches;
Mar-May & Sep

Unlikely - No
suitable habitat ---

Spiranthes laciniata 
Lace-lip ladies’ tresses

T - Shore swamps, marshes,
flatwoods, wet sandy soils;
Apr

Unlikely - No
suitable habitat ---

Spiranthes tuberosa 
Little pearl-twist

T - Dry acid soil, open pine-
palmetto woods, pine
flatwoods; Jun

Unlikely - No
suitable habitat ---
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SCIENTIFIC NAME
  COMMON NAME

DESIGNATED
STATUS HABITAT

LIKELIHOOD
OF

OCCURRENCE
OBSERVED

FDACS FWS 

Stenorrhynchos lanceolatus
Little pearl-twist

T - Open pastures, roadside,
wet pine flatwoods,
sandhills; Apr-Jul

Low - Limited
suitable habitat ---

Tillandsia utriculata
Giant wild-pine

E - Hammocks, cypress
swamps, pinelands

Unlikely - No
suitable habitat ---

Triphora trianthophora
Three-birds orchid

T - Hammocks, rich woods;
Jul-Nov

Unlikely - No
suitable habitat ---

Vicia ocalensis
Ocala vetch

E Open moist areas, banks of
thickets and marshes; Apr-
May

Unlikely - No
suitable habitat ---

Warea amplexifolia 
Clasping warea

E E Dry pinelands and sandhill;
Aug-Oct

Low - Limited
suitable habitat ---

Zamia floridana
Florida coontie 

C - Scrub, oak hammock, well-
drained sandy or loamy
soils; Fall-Winter

Low - Limited
suitable habitat ---

Zephranthes atamasco
Rainlily

T - Low ground, rich moist
woods, wet pastures &
meadows, limestone out-
crops in woods; Spring

Unlikely - No
suitable habitat ---

Zephranthes simpsonii
Simpson's zephyr-lily

T - Wet pinelands and pastures,
roadsides; Spring

Unlikely - No
suitable habitat ---

Zephranthes treatiae 
Treat’s zephyr-rainlily

T - Wet pine flatwoods, fire
maintained, roadsides;
Spring

Unlikely - No
suitable habitat —

LEGEND:

E = Endangered
T = Threatened
C = Commercially exploited

FDACS = Florida Department of Agriculture and Consumer Services (1996)
FWS = U.S. Fish and Wildlife Service
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Table 2. State and Federal Listed Animal Species Documented in Lake County and
the Potential for Occurrence within the Hartwood Marsh Road Study Area.
Source: Lotspeich and Associates, Inc.

SCIENTIFIC NAME
  COMMON NAME

DESIGNATED
STATUS HABITAT LIKELIHOOD

OF
OCCURRENCE

OBSERVED
FWC FWS

BIRDS

Aphelocoma coerulescens
Florida scrub jay

T T Oak scrub with open
ground

Unlikely - No
suitable habitat ---

Aramus guarauna
Limpkin

SSC - Slow-moving freshwater
rivers, marshes, and
lakeshores

Low - Limited
suitable habitat ---

Egretta caerulea
Little blue heron

SSC - Marshes, lakeshores, ponds,
ditches, and pastures

Low - Limited
suitable habitat ---

Egretta thula
Snowy egret

SSC - Marshes, lakeshores, ponds,
ditches, and pastures

Low - Limited
suitable habitat ---

Egretta tricolor
Tricolored heron

SSC - Marshes, lakeshores, ponds,
ditches, and pastures

Low - Limited
suitable habitat ---

Eudocimus albus
White ibis

SSC - Shallow freshwater and
estuarine wetlands

Low - Limited
suitable habitat ---

Falco peregrinus tundrius
Arctic peregrine falcon 

E - Coastal areas.  Needs
plentiful supply of birds for
food, perches for roosting
and feeding

Low - Limited
suitable habitat ---

Falco sparverius paulus
Southeastern American kestrel

T - Forest ecotone, urban areas,
farm lands, and clearings

Moderate -
Suitable habitat
present

---

Grus canadensis pratensis
Florida sandhill crane

T - Wet prairies, littoral zones,
and wet pastures; nests in
pickerelweed-maidencane
marshes

Low - Limited
suitable habitat ---

Haliaeetus leucocephalus
Southern bald eagle

T T Coastal areas, large lakes,
and river shorelines; nests
near water bodies

Moderate -
Suitable habitat
present

---

Mycteria americana
Wood stork

E E Marshes, ponds, and
lagoons; nests in cypress
and mangrove swamps

Low - Limited
suitable habitat ---

Picoides borealis
Red-cockaded woodpecker

T E Mature longleaf and slash
pine forests with open
mid-story

Unlikely - No
suitable habitat ---

Rostrhamus sociabilis
Snail kite

E E Freshwater marsh Unlikely - No
suitable habitat ---

Speotyto cunicularia
Burrowing owl

SSC - Open grassland, prairies,
farm land, pastures, and
airfields; can be found in
urban settings

Low - Limited
suitable habitat ---

Sterna antillarum
least tern

T - Open flat sand or gravel,
spoil areas, and roof-tops;
adjacent to coastal areas

Low - Limited
suitable habitat ---

MAMMALS

Podomys floridanus
Florida mouse

SSC - Sand pine scrub, coastal
scrub, scrubby flatwoods,
and sandhills

Low - Limited
suitable habitat ---
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SCIENTIFIC NAME
  COMMON NAME

DESIGNATED
STATUS HABITAT LIKELIHOOD

OF
OCCURRENCE

OBSERVED
FWC FWS

Sciurus niger shermani
Sherman's fox squirrel

SSC - Longleaf pine-turkey oak
sandhills and flatwoods

Low - Limited
suitable habitat ---

Trichechus manatus latirostris
West Indian manatee

E E St. Johns River and its
major tributaries

None - No suitable
habitat ---

Ursus americanus floridanus
Florida black bear

T - Pine flatwoods, cypress
swamps, hardwood swamp,
sand pine scrub, and mixed
hardwoods

Unlikely - No
suitable habitat ---

FISH 

Cyprinodon variegatus habbsi 
Lake Eustis pupfish 

SSC - Sandhill upland lakes; all
year 

None - No suitable
habitat ---

Pteronotropis welaka 
Bluenose shiner

SSC - Blackwater stream; all year None - No suitable
habitat ---

AMPHIBIANS AND REPTILES

Alligator mississippiensis
American alligator

SSC - Lakes, ponds, sloughs, and
marshes

Low - Limited
suitable habitat ---

Drymarchon corais couperi
eastern indigo snake

T - Varied habitat from wet
prairie to xeric pineland and
scrub

Moderate -
Suitable habitat
present

---

Gopherus polyphemus
gopher tortoise

SSC - Sandhills, sand pine scrub,
live oak hammocks,
palmetto prairie, pine
flatwoods, abandoned
grove, and pasture

High - Suitable
habitat present

Observed

Neoseps reynoldsi
sand skink

T - Rosemary scrub, sand pine
scrub, oak scrub, and
scrubby flatwoods 

Low - Limited
suitable habitat ---

Pituophis melanoleucus mugitus
Florida pine snake

SSC - Longleaf pine-xeric oak,
sand pine scrub, dry pine
flatwoods, and abandoned
fields on well drained soils

Moderate -
Suitable habitat
present ---

Pseudemys concinna suwanniensis
Suwannee cooter

SCC - Alluvial stream, blackwater
stream, spring-run stream;
all year

Unlikely - No
suitable habitat ---

Rana capito
gopher frog; crawfish frog

SSC - Sandhill, pine flatwoods,
and sand pine scrub; needs
ephemeral marshes for
breeding

Moderate -
Suitable habitat
present ---

Stilosoma extenuatum
Short-tailed snake

T - Turkey oak-longleaf pine,
occasionally upland
hammock, and sand pine
scrub

Moderate -
Suitable habitat
present —

LEGEND:

E = Endangered
T = Threatened

T(s/a) = Threatened due to similarity of appearance
SSC = Species of Special Concern

FWC = Florida Fish and Wildlife Conservation Commission (29 April 1996)
FWS = U.S. Fish and Wildlife Service
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APPENDIX A



Lotspeich and Associates, Inc.
ECOLOGICAL CONSULTANTS, 2711 WEST FAIRBANKS AVENUE, WINTER PARK, FLORIDA  32789-3314
TELEPHONE:  407-740-8482     FAX:  407-645-1305     WWW.LOTSPEICHANDASSOCIATES.COM

CONFERENCE MEMO TO FILE

PROJECT Hartwood Marsh Road DATE 10/03/03

WITH State of Florida Fish and Wildlife Conservation Commission

TELEPHONE # L&A Job#: 2002-267.45

ITEMS DISCUSSED

This Site is located:

in Sections 1, 2, 9, 10, and 11, Township 23 South and Range 26 East

Lake County, Florida

Approximate center:  Latitude: 28°30.01'N Longitude: 81° 41.03'W

Area Searched:

3 mile radius of Latitude/Longitude:28°30.85'N; 81° 39.47'W; 28°30.01'N, 81° 41.03'W; 28°30.01'N; 81° 43.15'W

Following the search procedures for the FFWCC’s Eagle nest locator database (2002), there is one nest within one (1) mile of the project
study area.

Nest LA130 is located at Sec. 36, T22S, R26E, approximately 0.5 miles north of a portion of the study corridor

Other nest(s) close to study area:

Nest LA026 is located at Sec. 23, T22S, R26E, approximately 2.7 miles north of a portion of the study corridor

RESEARCH INFO

Research sources: http://wld.fwc.state.fl.us/eagle/eaglenests/nestsearch Information Last Updated:    7 February 2003

“This site is compiled and maintained by Wildlife Technology Services in the Division of Wildlife for the Florida Fish and Wildlife
Conservation Commission.  Bald eagle nest location data are current as of the end of the 2002 nesting season (mid-April 2002).  This
database contains records for all known and verified bald eagle nests in the state of Florida that were surveyed by the FWC during the period
of 1998-2002. Nests discovered more recently than this are not yet included in the database. Each year, a number of new nest sites are found.
For this reason, users of this database are cautioned that the absence of an eagle nest record for a given property does not necessarily mean
nesting eagles are not present. This nest locator service is not meant to replace a specific on-the-ground survey.”

Topo Quad(s): Clermont East

ACTION ITEMS REQUIRED

CC: FILE/RLT                 DJS SIGN: Ann

S:\PROJECTS\2002\02-267 - Hartwood Marsh Road PD&E\2002-267-eaglememo.wpd







APPENDIX B



  

Species and Natural Community Summary for Lake County 
Fish   Amphibians    Reptiles   Birds   Mammals   Invertebrates   Plants   Natural  Communities 

  Other 

Explanations and Definitions:   Global/State Rank, Federal/State Status    Occurrence Status 

 
Scientific Name

 
Common Name

Global 
Rank

State 
Rank

Federal 
Status

State 
Status

Occurrence 
Status

 
FISH

Ameiurus brunneus snail bullhead G4 S3 N N C

Cyprinodon variegatus 
hubbsi

Lake Eustis pupfish G5T2Q S2 N LS C

Enneacanthus 
chaetodon

blackbanded sunfish G4 S3 N N C

Petromyzon marinus sea lamprey G5 SA N N P

Pteronotropis welaka bluenose shiner G4 S4 N LS C

 
AMPHIBIANS

Notophthalmus 
perstriatus

striped newt G2G3 S2S3 N N P

Rana capito gopher frog G4 S3 N LS C

 
REPTILES

Alligator 
mississippiensis

American alligator G5 S4 T(S/A) LS C

Clemmys guttata spotted turtle G5 S3? N N P

Crotalus adamanteus eastern diamondback 
rattlesnake

G5 S3 N N C

Drymarchon corais 
couperi

eastern indigo snake G4T3 S3 LT LT C
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Gopherus polyphemus gopher tortoise G3 S3 N LS C

Lampropeltis calligaster mole snake G5 S2S3 N N P

Neoseps reynoldsi sand skink G2 S2 LT LT C

Pituophis melanoleucus 
mugitus

Florida pine snake G5T3? S3 N LS C

Pseudemys concinna 
suwanniensis

Suwannee cooter G5T3 S3 N LS P

Sceloporus woodi Florida scrub lizard G3 S3 N N C

Stilosoma extenuatum short-tailed snake G3 S3 N LT C

 
BIRDS

Accipiter cooperii Cooper's hawk G4 S3? N N P

Aimophila aestivalis Bachman's sparrow G3 S3 N N P

Aphelocoma 
coerulescens

Florida scrub-jay G3 S3 LT LT C

Aramus guarauna limpkin G5 S3 N LS C

Ardea alba great egret G5 S4 N N C

Buteo brachyurus short-tailed hawk G4? S3 N N P

Egretta caerulea little blue heron G5 S4 N LS C

Egretta thula snowy egret G5 S4 N LS C

Egretta tricolor tricolored heron G5 S4 N LS C

Elanoides forficatus swallow-tailed kite G4 S2S3 N N P

Eudocimus albus white ibis G5 S4 N LS C

Falco columbarius merlin G5 SU N N P

Falco peregrinus peregrine falcon G4 S2 LE LE P

Falco sparverius paulus southeastern 
American kestrel

G5T3T4 S3? N LT P

Grus canadensis 
pratensis

Florida sandhill crane G5T2T3 S2S3 N LT C

Haliaeetus 
leucocephalus

bald eagle G4 S3 LT LT C

Ixobrychus exilis least bittern G5 S4 N N P

Laterallus jamaicensis black rail G4 S3? N N P

Mycteria americana wood stork G4 S2 LE LE C
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Nyctanassa violacea yellow-crowned 
night-heron

G5 S3? N N P

Nycticorax nycticorax black-crowned night-
heron

G5 S3? N N P

Pandion haliaetus osprey G5 S3S4 N LS** C

Picoides borealis red-cockaded 
woodpecker

G3 S2 LE LT C

Picoides villosus hairy woodpecker G5 S3? N N P

Plegadis falcinellus glossy ibis G5 S2 N N C

Speotyto cunicularia 
floridana

Florida burrowing 
owl

G4T3 S3 N LS C

Sterna antillarum least tern G4 S3 N LT P

 
MAMMALS

Corynorhinus 
rafinesquii

Rafinesque's big-
eared bat

G3 S3? N N P

Mustela frenata olivacea southeastern weasel G5T4 S3? N N P

Mustela frenata 
peninsulae

Florida long-tailed 
weasel

G5T3 S3? N N P

Neofiber alleni round-tailed muskrat G3 S3 N N P

Podomys floridanus Florida mouse G3 S3 N LS C

Sciurus niger shermani Sherman's fox 
squirrel

G5T2 S2 N LS C

Sorex longirostris 
longirostris

southeastern shrew G5T5 S4 N N P

Trichechus manatus manatee G2? S2? LE LE C

Ursus americanus 
floridanus

Florida black bear G5T2 S2 C LT** C

 
INVERTEBRATES

Aphaostracon pycnus dense hydrobe G1 S1 N N C

Cincinnatia vanhyningi Seminole Spring 
siltsnail

G1 S1 N N C

Procambarus delicatus big-cheeked cave 
crayfish

G1 S1 N N C

 
VASCULAR PLANTS
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Aristida rhizomophora Florida three-awned 
grass

G2 S2 N N C

Asclepias curtissii Curtiss' milkweed G3 S3 N LE C

Bonamia grandiflora Florida bonamia G3 S3 LT LE C

Calamintha ashei Ashe's savory G3 S3 N LT C

Carex chapmanii Chapman's sedge G3 S2 N N C

Centrosema arenicola sand butterfly pea G2 S2 N N C

Chionanthus pygmaeus pygmy fringe tree G3 S3 LE LE C

Clitoria fragrans pigeon-wing G3 S3 LT LE C

Coelorachis tuberculosa piedmont jointgrass G3 S3 N N C

Cyrilla arida scrub leatherwood G1Q S1 N N C

Digitaria gracillima longleaf crabgrass G1 S1 N N C

Drosera intermedia spoon-leaved sundew G5 S3 N LT C

Eriogonum longifolium 
var gnaphalifolium

scrub buckwheat G4T3 S3 LT LE C

Hartwrightia floridana hartwrightia G2 S2 N LT C

Hasteola robertiorum Florida hasteola G1 S1 N LE C

Ilex opaca var arenicola scrub holly G5T3 S3 N N C

Illicium parviflorum star anise G1G2 S1 N LE C

Justicia cooleyi Cooley's water-
willow

G1G2 S1S2 LE LE C

Lechea cernua nodding pinweed G3 S3 N LT C

Matelea floridana Florida spiny-pod G2 S2 N LE C

Monotropa hypopithys pinesap G5 S1 N LE C

Najas filifolia narrowleaf naiad G1 S1? N LT C

Nemastylis floridana fall-flowering ixia G2 S2 N LE C

Nolina brittoniana Britton's beargrass G2 S2 LE LE C

Paronychia chartacea 
ssp chartacea

paper-like nailwort G3T3 S3 LT LE C

Persea humilis scrub bay G3 S3 N N C

Polygala lewtonii Lewton's polygala G2 S2 LE LE C

Polygonella myriophylla Small's jointweed G3 S3 LE LE C
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Prunus geniculata scrub plum G2G3 S2S3 LE LE C

Pteroglossaspis 
ecristata

wild coco G2G3 S2 N LT C

Rhynchospora decurrens decurrent beakrush G3G4 S2 N N C

Salix floridana Florida willow G2 S2 N LE C

Stylisma abdita scrub stylisma G2G3 S2S3 N LE C

Vicia ocalensis ocala vetch G1 S1 N LE C

Warea amplexifolia clasping warea G1 S1 LE LE C

Warea carteri Carter's warea G1G2 S1S2 LE LE C

 
NATURAL COMMUNITIES

Aquatic Cave  G3 S2 N N C

Basin Marsh  G? S4? N N C

Basin Swamp  G4? S3 N N C

Baygall  G4? S4? N N C

Blackwater Stream  G4 S2 N N C

Bog  G? S3 N N C

Depression Marsh  G4? S3 N N C

Dome Swamp  G4? S3? N N C

Floodplain Swamp  G? S4? N N C

Hydric Hammock  G? S4? N N C

Marsh Lake  G4 S4 N N C

Mesic Flatwoods  G? S4 N N C

River Floodplain Lake  G4? S2 N N C

Sandhill Upland Lake  G3 S2 N N C

Sandhill  G2G3 S2 N N C

Scrubby Flatwoods  G3 S3 N N C

Scrub  G2 S2 N N C

Shell Mound  G3 S2 N N C

Sinkhole  G? S2 N N C

Spring-run Stream  G2 S2 N N C
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** See Rank and Status Explanations and Definitions, Special Animal Listings - Federal and State 
Status 
 
County Occurrence Status 

Vertebrates and Invertebrates: 

C = (Confirmed) Occurrence status derived from a documented record in the FNAI data base. 

P = (Potential) Occurrence status derived from a reported occurrence for the county or the occurrence 
lies within the              published range of the taxon. 

N = (Nesting) For sea turtles only; occurrence status derived from documented nesting occurrences.  
 
Plants, Natural Communities, and Other: 

C = (Confirmed) Occurrence status derived from a documented record in the FNAI data base or from a 
herbarium specimen. 

R = (Reported) Occurrence status derived from published reports. 

  

 

 
  

  

Florida Natural Areas Inventory 
1018 Thomasville Rd., Suite 200-C 
Tallahassee, FL 32303-6374 

Strand Swamp  G4? S4? N N C

Upland Hardwood 
Forest

 G? S3 N N C

Wet Flatwoods  G? S4? N N C

Wet Prairie  G? S4? N N C

Xeric Hammock  G? S3 N N C

 
OTHER

Bird rookery    N N C

Geological feature    N N C
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APPENDIX D



STANDARD PROTECTION MEASURES FOR THE EASTERN INDIGO SNAKE

1. An Eastern indigo snake protection/education plan shall be developed by the applicant or
requestor for all construction personnel to follow.  The plan shall be provided to the
Service for review and approval at least 30 days prior to any clearing activities.  The
educational materials for the plan may consist of a combination of posters, videos,
pamphlets, and lectures (e.g., an observer trained to identify Eastern indigo snakes could
use the protection/education plan to instruct construction personnel before any clearing
activities occur).  Informational signs should be posted throughout the construction site
and along any proposed access road to contain the following information:

a. a description of the Eastern indigo snake, its habits, and protection under Federal
Law;

b. instructions not to injure, harm, harass or kill this species;
c. directions to cease clearing activities and allow the Eastern indigo snake sufficient

time to move away from the site on its own before resuming clearing; and,
d. telephone numbers of pertinent agencies to be contacted if a dead Eastern indigo

snake is encountered. The dead specimen should be thoroughly soaked in water,
then frozen.

2. If not currently authorized through an Incidental Take Statement in association with a
Biological Opinion, only individuals who have been either authorized by a section
l0(a)(l)(A) permit issued by the Service, or by the State of Florida through the Florida
Fish and Wildlife Conservation Commission for such activities, are permitted to come in
contact with or relocate an Eastern indigo snake.

3. If necessary, Eastern indigo snakes shall be held in captivity only long enough to transport
them to a release site; at no time shall two snakes be kept in the same container during
transportation.

4. An Eastern indigo snake monitoring report must be submitted to the appropriate Florida
Field Office within 60 days of the conclusion of clearing phases.  The report should be
submitted whether or not Eastern indigo snakes are observed.  The report should contain
the following information:

a. any sightings of Eastern indigo snakes;
b. summaries of any relocated snakes if relocation was approved for the project (e.g.,

locations of where and when they were found and relocated);
c. other obligations required by the Florida Fish and Wildlife Conservation

Commission, as stipulated in the permit.

Revised July 27, 1999



CAUTION! 
Federal & State Protected Species

Eastern Indigo Snake
(Drymarchon corais couperi)

• If encountered, do not injure, harm, harass or kill this 
snake.  Doing so is punishable by fines and/or jail.

• Cease work and allow suffient time for the snake to move 
out of the work area.

• Report all sightings immediately (dead or alive) to:  
Lotspeich and Associates, Inc.                                  
2711 W. Fairbanks Ave.                                          
Winter Park, FL 32789                    Phone: (407) 740-8482           

Fax: (407)645-1305



DESCRIPTION:
The Eastern Indigo 
Snake is the largest 
snake in North 
America.  This snake 
is Non-poisonous!
Adults average 
between 5 - 8 feet in 
length, hatchlings are 
1.5 - 2 feet in length.  
The coloration of this 
snake is a glossy blue-
black over the entire 
body, although 
portions of the chin, 
throat, and sides of the 
head may be reddish.

PROTECTION:
The Eastern Indigo 
Snake is designated as a 
Federally Threatened 
Species.  It is illegal to 
injure, harm, harass or 
kill this species per the 
Endangered Species 
Act. Doing so can 
result in fines and or jail.  
If an Eastern Indigo 
Snake is present 
during land clearing 
activities, you are to 
cease clearing activities 
and allow the snake 
sufficient time to move 
away from the site 
before resuming 
clearing activities.  
Report sightings to 
designated parties on 
reverse side of
phamplet.

Adult

HABITAT:
The Eastern Indigo Snake 
lives in pine - scrub oak 
woods, pine flatwoods, 
and forested sandhills.  In 
the warmer summer 
months, Indigos also 
frequent streams and 
swamps.  The Indigo has a 
strong association with the 
State protected Gopher 
Tortoise, whose burrows 

may be used for dens.

Young 
Adult HABITS:

The Eastern Indigo 
Snake is typically quite 
docile when approached.  
It may slowly move out 
of the way or seek cover 
under leaves or nearby 
brush.  Striking and 
erratic movements are 
not typical of the Indigo.

LIFE CYCLE:                        
Breeding takes place in 
late fall, winter, or early 
spring.   About   5 - 11 
eggs are laid in early 
summer under logs or 
other suitable cover.  
The eggs hatch in 
August or September. Adult



•If a dead Indigo Snake is 
encountered, soak the 
animal in water then freeze.  
Call U.S. Fish and Wildlife 
Service immediately at:

U.S. Fish and Wildlife 
Service     1339 20th St.                
Vero Beach, FL 32960  

Phone: (772) 562-3909                  
Fax: (772) 562-4288

Adult

•Questions or concerns 
may be directed to:

Jay Slack - Supervisor          
USFWS Vero Beach    
Phone: (772) 562-3909

OR

Tom Logan - Endangered 
Species Coordinator                         
FFWCC Tallahassee                
Phone: (850) 921-5987

Federal & 
State 
Protected 
Species

REPORT EASTERN 
INDIGO SNAKE 
SIGHTINGS 
IMMEDIATELY TO:
Lotspeich and Associates, 
Inc.      2711 W. 
Fairbanks Ave.           
Winter Park, FL 32789

Phone: (407) 740-8482               
Fax: (407) 645-1305

              

Eastern Indigo 
Snake (Drymarchon 

corais couperi)

Adult Pamphlet, signs, and lectures are 
conducted in accordance with the 
July 1999 Standard Protection 
Measures For The Eastern Indigo 
Snake per the U.S. Fish and 

Wildlife Service.



 

 

 
 
 
 

Appendix G 
Contamination Screening 



 

 

 
 
 
 

Appendix H 
Geotechnical Data 

 
 




