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EXECUTIVE SUMMARY

Tetra Tech has been tasked by the Town to develop a facilities plan for projected stormwater improvements. This

plan is intended to aid the Town in securing necessary funding for the implementation of the plan as well as

identifying existing deficiencies and proposed improvements within the system. At this time, portions of the Town

have undergone stormwater retrofits or are under design.

The scope of the facilities plan is described below:

1. Inventory of existing stormwater facilities, service area characteristics, and environmental conditions.

2. Establish design needs for the planning period.

3. Identify and evaluate stormwater system alternatives.

4. Recommend the most cost-effective, environmentally sound facilities to meet the planning needs.

5. Describe, in detail, the recommended facilities and their cost.

6. Present a schedule of implementation of the recommended facilities.

7. Identify any adverse environmental impacts and propose mitigating measures.

8. Outline the financial feasibility of the facilities plan

The Town has begun a retrofit program to improve existing infrastructure within certain portions of the island.

Namely, the North Estero Stormwater Improvements Project and Water Main Replacement and Drainage

Improvements for the Basin Based Neighborhood Phases 1A and 1B have been constructed are in operation. Plans

for these projects are located in Attachment 1. The North Estero Phase II project is currently under design and

has been divided into two sub-phases, IIA and IIB, to accommodate an accelerated design and construction

schedule. This project encompasses residential and commercial areas at the north end of the Town from Carlos

Circle to Palermo Circle. Phase IIA comprises Carlos Circle, Matanzas Court, Lagoon Street, and Primo Drive.

Phase IIB comprises Crescent Street, First Street, Second Street, Third Street, Fourth Street, Fifth Street, Harbor

Court, Bonita Street, Palermo Circle, and Santos Road. All other areas within the Town have been analyzed and

evaluated at a planning level to identify stormwater needs and potential improvement options. The current design

plans for North Estero Phase IIA (streets completed by Tetra Tech) are included in Appendix A. These plans are

at various levels of design and have been on hold pending Town Council approval of this document. A map of the

Town showing the planning area covered herein, limits of the recently completed areas, and areas currently under

design and associated costs is shown in Figure A.

Within the limits of the planning area and including the areas currently under design, the town is responsible for the

maintenance of 132 acres of right-of-way. The combined residential and Town right-of-way runoff area, which is

drainage basin area, included in this plan is approximately 409 acres. Of this, approximately 10 acres have been

identified as having no infrastructure. Fifty-nine basins, with a total area of 200 acres, contain a minimal amount of

infrastructure (along 25% or less of the roadways). Eighteen basins, with a total area of 65 acres, contain a medium

amount of infrastructure (along 25-75% of the roadways). Twenty-nine basins, with a total area of 134 acres,

contain the largest amount of infrastructure (along greater than 75% of the roadways). A summary of the

infrastructure provided by the Town is given in the following table. Private commercial development accounts for

320 acres of basin area and is responsible for its own stormwater management. A majority of these developments

drains to the bay and do not contribute runoff to the Town’s stormwater management system. Lee County right-of-

way within the Town totals 57 acres, solely Estero Boulevard right-of-way, and the total basin area that contributes

to this area comprises 236 acres.
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Figure A. Fort Myers Beach Stormwater Improvement Projects.

Summary of Existing Town Infrastructure

Amount of Infrastructure Number

of Basins

Basin Area

in Acres

Percentage of Total

Town Basin Area

No Infrastructure 4 10 2.4%

Along 25% or less of roadway 59 200 48.9%

Along 25% to 75% of roadway 18 65 15.9%

Along 75% or more of roadway 29 134 32.8%

Total 110 409 100%
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The existing stormwater management system is in need of improvements over the next five years to meet the

Town’s level of service (LOS) goals and reduce nuisance flooding throughout the Town’s public rights-of-way. In

2013, CDM Smith completed a stormwater master plan for the Town and suggested recommendations for

improvements using three areas as a representative sample of the Town’s system: 1) School Street to Lovers Lane,

2) Donora Boulevard to Hibiscus Drive, and 3) Lazy Way to Aberdeen Avenue. These areas were found to be

deficient in providing adequate stormwater management. Based on anecdotal evidence gathered by Town staff,

these deficiencies have been confirmed and many other stormwater issues have been documented. The Basin

Based Neighborhood (Carolina Avenue to Gulf Beach Road) and Estero Boulevard north of Old San Carlos

Boulevard have been identified as having stormwater issues and have undergone drainage improvements.

The tidal behavior of the surrounding water bodies encompassing the Town also affects the performance of the

Town’s stormwater management system. This generates a potential to create nuisance flooding due to unrestricted

surcharging of the system. Provisions have been included in this plan to mitigate stormwater system issues caused

by tidal influences.

To provide the most economical solutions to the deficiencies identified, alternatives were evaluated that would help

reduce the cost of project. Although the stormwater issues being experienced within the Town are primarily caused

by a lack of conveyance infrastructure within the system, the Town desires to provide water quality treatment as a

part of its overall plan. Therefore, the alternatives explored in this plan have, as one of its main objectives, a means

of treating the quality of the stormwater prior to discharge into the bay. In addition to improvement alternatives, a

“no action” alternative was developed to determine the baseline costs of operating and maintaining the existing

system.

The first of the improvement alternatives explored consists of the installation of nutrient separating baffle boxes, or

sediment boxes. These units are installed immediately upstream of basin outfalls with the purpose of collecting

sediment, suspended solids, floating debris, and other pollutants prior to discharging to open water. Basins

exceeding three (3) acres in runoff area are proposed for installation of these devices.

The second alternative proposed in this plan involves the installation of exfiltration chambers within the Town right-

of-way to impound stormwater runoff, provide water quality treatment, and reduce the peak flows into the receiving

water body. In order to minimize the cost associated with this system, only areas with available right-of-way but

limited green space, as well as larger basins with peak flows above 13 cubic feet per second (cfs), were selected

as suitable for exfiltration chambers.

To evaluate the most cost effective alternative, a net present value life cycle analysis was performed. A life cycle

of 50 years was assumed based on industry standards. This analysis accounted for initial capital improvement

costs, annual maintenance costs, and recurring capital costs in the case of the exfiltration trenches whose typical

lifespan is 15 to 20 years.

The no action alternative would include the performance of regular maintenance on the existing system as well as

the removal and replacement of failing infrastructure that is beyond its useful life. Existing stormwater management

infrastructure within the planning area serves drainage basins totaling approximately 399 acres. Existing

infrastructure is shown in Figure 5 through Figure 9. Careful planning to establish a rotating operation and

maintenance (O&M) and removal and replacement (R&R) programs can avoid this process from becoming reactive

and performed in short notice at a premium cost. In addition to the costs detailed in this plan, if the no action option

is chosen, the County may elect to solicit funds from the Town to cover costs associated with collection and

conveyance of stormwater runoff from the Town’s jurisdiction.

Based on the life cycle analysis, the cost differential between the two alternatives is negligible. Therefore, the

sediment basin alternative was chosen due to its lack of recurring capital costs that would require additional

construction, roadway closures, and pavement replacement. However, each street will be evaluated at the time of

design and the most appropriate method of improvement will be made on a street-by-street basis.
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Summary of Cost for Proposed Alternatives

Alternative Net Present Value

No Action $5,200,000

Sediment Boxes $34,200,000

Exfiltration Chambers $34,000,000

The design phase of the North Estero Phase II Water Main and Stormwater Improvements project is underway.

This project has been separated into two (2) sub-phases to facilitate an accelerated construction schedule. Phase

IIA of North Estero Phase II is currently in design. Phase IIA includes Carlos Circle, Matanzas Court, Lagoon Street,

Primo Drive. Permitting is underway and final design is scheduled to be completed by August 2016. The Town

has on-going contractor services that will perform the construction. This project is scheduled to be completed by

August 2017. Phase IIB of North Estero Phase II is included in the planning level design included in this plan.

Phase IIB includes Crescent Street, First Street, Second Street, Third Street, Fourth Street, Fifth Street, Harbor

Court, Bonita Street, Palermo Circle, and Santos Road. Upon completion of the Phase IIA design, the design of

Phase IIB will commence. This project is scheduled to be completed FY 2018.

Additional funding is required to construct the North Estero Phase IIA project currently under design. The current

Engineer’s Estimate of Probable Cost approximates the cost of the stormwater portion of this project at $2,266,000.

North Estero Phase IIB is included in the planning area of this facilities plan, and the infrastructure cost is

$2,600,000.

The Mid-Island Neighborhood Improvements project will be completed in multiple phases. Preliminary work will be

completed in conjunction with drainage improvements performed by Lee County on Estero Boulevard. The

remaining areas will be constructed in three separate phases. Mid-Island Neighborhoods Phase 1 will include the

portion of the Town from School Street to St. Peters Drive. This will include improvements within all public right-of-

way on the bay side and beach side of Estero Boulevard. Construction on this phase is scheduled to be completed

FY 2019/2020 and the infrastructure cost is $6,600,000. Mid-Island Neighborhoods Phase 2 includes Bay Mar

Drive to Lazy Way. This portion is scheduled to be completed FY 2020/2021 and the infrastructure cost is

$7,900,000. Mid-Island Neighborhoods Phase 3 will consist of Sterling Avenue to Lenell Road. This is scheduled

to be completed FY 2021/2022 and the infrastructure cost is $7,400,000.

The South Island Neighborhood Stormwater Improvements includes the Laguna Shores development and Estrellita

Road neighborhood. This is the final stormwater retrofit project included in the facilities planning area and is

scheduled to be completed FY 2022, and the infrastructure cost is $3,400,000.

The intended improvements will be within existing developed residential and commercial areas. The Town is nearly

completely built-out and there are no anticipated impacts to the flora and fauna, threatened and endangered

species, or wetlands and surface waters. The planning area is not projected to increase due to population growth,

and no service area increases are anticipated. The proposed improvements are intended to benefit the residents

by increasing the stormwater management facilities’ capacity and conveyance capabilities to reduce nuisance

flooding that adversely affects the public’s health, safety, and welfare.

Financial Feasibility

This information can be found in Appendix C.
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Addendum: 

 

Per Town of Fort Myers Beach Resolution 16-24 “Adopting the Town of Fort Myers Beach Stormwater Facilities 
Plan”, Tetra Tech has been requested to include further clarification regarding the proposed improvements within 
the plan and their impact on Private Developments.    This plan discusses the current stormwater infrastructure, 
maintenance responsibilities, and drainage characteristics within the entire Town limits.  Bay Beach Lane/EBIA has 
been identified as “Private”, meaning the basin is wholly encompassed within a private development and stormwater 
runoff is managed by a private entity, and not the Town of Fort Myers Beach.  No proposed stormwater 
improvements are proposed as a part of this Facilities Plan, and no assumption of maintenance responsibility or 
ownership of existing infrastructure has been proposed for this development. 

 

Dated August 24, 2016

 v July 2016 
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ACRONYMS/ABBREVIATIONS

Acronyms/Abbreviations Definition

BMP Best Management Practice

EPA Environmental Protection Agency

cfs Cubic feet per second

LF Linear Feet

LOS Level of Service

O&M Operation and Maintenance

MS4 Municipal Separate Storm Sewer Systems

NPDES National Pollutant Discharge Elimination System

TMDL Total Maximum Daily Load

TSS Total Suspended Solids
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1.0 INTRODUCTION

The Town of Fort Myers Beach (Town) is located along the west coast of Lee County, approximately 13 miles south

of the City of Fort Myers along the Gulf of Mexico. The Town was incorporated in 1995, following a referendum

supported by the citizens of Estero Island for incorporation. Long before incorporation, Estero Island was inhabited

by Calusa Indians (dating back to over 2,000 years ago). The Island was used as a fishing village by Cuban

fishermen and later developed as an American settlement in part as a result of the Homestead Act of 1862. Since

incorporation, the Town has developed into an island community consisting of full- and part-time residents and is

recognized as a popular tourist destination.

The Town provides a comprehensive range of municipal services including general government, public safety,

community development, public works, planning, utilities, and parks and recreation.

1.1 SCOPE OF STUDY

Tetra Tech has been tasked by the Town to develop a facilities plan for projected stormwater improvements. This

plan is intended to aid the Town in securing necessary funding for the implementation of the plan as well as identify

existing deficiencies and propose improvements within the system.

The Town has begun a retrofit program to improve existing infrastructure within certain portions of the island.

Namely, the North Estero Stormwater Improvements Project and Water Main Replacement and Drainage

Improvements for the Basin Based Neighborhood Phases 1A and 1B have been constructed. Plans for these

projects are located in Attachment 1. The North Estero Phase II project is currently under design. This project

encompasses residential and commercial neighborhoods at the north end of the Town from Carlos Circle to Palermo

Circle. The North Estero Phase II project has been divided into two sub-phases, IIA and IIB, to accommodate an

accelerated design and construction schedule. Phase IIA comprises Carlos Circle, Matanzas Court, Lagoon Street,

and Primo Drive. Phase IIB comprises Crescent Street, First Street, Second Street, Third Street, Fourth Street,

Fifth Street, Harbor Court, Bonita Street, Palermo Circle, and Santos Road. The current design plans for North

Estero Phase IIA, completed by Tetra Tech, are included in Appendix A. Figure 1 shows the planning area covered

herein, the limits of the recently completed areas, and areas currently under design.

The scope of the facilities plan is described below:

1. Inventory of existing stormwater facilities, service area characteristics, and environmental conditions.

2. Establish design needs for the planning period.

3. Identify and evaluate stormwater system alternatives.

4. Recommend the most cost-effective, environmentally sound facilities to meet the planning needs.

5. Describe, in detail, the recommended facilities and their cost.

6. Present a schedule of implementation of the recommended facilities.

7. Identify any adverse environmental impacts and propose mitigating measures.

8. Outline the financial feasibility of the facilities plan.
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1.1.1 Assumptions

This facilities plan is based on a preliminary analytical model developed using existing data provided by Lee County

and the Town. The stormwater master plan, dated September 2010 and updated May 2013, developed for the

Town addressed various storm events and volumes. It identified the highest level of service (LOS) storm event for

the type of road within this project as a 10-year, 72-hour storm event with a total rainfall of 9.5 inches and allowable

flooding of less than 9-inches. Therefore, a 10-year storm event peak intensity of 6.5 inches per hour for this event

was used for evaluation in the facilities plan. This type of evaluation only considers conveyance needs due to peak

flows and does not account for volumetric storage. Using this information, the following assumptions were made in

evaluating the existing watersheds, system infrastructure, system deficiencies, and proposed recommendations.

• Basin Flows calculated using Rational Equation:

o Q = cia, where

 Q = peak runoff flow

 c = runoff coefficient

 i = intensity of rainfall

 a = basin area

o A uniform time of concentration of 15 minutes was assumed for all areas.

o A uniform runoff coefficient of 0.55 was assumed for all areas based on a typical developed site.

o A uniform rainfall intensity of 6.5 inches per hour was assumed for all areas based on FDOT rainfall

intensity-duration-frequency data.

• No retention volume assumed

• Basin delineation based on available GIS infrastructure data provided by the Town and Florida Department

of Emergency Management LiDAR contours

• Minimum pipe flushing velocity of 2.5 fps and maximum scour velocity of 7.5 fps assumed

• A maximum pipe slope of 0.2% assumed

• Minimum pipe size of 15-inches assumed

• Manning’s n value of 0.01 assumed (smooth wall PVC pipe)

• Flows from County improvements on Estero Boulevard provided by TY Lin Engineering

The effort performed has been preliminary in nature and has not included a specific street-by-street detailed analysis

for final sizing of stormwater management infrastructure. Detailed modeling and design efforts will be performed

as part of a future design.

1.2 EXISTING CONDITIONS

The planning and service area, or project area, is located within Fort Myers Beach, which is bounded by the extent

of the island in which the Town resides, Estero Island. The surface features include mangrove forests, canals,

sandy beaches broken up by lagoons and tide pools, and developed land along Estero Boulevard that runs through

the central area of the island.

1.2.1 Climate

Due to its proximity to the Gulf Coast, the area is humid with warm temperatures most of the year. According to the

Soil Survey of the area provided by the USDA Soil Conservation Service, the average temperature in winter is

approximately 65ºF with an average summer temperature of 81° F. During brief periods extending from the month

of June through the month of August, daytime temperatures often exceed 90° F. Winters are generally short and

mild although rare cold spells can drop temperatures to as low as 26° F.

The average annual rainfall is approximately 54 inches. Rainfall is commonly high from June through September.

Rainfalls of more than eight inches may occur during hurricane events.
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1.2.2 Topography and Drainage

The planning area is characterized by flat terrain and bordered by water on all sides. The average elevations in the

service area range from 0 to 5 feet above mean sea level. Soils in the area are classified mostly in the Hydro Soils

Groups C and D. These soils have a slow or very slow infiltration rate when thoroughly wet, or a slow rate of water

transmission. The D soils have the highest runoff potential. Soils have been mapped using the USDA NRCS Soils

Survey for Lee County, FL in Figure 2.

1.2.3 Geology, Soils, and Physiography

The narrow island consists of mostly sandy soils and beaches, which are characteristic of the geologic formation in

the planning area.

1.2.4 Environmentally Sensitive Areas or Features

The following features are found on Estero Island and contribute to the natural and historical environment within the

Town and project area.

1.2.4.1 Wetlands

According to the South Florida Water Management District’s LULC map, the only wetlands that are found throughout
the planning area are mangroves and non-vegetated wetlands. These are shown in Figure 3. These areas will be
unaffected by the stormwater infrastructure.

1.2.4.2 Environmentally Sensitive Lands

According to the USDA Natural Resources Conservation Service, there are no prime or unique farmlands in the

planning area. Areas within the Town limits have been identified as Strategic Habitat Conservations Areas for the

Snowy Plover, Wading Birds, and Black-whiskered Vireo. These areas will not be affected by construction.

1.2.4.3 Plant and Animal Communities (Endangered Species)

The dominant types of natural vegetation are mangrove trees and coconut palms. There are no rare, endangered

or threatened species of vegetation. Raccoons can be found in the planning area and its environs. Amphibian and

reptiles include various species of turtles, lizards, and snakes. A wide variety of water and land birds are present

in the area. There is one (1) bald eagle located on the island, however it lies outside of the planning area and will

be unaffected by the stormwater and water main installation. No rare, endangered, or threatened animal species

would be affected within the project area.

Sea turtle season ranges from May to October on the island. Although sea turtles are not located within the work

zone, construction activities will be near their nesting areas along the beach. Any work to be completed at night will

be required to use light shields to keep light directed away from the beach as well as be under the supervision and

approval of the Town’s biologist. The Contractor will have to go through a sea turtle awareness course from the

Town’s resident biologist prior to commencement of construction activities.

1.2.4.4 Archaeological and Historical Sites

The proposed work will upgrade existing utilities within the existing ROW. Therefore, there will be no disturbance

of untouched archeological or historical sites. According to the Bureau of Archaeological Research, there are 125

historic structures within the limits of the Town of Fort Myers Beach. No new easements have been proposed in

this facilities plan. Any easements identified during the design phase will take into account these structures.
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1.2.5 Flood Plain

Flood hazard zones for the Town are designated on Figure 4. Since the Town is located on a barrier island, the

Town lies completely within a floodplain. This is one of the main contributing factors for the localized flooding. FEMA

provides Flood Insurance Rate Maps (FIRMs) to delineate both the special hazard areas and the insurance risk

premium zones applicable to the community. The maps define the Base Flood Elevations (BFEs) as “the computed

elevation to which floodwater is anticipated to rise during the base flood. The BFE is the regulatory requirement for

the elevation or floodproofing of structures. The relationship between the BFE and a structure's elevation

determines the flood insurance premium.” The Town lies within the VE and AE Zones, which exhibit a one percent

(1%) or greater chance of flooding each year.
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2.0 STORMWATER FACILITIES

Within the limits of the planning area, the town is responsible for maintaining 132 acres of right-of-way. The

combined residential and Town right-of-way runoff area included in this plan is approximately 409 acres. Private

commercial development accounts for 320 acres of basin area and is responsible for its own stormwater

management. A majority of these developments drain to the bay and do not provide flow into the Town’s system.

Lee County right-of-way within the Town totals 57 acres, solely Estero Boulevard right-of-way, and the total basin

area that collects within this area comprises 236 acres. This is summarized in Table 2-1 below.

Table 2-1. Basins Area in Acres by Land Use and Maintaining Entity

Land Use Town of Fort

Myers Beach

Lee County

Right-of-way 132 57

Outside of Right-of-way 277 179

Total 409 236

2.1 EXISTING SYSTEM

The Town’s primary means of stormwater management includes utilization of roadside swales that collect runoff

and convey it to outfalls. Where green space is limited within the right-of-way, inlets are employed to collect runoff,

conveying it through culverts. Within the planning area, 81 basins have been identified as having piped outfalls.

These outfalls range from 4-inches to 30-inches for a single pipe outfall. Figure 5 through Figure 9 show the basin

delineations of the Town within the planning area.

Lee County is in the planning stages for improvements to Estero Boulevard across its entire length (less portions

previously improved) and currently is in the design phase for the initial project area, which will extend from Lovers

Lane on the east to Crescent Street on the west, a distance of approximately 5,600 linear feet (1.1 miles). The Town

is working in conjunction with the County to coordinate stormwater management. The County has identified at least

20 locations along Estero Boulevard for discharge into the Town’s stormwater system in which the runoff will be

directed to outfalls into Estero Bay. The County system includes exfiltration and possible storage; however, for the

purpose of this study, no retention or infiltration is assumed.

Table 2-1 provides a summary of each basin including whether the basin is within the Town’s limits of responsibility

and contains infrastructure (managed), has no infrastructure yet is the responsibility of the Town (not managed), is

part of the Town’s regular maintenance regime (maintained), or part of a private development (private). Also

included is the basin size in acreage and the basin outfall size (in diameter) if piped or description of any non-piped

outfall conditions.

2.2 EXISTING DEFICIENCIES

The existing stormwater management system is in need of improvements over the next five years to meet the

Town’s LOS goals and reduce nuisance flooding throughout the Town’s public rights-of-way. In 2013, CDM Smith

completed a stormwater master plan for the Town and suggested recommendations for improvements using three

areas as a representative sample of the Town’s system. These areas were found to be deficient in providing

adequate stormwater management. Based on anecdotal evidence gathered by Town staff, these deficiencies have
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been confirmed and many other stormwater issues have been documented. Areas within the Town outside of the

scope of this plan have undergone drainage improvements or are currently under design.

2.2.1 Managed Areas

Within the planning area and including the areas currently under design, 409 acres of basin area drain to the Town’s

right-of-way and ultimately to Estero Bay. Some small areas drain through Estero Boulevard, which is maintained

by the County, but this runoff then continues into the Town system via combined outfalls as discussed previously.

There are four basins, with a combined area of 10 acres, which do not contain any stormwater infrastructure. Fifty-

nine basins, with a total area of 200 acres, contain a minimal amount of infrastructure (along 25% or less of the

roadways). Eighteen basins, with a total area of 65 acres, contain a medium amount in infrastructure (along 25-

75% of the roadways). Twenty-nine basins, with a total area of 134 acres, contain the largest amount of

infrastructure (along greater than 75% of the roadways).
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Town of Ft. Myers Beach Stormwater Facilities Plan

16 July 2016

Table 2-2. Basins by Type Including Area and Existing Outfall

Phase Basin Type Area (ac) Existing Outfall

Mid-Island Phase I 1A Managed 3 18”

1B Managed 5 12”

1C Managed 3 2 @ 16”

1D Maintained 3 Drains to Wetland

1E Maintained 8 24”

1F Maintained 8 12”

1G Maintained 4 18”

1H Managed 4 12”

1I Managed 12 15”

1J Managed 7 16”

1K Maintained 4 18”

1L Managed 4 15”

1M Managed 7 16”

1N Maintained 2 15”

1O Maintained 7 Swale to Bay

1P Managed 2 15”

1Q Maintained 6 15”

1R Private 4 Private

1S Private 7 Private

1T Not Managed 2 Landlocked

1U Managed 2 Landlocked

Mid-Island Phase II 2A Managed 6 15”

2B Managed 4 18”

2C Managed 11 12”x18” Elliptical Pipe

2C-2 New 5 None

2D Managed 5 2 @ 10”,1 @ 12”x18” Elliptical

2E Maintained 6 Coconut Drive swales

2F Managed 3 15”

2G Managed 3 12”

2H Private 14 Private

2I Managed 4 24”

2J Managed 5 20”

2K Managed 2 18”

2L Managed 1 15”



Town of Ft. Myers Beach Stormwater Facilities Plan

17 July 2016

Table 2-2 (Cont’d.). Basins by Type Including Area and Existing Outfall

Phase Basin Type Area (ac) Existing Outfall

2N Managed 1 10”

2O Managed 5 15”

2P Managed 3 12”

2Q Managed 3 18”

2R Managed 6 16”

2S Not Managed 2 Overland flow

2T Maintained 2 18”

2U Managed 12 18”

2V Managed 2 18”

2W Maintained 1 6”

2X Maintained 2 18”

2Y Maintained 9 18”

2Z Managed 0 Drains to Estero Blvd

2AA Managed 1 12”

2AB Managed 5 20”

2AC Managed 0 Drains to Estero Blvd

Mid-Island Phase III 3A Managed 2 15”

3B Managed 2 15”

3C Maintained 2 15”

3D Maintained 11 12”

3E Maintained 4 Drains to Private (3I)

3F Maintained 12 Dundee Road swales

3G Maintained 1 15”

3H Maintained 1 15”

3I Private 20 Private

3J Managed 1 15”

3K Managed 2 12”x18” Elliptical

3L Managed 3 12”

3M Maintained 3 18”

3N Managed 2 15”

3O Maintained 5 16”

3P Managed 3 16”

3Q Managed 1 16”

3R Managed 3 6”



Town of Ft. Myers Beach Stormwater Facilities Plan

18 July 2016

Table 2-2 (Cont’d.). Basins by Type Including Area and Existing Outfall

Phase Basin Type Area (ac) Existing Outfall

3S Managed 1 24”

3T Managed 3 14”

3V Maintained 3 16”

3W Managed 3 17”

3X Managed 4 16”

3Y Maintained 2 15”

3Z Managed 1 12”x18” Elliptical

3AA Managed 1 12”

3AB Managed 1 15”

3AC Managed 3 18”

3AD Private 3 Private

3AE Maintained 2 16”

3AF Managed 1 24”

3AG Managed 0 15”

3AH Managed 3 12”x18” Elliptical

3AI Managed 2 16”

3AJ Managed 2 16”

3AK Private 6 Private

3AL Private 3 Private

3AM Managed 13 15”

3AN Private 3 Private

3AP Managed 0 Drains to Estero

3AR Managed 2 15”

3AS Managed 5 Drains to Private (3I)

3AT Private 4 Private

3AU Managed 7 Landlocked

3AV Private 127 Private

South End
Neighborhoods

SA Managed 8 15”

SB Managed 14 24”

SC Managed 9 15”

SD Managed 2 15”

SE Managed 4 6”

SF Managed 4 4”



Town of Ft. Myers Beach Stormwater Facilities Plan

19 July 2016

Table 2-2 (Cont’d.). Basins by Type Including Area and Existing Outfall

Phase Basin Type Area (ac) Existing Outfall

North Estero
Phase IIB
(Times Square)

TA Managed 12 18”

TB Managed 9 15”

TC Private 2 Private

TD Managed 1 18”

TE Managed 0 24”

TF Not Managed 3 Landlocked

Note: Bolded outfall sizes are inferred based on upstream pipe size.



Town of Ft. Myers Beach Stormwater Facilities Plan

20 July 2016

2.2.2 Maintained Areas

Of the 73,000 linear feet of right-of-way within the project area, approximately 19,000 linear feet of the roadways

have been identified by the Town as part of the regular maintenance regime. Figure 10 shows the locations of the

16 roads that are designated as maintained within the project area basins.

2.2.3 Problem Areas

A number of problem areas were identified within the Town following a high rain event on January 15, 2016, with

2.59 inches of rainfall within 24 hours. Below are photos of sample accounts of flooding on Curlew Street, Sterling

Avenue/Lazy Way, and Sterling Avenue/Seminole Way. Areas of nuisance flooding are listed below:

Problem Areas:

• Lauder Street & Dundee Road

• Lauder Street & Lanark Avenue

• Indian Bayou Drive

• Shell Mound Boulevard

• Jefferson Street

• Bahia Via

• Donora Boulevard

• Dakota Avenue

• Sterling Avenue/Lazy Way

• Eucalyptus Court

• Sterling & Seminole Way

• Driftwood Lane

• Bay Road

• Bayland Road

• Madison Court

• Curlew Street

• Egret Street

• Ibis Street

• Gulf Island Drive

• Connecticut Street

• Bay Mar Drive

• Andre Mar Drive

• Lennell Road

• Flamingo Street

• Lagoon Road & Buccaneer Drive

• Old San Carlos Boulevard

• Crescent Street & 3rd Street

Sterling & Seminole Way

Curlew Street

Sterling Avenue/Lazy Way
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Town of Ft. Myers Beach Stormwater Facilities Plan

22 July 2016

2.2.4 Outfalls

Basin flow calculations were performed based on the Rational Equation expressed in Section 1.1.1. Then,

assuming a maximum slope of 0.2%, each diameter of pipe ranging from 15-inches to 48-inches was evaluated

using Manning’s equation, which determines flow based on pipe slope and material roughness, to determine a

maximum full flow amount. A maximum diameter outfall was assigned for each of the outfalls for conservative

design purposes. In addition to maximum pipe sizing, a minimum flow capacity for each size pipe was determined

to evaluate if the existing outfall meets the peak flow identified for the basin. A minimum outfall size of 15-inches

should be considered for public stormwater discharge to minimize restrictive conditions due to debris and sediment.

From these assumptions, it was determined that 15 outfalls were adequately sized in the planning area, meaning

the existing outfall size was greater than or equal to the determined maximum outfall size, and 66 outfalls should

be increased in size. There are five basins, with a total area of 24 acres, where an outfall structure is not present.

One basin area is proposed to be separated into two basins, with the existing outfall servicing one part of the basin,

and a proposed outfall servicing the remaining area. A majority of the outfalls are located either directly on Estero

Bay or on the finger canals that connect to Estero Bay. A sample outfall in the project area is shown below.

Donora Boulevard Cul-de-sac Outfall
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3.0 SYSTEM-WIDE IMPROVEMENTS

A detailed description of stormwater infrastructure improvements recommended system-wide is contained in the

following section. Each component of the system is described, including the justification for its inclusion in the

proposed improvements. Figure 11 through Figure 15 show the proposed improvements included in this plan by

phase.

3.1 OPEN SYSTEM

Many basins within the project area are relatively small and produce peak stormwater flows manageable by a

maximum pipe size of 24-inches. In many areas, the Town owns right-of-way that has space available for an open

drainage system. This system includes open swales, or roadside grass-lined ditches, for conveyance of stormwater,

as well as treatment, to the basin outfall. Depending on driveway grades and available depth of cover, driveways

may be culverted or inverted for cross flow.

The selected alternative includes 37,120 LF of open drainage that will drain to an outfall of 24-inches or smaller.

3.2 CLOSED SYSTEM

Multiple criteria were applied to basins to determine the need for a closed drainage system. This system is

subsurface with flow entering through grated or curb inlets. Since the neighborhood roads within the Town are

primarily without curb and gutter, grated inlets were assumed to be the only means of stormwater collection. Closed

drainage systems typically involve a single trunk line that runs down one side of the road with cross drains spaced

in a manner to collect the opposite side’s flow and direct it to the trunk line.

Areas with limited right-of-way or those collecting off-site flows from the County’s Estero Boulevard system were

assumed to require a completely closed system. This type of system will account for 13,090 LF of the proposed

improvements.

3.3 MIXED CONVEYANCE

Multiple areas were deemed to require a mixture of both open and closed systems. These areas have available

right-of-way for an open system; however, as the required flow capacity increases in the system, an open

conveyance system becomes unfeasible. Where appropriate, inlets deemed will collect the open system flow and

convey it to the outfall via a subsurface, closed system.

It is estimated that the mixed systems will comprise 63,727 LF of open drainage and 16,157 LF of closed drainage.

3.4 MAINTENANCE AREAS

Within the system, multiple areas were found to have adequate flow capacity at the outfall. Meaning, the calculated

maximum diameter outfall for the basin is equal to or less than the existing outfall. In these areas, it is assumed

that the conveyance system is also adequately sized for the design storm event. In these cases, it is proposed that

the Town perform maintenance on these areas to ensure the existing system is operating at ideal conditions.

Maintenance would include desilting swales and inlets, lining any cracked pipe, and rehabbing any damaged

outfalls.

Existing right-of-way totaling 5,390 LF has been identified for this type of work.
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3.5 OUTFALLS

Outfalls are a key component to the proposed system. It is proposed that each outfall will undergo construction to

ensure proper function of the system and adequate evacuation of stormwater. The following improvements are

proposed for the outfalls.

3.5.1 New Outfalls

Certain basins have been identified as having no existing piped outfall. These locations are proposed to include a

new piped outfall. New seawalls will be installed to provide a stable shoreline and support for an outfall penetration.

This seawall will be constructed to tie into existing seawall in the vicinity to provide consistent storm surge resiliency.

For the selected alternative, 6 basins have been identified for installation of a new piped outfall.

3.5.2 Up-sized Outfall

As mentioned in Section 2.2.4, many outfalls have been identified as functionally deficient. It is proposed that these

outfalls be replaced with a new outfall with a larger diameter to meet the peak flow requirement of the design storm.

Construction of a larger outfall will require removal of a section of existing seawall and installation of new seawall

that has been fabricated with a larger penetration. The existing pipe will be excavated and removed. The new

outfall pipe will be installed through the new seawall and grouted in place for a watertight seal around the exterior

of the pipe.

It is proposed that 66 outfalls be retrofit with a larger size pipe as part of the sediment basin alternative. The

exfiltration alternative has less outfalls, 54, that require upsizing due to an assumption that including exfiltration will

reduce the necessary pipe outfall diameter by one pipe size (6-inches) as a result of impoundment and reduction

of peak flow rates.

3.5.2.1 NPDES/TMDL

Currently, there are no Total Maximum Daily Load (TMDL) pollutants set for the Town’s receiving water bodies

(Estero Bay and Gulf of Mexico). However, waterways that flow into these water bodies are listed as impaired.

Therefore, it is likely that Estero Bay will be listed as impaired in the future and additional discharge requirements

will have to be met by the Town.

The Town and Lee County currently act as co-permittees for a Phase I NPDES Municipal Separate Storm Sewer

System (MS4) permit. At this time, there are no outfalls designated as major outfalls within the Town’s system. A

major outfall is defined as a single piped outfall with an inside diameter of 36-inches or greater or drainage area of

more than 50 acres. The current permit is in its final year and the Town will be obtaining a new permit in the near

future. A condition for the new permit is anticipated to require additional monitoring and sampling for specified

pollutants.

The results of the analysis performed in this plan have designated twenty-five (25) outfalls to be sized 36-inches

and larger to provide adequate flow capacity for the largest of basins. This would require the Town to provide

additional monitoring and testing to meet the requirements of the Town’s NPDES permit. The majority of the outfalls

have homogeneous runoff contribution characteristics. It is assumed the NPDES program managers will allow for

a representative sample of outfalls to be monitored for the entire system. This monitoring effort is anticipated to

require 5 man-hour per qualifying rain event with sampling performed on a quarterly basis. Additionally, the Town

will need to contract laboratory services to perform sample testing. These services are anticipated to cost $5,000

annually.

The current estimates show that all the outfalls that convey County runoff would require a pipe 36-inches or larger

to meet the hydraulic constraints of the Estero Boulevard system.
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As an alternative, these larger basins could be subdivided into smaller basins that would require smaller outfall

sizes. Additional locations for outfalls would be considered during the engineering design phase with input from the

Town regarding preferred easement locations.

3.5.3 Rehabilitated Outfalls

Outfalls that are determined as adequate for flow capacity are recommended for rehab based on existing conditions

that have been observed within the Town. Due to age and environmental conditions, outfall piping may be inundated

with barnacles, cracked, misaligned, separated at the joints, or deteriorating. Conservatively, all adequately sized

outfalls should be replaced in-kind or lined to improve the functionality of the system. It is proposed that 15 outfalls

be rehabbed.

3.5.4 Tidal Backflow Prevention Device

The Town currently has no backflow prevention measures within the existing stormwater system. To provide

additional protection from storm surge on the island, backflow prevention devices are proposed for every outfall

within the Town’s system. Within the project area, 87 backflow prevention devices are proposed for installation.

Backflow prevention will reduce the impacts of regular high tide conditions and surge events lower than the top of

the existing seawall. It also allows for maximum storage capacity of the system and reduces the amount of brackish

water intrusion in the system. This will not protect the Town from storm surge conditions above the existing seawall

elevation, but it will decrease the recovery time after a significant surge event. The backflow preventer will allow

for evacuation of the system after the storm has receded below the seawall and fluctuates back to normal conditions.

3.6 ROADWAY DRAINAGE

To reduce on street ponding of surface water runoff, it is proposed that roadways within basins that include proposed

capital improvements be milled and resurfaced to provide a normal roadway crown. This crowning of the road will

direct runoff away from the center of the road to the roadside stormwater management system. A raised roadway

center will also provide increased service during high storm events in providing a few inches of higher ground in

elevation.

3.7 BEACH SIDE RIGHT-OF-WAY

Although, the majority of property on the beach side of Estero Boulevard is privately owned and maintained, the

Town does own some of the right-of-way. The County is accounting for flows within these areas as a part of the

Estero Boulevard improvement plan. However, the Town should consider improvements within the right-of-way by

directly connecting these areas to the County’s system. This would be the most cost-effective solution for achieving

the desired LOS and reducing nuisance flooding. However, alternative solutions may also be explored and include

pervious pavement and/or exfiltration absorption beds with a connection to the County’s system as an overflow

measure.
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4.0 ALTERNATIVE ANALYSIS

To provide the most economical solutions to the deficiencies identified above, alternatives were evaluated that

would have a lower overall opinion of probable construction cost. Although the stormwater issues being

experienced within the Town are primarily caused by a lack of stormwater conveyance infrastructure within the

system, the Town also desires to provide water quality treatment of stormwater runoff prior to the discharge into the

canals and bay. Therefore, the alternatives explored in this plan have water quality treatment as a high priority prior

to discharge into the bay.

Although data related to flood damages were not available for analysis as a part of this study, our preliminary

estimates of the costs of not providing the recommended improvements is provided hereafter to establish a

benchmark of the potential effects related to the ongoing operation and maintenance (O&M) of this deteriorating

system.

4.1 NO ACTION

Existing stormwater management infrastructure within the planning area serves drainage basins totaling

approximately 184 acres. A no action alternative would include the performance of regular maintenance on the

existing system as well as the removal and replacement of failing infrastructure that is beyond its useful life. Careful

planning to establish a rotating O&M and removal and replacement programs can avoid this process from becoming

reactive and performed in short notice at a premium cost.

Table 4-1 provides a summary of the existing infrastructure inventory within the Town’s areas of responsibility as

well as projected annual maintenance costs by facility type.

Table 4-1. Existing Town Stormwater Infrastructure

Facility Type Unit Quantity
Maintenance Costs per Unit and

Frequency

Total Annual

Maintenance

Cost

Swale LF 29800 $0.50 Annually $ 14,900

Storm Pipe LF 33100 $6.00 Every 4 years $ 49,650

Inlet EA 396 $100 every 4 years $ 9,900

Outfall EA 100 $1,000 every 10 years $ 10,000

Typical lifespans for stormwater management facilities range from 20 years to 50 years depending on a number of

factors. These include the type of material; amount of salt in the air and water; and an effective operation and

maintenance program. Upon failure due to deterioration, collapse, or blockage due to sedimentation, stormwater

facilities may cause upstream issues that could lead to a reduction in the LOS. This includes flooding in the roadway

at a minimum, and habitable structure flooding in the worst case. Based on estimates, assumptions, and visual

inspection, the entire system could require complete replacement within 20 years. The total cost of replacement in

complete replacement today would be approximately $7,500,000. Spread over the next 50 years, this equates to

$179,076 annually in today’s dollars, but prices would increase with inflation. The net present value of the

replacement and O&M is $5,200,000 in today’s dollars with a 4.625% present value discount factor per FDEP State

Revolving Fund staff. Table 4-2 provides a summary of these replacement costs by facility type.
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Table 4-2. Replacement Cost of Existing Town Stormwater Infrastructure

Facility Type Unit Quantity
Replacement

Cost per Unit
Total Replacement Cost

Swale LF
29800

$1
$ 29,800

Storm Pipe LF 33100 $47 $ 1,555,700

Inlet EA 396 $6000 $ 2,376,000

Outfall EA 100 $35,000 $ 3,500,000

Total $ 7,500,000
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4.2 SEDIMENT BOXES

This alternative focuses the pollutant removal at the

discharge point of the stormwater. At the end of the

collection system a sediment box is inserted which

includes multiple baffled chambers (with options for

trash removal) that act to intercept sediment and

other pollutant loads. A typical sediment baffle box

is designed to remove sediment from the entire

stormwater flow. The US Environmental Protection

Agency (EPA) states that the total removal of a

standard box will provide an average of 70.6% Total

Suspended Solids (TSS) removal, and even higher

for coarse sediment that this project would mostly

encounter. Head loss is minimal and comparable to

a large square catch basin because water flow is not

directed off line for treatment.

For example, with the nutrient removal system, the

Nutrient Separating Baffle Box® by SunTree

Technologies, Inc., the system meets or exceeds

National Pollutant Discharge Elimination System

(NPDES) requirements for capturing a wide variety

of pollutants including TSS, sediment, debris,

organic material, hydrocarbons, and trash.

The baffle boxes will be precast concrete structure

(or fiberglass), sized according to the storm pipe,

and placed as close to the outfall as practical. Due

to the proximity of the box to seawater, a higher

grade of concrete should be used to withstand the

aggressive environment. Sediment boxes are

considerably smaller than exfiltration chambers but

require space within the alignment of the pipe

system near the outfall and are best suited outside

of the roadway.

An illustration and image of a partially constructed

sediment basin are shown on the right.

Sediment boxes are sized according to stormwater pipe sizes. The effective flows for removal of pollutants can

be found in literature provided by the manufacturer.

4.3 EXFILTRATION CHAMBERS

There are numerous forms of exfiltration devices, which disposes stormwater directly into the ground by placing

hydraulic head pressure on a permeable distribution facility, thus forcing the stormwater into the void spaces in the

surrounding soil. These systems are highly efficient in treating water quality since they do not allow discharges to

downstream water bodies, if they are designed correctly. They typically consist of slotted culverts, perforated pipes,

gravel trenches, and specialized corrugated plastic distribution galleries that are wrapped with special filter fabrics

to prevent the fine soil materials from entering into the distribution system and clogging the perforations.

Images: Suntree, Technologies, Inc.



Town of Ft. Myers Beach Stormwater Facilities Plan

34 July 2016

The ability of these systems to operate is dependent upon their use in soils where the groundwater table remains

below the exfiltration system allowing the hydraulic pressure to force collected water through the native soils. The

amount of void space in the surrounding soils controls how much stormwater can be stored in the system at a given

time. Then, percolation rates associated with those soils will determine how fast the stormwater will infiltrate into

the groundwater table, leaving the system available for mores stormwater volume. Silty soils, organic soils and

clayey soils do not lend themselves to the proper operation of these systems. Often exfiltration pipes and galleries

work very well in coastal communities when placed in relic dune systems where the water table is low and the sands

have high percolation rates.

A typical exfiltration system’s removal efficiency for total nitrogen (TN) and total phosphorus (TP) is dependent on

the treatment volume of the system. For this plan, the removal efficiencies for a system serving a smaller basin

area are approximately 74% for TN and 74% for TP. For a system serving a larger basin area, the removal

efficiencies are approximately 84% for TN and 84 % for TP.

To achieve water quality treatment in basins not suited for exfiltration, due to limited space or high groundwater

conditions, but larger than 3 acres, it is recommended that sediment basins be utilized as the option.

Typical Exfiltration Chamber Cross Section

Underdrains are typical of this type of stormwater best management practice (BMP). Underdrains are used

extensively in communities that have high water tables and where exfiltration practices are not feasible.

Underdrains allow the vertical recovery of stormwater management areas where the native soils do not provide

sufficient time to evacuate the design treatment volume to allow the pond to be available for the next storm event.

4.4 COST COMPARISON

Within this plan, it has been assumed that each outfall within a basin larger than 3 acres will be retrofitted with a

sediment box as a best management practice. These boxes vary in price based on size and range from $120,000

to $140,000, installed. The total number of sediment boxes proposed for this project area is 47. The estimated

opinion of probable construction cost, including sediment boxes, is approximately $30,200,000. In this alternative,

the sediment boxes account for $5,800,000 of construction costs.

Exfiltration systems cost approximately $150 per linear foot on average. The minimum roadway elevation assumed

for effective installation of exfiltration chambers is elevation 4.0. This will provide a maximum chamber size of 36-

inches using a bottom-less arch system as shown above. Based on required flows for each basin, a total linear
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footage of exfiltration chamber within the project area is approximately 27,000 feet. This equates to a total project

cost of $27,100,000 with $4,075,050 estimated for construction of exfiltration systems within the project.

In addition to the initial capital improvement costs required to construct the project, life cycle and maintenance costs

should also be considered. For the purposes of consistency in comparing the projects, a life cycle analysis was

performed using a 50-year maximum lifespan for the systems. All improvements within the sediment chamber

alternative have been assumed to have a lifespan of 50 years and maintenance costs of approximately $287,997

annually. The exfiltration chambers have been assumed to require replacement twice within the 50-year life cycle.

This alternative has annual maintenance costs of approximately $244,847 annually. The detailed project cost

summary and results of the net present value analysis are contained in Appendix B. A summary of the results of

the analysis are contained in Table 4-3.

Table 4-3. Net Present Value Analysis

Alternative Net Present Value

No Action $5,200,000

Sediment Boxes $34,200,000

Exfiltration Chambers $34,000,000

4.5 ALTERNATIVE SELECTION

Based on these costs, the projected difference between the two improvement alternatives is not significant. Based

on the need for complete replacement of the exfiltration chambers during the life cycle and reduced water quality

benefits as the effectiveness of each system gradually reduces, the selected alternative for construction is the

sediment box alternative.
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5.0 IMPACTS AND BENEFITS

The following impacts and benefits to the environment and socio-economic life of the Town are included in this

section.

5.1 ENVIRONMENTAL

5.1.1 Flora and Fauna

The intended improvements will be within existing developed residential and commercial areas. Estero Island is

nearly completely built-out and there are no anticipated impacts to flora or fauna in the area.

5.1.2 Threatened and Endangered Species

The intended improvements will be within existing developed residential and commercial areas. There are no

anticipated T&E impacts, other than the temporary concerns for the outfall connections and cofferdams required to

construct the modified seawall segments and outfalls. A “duckbill” type backflow preventer will be attached to outfall

locations to reduce the potential for wildlife to enter the proposed stormwater system. Riprap will be added to reduce

erosion from pipe discharges. There is a known Eagle nest, outside of the improvement area that will not be affected

by the improvements.

As a condition of the contacts to work on this project, the Contactor will be required to educate the construction

crews and sub-contractors of the environmental concerns and steps to avoid impacts to the environment.

5.1.3 Wetlands and Surface Waters

The intended improvements will be within existing developed residential and commercial areas. Estero Island is

nearly completely built-out and there are no anticipated herbaceous wetland impacts. Impacts will be limited to

required temporary impacts to construct the outfall connections along the existing seawall described in 5.1.2 above.

No stormwater improvements are assumed to take place in the identified wetland in section 1.2.4.1.

Currently, Estero Island consistently floods during moderate to heavy rain and during extreme high tide events and

surge conditions. Although this project will not reduce extreme event flooding, it will reduce the impact caused by

moderate rain events in the existing flood-prone areas. Backflow preventers will provide sufficient protection from

high tide conditions that inundate the pipe network during tide fluctuations.

5.1.4 Population

The non-seasonal population in the Town is 6,277. The seasonal peak population is approximately 25,000 people

for a duration of five (5) months from December to April.

Due to Estero Island being completely built-out, the planning area does not expect to see an increase in population.

The facilities to be implemented are to replace the existing infrastructure and will be designed to handle the current

flow conditions as dictated by the model provided by the Town.

5.1.5 Land Use and Development

Estero Island is diverse in its land use, ranging from single-family homes to hi-rise condominiums and beaches to

shopping centers. The Town does not expect any further development. Figure 16 illustrates the varying land uses

throughout the planning area.
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6.0 PROJECT IMPLEMENTATION SCHEDULE

The project will be completed in multiple phases. Preliminary work will be completed in conjunction with drainage

improvements performed by the County on Estero Boulevard. Areas currently under design will also be constructed

in the near future. The remaining areas will be constructed in four separate phases as described in previous

sections. These are the Mid-Island Neighborhoods Phases 1, 2, and 3, and the South Island Neighborhoods.

6.1 NORTH ESTERO PHASE II

The design phase of the North Estero Water Main and Stormwater Improvements project is underway. This project

has been separated into two (2) sub-phases to facilitate an accelerated construction schedule.

Phase IIA

Phase IIA of North Estero Phase II is currently at the 90% design stage. This project includes Carlos Circle,

Matanzas Court, Lagoon Street, Primo Drive, Palermo Circle, and Santos Road. Permitting is underway and final

design will be completed by August 2016. The Town has on-going contractor services that will perform the

construction. This project will be completed by August 2017.

Phase IIB

Phase IIB of North Estero Phase II is included in the planning level design included in this plan. This project phase

includes Crescent Street, First Street, Second Street, Third Street, Fourth Street, Fifth Street, Harbor Court, and

Bonita Street. Upon completion of the Phase IIA design, the design of this phase will commence. This project will

be completed FY 2016/2017.

6.2 ESTERO BOULEVARD OUTFALLS

As the County prepares to complete drainage improvements within the Estero Boulevard right-of-way, the Town will

also perform construction on the installation of the proposed water main as well as future outfalls for Estero

Boulevard runoff. Currently, the County is preparing to construct the portion of Estero Boulevard from Crescent

Street to Sanders Drive (Publix). Based on the best available information provided by Lee County at the finalizing

of this report, flows have been estimated for the outfalls of this portion of Estero Boulevard. Design plans and

calculations include at least eight (8) outfalls to neighborhood streets that will ultimately outfall to Estero Bay. Of

these streets, the following are included in this plan:

• Eucalyptus Court

• Jefferson Street

• Hercules Drive

• Bayview Avenue

Future improvements to Estero Boulevard east of Sanders Drive (Publix) will include additional outfalls to

neighborhood streets. At least twelve (12) locations have been identified by Lee County for this use. Of these, nine

(9) are included in this plan and the remainder will be determined at a later date. These are:

• Madera Road or Glenview Manor Drive

• Dakota Avenue

• Aberdeen Avenue

• Mound Road

• Curlew Street

• Albatross Street

• Lenell Road

• Buccaneer Drive

• Redfish Road
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This work is scheduled to be completed during FY 2016/2017.

6.3 MID-ISLAND NEIGHBORHOODS

All other construction will be completed in three separate phases.

Phase 1

The first portion of neighborhood improvements will include the portion of the Town from School Street to St. Peters

Drive. This will include improvements within all public right-of-way on the bay side and beach side of Estero

Boulevard. Construction on this phase will be completed FY 2017/2018.

Phase 2

The second portion of the neighborhood improvements includes Bay Mar Drive to Lazy Way. This portion will be

completed FY 2018/2019.

Phase 3

The final portion of the project will consist of Sterling Avenue to Lenell Road. This is scheduled to be completed

FY 2019/2020.

6.4 SOUTH ISLAND NEIGHBORHOODS

The South Island Neighborhood Stormwater Improvements includes the Laguna Shores development and Estrellita

Road neighborhood. This is the final stormwater retrofit project included in the facilities planning area and is

scheduled to be completed FY 2020/2021.
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7.0 FINANCIAL FEASIBILITY

This information can be found in Appendix C.
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8.0 RECOMMENDATION

Based on the findings of this study, it is recommended that the Town proceed with the design and construction of

the selected alternative. Through analysis, a comparison of the flow capacity of existing outfalls to peak flows

generated by the contributing outfall has shown deficiencies in a majority of the project area. It is assumed that a

deficiency of flow capacity at the outfall will cause upstream staging of runoff, and in turn, nuisance flooding, at a

minimum.

To achieve the desired LOS flow capacity for the design storm, the recommended alternative proposes to increase

the size of the conveyances within the system as well. Where possible, it is recommended that available right-of-

way be utilized to convey flow via open swales, thus providing a level of water quality treatment prior to discharge.

For basins projected to contribute large flows due to having drainage areas larger than three (3) acres, it is proposed

that the Town install nutrient separating baffle boxes within the stormwater management system immediately

upstream of the outfall to provide for the collection of sediment, suspended solids, and floating debris collected in

the stormwater system.

This overall recommended plan is proposed due to the Town’s susceptibility to consistent flooding and the overall

condition of the existing stormwater system.

It should be noted that the Town is already in the process of securing funding for potable water system

improvements in the same areas covered by this stormwater facilities plan. If these projects are constructed by the

Town as one single project, the costs related to roadway reconstruction could see significant decreases due to

economies of scale. It is recommended that the Town follow this course of action to capitalize on this.
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APPENDIX A NORTH ESTERO PHASE IIA DESIGN PLANS
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GENERAL NOTES:

1. BENCHMARKS FOR CONSTRUCTION HAVE BEEN PROVIDED AND ARE LABELED ON SHEETS THROUGHOUT THE PLAN SET.

2. ALL LABOR, MATERIALS, AND METHODS OF CONSTRUCTION SHALL BE IN STRICT ACCORDANCE WITH THE  MINIMUM ENGINEERING AND

CONSTRUCTION STANDARDS ADOPTED BY THE TOWN OF FORT MYERS BEACH AND LEE COUNTY UTILITIES. WHERE CONFLICTS OR

OMISSIONS EXIST, THE TOWN OF FORT MYERS BEACH AND LEE COUNTY UTILITIES STANDARDS SHALL DICTATE.  SUBSTITUTIONS AND

DEVIATION FROM PLANS AND SPECIFICATIONS SHALL BE PERMITTED ONLY WHEN WRITTEN APPROVAL HAS BEEN ISSUED BY THE

ENGINEER.

3. SHOP DRAWINGS OF ALL MATERIALS BEING USED SHALL BE SUBMITTED TO THE ENGINEER FOR APPROVAL  PRIOR TO INSTALLATION.

4. ALL MATERIALS AND CONSTRUCTION TO BE IN ACCORDANCE WITH THE TOWN OF FORT MYERS BEACH AND LEE COUNTY UTILITIES

CONSTRUCTION SPECIFICATIONS, LATEST EDITION, UNLESS OTHERWISE WAIVED.

5. IT WILL BE THE RESPONSIBILITY OF THE CONTRACTOR TO ENSURE THAT ALL REQUIRED PERMITS ARE OBTAINED AND IN HAND BEFORE

BEGINNING ANY CONSTRUCTION.  NO CONSTRUCTION OR FABRICATION OF ANY ITEM SHALL BEGIN UNTIL THE CONTRACTOR HAS

RECEIVED ALL PLANS AND ANY OTHER DOCUMENTATION FROM ALL OF THE PERMITTING AND ANY OTHER REGULATORY AUTHORITIES.

ANY PENALTIES, STOP WORK ORDERS OR ADDITIONAL WORK RESULTING FROM THE CONTRACTOR BEING IN VIOLATION OF THE

REQUIREMENTS ABOVE, SHALL BE FULLY BORNE BY THE CONTRACTOR.

6. THE LOCATION OF ALL EXISTING UTILITIES AND STORM DRAINAGE SHOWN ON THE PLANS HAVE BEEN DETERMINED FROM THE BEST

INFORMATION AVAILABLE AND ARE GIVEN FOR THE CONVENIENCE OF THE CONTRACTOR.  THE ENGINEER ASSUMES NO RESPONSIBILITY

FOR INACCURACY.  PRIOR TO THE START OF ANY CONSTRUCTION ACTIVITY IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO NOTIFY

THE VARIOUS UTILITIES AND TO MAKE THE NECESSARY ARRANGEMENTS FOR ANY RELOCATION OF THESE UTILITIES WITH THE OWNER OF

THE UTILITY.  THE CONTRACTOR SHALL EXERCISE CAUTION WHEN CROSSING  UNDERGROUND UTILITIES, WHETHER SHOWN ON THE PLAN

OR LOCATED BY THE UTILITY COMPANY.  ALL UTILITIES WHICH INTERFERE WITH THE PROPOSED CONSTRUCTION SHALL BE BROUGHT TO

THE ATTENTION OF THE ENGINEER FIRST.  ANY FEES ASSOCIATED WITH UTILITY RELOCATIONS SHALL BE BORNE IN ACCORDANCE WITH

RESPECTIVE UTILITY COMPANY STANDARDS.  IT IS REQUESTED UTILITY COMPANIES MOVE THEIR PARTICULAR UTILITIES.  ANY DELAY OR

INCONVENIENCE CAUSED TO THE CONTRACTOR BY THE RELOCATION OF THE VARIOUS UTILITIES SHALL BE INCIDENTAL TO THE CONTRACT

AND NO EXTRA COMPENSATION WILL BE ALLOWED.

7. THE CONTRACTOR SHALL SCHEDULE A PRECONSTRUCTION MEETING TO BE HELD BETWEEN THE TOWN OF FORT MYERS BEACH, UTILITIES,

ENGINEER OF RECORD, AND CONTRACTOR PRIOR TO COMMENCEMENT OF CONSTRUCTION.

8. THE SEQUENCE OF CONSTRUCTION SHALL BE SUCH THAT ALL UNDERGROUND INSTALLATIONS OF EVERY KIND SHALL BE PLACED

BENEATH THE PAVEMENT AND ITS EDGES PRIOR TO THE CONSTRUCTION OF THE PAVEMENT.  THE PAVEMENT SHALL NOT BE CUT

WITHOUT PRIOR APPROVAL OF THE ENGINEER.

9. THE CONTRACTOR SHALL NOTIFY THE ENGINEER AT LEAST 48 HOURS PRIOR TO BEGINNING CONSTRUCTION AND AT LEAST 48 HOURS

HOURS BEFORE REQUIRED INSPECTION ON EACH AND EVERY PHASE OF WORK.  THE CONTRACTOR SHALL NOTIFY THE ENGINEER A

MINIMUM OF 48 HOURS NOTICE PRIOR TO ANY SCHEDULED TESTING.  NO PRESSURE TESTING, OR FINAL TESTING WILL BE ACCEPTED

UNLESS WITNESSED BY THE ENGINEER'S REPRESENTATIVE. CONTRACTOR SHALL COORDINATE WITH CITY AT LEAST 48 HOURS PRIOR TO

CONNECTION TO EXISTING MAINS.

10. CONTRACTOR IS RESPONSIBLE FOR HIS RESPECTIVE SURVEYING AND LAYOUT FROM BENCHMARK PROVIDED ON CONSTRUCTION PLANS.

ANY SURVEY MONUMENTATION DISTURBED DURING CONSTRUCTION SHALL BE REPLACED UPON COMPLETION OF THE WORK BY A

REGISTERED LAND SURVEYOR.

11. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PREVENTING ANY CONSTRUCTION ACTIVITIES FROM TAKING PLACE OUTSIDE OF THE

LIMITS OF CONSTRUCTION SHOWN ON THE PLANS.  ANY ON-SITE OR OFFSITE AREAS DISTURBED SHALL BE RESTORED TO ORIGINAL

CONDITION OR BETTER.

12. THE CONTRACTOR SHALL MAINTAIN A CURRENT SET OF CONSTRUCTION PLANS AND ALL PERMITS ON THE JOB SITE DURING ALL PHASES

OF CONSTRUCTION.  THE CONTRACTOR SHALL PROVIDE THREE (3) SETS OF RECORD DRAWINGS TO THE ENGINEER OF RECORD WITHIN

TWO (2) WEEKS AFTER CONSTRUCTION HAS BEEN COMPLETED ON EACH PHASE.

13. TOPOGRAPHIC INFORMATION SHOWN ON THESE PLANS WERE TAKEN FROM SURVEY PROVIDED BY: JOHNSON ENGINEERING, INC., 2122

JOHNSON STREET, FORT MYERS, FL 33901.

14. THE CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING THE NECESSARY TESTING TO ASSURE THAT THE PROPER COMPACTION HAS

BEEN ACHIEVED ON THE SUBGRADE, BASE, AND ALL OTHER PERTINENT AREAS THAT HAVE BEEN COMPLETED.  THE CONTRACTOR SHALL

BEAR ALL COSTS ASSOCIATED WITH TESTING AND RETESTING OF THE AREAS AND SHALL PROVIDE THE OWNER AND THE ENGINEER WITH

COPIES OF THE CERTIFICATION OF COMPACTION FROM THE TESTING COMPANY. COMPACTION SHALL MEET THE REQUIREMENTS OF LEE

COUNTY UTILITIES LATEST STANDARDS.

15. IT IS THE CONTRACTOR'S RESPONSIBILITY TO DETERMINE EXISTING SITE CONDITIONS OF SOIL PRIOR TO N.T.P. CONSTRUCTION TO

DETERMINE IF ANY OFF SITE MATERIALS WILL NEED TO BE IMPORTED TO ACHIEVE THE GRADES SPECIFIED ON THE PLANS.

16. ALL EXCESS FILL FROM SITE SHALL BE STOCKPILED BY THE CONTRACTOR, IN A LOCATION APPROVED BY THE OWNER OR THE OWNER'S

REPRESENTATIVE AND THE ENGINEER.

17. CLEAR AREAS INDICATED SHALL BE COMPLETELY CLEAR OF ALL TIMBER, BRUSH, STUMPS, ROOTS, GRASS, WEEDS, RUBBISH, AND ALL

OTHER DEBRIS AND OBSTRUCTIONS RESTING ON OR PROTRUDING THROUGH THE SURFACE OF THE GROUND.

18. PRIOR TO BID PREPARATION, THE CONTRACTOR MUST BECOME FAMILIAR WITH THE OVERALL SITE CONDITIONS AND PERFORM

ADDITIONAL INVESTIGATIONS AS DETERMINED NECESSARY TO UNDERSTAND THE LIMIT AND DEPTH OF EXPECTED ORGANIC SILT PEAT

AREAS, ADEQUACY OF EXISTING MATERIALS AS FILL, DEWATERING REQUIREMENTS, CLEAN FILL REQUIRED FROM OFFSITE, AND

MATERIALS TO BE DISPOSED  OF OFFSITE, ALL OF WHICH WILL AFFECT HIS PRICING.  ANY DELAY, INCONVENIENCE, OR EXPENSE CAUSED

TO THE CONTRACTOR DUE TO INADEQUATE INVESTIGATION OF EXISTING CONDITIONS SHALL BE INCIDENTAL TO THE CONTRACT, AND NO

EXTRA COMPENSATION WILL BE ALLOWED.  THE MATERIALS ANTICIPATED TO BE ENCOUNTERED DURING CONSTRUCTION MAY REQUIRE

DRYING PRIOR TO USE AS  BACKFILL, AND THE CONTRACTOR MAY HAVE TO IMPORT MATERIALS, AT NO EXTRA COST, FROM OFFSITE TO

MEET THE REQUIREMENTS FOR COMPACTION AND PROPER FILL.

19. IN ORDER TO PROTECT THE WATER SUPPLY FACILITIES, THE LOCATIONS OF UTILITIES MUST BE FIELD VERIFIED BY THE CONTRACTOR

BEFORE CONSTRUCTION.  THE FOLLOWING MINIMUM WALL TO WALL SEPARATIONS MUST BE MAINTAINED FROM ALL WATER MAINS.

20. ALL PIPING SHALL HAVE 36 INCHES MINIMUM COVER UNLESS OTHERWISE NOTED. COVER LESS THAN 36 INCHES SHALL BE APPROVED BY

OWNER & ENGINEER.  CONTRACTOR SHALL TAKE CARE TO PROVIDE PROPER GRADE ELEVATIONS AND ALIGNMENTS.  COVER GREATER

THAN 8-FT BELOW  FINISHED GRADE SHALL BE APPROVED BY OWNER & ENGINEER, WITH DEPTHS NOTED ON AS-BUILT DRAWINGS, UNLESS

PIPE IS INSTALLED VIA DIRECTIONAL DRILL.

21. THE CONTRACTOR SHALL LOCATE WATER AND WASTEWATER MAINS AT PROPOSED TIE-IN LOCATIONS TO VERIFY ACTUAL LOCATION, SIZE,

ELEVATION, AND MATERIAL PRIOR TO ORDERING MATERIALS FOR SAID WORK. THE EXISTING UTILITIES HAVE BEEN DETERMINED FROM THE

BEST INFORMATION AVAILABLE. THE ENGINEER ASSUMES NO RESPONSIBILITY FOR INACCURACY.

22. ALL POTABLE WATER MAINS INSTALLED DURING CONSTRUCTION SHALL BE DISINFECTED IN ACCORDANCE WITH THE LATEST REVISION OF

AWWA C-651. SUCH WATER MAINS SHALL THEN BE BACTERIOLOGICALLY TESTED IN ACCORDANCE WITH STATE, TOWN OF FORT MYERS

BEACH & LEE COUNTY HEALTH DEPARTMENT STANDARDS.  A REPRESENTATIVE OF THE OWNER MUST BE PRESENT DURING THE TAKING

OF ALL WATER SAMPLES.

23. A NOTICE OF TWO FULL WORKING DAYS  MUST BE PROVIDED TO THE OWNER'S INSPECTOR PRIOR TO FLUSHING AND TESTING.  INSPECTOR

MUST BE PRESENT DURING PRESSURE TESTING, DISINFECTING, PIGGING AND WATER SAMPLING FOR POTABLE WATER MAINS, RAW

WATER MAINS AND WASTEWATER FORCE MAINS, AS APPLICABLE.

24. TRACER WIRE SHALL BE PROVIDED AS REQUIRED BY TOWN STANDARDS.  AT A MINIMUM THE TRACER WIRE SHALL BE BLUE COATED #12

GAUGE (TWO (2) #4 GAUGE  UF TRACER WIRES IF PIPELINE INSTALLED BY DIRECTIONAL DRILL), UF SOLID STRAND FOR POTABLE WATER

AND GREEN COATED #12 GAUGE UF SOLID STRAND TRACER FOR WASTEWATER MAINS AND SHALL BE TESTED TO INSURE CONTINUITY

BETWEEN ACCESS POINTS.  THE CONTRACTOR SHALL DEMONSTRATE TO THE CITY THAT THE WIRE IS CONTINUOUS AND UNBROKEN

THROUGH THE ENTIRE RUN OF PIPE BY PROVIDING FULL SIGNAL CONDUCTIVITY (INCLUDING SPLICES) WHEN ENERGIZING FOR THE ENTIRE

RUN IN THE PRESENCE OF THE INSPECTOR.  DEFECTS SHALL BE REPAIRED AT THE CONTRACTOR'S EXPENSE.  POSITION & TERMINATE

LOCATOR WIRES AS DEPICTED IN MISCELLANEOUS DETAILS.

25. ALL EXISTING POTABLE WATER AND WASTEWATER MAINS SHALL REMAIN OPERATIONAL AND SHALL NOT BE TAKEN OUT OF SERVICE

DURING CONSTRUCTION WITHOUT APPROVAL FROM OWNER.  ANY APPROVED REMOVAL FROM SERVICES SHALL NOT EXCEED 3 HOURS.

26. FLORIDA LAW (F.S. 553.851) REQUIRES THAT PERSONS MAKING EXCAVATIONS IN PUBLIC AND PRIVATE STREETS, ALLEYS, RIGHT-OF-WAYS

OR UTILITY EASEMENTS MUST FIRST OBTAIN INFORMATION ON LOCATION OF UNDERGROUND GAS PIPELINES.

27. THE CONTRACTOR SHALL OBTAIN THE SERVICES OF A REGISTERED FLORIDA PROFESSIONAL LAND SURVEYOR  FOR LAYOUT OF ALL WORK

AND FOR RESTORING ALL MONUMENTS AND PROPERTY CORNERS DISTURBED DURING  CONSTRUCTION. PROOF OF REGISTRATION SHALL

BE SUBMITTED TO ENGINEER.

28. CONTRACTOR WATER MAIN CLEARANCE PACKAGES SHALL CONTAIN AS-BUILT DRAWINGS SIGNED AND SEALED BY A LICENSED SURVEYOR,

PASSING BACTERIOLOGICAL TEST REPORTS, AND PRESSURE TEST FORMS SIGNED BY THE CITY PROJECT INSPECTOR.  SUBMITTALS SHALL

INCLUDE FOUR (4) HARDCOPY SETS INCLUDING THE ORIGINAL PASSING BACTERIOLOGICAL SAMPLE REPORTS AND ONE (1) CD CONTAINING

ELECTRONIC FILES OF AS-BUILT DRAWINGS IN AUTOCAD FORMAT.  AS-BUILT DRAWINGS SHALL DEPICT THE INFORMATION REQUIRED IN

THE CONTRACT DOCUMENTS ALONG WITH THE LOCATIONS OF THE BACTERIOLOGICAL SAMPLES LABELED TO CORRESPOND TO THE

BACTERIOLOGICAL SAMPLE REPORTS.  FAILURE OF THE CONTRACTOR TO PROVIDE THE REQUIRED INFORMATION OR SUBMISSION OF

POOR QUALITY AS-BUILT DRAWINGS WILL COUNT AS AN APPLICATION REVIEW.  POOR QUALITY AS-BUILT DRAWINGS WILL BE RETURNED

WITH COMMENTS ONE (1) TIME AND SUBSEQUENT REVIEWS OF POOR QUALITY AS-BUILT DRAWINGS SUBMITTED BY THE CONTRACTOR

WILL BE COUNTED AS ONE (1) APPLICATION REVIEW PER INSTANCE AND THE CITY AND ENGINEER WILL DEDUCT REVIEW, HANDLING, AND

DIRECT COSTS FROM THE CONTRACTOR'S PROGRESS PAYMENT APPLICATIONS AND/OR PROJECT RETAINAGE.  THE PROJECT MANUAL

AND/OR THE DRAWINGS WILL SPECIFY THE CONTRACTOR'S RESPONSIBILITIES AND ESTIMATED COSTS.  PARTIAL SUBMITTALS WILL NOT BE

REVIEWED. SUBMITTALS FOR SANITARY SEWER DO NOT REQUIRE BACTERIOLOGICAL TEST REPORTS.

29. WHEN WORKING AT NIGHT, CONTRACTOR SHALL USE LIGHT SHIELDS SO AS NOT TO AFFECT TURTLES FROM MAY THROUGHOUT OCTOBER.

30. ALL EXISTING FACILITIES LEFT IN PLACE SHALL BE LOCATED BY FIELD SURVEY AND THE LOCATIONS SHALL BE SHOWN ON THE AS-BUILT

DRAWINGS

DEMOLITION:

1. THE CONTRACTOR SHALL OBTAIN NECESSARY PERMITS AND LICENSES FOR PERFORMING THE DEMOLITION WORK AND SHALL FURNISH A

COPY OF SAME TO THE ENGINEER PRIOR TO COMMENCING THE WORK.  THE CONTRACTOR SHALL COMPLY WITH THE REQUIREMENTS OF

THE PERMITS.

2. THE CONTRACTOR SHALL NOTIFY ALL UTILITY COMPANIES OR LOCAL AUTHORITIES FURNISHING GAS, WATER, ELECTRICAL, TELEPHONE,

OR SEWER SERVICE SO THEY CAN REMOVE, RELOCATE, DISCONNECT, CAP OR PLUG THEIR EQUIPMENT IN ORDER TO FACILITATE

DEMOLITION.

3. THE CONTRACTOR SHALL PROTECT ALL UTILITIES AND OTHER IMPROVEMENTS SHOWN ON THESE PLANS AND UTILITIES AND OTHER

IMPROVEMENTS NOT SHOWN.  THE CONTRACTOR SHALL ASSUME RESPONSIBILITY FOR REPAIRS OF UTILITIES AND OTHER IMPROVEMENTS

DAMAGED DURING CONSTRUCTION AND SHALL MAINTAIN SUFFICIENT PROTECTION FOR ALL UTILITIES REQUIRED TO PROTECT THEM FROM

DAMAGE AND TO PROTECT THE PUBLIC DURING CONSTRUCTION.

4. THE CONTRACTOR IS RESPONSIBLE FOR THE PROTECTION OF ALL TREES, STRUCTURES, AND UTILITIES NOT MARKED FOR REMOVAL OR

DEMOLITION AND SHALL PROMPTLY REPAIR ANY DAMAGE AS DIRECTED BY THE ENGINEER AT NO COST TO THE OWNER.

5. THE CONTRACTOR SHALL REMOVE BUILDING STRUCTURES MARKED FOR DEMOLITION WHICH INCLUDES FOOTERS ASSOCIATED WITH THE

STRUCTURE, WATER LINES TO THE METER LOCATION, LATERALS TO THE RIGHT-OF-WAY LINE (CAP PRIOR TO BACKFILLING THE TRENCH),

AND UNDERGROUND ELECTRICAL WIRING NOT ASSOCIATED WITH THE APPROPRIATE POWER COMPANY.

6. THE CONTRACTOR SHALL REMOVE PAVING MARKED FOR DEMOLITION WHICH INCLUDES ALL ASPHALT, CONCRETE, BASE, AND RETAINING

WALLS (INCLUDING THE FOOTERS).

7. THE CONTRACTOR SHALL REMOVE TREES MARKED FOR REMOVAL WHICH INCLUDES THE ROOTS ASSOCIATED WITH THE TREE. TREES NOT

MARKED FOR REMOVAL SHALL BE PROTECTED IN ACCORDANCE WITH THE TOWN OF FORT MYERS BEACH REGULATIONS.

8. THE CONTRACTOR SHALL REMOVE UNSALVAGEABLE MATERIALS AND YARD WASTE FROM THE SITE IMMEDIATELY AND DISPOSE OF IN

ACCORDANCE WITH APPLICABLE FEDERAL, STATE, AND LOCAL REGULATIONS.

9. THE CONTRACTOR SHALL SAW-CUT A SMOOTH STRAIGHT EDGE ON ANY PAVEMENT PROPOSED FOR DEMOLITION PRIOR TO ITS REMOVAL.

PRIOR TO CONNECTING PROPOSED PAVEMENT TO EXISTING PAVEMENT, THE CONTRACTOR SHALL ENSURE THAT THE EDGE OF THE

EXISTING PAVEMENT IS STRAIGHT AND UNIFORM.

10. CONTRACTOR SHALL REMOVE & REPLACE ALL SIGNS, MAILBOXES, FENCING, DRAINAGE STRUCTURES, ETC. AS REQUIRED TO COMPLETE

THIS PROJECT.  ALL SUCH RESTORATION SHALL BE COMPLETED IMMEDIATELY  FOLLOWING PIPE INSTALLATION & BACK FILLING & SHALL

BE INCLUDED IN CONTRACTOR'S PRICE FOR PROJECT.

11. CONTRACTOR SHALL BE RESPONSIBLE FOR THE REMOVAL AND PROPER DISPOSAL OF ALL REMOVED/DEMOLISHED PIPE, STRUCTURES,

EQUIPMENT, AND APPURTENANCES.

12. REMOVAL OF EXISTING ASBESTOS CEMENT (AC) PIPE SHALL BE DONE BY LICENSED CONTRACTOR PER THE SPECIFICATIONS.

13. ALL OUT OF SERVICE AC PIPE THAT HAS A DEPTH OF COVER OF LESS THAN 36 INCHES SHALL BE REMOVED. ALL OUT-OF-SERVICE AC PIPE

IN CONFLICT WITH PROPOSED IMPROVEMENTS SHALL BE REMOVED. ALL AC PIPE NOT REMOVED SHALL BE CAPPED AND GROUTED.

OTHER UTILITY INFORMATION:

1. THE CONTRACTOR SHALL NOTIFY UTILITY COMPANIES WHICH MAY HAVE THEIR UTILITIES WITHIN THE CONSTRUCTION AREAS TO LOCATE

THEIR FACILITIES IN THE FIELD FORTY-EIGHT (48) HOURS PRIOR TO BEGINNING CONSTRUCTION.

2. CHAPTER 553 - 851 OF THE FLORIDA STATUTES REQUIRES THAT AN EXCAVATOR NOTIFY GAS UTILITIES A MINIMUM OF TWO (2) WORKING

DAYS PRIOR TO EXCAVATING. THE DRAWINGS DO NOT SHOW THE LOCATIONS OF GAS MAINS OR SERVICE LINES.

3. LANDSCAPING SHALL NOT BE LOCATED WITHIN 3 FEET OF ANY FIRE HYDRANT AND/OR FIRE DEPARTMENT CONNECTION.

4. CONTRACTOR SHALL PROVIDE SHEETING AND SHORING AS REQUIRED FOR SAFE PIPING INSTALLATION. CONTRACTOR SHALL PROVIDE

SUPPORT FOR ANY EXISTING POLES, STRUCTURES, ETC. DURING CONSTRUCTION, AND SHEETING AND SHORING FOR EXISTING ROADWAY

AS REQUIRED. CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING OTHER UTILITY COMPANIES AND ARRANGING TO HAVE UTILITY

POLES HELD OR RELOCATED IF DETERMINED NECESSARY FOR CONSTRUCTION.  CONTRCACTOR SHALL BE RESPONSIBLE FOR ALL COSTS

ASSOCIATED WITH HOLDING OF UTILITY POLES.

2. ALL ORGANIC SOILS BELOW UTILITY TRENCHES SHALL BE REMOVED AND REPLACED WITH SUITABLE MATERIAL AND

COMPACTED TO NO LESS THAN 98% OF THE MODIFIED PROCTOR MAXIMUM DENSITY (AASHTO T - 180).

3. STABILIZED SUBGRADE TO BE F.D.O.T. TYPE "B".

4. ASPHALTIC CONCRETE TO FDOT STANDARD SPECIFICATION (LATEST EDITION) SECTION 916.1, TOWN OF FORT MYERS BEACH

AND LEE COUNTY DOT STANDARDS, WHICHEVER IS GREATER.

5. ALL PAVEMENT MARKINGS SHALL BE REFLECTIVE PAINT. (STOP BARS TO BE THERMOSPLASTIC)

6. ALL CONCRETE FLUMES, WALKS, AND CURBS SHALL BE CONSTRUCTED WITH 3000 PSI CONCRETE.

7. ALL ON-SITE AREAS DISTURBED BY THE CONSTRUCTION SHALL BE STABILIZED WITH SOD (SAME AS SURROUNDING AREA OR

BETTER) OR APPROVED EQUAL.

8. ALL DEWATERING COSTS ASSOCIATED WITH THE INSTALLATION AND CONSTRUCTION OF THE UNDERGROUND UTILITIES SHALL

BE INCLUDED AS PART OF THE CONSTRUCTION BID COSTS. THE CONTRACTOR SHALL SUBMIT FOR WATER USE PERMITS IF

REQUIRED FOR DEWATERING ACTIVITIES.

9. PLANS AND SPECIFICATIONS REQUIRE THAT COMPACTED BACKFILL BE PLACED ALONG SIDE OF AND OVER ALL UTILITIES.  THE

ENGINEER MAY REQUIRE THAT COMPACTION TESTS BE TAKEN TO VERIFY BACKFILL COMPACTION.  THE COST OF SUCH

COMPACTION TESTS WILL BE BORNE BY THE CONTRACTOR. COMPACTION SHALL MEET THE REQUIREMENTS OF LEE COUNTY

UTILITIES LATEST STANDARDS.

10. THE CONTRACTOR MUST INSTALL AND MAINTAIN GRASS OR SOD ON EXPOSED SLOPES WITHIN 48 HOURS OF COMPLETED

FINAL GRADES, AS NOTED ON PLANS, AND AT ANY OTHER TIME AS NECESSARY TO PREVENT EROSION, SEDIMENTATION OR

TURBID DISCHARGES TO ANY DOWNSTREAM WATER BODY, WETLAND, OR OFF-SITE PROPERTY.  SODDING ON SLOPES 3:1 AND

STEEPER SHALL BE STAKED.

11. THE CONTRACTOR SHALL TAKE ALL MEASURES NECESSARY TO CONTROL TURBIDITY AND SEDIMENT INCLUDING, BUT NOT

LIMITED TO, THE INSTALLATION OF TURBIDITY BARRIERS AND SILT FENCES AT ALL LOCATIONS WHERE THE POSSIBILITY OF

TRANSFERRING SUSPENDED SOLIDS INTO THE RECEIVING WATER BODY EXISTS DUE TO THE PROPOSED WORK.  TURBIDITY

AND SEDIMENT BARRIERS MUST BE MAINTAINED AT ALL LOCATIONS UNTIL CONSTRUCTION IS COMPLETED AND DISTURBED

SOIL AREAS ARE STABILIZED.  THE CONTRACTOR SHALL ALSO BE RESPONSIBLE FOR REMOVING THE BARRIERS.  AT NO TIME

SHALL THERE BE ANY OFFSITE DISCHARGE WHICH VIOLATES THE WATER QUALITY STANDARDS IN CHAPTERS 62-302 AND 62-4,

FLORIDA ADMINISTRATIVE CODE.

12. SOD SHALL BE OF EXISTING GRASS TYPE, WELL MATTED WITH ROOTS, OF SUFFICIENT THICKNESS TO WITHSTAND ALL

NECESSARY HANDLING AND REASONABLY FREE OF WEEDS AND OTHER GRASSES.  SOD SHALL BE FRESHLY CUT, HEALTHY

AND GREEN IN APPEARANCE AND BE IN COMMERCIAL SIZE RECTANGLES, PREFERABLY TWELVE INCHES (12") BY

TWENTY-FOUR (24"), OR LARGER.  SOD SHALL BE PLACED WITHIN TWENTY-FOUR (24) HOURS OF ARRIVAL TO THE JOB SITE.

WHERE THE SOD IS PLACED ON SLOPES 3:1 OR STEEPER THE SEAMS SHALL BE STAGGERED OR STAKED.  TREES SHALL BE

REPLACED WITH LIKE TREES OF SIMILAR SIZE.

NOTES:
1. PROJECT TO BE COMPLETED IN A SINGLE PHASE. 1,000 FT (MINIMUM) SECTIONS CAN BE TESTED AND CONNECTED AT A TIME.

2. ALL JOINTS SHALL BE MECHANICALLY RESTRAINED.

3. DURING CONSTRUCTION, WHEN COMBUSTIBLES ARE BROUGHT ONTO THE SITE IN SUCH QUANTITIES AS DEEMED

HAZARDOUS BY THE FIRE OFFICIAL, STABILIZED ACCESS ROADS AND A SUITABLE TEMPORARY SUPPLY OF WATER

ACCEPTABLE TO THE FIRE DEPARTMENT SHALL BE PROVIDED AND MAINTAINED.

4. ADDRESS NUMBERS SHALL BE PROVIDED IN ACCORDANCE WITH LAND DEVELOPMENT CODE ARTICLE 14.

5. ALL MATERIALS THAT COME INTO CONTACT WITH POTABLE WATER SHALL BE NSF STANDARD 61 APPROVED.

6. ALL PVC POTABLE WATER PIPING SHALL BE BLUE AND WASTEWATER PIPING SHALL BE GREEN.

7. ALL DIP FITTINGS, BELL RESTRAINTS AND RESTRAINED MECHANICAL JOINTS SHALL BE POLYWRAPPED AND TAPED.

8. PIPE DEFLECTIONS SHALL NOT EXCEED PIPE MANUFACTURERS REQUIREMENTS.

SEDIMENT CONTROL NOTES:    (FROM TOWN OF FORT MYERS STANDARD DETAIL NO. 10.45)

1. BUILT-UP SEDIMENT  WILL  BE  REMOVED  FROM  SILT  FENCING  AND  ANY  OTHER  STRUCTURAL  CONTROL WHEN  IT  HAS

REACHED  ONE-HALF  THE  HEIGHT  OF  THE  FENCE.

2. TEMPORARY  AND  PERMANENT  SEEDING,  SODDING  AND  PLANTING  WILL  BE  INSPECTED  FOR  BORE  SPOTS,

WASHOUTS,  AND  HEALTHY  GROWTH.

3. STABILIZED  CONSTRUCTION  ENTRANCES  AND  ROADWAYS  SHALL  BE  MAINTAINED  TO  PREVENT  CLOGGING  OF ROCK

BEDDING  WHICH  MAY  IMPEDE  THE  USEFULNESS  OF  THE  STRUCTURE.

4. ANY  HAY  BOLES  SHALL  BE  REPLACED  EVERY  THREE  (3)  MONTHS  OR  WHEN  THEY  HAVE  SERVED  THEIR USEFULNESS

SO  AS  NOT  TO  BLOCK  OR  IMPEDE  STORM  FLOW  OR  DRAINAGE.

5. FLOATING  TURBIDITY  BARRIERS  WILL  BE  MAINTAINED WITH  RESPECT  TO  DEPTH  OF  SEDIMENT AND  TO ENSURE  THAT

THE  FABRIC  IS ATTACHED  SECURELY  TO  THE  FLOATS  AND  ANCHORED  PROPERLY  AT  THE BOTTOM  FOR  PROPER

SEDIMENT  CONTROL.

6. DISTURB ONLY  THE  AREA  THAT  IS NEEDED  FOR  CONSTRUCTION.

7. WHEN  POSSIBLE, CLEAR  LAND  IN STAGES. CLEAR AND  FINISH  CONSTRUCTION ON ONE  PIECE OF  LAND THEN  MOVE ON

TO  THE  NEXT.

8. THE  CONTRACTOR WILL BE RESPONSIBLE  FOR  THE  MAINTENANCE AND REPAIRS OF  EROSION  AND SEDIMENT  CONTROL

DEVICES, AND  REMOVAL OF  EROSION  AND SEDIMENT  DEVICES  IN ACCORDANCE WITH THE PROJECT SWP3.

9. PERMANENT EROSION CONTROL MEASURES  SUCH AS SEEDING,  MULCHING, LAYING DOWN OF GEOTEXTILES  OR

CHEMICAL  STABILIZATION  SHALL  BE  IN  PLACE  WITHIN  FOURTEEN  (14)  DAYS  OF  ANY COMPLETED  CONSTRUCTION

ACTIVITY  FOR  AREAS  WHERE  CONSTRUCTION  HAS ENDED  TEMPORARILY  FOR TWENTY-ONE  (21)  DAYS

10.SEED SHOULD  ONLY  BE USED DURING  PERIODS  THAT  ADEQUATE  RAINFALL IS ANTICIPATED. OTHERWISE, SEED  SHOULD

BE USED WITH  ANOTHER  STABILIZATION PRACTICE OR ANOTHER  PRACTICE  SHOULD  BE USED.

11.BUFFER  ZONES  WILL  BE  PLACED  ADJACENT   TO  CONSTRUCTION  SITE  (BEHIND  STRUCTURAL  CONTROL)   TO IMPROVE

WATER  QUALITY,  WHERE  PRACTICAL.

12. ALL  DISTURBED  AREAS  SHOULD  BE  PERMANENTLY  SEEDED  OR  SODDED  WITHIN  FOURTEEN  (14)  DAYS  OF

CONSTRUCTION  COMPLETION  OR  IN  ACCORDANCE  WITH  SFWMD  REQUIREMENTS.

13.IN ADDITION  TO  THE  PLACING  OF  FILTER  FABRIC  IN ACCORDANCE  WITH  THE  INLET EROSION  CONTROL DETAIL  THE

CONTRACTOR  WILL  BE  RESPONSIBLE  FOR  THE  TEMPORARY  PLUGGING  OF  THE  J" ORIFICE  THAT IS  PRECAST  INTO

THE  SIDE  OF  ALL  PROPOSED  DRAINAGE  INLETS DURING  CONSTRUCTION.  THE CONTRACTOR  WILL  ALSO  BE

RESPONSIBLE  FOR  REMOVAL  OF  SAID  PLUG  UPON  COMPLETION  OF  THE PROJECT.

14. ALL  EROSION  CONTROL  MEASURES  SHOWN  ARE  RECOMMENDED  AND  MAY  BE  MODIFIED  AS  NEEDED  BY THE

CONTRACTOR  DEPENDING ON  SITE  CONDITIONS.

15. ALL  SILT FENCE  AND  SAFETY  BARRIER  TO  REMAIN  IN  PLACE  UNTIL COMPLETION  OF  CONSTRUCTION.

16.SILT  FENCE  AND/OR  SAFETY  BARRIER  TO  BE  PLACED  AROUND  ALL  "NATIVE  VEGETATION  TO  REMAIN"

PIPING MATERIAL SCHEDULE
MARK SERVICE

BURIED PIPE BURIED FITTINGS

MATERIAL CLASS LINING MATERIAL LINING

PW

POTABLE (> 10")

PVC DR18 NA DI CEMENT

PW
POTABLE (≤ 10")

PVC DR14 NA DI CEMENT

HORIZONTAL

SANITARY SEWER FORCE MAIN

GRAVITY SANITARY SEWER

STORM SEWER

UNDERGROUND

UTILITY POLES

ELECTRIC:

TELEPHONE

CABLE TV

FIBER OPTICS

GAS

UTILITY

10 FT.

2 FT.

2 FT.

2 FT.

1 FT.

2 FT.

 12 IN.

N/A

12 IN.

12 IN.

12 IN.

12 IN.

VERTICAL

10 FT.

10 FT.

5 FT. 12 IN.

WHEN THE MINIMUM SEPARATION REQUIREMENTS FOR THE TOWN OF FORT MYERS BEACH, THE LEE COUNTY HEALTH DEPARTMENT, OR

OTHER AGENCIES DIFFER, THE MORE STRINGENT REQUIREMENT MUST BE MET.  THE OWNER RESERVES THE RIGHT, WHEN NECESSARY,

TO REQUIRE ADDITIONAL SEPARATION DEPENDING ON THE CIRCUMSTANCES. CONTRACTOR SHALL CENTER ALL WATER MAIN

DEFLECTIONS WITH THE EXISTING SEWER MAINS.

ANY VARIANCES TO THE DISTANCES SHOWN IN THE TABLE MUST BE SUBMITTED TO THE ENGINEER FOR APPROVAL BY THE COLLIER

COUNTY HEALTH DEPARTMENT AND OWNER PRIOR TO CONSTRUCTION.

TREES ARE NOT TO BE PLANTED OVER WATER LINES AND THERE MUST BE A 5-FT HORIZONTAL SEPARATION BETWEEN TREES AND WATER

LINES.

THE CONTRACTOR SHALL OBTAIN NECESSARY PERMITS AND LICENSES FOR PERFORMING THE DEMOLITION WORK AND SHALL FURNISH A

COPY OF SAME TO THE ENGINEER PRIOR TO COMMENCING THE WORK.  THE CONTRACTOR SHALL COMPLY WITH THE REQUIREMENTS OF

THE PERMITS.

20. ALL PIPE AND FITTINGS SHALL BE PRESSURE TESTED & LEAKAGE TESTED AS SPECIFIED IN SECTION 15044 OF THE PROJECT MANUAL &

BY APPROVED CITY, STATE  & FEDERAL STANDARDS. FOR ALL LEAKAGE AMOUNTS GREATER THAN "ALLOWABLE LEAKAGE" AS SPECIFIED

IN CONTRACT DOCUMENTS AND APPROVED CITY STANDARDS, ALL LEAKS SHALL BE UNCOVERED AND REPAIRED AND ALL PIPES,

VALVES,ALL OUT OF SERVICE AC PIPIE THAT HAS A DEPTH OF COVER OF LESS THAN 36 INCHES SHALL BE REMOVED. ALL

OUT-OF-SERVICE AC PIPE IN CONFLICT WITH PROPOSED IMPROVEMENTS SHALL BE REMOVED. ALL AC PIPE NOT REMOVED SHALL BE

CAPPED AND GROUTED.

EARTHWORK, GRADING, STABILIZATION, PAVING AND DRAINAGE:

1. COMPACT ALL UTILITY TRENCHES WITHIN ROADWAYS TO 98% OF THE MODIFIED PROCTOR MAXIMUM DENSITY (AASHTO T - 180) AND TO 95%

WITHIN OTHER AREAS.

 18 IN.

 12 IN.



PIPING LEGEND

N/A N/A

FITTING/

APPURTENANCE

BEND

TEE

WYE

REDUCER

CAP/

BLIND FLANGE

PLUG

BUTTERFLY

VALVE

BALL VALVE

CHECK VALVE

GATE VALVE

PLUG VALVE

AUTOMATIC

CONTROL VALVE

PINCH VALVE

FLANGED

SINGLE-LINE DOUBLE-LINE

EXISTING PROPOSEDPROPOSEDEXISTING

MECHANICAL JOINT

SINGLE-LINE DOUBLE-LINE

EXISTING PROPOSEDPROPOSEDEXISTING

GROOVE JOINT

SINGLE-LINE DOUBLE-LINE

EXISTING PROPOSEDPROPOSEDEXISTING

SOLVENT WELD

SINGLE-LINE DOUBLE-LINE

EXISTING PROPOSEDPROPOSEDEXISTING

N/A N/A N/A N/A N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A N/A N/A N/A N/A

N/AN/AN/AN/A

SECTION REFERENCE

X
X-XX

A
AAP ALARM ANNUNCIATOR PANEL

AARV AUTOMATIC AIR RELEASE 

VALVE

AAV AUTOMATIC AIR VENT

AB ANCHOR BOLT

ABAN ABANDON(ED)

ABV ABOVE

AC ALTERNATING CURRENT

ACCMP ASPHALT-COATED 

CORRUGATED METAL PIPE

ACP ASBESTOS CEMENT PIPE

ADDM ADDENDUM

ADH ADHESIVE

AFF ABOVE FINISHED FLOOR

AFG ABOVE FINISHED GRADE

AFS ABOVE FINISHED SLAB

AHD AHEAD

AL ALUMINUM

ALT ALTERNATE

AMP AMPERE

AMT AMOUNT

ANT ANTENNA

APRX APPROXIMATE(LY)

ARCH ARCHITECT(URAL)

AS ALUM SOLUTION

ASPH ASPHALT

ASSY ASSEMBLY

AVE AVENUE

A/C AIR CONDITIONING

A/VV AIR/VACUUM AIR VALVE

B
BAF BAFFLE

BCV BALL CHECK VALVE

BF BLIND FLANGE

BFV BUTTERFLY VALVE

BHP BRAKE HORSEPOWER

BI BLACK IRON

B/L BASELINE

BLDG BUILDING

BLK BLOCK

BM BENCH MARK

BOC BACK OF CURB

BOT BOTTOM

BP BASE PLATE

BRG BEARING

BSP BLACK STEEL PIPE

BV BALL VALVE

BW BOTH WAYS

BWW BACKWASH WATER

C
CAP CAPACITY

CA COMPRESSED AIR

CAV COMBINATION AIR VALVE

CB CATCH BASIN

CCC CHLORINE CONTACT CHAMBER

CE CHLORINATED EFFLUENT

CFM CUBIC FEET PER MINUTE

CFS CUBIC FEET PER SECOND

CV CHECK VALVE

CI CAST IRON

CIP CAST IRON PIPE

CISP CAST IRON SOIL PIPE

CJ CONSTRUCTION JOINT

CKT CIRCUIT

C/L CENTER LINE

CLF CHAIN LINK FENCE

CLR CLEAR OR CLEARANCE

CLVT CULVERT

CM CONCRETE MONUMENT

CMP CORRUGATED METAL PIPE

CMPA CORRUGATED METAL PIPE 

ARCH

CMU CONCRETE MASONRY UNIT

CND CONDUIT

CNR CORNER

CO CLEAN OUT

COAG COAGULANT

COL COLUMN

COM COMMON

CONC CONCRETE

CONN CONNECTION

CONSTR CONSTRUCT(ION)

CONT CONTINUOUS

CONTR CONTRACT(OR)

COORD COORDINATE

CO COMPANY

CP CONCRETE PIPE

CPP CORRUGATED PLASTIC PIPE

CPA CONCRETE PIPE ARCH

CPLG COUPLING

CR CONCENTRIC REDUCER

CSG CASING

CTV CABLE TELEVISION

CY CUBIC YARD

CYL CYLINDER

C&G CURB AND GUTTER

C/C CENTER TO CENTER

D
DAT DATUM

DBL DOUBLE

DC DIRECT CURRENT

DEMO DEMOLITION

DEPT DEPARTMENT

DESC DESCRIPTION

DET DETAIL

DF DIESEL FUEL

DH DRILL HOLE

DI DUCTILE IRON

DIA DIAMETER

DIFF DIFFUSER

DIM DIMENSION

DIP DUCTILE IRON PIPE

DISCH DISCHARGE

DIR DIRECTION

DMH DROP MANHOLE

DN DOWN

DR DRAIN

DV DIAPHRAGM VALVE

DW DRIVEWAY

DWG DRAWING

DWV DRAIN, WASTE, AND VENT

E
E EAST

EA EACH

EB ELECTRIC RISER

ECC ECCENTRIC

EF EACH FACE

EFF EFFLUENT

E/L EASEMENT LINE

EL ELEVATION

ELEC ELECTRICAL

EM ELECTRIC METER

EMER EMERGENCY

EMC ENCASE(MENT)

ENGR ENGINEER

EP EDGE OF PAVEMENT

EPRF EXPLOSION PROOF

EQUIP EQUIPMENT

ER ECCENTRIC REDUCER

ESTM EASEMENT

EST ESTIMATE(D)

ET ELECTRIC TRANSFORMER

EW EACH WAY

EXC EXCAVATE

EXP EXPANSION

EXST EXISTING

EXST GR EXISTING GRADE

EXT EXTERIOR

EXTN EXTENSION

F
F FOUND

FCA FLANGED COUPLING ADAPTER

FB FLAT BAR

FCV FLOW-CONTROL VALVE

FD FLOOR DRAIN

FDN FOUNDATION

FDC FIRE DEPT CONNECTION

FE FILTER(ED) EFFLUENT

FF FINISH FLOOR

FH FIRE HYDRANT

FIG FIGURE

FIN FINISH(ED)

FIN GR FINISH GRADE

FL FLUORIDE

FLG FLANGE(D)

FLL FLOW LINE

FLTR FILTER

FM FORCE MAIN

FO FIBER OPTIC

FPM FEET PER MINUTE

FPS FEET PER SECOND

FRP FIBERGLASS REINFORCED 

PLASTIC

FT FOOT OR FEET

FUT FUTURE

FV FOOT VALVE

FW FINISHED WATER

FWP FACTORY WIRED PANEL

F/F FACE TO FACE

G
G GAS

GA GAUGE

GAL GALLON(S)

GALV GALVANIZED

GIP GALVANIZED IRON PIPE

GJ GROOVE JOINT

GM GAS METER

GND GROUND

GPD GALLONS PER DAY

GPH GALLONS PER HOUR

GPM GALLONS PER MINUTE

GPS GALLONS PER SECOND

GR GRADE

GRTG GRATING

GS GALVANIZED STEEL

GSP GALVANIZED STEEL PIPE

GSR GROUND STORAGE RESERVOIR

GST GROUND STORAGE TANK

GT GROUT

GV GAS VALVE

H
HB HOSE BIBB

HD HEAVY-DUTY

HDPE HIGH-DENSITY POLYETHYLENE

HDR HYDRAULIC

HFA HYDROFLUOSILICIC ACID

HGR HANGER

HGT HEIGHT

HNDRL HAND RAIL

HOA HAND-OFF-AUTO

HORIZ HORIZONTAL

HP HORSEPOWER

HPA HIGH PRESSURE AIR

HR HOUR

HVAC HEATING, VENTILATION, AND AIR

CONDITIONING

HWL HIGH WATER LEVEL

HWY HIGHWAY

HZ HERTZ

I
ID INSIDE DIAMETER

IN INCH(ES)

INF INFLUENT

INT INTERSECTION

INTR INTERIOR

INV INVERT

IP IRON PIPE

IPS INTERNATIONAL PIPE 

STANDARD

IR IRON ROD

IRRV IRRIGATION VALVE

IW IRRIGATION WATER

J
JB JUNCTION BOX

JBL JURISDICTIONAL BOUNDARY LINE

JT JOINT

K
KPL KICK PLATE

KV KILOVOLT

KVA KILOVOLT-AMPERE

KW KILOWATT

KWH KILOWATT-HOUR

L
L LEFT

LAB LABORATORY

LATL LATERAL

LAV LAVATORY

LEN LENGTH

LB POUND(S)

LF LINEAR FEET

LP LIGHT POLE

LS LIME SLURRY

LSS LIME STABILIZED SLUDGE

LVR LOUVER

LWL LOW WATER LEVEL

M
M METER

MAINT MAINTAIN OR MAINTENANCE

MAN MANUAL(LY)

MAS MASONRY

MATL MATERIAL

MAX MAXIMUM

MB MAILBOX

MCC MOTOR CONTROL CENTER

ME MITERED END

MECH MECHANICAL

MEG MATCH EXISTING GRADE

MFR MANUFACTURE(R)

MG MILLION GALLONS

MGD MILLION GALLONS PER DAY

MH MANHOLE

MI MILE(S)

MIN MINIMUM, MINUTE(S)

MISC MISCELLANEOUS

MJ MECHANICAL JOINT

ML MIXED LIQUOR

MO MASONRY OPENING

MON MONUMENT

MPH MILES PER HOUR

MPT MALE PIPE THREAD

MS MOTOR STARTER

MSP MOTOR STARTER PANEL

MTD MOUNTED

MV MOTORIZED VALVE

MW MONITORING WELL

MWL MEAN WATER LEVEL

MWP MAXIMUM WORKING PRESSURE

N
N NORTH

ND NAIL & DISK

NE NORTHEAST

NIC NOT IN CONTRACT

NL NAIL

NO NUMBER

NOM NOMINAL

NPF NATIONAL PIPE THREAD

NPT NATIONAL PIPE TAPER 

(THREAD)

NPW NON-POTABLE WATER

NRS NON-RISING SYSTEM

NTS NOT TO SCALE

NW NORTHWEST

N/A NOT APPLICABLE

O
OC ON CENTER

OD OUTSIDE DIAMETER

ODP OPEN DRIP PROOF

OE OVERHEAD UTILITY LINES

OF OUTSIDE FACE

OH OVER HEAD

OHW OVER HEAD WIRE

OPP OPPOSITE

OPT OPTIONAL

OR OFFICIAL RECORDS

OSY OUTSIDE SCREW AND YOKE

O&M OPERATION AND MAINTENANCE

P
P POST

PA PROCESS AIR

PB PLAT BOOK

PC POINT OF CURVE

PCM PERMANENT CONTROL 

MONUMENT

PE PLAIN END

PG PAGE

PI POINT OF INTERSECTION

PK PK NAIL

PL PLATE

P/L PROPERTY LINE

PNV PINCH VALVE

POB POINT OF BEGINNING

POJ PUSH-ON JOINT

POL POLYMER

PP POWER POLE

PPD POUNDS PER DAY

PPM PARTS PER MILLION

PREFAB PREFABRICATED

PRESS PRESSURE

PRV PRESSURE REDUCING VALVE

PRW PROCESS WATER

PSF POUNDS PER SQUARE FOOT

PSI POUNDS PER SQUARE INCH

PSIA POUNDS PER SQUARE INCH 

ABSOLUTE

PSIG POUNDS PER SQUARE INCH 

GAGE

PT POINT OF TANGENCY

PV PLUG VALVE

PVC POLYVINYL CHLORIDE

PVMT PAVEMENT

PW POTABLE WATER

PWR POWER

Q
Q FLOW

QTY QUANTITY

R
RAD RADIUS

RAS RETURN ACTIVATED SLUDGE

RC REINFORCED CONCRETE

RCB REINFORCED CONCRETE BOX

RCP REINFORCED CONCRETE PIPE

RCPA REINFORCED CONCRETE PIPE

ARCH

RD ROAD

RDCR REDUCER

REBAR REINFORCING STEEL

REF REFERENCE

REINF REINFORCE(D)(ING)(MENT)

REM REMOVE(ABLE)

REQ'D REQUIRED

RF RAISED FACE

RJ RESTRAINED JOINT

RM ROOM

RPBP REDUCED PRESSURE 

BACKFLOW PREVENTER

RPM REVOLUTIONS PER MINUTE

RR RAILROAD

RT RIGHT

RVT RIVETED

RW RAW WATER

RWM RECLAIMED WATER MAIN

RWW RAW WASTEWATER

R/W RIGHT-OF-WAY

S
S SOUTH

SA SAMPLE LINE

SAN SANITARY

SEC SECTION CORNER

SCHED SCHEDULE

SD STORM DRAIN

SE SOUTHEAST

SECT SECTION

SEFF SECONDARY EFFLUENT

SF SQUARE FOOT OR FEET

SH SPRINKLER HEAD

SHT SHEET(ED)(ING)

SIG SIGNAL

SIM SIMILAR

SL SLUDGE

SLV SLEEVE

SM SHEET METAL

SOLN SOLUTION

SP SOIL PIPE, SPACE(ING)

SPEC SPECIFICATION

SPIG WATER SPIGOT

SPRT SUPPORT

SQ SQUARE

SS SANITARY SEWER

SSE SUBSTANDARD EFFLUENT

SST STAINLESS STEEL

ST STREET

STA STATION

STD STANDARD

STK STAKE

STL STEEL

STR STRAIGHT

STRUCT STRUCTURAL

SURF SURFACE

SV SEWER VALVE

SVCE SERVICE

SVW SERVICE WATER

SW SOUTHWEST

SWD SIDEWATER DEPTH

SWSH SURFACE WASH

SYM SYMBOL

SYMM SYMMETRICAL

S/W SIDEWALK

T
TAN TANGENT

TB TELEPHONE RISER

TBM TEMPORARY BENCH MARK

TB-xx TEST BORING-xx (e.g. TB-1)

TD TRENCH DRAIN

TDH TOTAL DYNAMIC HEAD

TE TOTALLY ENCLOSED

TEFC TOTALLY ENCLOSED FAN 

COOLED

TEL TELEPHONE

TENV TOTALLY ENCLOSED 

NON-VENTILATED

THD THREAD(ED)

THK THICK(NESS)

TLM TELEMETRY

TOB TOP OF BANK

TOC TOP OF CURB

TOS TOE OF SLOPE

TOT TOTAL

TP TRAVERSE POINT

TS THICKENED SLUDGE

TSC TRAFFIC SIGNAL CONTROL

TSP TRAFFIC SIGNAL POST

TV CABLE TELEVISION

TYP TYPICAL

T&B TOP AND BOTTOM

U
UD UNDERDRAIN

UE UNDERGROUND ELECTRIC

UG UNDERGROUND

ULT ULTIMATE

UN UNION

UON UNLESS OTHERWISE NOTED

UTIL UTILITY

UTV UNDERGROUND TELEPHONE 

CABLE

V
V VOLT(S)

VAC VACUUM

VAR VARIES

VC VERTICAL CURVE

VCP VITRIFIED CLAY PIPE

VEL VELOCITY

VERT VERTICAL

VFD VARIABLE FREQUENCY DRIVE

VOL VOLUME

W
W WATER MAIN

WAS WASTE ACTIVATED SLUDGE

WCO WALL CLEAN OUT

WF WIDE FLANGE

WH WALL HYDRANT

WL WATER LINE

WM WATER METER

WP WATER PROOF(ING), WORKING

POINT

WPR WORKING PRESSURE

WS WATER SURFACE

WSP WELDED STEEL PIPE

WT WEIGHT

WTP WATER TREATMENT PLANT

WV WATER VALVE

WW WASTEWATER

WWF WELDED WIRE FABRIC

WWM WELDED WIRE MESH

WWTP WASTEWATER TREATMENT 

PLANT

W/ WITH

W/O WITHOUT

X
XC X CUT

XFER TRANSFER

Y
YD YARD(S)

YH YARD HYDRANT

YR YEAR(S) YR

REFERENCE SYMBOLS

LIST OF STANDARD ABBREVIATIONS

HATCHING LEGEND MECHANICAL/DRAFTING LEGEND

DENOTES SECTION

LETTER IDENTIFICATION

DENOTES DRAWING NO
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X-XX

DENOTES DRAWING NO
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DENOTES DETAIL NUMBER
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SECTION TITLE DETAIL TITLE

SECTION
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SCALE:
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DENOTES DRAWING NO

WHERE SECTION IS LOCATED

DENOTES SECTION

LETTER IDENTIFICATION

DENOTES DRAWING NO

WHERE DETAIL IS LOCATED

DENOTES DETAIL NUMBER

IDENTIFICATION

ASPHALT OR CONCRETE

SURFACE (SIDEWALK OR

ROADWAY)

OPEN CUT EXISTING

PAVEMENT

SODDED OR SEEDED AND

MULCHED AREA OR

EXISTING WETLAND

EARTH

REMOVE AND REPLACE

DRIVEWAY/SIDEWALK

CAST-IN-PLACE

CONCRETE

GRATING

ALUMINUM

STEEL

ARMORFLEX

GROUT

GRAVEL

PHANTOM LINE

HIDDEN LINE

VISIBLE LINE

CENTER LINE

BREAK LINE

DIMENSION LINES AND LEADERS

EXISTING PROPOSED

MATCHLINE

CIVIL LEGEND

STORM WATER

SS
SANITARY SEWER

WATER

FM

o o o o o o o o o o o o o o o o o o

GUARD RAIL

xx xx xx xx
STEEL FENCE

x x x x
WOOD FENCE

POWER POLESPOT ELEVATION
XXX

EASEMENT

PROPERTY LINE

RIGHT OF WAY LINE (R-O-W)

LIMITS OF CONTRUCTION

PROPOSED CONTOUR MAJOR130

129

PROPOSED CONTOUR MINOR

(LABEL OPTIONAL)

SANITARY SEWER

(FORCE MAIN)

VEGETATION

S

F

P

UTILITY MARKER (AS SHOWN)

UTILITY METER (AS SHOWN)

UTILITY RISER (AS SHOWN)

UTILITY MANHOLE (AS SHOWN)

UTILITY VALVE (AS SHOWN)

LIGHT POLE

ELECTRIC TRANSFORMER

FIRE HYDRANT

SATELLITE DISH

POST

TRAFFIC SIGN

SPRINKLER HEAD

SPIGOT

WELL

DECIDUOUS TREE

EVERGREEN TREE

CLEANOUT

FLAG (AS SHOWN)

BENCHMARK

NAIL & DISK

TRAVERSE POINT

SET IRON (TYPE)

FOUND IRON (TYPE)

SECTION CORNER

BM

ND

TP

SC

CO

UTILITY POLE (AS SHOWN)

GUY ANCHOR

MAIL BOX

PALM TREE

F

S

SET MONUMENT (TYPE)

FOUND MONUMENT (TYPE)
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SANITARY MANHOLE

RIM EL = 2.59

NW INV = -1.89

241 LF 8" P
VC PIPE

SANITARY MANHOLE

RIM EL = 2.81

SE INV = -2.54

SW INV = -2.51

172 L
F 8

" P
VC

 P
IP

E

SANITARY MANHOLE

RIM EL = 3.45

NE INV = -3.39

3
'
 
M

I
N

.
 
C

O
V

E
R

3
'
 
M

I
N

.
 
C

O
V

E
R

EXISTING GRADE AT ROAD CL -

MILL AND RESURFACE EXISTING

ASPHALT ROADWAY

CL ELEV = 3.20'

EOP ELEV = 3.00'

22.5° 8" BEND

22.5° 8" BEND

22.5° 8" BEND

8" GATE VALVE

8"x6" TEE

FH ASSEMBLY

EXISTING 2" PVC WM

TO BE REMOVED

8"x8" WET TAP

8" GATE VALVE

8" PVC WM

EXISTING 3" PVC WM

TO BE REMOVED

8" PVC WM

EXISTING GRADE AT

PROPOSED WM CL

EXISTING GRADE AT ROAD CL -

MILL AND RESURFACE EXISTING

ASPHALT ROADWAY

CL ELEV = 3.20'

EOP ELEV = 3.00'

EXISTING GRADE AT

PROPOSED WM CL

45° 8" BEND

45° 8" BEND

BUBBLE-UP

TYPE "C" INLET

RIM EL = 1.67

SW INV = -3.75

SUMP = -5.75

38 LF 15" RCP @ 0.00%

EXISTING GAS LINE.

CONTRACTOR TO

LOCATE AND PROTECT
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CARLOS CIRCLE

STATION = 10+00.00, 0.00'

NORTHING=772291.01

EASTING=668539.08

8" 22.5° BEND

STA:11+03.19, 21.66'L

8" 22.5° BEND

STA:11+51.37, 19.96'L

8" 22.5° BEND

STA:12+08.14, 19.77'L

8" GATE VALVE

STA:12+58.83, 18.15'L

8"x6" TEE

FH ASSEMBLY

STA:13+12.93, 18.94'L

3

C-504

8"x8" WET TAP

8" GATE VALVE

STA:10+24.46, 19.35'L

CARLOS CIRCLE

S

S

S

S

S

S

S

S

S

S

S

S

S

S

3

C-504

5

C-504

2

C-501

2

C

-
5

0

1

8" GATE VALVE

STA:15+02.93, 17.65'L

8" 22.5° BEND

STA:14+67.45, 17.62'L

8" 22.5° BEND

STA:15+17.20, 20.99'L

1

C-501

4

C-504

4

C-504

MILL AND RESURFACE

EXISTING ASPHALT ROADWAY

EOP ELEV = 3.00'

CL ELEV = 3.20'

EXCAVATE NEW SWALE

EXCAVATE NEW SWALE

EXCAVATE NEW SWALE

EXISTING

RIGHT-OF-WAY

EXISTING RIGHT-OF-WAY

EXISTING RIGHT-OF-WAY

EXISTING RIGHT-OF-WAY

8" WM PVC

EXCAVATE NEW SWALE

EXISTING 2" WM TO BE

CAPPED AND GROUT FILLED

8" WM PVC

EXISTING 3" WM TO BE

CAPPED AND GROUT FILLED

INSTALL 1" SERVICE

LINE TO NEW METER

BOX (TYPICAL)

REMOVE AND REPLACE

EXISTING 3' SIDEWALK

REMOVE AND REPLACE

EXISTING DRIVEWAY

SEE NOTE 7

REMOVE AND REPLACE

EXISTING DRIVEWAY

SEE NOTE 7

REMOVE AND REPLACE

EXISTING DRIVEWAY

SEE NOTE 7

REMOVE AND REPLACE

EXISTING DRIVEWAY

SEE NOTE 7

REMOVE AND REPLACE

EXISTING DRIVEWAY

SEE NOTE 7

EX 8" WM

EXISTING

FIRE HYDRANT

EX 8" WM

SEE NOTE 7

REMOVE AND REPLACE

EXISTING DRIVEWAY

SEE NOTE 7

INSTALL 1" SERVICE

LINE TO EX METER

BOX (TYPICAL)

EXISTING 3" WM TO BE

CAPPED AND GROUT FILLED

MILL AND RESURFACE

EXISTING ASPHALT ROADWAY

EOP ELEV = 3.00'

CL ELEV = 3.20'

SEE NOTE 7

8" WM PVC

OPEN CUT EXISTING

CONCRETE PAVEMENT

6

C-504

8" 45° BEND

STA:13+79.70, 19.92'L

8" 45° BEND

STA:13+87.42, 12.41'L

EXISTING GAS LINE. CONTRACTOR

TO PROTECT AND FIELD LOCATE
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NOTES

1. CONTRACTOR SHALL FIELD LOCATE ALL

EXISTING UTILITIES, SERVICE LATERALS,

TIE-IN LOCATIONS AND VERIFY SIZES AND

MATERIALS PRIOR TO SUBMITTING SHOP

DRAWINGS.

2. CONTRACTOR SHALL GROUT FILL AND

ABANDON ALL EXISTING WATER MAINS

BEING TAKEN OUT OF SERVICE.

CONTRACTOR SHALL REMOVE ALL VALVE

BOXES ON MAINS TO BE ABANDONED AND

RESTORE AREA TO EXISTING CONDITION

OR BETTER. INSTALL CAP AND THRUST

BLOCK ON EXISTING WATER MAIN TO

REMAIN.

3. CONTRACTOR SHALL COORDINATE ALL

TIE-INS WITH TOWN PERSONNEL AT LEAST

ONE WEEK PRIOR TO CONNECTION.

4. CONTRACTOR SHALL CONNECT ALL

EXISTING WATER SERVICES TO NEW PIPE

AND LIMIT SERVICE INTERRUPTION TIME.

5. ALL PIPE JOINTS SHALL BE MECHANICALLY

RESTRAINED.

6. CONTRACTOR SHALL RESTORE EXISTING

SIDEWALK AS NEEDED THROUGHOUT TO

MEET ADA STANDARDS.

7. ALL DRIVEWAYS SHALL BE RESTORED TO

ROW LINE OR TO FIRST CONCRETE JOINT

TO EQUAL OR BETTER CONDITION.
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SANITARY MANHOLE

RIM EL = 2.76

S INV = -1.99

112 LF 8" PVC PIPE

SANITARY MANHOLE

RIM EL = 2.86

N INV = -2.45

SW INV = -2.31
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SANITARY MANHOLE

RIM EL = 3.44

NE INV = -9.59

NW INV = -5.31

22.5° 8" BEND

8" GATE VALVE

22.5° 8" BEND

22.5° 8" BEND

45° 8" BEND

45° 8" BEND

22.5° 8" BEND

45° 8" BEND

45° 8" BEND

45° 8" BEND

45° 8" BEND

22.5° 8" BEND

EXISTING 3" PVC WM

TO BE REMOVED

EXISTING GRADE AT ROAD CL -

MILL AND RESURFACE EXISTING

ASPHALT ROADWAY

CL ELEV = 3.20'

EOP ELEV = 3.00'

8"x8" WET TAP

8" GATE VALVE

8" PVC WM

8" PVC WM

EXISTING GRADE AT

PROPOSED WM CL

EXISTING GRADE AT ROAD CL -

MILL AND RESURFACE EXISTING

ASPHALT ROADWAY

CL ELEV = 3.20'

EOP ELEV = 3.00'

EXISTING GRADE AT

PROPOSED WM CL

BUBBLE-UP

TYPE "C" INLET

RIM EL = 1.29

NE INV = -3.75

SUMP = -5.75

EXISTING GAS LINE.
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C-501

8" GATE VALVE

STA:15+02.93, 17.65'L

8" 22.5° BEND

STA:14+67.45, 17.62'L

8" 22.5° BEND

STA:15+17.20, 20.99'L

8" 22.5° BEND

STA:15+59.86, 22.75'L
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C-504

8" 22.5° BEND

STA:16+18.29, 21.89'L

8" 45° BEND

STA:16+02.41, 17.84'L

8" 45° BEND

STA:15+98.51, 21.25'L

8" 45° BEND

STA:16+78.75, 21.63'L

8" 45° BEND

STA:16+85.72, 14.85'L
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STA:16+96.36, 15.01'L

8" 45° BEND

STA:17+02.71, 21.55'L

8" 22.5° BEND

STA:18+11.35, 18.60'L

8"x8" WET TAP

8" GATE VALVE

STA:18+31.81, 10.24'L
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EXCAVATE NEW SWALE

EXCAVATE NEW SWALE

EXCAVATE NEW SWALE

MILL AND RESURFACE

EXISTING ASPHALT ROADWAY

EOP ELEV = 3.00'

CL ELEV = 3.20'

REMOVE AND REPLACE

EXISTING DRIVEWAY

SEE NOTE 7

EXISTING 3" WM TO BE

CAPPED AND GROUT FILLED

SEE NOTE 7

EXISTING RIGHT-OF-WAY

EXISTING 3" WM TO BE

CAPPED AND GROUT FILLED

SEE NOTE 7

SEE NOTE 7

SEE NOTE 7

SEE NOTE 7
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8" WM PVC

EXISTING RIGHT-OF-WAY

EXISTING RIGHT-OF-WAY

8" WM PVC

SEE NOTE 7

REMOVE AND REPLACE

EXISTING DRIVEWAY

SEE NOTE 7

REMOVE AND REPLACE

EXISTING DRIVEWAY
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INSTALL 1" SERVICE

LINE TO NEW METER BOX

EXISTING TRENCH DRAIN AND
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OPEN CUT EXISTING
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8" 45° BEND

STA:13+79.70, 19.92'L

EXISTING GAS LINE. CONTRACTOR

TO PROTECT AND FIELD LOCATE
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HORIZ: 1" = 20'

VERT: 1" = 2'

NOTES

1. CONTRACTOR SHALL FIELD LOCATE ALL

EXISTING UTILITIES, SERVICE LATERALS,

TIE-IN LOCATIONS AND VERIFY SIZES AND

MATERIALS PRIOR TO SUBMITTING SHOP

DRAWINGS.

2. CONTRACTOR SHALL GROUT FILL AND

ABANDON ALL EXISTING WATER MAINS

BEING TAKEN OUT OF SERVICE.

CONTRACTOR SHALL REMOVE ALL VALVE

BOXES ON MAINS TO BE ABANDONED AND

RESTORE AREA TO EXISTING CONDITION

OR BETTER. INSTALL CAP AND THRUST

BLOCK ON EXISTING WATER MAIN TO

REMAIN.

3. CONTRACTOR SHALL COORDINATE ALL

TIE-INS WITH TOWN PERSONNEL AT LEAST

ONE WEEK PRIOR TO CONNECTION.

4. CONTRACTOR SHALL CONNECT ALL

EXISTING WATER SERVICES TO NEW PIPE

AND LIMIT SERVICE INTERRUPTION TIME.

5. ALL PIPE JOINTS SHALL BE MECHANICALLY

RESTRAINED.

6. CONTRACTOR SHALL RESTORE EXISTING

SIDEWALK AS NEEDED THROUGHOUT TO

MEET ADA STANDARDS.

7. ALL DRIVEWAYS SHALL BE RESTORED TO

ROW LINE OR TO FIRST CONCRETE JOINT

TO EQUAL OR BETTER CONDITION.
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TOWN OF FORT MYERS BEACH STANDARD DETAILTOWN OF FORT MYERS BEACH STANDARD DETAIL TOWN OF FORT MYERS BEACH STANDARD DETAIL TOWN OF FORT MYERS BEACH STANDARD DETAIL

TOWN OF FORT MYERS BEACH STANDARD DETAIL TOWN OF FORT MYERS BEACH STANDARD DETAIL TOWN OF FORT MYERS BEACH STANDARD DETAIL TOWN OF FORT MYERS BEACH STANDARD DETAIL

DETAIL
1

SCALE: NTS

DETAIL
2

SCALE: NTS

DETAIL3

SCALE: NTS

DETAIL4

SCALE: NTS
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SCALE: NTS
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SCALE: NTS
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SCALE: NTS
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SCALE: NTS
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TOWN OF FORT MYERS BEACH STANDARD DETAIL

TOWN OF FORT MYERS BEACH STANDARD DETAIL

TYPICAL SWALE MILL & RESURFACE EXISTING ASPHALT PAVEMENT

DETAIL
1

SCALE: NTS

DETAIL
2

SCALE: NTS

DETAIL5

SCALE: NTS

DETAIL6

SCALE: NTS

BASE

EXISTING

DUCTILE IRON

(W = PIPE OD (ft) + 2')

NOTES:

CONCRETE RESTORATION ASPHALT RESTORATION

AASHO T-180

TO 98% MAX DENSITY

SUBGRADE COMPACTED

4" MIN
BASE

COMPACTED

1'-6"

MIN

8"

1'-6"

W/2 + 2'5' MIN

CONC

(MONOLITHIC POUR)

6X6-6/6 WWF

REPLACEMENT CONC W/

SURFACE JOINT

EXISTING ASPHALT

(TYP)
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'
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TRENCH WIDTH

(W)

UTILITY PIPE

TRENCH WALL

EXISTING 

2' MIN

1. CONTRACTOR SHALL FILL OPEN CUT TO ALLOW TRAFFIC TO PASS FREELY AND SAFELY PROMPTLY

AFTER INSTALLATION. IF PERMANENT RESTORATION IS TO BE DEFERRED, THE CONTRACTOR SHALL

MAINTAIN THE TEMPORARY CONDITION TO THE RESIDENT INSPECTOR'S SATISFACTION.

2. EXISTING SURFACE AND BASE CUTS SHALL BE MECHANICALLY SAWN.

3. LONGITUDINAL CUTS REQUIRED OVERLAY/RESURFACING TO THE COMPLETE WIDTH OF THE ROAD ON

COUNTY AND EXPRESSWAY AUTHORITY OWNED ROADWAYS.

4. CUTS AT INTERSECTIONS REQUIRE COMPLETE OVERLAY/RESURFACING TO THE END OF ALL RETURN

RADII AND/OR 10FT BEYOND CUT, WHICHEVER IS GREATER FOR AND COUNTY AND EXPRESSWAY

AUTHORITY OWNED ROADWAY INTERSECTIONS.

5. CUTS THROUGH TURNOUTS AND CUL-DE-SACS REQUIRE COMPLETE OVERLAY/RESURFACING ON

COUNTY AND EXPRESSWAY AUTHORITY OWNED ROADWAYS.

6. ALL UTILITY PIPE INSTALLED UNDERNEATH ASPHALT OR CONCRETE ROADWAY SHALL BE DUCTILE

IRON.

UTILITY CROSSING, OPEN CUT

DETAIL4

SCALE: NTS
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PROPOSED SWALE
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3/4" THIRD COURSE FDOT TYPE SP 12.5 ASPHALTIC CONCRETE
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5
EXISTING SUBGRADE TO REMAIN UNCHANGED

EXISTING SUBBASE TO BE REMAIN UNCHANGED.

MILL AND RESURFACE EXISTING ASPHALT PAVEMENT

WITH FDOT TYPE SP 12.5 ASPHALTIC CONCRETE

EOP FINISH ELEV = 3.00'

CL OF ROAD FINISH ELEV = 3.20'
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DETAIL3

SCALE: NTS

TYPE "C" INLET
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Town of Ft. Myers Beach Stormwater Facilities Plan

July 2016

APPENDIX B COST INFORMATION ON ALTERNATIVES AND NET
PRESENT VALUE ANALYSIS



Item No. Description Qty Unit Maintenance 
Unit Cost

Replacement 
Unit Cost

Maintenance 
Subtotal

Replacement 
Subtotal

1 Swale 29800 LF 0.50$               1$                     14,900$          29,800$              
2 Storm Pipe 33100 LF 1.50$               47$                  49,650$          1,555,700$        
3 Inlet 396 EA 25$                  6,000$             9,900$             2,376,000$        
4 Outfall 100 EA 100$                35,000$           10,000$          3,500,000$        

Totals 84,450$          7,461,500$        
Annual Replacement Costs in Today's Dollars 179,076$            

Preliminary Engineer's Opinion of Probable Cost
No Action Alternative

Town of Fort Myers Beach
Stormwater Facility Plan



Item No. Description Estimated Quantity Unit Unit Price Total Price Unit Price of Maintenance
Annual 

Maintenance 
Cost

Recurring Capital Cost

1 Open Systems 
24-inch Outfall or Smaller 37,120                            LF 27.00$                            1,002,240.00$               $4.50/LF Performed over 4-year timeframe 41,760$                

2 Mixed System
Greater than 24-inch Outfall - Swale Section 63,727                            LF 37.00$                            2,357,899.00$               $4.50/LF Performed over 4-year timeframe 71,693$                

3 Mixed Systems 
Greater than 24-inch Outfall - Closed Section 16,157                            LF 57.00$                            920,949.00$                   $6.00/LF Performed over 4-year timeframe 24,236$                

4 Closed Systems 13,090                            LF 50.00$                            654,500.00$                  $6.00/LF Performed over 4-year timeframe 19,635$                
5 15-inch cross drain 8,774                              LF 45.00$                            394,830.00$                  $6.00/LF Performed over 4-year timeframe 13,161$                
6 Inlets 585                                  EA 2,700.00$                      1,579,500.00$               $100/EA Performed over 4-year timeframe 14,625$                
7 New Outfalls 6                                      EA 20,000.00$                    120,000.00$                  $1,000/EA Performed over 10-year timeframe 600$                      
8 Upsized Outfalls 66                                    EA 20,000.00$                    1,320,000.00$              $1,000/EA Performed over 10-year timeframe 6,600$                  
9 Rehab Outfalls 15                                    EA 10,000.00$                    150,000.00$                  $1,000/EA Performed over 10-year timeframe 1,500$                  

10 6x12 Sediment Box 39                                    EA 120,000.00$                  4,680,000.00$              $1,200/EA Annually 46,800$                
11 8x14 Sediment Box 8                                      EA 140,000.00$                  1,120,000.00$              $1,200/EA Annually 9,600$                  
12 Maintenance of Adequately Sized System 5,390                              LF 6.00$                              32,340.00$                    $4.50/LF Performed over 4-year timeframe 6,064$                  
13 Backflow Preventor 87                                    EA 5,000.00$                      435,000.00$                  
14 Mill and Resurface Roadway with Crown 194,667                          SY 15.00$                            2,920,000.00$              
15 Roadway Crossing  Reconstruction 6,499                              SY 40.00$                            259,970.37$                  

North Estero Phase IIA 1                                      LS 2,266,000.00$              2,266,000.00$              Phase IIA Maintenance 31,724$                
*Only included in Grand Total

Total Construction Cost 17,947,228.37$            Total 287,997.13$        
Contractor General Requirements 1,794,722.84$              
Design and Permitting 3,589,445.67$              
Contingency (25%) 4,486,807.09$              
Grand Total 30,200,000.00$            

Town of Fort Myers Beach
Stormwater Facility Plan

Preliminary Engineer's Opinion of Probable Cost
Sediment Boxes Alternative



Item No. Description Estimated Quantity Unit Unit Price Total Price Unit Price of Maintenance
Annual 

Maintenance 
Cost

Recurring Capital Cost

1 Open Systems 
24-inch Outfall or Smaller 37,120                            LF 27.00$                            1,002,240.00$               $4.50/LF Performed over 4-year timeframe 41,760$                

2 Mixed Systems 
Greater than 24-inch Outfall - Swale Section 63,727                            LF 37.00$                            2,357,899.00$               $4.50/LF Performed over 4-year timeframe 71,693$                

3 Closed Systems 2,080                              LF 50.00$                            104,000.00$                   $6.00/LF Performed over 4-year timeframe 3,120$                  
4 Exfiltration 27,167                            LF 150.00$                          4,075,050.00$              $2,850,000/17 years
5 Exfiltration Cleanouts/Inlets 544                                  EA 3,200.00$                      1,740,800.00$              $100/EA Performed over 4-year timeframe 54,400$                
6 15-inch cross drain 8,774                              LF 45.00$                            394,830.00$                   $6.00/LF Performed over 4-year timeframe 13,161$                
7 Inlets 41                                    EA 2,700.00$                      110,700.00$                  $100/EA Performed over 4-year timeframe 1,025$                  
8 New Outfalls 6                                      EA 20,000.00$                    120,000.00$                  $1,000/EA Performed over 10-year timeframe 600$                      
9 Upsized Outfalls 54                                    EA 20,000.00$                    1,080,000.00$              $1,000/EA Performed over 10-year timeframe 5,400$                  

10 Rehab Outfalls 27                                    EA 10,000.00$                    270,000.00$                  $1,000/EA Performed over 10-year timeframe 2,700$                  
11 6x12 Sediment Box 11                                    EA 120,000.00$                  1,320,000.00$              $1,200/EA Annually 13,200$                
12 8x14 Sediment Box -                                   EA 140,000.00$                  -$                                $1,200/EA Annually -$                      
13 Maintenance of Adequately Sized System 5,390                              LF 6.00$                              32,340.00$                     $4.50/LF Performed over 4-year timeframe 6,064$                  
14 Backflow Preventor 87                                    EA 5,000.00$                      435,000.00$                  
15 Roadway Reconstruction 73,000                            LF 40.00$                            2,920,000.00$              $1086680/17 years

North Estero Phase IIA 1                                      LS 2,266,000.00$              2,266,000.00$              Phase IIA Maintenance 31,724$                
*Only included in Grand Total

Total Construction Cost 15,962,859.00$            Total 244,846.63$        
Contractor General Requirements 1,596,285.90$              
Design and Permitting 3,192,571.80$              
Contingency (25%) 3,990,714.75$              
Grand Total 27,100,000.00$            

Town of Fort Myers Beach
Stormwater Facility Plan

Preliminary Engineer's Opinion of Probable Cost
Exfiltration Alternative



NPV Factor
0.04625 Capital Costs O & M Costs Sum Capital Costs O & M Costs Sum Capital Costs O & M Costs Sum

1 27,100,000$         27,100,000$  30,200,000.00$   30,200,000$         179,076$        84,450$        263,526$            
2 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
3 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
4 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
5 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
6 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
7 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
8 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
9 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            

10 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
11 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
12 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
13 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
14 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
15 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
16 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
17 5,161,730$           244,847$         5,406,577$     287,997$        287,997$              179,076$        84,450$        263,526$            
18 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
19 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
20 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
21 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
22 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
23 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
24 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
25 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
26 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
27 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
28 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
29 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
30 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
31 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
32 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
33 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
34 5,161,730$           244,847$         5,406,577$     287,997$        287,997$              179,076$        84,450$        263,526$            
35 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
36 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
37 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
38 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
39 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
40 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
41 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
42 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
43 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
44 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
45 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
46 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
47 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
48 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
49 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            
50 244,847$         244,847$        287,997$        287,997$              179,076$        84,450$        263,526$            

Total 33,912,832$  Total 34,167,307$         Total 5,103,652$         
Say 34,000,000$  Say 34,200,000$         Say 5,200,000$         

Sediment Boxes Only No ActionExfiltration and Sediment Boxes
Year

Town of Fort Myers Beach
Stormwater Facility Plan

Preliminary Engineer's Opinion of Probable Cost
Net Present Value Analysis



Town of Ft. Myers Beach Stormwater Facilities Plan

July 2016
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