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EXECUTIVE SUMMARY 

This planning document was prepared by Woodard & Curran, Inc. (Woodard & Curran) to meet the 

requirements of the Florida State Revolving Fund (SRF) program for Clean Water Facility Planning. The City 

of Labelle, Florida, (City) developed this Facilities Plan to evaluate utility needs to support population 

growth, improve resiliency, and replace or upgrade aging wastewater infrastructure. This Facilities Plan is a 

planning-level document that defines project needs and estimated costs that will enable the City to apply 

for grants and low-interest funds for the design and construction of essential wastewater utilities. 

This Facilities Plan is based on a 20-year planning period from 2026 to 2046. The evaluation area includes 

the City of Labelle which is shown in Figure 1. The wastewater treatment, collection, and conveyance system 

consist of a wastewater treatment plant (WWTP), 24 pump stations (two of which are privately owned), 

approximately 11 miles of force main, and 21 miles of gravity main. The WWTP has a permitted 0.75-million 

gallons per day (MGD) average daily volumetric flow rate. Wastewater flowing into the WWTP is conveyed 

by pump stations that are connected by a manifold. 

The City’s population projection for the 2026-2046 planning period was evaluated based on population 

growth statistics from the Bureau of Economic and Business Research (BEBR) and the United States (U.S.) 

Census. The City’s population has steadily increased from 2013 to 2022, and the City requires adequate 

WWTP and wastewater collection and conveyance system capacities to meet future demands. 

Five potential projects were evaluated in this Facilities Plan. Three alternatives were evaluated for each of 

these five potential projects. The first alternative is to make no improvements and other alternatives varied 

for each potential project. The five potential projects include WWTP, Pump Station 3, Pump Station 4, Master 

Pump Station, and the wastewater collection system improvements. These potential projects were evaluated 

because the associated facilities are approaching the end of their useful life. The current WWTP and 

conveyance system were constructed in or about 2000. The WWTP and wastewater collection and 

conveyance system have significantly deteriorated. Portions of the wastewater collection system are 

susceptible to rainwater inflow and groundwater infiltration. 

The four alternatives evaluated for the City’s WWTP were no infrastructure improvements, rehabilitation 

and expansion of the existing WWTP, and constructing a new WWTP on another site with a oxidation ditch 

style biological treatment process and constructing a new WWTP on another site with a packaged style 

biological treatment process. Alternative 3 has been selected and its associated capital cost is in Table E-1 

below. The three alternatives evaluated for the City’s pump stations were no infrastructure improvements, 

rehabilitation and expansion of the existing Pump Station, and construction of a new Pump Station. 

Alternative 3 is recommended for all the evaluated pump stations and the associated capital cost is in Table 

E-1 below. The three alternatives evaluated for the City’s wastewater collection system were no 

infrastructure improvements, rehabilitation of the existing pipes and replacement of selected pipe segments 

as outlined in the sewer system evaluation survey (SSES), and the complete replacement of all wastewater 

collection pipes and manholes that were identified as defective in the SSES. Alternative 2 is recommended 

and its associated capital cost is in Table E-1 below. 
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Table ES-1: Facility Plan Alternative Selection and Associated Cost 

Project Alternative Selected Capital Cost 

Wastewater Treatment Plant (WWTP) Alternative 4: New WWTP $57,809,000 

Lift Station 3 Alternative 3: Lift Station 3 

Reconstruction 

$844,000 

Lift Station 4 Alternative 3: Lift Station 4 

Reconstruction 

$828,000 

Sewer Collection Alternative 2: Sewer 

Rehabilitation 

$5,908,000 

Detailed analysis outlining each of the project’s needs, alternatives, capital costs, life cycle costs, and 

additional information can be found in the following report. 
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1. PROJECT PLANNING 

1.1 LOCATION 

The City of LaBelle, Florida (City) is located on the northern boundary of Hendry County and is approximately 

30 miles East of Fort Myers, Florida. Hendry County is bordered by Glades County to the North, Palm Beach 

County to the East, Broward County to the southeast, Collier County to the south, Fort Myers County to the 

west, and Charlotte County to the northwest. This City has an approximate land area of 12 square miles. 

1.2 EXISTING & FUTURE CONDITIONS 

1.2.1 Description of Planning Area 

The planning area is located within the City Limits of LaBelle, Florida consisting of approximately 9,270 acres. 

The City of LaBelle is located in northwestern Hendry County, about 32 miles east of Fort Myers and 92 

miles west of West Palm Beach. The City of LaBelle is the county seat of Hendry County and provides urban 

and commercial amenities for surrounding communities in Hendry and Glades counties. The 

Caloosahatchee River traverses the northern boundary of the City of LaBelle. The City of LaBelle is within 

the South Florida Water Management District (SFWMD) and Coastal Heartland National Estuary Program 

area. Two major state roads, State Road (SR) 80 and State Road 29, divide the City. The planning area is 

depicted in Figure E-1. 

1.2.2 Climate 

Located in South Florida, the City is within the boundary of Hendry County, Florida. The City’s climate is 

characterized as hot and humid for five months out of the year, from May through October. The City has 

an average daily high temperature above 87 degrees Fahrenheit during the hot season. The cool season 

lasts for approximately three months, December through early March. The City has an average low of 52 

degrees Fahrenheit during the cool season. 

Table 1-1: Summary of Climate Averages 

 LaBelle, Florida United States 

Rainfall (inches) 40.1 38.1 

Snowfall (inches) 0.0 27.8 

Precipitation (days) 136.3 106.2 

Average July High (Deg F) 91 85.8 

Average Jan. Low (Deg F) 52 21.7 

Elevation (feet) 13 2,443 

1.2.3 Topography & Drainage 

The topography within two miles of LaBelle, Florida is mostly flat, with a maximum elevation change of 23 

feet and an average elevation above sea level of 12 feet. The geographical coordinates of LaBelle are 26.762 

deg latitude, -81.438 deg longitude. The area within two miles of LaBelle, Florida is covered by artificial 

surfaces (60%), cropland (26%), and herbaceous vegetation (14%). 
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According to the United States Fish and Wildlife Service National Wetlands Inventory, the planning area 

consists of Freshwater Emergent Wetlands, Freshwater Forested/Shrub Wetland, Lakes, and Riverine. The 

average elevation of the City is 13 feet above sea level with only moderate variations in elevation. The 

drainage of the planning area is comprised of the following: 

• 91.2% of soils are characterized as somewhat poorly drained, poorly drained or very poorly drained. 

• 1.2% of soil is well drained. 

The following section lists detailed information on specific types of soils and drainage class within the 

planning area. 

1.2.4 Geology, Soils, Physiography 

The United States Department of Agriculture Natural Resources Conservation Service Soil Survey denotes 

that planning area is composed of twenty-nine different types of soils, as provided in Table 1-2. 

Approximately 50% of the land area is composed of soils that are classified as moderately high, high, and 

very high capacity to transmit water. 30% of the planning area is classified as moderately low to moderately 

high capacity to transmit water. The remaining percentage is classified as low to moderately low capacity 

to transmit water. 

The most predominant soil types found in the planning area are characterized as sandy and sandy loamy. 

The surface to ten inches below, upper horizons, of soils in the planning area are classified as 91.7% 

sand/fine sand, 5.7% as fine sand loamy, and .2% muck. See Appendix A for the Custom Soil Resource 

Report.  
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Table 1-2: Soil Types Within the Planning Area 

Soil Type Drainage Class % of AOI 
1) Cypress Lake sand, 0-2% slopes Poorly drained 10.3 

2) Pineda sand, limestone substratum Poorly drained 5.4 

4) Oldsmar sand, 0-2% slopes Poorly drained 6.0 

6) Wabasso sand, 0-2% slopes Poorly drained 8.4 

7) Immokalee sand, 0-2% slopes Poorly drained 18.7 

8) Malabar sand, 0-2% slopes  Poorly drained 3.9 

9) Riviera fine sand, 0-2% slopes Poorly drained 1.9 

10) Pineda-Pineda, wet, fine sand, 0-2%slopes Poorly drained 0.0 

14) Wabasso sand, limestone substratum, 0-2% slopes Poorly drained 7.3% 

15) Myakka sand, 0-2% slopes Poorly drained 0.4% 

17) Basinger sand, 0-2% slopes Poorly drained 3.8% 

18) Pompano sand, 0-2% slopes Poorly drained 3.2% 

19) Gator muck, frequently ponded 0-1% slopes Very poorly drained 0.8% 

20) Okeelanta muck Very poorly drained 0.1% 

21) Holopaw sand, 0-2% slopes Poorly drained 7.3% 

22) Valkaria sand Poorly drained 1.0% 

27) Riviera sand, limestone substratum Poorly drained 6.3% 

28) Cypress Lake sand, frequently ponded, 0-1% slopes Very poorly drained 0.9% 

29) Oldsmar sand, limestone substratum Poorly drained 3.8% 

32) Riviera sand, frequently ponded, 0-1% slopes Very poorly drained 0.7% 

34) Chobee fine sandy loan, limestone substratum, 

depressional  

Very poorly drained 0.5% 

37) Tuscawilla fine sand, 0-2% slopes Very poorly drained 0.5% 

39) Udifluvents Very poorly drained 0.1% 

45) Pahokee muck, drained, 0-1% slopes Very poorly drained 0.1% 

47) Udorthents Well drained 1.2% 

49) Aquents, organic substratum Poorly drained 0.2% 

53) Adamsville fine sand, 0-2% slopes Somewhat poorly drained 1.6% 

57) Chobee fine sandy loam, frequently ponded, 0-1% 

slopes 

Very poorly drained 5.2% 

62) Pineda sand, depressional  Very poorly drained 0.1% 

99) Water N/A N/A 

1.2.5 Surface & Ground Water Hydrology 

The Caloosahatchee River flows through the City of LaBelle City Limits and is identified within the Florida 

Department of Environmental Protection (FDEP) Caloosahatchee River Basin Management Action Plan 

(BMAP). The Caloosahatchee River and Estuary Watershed are located in Southwest Florida in Charlotte, 

Glades, Hendry, and Lee Counties. The river runs from Lake Okeechobee through a series of locks to San 

Carlos Bay. The freshwater segment of the Caloosahatchee is from Lake Okeechobee to the Franklin Lock 

(S-79). The marine segment extends from the Franklin Lock to Shell Point, adjacent to San Carlos Bay, with 

Pine Island Sount to the northwest and Estero Bay to the southeast. The Caloosahatchee River and Estuary 

Watershed is comprised of three subwatersheds and 27 basins. 

Because the river and estuary have been exposed to hydrologic, land use, and other anthropogenic 

modifications, the water quality in the estuary and surrounding tributaries to the Caloosahatchee River has 
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been degraded. FDEP adopted total maximum daily loads (TMDLs) for total nitrogen (TN) and total 

phosphorus (TP) for waterbodies in the watershed. 

The source of drinking water for the planning area is the Upper Floridan Aquifer (UFA). The UFA is typically 

composed of limestone and dolomite and has high flows near the center of the state where the planning 

area is located. 

1.2.6 Surface & Ground Water Quality 

The planning area is located in the West Caloosahatchee Subwatershed. According to the FDEP 

implementation of the Impaired Waters Rule (IWR), the Caloosahatchee River and Estuary located within 

the planning area is impaired with a water body classification as 3F, 1. Currently, most surface waters in the 

Caloosahatchee River and Estuary Watershed are categorized as Class III waters, meaning they must be 

suitable for recreation and must support fish consumption and the propagation and maintenance of a 

healthy, well-balanced population of fish and wildlife. In 2005, FDEP identified the Caloosahatchee Estuary 

as impaired for chlorophyll caused by excessive nutrients. Since, FDEP has identified various tributaries to 

the river, including WBID3237B as impaired for dissolved oxygen (DO). The Caloosahatchee Estuary TMDL 

was adopted in 2009 for TN. 

1.2.7 Water Uses 

The UFA is used as the source of drinking water for the City’s utility service area. Surface water in the 

planning area is used for recreational purposes such as boating and fishing. 

1.2.8 Source Water Protection 

In 2020, an assessment of potential contamination to the source water was completed as part of the Source 

Water Assessment and Protection Program (SWAPP) with FDEP under the Safe Drinking Water Act (SDWA). 

The source water protection area is the area encompassed within a five-year groundwater travel time, 

defined as the area from which water will drain to a well pumping at the average daily permitted rate for a 

five-year period. In this area all potential sources of contamination were identified and given a susceptibility 

score and a concern level. Per the 2023 SWAPP, there are three unique potential sources of contamination 

within the protection areas for the potable water wells operated by the City. Table 1-3 provides the list of 

potential contamination sources. The potential sources of contamination have a low concern level. The 2023 

SWAPP results for the City can be found in Appendix B. 

Table 1-3: Summary of Potential Source Water Contamination Sources 

Facility Type Facility Class Status Name Susceptibility 

Score 

Concern 

Level 
Petroleum Storage Tank Local Government Open LaBelle City Well #2 2.77 Low 

Petroleum Storage Tank Local Government Open LaBelle City Well #3 2.77 Low 

Petroleum Storage Tank Local Government Open LaBelle City Well #2 2.77 Low 

 



  

 

 

City of LaBelle (0234532.01) 1-5 Woodard & Curran, Inc. 

SRF Clean Water Facility Plan  November 2024 

1.2.9 Wetlands 

According to the United States Fish and Wildlife Service (USFWS) National Wetlands Inventory, the planning 

area consists of Freshwater Emergent Wetlands, Freshwater Forested/Shrub Wetland, Lakes, and Riverine. It 

is not anticipated that the proposed project will have any negative effect on wetlands because all proposed 

upgrades will be done outside of any wetland’s boundaries or in existing right-of-way. See Figure 1-1 below. 
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1.2.10 Environmentally Sensitive Land 

According to the United States Department of Agriculture Natural Resources Conservation Service, 86.2% 

of the planning area consists of farmland of unique importance, defined as land other than prime farmland 

that is used for the production of specific high-value food and fiber crops. It has the special combination of 

soil quality, growing season, moisture supply, temperature, humidity, air drainage, elevation, and aspect 

needed for the soil to economically produce sustainable high yields of these crops when properly managed. 

The water supply is dependable and of adequate quality. The remainder of soil within the planning area is 

classified as not prime farmland. Table 1-4 below provides a summary of information on the farmland of 

unique importance within the planning area. 

Table 1-4: Farmland of Unique Importance 

Soil Type Percentage Acreage 
1) Cypress Lake sand, 0-2% slopes 10.3% 949.6 
2) Pineda sand, limestone substratum 5.4% 501.3 
4) Oldsmar sand, 0-2% slopes 6.0% 552.4 
6) Wabasso sand, 0-2% slopes 8.4% 777.8 
7) Immokalee sand, 0-2% slopes 18.7% 1,724.9 
8) Malabar sand, 0-2% slopes 3.9% 355.8 
9) Riviera fine sand, 0-2% slopes 1.9% 179.9 
10) Pineda-Pineda, wet, fine sand, 0-2%slopes 0.0% 1.9 
14) Wabasso sand, limestone substratum, 0-2% slopes 7.3% 673 
15) Myakka sand, 0-2% slopes 0.4% 39.9 
17) Basinger sand, 0-2% slopes 3.8% 350.5 
19) Gator muck, frequently ponded 0-1% slopes 0.8% 70.3 
20) Okeelanta muck 0.1% 9.7 
21) Holopaw sand, 0-2% slopes 7.3% 670.3 
22) Valkaria sand 1.0% 97 
27) Riviera sand, limestone substratum 6.3% 581.5 
29) Oldsmar sand, limestone substratum 3.8% 352.4 
32) Riviera sand, frequently ponded, 0-1% slopes 0.7% 68.7 
45) Pahokee muck, drained, 0-1% slopes 0.1% 10.1 
TOTAL: 80.2% 7,966.5 

1.2.11 Plant & Animal Communities 

The USFWS Information for Planning and Consultation (IPaC) list includes 12 different species of birds, 

reptiles, flowering plants, and insects within the planning area. No critical habitats were found within the 

planning area. Species are classified as candidate, proposed threatened, threatened, or endangered. Table 

1-5 below shows the endangered species located in the planning area and the status of each one. Because 

the proposed project is to take place in previously disturbed areas, the project is not likely to adversely 

affect resources protected by the Endangered Species Act of 1973. According to the USFWS Consistency 

Letter dated July 22, 2024, the City of LaBelle proposed project is unlikely to have any detrimental effects 

to federally listed species or critical habitat and no effect on the species listed below. 
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The final critical habitat has been identified for the Florida Bonneted Bat, West Indian Manatee, and the 

Everglade Black Rail bird. According to USFWS Clearence Letter, the Official Species List can be found in 

Appendix C. 

Table 1-5: Endangered Species List within Planning Area 

Category Species Common Name Species Scientific Name Status 

Mammals Florida Bonneted Bat Eumops floridanus Endangered 

 Florida Panther  Puma (=Felis) concolor coryi Endangered 

 Puma Mountain Lion Puma (=Felis) concolor  Threatened 

 Tricolored Bat Perimyotis subflavus Proposed 

Endangered 

 West Indian Manatee Trichechus manatus Threatened 

Birds Crested Caracara Caracara plancus audubonii Threatened 

 Eastern Black Rail  Laterallus jamaicensis ssp. 

jamaicensis 

Threatened 

 Everglade Snail Kite Rostrhamus sociabilis 

plumbeus 

Endangered 

 Florida Scrub-jay Aphelocoma coerulescens Threatened 

Reptiles American Alligator Alligator mississippiensis Threatened 

 Eastern Indigo Snake  Drymarchon couperi Threatened 

Insects Monarch Butterfly  Danaus plexippus Candidate 

1.2.12 Archeological & Historical Sites 

According to the National Register of Historic Places Catalog, there is one historical site within the City 

Limits of LaBelle. The proposed project will not have an impact on known historical or archeological sites. 

• Name: Caldwell Home Place 

• Reference Number: 03000009 

• State: Florida 

• County: Hendry 

• Address: 160 Curry Street 

• Area of Significance: Entertainment/ Recreation; Architecture 

1.2.13 Floodplains 

Flood zones for the planning area are designated in Figure 1-2. Most of the proposed planning area is 

within a Zone X floodplain with minimal to moderate flood hazard. All flood zones in the planning area are 

categorized as Zone A, Zone AE or Zone X. The Federal Emergency Management Agency (FEMA) defines 

Zone A and Zone AE as areas subject to inundation by the one percent (1%) annual chance flood event, 

base flood elevations or flood depths have been determined for Zone AE. All proposed improvements will 

be designed and constructed above the 500-Year Floodplain. 
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1.2.14 Air Quality 

Hendry County Air Quality Index was rated “Good” for most days out of the year. According to FDEP, Hendry 

County is classified as an area of attainment with respect to the National Ambient Air Quality Standards for 

Ozone. 

Emissions from construction vehicles during construction are the only effect on air quality that is anticipated. 

Construction is anticipated to last 24 months. Project activities will be monitored by the FDEP. There are no 

anticipated long-term environmental consequences in regard to air quality. 

1.2.15 Managerial Capacity 

As the utility owner, the City of LaBelle has the sole responsibility and authority to build, operate, and 

maintain the wastewater system. 

1.2.16 Operation & Maintenance Program 

The City contracts the wastewater operations and maintenance activities at the wastewater treatment facility 

to a private firm, Woodard & Curran, Inc. Under this contract, routine monthly inspections and maintenance 

are provided for the utility. Woodard & Curran manages repairs and any other issues that may arise at the 

utility. Any repairs beyond the abilities of Woodard & Curran are contracted out to a third-party contractor. 

Operations and maintenance follow the guidelines established in the FDEP regulatory permit. Woodard & 

Curran has maintained regulatory compliance over the past year. 

1.3 POPULATION TRENDS & PROPOSED DEVELOPMENT 

1.3.1 Population Trends 

The City has population estimates from the U.S. Census Bureau (USCB) and the University of Florida’s Bureau 

of Economic Business Research (BEBR). The population projection for the 2026-2046 planning period is 

based on data sets from both sources. The BEBR population estimates listed in Table 1-6 indicate that the 

City’s population increased by an average 0.87% per year from 2013 to 2023. 
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Table 1-6: Bureau Of Economic and Business Research City of LaBelle Population Growth 

BEBR Data 

Year Population Estimate (LaBelle Fl) % Growth 

2013 4,669 - 

2014 4,708 0.84% 

2015 4,792 1.78% 

2016 4,807 0.31% 

2017 4,951 3.00% 

2018 5,025 1.49% 

2019 5,108 1.65% 

2020 5,151 0.84% 

2021 5,019 -2.56% 

2022 5,041 0.44% 

 Average Population Growth (per year) 0.87% 

The USCB population estimates that are listed in Table 1-7 indicate that the City’s population increased by 

an average 0.86% for the years 2000, 2010, and 2020. 

Table 1-7: USCB Population Estimates in 2000, 2010, and 2020 

U.S. Census Data 

Year Population (LaBelle Fl) % Growth 

2000 4,210 - 

2010 4,640 10.21% 

2020 4,966 7.03% 

 Average Population Growth (per year) 0.86% 

An average population increase of 0.87% per year was applied to estimate future wastewater volumetric 

flow rates in the City. This average annual growth rate does not include wastewater from future housing 

developments. For the purposes of this facilities plan, the population projection is 20 years past the 

anticipated construction completion date. According to FDEP Consent Order No. 22-2259 dated January 18, 

2023, a wastewater treatment plant (WWTP) that can meet the City’s future needs must be completed by 

December 2026. The planning period for this Facilities Plan will end in the year 2046. According to BEBR 

data, the City had a population of 5,041 in 2022. A 0.87% per year population increase over 24 years results 

in the City’s population increasing to 6,094 in 2046. 

1.3.2 Proposed Development 

The City has agreed to collect, convey, and treat wastewater from a proposed recreational vehicle (RV) resort 

named “Old Florida RV Resort”. The RV resort is located south of State Road 80 and east of the Lee County 

Line. The property is located outside the limits of the City of LaBelle. Wastewater from the RV resort will be 

pumped through a force main that runs along State Road 80 and to the existing WWTP. Within the executed 

developer’s agreement (Appendix D) the RV resort has been allocated a wastewater volumetric flow rate 

of 62,339 gallons per day (gpd). Analysis conducted in Section 2.3 of this report indicates that the City’s 
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residents generate approximately 124 gallons per day per capita (gpdc) of wastewater. Using these 

estimates, the Old Florida RV Resort will add approximately 503 people to the wastewater system. The new 

forcemain and utility extension which extends multiple miles down SR-80 has potential to attract new 

development leading to additional water and sewer system users located along SR-80. 

1.3.3 Planning Period Population Growth 

By the end of the planning period, 6,597 people will contribute municipal wastewater to the City’s collection, 

conveyance, and treatment system. This population was determined by a 6,094-population projection in 

the City of LaBelle in 2046 and 503 people in the Old Florida RV Resort. 
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2. NEED FOR PROJECT (WASTEWATER TREATMENT PLANT) 

The City owns a WWTP that is located at 370 Citrus Street, LaBelle, Florida. The WWTP began operation in 

1999 and treats municipal wastewater. It includes screening, sequencing batch reactors (SBRs), chlorine 

disinfection, aerobic digestion, and a pump station that conveys treated effluent to rapid-infiltration basins 

(RIBs) or a deep-injection well. The RIBs are located on the corner of Highway 835 (Forrey Drive) and 

Highway 80 (E. Hickpochee Avenue), and the deep-injection well is at the Water Treatment Plant (WTP), 

which is located on FL-29, LaBelle, FL. The WWTP, WTP and RIB are all displayed in Figure 2-1. The WWTP 

discharges 0.75 million gallons per day (MGD) on an annual average day (AAD) basis, and the discharge is 

permitted by FDEP permit number FLA014283. Effluent discharged from the WWTP must comply with the 

permit limits described in Table 2-1. This includes effluent that is discharged through the RIBs and deep-

injection well. The RIBs are surrounded by four monitoring wells that include one background well, two 

compliance wells, and one intermediate well. Samples from these wells are required once every three 

months (i.e., quarterly). These monitoring wells must comply with the permit criteria described in Table 2-

2. 

Table 2-1: Wastewater Treatment Plant Effluent Permit Limits for City of LaBelle WWTP (FDEP 

Permit # FLA014283) 

Parameter Units Max/Min Limit Statistical Basis 

Carbonaceous 5-day 

Biochemical Oxygen Demand, 

at 20°C (CBOD5) 

mg/L 

Max 20 Annual Average 

Max 30 Monthly Average 

Max 45 Weekly Average 

Max 60 Single Sample 

Total Suspended Solids (TSS) mg/L 

Max 20 Annual Average 

Max 30 Monthly Average 

Max 45 Weekly Average 

Max 60 Single Sample 

Fecal Coliform #/100mL 

Max 200 Annual Average 

Max 200 Monthly Geometric Mean 

Max 800 Single Sample 

pH s.u. 
Min 6.0 Single Sample 

Max 8.5 Single Sample 

Total Residual Chlorine mg/L Min 0.5 Single Sample 

Nitrate (as N) mg/L Max 12.0 Single Sample 

Volumetric Flow Rate MGD Max 0.75 Annual Average 
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Table 2-2: Groundwater Permit Parameters for the City of LaBelle Rapid Infiltration Basins (RIBS) 

& Ground Water Injection (FDEP Permit # FLA014283) 

Parameter 
Compliance 

Well Limit 
Units Sample Type 

Water Level Relative to the National Geodetic 

Vertical Datum (NGVD) 
Report ft In situ 

Nitrate (as N) 10 mg/L Grab 

Total Dissolved Solids (TDS) 500 mg/L Grab 

Arsenic, Total Recoverable 10 μg/L Grab 

Chlorides (as Cl) 250 mg/L Grab 

Cadmium, Total Recoverable 5 μg/L Grab 

Lead, Total Recoverable 15 μg/L Grab 

Fecal Coliform 0 #/100mL Grab 

pH 6.5-8.5 s.u. In Situ 

Sulfate, Total 250 mg/L Grab 

Turbidity Report NTU Grab 

Specific Conductance Report umhos/com In Situ 

Temperature (C), Water Report Deg C In Situ 

Dissolved Oxygen (DO) Report mg/L In Situ 

Sodium, Total Recoverable 160 mg/L Grab 

2.1 HEALTH, SANITATION, AND SECURITY 

2.1.1 Health and Sanitation 

The City of LaBelle WWTP operators have not reported health or sanitation violations. The WWTP has an 

emergency shower and eye wash station. 

2.1.2 Security 

The existing WWTP is surrounded by a 6-foot chain link fence with barbed wire. There is a rolling gate at 

the entrance to the WWTP to allow personnel and vehicles access to the WWTP. The WWTP has lighting. 

2.2 EXISTING INFRASTRUCTURE 

The existing WWTP receives and treats wastewater from approximately 61% of the City’s residents. Data 

from discharge monitoring reports (DMRs) indicate the WWTP effluent complies with permit limits 

described in Table 2-1. However, according to the FDEP Consent Order number 22-2259, the WWTP has 

experienced 16 spills of untreated, partially treated, and treated wastewater from October 19, 2019, until 

December 1, 2022. The RIBs have also experienced 10 groundwater quality exceedances from July 1, 2019, 



  

 

 

City of LaBelle (0234532.01) 2-4 Woodard & Curran, Inc. 

SRF Clean Water Facility Plan  November 2024 

until December 31, 2022. During the 20-year planning period, which ends in 2046, the WWTP is likely to see 

an increase in average volumetric flow rates as outlined in this report. The WWTP is projected to receive an 

average annual daily flow of 0.82 MGD and a maximum daily flow of 1.05 MGD. The existing unit processes 

at the WWTP are described in this section. 

Headworks 

Municipal wastewater flows to headworks that have a Hycor® Model HS 72-1 static screen. Solids that are 

captured by the static screen are collected onsite and then disposed of offsite. Screened wastewater flows 

to a master pump station. According to the WWTP Draft Operation and Maintenance Manual dated April 

2001, the static screen has been designed to process a 0.75-MGD annual average daily flow (AADF) and 

1.85-MGD peak hour flow (PHF). Wastewater that exceeds a 1.85-MGD volumetric flow rate bypasses the 

static screen and flows to the Master Pump Station. 

Raw Sewage Pump Station (Master Lift Station) 

The Master Pump Station contains three submersible pumps, two are duty pumps and one is a supplemental 

pump. The pumps operate in an alternating fashion (lead-lag) to feed screened wastewater to the SBRs. The 

duty pumps have 604-gallons per minute (gpm) capacities, which provides for a total 1,208-gpm capacity. 

The supplemental pump has a 442-gpm capacity and is utilized to convey peak flows. 

Secondary Treatment 

Screened wastewater is pumped to three SBRs that are configured as a fill-and-draw activated sludge 

process. The SBRs are sized to treat a 0.75-MGD AADF and 1.125-MGD PHF. Each SBR has been designed 

to operate with five cycles per day and is 49-feet wide, 49-feet long, and 17-feet deep. The maximum, 

minimum, and average side water depth in each of these SBRs is 15, 11, and 14 feet, respectively, which 

corresponds to 0.269, 0.198, and 0.251-million gallons (MG) reaction volumes, respectively. 

The SBR phases include: 

1. Mix Fill Phase: Screened wastewater flows into an unaerated SBR. 

2. React Fill Phase:  Screened wastewater flows into an aerated SBR. 

3. React Phase:  There is no SBR filling during this phase. Mixing and cyclic aeration (i.e., on and off). 

4. Settle Phase: During this phase there is no mixing, aeration, or flow into or out of an SBR. This phase 

allows for liquid and solids separation. 

5. Decant and Idle Phase:  Treated water flows over a weir and through a decant valve. Treated water 

flows from the SBR to chlorine contact tanks (CCTs) for disinfection. 

The SBRs at the WWTP have phase durations that are listed in Table 2-3. 
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Table 2-3: Sequential Batch Reactor General Operating Times 

Phase Approximate Operating Time 

Mix Fill Phase 35 minutes 

React Fill Phase 60 minutes 

React Phase 85 minutes 

Settle Phase 45 minutes 

Decant Phase 65 minutes 

Idle Phase 0-65 minutes 

Waste Sludge Phase 15 minutes 

Two positive displacement blowers provide air to meet process oxygen requirements, and floating mixers 

are utilized to agitate SBR contents. Waste activated sludge (WAS) is pumped to aerobic digesters after the 

decant phase. 

Solids Handling 

The solids handling system consists of two aerobic digesters and a belt-filter press (BFP) for digested sludge 

dewatering (Ashbrook Klampress KP05 Skid, Model MPS#40685). Polymer is mixed with the digested sludge 

prior to the BFP. According to Alfa Laval Inc., the existing BFP has a 1-meter wide belt and 75-gpm sludge 

processing capacity when the sludge has a 25,000-MG total suspended solids (TSS)/L concentration. The 

solids handling system was designed to process 1,670 lbs TSS/day. The aerobic digesters have a total 

200,000-gallon volume, provide for a 10-day hydraulic residence time (HRT), and are aerated by positive 

displacement blowers and coarse-bubble diffusers. The dewatered solids are placed in a dumpster, are 

collected, and then transported to a landfill. Filtrate from the BFP is pumped to the headworks for further 

treatment. 

Disinfection 

SBR effluent is pumped to two Chlorine Contact Tanks (CCTs). Each CCT is 16-feet wide, 20-feet long, and 

6-feet deep and has a 24-minute HRT at the 1.7-MGD design volumetric flow rate. Liquid sodium 

hypochlorite (10.5% by weight) is pumped from a double walled tank by two peristaltic pumps (Pulsafeeder 

Chemtuff). The liquid sodium hypochlorite is injected into the CCTs through a pipe. Disinfected water flows 

from the CCTs to an effluent pump station. 

Effluent Discharge 

Disinfected water is discharged through RIBs or a deep-injection well. The RIBs are permitted to receive up 

to a 0.75-MGD AADF, and the deep-injection well is permitted to receive up to 2.63 MGD. However, the 

WWTP is currently permitted to discharge an average of 0.75 MGD to the deep-injection well. Disinfected 

water is seldom discharged through the deep-injection well, but the well is utilized to discharge 

approximately 250,000 gpd of brine concentrate from the City’s WTP. 
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2.3 EXISTING AND FUTURE WASTEWATER FLOWS AND LOADS 

2.3.1 Wastewater Flows and Contaminants Loads 

The WWTP was designed to treat wastewater with volumetric flow rates and contaminant concentrations 

identified in Table 2-4. 

Table 2-4: Design Raw Wastewater Flows and Loads 

Raw Wastewater Parameter Value Unit 

Average Annual Day Flow 0.75 MGD 

Peak Hour Flow 1.85 MGD 

CBOD5 320 mg/L 

TSS 320 mg/L 

Total Kjeldahl Nitrogen (TKN) as N 50 mg/L 

Utilizing the information in Table 2-4, the design contaminant loading rates in Table 2-5 were calculated 

with a 0.75-MGD volumetric flow rate influent to the WWTP. 

Table 2-5: Raw Wastewater Annual Average Day Flows and Loads 

Wastewater Parameter Design Loading (lbs/day) 

CBOD5 2,000 

TSS 2,000 

TKN as N 300 

DMRs from January of 2021 through December of 2022 were reviewed to develop existing flow and 

contaminant load characteristics for the City. The City’s WWTP operators measured influent volumetric flow 

rate and pH daily. Eight-hour composite water and solids samples were collected from influent and treated 

effluent wastewater weekly and tested for carbonaceous biochemical oxygen demand CBOD5 and TSS. 

Water treatment gpcd was multiplied by 3,087 citizens to calculate an average water generation to the City’s 

sewered citizens during the period evaluated. The average water treatment that was conveyed to sewered 

citizens during 2021 and 2022 was 423,900 gpd. Figure 2-2 shows wastewater and water volumetric flow 

rates in gallons per day for sewered citizens during 2021 and 2022. This figure also shows that the 

wastewater volumetric flow rate is equivalent to or exceeds water production during portions of 2021 and 

2022. This is due to rainwater inflow and groundwater infiltration to the City’s wastewater collection and 

conveyance system. The City is evaluating ways to reduce inflow and infiltration. An upper threshold of 90% 

of water treatment becoming wastewater is applied for planning purposes to project future wastewater 

volumetric flow rates. 

CBOD5 and TSS concentrations were utilized to calculate their mass flows (M/T) influent to the WWTP. 

Influent wastewater samples are collected and analyzed for TSS and CBOD5 four times per month by 8-hour 

composite samplers. Influent wastewater samples were collected from the flow splitter box that is upstream 

from the influent screen. The samples were stored in bottles by the WWTP operators using standard FDEP 

procedures for field sampling, placed on ice, and transported to a certified laboratory. The laboratory 

analyzed the samples according to National Environmental Laboratory Accreditation Program (NELAP) 

standards. Test results were reported by the City’s WWTP operators in DMRs. The operators use the totalized 
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influent wastewater volumetric flow rate to calculate the CBOD5 and TSS mass flows in pounds per day 

(lbs/day). 

Average daily TSS and CBOD5 loads were averaged for each calendar month during 2021 and 2022. The 

CBOD5 and TSS mass flows were held constant despite a reduction in wastewater volumetric flow rate from 

utilizing 90% of water flow to sewered citizens, which increases the CBOD5 and TSS concentrations in 

wastewater. The future design condition assumes that most of the inflow and infiltration will be eliminated 

from the collection and conveyance system. Average monthly CBOD5 and TSS mass flows and the monthly 

average volumetric flow rate, which is 90% of drinking water to sewered citizens, are listed in Table 2-6. 

Figure 2-2: City Of LaBelle Drinking Water and Wastewater Flow for Sewered Citizens 2021-2022 
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Table 2-6: Average Monthly Flows (WTP Data) and Contaminants Loads (WWTP Data) from 

January 2021 Through December 2022 

Date 

(month-year) 

Average Monthly Water Flow 90% 

of Water to Sewered Citizens 

(MGD) 

CBOD5 Load 

(lbs/day) 

TSS Load 

(lbs/day) 

Jan-21 0.371 859 1,076 

Feb-21 0.371 1,018 852 

Mar-21 0.383 818 518 

Apr-21 0.382 1,543 454 

May-21 0.393 1,071 570 

Jun-21 0.369 1,286 813 

Jul-21 0.357 2,140 514 

Aug-21 0.358 1,930 2,022 

Sep-21 0.368 877 623 

Oct-21 0.373 1,359 1,240 

Nov-21 0.370 1,469 864 

Dec-21 0.384 874 2,501 

Jan-22 0.384 857 663 

Feb-22 0.402 2,170 906 

Mar-22 0.398 1,140 755 

Apr-22 0.397 972 794 

May-22 0.388 1,156 710 

Jun-22 0.369 1,225 671 

Jul-22 0.371 1,002 788 

Aug-22 0.398 1,216 741 

Sep-22 0.388 1,488 953 

Oct-22 0.407 1,317 625 

Nov-22 0.402 1,179 764 

Dec-22 0.408 1,219 425 

Annual average day, maximum month average day, and maximum daily values are listed in Table 2-7 and 

Table 2-8. 
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Table 2-7: Flows and Loads 2021 Calculated Using Treated Water Flow to Sewered Citizens 

Parameter 

Average Flow 90% of 

WTP Water to Sewered 

Citizens (MGD) 

Average 

Influent 

CBOD5 

(mg/L) 

CBOD5 

Load 

(lbs/day) 

Average 

Influent 

TSS (mg/l) 

TSS Load 

(lbs/day) 

Annual Average 0.373 410 1,270 323 1,004 

Maximum Month 

Average Day 
0.393 718 2,140 782 2,501 

Maximum Day 0.443 N/A 3,867 N/A 6,128 

Date of Maximum 

Daily 
10/28/21 N/A 7/2/21 N/A 8/16/21 

*N/A Values cannot be calculated using the DMR data. 

Table 2-8: Flows and Loads 2022 Calculated Using Treated Water Flow to Sewered Citizens 

Parameter 

Average Flow 90% of 

WTP Water to Sewered 

Citizens (MGD) 

Average 

Influent 

CBOD5 

(mg/L) 

CBOD5 

Load 

(lbs/day) 

Average 

Influent 

TSS (mg/l) 

TSS Load 

(lbs/day) 

Annual Average 0.393 379 1,245 224 733 

Maximum Month 

Average Day 
0.408 648 2,170 294 953 

Maximum Daily 0.505 N/A 4,939 N/A 1,682 

Date of Maximum 

Daily 
12/31/22 N/A 2/14/22 N/A 11/14/22 

*N/A Values cannot be calculated using the DMR data. 

2.3.2 Predicted Future Flows and Loads 

Peaking factors were developed for wastewater volumetric flow rates and CBOD5 and TSS mass flows. The 

peaking factors are shown in Table 2-9 and Table 2-10. 
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Table 2-9: Wastewater Flow Peaking Factors 

Peaking Factor 2021 2022 

Max Month Average Day/Annual Average Day 1.1 1.0 

Max Day/Annual Average Day 1.2 1.3 

Table 2-10: Carbonaceous Biochemical Oxygen Demand (CBOD5) Peaking Factors 

Peaking Factor 2021 2022 

Max Month Average Day/Annual Average Day 1.7 1.7 

Max Day/Annual Average Day 3.0 4.0 

Wastewater contaminant mass flows were extrapolated from values published in Wastewater Engineering 

Treatment and Resource Recovery Fifth Edition by Metcalf and Eddy. An average 380 milligrams per liter 

(mg/L) CBOD5 concentration was calculated utilizing the 2022 annual average day volumetric flow rate and 

annual average day CBOD5 loading. Average influent concentrations of contaminants to the City’s WWTP 

and typical municipal wastewater contaminants concentrations published in Metcalf and Eddy are listed in 

Table 2-11. 

Table 2-11: Estimated Future Wastewater Concentrations 

Constitute Unit 

Medium 

Strength 

Wastewater* 

High Strength 

Wastewater* 

LaBelle Fl Wastewater 

Concentrations 

CBOD5 mg/L 200 400 380** 

Total Nitrogen mg/L 35 69 66 

Ammonia Nitrogen (as N) mg/L 20 41 39 

Total Phosphorus  mg/L 5.6 11 10.5 

TSS mg/L 195 389 370 
Notes:  *Medium and high strength wastewater values from Metcalf and Eddy Table 3-18. 

           **CBOD5 value established using 90% of 2022 WTP data for sewered citizens and 2022 average CBOD5 loading. 

Utilizing extrapolated wastewater contaminant concentrations from Table 2-11, a peaking factor of 1.7 (as 

shown in Table 2-10), the 2022 average annual drinking water flow, an existing sewered population of 

3,087, a future population of 6,094 and a development population of 503 people, contaminants mass flows 

for the City’s future population was calculated. Projected contaminants mass flows are listed in Table 2-12. 
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Table 2-12: Projected Future Wastewater Loading 

Constitute 

Average 

Annual 

Daily 

Loading 

(lbs/day) 

Per Capita 

Loading 

(lbs/day/capita) 

Projected 

Average Annual 

Daily Loading 

(lbs/day) 

Projected 

Maximum 

Monthly 

Average Day 

Loading 

(lbs/day) 

CBOD5 1,245 0.40 2,661  4,482 

Total Nitrogen 215 0.07 459 774 

Ammonia Nitrogen (as N) 127 0.04 272 459 

Total Phosphorus  34.3 0.01 73 123 

TSS  1,211 0.392 2,588 4,360 

The City’s residents utilized an average of 137-gpcd of potable water during 2021 and 2022. Ninety percent 

(90%) of the average water usage is 124-gpcd which is the predicted amount of wastewater generated per 

citizen in LaBelle. By the end of the planning period 6,597 people are projected to utilize the sewer system 

(the City’s projected population in 2046). A peaking factor of 1.1 was utilized to calculate the maximum 

month average daily flow and a peaking factor of 1.3 was utilized to calculate the maximum daily flow. A 

3.0 peak hour flow peaking factor was assumed. The calculated wastewater flows for the WWTP by the end 

of the planning period are shown in Table 2-12. 

Table 2-13: Projected Volumetric Flow Rates Influent to the WWTP in 2046 

Flow Parameter  Total Flow (MGD) 

Annual Average Daily Flow 0.82 

Maximum Monthly Average Daily Flow 0.86 

Maximum Daily Flow 1.05 

Peak Hour Flow 2.46 

This project is required due to the Consent Order Number 22-2259 with an effective date of January 18, 

2023, issued by the FDEP which says, “Respondent shall construct a wastewater treatment facility with 

adequate disposal capacity…”. The existing unit processes at the WWTP are also currently undersized to 

meet the requirements of the City for the 20-year planning period. 
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3. NEED FOR PROJECT (LIFT STATIONS) 

The existing LaBelle Florida sewage collection system consists of 24 lift stations1, approximately 21 miles of 

gravity sewer main and approximately 11 miles of force main. The City owned lift stations (22 in total) were 

previously evaluated by Four Waters Engineering as part of the City’s 2022 Sewer Master Plan and those 

prior evaluations were used to prepare project information for the lift stations. Figure 2-1 attached to this 

report shows the location of the lift stations, force mains, existing WWTP, and the RIB. 

Under the City’s direction LS-3, LS-4, and the WWTPs raw sewage pumping station, referred to in this report 

as the Master Lift Station, are being evaluated for upgrade in this facility plan. Lift Station 3 (LS-3) is being 

evaluated due to being a major lift station, its current poor condition, and its key function in pumping 

sewage from other lift stations. Lift Station 4 (LS-4) is being evaluated due to the station being a major 

station, its current poor condition, and its proximity to the proposed WWTP. The Master Lift Station is being 

evaluated for the possibility of repurposing the lift station to convey wastewater in a southerly direction to 

the proposed WWTP. The locations of three lift stations to be evaluated can be seen in Figure 3-1. 

Four Waters alongside Charles Cobb, a professional electrical engineer with Chatham Engineering, Inc., 

performed field inspections of the 22 City owned lift stations. According to an email received by Four Waters 

Engineering, the inspections of these lift stations took place in 2022. Charles Cobb has performed electrical 

engineering services for the City in the past and is familiar with the City’s standards and requirements. 

3.1 HEALTH, SANITATION, AND SECURITY 

3.1.1 Lift Station 3 (LS-3) 

The City of LaBelle Lift Station operators have not reported health or sanitarian violations at LS-3. Lift Station 

3 is currently surrounded by a chain link fence topped with barbed wire for security purposes. There is a 

pad locked chain link swing gate which allows access for personnel and equipment. 

3.1.2 Lift Station 4 (LS-4) 

The City of LaBelle Lift Station operators have not reported health or sanitarian violations at LS-4. Lift Station 

4 is currently surrounded by a chain link fence for security purposes. There is a pad locked chain link swing 

gate which allows access for personnel and equipment. 

 

  

 

 

 
1 Two (2) lift stations are privately owned. Twenty-two (22) of the list stations are owned and maintained 

by the City. 
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3.1.3 Master Lift Station 

The City of LaBelle Lift Station operators have not reported health or sanitarian violations at LS-4. The master 

lift station is located on the same site as the existing WWTP. The existing WWTP is surrounded by a 6-foot 

chain link fence with barbed wire. There is a rolling gate at the entrance to the WWTP to allow personnel 

and vehicles access to the WWTP. The WWTP has lighting. 

3.2 EXISTING INFRASTRUCTURE 

3.2.1 Lift Station 3 (LS-3) 

Lift Station No. 3 is located at 500 2nd Avenue (behind City Hall) on the northern side of the City. A photo 

of LS-3 can be seen in Figure 3-2. The City’s geographic information system (GIS) data indicates that the 

pump station was constructed in 2005. No other record drawings for this lift station are available. According 

to the 2023 Wastewater Engineering Report, LS-3 collects flow from 81 existing single-family homes, several 

commercial/industrial properties and from Lift Station Nos. 1, 2, 14, 16, 17, 22, and 23. Lift Station No. 3 is 

considered a major station in the 2023 Engineering Report by Four Waters. The lift station is comprised of 

a concrete wet well, concrete valve vault and control panel. There is a six-foot chain-link fence with barbed 

wire surrounding the lift station. Additional information regarding the lift station’s characteristics can be 

seen in Tables 3-1 and 3-2 below. 

Figure 3-2: Lift Station 3 

 

Lift Station 3 pump run times were provided by the Woodard & Curran Operations and Maintenance team 

which oversees the pump station. These pump times were analyzed for one year (February 2022 until 

February 2023). The pump run times were then converted into total gallons pumped using the pumping 

rates which were established by Four Waters Engineering and published in the LaBelle 2023 Wastewater 

Engineering Report. According to Four Waters Engineering LS-3 has two pumps; pump 1 has a pumping 
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rate of 793 gpm and pump 2 has a pumping rate of 304 gpm. Using both pumps run times and pumping 

rates LS-3 pumped an average of 110,663 gpd and had a maximum daily pumped volume of 161,319 gpd 

during this one-year period. 

Currently, the City is in the process of connecting homes utilizing septic systems to the sewer system. New 

sewer basins to be connected to the sewer system can be seen in Figure 3-3 attached to this report. Sewer 

basins A, B, and C will be connected by gravity to LS-17 which pumps directly to LS-3. Woodard & Curran 

requested information from Four Waters Engineering on the number and location (sewer basin) or residents 

to be converted from septic to sewer. According to information received from Four Waters Engineering 

septic to sewer basins A, B, and C will add approximately 1,656 customers to the sewer system. Using the 

flow estimate of 124 gpdc, established in the Wastewater Treatment Plant Section 2.3 of this report, these 

three new sewer basins would add approximately 205,344 gpd to LS-3.   





  

 

 

City of LaBelle (0234532.01) 3-6 Woodard & Curran, Inc. 

SRF Clean Water Facility Plan  November 2024 

According to the 2023 Wastewater Engineering Report by Four Waters the following civil/mechanical items 

require repair/replacement: 

• Pumps are over 15 years old and will need replacement within five years. 

• Wet well lacks liner (exposed concrete). 

• Ductile Iron piping and fittings within wet well are in poor condition due to corrosion. 

• No water service for cleaning at the lift station. 

• No safety grating over wet well. 

According to Four Waters electrical items require repair/replacement: 

• Float and pump cables come through the same junction box. 

• Grounding was not installed per National Electric Code (NEC.) 

• Generator conductors are not connected to emergency circuit breaker. 

• Circuit breaker is in panel with slide block. 

• All power distribution equipment is in the control panel. 

• APT (Advanced Protection Technologies) surge protection unit has failed. 

• No site lighting. 

In addition, there is no fixed emergency power backup currently installed at LS-3. The lack of emergency 

power could lead to sewer backups and overflows if the station loses power during high flow events or for 

extended periods of time. 

Table 3-1: Lift Station 3 Characteristics 

Number of Pumps Installed 

(Duty/Total) 
1/2 

Pump 1 Capacity (gpm) 793 

Pump 2 Capacity (gpm) 304 

Wet Well Diameter (ft) 10 

Wet Well Depth (ft) 20 

Level Control Floats 

Pipe Material Within Wet Well Ductile Iron 

Approx. Force Main Length (ft) 2,100 

Force Main Diameter (in) 10 

Force Main Material PVC 

Force Main Pressure (psi) N/A 

Backup Generator Present (yes/no) No 
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Table 3-2: Lift Station 3 Pump Characteristics 

Pump Manufacture Flygt 

Pump Model CP3201 

Pump Style Submersible 

Rated Pump Capacity 1,000 gpm at 98 ft of head 

Motor Size 30 Hp 

Additionally, LS-3 has a chain link fence surrounding it for security purposes. 

3.2.2 Lift Station 4 (LS-4) 

Lift Station 4 is located across the street from 851 Bridge Street on the northeast side of the City. A photo 

of LS-4 can be seen in Figure 3-4. According to the City’s GIS data, the lift station was constructed in 1987. 

No other record drawings are available. According to the 2023 Wastewater Engineering Report by Four 

Waters Engineering Lift Station No. 4 collects wastewater from three single family homes and an unknown 

number of commercial/industrial properties. Lift Station 4 is considered a major station in the 2023 

Engineering Report by Four Waters Engineering. This lift station consists of a concrete wet well, concrete 

valve vault, and a control panel. There is a 4-foot chain link fence surrounding the pump station. Additional 

Information regarding the lift stations’ characteristics can be seen in Tables 3-3 and 3-4 below. 

Figure 3-4: Lift Station 4 
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Table 3-3: Lift Station 4 Characteristics 

Number of Pumps Installed 

(Duty/Total) 
2/1 

Pump 1 Capacity (gpm) 331 

Pump 2 Capacity (gpm) 282 

Wet Well Diameter (ft) 6 

Wet Well Depth (ft) 18 

Level Control Floats 

Pipe Material Within Wet Well Ductile Iron 

Approx. Force Main Length N/A 

Force Main Diameter (inch) 6 

Force Main Material PVC 

Discharge Pressure (psi) 15 

Backup Generator Present (yes/no) No 

Table 3-4: Lift Station 4 Pump Characteristics 

Pump Manufacture Flygt / Unknown 

Pump Model N/A 

Pump Style Duplex Submersible 

Rated Pump Capacity N/A 

Motor Size N/A 

As mentioned above, LS-4 has a four-foot chain link fence surrounding the lift station. 

Lift Station 4 pump run times were provided by the Woodard & Curran Operations and Maintenance team 

which oversees the pump station. These pump times were analyzed for one year (February 2022 until 

February 2023). The pump run times were then converted into total gallons pumped using the pumping 

rates which were established by Four Waters Engineering and published in the LaBelle 2023 Wastewater 

Engineering Report. According to Four Waters Engineering LS-4 has two pumps: Pump 1 has a flowrate of 

321 gpm and pump 2 has a flowrate of 282 gpm. Using both pumps run times and pumping rates LS-4 

pumped an average of 53,603 gpd and had a maximum pumped volume of 92,343 gpd during this one-

year period. 

According to the 2023 Wastewater Engineering Report by Four Waters Engineering LS-4 receives 

wastewater flow from three single family homes and some commercial/industrial properties. Lift Station 4 

does not receive any wastewater flow from other lift stations within the City. New sewer basins to be 

connected to the sewer system can be seen in Figure 3-3. Sewer basins D, E, G, H, and I will be connected 

by gravity to LS-4. According to information received from Four Waters Engineering septic to sewer basins 

D, E, G, H and I will add approximately 298 customers to the sewer system. Using the flow estimate of 124 

gpdc, established in the Wastewater Treatment Plant Section 2.3 of this report, these five new sewer basins 

would add approximately 36,952 gpd to LS-4. 

According to Four Waters the following civil/mechanical items require repair/replacement: 

• Pumps are over 15 years old; need to plan for replacement in the next five years. 
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• Wet well lacks liner – exposed concrete. 

• Ductile iron pipe and ductile iron 90° bends in wet well – Poor/Catastrophic condition – extremely 

corroded. 

• Ductile Iron piping, fittings, and valves in valve vault in poor/catastrophic condition, paint wearing 

off, completely under water and signs of corrosion. 

• No water service. 

• No generator. 

• No safety grating on wet well. 

According to Four Waters electrical items require repair/replacement: 

• Panel is obstructed by fence. 

• Disconnect switch (3R) is obstructed by fence and rusty. 

• Grounding is in the meter and reached the end of useful life. 

• No overcurrent protection. 

• No surge protection. 

• No site lighting. 

The lack of emergency power could lead to sewer backups and overflows if the station loses power during 

high flow events or for extended periods of time. 

3.2.3 Master Lift Station 

The Master Lift Station is located at 370 Citrus Street, near the center of LaBelle, at the existing WWTP. The 

Raw Sewage Pump Station is protected within the WWTP grounds, surrounded by a six-foot chain link fence 

topped with barbwire. The master lift station was constructed at the same time as the WWTP (1999). 

Currently, the Raw Sewage Pump Station receives incoming wastewater from the pretreatment system, 

permitted for an AADF of 0.75 MGD. Additional information regarding the Raw Sewage Station 

characteristics can be found in Tables 3-5 and 3-6 below. 
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Table 3-5: Raw Sewage Pump Station Characteristics 

Number of Pumps Installed 

(Duty/Total) 
3 

Pump 1 Capacity (gpm) 442 

Pump 2 Capacity (gpm) 604 

Pump 3 Capacity (gpm) 604 

Wet Well Diameter (ft) 12 

Wet Well Depth (ft) 18 

Level Control Floats 

Pipe Material Within Wet Well N/A 

Approx. Force Main Length N/A 

Force Main Diameter  6” 

Force Main Material PVC 

Discharge Pressure (psi) 15 

Backup Generator Present (yes/no) Yes 

Table 3-6: Raw Sewage Pump Station Characteristics 

Pump Manufacture Flygt  

Pump 1 Model CP3127  

Pump 2 & 3 Model CP3171 

Pump 1 Flow (gpm) 442 

Pump 2 &3 Flow (gpm) 604 

Pump Style Duplex Submersible 

Rated Pump Capacity N/A 

Motor Size 25 HP/10HP 

The Master Lift Station currently has sufficient pump capacity to handle the existing flows. This lift station 

is designed for an AADF of 0.75 MGD, where the current AADF is 0.45 MGD. All corrective actions required 

by Consent Order No. 22-2259 for the Master Lift Station have been addressed. A regular equipment 

maintenance program in accordance with individual manufacturer’s recommendations would reduce the 

risk of diminished reliability and service interruptions. 

During the years of 2021 and 2022 the Master Lift Station had an AADF of 0.41 MGD. Once the septic to 

sewer modifications is complete the master lift station is projected to have an AADF of 0.68 MGD. This 

projection is according to the flows and loads analysis in Section 2 of this report. The master lift station is 

part of the headworks for the existing WWTP. According to Section 2 of this report the projected maximum 

daily flow for the future WWTP is 0.88 MGD. However, the influent flow pump station for a WWTP should 

be sized for the peak hour flow. The data analyzed for this report does not have hourly flow data for the 

existing WWTP. Due to this lack of data a standard peaking factor of 1.5 was utilized to determine the peak 

hour flow rate. According to Wastewater Engineering Treatment and Resource Recovery by Metcalf and Eddy, 

Table 3-12 gives a range of geometric standard deviations for influent wastewater flow rates of 1.4-2.0. This 

peaking factor puts the peak hour flow for the master lift station at 1.0 MGD. This flow rate is greater than 

the current design capacity for the master lift station meaning the existing lift station must be upgraded. 



  

 

 

City of LaBelle (0234532.01) 3-11 Woodard & Curran, Inc. 

SRF Clean Water Facility Plan  November 2024 

3.3 WASTEWATER COLLECTION SYSTEM GROWTH 

Currently, about 61% of the City’s residents are connected to the sewage collection system. The City is 

located in the Caloosahatchee River Basin and is actively pursuing septic to sewer opportunities to reduce 

nutrient loading on the local environment. This will mean that additional sewer collection infrastructure will 

need to be installed to collect and transport the sewage to the WWTP. 
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4. NEED FOR PROJECT (SEWER COLLECTION) 

4.1 HEALTH, SANITATION, AND SECURITY 

The City’s wastewater collection system operators have not reported health or sanitation violations. The 

existing sewer collection system is subject to high infiltration and inflow rates due to infrastructure age, 

condition and proximity to FEMA flood hazard zones. High amounts of infiltration and inflow can lead to 

sanitary sewer overflows (SSOs) caused by capacity limitations. Most components of the sewer collection 

system are underground where the likelihood of security concerns is minimal. 

4.2 EXISTING INFRASTRUCTURE 

The City’s wastewater collection system consists of approximately 109,600 linear feet of gravity sewer pipes, 

60,500 linear feet of sewer force main pipes, and approximately 400 sewer manholes. Portions of the 

wastewater collection system are subject to high infiltration and inflow due to infrastructure age, condition, 

and proximity to the flood hazard zone. 

4.3 REASONABLE GROWTH 

Currently, about 61% of the City’s residents are connected to the sewage collection system. However, the 

City is actively working towards connecting residents utilizing septic systems to the sewer collection system. 

This will mean that additional sewer collection infrastructure will need to be installed to collect and transport 

the sewage to the WWTP.
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5. ALTERNATIVES CONSIDERED (WASTEWATER TREATMENT PLANT) 

5.1 DESCRIPTION 

The existing WWTP receives wastewater from approximately 61% (3,087) of the City’s residents. DMRs 

indicate that the WWTP effluent is compliant with its discharge permitted. The WWTP is projected to receive 

increased volumetric flow rates and contaminants mass flows during a 20-year planning period that ends 

in 2046, as described in Section 2. 

5.2 ALTERNATIVES ANALYSIS 

This section describes three alternatives for addressing the projected increases in volumetric flow rates and 

contaminants mass flows during the 20-year planning period. The alternatives that are evaluated are (1) no 

WWTP improvements, (2) rehabilitation and expansion of the existing WWTP, and (3) construction of a new 

WWTP at a different location. 

5.2.1 Alternative 1 – No Infrastructure Improvements or Expansion 

Section 2.2 describes the City’s existing WWTP. This sub-section describes the hydraulic and treatment 

capacities of existing unit processes. Figure 5-1 is the City’s existing WWTP layout. 

Headworks 

Municipal wastewater flows into existing headworks that consist of a static screen. According to the 5th 

Edition of Wastewater Engineering Treatment and Recovery by Metcalf and Eddy, static screens can process 

a hydraulic loading rate that is in the range of 10 to 30 gpm/ft2. The existing static screen has a 35-ft2 screen 

area which equates to a 49-gpm/ft2 hydraulic loading rate at the projected peak hour flow of 2.46 MGD. 

Therefore, the existing screen does not provide sufficient hydraulic loading capacity to screen the projected 

peak hour flow. Consequently, it is not a viable alternative to provide no improvement to or expansion of 

the existing headworks. 

According to FDEP Consent Order Number 22-2259, the City is required to construct new headworks with 

a 1.0-MGD capacity. A new static screen has been installed and is currently in operation with the current 

flows.  

Screened Wastewater Pump Station 

The existing screened wastewater pump station receives screened municipal wastewater and can convey a 

0.75-MGD average daily volumetric flow rate to the SBRs according to the “Lift Station Operations & 

Maintenance Performance Report” prepared by Four Waters Engineering and dated August of 2019. During 

the 20-year planning period, the City’s WWTP is projected to receive a 0.82-MGD average daily volumetric 

flow rate, 1.05-MGD maximum daily volumetric flow rate, and a 2.46-MGD peak hour volumetric flow rate. 

The projected volumetric flow rates exceed the capacity of the existing screened wastewater pump station; 

thus, it is not a viable alternative to provide no improvement to or expansion of this pump station. 
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Secondary Treatment 

According to the Operation and Maintenance Manual by Applied Technology & Management Inc., dated 

April 2001 the following is the design basis for the SBRs. 

• Cycle duration: 4.8 hours 

• Design mixed liquor suspended solids (MLSS) concentration; 4,500 MG TSS/L at minimum water 

depth 

• Hydraulic retention time: 1.0 day at average water depth and average flow. 

• Solids residence time (SRT): 12.5 days 

• Net sludge yield: 0.84 lbs TSS/lbs CBOD5 transformed 

• WAS volumetric flow rate: 96 gpm (20,200 gpd) 

• WAS TSS concentration: 10,000 MG TSS/L 

• Decant volumetric flow rate: 1.67 MGD 

• Oxygen requirements: 

o 1.25 lbs O2/lbs TKN oxidized 

o Actual oxygen requirement (AOR) of 3,423 lbs/day 

o Air-flow rate per basin 1,609 standard cubic feet per minute (scfm) 

The three existing SBRs were designed to treat 2,000 lbs CBOD5/day and do not have the capacity to process 

the projected 4,482-lbs CBOD5/day maximum monthly average daily mass flow. It is not a viable alternative 

to provide no improvement to or expansion of the secondary process. 

Aerobic Digestion 

According to the Operation and Maintenance Manual by Applied Technology & Management Inc., dated 

April 2001, the existing aerobic digester has a 0.203-MG volume and was designed to provide a 10-day SRT 

when receiving 1,685 lbs TSS/day and a 20,200-gpd WAS volumetric flow rate. The projected maximum 

monthly average daily CBOD5 load is 4,482 lbs CBOD5/day. The secondary process has a 0.84-lbs TSS/lbs 

CBOD5 net sludge yield. The projected TSS mass flow in WAS that results from biological transformations 

(MFTSS,BIO) is 3,765 lbs TSS/day when treating the projected maximum monthly average daily CBOD5 mass 

flow. 

The projected maximum monthly average daily TSS load is 4,360 lbs TSS/day, which corresponds to a 498-

MG TSS/L concentration in the influent wastewater at the maximum monthly average daily volumetric flow 

rate. The existing SBRs will contain an estimated 938 MG TSS/L assuming the TSSinfluent wastewater 

contains 15% inert particles (75 MG TSS/L) at the maximum monthly average daily volumetric flow rate and 

TSS load when the SRT is 12.5 days. The estimated inert-particle concentration comprises 21% of the 4,500 

MG TSS/L concentration in the SBR, therefore, the projected maximum monthly average daily TSS mass flow 

in WAS is 4,556 lbs TSS/day. Applying a 10,000-MG TSS/L WAS concentration, an estimated 54,596 gpd of 

WAS will be conveyed from the SBRs to the aerobic digester. This is 2.7-fold of the existing WAS pumping 

capacity and will reduce the aerobic digester SRT to 3.7 days. No improvements to or expansion of the 
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existing solids handling infrastructure is a viable alternative but will reduce volatile solids destruction in the 

aerobic digester and require frequent dewatering and sludge hauling. 

Disinfection 

According to Florida Administrative Codes (F.A.C.s) 62-600 and 62-610, the existing LaBelle WWTP is 

required to provide high-level disinfection. According to the 5th Edition of Wastewater Engineering 

Treatment and Resource Recovery by Metcalf and Eddy, medium strength wastewater has a fecal coliform 

count in the order 104 to 106 No./100 mL. According to the F.A.C.s, a wastewater with this strength is 

required to have a minimum 25-minute hydraulic retention time (HRT) at the peak hour volumetric flow 

rate and maintain a minimum chlorine residual of at least 1.0 mg/L. There are two existing chlorine contact 

tanks (CCTs) at the LaBelle WWTP, each having a 0.014-MG volume. At the end of the 20-year planning 

period the WWTP is projected to receive a 2.46-MGD peak hourly volumetric flow rate. The existing CCTs 

will provide a 16-minute HRT at this volumetric flow rate. The increased volumetric flow rate will require 

additional chemical storage and dosing capabilities to maintain a 1.0-mg/L chlorine residual. Not expanding 

the existing CCTs is not a viable alternative. 

Effluent Discharge 

The existing WWTP’s treated effluent is re-introduced to the environment through (1) 99 acres of RIBs that 

can receive up to 0.75 MGD, on an annual average day basis, and (2) a deep-injection well at the existing 

WTP and is permitted to receive up to 0.75 MGD, on an annual average day basis, of treated effluent from 

the LaBelle WWTP. The deep-injection well is not used because of its fouling potential. Both of these 

disposal alternatives are required to discharge the projected peak hourly volumetric flow rate. However, the 

deep injection well cannot be utilized because the existing WWTP does not have tertiary filtration. In its 

current configuration, the existing effluent discharged system is inadequate for receiving projected 

volumetric flow rates, and not improving the WWTP with tertiary filtration and/or expanding the existing 

RIBs is not a viable alternative. 

Dewatering 

According to Alfa Laval Inc., the existing belt filter press has a 1-meter-wide belt and can receive digested 

sludge with approximately 2.5% solids, or a 25,000-MG TSS/L concentration, and can receive a 75-gpm 

sludge flow when the sludge has a 25,000-MG TSS/L concentration. The belt filter press is no longer 

operational and a third-party has been retained by the City of LaBelle to dewater digested solids 

intermittently with a mobile process, which is a viable technical solution but is not considered to be cost 

effective. 

5.2.2 Alternative 2 – Retrofitting and Expansion of the Existing WWTP 

Alternative 2 identifies WWTP retrofits and improvements that will enable the LaBelle WWTP to process 

projected wastewater volumetric flow rates and contaminants loads. All upgrades discussed in this section 

can be seen in Figure 5-2. 
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Headworks 

This alternative considers newly constructed headworks with a mechanical screen, bar rack, screenings 

dewatering and conveyance, grit removal, and grit dewatering and conveyance. The screening and grit-

removal systems will process the projected 2.46-MGD peak hourly volumetric flow rate. Municipal and 

industrial wastewaters will flow to a splitter box through an existing 10-inch diameter force main. This 

splitter box will direct the wastewater to an in-channel mechanical screen and overflow to a channel with a 

bar rack. The mechanical screen will be placed in a concrete channel followed by a grit-removal unit. 

Overflows will discharge to a deep concrete channel with a bar rack. Screenings collected will discharge to 

a washpress for washing and compacting before discharging into a dumpster. The screened and de-gritted 

wastewater will flow from the headworks to a raw sewage pump station. 

Screened Wastewater Pump Station 

The existing screened wastewater pump station was designed to convey a 0.75-MGD average daily 

volumetric flow rate and a 1.85-MGD peak hourly volumetric flow rate. The projected average daily 

volumetric flow rate is 0.82 MGD and peak hourly volumetric flow is 2.46 MGD; therefore, the existing pumps 

require a 32% capacity increase to convey the projected peak hourly volumetric flow rate. The existing raw 

sewage pump station has two duty pumps that can convey 604 gpm (each) and one back-up pump that 

can convey 442 gpm. 

If the existing screen wastewater pump station cannot accommodate larger pumps to meet the peak flow, 

an alternative would incorporate a new lift station adjacent to the existing screened wastewater pump 

station wet well to provide the necessary capacity. The new lift station would include a new valve vault, wet 

well and pumps, control panel, motor control center (MCC), internal piping, and be tied into the existing 

plant communications for operation. 

Secondary Treatment 

This alternative considers the addition of SBRs to treat the projected maximum monthly average daily 

CBOD5 load of 4,482 lbs CBOD5/day. Each of the three existing SBRs have a 0.251-MG volume at the 14-

foot average side-water depth and a 0.198-MG volume at the 11-foot minimum side-water depth, which is 

the operating period during which WAS is removed from the bioreactors. The mass flow of TSS in WAS 

while treated in the projected maximum monthly average daily CBOD5 load was calculated as 3,765 lbs 

TSS/day, or 1,707,766 g TSS/day. The total SBR volume (VSBR,T) required to treat for projected maximum 

monthly average daily CBOD5 load was calculated to be 1.25 MG based on an SRT of 12.5 days and a MLSS 

concentration of 4,500 g TSS/m3. 

Each of the existing SBRs have a 0.198-MG volume at a minimum 11-foot minimum side-water depth. Three 

additional SBRs that each have a 0.219-MG volume at a minimum 11-foot side-water depth will provide a 

total 1.25-MG volume. A WAS pumping requirement of approximately 45,000 gal/day were calculated based 

on the total reactor volume and assumptions stated above. 

The existing WAS pumps are designed to convey 20,200 gpd; therefore, over double the existing WAS 

pumping capacity is required for the existing and proposed SBRs to process the projected maximum 

monthly average daily CBOD5 load. New piping, valves, and other infrastructure associated with the 

proposed WAS pumps will also be required. 
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The SBRs will also require blowers, air piping and valves, and fine-bubble diffusers. Due to the increase of 

contaminant loading (from the original design), the existing SBRs will have a greater actual oxygen 

requirement (AOR) than the existing aerators can provide. Thus, a new, expanded, aeration system is 

proposed for the WWTP. 

Positive displacement blowers will be utilized to meet process oxygen demand imposed by the projected 

maximum monthly average daily contaminants loads. The newly constructed SBRs will require process 

piping, mechanical fixtures, and instrumentation and controls required to fill, react, and decant in alternating 

SBRs. 

Aerobic Digestion 

The projected maximum monthly average daily TSS mass flow in WAS is 4,556 lbs TSS/day. Applying a 

10,000-MG TSS/L WAS concentration, an estimated 54,596 gpd of WAS will be conveyed from the SBRs to 

aerobic digestion. A total 0.546-MG aerobic digester volume is required to provide a 10-day SRT. Assuming 

that the existing aerobic digesters can be re-used, a new additional 0.343-MG aerobic digester is required. 

The new aerobic digester will require process piping, mechanical fixtures, a blower, and coarse-bubble 

diffusers. 

Tertiary Filtration 

This alternative includes tertiary solids removal by cloth-disc filtration. The cloth-disc filters can be arranged 

in parallel to provide duty and standby units. These filters will be sized in accordance with the 5th Edition of 

Wastewater Engineering Treatment and Resource Recovery by Metcalf and Eddy, 2 and 5-gpm/ft2 average 

and up to 6-gpm/ft2 peak hydraulic loading rates. 

Per F.A.C. 62-600, this tertiary filtration system requires ferric chloride and anionic polymer addition to 

coagulate and flocculate particles remaining in the secondary effluent. Both of these chemicals will require 

storage and dosing equipment. The ferric chloride and anionic polymer storage tanks are sized to provide 

21 days of storage based on the annual average daily volumetric flow rate. Assuming that ferric chloride 

has a 0.18-mg/L density, the required ferric chloride storage-tank volume is approximately 3,500 gallons. 

Assuming that anionic polymer has a 0.02-mg/L density, the required anionic polymer storage-tank volume 

is approximately 900 gallons. These chemical-storage tanks will be in a building that is equipped with 

containment walls, plumbing, heating, ventilating, and air conditioning (HVAC), piping, valves, 

instrumentation, controls, and peristaltic pumps. 

Disinfection 

According to F.A.C. 62-600, high-level disinfection will be required. High-level disinfection consists of CCTs 

that provide a minimum 25-minute HRT at the projected 2.46-MGD peak hourly volumetric flow rate. This 

results in a total minimum CCT volume of approximately 43,000 gallons. The retrofit will include converting 

the existing equalization basins into additional CCT volume to achieve a contact time of 30.5 minutes at 

peak flow including baffle walls. 

A sodium hypochlorite bulk storage tank system will be located adjacent to the existing CCT to provide a 

21-day storage period. This disinfection system will require new sodium hypochlorite dosing pumps, 

controls, piping, and mechanical fixtures. A retrofit of the existing structure is required that includes 
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upgrades to the HVAC system, and electrical system to ensure code compliance. The updated chlorine 

contact tank is shown in Figure 5-2. 

Effluent Discharge 

The disinfected water will flow to an effluent pump station that will discharge to the RIBs and deep injection 

well. The effluent pump station is required to discharge the maximum month average daily flow to the 

discharge locations four times per hour. The proposed effluent pump station consists of a wet well that 

contains three submersible pumps rated for the peak flow capacity. This pump station will require controls, 

piping, and mechanical fixtures. 

Dewatering 

The projected maximum monthly average daily TSS mass flow to the aerobic digesters is 4,556 lbs TSS/day, 

which consists of 3,765 lbs TSS/day as biomass and 791 lbs TSS/day of inert particles. Assuming 30% 

destruction of biomass during the 10-day SRT provided by the existing and proposed aerobic digesters, 

3,427 lbs TSS/day will flow from the aerobic digesters to the new belt filter press. A sludge with 25,000 MG 

TSS/L will result in a 16,450-gpd volumetric flow rate of sludge to the dewatering equipment. The 

dewatering equipment would need to run for approximately five hours per workday, assuming a total of 

five working days per week and a volumetric flow rate of 16,450 gpd. 

The dewatering equipment will require a canopy, dewatered solids conveyance, piping, polymer storage 

and dosing, and mechanical fixtures. The specific dewatering equipment will be selected during design 

based on sludge characteristics, piloting and desired operations. 

Additional Site Upgrades 

The site will also require additional upgrades for access, safety, and resiliency. The site will require a new 

driveway, electronic access gates, chain link fence, and a new laboratory and operations building. For the 

purposes of this report, it is assumed that the WWTP will require electrical upgrades. The site will likely 

require a new electrical service, diesel generator, MCC, and a supervisory control and data acquisition 

(SCADA) system. 

The existing WWTP is located within a 100-year flood plain. To utilize funding from the Supplemental 

Funding for Hurricane Fiona and Ian (SAHFI) which has been incorporated into the Clean Water State 

Revolving Fund (CWSRF), proposed infrastructure must be located above the 500-year flood plain. The flood 

plain (FEMA Firmette) is shown in Figure 5-3. The FEMA Firmette figure does not include an established 

500-year flood elevation. For the purposes of this report, it has been assumed that the 500-year flood 

elevation is located 2-feet above the 100-year flood plain which is elevation 14 in the area of the exiting 

WWTP. The cost analysis for this alternative includes provisions to raise Citrus Street from Route 80 to the 

existing WWTP as well as raising all critical infrastructure on the WWTP site. It should be noted that raising 

the road from Route 80 to the existing WWTP may not be possible without major land takings as there 

would be significant disruptions to private property to properly raise the road out of the 500-year flood 

plain. The monetary analysis of land takings was not analyzed as part of this report due to the complexity 

of land taking requirements. Flood resilience planning and design would need to be incorporated as part 

of the design phase for this alternative. 
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5.2.3 Alternative 3 – Construction of a New WWTP 

A third alternative for the City is to design and construct a new WWTP that includes a new influent raw 

sewage pump station, headworks with screening and grit removal, secondary process, tertiary filtration, 

disinfection, effluent discharge, aerobic digestion, sludge dewatering, and demolition of the existing WWTP. 

The secondary process can consist of an oxidation ditch or packaged system, secondary clarifiers, and return 

activated sludge (RAS) and WAS pump station. The final stage can consist of chlorine or ultraviolet (UV) 

disinfection and a final effluent pump station. This WWTP can be constructed on a City owned parcel that 

is adjacent to the existing WTP and is located on the southern side of the City on Route 29. The location of 

the new WWTP can be seen in Figure 5-4 and Figure 5-5. 

New Master Lift Pump Station 

The Master Lift Station located at the existing WWTP utilizes triplex submersible pumps. According to the 

City of LaBelle Lift Station Operation and Maintenance Performance Report by Four Waters Engineering 

dated January 6, 2020, Pump #1 is capable of 442 gpm, and Pumps #2 and #3 are both capable of 604 gpm. 

The existing master lift station has a wet well diameter of 12-feet and a depth of 18-feet. However, according 

to the record drawings the lift station has a wet well depth of 5-feet (4,230 gallons) due to the location of 

the influent pipe entering the station. If the WWTP experiences a power loss, a 250 Kilowatt (KW) emergency 

standby generator powers the Master Lift Station and several other items at the WWTP. 

The average daily and peak flow for the proposed WWTP is 0.82 MGD and 2.46 MGD. The current master 

lift station does not have sufficient pump or wet well capacity to handle the projected peak flow. A new 

master lift pump station would be designed to transport raw wastewater from the existing WWTP site to 

the new WWTP located at the southern end of the City. The station would include submersible pumps 

ultimately capable of pumping a peak flow of 2.46 MGD. The new master lift pump station will include a 

new control panel, MCC, valve vault, internal piping, water connection, fencing, lighting, and radio 

communications. The top of the tank would extend to surface grade at a minimum of 1-foot above the 100-

year flood. This lift station configuration would also include the installation of a new generator contained 

within a weatherproof, sound attenuated within a fenced area. 

Currently there is existing 16,400 foot 8-inch polyvinyl chloride (PVC) reuse force main from the existing 

WWTP effluent to the injection well located adjacent to the proposed WWTP. It is proposed to convert this 

8-inch PVC reuse line into pumping raw wastewater from the new master lift station to the new WWTP as 

shown in Figure 5-4 and Figure 5-5. An 8-inch PVC line has a hydraulic capacity of roughly 1200 GPM at 

8 ft/s, leaving a remaining 450 GPM to reach a projected peak flow of 1700 GPM (2.46 MGD). The additional 

capacity will be handled in a future project by either providing a redundant larger force main and/or through 

equalization storage. This will be evaluated and confirmed during detailed design. 
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Headworks 

This alternative considers newly constructed headworks with a mechanical screen, bar rack, screenings 

dewatering and conveyance, optional grit removal, and grit dewatering and conveyance. The screening and 

grit-removal systems will process the projected 2.46-MGD peak hourly volumetric flow rate. Municipal and 

industrial wastewater will flow from the raw sewage pump station to this headworks. The headworks will 

include an in-channel mechanical screen and overflow to a channel with a bar rack. Screened wastewater 

will potentially flow to a grit-removal unit if deemed necessary and or desirable. Screenings collected will 

discharge to a washpress for washing and compacting before discharging into a dumpster. Screenings and 

dewatered grit would be discharged into a dumpster and disposed offsite. The screened and de-gritted 

wastewater will flow from the headworks to a splitter box that will distribute flow to secondary treatment. 
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Secondary Treatment Alt. A – Bioreactor (Oxidation Ditch) 

The oxidation ditch will be configured as a Modified Ludzack Ettinger (MLE) process with a 15-day SRT. 

Assumptions and calculations pertaining to secondary process design follow as shown in Table 5-1. 

Table 5-1: Oxidation Ditch Design Characteristics 

Design Criteria Units  

Solids Retention Time (SRT) days 20 

Anoxic Zone Volume % 30 

Internal Mixed Liquor 

Recirculation Design Volumetric 

Flow Rate 

% of MMADF 300 

WAS Volumetric Flow Rate % of MMADF 2.5 

Reactor MLSS mg/L 3,000 

RAS Volumetric Flow Rate % of MMADF 100 

WAS Concentration MG TSS/L 25 HP/10HP 

Bioreactor Biomass lbs TSS 35,180 

Total Air Demand lbs O2/day 7,714 

The total bioreactor volume (VR) is the quotient of MR divided by XWAS and is 1.40 MG, which will consist of 

two 0.70-MG bioreactors. The bioreactors need to also incorporate a 30% increase in volume for the anoxic 

zones. This 30% increase leads to the design of two bioreactors each having a capacity of 0.91 MG or a total 

volume of 1.82 MG. The air demand will be provided by low-speed mechanical surface aerators or equivalent 

technology. 

Secondary Treatment Alt. B – Packaged Treatment System 

A field erected packaged treatment system is designed by the manufacturer to meet the effluent 

requirements in a cost-effective manner by having multiple treatments condensed to a singular structure 

as depicted in Figure 5-5. Preliminary design is based on two Evoqua 5-stage BNR DAVCO packaged plant 

systems providing full redundancy based on the projected future loadings and flows. Each packaged system 

includes a center clarifier, an anaerobic zone, a pre-anoxic zone, an aeration zone, a post-anoxic zone, a re-

aeration zone, an equalization basin, and a digester zone. The packaged system includes ancillary 

equipment including blowers, mixers, pumps, etc. to provide a fully functioning system. 

Secondary Process – Clarifier 

Water and solids will flow from the oxidation ditches to a hydraulic control structure that includes two weirs, 

which will be utilized to direct flow to secondary clarifiers. The secondary clarifiers will be sized for a 1,000-

gpd/ft2 hydraulic loading rate at the peak hourly volumetric flow rate and 35-lbs TSS/day ft2 solids loading 

rate at the peak solids loading rate, according to the 2014 Edition of Recommended Standards for 

Wastewater Facilities (i.e., 10 States Standards). The RAS pumps will have the capacity to convey 100% of 

the maximum monthly average daily volumetric flow rate. The peak volumetric flow rate of 3.51 MGD is the 

controlling design criterion for the secondary clarifiers. This flow rate will require a total secondary clarifier 

area of approximately 3,500-ft2. The clarifiers will have energy dissipating inlets, sludge-scraping 

mechanisms, scum scrapers and pump. 
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Clarification is built into the packaged plant system and will feed sludge by gravity to the RAS/WAS pump 

station. The RAS pumps will return sludge to the intermediate pump station to the secondary treatment 

while the WAS pumps will pump sludge for dewatering. 

Tertiary Filtering 

This alternative includes tertiary solids removal by cloth-disc filtration. Approximately two cloth-disc filters 

can be arranged in parallel to provide duty and standby units. These filters will be sized according to the 5th 

Edition of Wastewater Engineering Treatment and Resource Recovery by Metcalf and Eddy, 2 and 5-gpm/ft2 

average and up to 6-gpm/ft2 peak hydraulic loading rates. 

Per F.A.C. 62-600, this tertiary filtration system requires ferric chloride and anionic polymer addition to 

coagulate and flocculate particles remaining in the secondary effluent. Both of these chemicals will require 

storage and dosing equipment. The ferric chloride and anionic polymer storage tanks will be sized to 

provide 21 days of storage based on the annual average daily volumetric flow rate. These chemical-storage 

tanks will be placed in a canopy structure that is equipped with containment walls, plumbing, HVAC, piping, 

valves, instrumentation, controls, and peristaltic pumps. 

Disinfection 

According to F.A.C. 62-600, high-level disinfection will be required. High-level disinfection consists of CCTs 

that provide a minimum 25-minute HRT with fecal coliforms less than 1,000 at the projected 2.46-MGD 

peak hourly volumetric flow rate. This results in a total minimum CCT volume of approximately 43,000 

gallons. The new plant will incorporate two chlorine contact chambers with concrete baffles to meet the 

minimum contact time with full redundancy. A sodium hypochlorite bulk storage tank system will be 

designed to feed into the CCTs and provide a minimum 21-day storage period. This disinfection system will 

require new sodium hypochlorite dosing pumps, controls, piping, and mechanical fixtures. 

Ultraviolet disinfection may be considered for disinfection purposes in lieu of chlorine disinfection. The UV 

system will be designed in accordance to F.A.C. 62-600 and shall have emergency power capabilities from 

the back-up generator to ensure continuous operation. 

Effluent Discharge 

The disinfected water will flow to an effluent pump station that includes a wet well with submersible pumps 

that will include the necessary controls, piping, and mechanical fixtures. The effluent pump station will 

discharge to an existing deep injection well located on the site adjacent to the newly constructed WWTP.  

The maximum permitted volumetric flowrate to the deep injection well is currently 1625 GPM (2.34 MGD) 

which includes flow from reverse osmosis concentration from the City of Labelle Water Treatment Plant 

(WTP) and wastewater from the City of Labelle Wastewater Treatment Plant. The projected maximum 

reverse osmosis concentrate flow from the City of Labelle WTP is 200 GPM, which leaves a remaining 1,425 

GPM (2.08 MGD) of capacity for the new WWTP discharge. 

The deep injection well does have capacity to solely handle the future average daily flow of 0.82 MGD and 

the existing peak hourly flow of 1.85 MGD. However, additional discharge capacity will be required in the 

future to achieve the projected peak daily flow of 2.46 MGD. Further evaluation and investigation is required 

to determine the best and most affordable option for the City. One possible option may include expanding 
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the effluent pump station to allow discharge to the existing RIBs. A conceptual cost estimate to route a new 

force main from the effluent pump station to the existing RIBs is included in Table 5-2 below. This option 

requires effluent to be pumped approximately 3.5 miles to the location of the existing RIBs. Identifying a 

new discharge source closer to the proposed WWTP may be worth considering. While the City has sufficient 

capacity to discharge effluent wastewater to the existing deep injection well over the next 5-10 years 

(depending on growth rate), a facilities plan amendment is recommended in the future to evaluate 

alternatives for future disposal. This evaluation will need to include hydrogeological evaluation and capacity 

testing of the existing disposal options (existing RIBs and deep injection well). 

Table 5-2: Alternative Discharge to Existing RIBs Cost Analysis 

 

Item Cost 

Construction Base Cost (2024) $10,110,000 

Construction Contingency (10%) $1,011,000 

Engineering, Permitting and Design (10%) $1,011,000 

Engineering Service During Construction (8%) $808,800 

Fiscal, Legal and administrative (3%) $303,300 

Land Acquisition $0 

Construction Escalation to Mid-Point of Construction 

(end of 2030 20%) $2,022,000 

Construction Contingency (10%) $1,011,000 

Total Opinion of Capital Costs $16,277,100 

 

Aerobic Digestion 

The projected maximum monthly average daily TSS mass flow in WAS is 4,556 lbs TSS/day. Applying a 

10,000-MG TSS/L WAS concentration, an estimated 54,596 gpd of WAS will be conveyed from the secondary 

treatment to aerobic digestion via the WAS pump station. A total 0.546-MG aerobic digester volume is 

required to provide a 10-day SRT and will consist of two aerobic digesters. The new aerobic digesters will 

require process piping, mechanical fixtures, blowers, and coarse-bubble diffusers. 

The packaged treatment system will have a zone for aerobic digestion that will ultimately pump WAS to the 

dewatering canopy as shown in Figure 5-5. 

Dewatering 

This alternative includes new dewatering equipment to further dry solids. The concept is based on a belt 

filter press with an approximate 150-gpm sludge dewatering capacity. The final dewatering technology and 

capacity will be finalized during design. The projected maximum monthly average daily TSS mass flow to 

the aerobic digesters is 4,556 lbs TSS/day, which consists of 3,765 lbs TSS/day as biomass and 791 lbs 

TSS/day of inert particles. Assuming 30% destruction of biomass during the 10-day SRT provided by the 

existing and proposed aerobic digesters, 3,427 lbs TSS/day will flow from the aerobic digesters to the new 

belt filter press. A sludge with 25,000 MG TSS/L will result in a 16,450-gpd volumetric flow rate of sludge to 
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the dewatering equipment. The dewatering equipment will be designed to run for approximately five hours 

per work day assuming five working days per week. 

This dewatering equipment will require a canopy, dewatered solids conveyance, polymer storage and 

dosing, piping, and mechanical fixtures. 

Additional Site Features 

The site will require access, safety, and resiliency features that include a driveway, electronic access gates, 

chain link fence, a new laboratory and operations building, transformer, diesel generator, motor control 

center, lighting protection and a SCADA system. 
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5.3 LAND REQUIREMENTS (SITES AND EASEMENTS) 

5.3.1 Alternative 1 – No Infrastructure Improvements 

This alternative does not require additional land requirements. 

5.3.2 Alternative 2 – Retrofitting and Expansion of the Existing WWTP 

This alternative will slightly increase the footprint of the existing WWTP, however, existing information 

received from the City and preliminary planning it seems as though the existing site has adequate capacity 

to accommodate a rehabilitated and expanded WWTP. 

5.3.3 Alternative 3 – Construction of a New WWTP 

Alternative 3 would require the City to build the new WWTP on a City owned parcel located on the southern 

side of the City. The City owns a parcel of land where the WTP is located. The City would have to prove 

ownership prior to beginning design. A new pump station would need to be constructed at the existing 

WWTP to pump influent to the new WWTP. This plan includes reutilizing the existing reuse force main to 

pump raw influent to the new WWTP. 

5.4 POTENTIAL CONSTRUCTION REQUIREMENTS 

5.4.1 Alternative 1 – No Infrastructure Improvements 

Since there is no construction for this alternative there are no potential construction requirements. 

5.4.2 Alternative 2 – Retrofitting and Expansion of the Existing WWTP 

The existing WWTP would have to remain online to both treat and dispose of effluent during construction. 

Construction activities will be staged to minimize impacts to the treatment process and maintain effluent 

requirements. 

5.4.3 Alternative 3 – Construction of a New WWTP 

The existing WWTP would have to remain online to both treat and dispose of effluent during construction. 

There should be no significant disruptions to the treatment process and the new WWTP would be built on 

a vacant site on the southern end of the City. 

5.5 SUSTAINABILITY CONSIDERATIONS 

All alternatives will incorporate sustainability considerations to give the City the most cost effective and 

robust infrastructure. 

5.6 CAPITAL COST ESTIMATES 

This section describes the associated costs for the three WWTP alternatives for addressing the projected 

increases in volumetric flow rates and contaminant loads during the 20-year planning period. 
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5.6.1 Alternative 1 – No Infrastructure Improvements 

Alternative 1 proposes to make no infrastructure improvements which would cost $0. However, this 

alternative is not feasible due to the current Florida Administrative Consent Order. According to the Consent 

Order a daily fine of $15,000 would be incurred if the respondent does not complete the construction of an 

upgraded WWTP by December 15, 2026. The fines would be incurred during the planning period by the 

City from December 15, 2026 until December 31 2046 (7,321 days) for a total amount of $109,815,000. There 

could also be other fines due to environmental and health impacts. This alternative is not viable. 

5.6.2 Alternative 2 – Retrofitting and Expansion of the Existing WWTP 

Alternative 2 proposes to retrofit the existing WWTP which would cost a total of $42,195,000. See Table 5-

3 below for a detailed cost estimate. 

Table 5-3: Alternative 2 Retrofit and Expansion of the Existing WWTP Capital Cost Analysis 

Item Cost 

Construction Base Cost (2024) $28,510,000 

Construction Contingency (10%) $2,851,000 

Engineering, Permitting and Design (10%) $2,851,000 

Engineering Service During Construction (8%) $2,280,800 

Fiscal, Legal and administrative (3%) $855,300 

Land Acquisition $0 

Construction Escalation to Mid-Point of Construction (end of 2026 7%) $1,995,700 

Construction Contingency (10%) $2,851,000 

Total Opinion of Capital Costs $42,195,000 

5.6.3 Alternative 3 – Construction of a New WWTP 

Alternative 3 is based on a new WWTP Alternative A as shown in Figure 5-4 at a parcel located on the 

southern side of the City which would cost a total of $56,200,000. See Table 5-4 below for a detailed cost 

estimate.  
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Table 5-4: Construction of a New WWTP Alternative A Capital Cost Analysis 

Item Cost 

Construction Base Cost (2024) $44,530,000 

Construction Contingency (10%) $4,453,000 

Engineering, Permitting and Design (10%) $4,453,000 

Engineering Service During Construction (8%) $3,562,400 

Fiscal, Legal and administrative (3%) $1,335,900 

Land Acquisition $0 

Construction Escalation to Mid-Point of Construction (end of 2026 7%) $3,117,100 

Construction Contingency (10%) $4,453,000 

Total Opinion of Capital Costs $65,904,000 

Alternative 4 is based on a new WWTP Alternative B as shown in Figure 5-5 at a parcel located on the 

southern side of the City which would cost a total of $57,809,000. See Table 5-5 below for a detailed cost 

estimate. 

Table 5-5: Construction of a New WWTP Alternative B Capital Cost Analysis 

Item Cost 

Construction Base Cost (2024) $39,060,000 

Construction Contingency (10%) $3,906,000 

Engineering, Permitting and Design (10%) $3,906,000 

Engineering Service During Construction (8%) $3,124,800 

Fiscal, Legal and administrative (3%) $1,171,800 

Land Acquisition $0 

Construction Escalation to Mid-Point of Construction (end of 2026 7%) $2,734,200 

Construction Contingency (10%) $3,906,000 

Total Opinion of Capital Costs $57,809,000 

5.7 O&M ESTIMATES 

Analyzing the life-cycle costs of each alternative provides a more in-depth comparison of costs that may be 

associated with each alternative. The life-cycle cost analysis (LCCA) considers capital cost and operational 

costs over the design life for each alternative. In addition, the salvage value of the remaining assets at the 

end of the project’s 20-year period were subtracted from the initial investment and replacement cost. The 

net present value (NPV) of operational and maintenance costs were then added to the capital investment 

to arrive at a total “life-cycle cost”. The table below provides a summary of the common factors used for 

evaluation of all the alternatives considered. 
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Table 5-6: Common Life Cycle Cost Analysis Criteria 

Common Life Cycle Cost Criteria Value 

Electricity Cost ($/Kwh) $0.12 

Real Federal Discount Rate (i) 5.5% 

Planning Period in Years (n) 20 

The construction, non-construction, operation and maintenance, and short lived (reserve) asset costs for 

each alternative are presented in the following tables. All costs have been converted to present day dollars. 

5.7.1 Alternative 1 – No Infrastructure Improvements  

No life cycle cost analysis was conducted for this alternative. 

5.7.2 Alternative 2 – Retrofitting and Expansion of the Existing WWTP 

The table below provides life-cycle cost comparisons for the WWTP Alternative 2. 

Table 5-7: Alternative 2 LCCA 

Item Cost 

Initial Capital Cost (Construction) $42,195,000 

Annual Future Replacement Cost $16,600 

Annual O&M costs1 $214,900 

Present Value of O&M Costs $4,630,000 

Salvage Value $752,600 

Present Value of Salvage Value $8,994,000 

Total Net Present Value $37,850,000 

Notes: 1O&M costs include energy costs for equipment as part of this upgrade as well as annual equipment repairs. 

5.7.3 Alternative 3 – Construction of a New WWTP 

The table below provides life-cycle cost comparisons for the WWTP Alternative 3. 

Table 5-8: Alternative 3 LCCA 

Item Cost 

Initial Capital Cost (Construction) $65,904,000 

Annual Future Replacement Cost $18,400 

Annual O&M costs1 $363,100 

Present Value of O&M Costs $7,630,000 

Salvage Value $760,000 

Present Value of Salvage Value $9,083,000 

Total Net Present Value $64,470,000 

Notes: 1O&M costs include energy costs for equipment as part of this upgrade as well as annual equipment repairs. 
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Table 5-9: Alternative 4 LCCA 

Item Cost 

Initial Capital Cost (Construction) $57,809,000 

Annual Future Replacement Cost $18,400 

Annual O&M costs1 $363,100 

Present Value of O&M Costs $7,630,000 

Salvage Value $760,000 

Present Value of Salvage Value $9,083,000 

Total Net Present Value $56,380,000 

Notes: 1O&M costs include energy costs for equipment as part of this upgrade as well as annual equipment repairs. 

5.8 RECOMMENDED ALTERNATIVE 

It is recommended to proceed with Alternative 4 in order to construct the new WWTP out of the 500-year 

flood plain and to have their major water infrastructure (Water Treatment Plant & Wastewater Treatment 

Plant) concentrated on the southern side of the City. The proposed location of the WWTP also has greater 

room for future expansion than the existing WWTP site.
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6. ALTERNATIVES CONSIDERED (LIFT STATION 3) 

6.1 EXISTING CONDITIONS 

As outlined in Section 3 above, LS-3 currently utilizes duplex submersible pumps and has a 10-foot diameter 

wet well with a 20-foot depth. Additional information regarding the existing conditions of LS-3 can be found 

in Section 3. 

The City has purchased a dedicated 100-kw generator for LS-3 which is currently in storage. The addition 

of emergency power to this lift station would help protect the City from potential wastewater backups and 

overflows. Also, according to the Recommended Standards for Wastewater Facilities written by The Board of 

State and Provincial Public Health and Environmental Managers (i.e., Ten State Standards) adequate 

emergency storage must be provided if no emergency pumping is provided. LS-3 will incorporate a backup 

generator so additional emergency storage will not be required. 

6.2 DESIGN CRITERIA 

As described in Section 3.2.1 the average daily flow for LS-3 was 110,663 gpd and the addition of septic to 

sewer will add approximately 205,334 gpd. Additionally, the City is expected to grow at 0.87% per year 

during the 24-year planning period. The future flow projection for LS-3 is estimated to be 381,997 gpd. 

It is assumed that the gravity sewer entering the lift station enters the station approximately 8-feet below 

the existing grade and 1-foot is required at the bottom of the wet well to keep the pumps submerged, 

which equates to the lift station having an existing 10-foot diameter wet well volume of 6,462 gallons. This 

assumption must be made as there are no record plans of the existing lift station. The updated lift station 

will be designed to provide a maximum of four pump starts per hour for a maximum run time of 15 minutes 

per hour, while incorporating adequately sized pumps for the estimated total dynamic head. The existing 

force main is 2,100-feet and is made of 10-inch diameter PVC pipe. It is assumed that minor losses (bends) 

comprise of 10% of the major losses in the pipe. According to the 10 State Standards and General 

Engineering Practices pressure within the force main should be below 100 pounds per square inch (psi) and 

velocity within the force main should be between 2 and 8-feet per second. 

The updated lift station would incorporate the 100kw generator that the City has already purchased and 

slated for installation at the LS-3 site. The generator is to provide redundancy in the power supply to the 

pump station. The generator also allows for the wet well to be smaller due to the reduction in emergency 

storage. 

6.2.1 Alternative 1 – Do Nothing 

Alternative No. 1 would lead to sewer overflows and fines which are not acceptable. Therefore, this option 

was not fully evaluated. 

6.2.2 Alternative 2 – Retrofitted Lift Station 

Alternative No. 2 would incorporate the design and construction of a retrofitted LS-3. Currently the lift 

station has a wet well volume of 6,462 gallons meaning an additional 9,498 gallons of storage would be 

required. To meet this requirement a new 10,000-gallon concrete tank would be installed next to the existing 

10-foot diameter wet well. The bottom of the proposed tank would then be connected via a sewer pipe to 
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the existing wet well. Two risers would extend from the top of the new wet well to the existing surface grade. 

Both the new wet well and the existing wet well would be set 1-foot above existing grade to ensure they 

are 1-foot above the 100-year flood elevation. 

The new lift station would utilize two submersible pumps each with a pumping capacity of approximately 

1,100 gpm. The new lift station would also include a new valve vault, control panel, MCC, internal piping, 

water connection, fencing, lighting, and radio communications. This lift station configuration would install 

the previously bought generator in a weatherproof, sound attenuated within the fenced area of the pump 

station. 

6.2.3 Alternative 3 – Construction of a New Lift Station 

Alternative No. 3 is the replacement of LS-3 with a new pump station utilizing submersible pumps. The 

station would incorporate duplex submersible pumps capable of 1,100 gpm. This lift station would be 

designed to have a wet well capacity of 15,960 gallons. To meet this capacity two new 12-foot diameter wet 

wells would be installed to a depth of 20 feet. The two wet wells would be connected via a sewer pipe. 

The new lift station would also include a new control panel, MCC, valve vault, internal piping, water 

connection, fencing, lighting, and radio communications. This lift station configuration would place the 

previously bought generator in a weatherproof, sound attenuated, enclosure outside of the pump station. 

6.3 LAND REQUIREMENTS (SITES AND EASEMENTS) 

6.3.1 Alternative 1 – Do Nothing 

No additional land requirements or easements would be required for this alternative. 

6.3.2 Alternative 2 – Retrofitted Lift Station 

Temporary construction easements and possibly permanent easements would be likely for the construction 

of a retrofitted LS-3. The land area required for this pump station would be slightly larger than the land area 

currently required for LS-3 due to the addition of an additional wet well, valve vault, generator and 

additional appurtenances. Detailed land requirements would be calculated during the preliminary design 

phase and are not incorporated as part of this Facilities Plan. 

6.3.3 Alternative 3 – Construction of a New Lift Station 

Additional land would likely be required for the construction of a new LS-3. The land area required for this 

pump station would be larger than the land area currently required for LS-3 due to the addition of the new 

wet well(s), valve vault, generator and appurtenances. New land would likely be required as it would be 

more economical to leave the existing station online during the construction of the new lift station. This 

would reduce construction costs as bypass pumping would not be required. Detailed land requirements 

would be calculated during the preliminary design phase and are not incorporated as part of this Facilities 

Plan. 
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6.4 POTENTIAL CONSTRUCTION REQUIREMENTS 

6.4.1 Alternative 1 – Do Nothing 

Since there is no construction for this alternative there are no potential construction requirements. 

6.4.2 Alternative 2 – Retrofitted Lift Station 

Alternative 2 would likely require some degree of bypass pumping to keep sewage flowing from LS-3 to 

the WWTP. A detailed analysis of all bypass pumping and construction requirements would be required 

during the design phase. 

6.4.3 Alternative 3 – Construction of a New Lift Station 

Alternative 3 would most likely keep the existing LS-3 online during the construction phase. This would 

allow for the new station to be built without a disruption of sewage flow. A detailed analysis of all 

construction phasing and requirements would be required during the design phase. 

6.5 SUSTAINABILITY CONSIDERATIONS 

All alternatives will incorporate sustainability considerations to give the City the most cost effective and 

robust infrastructure. 

6.6 CAPITAL COST ESTIMATES 

6.6.1 Alternative 1 – Do Nothing 

Alternative 1 proposes to do no infrastructure improvements to LS-3 which would cost $0. However, this 

alternative is not feasible as the existing lift station would fail and could possibly result in pollution and 

fines. 

6.6.2 Alternative 2 – Retrofitted Lift Station 

Alternative 2 proposed to retrofit the existing LS-3 which would cost $888,400. See Table 6-1 below for a 

cost estimate. 
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Table 6-1: Alternative 2 Retrofit of Lift Station 3 Capital Cost Analysis 

Item Cost 

Construction Base Cost (2024) $580,000 

Construction Contingency (10%) $58,000 

Engineering, Permitting and Design (10%) $58,000 

Engineering Service During Construction (8%) $46,400 

Fiscal, Legal and administrative (3%) $17,400 

Land Acquisition $30,000 

Construction Escalation to Mid-Point of Construction 

(end of 2026 7%) 
$40,600 

Construction Contingency (10%) $58,000 

Total Opinion of Capital Costs $888,400 

6.6.3 Alternative 3 – Construction of a New Lift Station 

Alternative 3 includes construction of a new lift station proposed which would cost $844,000. See Table 6-

2 below for a cost estimate. 

Table 6-2: Alternative 3 Construction of a New Lift Station 3 Capital Cost Analysis 

Item Cost 

Construction Base Cost (2024) $550,000 

Construction Contingency (10%) $55,000 

Engineering, Permitting and Design (10%) $55,000 

Engineering Service During Construction (8%) $44,000 

Fiscal, Legal and administrative (3%) $16,500 

Land Acquisition $30,000 

Construction Escalation to Mid-Point of Construction 

(end of 2026 7%) 
$38,500 

Construction Contingency (10%) $55,000 

Total Opinion of Capital Costs $844,000 

6.7 O&M ESTIMATES 

Analyzing the life-cycle costs of each alternative provides a more in-depth comparison of costs that may be 

associated with each alternative. The LCCA considers capital cost and operational costs over the design life 

for each alternative. In addition, the salvage value of the remaining assets at the end of the project’s 20-

year period were subtracted from the initial investment and replacement cost. The NPV of operational and 

maintenance costs were then added to the capital investment to arrive at a total “life-cycle cost”. The table 

below provides a summary of the common factors used for evaluation of all the alternatives considered. 
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Table 6-3: Common Life Cycle Cost Analysis Criteria 

Common Life Cycle Cost Criteria Value 

Electricity Cost ($/kWh) $0.12 

Real Federal Discount Rate (i) 5.5% 

Planning Period in Years (n) 20 

The construction, non-construction, operation and maintenance, and short lived (reserve) asset costs for 

each alternative are presented in the following tables. All costs have been converted to present day dollars. 

6.7.1 Alternative 1 – Do Nothing 

No life cycle cost analysis was conducted for this alternative. 

6.7.2  Alternative 2 – Retrofitted Lift Station 3 

The table below provides life-cycle cost comparisons for the LS-3 Alternative 2. 
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Table 6-4: Alternative 2 Retrofit of Lift Station LCCA 

Item Cost 

Initial Capital Cost (Construction) $888,400 

Annual Future Replacement Cost $5,100 

Annual O&M costs1 $22,500 

Present Value of O&M Costs $552,000 

Salvage Value $3,500 

Present Value of Salvage Value $42,000 

Total Net Present Value $1,410,000 

Notes: 1O&M costs include energy costs for pumping equipment and annual wet well cleaning. 

6.7.3 Alternative 3 – Construction of a New Lift Station 

The table below provides life-cycle cost comparisons for the LS-3 Alternative 3. 

Table 6-5: Alternative 3 Construction of New Lift Station 3 LCCA 

Item Cost 

Initial Capital Cost (Construction) $844,000 

Annual Future Replacement Cost $5,100 

Annual O&M costs1 $22,500 

Present Value of O&M Costs $552,000 

Salvage Value $4,200 

Present Value of Salvage Value $51,000 

Total Net Present Value $1,360,000 

Notes: 1O&M costs include energy costs for pumping equipment and annual wet well cleaning. 

6.8 RECOMMENDED ALTERNATIVE 

Alternative 3 – Construction of a new LS-3 is the recommended alternative. Alternative 3 is the most cost-

effective option that provides reliability and resilience for the sewer shed serviced by LS-3. Utilizing the 

existing infrastructure at the LS-3 site costs more than building a whole new LS-3, therefore Alternative 3 is 

recommended.
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7. ALTERNATIVES CONSIDERED (LIFT STATION 4) 

7.1 EXISTING CONDITIONS 

Currently LS-4 utilizes duplex submersible pumps. LS-4 has a wet well diameter of 6-feet and a depth of 18-

feet from existing grade. Additional information regarding the existing conditions of LS-4 can be found in 

Section 3. Currently LS-4 does not have a dedicated emergency generator. The addition of emergency 

power to this lift station would help protect the City from potential wastewater backups and overflows. 

7.2 DESIGN CRITERIA 

As outlined in Section 3 LS-4 currently utilizes duplex submersible pumps and has a 6-foot diameter wet 

well with an 18-foot depth. As described in Section 3.2.2, the average daily flow for LS-4 is 53,603 gpd and 

the addition of septic to sewer will add approximately 36,952 gpd. Additionally, the City is expected to grow 

at a rate of 0.87% per year. 

It is assumed that the gravity sewer entering the pump station enters the station 8-feet below surface grade 

and 1-foot is required at the bottom to keep the pump submerged which equated to the lift station having 

a wet well volume of 1,904 gallons. This assumption must be made because there are no record plans of 

the existing pump station. The updated lift station will be designed to provide a maximum of four pump 

starts per hour and for a maximum run time of 15 minutes per hour while incorporating adequately sized 

pumps for the estimated total dynamic head. The existing 6-inch force main has sufficient capacity to handle 

the projected flow while maintaining 10 state standards and general engineering practices of pressure 

below 100 psi and velocity between 2 and 8 feet per second. 

7.2.1 Alternative 1 – Do Nothing 

Under the expected future flows the existing list station could become overwhelmed causing sewer 

overflows and fines which are not acceptable. Therefore, this option was not fully evaluated. 

7.2.2 Alternative 2 – Retrofit of Existing Lift Station 

Alternative No. 2 would incorporate the design and construction of a retrofitted LS-4. Currently the lift 

station has a wet well volume of 1,904 gallons meaning an additional 6,076 gallons of storage would be 

required. To meet this requirement, a new 12-foot diameter concrete wet well would be installed next to 

the existing 6-foot diameter wet well. The bottom of the proposed tank would then be connected via a 12-

inch diameter sewer pipe to the existing wet well. The top of the tank would extend to surface grade. 

The new lift station would utilize two submersible pumps each with a pumping capacity of approximately 

550 gpm. The new lift station would also include a new valve vault, control panel, MCC, internal piping, 

water connection, fencing, lighting, and radio communications. This lift station configuration would also 

include the installation of a new generator contained within a weatherproof, sound attenuated within the 

fenced area of the pump station. 
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7.2.3 Alternative 3 – Construction of a New Lift Station 

Alternative No. 3 is the replacement of LS-4 with a new pump station utilizing submersible pumps. The 

station would incorporate duplex submersible pumps with a working wet well volume of approximately 

2,000 gallons. Sizing of pump and wet well to be confirmed during design. 

The new lift station would also include a new control panel, MCC, valve vault, internal piping, water 

connection, fencing, lighting, and radio communications. This lift station configuration would also include 

the installation of a new generator contained within a weatherproof, sound attenuated within the fenced 

area of the pump station. 

7.3 LAND REQUIREMENTS (SITES AND EASEMENTS) 

7.3.1 Alternative 1 – Do Nothing 

No additional land requirements or easements would be required for this alternative. 

7.3.2 Alternative 2 – Retrofit of Existing Lift Station 

Temporary construction easements and possible permanent easements would be likely for the construction 

of the lift station outlined in Alternative No. 2 for LS-4. The land area required for this pump station would 

be slightly larger than the land area currently required for LS-4 due to the addition of the generator and 

slightly larger wet well. Detailed land requirements would be calculated during the preliminary design phase 

and are not incorporated as part of this Facilities Plan. 

7.3.3 Alternative 3 – Construction of a New Lift Station 

Temporary construction and easements and possible permanent easements would be likely for the 

construction of the lift station outlined in Alternative No. 3 for LS-4. The land area required for this pump 

station would be larger than the land currently required for LS-4 due to the wet well volume increase. It 

would also be more economical for the existing lift station to remain online during the construction of the 

new lift station. This would mean building the new lift station on land next to the lift station which is likely 

not City property. 

7.4 POTENTIAL CONSTRUCTION REQUIREMENTS 

7.4.1 Alternative 1 – Do Nothing 

Since there is no construction for this alternative there are no potential construction requirements. 

7.4.2 Alternative 2 – Retrofit of Existing Lift Station 

Alternative 2 would likely require some degree of bypass pumping to keep sewage flowing from LS-4 to 

the WWTP. A detailed analysis of all bypass pumping and construction requirements would be required 

during the design phase. 



  

 

 

City of LaBelle (0234532.01) 7-3 Woodard & Curran, Inc. 

SRF Clean Water Facility Plan  November 2024 

7.4.3 Alternative 3 – Construction of a New Lift Station 

Alternative 3 would most likely keep the existing LS-4 online during the construction phase. This would 

allow for the new station to be built without a disruption of sewage flow. A detailed analysis of construction 

phasing and requirements would be required during the design phase. 

7.5 SUSTAINABILITY CONSIDERATIONS 

All alternatives will incorporate sustainability considerations to give the City the most cost effective and 

robust infrastructure. 

7.6 CAPITAL COST ESTIMATES 

7.6.1 Alternative 1 – Do Nothing 

Alternative 1 proposes to make no infrastructure improvements to LS-4, which would cost $0. However, this 

alternative is not feasible as the existing lift station could fail and could result in pollution and fines. 

7.6.2 Alternative 2 – Retrofit of Existing Lift Station 

Alternative 2 proposed to retrofit the existing LS-4. See Table 7-1 below for a detailed cost estimate. 

Table 7-1: Alternative 2 Retrofit of Lift Station 4 

Item Cost 

Construction Base Cost (2024)  $790,000  

Construction Contingency (10%) $79,000  

Engineering, Permitting and Design (10%) $79,000  

Engineering Service During Construction (8%) $63,200  

Fiscal, Legal and administrative (3%) $23,700  

Land Acquisition  

Construction Escalation to Mid-Point of Construction 

(end of 2026 7%) 

$55,300  

Construction Contingency (10%) $79,000  

Total Opinion of Capital Costs $1,169,200  

7.6.3 Alternative 3 – Construction of a New Lift Station 

Alternative 3 proposed to build a new LS-4. See Table 7-2 below for a detailed cost estimate. 
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Table 7-2: Alternative 3 Construction of a New Lift Station 4 

Item Cost 

Construction Base Cost (2024) $560,000  

Construction Contingency (10%) $56,000  

Engineering, Permitting and Design (10%) $56,000  

Engineering Service During Construction (8%) $44,800  

Fiscal, Legal and administrative (3%) $16,800  

Land Acquisition  

Construction Escalation to Mid-Point of Construction 

(end of 2026 7%) 

$39,200  

Construction Contingency (10%) $56,000  

Total Opinion of Capital Costs $828,800  

7.7 O&M ESTIMATES 

Analyzing the life-cycle costs of each alternative provides a more in-depth comparison of costs that may be 

associated with each alternative. The LCCA considers capital cost and operational costs over the design life 

for each alternative. In addition, the salvage value of the remaining assets at the end of the project’s 20-

year period were subtracted from the initial investment and replacement cost. The NPV of operational and 

maintenance costs were then added to the capital investment to arrive at a total “life-cycle cost”. The table 

below provides a summary of the common factors used for evaluation of all the alternatives considered. 

Table 7-3: Common Life Cycle Cost Analysis Criteria 

Common Life Cycle Cost Criteria Value 

Electricity Cost ($/kWh) $0.12 

Real Federal Discount Rate (i) 5.5% 

Planning Period in Years (n) 20 

The construction, non-construction, operation and maintenance, and short lived (reserve) asset costs for 

each alternative are presented in the following tables. All costs have been converted to present day dollars. 

7.7.1 Alternative 1 – Do Nothing 

No life cycle cost analysis was conducted for this alternative. 

7.7.2 Alternative 2 – Retrofit of Existing Lift Station 

The table below provides life-cycle cost comparisons for the LS-4 Alternative 2. 
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Table 7-4: Alternative 2 Retrofit Lift Station 4 LCCA 

Item Cost 

Initial Capital Cost (Construction) $1,169,200 

Annual Future Replacement Cost $4,900 

Annual O&M costs1 $9,400 

Present Value of O&M Costs $286,000 

Salvage Value $3,500 

Present Value of Salvage Value $42,000 

Total Net Present Value $1,420,000 

Notes: 1O&M costs include energy costs for pumping equipment and annual wet well cleaning. 

7.7.3 Alternative 3 – Construction of a New Lift Station 

The table below provides life-cycle cost comparisons for the LS-4 Alternative 3. 

Table 7-5: Alternative 3 Construction of New Lift Station 4 LCCA 

Item Cost 

Initial Capital Cost (Construction) $828,800 

Annual Future Replacement Cost $4,600 

Annual O&M costs1 $9,400 

Present Value of O&M Costs $280,000 

Salvage Value $3,500 

Present Value of Salvage Value $42,000 

Total Net Present Value $1,080,000 

Notes: 1O&M costs include energy costs for pumping equipment and annual wet well cleaning. 

7.8 RECOMMENDED ALTERNATIVE 

Alternative 3 – Construction of a New Lift Station 4 is the recommended alternative. Alternative 3 is the 

most cost-effective option that provides reliability and resilience for the sewer shed serviced by LS-4. 

Utilizing the existing infrastructure at the LS-4 site costs more than building a new LS-4 and thus Alternative 

3 is recommended.
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8. ALTERNATIVES CONSIDERED (SEWER COLLECTION SYSTEM) 

8.1 EXISTING CONDITIONS 

The City of LaBelle has a collection system that consists of approximately 109,600 linear feet of gravity 

sewer, 60,500 linear feet of sewer force main, and approximately 400 sewer manholes. Portions of the sewer 

collection system are subject to high infiltration and inflow due to infrastructure age, condition, and 

proximity to the flood hazard zone. Removing infiltration and inflow from the sewer can increase hydraulic 

capacity, reduce operations and maintenance costs, and reduce the likelihood of SSOs caused by capacity 

limitations. 

The City received a Consent Order (22-2259) from the FDEP in January 2023 which required the City to 

conduct a SSES to identify infrastructure beyond design life and defects within the collection system that 

are contributing to substantial infiltration and inflow and operational issues. Woodard & Curran conducted 

SSES including smoke testing, closed-circuit television (CCTV) inspections, and manhole inspections 

throughout the City’s collection system and summarized the findings and recommendations in the SSES 

Report dated March 2024. 

8.2 DESIGN CRITERIA 

The primary objective of the collection system portion of this project is to reduce a significant portion of 

the City’s inflow and infiltration so that SSO volumes decrease with the ultimate goal of eliminating SSOs in 

the future. Approaches for infiltration and inflow reduction include rehabilitating and/or replacing aging 

infrastructure that is allowing stormwater and groundwater to unnecessarily enter the City’s wastewater 

collection system. 

The previously completed SSES program identified that 67% of sewer pipes inspected and 94% of manholes 

inspected had defects warranting rehabilitation to help prevent hydraulic failures, reduce infiltration and 

inflow into the sewer system, and/or improve operation and maintenance. The SSES Report recommended 

a combination of trenchless rehabilitation and open cut replacement of sewer infrastructure. 

The alternatives evaluated for planning include 1) do nothing, 2) sewer infrastructure rehabilitation and 

replacement which follows the recommendations of the SSES Report, and 3) sewer infrastructure complete 

replacement, which includes replacement of all infrastructure that was observed as having defects during 

the SSES program. 

8.2.1 Alternative 1 – Do Nothing 

This alternative would result in the City making no capital improvements or rehabilitation efforts to its sewer 

collection system. The City would continue to operate and maintain the collection system in its current 

condition, making emergency repairs as needed. This alternative has the lowest capital cost, requiring $0 in 

capital expenditures; however, the condition of the collection system and severity of infiltration and inflow 

will continue to worsen and result in excessively high operation and maintenance costs, unexpected capital 

costs, and ongoing environmental and safety concerns. For these reasons, Alternative 1 is not a viable 

alternative for the City. 
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8.2.2 Alternative 2 – Sewer Infrastructure Rehabilitation & Replacement 

Alternative 2 would consist of a combination of sewer rehabilitation work and replacement work as 

recommended in the March 2024 SSES Report. As shown in Table 8-1 below, 64% of the total 67% of sewer 

pipes identified with defects are eligible for repairs in lieu of complete replacement because the defects are 

small enough to be repaired with cost effective trenchless technology repair methods. Similarly, 90% of the 

total 94% of manholes identified with defects could be repaired with rehabilitation methods in lieu of 

complete replacement. Considering a combination of rehabilitation and replacement would result in capital 

cost savings. Because some infrastructure is in a condition where rehabilitation methods could significantly 

prolong its useful life, rehabilitation is a great consideration over complete replacement. 

Table 8-1 summarizes the rehabilitation recommendations for the inspected pipe segments. Rehabilitation 

methods include cured-in-place lining, heavy cleaning, and CCTV. Complete replacement of sewer 

segments that are in too poor a condition to be restored are included in the last row. 

Table 8-1: Sewer Piping with Defects 

Recommended Rehabilitation Pipe Length (LF) % of Inspected Pipes 

Cured-in-Place Pipe (CIPP) Lining 14,880 49% 

Heavy Clean & CCTV 3,365 11% 

CCTV 1,255 4% 

Open Cut Replacement 930 3% 

Additionally, manholes could also be rehabilitated using several methods depending on the extent of their 

defects. Table 8-2 summarizes the rehabilitation recommendations for the inspected manhole structures 

including structural modifications, raising or replacement of frames and covers, heavy cleaning, etc. 

Complete replacement of manholes that are in too poor condition to be restored are included in the last 

row. 

Table 8-2: Sewer Manholes with Defects 

Recommended Rehabilitation Quantity of Manholes % of Inspected Manholes1 

Structural Modification 1 <1% 

Raise Frame & Cover to Grade 33 18% 

New Frame & Cover 62 52% 

Rebuild Bench & Invert 8 8% 

Cementitious Restoration 17 14% 

Heavy Clean 43 38% 

New Watertight Frame & Cover 26 22% 

Replace Manhole Structure  7 6% 

Notes: 1Manholes can receive multiple types of rehabilitation, so the percentages are not equal to the 94% noted above. 

8.2.3 Alternative 3 – Sewer Infrastructure Complete Replacement 

Alternative 3 consists of complete replacement of all sewer pipe and manhole infrastructure that was 

identified as having defects as part of the SSES program, without the option of rehabilitation. Although 

trenchless repairs are more cost effective when looking at capital cost, installation of new infrastructure 
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typically lasts longer than rehabilitation methods and may reduce operation and maintenance costs in the 

future. 

The sewer pipe replacement total quantity and manhole structure replacement total quantity for this 

alternative is summarized below: 

• Sewer pipe replacement: 20,430 linear feet 

• Sewer manhole replacement: 120 structures 

8.3 ENVIRONMENTAL IMPACTS 

Extraneous flow from infiltration and inflow sources results in unnecessary collection, transmission, and 

treatment of storm water and groundwater that enters the sewer system. The inundation of clean water 

takes away from the available capacity within the collection system and at the WWTP. When the sewer 

facilities exceed capacity, environmental risks and safety concerns such as SSOs are introduced. Additionally, 

the limited capacity of sewer facilities during wet weather events impacts future growth within the City. 

Without removing infiltration and inflow from the collection system, larger sewer pipes would be needed 

to accommodate expansion within the City. 

8.4 LAND REQUIREMENTS (SITE AND EASEMENTS) 

8.4.1 Alternative 1 – Do Nothing 

No additional land requirements or easements would be required for this alternative. 

8.4.2 Alternative 2 – Sewer Infrastructure Rehabilitation & Replacement 

No additional land acquisition would be needed for this alternative. Temporary construction easements 

would likely be necessary for the portion of work that includes open cut replacement of infrastructure that 

is not within the public right-of-way. For the portion of rehabilitation work where ground disturbance is not 

required, temporary construction easements may only be needed in areas where construction equipment 

or activities cannot be maintained within the right-of-way. 

8.4.3 Alternative 3 – Sewer Infrastructure Complete Replacement 

No additional land acquisition is envisioned for this alternative. Temporary construction easements would 

likely be needed where sewer pipe and manhole replacement work occur on private property. An option to 

reduce bypass pumping costs would be to install new sewer pipe and manholes adjacent to existing 

infrastructure so existing infrastructure can convey sewer flows during construction; however, this requires 

additional land and may only be feasible in public roads where the space is not already occupied by existing 

utilities. 

8.5 POTENTIAL CONSTRUCTION REQUIREMENTS 

Both Alternatives 2 and 3 will require bypass pumping for rehabilitation and replacement work. Sewer flows 

will need to be rerouted around pipe segments and manholes that require replacement or rehabilitation so 

that homeowners can continue utilizing their sewer services. For certain manholes, rehabilitation may be 

able to be conducted while sewer flows are passing through the structure, depending on the location of 



  

 

 

City of LaBelle (0234532.01) 8-4 Woodard & Curran, Inc. 

SRF Clean Water Facility Plan  November 2024 

the repair and the repair method. Bypass pumping should be conducted during dry weather to reduce the 

size of pumps needed and reduce the overall bypass pumping cost. 

In some cases, new sewer pipe and manholes may be installed adjacent to existing so that the existing 

infrastructure can be used to convey flows during construction. In these instances, bypass pumping could 

be reduced. 

8.6 SUSTAINABILITY CONSIDERATIONS 

All alternatives will incorporate sustainability considerations to give the City the most cost effective and 

robust infrastructure. 

8.7 CAPITAL COST ESTIMATES 

8.7.1 Alternative 1 – Do Nothing 

Alternative 1 proposes to make no infrastructure improvements to the sewer collection system, which would 

cost $0. However, this alternative is not feasible as the City is experiencing SSOs due to the aging condition 

of the collection system. 

8.7.2 Alternative 2 – Sewer Infrastructure Rehabilitation & Replacement 

Alternative 2 is proposed to rehabilitate and replace certain portions of the sewer collection system that 

are beyond their useful life which would cost $5,908,000. See Table 8-3 below for a cost estimate. 

Table 8-3: Alternative 2 Sewer Infrastructure Rehabilitation & Replacement 

Item Cost 

Construction Base Cost (2024)  $3,992,000  

Construction Contingency (10%) $399,200  

Engineering, Permitting and Design (10%) $399,200  

Engineering Service During Construction (8%) $319,360  

Fiscal, Legal and administrative (3%) $119,760  

Land Acquisition  

Construction Escalation to Mid-Point of Construction (end of 2026 7%) $279,440  

Construction Contingency (10%) $399,200  

Total Opinion of Capital Costs $5,908,000  

8.7.3 Alternative 3 – Sewer Infrastructure Complete Replacement  

Alternative 3 is proposed to replace all sewer infrastructure identified to have defects which would cost 

$29,422,000. See Table 8-4 below for a cost estimate.  
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Table 8-4: Alternative 3 Sewer Infrastructure Complete Replacement 

Item Cost 

Construction Base Cost (2024)  $19,879,719  

Construction Contingency (10%) $1,987,972  

Engineering, Permitting and Design (10%) $1,987,972  

Engineering Service During Construction (8%) $1,590,378  

Fiscal, Legal and administrative (3%) $596,392  

Land Acquisition  

Construction Escalation to Mid-Point of Construction (end of 2026 7%) $1,391,580  

Construction Contingency (10%) $1,987,972  

Total Opinion of Capital Costs $29,422,000 

8.8 OPERATION & MAINTENANCE ESTIMATES 

Analyzing the life-cycle costs of each alternative provides a more in-depth comparison of costs that may be 

associated with each alternative. The LCCA considers capital cost and operational costs over the design life 

for each alternative. In addition, the salvage value of the remaining assets at the end of the project’s 20-

year period were subtracted from the initial investment and replacement cost. The NPV of operational and 

maintenance costs were then added to the capital investment to arrive at a total “life-cycle cost”. Table 8-

5 below provides a summary of the common factors used for evaluation of all the alternatives considered. 

Table 8-5: Common Life Cycle Cost Analysis Criteria 

Common Life Cycle Cost Criteria Value 

Electricity Cost ($/kWh) $0.12 

Real Federal Discount Rate (i) 5.5% 

Planning Period in Years (n) 20 

The construction, non-construction, operation and maintenance, and short lived (reserve) asset costs for 

each alternative are presented in the following tables. All costs have been converted to present day dollars. 

8.8.1 Alternative 1 – Do Nothing 

No life cycle cost analysis was conducted for this alternative. 

8.8.2 Alternative 2 – Sewer Infrastructure Rehabilitation & Replacement 

Table 8-6 below provides life-cycle cost comparisons for the sewer collection system Alternative 2.  
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Table 8-6: Alternative 2 Sewer Infrastructure Rehab & Replacement LCCA 

Item Cost 

Initial Capital Cost (Construction) $5,908,000 

Annual Future Replacement Cost1 -- 

Annual O&M costs2 $19,600 

Present Value of O&M Costs $392,000 

Salvage Value3 -- 

Present Value of Salvage Value -- 

Total Net Present Value $6,319,600 

Notes: 1Replacement costs are zero for this alternative because all infrastructure has a design life of greater than 

20-years. 
2O&M costs include cleaning and CCTV of sewer (10% of piping annually), and emergency spot repairs. 
3Salvage value is zero for this alternative because buried structures and piping are not intended to be 

reused if they are removed from service. 

8.8.3 Alternative 3 – Sewer Infrastructure Complete Replacement 

The table below provides life-cycle cost comparisons for the sewer collection system Alternative 3. 

Table 8-7: Alternative 3 Sewer Infrastructure Complete Replacement LCCA 

Item Cost 

Initial Capital Cost (Construction) $27,610,000 

Annual Future Replacement Cost1 -- 

Annual O&M costs2 $7,400 

Present Value of O&M Costs $148,000 

Salvage Value3 -- 

Present Value of Salvage Value -- 

Total Net Present Value $29,577,400 
Notes: 1Replacement costs are zero for this alternative because all infrastructure has a design life of greater than 20-

years. 
2O&M costs include cleaning and CCTV of sewer (10% of piping annually), and emergency spot repairs. 
3Salvage value is zero for this alternative because buried structures and piping are not intended to be reused 

if they are removed from service. 

8.9 RECOMMENDED ALTERNATIVE 

Alternative 2 – Sewer Infrastructure Replacement and Repair is the recommended alternative. This 

alternative is the most cost-effective option that will reduce SSOs, prolong sewer infrastructure life, and 

provide reliability throughout the collection system. For these reasons, Alternative 2 is recommended. 
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9. IMPLEMENTATION AND COMPLIANCE  

9.1 PUBLIC MEETING 

A public meeting was held August 8, 2024, after advertising in the Okeechobee Newspaper. Resolution 

2024-15 to approve this Clean Water Facilities Plan and submit to the FDEP passed at the meeting. A copy 

of Resolution 2024-15, the legal advertisement affidavit, and certified meeting minutes are provided in 

Appendix F. 

9.2 REGULATORY AGENCY REVIEW 

To qualify for a subsidized loan from the SRF, various government agencies must be satisfied with the way 

that the City of LaBelle is proposing to address their wastewater system challenges. Copies of the Facilities 

Plan adopted by the City of LaBelle are being sent to the FDEP-SRF for review and comments. The FDEP-

SRF staff will distribute this Facilities Plan to Local, State and Federal Agencies via the “State Clearing House 

Process” for their review and comment. 

9.3 FINANCIAL PLANNING 

The FDEP-SRF program is expected to be the financing source for the project. A capital financing plan (CFP) 

is included with this Facilities Plan, which provides the financial impact on the users of the system. The CFP 

is shown in Appendix G and demonstrates that water and sewer operating expenses; existing debt service 

obligations; and proposed project debt service associated with the selected plan. The CFP also evaluates 

the current utility rates, existing approved annual increases, and water and sewer impact fees. The CFP is 

based on the current utility rates and the rate ordinance that the City adopted with a consumer price index 

(CPI) increase annually, as well as water and sewer impact fees. Copies of the current water and sewer rate 

documents are provided in Appendix H that support the CFP. 

9.4 SAHFI COMPLIANCE 

The City of LaBelle, FL is slated to receive Supplemental Appropriation for Hurricane’s Fiona and Ian (SAHFI 

Funding). The project elements outlined herein have been determined to be eligible by SRF staff as they 

satisfy goals described within Hurricane Ian Special Appropriation Florida Requirements guidance. Specific 

project elements that meet the CWSRF program and SAHFI supplemental planning requirements are listed 

below (in blue): 

1. Projects that prevent interruption of collection system operation in the event of a flood or 

natural disaster, including but not limited to: 

a. Installation of back-up generators (including portable generators) or alternative energy sources 

(e.g., solar panels, wind turbines, batteries, switch boxes) that service pump stations or other 

distribution system facilities. 

All projects will include installation of new emergency power generators, portable generator 

connections, and/or backup diesel pumps for the lift stations. 

b. Replacement of damaged equipment with more energy-efficient equipment. 

All projects will include installation of premium efficiency motors, including variable frequency 

drives (VFDs) for pumps. 
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c. Physical “hardening” or waterproofing of pumps and electrical equipment at pump stations and 

other components of collection systems (including storage facilities and associated equipment) 

through upgrade or replacement, including: 

• Installation of submersible pumps 

• Waterproofing electrical components (e.g., pump motors) 

• Waterproofing circuitry 

• Dry floodproofing/sealing of structure to prevent floodwater penetration 

• Installation/construction of wind resistant features (e.g., wind resistant roofing materials, 

wind-damage resistant windows, storm shutters) 

Projects will include relocation and replacement of all control panels with 316 SS, NEMA 4X 

control panels for continuous all-weather operation. Projects will also install electrical 

equipment above the 100-year flood elevation and or floodproof the structure. 

d. Relocation of pump stations or other collection system facilities to less flood prone areas. 

Project will include elevating the treatment and or collection as required to better protect them 

from storm damage and improve accessibility. 

e. Installation of physical barriers around pump stations or other collection system facilities (e.g., 

levees or dykes). 

N/A 

f. Correction of significant infiltration and inflow problems that increase the likelihood of sewer 

backups or flooding of treatment works. 

The City recently completed a sanitary sewer evaluation project and identified several pipes 

and lift station wet wells with structural defects that facilitate inflow and infiltration. This project 

will rehabilitate or replace select pipes and wet wells in order to eliminate the inflow and 

infiltration source. 

g. Separation of combined sewers that will result in a reduced risk of flooding of the collections 

system and/or treatment works. 

N/A 

h. Installation/construction of redundant collection system components and equipment. 

Collection system will be provided with redundant components. 

i. Regionalization project that enables diversion of wastewater flows to an alternate system for 

emergency wastewater collection and treatment services. 

N/A 

j. SCADA system projects to allow remote or multiple system operation locations. Construction 

or installation of flood attenuation, diversion, and retention infrastructure within or beyond the 

boundaries of a treatment works that protects the collection system. 

Projects will include upgrading the lift stations with a new SCADA system with updated 

technology and more supervision and control installed in 316 SS NEMA 4X panels and moved 

to safe locations. SCADA Control will enhance operations for uninterrupted water supply during 

a natural disaster. 
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k. Green infrastructure that reduces flood risk by reducing stormwater runoff, including 

permeable pavement, green roofs and walls, bioretention infrastructure (e.g., constructed 

wetlands, detention basins, riparian buffers, or stormwater tree trenches/pits/boxes), stream 

daylighting, and downspout disconnection. 

N/A 

l. Natural systems, and features thereof, capable of mitigating a storm surge, such as barrier 

beach and dune systems, tidal wetlands, living shorelines, and natural berms/levees. 

• Floodwater pumping systems 

• Flood water channels/culverts, physical barriers, and retention infrastructure 

N/A 

2. Projects that prevent floodwaters from entering a treatment works, including but not limited 

to: 

a. Installation of physical barriers around a facility (e.g., levees or dykes around the facility to 

prevent flooding). 

N/A 

b. Relocation of facilities to less flood prone areas. 

This project will relocate the existing WWTP from a dirt road at elevation 12 feet to a State four-

lane road at elevation 33 feet to better protect it from storm events and improve access during 

emergencies. 

c. Construction or installation of flood attenuation, diversion, and retention infrastructure within 

or beyond the boundaries of a treatment works that protects the treatment works. 

N/A 

d. Green infrastructure that reduces the risk of flooding by reducing stormwater runoff, including 

permeable pavement, green roofs and walls, bioretention infrastructure (e.g., constructed 

wetlands, detention basins, riparian buffers, or stormwater tree trenches/pits/boxes), stream 

daylighting, and downspout disconnection. 

N/A 

e. Natural systems, and features thereof, capable of mitigating a storm surge, such as barrier 

beach and dune systems, tidal wetlands, living shorelines, and natural berms/levees. 

• Floodwater pumping systems 

• Flood water channels/culverts, physical barriers, and retention infrastructure 

N/A 

3. Projects that maintain the operation of a treatment works and the integrity of the treatment 

train in the event of a flood or natural disaster, including but not limited to: 

a. Installation of back-up generators (including portable generators) or alternative energy sources 

(e.g., solar panels, wind turbines, batteries, switch boxes) that service pump stations or other 

distribution system facilities. 
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Project will include new emergency power generator and/or backup diesel pumps, at the 

WWTP. 

b. Replacement of damaged equipment with more energy-efficient equipment. 

Project includes new VFDs and other more efficient equipment with premium efficient motors 

that will be integrated into the design of the WWTP. 

c. Physical “hardening” or waterproofing of pumps and electrical equipment at treatment works 

through upgrade or replacement, including: 

• Installation of submersible pumps 

• Waterproofing electrical components (e.g., pump motors) 

• Waterproofing circuitry 

• Dry floodproofing/sealing of structure to prevent floodwater penetration 

• Installation/construction of wind resistant features (e.g., wind resistant roofing materials, 

wind-damage resistant windows, storm shutters) 

Project includes installation of 316 SS, NEMA 4Xf control panels for continuous all-weather 

operation. 

d. Relocation of critical equipment to less flood prone areas of a facility and/or elevation of critical 

structures. 

e. Installation of physical barriers around individual treatment processes. 

• Flood walls around treatment tanks 

• Elevated walls or capping of treatment tanks 

f. Installation of larger capacity storage tanks. 

• Installation of larger capacity chemical storage tanks for continued treatment in absence 

of delivery service 

• Installation of larger capacity fuel storage tanks for back-up generators 

• Construction of storage tanks at treatment works to store overflows for future treatment 

Project will include increasing the size of tanks, treatment capacity, reject tanks, chemical 

storage and generators to handle wet weather flows and storm events. 

g. Installation/construction of redundant components and equipment. 

System will be provided with redundant components and recommended spare parts. 

h. SCADA system projects to allow remote or multiple system operation locations. 

Project will include new SCADA system with updated technology and more supervision and 

control installed in 316 SS, NEMA 4X panels and moved to safe locations. 

4. Projects that preserve and protect treatment works equipment in the event of a flood or 

natural disaster, including but not limited to: 

N/A 

5. Planning projects that assess a treatment works’ vulnerability to flood damage or that 

analyze the best approach to integrate system and community sustainability/resiliency 
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priorities in the face of a variety of uncertain futures including natural disasters and more 

frequent and intense extreme weather events, provided the planning work is reasonably 

expected to result in a capital project, including but not limited to: 

N/A 

9.4.1 Previous Impacts from Hurricane Ian 

The City identified a series of vulnerabilities to their wastewater collection system following Hurricane Ian. 

During the storm, the City experienced widespread power outages due to tree damage and roadway 

flooding preventing access to many remote lift stations (See Chapter 3 for summary of lift station issues). 

The City is under FDEP Consent Order 22-2259 to make upgrades to the sewer collection system to mitigate 

multiple occurrences of SSO’s into the Caloosahatchee River. The Consent Order dictates the City must 

perform the sewer upgrades that will include lift station rehabilitation/replacement, generators, supply 

towable emergency pumps, installation of submersible pumps, floodproofing of component structures and 

waterproofing of electrical equipment and circuitry, SCADA system improvements for remote monitoring 

and control, identification and removal of inflow and infiltration sources and critical pipe repairs. Many of 

the existing lift stations are located in roads that flooded during Hurricane Ian with access hatches at ground 

level making overflows easy and emergency response difficult to perform. The City plans to expedite design 

and construction to complete the critical WWTP and lift station repairs and upgrade projects. 

9.4.2 500-Year Floodplain 

The proposed project sites are located outside the 500-year floodplain, providing enhanced redundancy 

and resiliency of the system during major flood events and natural disasters. Figure 1-2 shows the existing 

and the proposed project site locations with relation to the 0.2% Annual Chance Flood Hazard (500-Year 

Floodplain). The existing facility is currently within the 500-year floodplain and the proposed new facility is 

outside the 500-year floodplain. 

9.5 PROJECT IMPLEMENTATION 

The City of LaBelle has the sole responsibility and authority to implement the recommended facilities. 

9.6 IMPLEMENTATION SCHEDULE 

The implementation schedule is estimated to follow the timeline below: 

Wastewater Treatment Plant (WWTP) 

• Planning Approval March 30, 2025 

• Design Begins March 31, 2025 

• Design Documents Due to FDEP September 30, 2025 

• Design Approval December 10, 2025 

• Construction Begins December 2025 

• Construction Ends December 2027 
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Lift Station 3, Lift Station 4, Master Lift Station, Sewer Collection 

• Planning Approval February 1, 2025 

• Design Approval June 1, 2025 

• Bidding June 1, 2026 

• Construction Begins September 2026 

• Construction Ends September 2027 

9.7 COMPLIANCE 

1. Wastewater treatment and disposal will be the full responsibility of LaBelle. 

2. Selected alternatives will meet the reliability requirements as per chapter 62-600, F.A.C. 

3. Residual disposal will meet the requirements of Chapter 62-701, F.A.C. and 40 CFR Part 503. 

4. Effluent disposal will meet the requirements of Chapter 62-600.540 underground injection. 

5. Effluent disposal will meet the requirements of Chapter 62-610. 

6. The environmental aspects of the proposed facilities are satisfactory. 

7. All projects identified herein comply with the goals described within Hurricane Ian Special 

Appropriation Florida Requirements guidance. Specific elements of the projects meet program 

goals within Attachment 2 of the Memorandum dated September 7, 2023, Award and 

Implementation of the 2023 State Revolving Fund Supplement Appropriation for Hurricanes Fiona 

and Ian (SAHFI) from the United States Environmental Protection Agency (EPA). 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Glades County, Florida
Survey Area Data: Version 22, Sep 6, 2023

Soil Survey Area: Hendry County, Florida
Survey Area Data: Version 23, Aug 28, 2023

Your area of interest (AOI) includes more than one soil survey 
area. These survey areas may have been mapped at different 
scales, with a different land use in mind, at different times, or at 
different levels of detail. This may result in map unit symbols, soil 
properties, and interpretations that do not completely agree 
across soil survey area boundaries.

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Nov 14, 2021—Nov 
23, 2021

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

35 Arents, very steep 0.1 0.0%

99 Water 0.2 0.0%

Subtotals for Soil Survey Area 0.3 0.0%

Totals for Area of Interest 9,237.3 100.0%

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1 Cypress Lake sand, 0 to 2 
percent slopes

949.6 10.3%

2 Pineda sand, limestone 
substratum

501.3 5.4%

4 Oldsmar sand, 0 to 2 percent 
slopes

552.4 6.0%

6 Wabasso sand, 0 to 2 percent 
slopes

777.8 8.4%

7 Immokalee sand, 0 to 2 percent 
slopes

1,724.9 18.7%

8 Malabar sand, 0 to 2 percent 
slopes

355.8 3.9%

9 Riviera fine sand, 0 to 2 percent 
slopes

179.9 1.9%

10 Pineda-Pineda, wet, fine sand, 
0 to 2 percent slopes

1.9 0.0%

14 Wabasso sand, limestone 
substratum, 0 to 2 percent 
slopes

673.0 7.3%

15 Myakka sand, 0 to 2 percent 
slopes

39.9 0.4%

17 Basinger sand, 0 to 2 percent 
slopes

350.5 3.8%

18 Pompano sand, 0 to 2 percent 
slopes

298.8 3.2%

19 Gator muck, frequently ponded, 
0 to 1 percent slopes

70.3 0.8%

20 Okeelanta muck 9.7 0.1%

21 Holopaw sand, 0 to 2 percent 
slopes

670.3 7.3%

22 Valkaria sand 97.0 1.0%

27 Riviera sand, limestone 
substratum

581.5 6.3%

28 Cypress Lake sand, frequently 
ponded, 0 to 1 percent slopes

79.9 0.9%

29 Oldsmar sand, limestone 
substratum

352.4 3.8%
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Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

32 Riviera sand, frequently 
ponded, 0 to 1 percent slopes

68.7 0.7%

34 Chobee fine sandy loam, 
limestone substratum, 
depressional

46.8 0.5%

37 Tuscawilla fine sand, 0 to 2 
percent slopes

44.2 0.5%

39 Udifluvents 10.4 0.1%

45 Pahokee muck, drained, 0 to 1 
percent slopes

10.1 0.1%

47 Udorthents 115.1 1.2%

49 Aquents, organic substratum 16.8 0.2%

53 Adamsville fine sand, 0 to 2 
percent slopes

150.2 1.6%

57 Chobee fine sandy loam, 
frequently ponded, 0 to 1 
percent slopes

484.1 5.2%

62 Pineda sand, depressional 12.6 0.1%

99 Water 11.2 0.1%

Subtotals for Soil Survey Area 9,237.0 100.0%

Totals for Area of Interest 9,237.3 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
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are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Glades County, Florida

35—Arents, very steep

Map Unit Setting
National map unit symbol: 1ksky
Elevation: 0 to 50 feet
Mean annual precipitation: 42 to 50 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 350 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Arents and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Arents

Setting
Landform: Rises on marine terraces
Landform position (three-dimensional): Rise
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Altered marine deposits

Typical profile
A - 0 to 2 inches: fine sand
C - 2 to 80 inches: variable

Properties and qualities
Slope: 45 to 60 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Forage suitability group: Forage suitability group not assigned (G155XB999FL)
Other vegetative classification: Forage suitability group not assigned 

(G155XB999FL)
Hydric soil rating: No
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99—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Water

Interpretive groups
Land capability classification (irrigated): None specified
Forage suitability group: Forage suitability group not assigned (G155XB999FL)
Other vegetative classification: Forage suitability group not assigned 

(G155XB999FL)
Hydric soil rating: Unranked
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Hendry County, Florida

1—Cypress Lake sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2zlf0
Elevation: 0 to 100 feet
Mean annual precipitation: 45 to 55 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 355 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Cypress lake and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cypress Lake

Setting
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy and loamy marine deposits over limestone

Typical profile
Ap - 0 to 7 inches: sand
E - 7 to 28 inches: sand
Btg - 28 to 33 inches: fine sandy loam
2R - 33 to 43 inches: bedrock

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 13 to 58 inches to lithic bedrock
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 6.00 

in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Very low (about 1.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D
Ecological site: F155XY130FL - Sandy over Loamy Flatwoods and Hammocks
Forage suitability group: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL)
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Other vegetative classification: South Florida Flatwoods (R155XY003FL), Sandy 
over loamy soils on flats of hydric or mesic lowlands (G155XB241FL)

Hydric soil rating: No

Minor Components

Pineda
Percent of map unit: 4 percent
Landform: Drainageways on marine terraces, flats on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Concave, linear
Ecological site: F155XY130FL - Sandy over Loamy Flatwoods and Hammocks
Other vegetative classification: Slough (R155XY011FL), Sandy over loamy soils 

on flats of hydric or mesic lowlands (G155XB241FL)
Hydric soil rating: Yes

Riviera
Percent of map unit: 4 percent
Landform: Flats on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F155XY130FL - Sandy over Loamy Flatwoods and Hammocks
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G156BC241FL), Slough (R156BY011FL)
Hydric soil rating: Yes

Brynwood
Percent of map unit: 4 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: South Florida Flatwoods (R155XY003FL), Sandy 

soils on flats of mesic or hydric lowlands (G155XB141FL)
Hydric soil rating: Yes

Wabasso
Percent of map unit: 3 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: South Florida Flatwoods (R155XY003FL), Sandy 

soils on flats of mesic or hydric lowlands (G155XB141FL)
Hydric soil rating: No
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2—Pineda sand, limestone substratum

Map Unit Setting
National map unit symbol: 17n44
Elevation: 0 to 100 feet
Mean annual precipitation: 46 to 54 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Pineda, limestone substratum, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pineda, Limestone Substratum

Setting
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 10 inches: sand
E/Bw - 10 to 32 inches: sand
Btg - 32 to 50 inches: sandy clay loam
2R - 50 to 54 inches: unweathered bedrock

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 40 to 80 inches to lithic bedrock
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: C/D
Ecological site: F155XY130FL - Sandy over Loamy Flatwoods and Hammocks
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Forage suitability group: Sandy over loamy soils on flats of hydric or mesic 
lowlands (G155XB241FL)

Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 
lowlands (G155XB241FL), Slough (R155XY011FL)

Hydric soil rating: Yes

Minor Components

Boca
Percent of map unit: 5 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: F156AY010FL - Subtropical Pine Flatwoods and Palmetto Prairie 

of Big Cypress
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

Pineda
Percent of map unit: 5 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Riviera
Percent of map unit: 5 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Malabar
Percent of map unit: 5 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes
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4—Oldsmar sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2sm4p
Elevation: 0 to 80 feet
Mean annual precipitation: 42 to 56 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 355 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Oldsmar and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Oldsmar

Setting
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Linear, convex
Across-slope shape: Linear
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 6 inches: sand
E - 6 to 38 inches: sand
Bh - 38 to 50 inches: sand
Btg - 50 to 80 inches: sandy clay loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
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Forage suitability group: Sandy soils on flats of mesic or hydric lowlands 
(G155XB141FL)

Other vegetative classification: South Florida Flatwoods (R155XY003FL), Sandy 
soils on flats of mesic or hydric lowlands (G155XB141FL)

Hydric soil rating: No

Minor Components

Immokalee
Percent of map unit: 6 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex, linear
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: South Florida Flatwoods (R155XY003FL), Sandy 

soils on flats of mesic or hydric lowlands (G155XB141FL)
Hydric soil rating: No

Holopaw
Percent of map unit: 3 percent
Landform: Flatwoods on marine terraces, drainageways on marine terraces
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Convex, linear
Across-slope shape: Linear, concave
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Slough (R155XY011FL), Sandy soils on flats of 

mesic or hydric lowlands (G155XB141FL)
Hydric soil rating: Yes

Basinger
Percent of map unit: 3 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL)
Hydric soil rating: Yes

Cypress lake
Percent of map unit: 2 percent
Landform: Flats on marine terraces, drainageways on marine terraces
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Convex, linear
Across-slope shape: Linear, concave
Ecological site: F155XY130FL - Sandy over Loamy Flatwoods and Hammocks
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: Yes

Tequesta
Percent of map unit: 1 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave

Custom Soil Resource Report

22



Across-slope shape: Concave
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Other vegetative classification: Organic soils in depressions and on flood plains 

(G156AC645FL), Freshwater Marshes and Ponds (R156BY010FL)
Hydric soil rating: Yes

6—Wabasso sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2svyr
Elevation: 0 to 70 feet
Mean annual precipitation: 46 to 55 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 355 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Wabasso and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wabasso

Setting
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 6 inches: sand
E - 6 to 25 inches: sand
Bh - 25 to 30 inches: sand
Btg - 30 to 58 inches: sandy clay loam
Cg - 58 to 80 inches: loamy sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 9 to 50 inches to strongly contrasting textural 

stratification
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
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Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Very low (about 1.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Forage suitability group: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL)
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

Minor Components

Brynwood
Percent of map unit: 6 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: Yes

Cypress lake
Percent of map unit: 5 percent
Landform: Flats on marine terraces, drainageways on marine terraces
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Convex, linear
Across-slope shape: Linear, concave
Ecological site: F155XY130FL - Sandy over Loamy Flatwoods and Hammocks
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: Yes

Pineda
Percent of map unit: 4 percent
Landform: Drainageways on marine terraces, flats on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Concave, linear
Ecological site: F155XY130FL - Sandy over Loamy Flatwoods and Hammocks
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), Slough (R155XY011FL)
Hydric soil rating: Yes
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7—Immokalee sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2s3ll
Elevation: 0 to 150 feet
Mean annual precipitation: 42 to 57 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 350 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Immokalee and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Immokalee

Setting
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex, linear
Across-slope shape: Linear
Parent material: Sandy marine deposits

Typical profile
A - 0 to 9 inches: sand
E - 9 to 36 inches: sand
Bh - 36 to 55 inches: sand
C - 55 to 80 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Very low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: B/D
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
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Forage suitability group: Sandy soils on flats of mesic or hydric lowlands 
(G155XB141FL)

Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 
(G155XB141FL), South Florida Flatwoods (R155XY003FL)

Hydric soil rating: No

Minor Components

Valkaria
Percent of map unit: 5 percent
Landform: Drainageways on flatwoods on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Linear, concave
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Oldsmar
Percent of map unit: 4 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex, linear
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

Pomello
Percent of map unit: 3 percent
Landform: Ridges on marine terraces, knolls on marine terraces
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Interfluve, side slope, riser
Down-slope shape: Convex, linear
Across-slope shape: Linear
Ecological site: F155XY150FL - Sandy Upland Mesic Flatwoods and Hammocks 

on Rises and Knolls
Other vegetative classification: Sandy soils on rises and knolls of mesic uplands 

(G155XB131FL), Sand Pine Scrub (R155XY001FL)
Hydric soil rating: No

Satellite
Percent of map unit: 2 percent
Landform: Drainageways on flatwoods on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Linear, concave
Ecological site: F155XY150FL - Sandy Upland Mesic Flatwoods and Hammocks 

on Rises and Knolls
Other vegetative classification: Sand Pine Scrub (R155XY001FL), Sandy soils on 

rises and knolls of mesic uplands (G155XB131FL)
Hydric soil rating: No

Felda
Percent of map unit: 1 percent
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Landform: Drainageways on marine terraces, flatwoods on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Concave, linear
Ecological site: F155XY130FL - Sandy over Loamy Flatwoods and Hammocks
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), Slough (R155XY011FL)
Hydric soil rating: Yes

8—Malabar sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2sm5k
Elevation: 0 to 40 feet
Mean annual precipitation: 46 to 57 inches
Mean annual air temperature: 68 to 77 degrees F
Frost-free period: 350 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Malabar and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Malabar

Setting
Landform: Flats on marine terraces, drainageways on marine terraces
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Linear
Across-slope shape: Linear, concave
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 5 inches: sand
E - 5 to 15 inches: sand
Bw - 15 to 35 inches: sand
E' - 35 to 45 inches: sand
Btg - 45 to 65 inches: sandy loam
Cg - 65 to 80 inches: loamy sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 3 to 18 inches
Frequency of flooding: None
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Frequency of ponding: None
Calcium carbonate, maximum content: 4 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Low (about 3.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and 

Swamps
Forage suitability group: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL)
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Minor Components

Holopaw
Percent of map unit: 5 percent
Landform: Flatwoods on marine terraces, drainageways on marine terraces
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Linear, convex
Across-slope shape: Linear, concave
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Basinger
Percent of map unit: 4 percent
Landform: Drainageways on marine terraces, flats on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear, convex
Across-slope shape: Linear, concave
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Oldsmar
Percent of map unit: 3 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Linear, convex
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

Cypress lake
Percent of map unit: 3 percent
Landform: Flats on marine terraces, drainageways on marine terraces
Landform position (three-dimensional): Tread, talf, dip
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Down-slope shape: Convex, linear
Across-slope shape: Linear, concave
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: Yes

9—Riviera fine sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2tzw2
Elevation: 0 to 80 feet
Mean annual precipitation: 44 to 59 inches
Mean annual air temperature: 68 to 77 degrees F
Frost-free period: 350 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Riviera and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Riviera

Setting
Landform: Drainageways on marine terraces, flats on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Concave, linear
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 6 inches: fine sand
E - 6 to 28 inches: fine sand
Bt/E - 28 to 32 inches: fine sandy loam
Btg - 32 to 42 inches: sandy clay loam
C - 42 to 80 inches: fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 6.00 in/hr)
Depth to water table: About 3 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
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Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Moderate (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D
Ecological site: F155XY130FL - Sandy over Loamy Flatwoods and Hammocks
Forage suitability group: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL)
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Minor Components

Wabasso
Percent of map unit: 8 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Convex, linear
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

Pinellas
Percent of map unit: 4 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Convex, linear
Across-slope shape: Linear
Ecological site: F155XY130FL - Sandy over Loamy Flatwoods and Hammocks
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), Cabbage Palm Flatwoods (R155XY005FL)
Hydric soil rating: No

Brynwood
Percent of map unit: 4 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: Yes

Floridana
Percent of map unit: 2 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
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Other vegetative classification: Sandy over loamy soils on stream terraces, flood 
plains, or in depressions (G155XB245FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

Oldsmar
Percent of map unit: 2 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex, linear
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

10—Pineda-Pineda, wet, fine sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2svyp
Elevation: 0 to 100 feet
Mean annual precipitation: 42 to 63 inches
Mean annual air temperature: 68 to 77 degrees F
Frost-free period: 350 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Pineda and similar soils: 45 percent
Pineda, wet, and similar soils: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pineda

Setting
Landform: Drainageways on marine terraces, flatwoods on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Concave, linear
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 1 inches: fine sand
E - 1 to 5 inches: fine sand
Bw - 5 to 36 inches: fine sand
Btg/E - 36 to 54 inches: fine sandy loam
Cg - 54 to 80 inches: fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
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Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Low (about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D
Ecological site: F155XY130FL - Sandy over Loamy Flatwoods and Hammocks
Forage suitability group: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL)
Other vegetative classification: South Florida Flatwoods (R155XY003FL), Sandy 

over loamy soils on flats of hydric or mesic lowlands (G155XB241FL)
Hydric soil rating: No

Description of Pineda, Wet

Setting
Landform: Drainageways on marine terraces, flats on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Concave, linear
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 1 inches: fine sand
E - 1 to 5 inches: fine sand
Bw - 5 to 36 inches: fine sand
Btg/E - 36 to 54 inches: fine sandy loam
Cg - 54 to 80 inches: fine sand

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Low (about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
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Hydrologic Soil Group: A/D
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
Forage suitability group: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL)
Other vegetative classification: Slough (R155XY011FL), Sandy over loamy soils 

on flats of hydric or mesic lowlands (G155XB241FL)
Hydric soil rating: Yes

Minor Components

Felda
Percent of map unit: 6 percent
Landform: Drainageways on marine terraces, flats on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Concave, linear
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Wabasso
Percent of map unit: 3 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Convex, linear
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

Valkaria
Percent of map unit: 2 percent
Landform: Drainageways on flats on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Linear, concave
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Cypress lake
Percent of map unit: 2 percent
Landform: Flats on marine terraces, drainageways on marine terraces
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Convex, linear
Across-slope shape: Linear, concave
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: Yes
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Brynwood
Percent of map unit: 2 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: Yes

14—Wabasso sand, limestone substratum, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2tzws
Elevation: 0 to 50 feet
Mean annual precipitation: 46 to 54 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 355 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Wabasso, limestone substratum, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wabasso, Limestone Substratum

Setting
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Convex, linear
Across-slope shape: Linear
Parent material: Sandy and loamy marine deposits over limestone

Typical profile
A - 0 to 6 inches: sand
E - 6 to 25 inches: sand
Bh - 25 to 35 inches: sand
Btg - 35 to 45 inches: sandy clay loam
2R - 45 to 55 inches: bedrock

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 13 to 54 inches to lithic bedrock
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
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Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Forage suitability group: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL)
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

Minor Components

Cypress lake
Percent of map unit: 6 percent
Landform: Flats on marine terraces, drainageways on marine terraces
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Convex, linear
Across-slope shape: Linear, concave
Ecological site: F155XY130FL - Sandy over Loamy Flatwoods and Hammocks
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: Yes

Gator
Percent of map unit: 3 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Other vegetative classification: Organic soils in depressions and on flood plains 

(G155XB645FL), Freshwater Marshes and Ponds (R155XY010FL)
Hydric soil rating: Yes

Brynwood
Percent of map unit: 3 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: Yes

Gentry
Percent of map unit: 3 percent
Landform: Depressions on marine terraces
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Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Sandy over loamy soils on stream terraces, flood 

plains, or in depressions (G155XB245FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

15—Myakka sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2twt9
Elevation: 10 to 130 feet
Mean annual precipitation: 43 to 62 inches
Mean annual air temperature: 64 to 77 degrees F
Frost-free period: 280 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Myakka and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Myakka

Setting
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy marine deposits

Typical profile
A - 0 to 6 inches: sand
E - 6 to 20 inches: sand
Bh - 20 to 36 inches: sand
C - 36 to 80 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 5.95 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None

Custom Soil Resource Report

36



Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Low (about 5.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Forage suitability group: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL)
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

Minor Components

Basinger
Percent of map unit: 5 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear, convex
Across-slope shape: Concave, linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL)
Hydric soil rating: Yes

Valkaria
Percent of map unit: 5 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Convex, linear
Across-slope shape: Linear, concave
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Oldsmar
Percent of map unit: 5 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No
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17—Basinger sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2vbpc
Elevation: 0 to 50 feet
Mean annual precipitation: 42 to 62 inches
Mean annual air temperature: 68 to 77 degrees F
Frost-free period: 350 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Basinger and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Basinger

Setting
Landform: Flats on marine terraces, drainageways on marine terraces
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Convex, concave
Across-slope shape: Linear, concave
Parent material: Sandy marine deposits

Typical profile
A - 0 to 6 inches: sand
E - 6 to 25 inches: sand
Bh - 25 to 50 inches: sand
C - 50 to 80 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00 

to 20.00 in/hr)
Depth to water table: About 3 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
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Forage suitability group: Sandy soils on flats of mesic or hydric lowlands 
(G155XB141FL)

Other vegetative classification: Slough (R155XY011FL), Sandy soils on flats of 
mesic or hydric lowlands (G155XB141FL)

Hydric soil rating: Yes

Minor Components

Holopaw
Percent of map unit: 6 percent
Landform: Drainageways on marine terraces, flats on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Convex, concave, linear
Across-slope shape: Linear, concave
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Slough (R155XY011FL), Sandy soils on stream 

terraces, flood plains, or in depressions (G155XB145FL)
Hydric soil rating: Yes

Malabar
Percent of map unit: 5 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: Yes

Pompano
Percent of map unit: 3 percent
Landform: Drainageways on flats on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Concave, linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Anclote
Percent of map unit: 1 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave, convex
Across-slope shape: Concave, linear
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Sandy soils on stream terraces, flood plains, or in 

depressions (G155XB145FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes
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18—Pompano sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2tzw4
Elevation: 0 to 40 feet
Mean annual precipitation: 44 to 58 inches
Mean annual air temperature: 68 to 77 degrees F
Frost-free period: 350 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Pompano and similar soils: 82 percent
Minor components: 18 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pompano

Setting
Landform: Drainageways on flats on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Concave, linear
Parent material: Sandy marine deposits

Typical profile
A - 0 to 6 inches: sand
C - 6 to 80 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00 

to 20.00 in/hr)
Depth to water table: About 3 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and 

Swamps
Forage suitability group: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL)
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Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 
(G155XB141FL), Slough (R155XY011FL)

Hydric soil rating: Yes

Minor Components

Myakka
Percent of map unit: 8 percent
Landform: Drainageways on flatwoods on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Linear, concave
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

Brynwood
Percent of map unit: 4 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: Yes

Holopaw
Percent of map unit: 4 percent
Landform: Drainageways on marine terraces, flats on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Convex, concave, linear
Across-slope shape: Linear, concave
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Sandy soils on stream terraces, flood plains, or in 

depressions (G155XB145FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Samsula
Percent of map unit: 2 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Other vegetative classification: Organic soils in depressions and on flood plains 

(G155XB645FL), Freshwater Marshes and Ponds (R155XY010FL)
Hydric soil rating: Yes
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19—Gator muck, frequently ponded, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: 2tzwz
Elevation: 0 to 100 feet
Mean annual precipitation: 42 to 56 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 350 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Gator and similar soils: 83 percent
Minor components: 17 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gator

Setting
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Herbaceous organic material over sandy and loamy marine 

deposits

Typical profile
Oa - 0 to 18 inches: muck
Cg1 - 18 to 36 inches: sandy clay loam
Cg2 - 36 to 55 inches: fine sandy loam
Cg3 - 55 to 80 inches: fine sand

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Very high (about 13.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D
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Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 
Swamps

Forage suitability group: Organic soils in depressions and on flood plains 
(G155XB645FL)

Other vegetative classification: Organic soils in depressions and on flood plains 
(G155XB645FL), Freshwater Marshes and Ponds (R155XY010FL)

Hydric soil rating: Yes

Minor Components

Terra ceia
Percent of map unit: 5 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave, convex
Across-slope shape: Concave, linear
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Other vegetative classification: Organic soils in depressions and on flood plains 

(G155XB645FL), Freshwater Marshes and Ponds (R155XY010FL)
Hydric soil rating: Yes

Chobee
Percent of map unit: 4 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY090FL - Loamy and Clayey Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Loamy and clayey soils on stream terraces, flood 

plains, or in depressions (G155XB345FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

Tequesta
Percent of map unit: 4 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Other vegetative classification: Organic soils in depressions and on flood plains 

(G156AC645FL), Freshwater Marshes and Ponds (R156BY010FL)
Hydric soil rating: Yes

Felda
Percent of map unit: 3 percent
Landform: Drainageways on marine terraces, flatwoods on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Concave, linear
Ecological site: F155XY130FL - Sandy over Loamy Flatwoods and Hammocks
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), Slough (R155XY011FL)
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Hydric soil rating: Yes

Pompano
Percent of map unit: 1 percent
Landform: Drainageways on marine terraces, flatwoods on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Concave, linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes

20—Okeelanta muck

Map Unit Setting
National map unit symbol: 17n4l
Elevation: 0 to 100 feet
Mean annual precipitation: 46 to 54 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Okeelanta, undrained, and similar soils: 50 percent
Okeelanta, drained, and similar soils: 37 percent
Minor components: 13 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Okeelanta, Undrained

Setting
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Herbaceous organic material over sandy marine deposits

Typical profile
Oa - 0 to 48 inches: muck
C - 48 to 80 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00 

to 20.00 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
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Frequency of ponding: Frequent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Very high (about 20.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: A/D
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Forage suitability group: Organic soils in depressions and on flood plains 

(G155XB645FL)
Other vegetative classification: Organic soils in depressions and on flood plains 

(G155XB645FL), Freshwater Marshes and Ponds (R155XY010FL)
Hydric soil rating: Yes

Description of Okeelanta, Drained

Setting
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Herbaceous organic material over sandy marine deposits

Typical profile
Oa - 0 to 48 inches: muck
C - 48 to 80 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00 

to 20.00 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Very high (about 20.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Forage suitability group: Organic soils in depressions and on flood plains 

(G155XB645FL)
Other vegetative classification: Freshwater Marshes and Ponds (R155XY010FL), 

Organic soils in depressions and on flood plains (G155XB645FL)
Hydric soil rating: Yes
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Minor Components

Basinger
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Gator
Percent of map unit: 2 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Other vegetative classification: Organic soils in depressions and on flood plains 

(G155XB645FL), Freshwater Marshes and Ponds (R155XY010FL)
Hydric soil rating: Yes

Delray
Percent of map unit: 2 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Sandy soils on stream terraces, flood plains, or in 

depressions (G155XB145FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

Pahokee, drained
Percent of map unit: 2 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Other vegetative classification: Organic soils in depressions and on flood plains 

(G155XB645FL), Freshwater Marshes and Ponds (R155XY010FL)
Hydric soil rating: Yes

Terra ceia
Percent of map unit: 2 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
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Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 
Swamps

Other vegetative classification: Organic soils in depressions and on flood plains 
(G155XB645FL), Freshwater Marshes and Ponds (R155XY010FL)

Hydric soil rating: Yes

Holopaw, depressional
Percent of map unit: 2 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Sandy soils on stream terraces, flood plains, or in 

depressions (G155XB145FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

Winder, depressional
Percent of map unit: 1 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Linear, concave
Ecological site: R155XY090FL - Loamy and Clayey Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Loamy and clayey soils on stream terraces, flood 

plains, or in depressions (G155XB345FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

21—Holopaw sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2x9g9
Elevation: 0 to 190 feet
Mean annual precipitation: 46 to 57 inches
Mean annual air temperature: 68 to 77 degrees F
Frost-free period: 350 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Holopaw and similar soils: 84 percent
Minor components: 16 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Holopaw

Setting
Landform: Flats on marine terraces, drainageways on marine terraces
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 5 inches: sand
Eg - 5 to 48 inches: sand
Btg - 48 to 65 inches: sandy clay loam
BCkg - 65 to 80 inches: sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 2.00 in/hr)
Depth to water table: About 3 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 4 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Low (about 4.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and 

Swamps
Forage suitability group: Sandy soils on stream terraces, flood plains, or in 

depressions (G155XB145FL)
Other vegetative classification: Slough (R155XY011FL), Sandy soils on stream 

terraces, flood plains, or in depressions (G155XB145FL)
Hydric soil rating: Yes

Minor Components

Basinger
Percent of map unit: 6 percent
Landform: Flats on marine terraces, drainageways on marine terraces
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Slough (R155XY011FL), Sandy soils on flats of 

mesic or hydric lowlands (G155XB141FL)
Hydric soil rating: Yes
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Riviera
Percent of map unit: 4 percent
Landform: Drainageways on marine terraces, flats on marine terraces, flatwoods 

on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G156BC241FL), Slough (R156BY011FL)
Hydric soil rating: Yes

Oldsmar
Percent of map unit: 3 percent
Landform: Flatwoods on marine terraces, drainageways on marine terraces
Landform position (three-dimensional): Talf, dip
Down-slope shape: Linear, concave
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: South Florida Flatwoods (R155XY003FL), Sandy 

soils on flats of mesic or hydric lowlands (G155XB141FL)
Hydric soil rating: No

Cypress lake
Percent of map unit: 2 percent
Landform: Flats on marine terraces, drainageways on marine terraces
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Convex, linear
Across-slope shape: Linear, concave
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: Yes

Gentry
Percent of map unit: 1 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Freshwater Marshes and Ponds (R155XY010FL), 

Sandy over loamy soils on stream terraces, flood plains, or in depressions 
(G155XB245FL)

Hydric soil rating: Yes
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22—Valkaria sand

Map Unit Setting
National map unit symbol: 17n4n
Elevation: 10 to 100 feet
Mean annual precipitation: 46 to 54 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Valkaria and similar soils: 82 percent
Minor components: 18 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Valkaria

Setting
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Sandy marine deposits

Typical profile
A - 0 to 10 inches: sand
E - 10 to 15 inches: sand
Bw - 15 to 45 inches: sand
C - 45 to 80 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00 

to 20.00 in/hr)
Depth to water table: About 0 to 10 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Low (about 4.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and 

Swamps
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Forage suitability group: Sandy soils on flats of mesic or hydric lowlands 
(G155XB141FL)

Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 
(G155XB141FL), Slough (R155XY011FL)

Hydric soil rating: Yes

Minor Components

Pompano
Percent of map unit: 3 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Pineda
Percent of map unit: 3 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Malabar
Percent of map unit: 3 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Immokalee
Percent of map unit: 3 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

Myakka
Percent of map unit: 3 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
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Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

Basinger
Percent of map unit: 3 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes

27—Riviera sand, limestone substratum

Map Unit Setting
National map unit symbol: 17n4s
Elevation: 0 to 60 feet
Mean annual precipitation: 46 to 54 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Riviera, limestone substratum, and similar soils: 83 percent
Minor components: 17 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Riviera, Limestone Substratum

Setting
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 5 inches: sand
E - 5 to 35 inches: sand
Btg - 35 to 50 inches: sandy loam
2R - 50 to 54 inches: unweathered bedrock

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 50 to 80 inches to lithic bedrock
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Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): High to very high (2.00 

to 20.00 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Low (about 3.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
Forage suitability group: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL)
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Minor Components

Boca
Percent of map unit: 3 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: F156AY010FL - Subtropical Pine Flatwoods and Palmetto Prairie 

of Big Cypress
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

Gentry
Percent of map unit: 3 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Sandy over loamy soils on stream terraces, flood 

plains, or in depressions (G155XB245FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

Gator
Percent of map unit: 3 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
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Across-slope shape: Concave
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Other vegetative classification: Organic soils in depressions and on flood plains 

(G155XB645FL), Freshwater Marshes and Ponds (R155XY010FL)
Hydric soil rating: Yes

Pineda, limestone substratum
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: F155XY130FL - Sandy over Loamy Flatwoods and Hammocks
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Winder
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Ecological site: F155XY140FL - Loamy and Clayey Hardwood Hammocks
Other vegetative classification: Loamy and clayey soils on flats of hydric or mesic 

lowlands (G155XB341FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Holopaw, limestone substratum
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Wabasso, limestone substratum
Percent of map unit: 2 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

Custom Soil Resource Report

54



28—Cypress Lake sand, frequently ponded, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: 2zlf1
Elevation: 0 to 280 feet
Mean annual precipitation: 45 to 55 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 55 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Cypress lake and similar soils: 77 percent
Minor components: 23 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cypress Lake

Setting
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Parent material: Sandy and loamy marine deposits over limestone

Typical profile
Ap - 0 to 7 inches: sand
E - 7 to 28 inches: sand
Btg - 28 to 33 inches: fine sandy loam
2R - 33 to 43 inches: bedrock

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 13 to 58 inches to lithic bedrock
Drainage class: Very poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 6.00 

in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Very low (about 1.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D
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Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 
and Swamps

Forage suitability group: Sandy over loamy soils on flats of hydric or mesic 
lowlands (G155XB241FL)

Other vegetative classification: South Florida Flatwoods (R155XY003FL), Sandy 
over loamy soils on flats of hydric or mesic lowlands (G155XB241FL)

Hydric soil rating: Yes

Minor Components

Pineda
Percent of map unit: 3 percent
Landform: Drainageways on marine terraces, flats on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Concave, linear
Ecological site: F155XY130FL - Sandy over Loamy Flatwoods and Hammocks
Other vegetative classification: Slough (R155XY011FL), Sandy over loamy soils 

on flats of hydric or mesic lowlands (G155XB241FL)
Hydric soil rating: Yes

Malabar
Percent of map unit: 3 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: South Florida Flatwoods (R155XY003FL), Sandy 

soils on flats of mesic or hydric lowlands (G155XB141FL)
Hydric soil rating: Yes

Holopaw
Percent of map unit: 3 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Convex, concave
Across-slope shape: Linear, concave
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Freshwater Marshes and Ponds (R155XY010FL), 

Sandy soils on stream terraces, flood plains, or in depressions 
(G155XB145FL)

Hydric soil rating: Yes

Gator
Percent of map unit: 3 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Other vegetative classification: Freshwater Marshes and Ponds (R155XY010FL), 

Organic soils in depressions and on flood plains (G155XB645FL)
Hydric soil rating: Yes
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Basinger
Percent of map unit: 3 percent
Landform: Flats on marine terraces, drainageways on marine terraces
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Convex, concave
Across-slope shape: Linear, concave
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Slough (R155XY011FL), Sandy soils on flats of 

mesic or hydric lowlands (G155XB141FL)
Hydric soil rating: Yes

Okeelanta
Percent of map unit: 3 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Other vegetative classification: Organic soils in depressions and on flood plains 

(G156AC645FL)
Hydric soil rating: Yes

Brynwood
Percent of map unit: 3 percent
Landform: Flatwoods on marine terraces, flatwoods on drainageways
Landform position (three-dimensional): Tread, dip
Down-slope shape: Linear
Across-slope shape: Linear, concave
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Slough (R155XY011FL), Sandy soils on flats of 

mesic or hydric lowlands (G155XB141FL)
Hydric soil rating: Yes

Riviera
Percent of map unit: 2 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Freshwater Marshes and Ponds (R155XY010FL), 

Sandy over loamy soils on stream terraces, flood plains, or in depressions 
(G155XB245FL)

Hydric soil rating: Yes
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29—Oldsmar sand, limestone substratum

Map Unit Setting
National map unit symbol: 17n4v
Elevation: 0 to 100 feet
Mean annual precipitation: 46 to 54 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Oldsmar, limetone substratum, and similar soils: 87 percent
Minor components: 13 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Oldsmar, Limetone Substratum

Setting
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 5 inches: sand
E - 5 to 37 inches: sand
Bh - 37 to 63 inches: sand
Btg - 63 to 73 inches: sandy clay loam
2R - 73 to 77 inches: unweathered bedrock

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 60 to 73 inches to lithic bedrock
Drainage class: Poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C/D
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks

Custom Soil Resource Report

58



Forage suitability group: Sandy soils on flats of mesic or hydric lowlands 
(G155XB141FL)

Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 
(G155XB141FL), South Florida Flatwoods (R155XY003FL)

Hydric soil rating: No

Minor Components

Hallandale
Percent of map unit: 3 percent
Landform: Flats on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F156AY030FL - Subtropical Moist Hammocks of Big Cypress
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: Yes

Pineda, limestone substratum
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: F155XY130FL - Sandy over Loamy Flatwoods and Hammocks
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Malabar
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Immokalee
Percent of map unit: 2 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

Holopaw, limestone substratum
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
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Across-slope shape: Concave
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Riviera, limestone substratum
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: F155XY130FL - Sandy over Loamy Flatwoods and Hammocks
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), Slough (R155XY011FL)
Hydric soil rating: Yes

32—Riviera sand, frequently ponded, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: 2tzwm
Elevation: 0 to 70 feet
Mean annual precipitation: 46 to 58 inches
Mean annual air temperature: 68 to 77 degrees F
Frost-free period: 350 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Riviera and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Riviera

Setting
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 0 inches: sand
E - 0 to 22 inches: sand
Btg/E - 22 to 31 inches: sandy loam
Btg1 - 31 to 42 inches: sandy loam
Btg2 - 42 to 80 inches: sandy clay loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
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Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 4 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Moderate (about 6.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: C/D
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
Forage suitability group: Sandy over loamy soils on stream terraces, flood plains, 

or in depressions (G155XB245FL)
Other vegetative classification: Sandy over loamy soils on stream terraces, flood 

plains, or in depressions (G155XB245FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

Minor Components

Chobee
Percent of map unit: 5 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY090FL - Loamy and Clayey Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Loamy and clayey soils on stream terraces, flood 

plains, or in depressions (G155XB345FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

Wabasso
Percent of map unit: 4 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

Malabar
Percent of map unit: 3 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave, linear
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Across-slope shape: Concave, linear
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: Yes

Brynwood
Percent of map unit: 3 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: Yes

34—Chobee fine sandy loam, limestone substratum, depressional

Map Unit Setting
National map unit symbol: 17n4y
Elevation: 0 to 80 feet
Mean annual precipitation: 46 to 54 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Chobee, depressional, limestone subst., and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Chobee, Depressional, Limestone Subst.

Setting
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Loamy alluvium

Typical profile
A - 0 to 15 inches: fine sandy loam
Btg - 15 to 50 inches: sandy clay loam
2R - 50 to 54 inches: unweathered bedrock

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 40 to 79 inches to lithic bedrock
Drainage class: Very poorly drained
Runoff class: Negligible
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Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Moderate (about 7.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: C/D
Ecological site: R155XY090FL - Loamy and Clayey Freshwater Isolated Marshes 

and Swamps
Forage suitability group: Loamy and clayey soils on stream terraces, flood plains, 

or in depressions (G155XB345FL)
Other vegetative classification: Loamy and clayey soils on stream terraces, flood 

plains, or in depressions (G155XB345FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

Minor Components

Jupiter
Percent of map unit: 4 percent
Landform: Flats on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Cabbage Palm Flatwoods (R155XY005FL)
Hydric soil rating: Yes

Gentry
Percent of map unit: 4 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Sandy over loamy soils on stream terraces, flood 

plains, or in depressions (G155XB245FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

Gator
Percent of map unit: 4 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
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Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 
Swamps

Other vegetative classification: Organic soils in depressions and on flood plains 
(G155XB645FL), Freshwater Marshes and Ponds (R155XY010FL)

Hydric soil rating: Yes

Winder, depressional
Percent of map unit: 4 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Linear, concave
Ecological site: R155XY090FL - Loamy and Clayey Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Loamy and clayey soils on stream terraces, flood 

plains, or in depressions (G155XB345FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

Dania
Percent of map unit: 4 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Other vegetative classification: Freshwater Marshes and Ponds (R155XY010FL), 

Organic soils in depressions and on flood plains (G155XB645FL)
Hydric soil rating: Yes

37—Tuscawilla fine sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 30dg1
Elevation: 20 to 110 feet
Mean annual precipitation: 46 to 61 inches
Mean annual air temperature: 66 to 77 degrees F
Frost-free period: 335 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Tuscawilla and similar soils: 84 percent
Minor components: 16 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Tuscawilla

Setting
Landform: Rises on flats on marine terraces
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Landform position (three-dimensional): Tread, talf, rise
Down-slope shape: Linear, convex
Across-slope shape: Linear
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 3 inches: fine sand
Eg - 3 to 10 inches: fine sand
Btg - 10 to 13 inches: fine sandy loam
Btkg - 13 to 40 inches: fine sandy loam
Ckg - 40 to 68 inches: fine sand
2Ckg - 68 to 80 inches: fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: Occasional
Calcium carbonate, maximum content: 20 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Moderate (about 6.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: B/D
Ecological site: F155XY140FL - Loamy and Clayey Hardwood Hammocks
Forage suitability group: Loamy and clayey soils on flats of hydric or mesic 

lowlands (G155XB341FL)
Other vegetative classification: Wetland Hardwood Hammock (R155XY012FL), 

Loamy and clayey soils on flats of hydric or mesic lowlands (G155XB341FL)
Hydric soil rating: Yes

Minor Components

Wabasso
Percent of map unit: 4 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Convex, linear
Across-slope shape: Linear
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: South Florida Flatwoods (R155XY003FL), Sandy 

soils on flats of mesic or hydric lowlands (G155XB141FL)
Hydric soil rating: No

Chobee, flooded
Percent of map unit: 4 percent
Landform: Flood plains on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear
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Across-slope shape: Linear
Ecological site: R155XY050FL - Loamy and Clayey Freshwater Floodplain 

Marshes and Swamps
Other vegetative classification: Loamy and clayey soils on stream terraces, flood 

plains, or in depressions (G156BC345FL)
Hydric soil rating: Yes

Tequesta
Percent of map unit: 4 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Other vegetative classification: Organic soils in depressions and on flood plains 

(G156AC645FL), Freshwater Marshes and Ponds (R156BY010FL)
Hydric soil rating: Yes

Cypress lake
Percent of map unit: 2 percent
Landform: Flats on marine terraces, drainageways on marine terraces
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Convex, linear
Across-slope shape: Linear, concave
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: South Florida Flatwoods (R155XY003FL), Sandy 

over loamy soils on flats of hydric or mesic lowlands (G155XB241FL)
Hydric soil rating: Yes

Jupiter
Percent of map unit: 2 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Cabbage Palm Flatwoods (R155XY005FL), Sandy 

soils on flats of mesic or hydric lowlands (G155XB141FL)
Hydric soil rating: Yes

39—Udifluvents

Map Unit Setting
National map unit symbol: 17n50
Elevation: 0 to 30 feet
Mean annual precipitation: 46 to 54 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 358 to 365 days

Custom Soil Resource Report

66



Farmland classification: Not prime farmland

Map Unit Composition
Udifluvents and similar soils: 92 percent
Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udifluvents

Setting
Landform: Flood plains on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Runoff class: Negligible
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

Interpretive groups
Land capability classification (irrigated): None specified
Forage suitability group: Forage suitability group not assigned (G155XB999FL)
Other vegetative classification: Forage suitability group not assigned 

(G155XB999FL)
Hydric soil rating: No

Minor Components

Riviera
Percent of map unit: 4 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Immokalee
Percent of map unit: 4 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No
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45—Pahokee muck, drained, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: 2rfsb
Elevation: 0 to 60 feet
Mean annual precipitation: 42 to 55 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 355 to 365 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Pahokee, drained, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pahokee, Drained

Setting
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Linear
Parent material: Herbaceous organic material over limestone

Typical profile
Oa - 0 to 40 inches: muck
2R - 40 to 50 inches: bedrock

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: 36 to 51 inches to lithic bedrock
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (1.98 

to 19.98 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Very high (about 16.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Forage suitability group: Organic soils in depressions and on flood plains 

(G155XB645FL)
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Other vegetative classification: Organic soils in depressions and on flood plains 
(G155XB645FL), Freshwater Marshes and Ponds (R155XY010FL)

Hydric soil rating: Yes

Minor Components

Cypress lake
Percent of map unit: 6 percent
Landform: Flats on marine terraces, drainageways on marine terraces
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Convex, linear
Across-slope shape: Linear, concave
Ecological site: F155XY130FL - Sandy over Loamy Flatwoods and Hammocks
Other vegetative classification: Sandy over loamy soils on flats of hydric or mesic 

lowlands (G155XB241FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: Yes

Dania, drained
Percent of map unit: 2 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Other vegetative classification: Organic soils in depressions and on flood plains 

(G156AC645FL), Freshwater Marshes and Ponds (R156AY010FL)
Hydric soil rating: Yes

Lauderhill, drained
Percent of map unit: 2 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Other vegetative classification: Organic soils in depressions and on flood plains 

(G156AC645FL)
Hydric soil rating: Yes

47—Udorthents

Map Unit Setting
National map unit symbol: 17n54
Elevation: 0 to 20 feet
Mean annual precipitation: 46 to 54 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland
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Map Unit Composition
Udorthents and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents

Setting
Landform: Marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Altered marine deposits

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Negligible
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

Interpretive groups
Land capability classification (irrigated): None specified
Forage suitability group: Forage suitability group not assigned (G155XB999FL)
Other vegetative classification: Forage suitability group not assigned 

(G155XB999FL)
Hydric soil rating: No

Minor Components

Aquents
Percent of map unit: 10 percent
Landform: Flats on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Forage suitability group not assigned 

(G155XB999FL)
Hydric soil rating: No

49—Aquents, organic substratum

Map Unit Setting
National map unit symbol: 17n55
Elevation: 0 to 100 feet
Mean annual precipitation: 46 to 54 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 358 to 365 days
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Farmland classification: Not prime farmland

Map Unit Composition
Aquents and similar soils: 92 percent
Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Aquents

Setting
Landform: Flats on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy marine deposits over organic material over sandy marine 

deposits

Typical profile
A - 0 to 8 inches: fine sand
E - 8 to 35 inches: loamy sand
Oa - 35 to 42 inches: muck
C - 42 to 80 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00 

to 20.00 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Hydrologic Soil Group: A
Forage suitability group: Forage suitability group not assigned (G155XB999FL)
Other vegetative classification: Forage suitability group not assigned 

(G155XB999FL)
Hydric soil rating: No

Minor Components

Basinger
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes
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Winder
Percent of map unit: 1 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Other vegetative classification: Loamy and clayey soils on flats of hydric or mesic 

lowlands (G155XB341FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Pompano
Percent of map unit: 1 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Gator
Percent of map unit: 1 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Other vegetative classification: Organic soils in depressions and on flood plains 

(G155XB645FL), Freshwater Marshes and Ponds (R155XY010FL)
Hydric soil rating: Yes

Chobee, depressional
Percent of map unit: 1 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Other vegetative classification: Loamy and clayey soils on stream terraces, flood 

plains, or in depressions (G155XB345FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

Okeelanta, drained
Percent of map unit: 1 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Other vegetative classification: Organic soils in depressions and on flood plains 

(G155XB645FL), Freshwater Marshes and Ponds (R155XY010FL)
Hydric soil rating: Yes

Riviera, depressional
Percent of map unit: 1 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave

Custom Soil Resource Report

72



Across-slope shape: Concave
Other vegetative classification: Sandy over loamy soils on stream terraces, flood 

plains, or in depressions (G155XB245FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

53—Adamsville fine sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2x9c0
Elevation: 0 to 130 feet
Mean annual precipitation: 42 to 57 inches
Mean annual air temperature: 68 to 77 degrees F
Frost-free period: 345 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Adamsville and similar soils: 87 percent
Minor components: 13 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Adamsville

Setting
Landform: Rises on marine terraces, knolls on marine terraces
Landform position (three-dimensional): Tread, rise
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy marine deposits

Typical profile
A - 0 to 7 inches: fine sand
C - 7 to 80 inches: fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 19.98 in/hr)
Depth to water table: About 18 to 42 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 2.0
Available water supply, 0 to 60 inches: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
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Hydrologic Soil Group: A
Ecological site: F155XY150FL - Sandy Upland Mesic Flatwoods and Hammocks 

on Rises and Knolls
Forage suitability group: Sandy soils on rises and knolls of mesic uplands 

(G155XB131FL)
Other vegetative classification: Upland Hardwood Hammock (R155XY008FL), 

Sandy soils on rises and knolls of mesic uplands (G155XB131FL)
Hydric soil rating: No

Minor Components

Zolfo
Percent of map unit: 4 percent
Landform: Rises on marine terraces, flatwoods on marine terraces
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread, rise
Down-slope shape: Convex, linear
Across-slope shape: Linear
Ecological site: F155XY150FL - Sandy Upland Mesic Flatwoods and Hammocks 

on Rises and Knolls
Other vegetative classification: Sandy soils on rises and knolls of mesic uplands 

(G155XB131FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

Tavares
Percent of map unit: 4 percent
Landform: Knolls on marine terraces, flats on marine terraces, ridges on marine 

terraces, hills on marine terraces
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, side slope, tread, rise
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Ecological site: R155XY180FL - Sandy Scrub on Rises, Ridges, and Knolls of 

Mesic Uplands
Other vegetative classification: Longleaf Pine-Turkey Oak Hills (R155XY002FL), 

Sand Pine Scrub (R155XY001FL), Sandy soils on rises, knolls, and ridges of 
mesic uplands (G155XB121FL)

Hydric soil rating: No

Myakka
Percent of map unit: 3 percent
Landform: Drainageways on flatwoods on marine terraces
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Linear, concave
Ecological site: F155XY120FL - Sandy Flatwoods and Hammocks
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

Pompano
Percent of map unit: 2 percent
Landform: Flats on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Linear
Across-slope shape: Linear, concave
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Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Slough (R155XY011FL), Sandy soils on flats of 

mesic or hydric lowlands (G155XB141FL)
Hydric soil rating: Yes

57—Chobee fine sandy loam, frequently ponded, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: 2tzvw
Elevation: 10 to 70 feet
Mean annual precipitation: 45 to 55 inches
Mean annual air temperature: 68 to 77 degrees F
Frost-free period: 350 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Chobee and similar soils: 88 percent
Minor components: 12 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Chobee

Setting
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Loamy marine deposits

Typical profile
A - 0 to 9 inches: fine sandy loam
Btg1 - 9 to 13 inches: fine sandy loam
Btg2 - 13 to 68 inches: sandy clay loam
Cg - 68 to 80 inches: fine sandy loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 14 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: High (about 10.1 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: C/D
Ecological site: R155XY090FL - Loamy and Clayey Freshwater Isolated Marshes 

and Swamps
Forage suitability group: Loamy and clayey soils on stream terraces, flood plains, 

or in depressions (G155XB345FL)
Other vegetative classification: Freshwater Marshes and Ponds (R155XY010FL), 

Loamy and clayey soils on stream terraces, flood plains, or in depressions 
(G155XB345FL)

Hydric soil rating: Yes

Minor Components

Tequesta
Percent of map unit: 3 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Other vegetative classification: Organic soils in depressions and on flood plains 

(G156AC645FL), Freshwater Marshes and Ponds (R156BY010FL)
Hydric soil rating: Yes

Winder
Percent of map unit: 3 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Linear, convex
Across-slope shape: Linear, concave
Ecological site: R155XY090FL - Loamy and Clayey Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Freshwater Marshes and Ponds (R155XY010FL), 

Loamy and clayey soils on stream terraces, flood plains, or in depressions 
(G155XB345FL)

Hydric soil rating: Yes

Placid
Percent of map unit: 3 percent
Landform: Depressions on marine terraces, drainageways on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Sandy soils on stream terraces, flood plains, or in 

depressions (G155XB145FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

Gator
Percent of map unit: 3 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
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Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Other vegetative classification: Organic soils in depressions and on flood plains 

(G155XB645FL), Freshwater Marshes and Ponds (R155XY010FL)
Hydric soil rating: Yes

62—Pineda sand, depressional

Map Unit Setting
National map unit symbol: 17n5h
Elevation: 10 to 80 feet
Mean annual precipitation: 46 to 54 inches
Mean annual air temperature: 70 to 77 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Pineda, depressional, and similar soils: 87 percent
Minor components: 13 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pineda, Depressional

Setting
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Sandy and loamy marine deposits

Typical profile
A - 0 to 5 inches: sand
E/Bw - 5 to 24 inches: sand
Btg - 24 to 42 inches: sandy loam
Cg - 42 to 80 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
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Sodium adsorption ratio, maximum: 4.0
Available water supply, 0 to 60 inches: Low (about 3.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: C/D
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps
Forage suitability group: Sandy over loamy soils on stream terraces, flood plains, 

or in depressions (G155XB245FL)
Other vegetative classification: Sandy over loamy soils on stream terraces, flood 

plains, or in depressions (G155XB245FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

Minor Components

Gator
Percent of map unit: 2 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Other vegetative classification: Organic soils in depressions and on flood plains 

(G155XB645FL), Freshwater Marshes and Ponds (R155XY010FL)
Hydric soil rating: Yes

Chobee, depressional
Percent of map unit: 2 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY090FL - Loamy and Clayey Freshwater Isolated Marshes 

and Swamps
Other vegetative classification: Loamy and clayey soils on stream terraces, flood 

plains, or in depressions (G155XB345FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

Holopaw, depressional
Percent of map unit: 2 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Sandy soils on stream terraces, flood plains, or in 

depressions (G155XB145FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

Malabar, depressional
Percent of map unit: 2 percent
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Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Sandy soils on stream terraces, flood plains, or in 

depressions (G155XB145FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

Boca, depressional
Percent of map unit: 2 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: F156AY050FL - Subtropical Freshwater Cypress Swamps of Big 

Cypress
Other vegetative classification: Sandy over loamy soils on stream terraces, flood 

plains, or in depressions (G155XB245FL), Freshwater Marshes and Ponds 
(R155XY010FL)

Hydric soil rating: Yes

Valkaria
Percent of map unit: 1 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: R155XY070FL - Sandy Freshwater Isolated Marshes and Swamps
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands 

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Okeelanta, drained
Percent of map unit: 1 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY100FL - Organic Freshwater Isolated Marshes and 

Swamps
Other vegetative classification: Organic soils in depressions and on flood plains 

(G155XB645FL), Freshwater Marshes and Ponds (R155XY010FL)
Hydric soil rating: Yes

Riviera, depressional
Percent of map unit: 1 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R155XY080FL - Sandy over Loamy Freshwater Isolated Marshes 

and Swamps

Custom Soil Resource Report

79



Other vegetative classification: Freshwater Marshes and Ponds (R155XY010FL), 
Sandy over loamy soils on stream terraces, flood plains, or in depressions 
(G155XB245FL)

Hydric soil rating: Yes

99—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Water

Interpretive groups
Land capability classification (irrigated): None specified
Forage suitability group: Forage suitability group not assigned (G155XB999FL)
Other vegetative classification: Forage suitability group not assigned 

(G155XB999FL)
Hydric soil rating: Unranked
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United States Department of the Interior
FISH AND WILDLIFE SERVICE
Florida Ecological Services Field Office

777 37th St
Suite D-101

Vero Beach, FL 32960-3559
Phone: (352) 448-9151 Fax: (772) 562-4288

Email Address: fw4flesregs@fws.gov
https://www.fws.gov/office/florida-ecological-services

In Reply Refer To: 
Project Code: 2024-0119853 
Project Name: City of LaBelle Advanced Wastewater Treatment Project
 
Subject: List of threatened and endangered species that may occur in your proposed project 

location or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed and candidate species, as 
well as proposed and final designated critical habitat, that may occur within the boundary of your 
proposed project and/or may be affected by your proposed project. The species list fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the 
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).

New information based on updated surveys, changes in the abundance and distribution of 
species, changed habitat conditions, or other factors could change this list. Feel free to contact us 
if you need more current information or assistance regarding the potential impacts to federally 
proposed, listed, and candidate species and federally designated and proposed critical habitat. 
Please include your Project Code, listed at the top of this letter, in all subsequent 
correspondence regarding this project. Please note that under 50 CFR 402.12(e) of the 
regulations implementing section 7 of the Act, the accuracy of this species list should be verified 
after 90 days. This verification can be completed formally or informally as desired. The Service 
recommends that verification be completed by visiting the IPaC website at regular intervals 
during project planning and implementation for updates to species lists and information. An 
updated list may be requested through the IPaC system by completing the same process used to 
receive the enclosed list.

The purpose of the Act is to provide a means whereby threatened and endangered species and the 
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the 
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to 
utilize their authorities to carry out programs for the conservation of threatened and endangered 
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species and to determine whether projects may affect threatened and endangered species and/or 
designated critical habitat.

A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). For projects other than major construction activities, the Service suggests that a biological 
evaluation similar to a Biological Assessment be prepared to determine whether the project may 
affect listed or proposed species and/or designated or proposed critical habitat. Recommended 
contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation, that 
listed species and/or designated critical habitat may be affected by the proposed project, the 
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service 
recommends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at:

https://www.fws.gov/sites/default/files/documents/endangered-species-consultation- 
handbook.pdf

Migratory Birds: In addition to responsibilities to protect threatened and endangered species 
under the Endangered Species Act (ESA), there are additional responsibilities under the 
Migratory Bird Treaty Act (MBTA) and the Bald and Golden Eagle Protection Act (BGEPA) to 
protect native birds from project-related impacts. Any activity, intentional or unintentional, 
resulting in take of migratory birds, including eagles, is prohibited unless otherwise permitted by 
the U.S. Fish and Wildlife Service (50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)). For more 
information regarding these Acts see https://www.fws.gov/program/migratory-bird-permit/what- 
we-do.

The MBTA has no provision for allowing take of migratory birds that may be unintentionally 
killed or injured by otherwise lawful activities. It is the responsibility of the project proponent to 
comply with these Acts by identifying potential impacts to migratory birds and eagles within 
applicable NEPA documents (when there is a federal nexus) or a Bird/Eagle Conservation Plan 
(when there is no federal nexus). Proponents should implement conservation measures to avoid 
or minimize the production of project-related stressors or minimize the exposure of birds and 
their resources to the project-related stressors. For more information on avian stressors and 
recommended conservation measures see https://www.fws.gov/library/collections/threats-birds.

In addition to MBTA and BGEPA, Executive Order 13186: Responsibilities of Federal Agencies 
to Protect Migratory Birds, obligates all Federal agencies that engage in or authorize activities 
that might affect migratory birds, to minimize those effects and encourage conservation measures 
that will improve bird populations. Executive Order 13186 provides for the protection of both 
migratory birds and migratory bird habitat. For information regarding the implementation of 
Executive Order 13186, please visit https://www.fws.gov/partner/council-conservation- 
migratory-birds.
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We appreciate your concern for threatened and endangered species. The Service encourages 
Federal agencies to include conservation of threatened and endangered species into their project 
planning to further the purposes of the Act. Please include the Consultation Code in the header of 
this letter with any request for consultation or correspondence about your project that you submit 
to our office.

Attachment(s):

Official Species List
USFWS National Wildlife Refuges and Fish Hatcheries
Bald & Golden Eagles
Migratory Birds
Marine Mammals
Wetlands

OFFICIAL SPECIES LIST
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action".

This species list is provided by:

Florida Ecological Services Field Office
777 37th St
Suite D-101
Vero Beach, FL 32960-3559
(352) 448-9151
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PROJECT SUMMARY
Project Code: 2024-0119853
Project Name: City of LaBelle Advanced Wastewater Treatment Project
Project Type: Wastewater Facility - New Construction
Project Description: Construction of a new Advanced Wastewater Treatment Plant, lift station 

upgrades, forcemain upgrades, and sewer system rehabilitation.
Project Location:

The approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/@26.71992735,-81.46458275048573,14z

Counties: Hendry County, Florida

https://www.google.com/maps/@26.71992735,-81.46458275048573,14z
https://www.google.com/maps/@26.71992735,-81.46458275048573,14z
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1.

ENDANGERED SPECIES ACT SPECIES
There is a total of 12 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 
Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 
Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions.

NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce.

1

https://www.fisheries.noaa.gov/
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MAMMALS
NAME STATUS

Florida Bonneted Bat Eumops floridanus
There is final critical habitat for this species. Your location does not overlap the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/8630

Endangered

Florida Panther Puma (=Felis) concolor coryi
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/1763
General project design guidelines:  

https://ipac.ecosphere.fws.gov/project/Z73M3FMV7BGVTAYMWGU7FKNQVQ/ 
documents/generated/7123.pdf

Endangered

Puma (=mountain Lion) Puma (=Felis) concolor (all subsp. except coryi)
Population: FL
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6049

Similarity of 
Appearance 
(Threatened)

Tricolored Bat Perimyotis subflavus
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/10515

Proposed 
Endangered

West Indian Manatee Trichechus manatus
There is final critical habitat for this species. Your location does not overlap the critical habitat.
This species is also protected by the Marine Mammal Protection Act, and may have additional 
consultation requirements.
Species profile: https://ecos.fws.gov/ecp/species/4469
General project design guidelines:  

https://ipac.ecosphere.fws.gov/project/Z73M3FMV7BGVTAYMWGU7FKNQVQ/ 
documents/generated/7281.pdf

Threatened

BIRDS
NAME STATUS

Crested Caracara (audubon''''s) [fl Dps] Caracara plancus audubonii
Population: FL DPS
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/8250

Threatened

Eastern Black Rail Laterallus jamaicensis ssp. jamaicensis
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/10477

Threatened

Everglade Snail Kite Rostrhamus sociabilis plumbeus
There is final critical habitat for this species. Your location does not overlap the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/7713

Endangered

Florida Scrub-jay Aphelocoma coerulescens
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6174

Threatened

https://ecos.fws.gov/ecp/species/8630
https://ecos.fws.gov/ecp/species/1763
https://ipac.ecosphere.fws.gov/project/Z73M3FMV7BGVTAYMWGU7FKNQVQ/documents/generated/7123.pdf
https://ipac.ecosphere.fws.gov/project/Z73M3FMV7BGVTAYMWGU7FKNQVQ/documents/generated/7123.pdf
https://ecos.fws.gov/ecp/species/6049
https://ecos.fws.gov/ecp/species/10515
https://ecos.fws.gov/ecp/species/4469
https://ipac.ecosphere.fws.gov/project/Z73M3FMV7BGVTAYMWGU7FKNQVQ/documents/generated/7281.pdf
https://ipac.ecosphere.fws.gov/project/Z73M3FMV7BGVTAYMWGU7FKNQVQ/documents/generated/7281.pdf
https://ecos.fws.gov/ecp/species/8250
https://ecos.fws.gov/ecp/species/10477
https://ecos.fws.gov/ecp/species/7713
https://ecos.fws.gov/ecp/species/6174
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1.
2.

REPTILES
NAME STATUS

American Alligator Alligator mississippiensis
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/776

Similarity of 
Appearance 
(Threatened)

Eastern Indigo Snake Drymarchon couperi
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/646

Threatened

INSECTS
NAME STATUS

Monarch Butterfly Danaus plexippus
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9743

Candidate

CRITICAL HABITATS
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION.

YOU ARE STILL REQUIRED TO DETERMINE IF YOUR PROJECT(S) MAY HAVE EFFECTS ON ALL 
ABOVE LISTED SPECIES.

USFWS NATIONAL WILDLIFE REFUGE LANDS 
AND FISH HATCHERIES
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a 
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to 
discuss any questions or concerns.

THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.

BALD & GOLDEN EAGLES
Bald and golden eagles are protected under the Bald and Golden Eagle Protection Act  and the 
Migratory Bird Treaty Act .

Any person or organization who plans or conducts activities that may result in impacts to bald or 
golden eagles, or their habitats , should follow appropriate regulations and consider 
implementing appropriate conservation measures, as described in the links below. Specifically, 
please review the "Supplemental Information on Migratory Birds and Eagles".

The Bald and Golden Eagle Protection Act of 1940.
The Migratory Birds Treaty Act of 1918.

1
2

3

https://ecos.fws.gov/ecp/species/776
https://ecos.fws.gov/ecp/species/646
https://ecos.fws.gov/ecp/species/9743
http://www.fws.gov/refuges/
https://www.fws.gov/media/supplemental-information-migratory-birds-and-bald-and-golden-eagles-may-occur-project-action
https://www.fws.gov/law/bald-and-golden-eagle-protection-act
https://www.fws.gov/law/migratory-bird-treaty-act-1918
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3.

 no data survey effort breeding season probability of presence

50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)

There are likely bald eagles present in your project area. For additional information on bald 
eagles, refer to Bald Eagle Nesting and Sensitivity to Human Activity

For guidance on when to schedule activities or implement avoidance and minimization measures 
to reduce impacts to migratory birds on your list, see the PROBABILITY OF PRESENCE 
SUMMARY below to see when these birds are most likely to be present and breeding in your 
project area.

NAME BREEDING SEASON

Bald Eagle Haliaeetus leucocephalus
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention 
because of the Eagle Act or for potential susceptibilities in offshore areas from certain 
types of development or activities.
https://ecos.fws.gov/ecp/species/1626

Breeds Sep 1 to 
Jul 31

PROBABILITY OF PRESENCE SUMMARY
The graphs below provide our best understanding of when birds of concern are most likely to be 
present in your project area. This information can be used to tailor and schedule your project 
activities to avoid or minimize impacts to birds. Please make sure you read "Supplemental 
Information on Migratory Birds and Eagles", specifically the FAQ section titled "Proper 
Interpretation and Use of Your Migratory Bird Report" before using or attempting to interpret 
this report.

Probability of Presence ( )

Green bars; the bird's relative probability of presence in the 10km grid cell(s) your project 
overlaps during that week of the year.

Breeding Season ( )
Yellow bars; liberal estimate of the timeframe inside which the bird breeds across its entire 
range.

Survey Effort ( )
Vertical black lines; the number of surveys performed for that species in the 10km grid cell(s) 
your project area overlaps.

No Data ( )
A week is marked as having no data if there were no survey events for that week.

https://www.fws.gov/Alaska-eagle-nesting
https://ecos.fws.gov/ecp/species/1626
https://www.fws.gov/media/supplemental-information-migratory-birds-and-bald-and-golden-eagles-may-occur-project-action
https://www.fws.gov/media/supplemental-information-migratory-birds-and-bald-and-golden-eagles-may-occur-project-action
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1.
2.
3.

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Bald Eagle
Non-BCC 
Vulnerable

Additional information can be found using the following links:

Eagle Management https://www.fws.gov/program/eagle-management
Measures for avoiding and minimizing impacts to birds https://www.fws.gov/library/ 
collections/avoiding-and-minimizing-incidental-take-migratory-birds
Nationwide conservation measures for birds https://www.fws.gov/sites/default/files/ 
documents/nationwide-standard-conservation-measures.pdf
Supplemental Information for Migratory Birds and Eagles in IPaC https://www.fws.gov/ 
media/supplemental-information-migratory-birds-and-bald-and-golden-eagles-may-occur- 
project-action

MIGRATORY BIRDS
Certain birds are protected under the Migratory Bird Treaty Act  and the Bald and Golden Eagle 
Protection Act .

Any person or organization who plans or conducts activities that may result in impacts to 
migratory birds, eagles, and their habitats  should follow appropriate regulations and consider 
implementing appropriate conservation measures, as described in the links below. Specifically, 
please review the "Supplemental Information on Migratory Birds and Eagles".

The Migratory Birds Treaty Act of 1918.
The Bald and Golden Eagle Protection Act of 1940.
50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)

For guidance on when to schedule activities or implement avoidance and minimization measures 
to reduce impacts to migratory birds on your list, see the PROBABILITY OF PRESENCE 
SUMMARY below to see when these birds are most likely to be present and breeding in your 
project area.

NAME
BREEDING 
SEASON

American Kestrel Falco sparverius paulus
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions 
(BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/9587

Breeds Apr 1 to 
Aug 31

1
2

3

https://www.fws.gov/program/eagle-management
https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds
https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds
https://www.fws.gov/sites/default/files/documents/nationwide-standard-conservation-measures.pdf
https://www.fws.gov/sites/default/files/documents/nationwide-standard-conservation-measures.pdf
https://www.fws.gov/media/supplemental-information-migratory-birds-and-bald-and-golden-eagles-may-occur-project-action
https://www.fws.gov/media/supplemental-information-migratory-birds-and-bald-and-golden-eagles-may-occur-project-action
https://www.fws.gov/media/supplemental-information-migratory-birds-and-bald-and-golden-eagles-may-occur-project-action
https://www.fws.gov/media/supplemental-information-migratory-birds-and-bald-and-golden-eagles-may-occur-project-action
https://www.fws.gov/law/migratory-bird-treaty-act-1918
https://www.fws.gov/law/bald-and-golden-eagle-protection-act
https://ecos.fws.gov/ecp/species/9587
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NAME
BREEDING 
SEASON

Bachman's Sparrow Peucaea aestivalis
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.
https://ecos.fws.gov/ecp/species/6177

Breeds May 1 to 
Sep 30

Bald Eagle Haliaeetus leucocephalus
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention 
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types 
of development or activities.
https://ecos.fws.gov/ecp/species/1626

Breeds Sep 1 to 
Jul 31

Chimney Swift Chaetura pelagica
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.
https://ecos.fws.gov/ecp/species/9406

Breeds Mar 15 
to Aug 25

Great Blue Heron Ardea herodias occidentalis
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions 
(BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/10590

Breeds Jan 1 to 
Dec 31

Painted Bunting Passerina ciris
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions 
(BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/9511

Breeds Apr 25 
to Aug 15

Prairie Warbler Setophaga discolor
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.
https://ecos.fws.gov/ecp/species/9513

Breeds May 1 to 
Jul 31

Red-headed Woodpecker Melanerpes erythrocephalus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.
https://ecos.fws.gov/ecp/species/9398

Breeds May 10 
to Sep 10

Swallow-tailed Kite Elanoides forficatus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.
https://ecos.fws.gov/ecp/species/8938

Breeds Mar 10 
to Jun 30

PROBABILITY OF PRESENCE SUMMARY
The graphs below provide our best understanding of when birds of concern are most likely to be 
present in your project area. This information can be used to tailor and schedule your project 
activities to avoid or minimize impacts to birds. Please make sure you read "Supplemental 
Information on Migratory Birds and Eagles", specifically the FAQ section titled "Proper 
Interpretation and Use of Your Migratory Bird Report" before using or attempting to interpret 
this report.

https://ecos.fws.gov/ecp/species/6177
https://ecos.fws.gov/ecp/species/1626
https://ecos.fws.gov/ecp/species/9406
https://ecos.fws.gov/ecp/species/10590
https://ecos.fws.gov/ecp/species/9511
https://ecos.fws.gov/ecp/species/9513
https://ecos.fws.gov/ecp/species/9398
https://ecos.fws.gov/ecp/species/8938
https://www.fws.gov/media/supplemental-information-migratory-birds-and-bald-and-golden-eagles-may-occur-project-action
https://www.fws.gov/media/supplemental-information-migratory-birds-and-bald-and-golden-eagles-may-occur-project-action
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 no data survey effort breeding season probability of presence

Probability of Presence ( )

Green bars; the bird's relative probability of presence in the 10km grid cell(s) your project 
overlaps during that week of the year.

Breeding Season ( )
Yellow bars; liberal estimate of the timeframe inside which the bird breeds across its entire 
range.

Survey Effort ( )
Vertical black lines; the number of surveys performed for that species in the 10km grid cell(s) 
your project area overlaps.

No Data ( )
A week is marked as having no data if there were no survey events for that week.

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

American Kestrel
BCC - BCR

Bachman's Sparrow
BCC Rangewide 
(CON)

Bald Eagle
Non-BCC 
Vulnerable

Chimney Swift
BCC Rangewide 
(CON)

Great Blue Heron
BCC - BCR

Painted Bunting
BCC - BCR

Prairie Warbler
BCC Rangewide 
(CON)

Red-headed 
Woodpecker
BCC Rangewide 
(CON)

Swallow-tailed Kite
BCC Rangewide 
(CON)
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Additional information can be found using the following links:

Eagle Management https://www.fws.gov/program/eagle-management
Measures for avoiding and minimizing impacts to birds https://www.fws.gov/library/ 
collections/avoiding-and-minimizing-incidental-take-migratory-birds
Nationwide conservation measures for birds https://www.fws.gov/sites/default/files/ 
documents/nationwide-standard-conservation-measures.pdf
Supplemental Information for Migratory Birds and Eagles in IPaC https://www.fws.gov/ 
media/supplemental-information-migratory-birds-and-bald-and-golden-eagles-may-occur- 
project-action

MARINE MAMMALS
Marine mammals are protected under the Marine Mammal Protection Act. Some are also 
protected under the Endangered Species Act  and the Convention on International Trade in 
Endangered Species of Wild Fauna and Flora .

The responsibilities for the protection, conservation, and management of marine mammals are 
shared by the U.S. Fish and Wildlife Service [responsible for otters, walruses, polar bears, 
manatees, and dugongs] and NOAA Fisheries  [responsible for seals, sea lions, whales, dolphins, 
and porpoises]. Marine mammals under the responsibility of NOAA Fisheries are not shown on 
this list; for additional information on those species please visit the Marine Mammals page of the 
NOAA Fisheries website.

The Marine Mammal Protection Act prohibits the take of marine mammals and further 
coordination may be necessary for project evaluation. Please contact the U.S. Fish and Wildlife 
Service Field Office shown.

The Endangered Species Act (ESA) of 1973.
The Convention on International Trade in Endangered Species of Wild Fauna and Flora 
(CITES) is a treaty to ensure that international trade in plants and animals does not 
threaten their survival in the wild.
NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce.

NAME

West Indian Manatee Trichechus manatus
Species profile: https://ecos.fws.gov/ecp/species/4469

1
2

3

https://www.fws.gov/program/eagle-management
https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds
https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds
https://www.fws.gov/sites/default/files/ documents/nationwide-standard-conservation-measures.pdf
https://www.fws.gov/sites/default/files/ documents/nationwide-standard-conservation-measures.pdf
https://www.fws.gov/media/supplemental-information-migratory-birds-and-bald-and-golden-eagles-may-occur-project-action
https://www.fws.gov/media/supplemental-information-migratory-birds-and-bald-and-golden-eagles-may-occur-project-action
https://www.fws.gov/media/supplemental-information-migratory-birds-and-bald-and-golden-eagles-may-occur-project-action
https://www.fws.gov/international/laws-treaties-agreements/us-conservation-laws/marine-mammal-protection-act.html
http://www.nmfs.noaa.gov/pr/species/mammals
https://www.fws.gov/law/endangered-species-act
https://www.fws.gov/program/cites
https://www.fisheries.noaa.gov/
https://ecos.fws.gov/ecp/species/4469
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WETLANDS
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 
404 of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps of 
Engineers District.

Please note that the NWI data being shown may be out of date. We are currently working to 
update our NWI data set. We recommend you verify these results with a site visit to determine 
the actual extent of wetlands on site.

FRESHWATER EMERGENT WETLAND
PEM1Cx
PEM1Fx
PEM1Cd
PEM1Ax

RIVERINE
R5UBH
R2UBH
R2ABHx
R4SBC
R2UBHx
R5UBFx

FRESHWATER FORESTED/SHRUB WETLAND
PFO1Cd
PFO2Ad
PFO2Fd
PFO1/3Cd
PSS1/3Cd
PFO2Cd
PFO1Fd
PFO4Cd
PSS1Fx
PFO2/1Fd

FRESHWATER POND
PAB4Fx
PAB4Fd
PUBHx

http://www.fws.gov/wetlands/
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
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PAB4Hx
PUBKx
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IPAC USER CONTACT INFORMATION
Agency: LaBelle city
Name: Morgan French
Address: 1496 Highway 90
City: Chipley
State: FL
Zip: 32428
Email mfrench@woodardcurran.com
Phone: 8507033000

You have indicated that your project falls under or receives funding through the following special 
project authorities:

BIPARTISAN INFRASTRUCTURE LAW (BIL) (OTHER)



07/22/2024 23:15:19 UTC

United States Department of the Interior
FISH AND WILDLIFE SERVICE
Florida Ecological Services Field Office

777 37th St
Suite D-101

Vero Beach, FL 32960-3559
Phone: (352) 448-9151 Fax: (772) 562-4288

Email Address: fw4flesregs@fws.gov
https://www.fws.gov/office/florida-ecological-services

In Reply Refer To: 
Project code: 2024-0119853 
Project Name: City of LaBelle Advanced Wastewater Treatment Project 
Please provide this document to the Federal agency or their designee with your loan/grant 
application.

Subject: Consistency letter for the project named 'City of LaBelle Advanced Wastewater 
Treatment Project' for specified threatened and endangered species that may occur in 
your proposed project location, pursuant to the IPaC determination key titled 
'Clearance to Proceed with Federally-Insured Loan and Grant Project Requests'.

 
To whom it may concern:

On July 22, 2024, Morgan French used the IPaC determination key 'Clearance to Proceed with 
Federally-Insured Loan and Grant Project Requests'; dated May 07, 2024, in the U.S. Fish and 
Wildlife Service's online IPaC tool to evaluate potential impacts to listed species from a project 
named 'City of LaBelle Advanced Wastewater Treatment Project' in Hendry County, Florida 
(shown below):

The approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/@26.71992735,-81.46458275048573,14z

mailto:fw4flesregs@fws.gov
https://www.fws.gov/office/florida-ecological-services
https://ecos.fws.gov/ipac
https://www.google.com/maps/@26.71992735,-81.46458275048573,14z
https://www.google.com/maps/@26.71992735,-81.46458275048573,14z
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The following description was provided for the project 'City of LaBelle Advanced Wastewater 
Treatment Project':

Construction of a new Advanced Wastewater Treatment Plant, lift station 
upgrades, forcemain upgrades, and sewer system rehabilitation.

Based on your answers provided, the proposed project is unlikely to have any detrimental effects 
to federally-listed species or critical habitat. Therefore, per this guidance, Morgan French has 
determined that City of LaBelle Advanced Wastewater Treatment Project will have No Effect on 
the species listed below.

This letter serves as documentation of your consideration of endangered species, bald eagles, and 
migratory birds. No further coordination with the Service is necessary.

Please be advised that, if later modifications are made to the project that do not meet the criteria 
described above, if additional information involving potential effects to listed species becomes 
available, or if a new species is listed, reinitiation of consultation may be necessary.

BIRDS
Crested Caracara (audubon''''s) [fl Dps] Caracara plancus audubonii Threatened
Eastern Black Rail Laterallus jamaicensis ssp. jamaicensis Threatened
Everglade Snail Kite Rostrhamus sociabilis plumbeus Endangered
Florida Scrub-jay Aphelocoma coerulescens Threatened

INSECTS
Monarch Butterfly Danaus plexippus Candidate

MAMMALS
Florida Bonneted Bat Eumops floridanus Endangered
Florida Panther Puma (=Felis) concolor coryi Endangered
Puma (=mountain Lion) Puma (=Felis) concolor (all subsp. except coryi) Similarity of 
Appearance (Threatened)



Project code: 2024-0119853 IPaC Record Locator: 885-146749705 07/22/2024 23:15:19 UTC

DKey Version Publish Date: 05/07/2024  0 of 7

▪
▪

▪
▪

▪

▪

1.

2.

▪
▪

▪

Tricolored Bat Perimyotis subflavus Proposed Endangered
West Indian Manatee Trichechus manatus Threatened

REPTILES
American Alligator Alligator mississippiensis Similarity of Appearance (Threatened)
Eastern Indigo Snake Drymarchon couperi Threatened

ADDITIONAL CONSIDERATIONS FOR NON-FEDERALLY LISTED SPECIES
Bald Eagle Nest Issues. If any of the above-referenced activities (rehabilitation, 
demolition, or rebuilding) are proposed to occur within 660 feet of an active or alternate 
bald eagle (Haliaeetus leucocephalus) nest during the nesting season (October 1 through 
May 15), we recommend the applicant or their designated agent coordinate with the 
agency responsible for managing wildlife in their state. For additional information, please 
visit the Service's regional web page: https://www.fws.gov/service/3-200-71-eagle-take- 
associated-not-purpose-activity-incidental-take.
Migratory Bird Issues. If any native birds are using the structures for nesting then actions 
should be taken so as not to disturb the adults, nests, eggs, or chicks as this could lead to a 
potential violation of the Migratory Bird Treaty Act. If nests are present or any birds are 
using the structures regularly for roosting purposes, we recommend the applicant or their 
designated agent coordinate with the appropriate Service’s Field Office and visit the 
Service’s Migratory Bird Program website at https://www.fws.gov/library/collections/ 
avoiding-and-minimizing-incidental-take-migratory-birds for recommendations on how 
impacts can be avoided and minimized.

Morgan French answered the determination key questions for this project as follows:

Does the project intersect Monroe County, FL?
Automatically answered
No
Is the project exclusively a Federal loan transfer, where the original lending or mortgage 
institutions for existing project are no longer holding the loan and the property is being 
transferred via a federally-backed loan?
Yes, this is exclusively a Federal loan transfer, as described above.

Attachments:

Project questionnaire
Determination key description: Clearance to Proceed with Federally-Insured Loan and 
Grant Project Requests
U.S. Fish & Wildlife Service contact list
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5.

PROJECT INFORMATIONAL QUESTIONNAIRE
As part of completing the determination key, Morgan French provided the following information 
about their project:

How many square feet of facilities will be affected by this project?
402363720
Are there bald eagles within 660 feet of the site, or migratory birds or bats using structures 
on the site?
None of the above
Which Federal Agency is the lead agency providing the funding?
U.S. Environmental Protection Agency (EPA)
Which types of activities you will be conducting:
Infrastructure 
Utilities
Which types of structures this funding will address:
Wastewater treatment facility
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6.

DETERMINATION KEY DESCRIPTION: CLEARANCE TO 
PROCEED WITH FEDERALLY-INSURED LOAN AND GRANT 
PROJECT REQUESTS
This key was last updated in IPaC on May 07, 2024. Keys are subject to periodic revision.

This determination key is for all Federally-insured loans, loan transfers, or grant requests for 
projects that may be completed without requiring additional clearing of undisturbed habitat 
beyond the original footprint of the existing project. For the purposes of this key, Federal loan 
transfers are those transfers where the original lending or mortgage institutions for existing 
projects are no longer holding the loans and the properties are being transferred via federally 
backed loans. Projects may include demolition, rehabilitation, renovations, and/or rebuilding of 
existing structures (e.g., commercial buildings, multi-family housing, single-family housing), and 
various utilities projects such as water and wastewater treatment facilities, sewer or power line 
repair, etc. 
---- 
The U.S. Fish and Wildlife Service is the lead Federal agency charged with the protection and 
conservation of Federal Trust Resources, such as threatened and endangered species and 
migratory birds, in accordance with section 7 of the Endangered Species Act of 1973, as 
amended (Act) (87 Stat. 884; 16 U.S.C. 1531 et seq.), the Bald and Golden Eagle Protection Act, 
(16 U.S.C. 668-668d) (Eagle Act), and the Migratory Bird Treaty Act (40 Stat. 755; 16 U.S.C. 
701 et seq.). 
 
Recently, many Federal agencies have activated programs that have resulted in an increased 
consumer demand to initiate projects through federally-backed loans and grants, all of which 
require those same Federal agencies to comply with Section 7 of the Act. Consequently, we have 
experienced an increase in the number of requests for review of these government-backed loan 
and grant projects. These include, but are not limited to: 
 

U.S. Department of Housing and Urban Development’s (HUD) Neighborhood 
Stabilization and Community Development Block Grant programs;

 
U.S. Department of Energy’s (DOE) Energy Efficiency and Renewable Energy program;

 
U.S. Department of Agriculture’s (USDA) Housing Assistance and Rural Development 
Loan and Grant Assistance programs;

 
U.S. Federal Aviation Administration (FAA) regulatory airport and runway modifications;

 
U.S. Federal Emergency Management Agency’s (FEMA) Hazard Mitigation Assistance 
program; and

 
U.S. Environmental Protection Agency’s (EPA) Clean Water State Revolving Fund.

https://www.fws.gov/service/section-7-consultations
https://www.fws.gov/law/bald-and-golden-eagle-protection-act
https://www.fws.gov/law/migratory-bird-treaty-act-1918
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In order to fulfill the Act’s statutory obligations in a timely and consistent manner, and to assist 
Federal agencies, State and local governments, and consultants in addressing Section 7 and 
National Environmental Policy Act (NEPA) environmental impact review requirements, we 
provide the following guidance and clearance relative to the criteria stated below for Federally- 
insured loan and grant project requests. 
 
This guidance is based on the signed letters: 
U.S. Fish and Wildlife Service Clearance to Proceed with Federally-Insured Loan and Grant 
Project Requests in Florida. 
U.S. Fish and Wildlife Service Clearance to Proceed with Federally-Insured Loan and Grant 
Project Requests in Alabama, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, 
and Tennessee.

https://www.fws.gov/media/usfws-florida-clearance-proceed-federally-insured-loan-and-grant-project-requests-2016
https://www.fws.gov/media/usfws-florida-clearance-proceed-federally-insured-loan-and-grant-project-requests-2016
https://www.fws.gov/media/usfws-clearance-proceed-federally-insured-loan-and-grant-project-requests
https://www.fws.gov/media/usfws-clearance-proceed-federally-insured-loan-and-grant-project-requests
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▪

IPAC USER CONTACT INFORMATION
Agency: LaBelle city
Name: Morgan French
Address: 1496 Highway 90
City: Chipley
State: FL
Zip: 32428
Email mfrench@woodardcurran.com
Phone: 8507033000

You have indicated that your project falls under or receives funding through the following special 
project authorities:

BIPARTISAN INFRASTRUCTURE LAW (BIL) (OTHER)
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1.1 BACKGROUND AND PURPOSE 
 
To adhere to the Florida Department of Environmental Protection (FDEP) Consent Order OGC Case No. 
22-2259 item 5A, the City of LaBelle Public Works Department (City) has set forth to conduct an 
engineering review of their wastewater infrastructure issues and develop an Engineering Report to 
identify a plan to remediate any found issues. This report will specify milestones for completion in 
addition to recommended actions.  
 
The City has set a goal to provide wastewater treatment and collection that meets the health and safety 
needs of the community. To this end, the City commissioned Four Waters Engineering, Inc. (4Waters) to 
assist with the engineering review of their wastewater infrastructure issues and preparation of this 
Engineering Report to resolve the found issues.  
 
The general scope of this task involved a thorough analysis of the City’s treatment, wastewater pumping 
and collection systems and as part of the Engineering Report, 4Waters completed the following tasks: 
 

 Assessment of wastewater lift stations and the City wastewater treatment plant (WWTP) 
 Population projections and associated wastewater generation rates 
 Compilation of rehabilitation capital improvement plans (CIPs)  

 
The resulting Engineering Report provides a concise guide for the City to meet the needs of the Consent 
Order and for planning wastewater system improvements with a focus on feasible solutions to 
wastewater problems which balance the desired level of service to be provided with environmental, 
funding, and regulatory constraints.   
 
1.2 SERVICE AREA AND TOPOGRAPHY 
 
The City of LaBelle is located on the northern boarder of Hendry County, approximately 32 miles east of 
Fort Myers (the closest metropolitan area and located in Lee County), 50 miles east of the Gulf of Mexico 
and approximately 92 miles west of Palm Beach (Palm Beach County). LaBelle is bounded by Glades 
County to the north, Palm Beach Count to the east, Collier County to the south and Lee County to the 
west and encompasses approximately 12 square miles. It is the site of the county seat of Hendry County 
and the only urban area of any size in western Hendry County and southern Glades County.  As such, 
LaBelle provides the commercial base for an area that reaches beyond the corporate limits of the City 
into surrounding Hendry and Glades Counties. 
 
Two major state roads, State Road (SR) 80 and State Road 29, bisect the City.  SR 80 (Hickpochee 
Avenue) connects the east and west sides of Southern Florida (Fort Myers to West Palm Beach) while 
SR 29 connects travelers north and south from SR 27 to Everglades City. Figure 1.1 provides a map of 
the City of LaBelle with the Wastewater Engineering Report evaluation area delineated.   
 
According to the United States Geological Survey (USGS), the topographical elevations of the evaluation 
area range from a high of approximately 30 feet to a low of 5 feet, North American Datum of 1983 
(NAD83).  The higher areas are typically found in the middle of the City with the topography of the area 
gently sloping downward from the high areas towards the Caloosahatchee River. Figure 1.2 depicts the 
topography of the area. 
 



Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community

DISCLAIMER: This map is for reference and discussion purposes only. Data
provided are derived from multiple sources with varying levels of accuracy. 
The information shown hereon is not intended for site specific use or design.

Path: P:\99-326 LaBelle\16.0 GIS\Map Document\Consent Order\Figure 1.1 - City Plan Evaluation Area.mxdRevision Date: 3/4/2023
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Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community

DISCLAIMER: This map is for reference and discussion purposes only. Data
provided are derived from multiple sources with varying levels of accuracy. 
The information shown hereon is not intended for site specific use or design.

Path: P:\22-1012 LaBelle Sewer Master Plan\16.0 GIS\Map Document\Report Figure Maps\Figure 1.2 - Topographical Contours Ver2.mxdRevision Date: 9/6/2022

-
0 5,000 10,0002,500

Feet

Legend
Elevation
Contours

30 ft
25 ft
20 ft
15 ft
10 ft
5 ft

City of LaBelle
Evaluation
Area
Parcels

Figure 1.2: Topographical Contours

LaBelle, FL



   SECTION 1 

 

City of LaBelle                                                                                                           Four Waters Engineering, Inc. 
1-4 

2023 Wastewater Engineering Report 
 

1.3 ZONING AND LAND USE CHARACTERISTICS 
 
The land uses throughout the City area include Commercial, Residential/Planned Residential, Industrial, 
Downtown District, Mixed Use, Public and South LaBelle Village. The City is predominantly a residential 
community although it has a large percentage of commercial and industrial properties in addition to a 
sizeable, annexed area of the City known as the South LaBelle Community. While the City is an economic 
hub and thoroughfare for millions of boxes of citrus, residential housing still accounts as the dominant 
land use type. 
 
In 2002, LaBelle annexed approximately 5,982 acres into the City, through four separate annexations. 
The most significant annexed area is known as South LaBelle Community, which is proposed as a mixed-
use community approved for 15,840 residential units, 1 million square feet of commercial development 
and over 300,000 square feet of industrial land uses.  
 
Based on the City of Labelle’s Land Development Code, the City has been divided up into a series of 
zoning districts to ensure the permitted and conditional use of development is compatible with 
surrounding land uses, served by adequate public facilities and to take into consideration natural and 
costal resources. The following zoning classifications are represented within the City: 
 

 Agriculture (AG) 
 Business (B-1 Professional, B-2 General and B-3 Heavy)  
 Industrial (I-1A Light and I-2 Heavy)  
 Mobile Home Park (MHP) 
 Public (PS) 
 Planned unit development zoning district (PUD)  
 Residential, single family medium density, low density, family estates, duplex and duplex 

manufactured home (R-1, R1-A, R-1AA, R-2 and R-2T)  
 Residential, multiple (R-3)  
 Residential Neighborhood Urban (RNU)  

Each zoning district has its own set criteria and established permitted uses and densities which shape 
the way wastewater flows are generated. Figure 1.3 depicts the zoning districts of the City.  

 

 



Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community
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1.4 EXISTING WASTEWATER SYSTEM SERVICE AREA 
 
For the purposes of the Engineering Report the wastewater system service area represents the entire 
City limits, with a central wastewater treatment plant (WWTP), gravity collection mains, manholes, lift 
stations (6 of which are considered major) and their respective force mains. As cataloged from historical 
City information, Table 1.1 provides an overview of the wastewater system service components and 
Figure 1.4 depicts the physical extents of the wastewater system service area which is divided into 
corresponding lift station basins or area served by a particular lift station and the gravity mains flowing 
to it. A few of the lift stations pump directly to the gravity sewer system or other lift stations for 
repumping, however numerous lift stations are manifolded and utilize a common forcemain system.  
 
 

Table 1.1 Wastewater System Component Overview 
 

 
 
 

 
 

 

Wastewater 
Treatment 

Plant

Lift 
Stations*

Manholes Forcemain 
Length 
(Miles)

Forcemain 
Size Range 

( Inch)

Gravity Main 
Length 
(Miles)

Gravity Main 
Size Range 

( Inch)

1 24 391 11 2 to 12 21 4 to 15

*Two lift stations are privately maintained (Aqua Isles and Oak Grove)
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2.1 WASTEWATER SYSTEM COMPONENTS 
 
2.1.1 WASTEWATER TREATMENT PLANT 
 
The City owns and operates the LaBelle Wastewater Treatment Plant (WWTP), which is located at 370 
Citrus Street. The WWTP began processing wastewater under its current system in 1999 with 
modifications in 2001. The WWTP receives domestic wastewater from the local community. This 
wastewater is treated within permitted water quality standards and the effluent is disposed of with a 
rapid infiltration basin (RIB) land application system. The WWTP operates under the Florida Department 
of Environmental Protection (FDEP) Permit Number FLA014283 (issued June 2019). The effluent flow 
from the WWTP has a permitted capacity of 0.75 million gallons per day (MGD) Annual Average Daily 
Flow (AADF). The facility generally consists of the following:   
 

 Pretreatment 
o Overflow Box 
o Static Fine Screen 
o Grit Removal 

 Influent and Headworks 
o A master pump station consisting of three submersible pumps  

 Sequential Batch Reactor (SBR) System 
o Three SBR basins (Single sludge, activated sludge process)  
o Five blowers  
o Waste sludge pump  

 Disinfection 
o One chlorine contact chamber 
o Sodium Hypochlorite feed  

 Solids Handling 
o Two aerobic digestors with forced air from the blowers through a diffuser system 
o Belt filter press and conveyor system 
o Disposal at local Landfill 

 Disposal 
o Effluent transfer pump station to RIB system 
o Public access reuse system (not utilized) 

 Two vertical turbine pumps  
 Discharge to the deep injection well at the reverse osmosis treatment plant 

(ROWTP) 
 
The WWTP discharges its effluent through two outfalls: a RIB land application discharge and deep 
injection well at the ROWTP. Table 2.1 provides information on the permit parameters. 
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LaBelle WWTP 
 

 
 
 

Table 2.1   Sewer System Permit – WWTP 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Sewer System FDEP Permit 
No.

Discharge Method Effective 
Date

Expiration 
Date

Permit 
Parameters

Average Parameter 
Limits 

Flow
0.75 MGD             
(Annual)

BOD5 30 mg/L (Max Monthly)

TSS
30 mg/L               

(Max Monthly)

pH 6.0 - 8.5

Fecal Coliform
200/100 mL          
(Max Monthly)

Chlorine
0.5 mg/L               

(Min)

Nitrogen 12 mg/L (Min)

City of LaBelle 
WWTP

FLA014283 11/3/2019 11/2/2024

1. Land Application (99-
acre off-site rapid rate 
land application sytem)    

2. Discharge to the deep 
injection well at the 

reverse osmosis 
treatment plant (ROWTP)
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2.1.2 FORCEMAIN AND LIFT STATION SYSTEMS 
 
Forcemains  
 

The City wastewater system includes 60,150 LF of forcemain which varies in size from 4- to 12-inch 
piping, with an 8-inch forcemain discharging from the WWTP to the RIB system. LS 16 and LS 21 are 
the only two of the 24 lift station that discharge to a manhole, all other 22 lift stations are manifold.  
 
The forcemains are constructed of polyvinyl chloride (PVC), cast iron and ductile iron, however, the exact 
length of each material is unknown.  
 
Lift Stations  
 
As noted in Section 1.4, there are 24 lift stations in the City’s wastewater system, however only 22 were 
evaluated as part of this study, as the other two were determined to be privately owned. Table 2.2 below 
provides a general overview of each lift station, then the subsequent sections provide a more specific 
table and site picture with information on the lift stations including location, station type, wet well size 
and depth, piping material, pump information and discharge location.  Each lift station table includes 
information representing the original design rating (if known) and the results of field conducted draw 
down testing.  
 
Additionally, Figure 2.1 is provided below to show an overall flow schematic of the City’s collection and 
pumping system that details the lift station routes to the WWTP.  
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Table 2.2 – Lift Station Summary 
 
 

 
 
 
 
 
 
 
 
 
 
 

Lift Station Number Location Pump Type Pump Discharge Size ( In) Pump Manufacturer Motor HP No. Pumps Model
LS-1 6 Park Ave. Submersible 4"/6" Flygt 10 2 CP3127
LS-2 141 W. Hickpochee Ave. Submersible 6" Flygt 10 2 CP3127
LS-3 500 2nd Ave. Submersible 10" Flygt 30 2 CP3201
LS-4 Bridge St. (Ford) Submersible 4"/6" Flygt 10 2 **
LS-5 MLK / Suwanee St. Submersible 4" Flygt 4.7 2 CP3127
LS-6 Pratt Blvd. Submersible 4" Aurora 15 2 S4HRC
LS-7 Collier Ave. / New York St. Submersible 4" Flygt 4.0 2 CP3102
LS-8 LaBelle Elementary Submersible 3" ** 5 2 **
LS-9 Kathryn St. Submersible 4" ** 15 2 **

LS-10* Aqua Isles Submersible ** ** ** 2 **
LS-11 Maddox St. Submersible 4" Flygt 15 2 CP3140
LS-12 Commerce Dr. Submersible 6" Flygt 23 2 CP3152
LS-13 Citrus St. Next to WWTP Submersible 6"/4" Flygt 7.5 2 CP3127
LS-14 Seminole Ave. Submersible 6"/4" Flygt 30 2 CP3170
LS-15 11 Hopson Road Submersible 4" Flygt 23 2 Unknown
LS-16 Elm St. Submersible 4" Flygt 3 2 CP3085
LS-17 Cypress / Broward Submersible 6" Flygt 20 2 CP3152
LS-18 Jacee Lyons Dr. Submersible 4" Flygt 3 2 CP3085
LS-19 Wal-Mart Submersible 4" Flygt 6.5 2 NP3102

LS-20* Oak Grove Submersible ** ** ** 2 **
LS-21 Citrus St. Submersible 2" Keen 2 2 KG2
LS-22 City Village Submersible 4"/6" Sulzer 3.75 2 XDP100C-CB1
LS-23 Washington / Missouri Submersible 4" Sulzer 12.1 2 XDP100E CB1
LS-24 Bell Arbor Submersible 6" Sulzer 16.8 2 XFP 81 E VX

*Private
**Unknown



Figure 2.1: Wastewater Collection System Schematic
City of LaBelle, Florida
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Lift Station No. 1 
 

  
 
 

LS-1 

Location: Bridge Street (Foot of Bridge) – 6 Park 
Ave. Type: Duplex Submersible  

Wet Well  Pump  Discharge 

Size: 6-feet  Design Rating: Not Available   Piping 
Size: 4-/6-inch 

Depth: 14-feet  

Draw Down 
Rating: 

P1 113 gpm /      
P2 95 gpm  Piping 

Material: Ductile Iron 

Material/ 
Coating: 

Concrete / 
Coal Tar 

 

Discharge 
Pressure: 40 psi  

Location:  
MH 42 at the Corner of 
2nd Avenue and Howe 
Avenue  Generator  No 

 

Manufacturer / 
Model: Flygt / CP3127  

 Horsepower: 10 Hp  
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Lift Station No. 2  
 

 
 

LS-2 

Location: 80/Hall Street – 141 W. Hickpochee 
Ave. Type: Duplex Submersible  

Wet Well  Pump  Discharge 

Size: 6-feet  Design Rating: Not Available  Piping 
Size: 6-inch 

Depth: 18-feet  

Draw Down 
Rating: 

P1 399 gpm /      
P2 488 gpm  Piping 

Material: Ductile Iron 

Material/ 
Coating: 

Concrete/Coal 
Tar Epoxy 

 

Discharge 
Pressure: 3 psi  

Location:  
MH 42 at the Corner of 
2nd Avenue and Howe 
Avenue  Generator  No 

 

Manufacturer / 
Model: Flygt / CP3127  

 Horsepower: 10 Hp  
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Lift Station No. 3 
 

 
 

 
LS-3 

Location: 2nd Ave (Behind City Hall) – 500 2nd Ave. Type: Duplex Submersible  

Wet Well  Pump  Discharge 

Size: 10-feet  Design Rating: Not Available  Piping 
Size: 10-inch 

Depth: 20-feet  

Draw Down 
Rating: 

P1 793 gpm /      
P2 304 gpm  Piping 

Material: Ductile Iron 

Material/ 
Coating: 

Concrete /  
Coal Tar Epoxy 

 

Discharge 
Pressure: Not Available  

Location:  WWTP Headworks 
Generator  No 

 

Manufacturer / 
Model: 

Flygt / 
CP3201  

 Horsepower: 30 Hp  
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Lift Station No. 4 
 

 
 

 
LS-4 

Location: Bridge St. (Ford) – 901 S Bridge St Type: Duplex Submersible 

Wet Well  Pump  Discharge 

Size: 6-feet  Design Rating: Not Available  Piping 
Size: 4-/6-inch 

Depth: 18-feet  

Draw Down 
Rating: 

P1 331 gpm /      
P2 282 gpm  Piping 

Material: Ductile Iron 

Material/ 
Coating: 

Concrete / Coal 
Tar Epoxy 

 

Discharge 
Pressure: 15 psi  

Location:  WWTP Headworks 
Generator  No 

 

Manufacturer / 
Model: Flygt / Unknown  

 Horsepower: 10 Hp  
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Lift Station No. 5 
 

 
 

 
LS-5 

Location: MLK/Suwanee St  Type: Duplex Submersible 

Wet Well  Pump  Discharge 

Size: 6-feet  Design Rating: Not Available  Piping 
Size: 4-inch 

Depth: 16-feet  

Draw Down 
Rating: 

P1 331 gpm /      
P2 282 gpm  Piping 

Material: Ductile Iron 

Material/ 
Coating: 

Concrete /  
Coal Tar Epoxy 

 

Discharge 
Pressure: Not Available  

Location:  WWTP Headworks 
Generator  No 

 

Manufacturer / 
Model: Flygt / CP3127  

 Horsepower: 4.7 Hp  
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Lift Station No. 6 
 

 
 

LS-6 

Location: Pratt Blvd Type: Duplex Submersible 

Wet Well  Pump  Discharge 

Size: 6-feet  Design Rating: Not Available  Piping 
Size: 4-inch 

Depth: 16-feet  

Draw Down 
Rating: 

P1 148 gpm /      
P2 148 gpm  Piping 

Material: Ductile Iron 

Material/ 
Coating: 

Concrete / 
None 

 

Discharge 
Pressure: Not Available  

Location:  WWTP Headworks 
Generator  No 

 

Manufacturer / 
Model: Aurora / S4HRC  

 Horsepower: 15 Hp  
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Lift Station No. 7  
 

 
 

 
LS-7 

Location: Collier Ave / New York St.  Type: Duplex Submersible  

Wet Well  Pump  Discharge 

Size: 6-feet  Design Rating: Not Available  Piping 
Size: 4-inch 

Depth: 17-feet  

Draw Down 
Rating: 

P1 148 gpm /      
P2 148 gpm  Piping 

Material: Ductile Iron 

Material/ 
Coating: 

Brick/  
Concrete /  
Coal Tar Epoxy 

 

Discharge 
Pressure: Not Available  

Location:  WWTP Headworks 

Generator  No 

 

Manufacturer / 
Model: Flygt / CP3102  

 Horsepower: 4 Hp  
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Lift Station No. 8 
 

 
 

 
LS-8 

Location: LaBelle Elementary  Type: Duplex Submersible 

Wet Well  Pump  Discharge 

Size: 5-feet  Design Rating: Not Available  Piping 
Size: 3-inch 

Depth: 8-feet  

Draw Down 
Rating: 

Could not 
complete  Piping 

Material: PVC 

Material/ 
Coating: 

Concrete / 
None 

 

Discharge 
Pressure: Not Available  

Location:  WWTP Headworks 
Generator  No 

 

Manufacturer / 
Model: Unknown  

 Horsepower: 5 Hp  
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Lift Station No. 9 
 

 
 

 
LS-9 

Location: Kathryn St. Type: Duplex Submersible 

Wet Well  Pump  Discharge 

Size: 6-feet  Design Rating: Not Available  Piping 
Size: 4-inch 

Depth: 13-feet  

Draw Down 
Rating: 

P1 253 gpm /      
P2 587 gpm  Piping 

Material: Ductile Iron 

Material/ 
Coating: 

Concrete / 
Coal Tar Epoxy 

 

Discharge 
Pressure: Not Available  

Location:  WWTP Headworks 
Generator  No 

 

Manufacturer / 
Model: Unknown  

 Horsepower: Hp  
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Lift Station No. 10 
 

 
 

 
LS-10 

Location: Aqua Isles – 900 Aqua Isles Blvd Type: - 

Wet Well  Pump  Discharge 

Size: -  Design Rating: -  Piping 
Size: - 

Depth: -  

Draw Down 
Rating: -  Piping 

Material: - 

Material/ 
Coating: -  

Discharge 
Pressure: -  

Location:  - 
Generator  - 

 

Manufacturer / 
Model: -  

 Horsepower: -  

 
 

This lift station was not evaluated as a part of the study. 
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Lift Station No. 11 
 

 
 

 
LS-11 

Location: Maddox St. – 901 Maddox St. Type: Duplex Submersible 

Wet Well  Pump  Discharge 

Size: 6-feet  Design Rating: Not Available  Piping 
Size: 4-inch 

Depth: 18.5-feet  

Draw Down 
Rating: 

P1 197 gpm /      
P2 197 gpm  Piping 

Material: Ductile Iron 

Material/ 
Coating: 

Concrete / Coal 
Tar Epoxy 

 

Discharge 
Pressure: Not Available  

Location:  WWTP Headworks 
Generator  No 

 

Manufacturer / 
Model: Flygt / CP3140  

 Horsepower: 15 Hp  
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Lift Station No. 12 
 

 
 

 
LS-12 

Location: Commerce Dr. – 1225 Commerce Dr. Type: Duplex Submersible 

Wet Well  Pump  Discharge 

Size: 8-feet  Design Rating: Not Available  Piping 
Size: 6-inch 

Depth: 16-feet  

Draw Down 
Rating: 

P1 138 gpm /      
P2 75 gpm  Piping 

Material: Ductile Iron 

Material/ 
Coating: 

Concrete / Coal 
Tar Epoxy 

 

Discharge 
Pressure: 35 psi  

Location:  WWTP Headworks 
Generator  No 

 

Manufacturer / 
Model: 

Flygt / 
CP3152  

 Horsepower: 23 Hp  
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Lift Station No. 13 
 

 
 

 
LS-13 

Location: Citrus St. Next to WWTP – 370 Citrus St. Type: Duplex Submersible 

Wet Well  Pump  Discharge 

Size: 8-feet  Design Rating: Not Available  Piping 
Size: 4-/6-inch 

Depth: 19-feet  

Draw Down 
Rating: 

P1 357 gpm /      
P2 357 gpm  Piping 

Material: Ductile Iron 

Material/ 
Coating: 

Concrete / 
Coal Tar Epoxy 

 

Discharge 
Pressure: 5 psi  

Location:  WWTP Headworks 
Generator  Powered 

by WWTP 

 

Manufacturer / 
Model: 

Flygt / 
CP3127  

 Horsepower: 7.5 Hp  

 
  



   SECTION 2 
 

 

City of LaBelle                                                                                                                           Four Waters Engineering, Inc. 
2-19 

2023 Wastewater Engineering Report 
 

Lift Station No. 14 
 

  
 

 
LS-14 

Location: Seminole Ave. – 751 E. Seminole Ave. Type: Duplex Submersible 

Wet Well  Pump  Discharge 

Size: 6-feet  Design Rating: Not Available  Piping Size: 4-/6-inch 

Depth: 18-feet  

Draw Down 
Rating: 

P1 328 gpm /    
P2 434 gpm  Piping 

Material: Ductile Iron 

Material/ 
Coating: 

Concrete / Coal 
Tar Epoxy 

 

Discharge 
Pressure: 35 psi  

Location:  

MH 42 at the 
Corner of 2nd 
Avenue and 
Howe Avenue Generator  No 

 

Manufacturer 
/ Model: 

Flygt / 
CP3170  

 Horsepower: 30 Hp  
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Lift Station No. 15 
 

 
 

 
LS-15 

Location: Cowboy Cr. – 961 Cowboy Cr. (Lisa St. 
John) Type: Duplex Submersible 

Wet Well  Pump  Discharge 

Size: 7-foot  Design Rating: Not Available  Piping Size: 4-inch 

Depth: 18.5-feet  

Draw Down 
Rating: 

P1 0 gpm /      
P2 48 gpm  Piping 

Material: Ductile Iron 

Material/ 
Coating: 

Concrete / Coal 
Tar Epxoy  

 

Discharge 
Pressure: 60 psi  

Location:  WWTP 
Headworks 

Generator  No 

 

Manufacturer 
/ Model: 

Flygt / 
Unknown  

 Horsepower: 23 Hp  
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Lift Station No. 16 
 

 
 

 
LS-16 

Location: Elm St. - 691 Elm St. Type: Duplex Submersible 

Wet Well  Pump  Discharge 

Size: 5-feet  Design Rating: Not Available  Piping Size: 4-inch 

Depth: 21-feet  

Draw Down 
Rating: 

P1 127 gpm /    
P2 152 gpm  Piping 

Material: Ductile Iron 

Material/ 
Coating: 

Concrete / 
Coal Tar Epoxy 

 

Discharge 
Pressure: 2 psi  

Location:  

MH 42 at the 
Corner of 2nd 
Avenue and 
Howe Avenue Generator  No 

 

Manufacturer 
/ Model: 

Flygt / 
CP3085  

 Horsepower: 3 Hp  
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Lift Station No. 17 
 

 
 

LS-17 

Location: Cypress/Broward – 591 Broward Ave. Type: Duplex Submersible 

Wet Well  Pump  Discharge 

Size: 8-feet  Design Rating: Not Available  Piping 
Size: 6-inch 

Depth: 19-feet  

Draw Down 
Rating: 

P1 29 gpm /      
P2 20 gpm  Piping 

Material: Ductile Iron 

Material/ 
Coating: 

Concrete / 
Coal Tar Epoxy 

 

Discharge 
Pressure: Not Available  

Location:  
MH 42 at the Corner of 
2nd Avenue and Howe 
Avenue Generator  No 

 

Manufacturer / 
Model: 

Flygt /  
CP3152  

 Horsepower: 20 Hp  

 
  



   SECTION 2 
 

 

City of LaBelle                                                                                                                           Four Waters Engineering, Inc. 
2-23 

2023 Wastewater Engineering Report 
 

Lift Station No. 18 
 

 

 
 

 
LS-18 

Location: Jacee Lyons Dr. – 115 Jacee Lynos Dr. Type: Duplex Submersible 

Wet Well  Pump  Discharge 

Size: 6-foot  Design Rating: Not Available  Piping 
Size: 4-inch 

Depth: 13.5  

Draw Down 
Rating: 

P1 78 gpm /      
P2 78 gpm  Piping 

Material: PVC / Ductile Iron 

Material/ 
Coating: 

Concrete / 
None 

 

Discharge 
Pressure: Not Available  

Location:  WWTP Headworks 
Generator  No 

 

Manufacturer / 
Model: 

Flygt/ 
CP3085  

 Horsepower: 3 Hp  
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Lift Station No. 19 
 

 
 

 
LS-19 

Location: Wal – Mart 1951 W. Hickpochee Ave. Type: Duplex Submersible 

Wet Well  Pump  Discharge 

Size: 6-feet  Design Rating: Not Available  Piping 
Size: 4-inch 

Depth: 18’  

Draw Down 
Rating: 

P1 56 gpm /      
P2 127 gpm  Piping 

Material: Ductile Iron 

Material/ 
Coating: 

Concrete /  
None 

 

Discharge 
Pressure: 30 psi  

Location:  WWTP Headworks 
Generator  No 

 

Manufacturer / 
Model: 

Flygt / 
NP3102  

 Horsepower: 6.5 Hp  
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Lift Station No. 20  
 

 

 
 

 
LS-20 

Location: Oak Grove – 520 S. Main Type: - 

Wet Well  Pump  Discharge 

Size: -  Design Rating: -  Piping 
Size: - 

Depth: -  

Draw Down 
Rating: -  Piping 

Material: - 

Material / 
Coating: -  

Discharge 
Pressure: -  

Location:  - 
Generator  - 

 

Manufacturer / 
Model: -  

 Horsepower: -  

 
 

This lift station was not evaluated as a part of the study. 
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Lift Station No. 21 
 

 
 

 
LS-21 

Location: Citrus St. Type: Duplex Submersible 

Wet Well  Pump  Discharge 

Size: 4-feet  Design Rating: 20 gpm @ 
8’ TDH  Piping 

Size: 2-inch 

Depth: 11-feet  

Draw Down 
Rating: 

P1 96 gpm /      
P2 33 gpm  Piping 

Material: PVC 

Material/ 
Coating: 

Fiberglass / 
None 

 

Discharge 
Pressure: 11 psi  

Location:  
MH 305 at the Corner 
of Citrus Street and 
Pamona Avenue Generator  No 

 

Manufacturer / 
Model: 

Keen / 
KG2  

 Horsepower:  2 Hp  
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Lift Station No. 22 
 

 

 
 
 

LS-22 

Location: City Village Type: Duplex Submersible 

Wet Well  Pump  Discharge 

Size: 6-feet  Design Rating: 112 gpm @ 
15’ TDH  Piping 

Size: 4-/6-inch 

Depth: 12-feet  

Draw Down 
Rating: 

P1 282 gpm /      
P2 247 gpm  Piping 

Material: HDPE 

Material/ 
Coating: Concrete / None  

Discharge 
Pressure: 1 psi  

Location:  
MH 42 at the Corner of 
2nd Avenue and Howe 
Avenue Generator  No 

 

Manufacturer / 
Model: 

Sulzer / XDP100C-
CB1  

 Horsepower: 3.75 Hp  
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Lift Station No. 23  
 

 
 

 
LS-23 

Location: Washington / Missouri Type: Duplex Submersible 

Wet Well  Pump  Discharge 

Size: 6-feet  Design Rating: 130 gpm @ 
65’ TDH  Piping 

Size: 4-inch 

Depth: 26-feet  

Draw Down 
Rating: 

P1 462 gpm /      
P2 250 gpm   Piping 

Material: HDPE 

Material/ 
Coating: 

Concrete / IET 
Polymorphic 
Resin 

 

Discharge 
Pressure: 15 psi  

Location:  
MH 42 at the Corner of 
2nd Avenue and Howe 
Avenue 

Generator  Yes 

 

Manufacturer / 
Model: 

Sulzer / 
XFP 100E-CB1  

 Horsepower: 12.1 Hp  
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Lift Station No. 24 
 

 
 

 
LS-24 

Location: Bell Arbor Type: Duplex Submersible 

Wet Well  Pump  Discharge 

Size: 8  Design Rating: 135 gpm @ 90’ 
TDH  Piping 

Size: 6-inch 

Depth: 23  

Draw Down 
Rating: 

Could not 
complete  Piping 

Material: HPDE 

Material / 
Coating: 

Concrete / Coal 
Tar Epoxy 

 

Discharge 
Pressure: 23 psi  

Location:  WWTP Headworks 
Generator  No 

 

Manufacturer / 
Model: 

Sulzer /  
XFP 81 E VX  

 Horsepower:  16.8 Hp  
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2.1.3 GRAVITY SEWER SYSTEMS 
 
The City pumping and collection system, as noted in Section 1.4, utilizes approximately 11 miles of 
forcemain and has been designed with routes of gravity sewer mains that total over 21 miles in length 
with approximately 391 manholes.   
 
The gravity sewer mains range in size from 4- to 15-inch. The gravity sewer mains are constructed of 
PVC, clay, cast iron and ductile iron, however, the exact length of each material is unknown.  
 
The manholes in the system are constructed of precast concrete or in older sewer basins of the system 
some of the manholes may be brick.  
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2.2 POPULATION AND WASTEWATER GENERATION RATES 
 
2.2.1 BASE POPULATION FOR WASTEWATER SYSTEM  
 
Development of a base or existing population is critical to this Engineering Report, as it is used for the 
determination of a per capita wastewater demand and any required future growth projections, which 
will ultimately assist with understanding of the required pumping capacity of a lift station. As previously 
mentioned, a lift station basin represents the extents of an area served by a specific lift station and the 
corresponding gravity mains flowing to it.  4Waters examined existing historical data and available GIS 
data including wastewater lift station basins, parcels, zoning/land use type, aerial imagery and water 
meter locations to determine an overall number of house holds within a specified lift station basin. Table 
2.4 below shows a breakdown of the number of house holds and population (single family or multifamily) 
for each basin and if the lift station basin received wastewater flows from a commercial or institutional 
type contributor.  
 

Table 2.4:  Households and Population (Single/Multi Family) and Commercial per Basin 
 

 
 
2.3.3 WASTEWATER GENERATION RATES  
 
The first step in this analysis is to develop an understanding of the historic wastewater generation rates, 
and specifically the domestic sewer generation rates.  The monthly Average Daily Flow (ADF) was 
calculated by averaging the total monthly sewer generation flow for the City and dividing by the number 
of days in each month.  
 

Lift Station Number
Single Family 
(# of House 

Holds)

Single Family 
Population 
(People)*

Multi Family  
(#  of House 

Holds)

Multi Family 
Population 
(People)**

Commercial / 
Institutional / 

Industrial 
Component 

LS-1 0 0 0 0 Yes
LS-2 93 252 0 0 Yes
LS-3 81 220 0 0 Yes
LS-4 3 8 0 0 Yes
LS-5 42 114 0 0 No
LS-6 0 0 0 0 Yes
LS-7 40 108 0 0 No
LS-8 0 0 0 0 Yes
LS-9 21 57 2 4 Yes

LS-10 0 0 175 349 No
LS-11 128 347 0 0 No
LS-12 0 0 0 0 Yes
LS-13 70 190 0 0 Yes
LS-14 179 485 21 42 No
LS-15 0 0 0 0 Yes
LS-16 43 117 0 0 No
LS-17 20 54 0 0 Yes
LS-18 96 260 0 0 Yes
LS-19 0 0 0 0 Yes
LS-20 0 0 183 366 Yes
LS-21 9 24 0 0 No
LS-22 15 41 0 0 No
LS-23 0 0 25 50 Yes
LS-24 0 0 0 0 Yes
Total 840 2,276 406 811 -

Total People -
*Utilizes 2.71 people per single family house hold as indicated in the 2019 Comprehensive Plan
**Utilizes 2.0 people per multi family house hold based on research provided by the US Census

3,087
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The distinction and determination of significant or large industrial, institutional and commercial uses 
was made for the City system so that when the system per capita rate was calculated it would more 
accurately represent the flow associated with each permanent resident and the corresponding 
commercial and institutional wastewater generation rates typical of neighborhood support facilities and 
the character of the areas.  Therefore, when the per capita rate was used in conjunction with any 
required projected population growth, the projected wastewater generation rates reflect only the 
commercial and institutional flows associated with residential developments.  
 
The domestic flow for the City was derived by removing large commercial, institutional and industrial 
flows from the totalized flows measured at the WWTP. The monthly ADF sewer generation rates for the 
various sources discharging to the City WWTP for 12 month period from Jan 2022 to Dec 2022 are 
presented in Table 2.5. 
 
 Table 2.5: WWTP Wastewater Generation Rates  
 

 
 
 

2.3.4  WASTEWATER PER CAPITA GENERATION RATE 
 
Development of a per capita value is critical to this Engineering Report, as it is used for the 
determination of the projected future wastewater generation rates for any added developments to the 
existing list station basins.  A per capita wastewater generation rate used for flow projection 
determination should not be overly influenced by I&I as newly constructed sewer systems should not be 
susceptible to significant amounts of I&I, therefore, it is desirable to use sewer generation data from a 
predominantly dry period which still incorporates some background I&I. Rainfall data from NOAA rain 
gauges was used to determine these dry periods. The per capita wastewater generation rate for the City 
was calculated by dividing the adjusted domestic monthly ADF during dry periods, by the base sewer 
population as described in Section 2.2.1.  The sewer generation per capita rate for the City is provided 
in Table 2.6.  
 
 
 
 
 
 
 

Date
WWTP Monthly ADF 

(MGD)

Jan-22 0.41
Feb-22 0.41
Mar-22 0.41
Apr-22 0.40
May-22 0.38
Jun-22 0.44
Jul-22 0.43
Aug-22 0.47
Sep-22 0.60
Oct-22 0.56
Nov-22 0.50
Dec-22 0.45

Numbers based on Influent DMR Records
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Table 2.6:  Wastewater Generation Per Capita Rates  
 

Per Capita Rate 
(gpc/d) 

140 
 

 
The 140 gallons per capita per day (gpcd) is in line with the adopted level of service in the City’s 2019 
Comprehensive Plan.  
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One of the primary tasks of the Engineering Report is the general evaluation of the existing lift stations 
within the wastewater transmission system. These evaluations included field inspections and staff 
interviews to understand completed CIP projects and system improvements in addition to any concerns 
or needs. A summary of the field evaluations and status of the facilities is detailed in Sections 3.1 and 
3.2.    
 
Charles Cobb with Chatham Engineering, Inc., a professional electrical engineer, accompanied 4Waters 
staff on the field inspections and provided the electrical and controls system assessments. Charles 
Cobb regularly provides electrical engineering design and evaluation services and is familiar with City’s 
standards, staff and facilities.   
 
3.1 WASTEWATER SYSTEM COMPONENTS  
 
The following sections summarize the assessments of the physical condition and capacity of the existing 
lift stations evaluated in this study. A general physical condition assessment of the WWTP was 
additionally completed and capacity and treatment levels were examined.  
 
Recommendations for rehabilitation capital improvements encompassing the major lift stations and 
WWTP are provided in Section 4.0 Recommended Actions – Implementation Plan.    
 
3.1.1 WASTEWATER TREATMENT PLANT – PROCESS ASSESMENT 
 
The City’s existing WWTP is a 0.75 MGD Aqua-Aerobic System, Inc. sequencing batch reactor (SBR) 
facility which discharges to a rapid infiltration basin (RIB) system. Currently, the WWTP provides basic 
screening prior to the SBRs and chlorination of the effluent prior to pumping to the RIBs. The WWTP has 
a disc filter to assist with meeting restricted access reuse, however it is non-operational. Additional there 
is an 8-inch forcemain that can discharge effluent to the deep injection well at the existing reverse 
osmosis water treatment plant (ROWTP).  
 
Residuals are put through the belt filter press and hauled to a landfill. Based on discharge monitoring 
reports for a recent 24-month period the facility appears to consistently meet all permit requirements, 
with the exception of Total Suspended Solid (TSS) for November 2021, March 2022, April 2022, June 
2022 and July 2022. This was due mostly in part to one of the SBR basins being down, which has now 
been repaired and is back in service. There were also a few months with Fecal exceedances. 3.1 
provides a summary of treatment levels for May 2019 through April 2022 for the WWTP in comparison 
to the permitted levels.  
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Table 3.1  WWTP Treatment Levels 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Date 
(MO-YR)

Max  Monthly 
Average 

Eff luent BOD 
(mg/L)

Max  Monthly 
Average 

Eff luent TSS 
(mg/L)

Max  Monthly 
Fecal Coliform 

Geometric 
Mean (200 Mo 

Geomn)

Average 
Effluent pH 
(Min/Max)

 N itrogen, 
N itrate, Total 

Monthly 
Average    
(mg/L)

Jan-21 5.00 20.00 0.50 6.0/7.7 0.56
Feb-21 8.00 16.40 0.50 6.2/7.15 0.40
Mar-21 6.00 15.70 4.10 6.5/7.2 0.20
Apr-21 4.00 16.70 6.80 6.5/7.9 0.10
May-21 7.00 17.20 200.00 6.5/7.4 0.05
Jun-21 5.00 22.00 6.00 6.5/7.48 0.02
Jul-21 3.00 19.50 400.00 6.7/7.6 0.06
Aug-21 4.00 16.70 28.00 6.5/7.9 0.02
Sep-21 4.00 19.60 75.21 7.27/7.47 0.01
Oct-21 6.00 14.00 100.00 7.2/7.6 0.47
Nov-21 9.00 32.70 400.00 7.3/7.79 0.42
Dec-21 6.00 24.80 31.90 7.1/7.6 0.11
Jan-22 9.00 27.50 1.19 7.3/7.6 0.60
Feb-22 5.00 25.00 0.50 6.9/7.5 0.33
Mar-22 8.00 32.70 400.00 6.9/7.4 0.53
Apr-22 7.00 38.10 7.80 7.0/7.3 0.91
May-22 6.00 24.88 79.00 7.0/7.5 0.94
Jun-22 4.80 41.30 1.00 6.9/7.3 0.39
Jul-22 2.00 31.30 1.41 6.8/7.3 0.40
Aug-22 4.80 18.70 1.15 6.9/7.4 1.78
Sep-22 5.30 8.70 1.41 6.9/7.5 1.04
Oct-22 2.50 14.00 2.66 7.1/7.4 0.82
Nov-22 2.80 7.90 8.08 7.1/7.3 0.94
Dec-22 3.60 11.40 21.67 6.9/7.1 1.17

Permit Limits 30.00 30.00 200 6.0 - 8 .5 12.0
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3.1.2 WASTEWATER TREATMENT PLANT – AVAILABLE CAPACITY 
 
Table 3.2 provides an analysis of the historic metered effluent flows through the City’s WWTP over the 
24-month period from Jan 2021 through Dec 2022. The analysis includes an evaluation of the monthly 
average daily flow (ADF), which have set permit limits for the facility. 
 

Table 3.2 WWTP Historic and Permitted Monthly ADF Comparison 
 

 
 

Based on the historic monthly average daily flows over the noted 24-month period, the WWTP is currently 
operating at 56% of permitted capacity. The WWTP has sufficient capacity available for the current 
customer base population and has not had any permitted exceedances during the evaluation period. 
The facility has enough treatment capacity available with the existing infrastructure to provide service 
for the existing sewer users.  
 
 
 
 
 
 
 
 

Date (MO-YR) Monthly ADF (MGD)

Jan-21 0.345
Feb-21 0.336
Mar-21 0.398
Apr-21 0.360
May-21 0.351
Jun-21 0.308
Jul-21 0.380
Aug-21 0.456
Sep-21 0.412
Oct-21 0.369
Nov-21 0.444
Dec-21 0.419
Jan-22 0.413
Feb-22 0.413
Mar-22 0.406
Apr-22 0.398
May-22 0.376
Jun-22 0.436
Jul-22 0.429
Aug-22 0.467
Sep-22 0.603
Oct-22 0.562
Nov-22 0.501
Dec-22 0.454

Average (MGD) 0.418

Max imum (MGD) 0.603

Permit Limits (MGD) 0.750
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3.1.3 WASTEWATER TREATMENT PLANT – PHYSICAL ASSESSMENT 
 

WWTP 
Civil/Mechanical 

 Headworks requires new static screen.  

 Equalization Tank is required to manage variations in flow and pollutant loading. New transfer 
pumps are needed to pump from head works to the new Equalization Tank.  

 Master Lift Station requires improvements including pumps, controls and electrical equipment.  

 
3.1.4 PUMPING AND FORCEMAIN SYSTEMS  
 
4Waters with City staff conducted field inspections of 22 sewer lift station facilities in July 2022. The 
assessments evaluated the pumps, piping, controls, electrical systems, instrumentation, wet well and 
other structures at the lift station sites.  A summary of the noted deficiencies is provided below for each 
individual lift station. As noted in Section 2.1.2, two lift stations were not included in the evaluation 
effort, because they are privately owned.  
Overall the lift station facilities which were visited were generally secure, pumps and equipment were 
operational, and the sites were neat and clear.  It appears that good housekeeping measures are 
maintained along with important routine maintenance efforts such as regular removal of grease from 
wet wells.  
 

LS-1 
Civil/Mechanical 

 Pumps are over 15 years old. 

 Wet well lacks liner – exposed concrete.  

 Ductile iron piping and fittings in valve vault in good condition.  

 Ductile iron pipe and ductile iron 90° bends in wet well - Poor Condition - extremely corroded. 

 Water service lacks back flow preventor.  

 Site lacks generator.  

 No safety grating on wet well. 
Electrical 

 H2S in panel. 

 Bonding in meter and back plate. 

 Grounding unknown. 

 Neutral to insulated neutral BUS. 

 Surge protection appears to have failed.  

 No site lighting. 
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LS-2 
Civil/Mechanical 

 Pumps are over 15 years old. 

 Wet well lacks liner – exposed concrete.  

 Ductile iron piping and fittings in valve vault in good condition.  

 Ductile iron pipe and ductile iron 90° bends in wet well - Poor Condition - extremely corroded. 

 No water service. 

 Site lacks generator.  

 No permanent safety grating on wet well. 
Electrical 

 Grounding wrong and not per NEC, 

 No external disconnect switch. 

 Equipment rack is leaning and not anchored properly.  

 No bonding after meter.  

 Surge protection has failed. 

 No site lighting. 

 
LS-3 * Major Station  
Civil/Mechanical 

 Pumps are over 15 years old; need to plan for replacement in next 5 years. 

 Wet well lacks liner – exposed concrete.  

 Ductile iron piping and fittings in valve vault in good condition.  

 Ductile iron pipe and ductile iron 90° bends in wet well - Poor Condition - extremely corroded. 

 No water service. 

 Site lacks generator.  

 No safety grating on wet well. 
Electrical 

 Float and pump cables come through same junction box. 

 Grounding is not per NEC and poor with single ground rod at the meter with acorn nut.  

 Bonding in meter w/ equipment-grounding conductor extended to panel. 

 Generator conductors not connected to the emergency circuit breaker. 

 Circuit breaker is in panel with slide block. 

 All power distribution equipment is in control panel. 

 APT surge protection unit has failed.  

 No site lighting. 
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LS-4 * Major Station 
Civil/Mechanical 

 Pumps are over 15 years old; need to plan for replacement in next 5 years. 

 Wet well lacks liner – exposed concrete.  

 Ductile iron pipe and ductile iron 90° bends in wet well – Poor/Catastrophic Condition - extremely 
corroded. 

 Ductile iron piping, fittings and valves in valve vault in Poor/Catastrophic Condition - paint 
wearing off, completely underwater and signs of corrosion. 

 No water service. 

 Site lacks generator.  

 No safety grating on wet well. 
Electrical 

 Panel is obstructed by fence.  

 Disconnect switch (3R) is obstructed by fence and rusty. 

 Grounding is in meter and reached the end of useful life. 

 No overcurrent protection. 

 No surge protection.  

 No site lighting. 

 
LS-5 * Major Station 
Civil/Mechanical 

 Pumps are over 30 years old; need to plan for replacement in next 5 years. 

 Wet well lacks liner – exposed concrete.  

 Ductile iron pipe and ductile iron 90° bends in wet well - Poor Condition - extremely corroded. 

 Ductile iron piping, fittings and valves in valve vault in Fair Condition - paint wearing off and signs 
of corrosion. 

 Concrete foundation is undermined. 

 No water service. 

 Site lacks generator.  

 No safety grating on wet well. 
Electrical 

 Panel power distribution in fair condition. 

 No surge protection. 

 No bonding.  

 General neutral has failed.  

 No site lighting. 
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LS-6 
Civil/Mechanical 

 Pumps are over 30 years old. 

 Wet well lacks liner – exposed concrete and brick. 

 Ductile iron pipe and ductile iron 90° bends in wet well - Poor Condition - extremely corroded. 

 Ductile iron piping, fittings and valves in valve vault in Fair Condition - paint wearing off and signs 
of corrosion. 

 No water service. 

 Site lacks generator.  

 No safety grating on wet well. 
Electrical 

 Panel needs to be replaced.  

 No grounding. 

 Uncertain power distribution.  

 No surge protection. 

 No site lighting. 

 
LS-7 
Civil/Mechanical 

 Pumps are over 25 years old. 

 Wet well lacks liner – exposed concrete and brick. 

 Ductile iron pipe and ductile iron 90° bends in wet well - Poor Condition - extremely corroded. 

 Ductile iron piping, fittings and valves in valve vault in Poor Condition – extremely corroded and 
due to limited space maintenance is an issue. 

 Water service lacks back flow preventor.  

 Site lacks generator.  

 No safety grating on wet well. 
Electrical 

 Neutral bonded in meter. 

 Neutral and ground (electrical ground terminal) terminated to insulated neutral bus in panel. 

 Control panel has large hole in bottom.  

 Panel mounted close to ground. 

 Pump cables pulled directly into panel 

 No junction box. 

 Power distribution all within panel. 

 No surge protection. 

 No site lighting. 
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LS-8 
Civil/Mechanical 

 Pump(s) is/are over 25 years old. 

 Wet well lacks liner – exposed concrete and brick. 

 PVC pipe and PVC 90° bends in wet well - Fair Condition. 

 PVC, fittings and valves in valve vault in Fair Condition. 

 No water service. 

 Site lacks generator.  

 No safety grating on wet well. 
Electrical 

 Continual low voltage trip failures. The pumps are rated for 230V utilization power but school pad 
mounted transformer is 208Y/120V 3-phase 4-wire system, which are not compatible. 

 Bad grounding. 

 No surge protection. 

 No junction box. 

 No site lighting. 

 
LS-9 * Major Station 
Civil/Mechanical 

 Pumps are over 15 years old; need to plan for replacement in next 5 years. 

 Wet well lacks liner – exposed concrete.  

 Ductile iron pipe and ductile iron 90° bends in wet well – Poor/Catastrophic Condition - extremely 
corroded. 

 Ductile iron piping, fittings and valves in valve vault in Poor/Catastrophic Condition - paint 
wearing off, completely underwater and signs of corrosion. 

 Water service lacks back flow preventor.  

 Site lacks generator.  

 No safety grating on wet well. 
Electrical 

 Service pole, meter, disconnect switch and electrical box are all outside of the fence. 

 Disconnect switch (3R). 

 H2S infiltration and corrosion in. 

 Neutral BUS in Panel – Ground possible terminated to BUS. No ground lug on back plate.  

 Surge protection is old lightning arrestor.  

 No site lighting.  

 
LS-10 

LS-10 was not evaluated as part of this study 
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LS-11 * Major Station 
Civil/Mechanical 

 Pumps are over 15 years old; need to plan for replacement in next 5 years. 

 Wet well lacks liner – exposed concrete.  

 Ductile iron pipe and ductile iron 90° bends in wet well - Poor Condition - extremely corroded. 

 Ductile iron piping, fittings and valves in valve vault in Fair Condition - paint wearing off and signs 
of corrosion. 

 Site lacks generator.  

 No safety grating on wet well. 
Electrical 

 Neutral bonded in meter. 

 Neutral and ground attached to back plate in disconnect switch. 

 Neutral terminated to insulated neutral in panel. 

 Ground to back plate. 

 No surge protection. 

 No site lighting. 
 
 

LS-12 
Civil/Mechanical 

 Pumps are over 15 years old. 

 Wet well lacks liner – exposed concrete.  

 Ductile iron pipe and ductile iron 90° bends in wet well - Poor Condition - extremely corroded. 

 Ductile iron piping, fittings and valves in valve vault in Fair Condition - paint wearing off and signs 
of corrosion. 

 Water service lacks back flow preventor.  

 Site lacks generator.  

 No safety grating on wet well. 
Electrical 

 Junction box not sealed from control panel. 

 H2S corrosion in control panel and on disconnect switch. 

 Service equipment is bad. 

 Grounding incorrect.  

 No surge protection. 

 Panel is old and in poor condition.  

 No site lighting. 
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LS-13 
Civil/Mechanical 

 Pumps are over 15 years old. 

 Wet well lacks liner – exposed concrete.  

 Ductile iron piping and fittings in valve vault in fair condition.  

 Ductile iron pipe and ductile iron 90° bends in wet well - Poor Condition - extremely corroded. 

 Water service lacks back flow preventor.  

 Site lacks generator.  

 No permanent safety grating on wet well. 
Electrical 

 Float and pump cables come through same junction box. 

 No equipment-grounding conductor run with feeder from treatment plant, only neutral. 

 Neutral bonded in panel. 

 Extensive H2S corrosion in panel. 

 No grounding rod.  

 All power distribution equipment is in control panel. 

 APT surge protection unit has failed.  

 No site lighting.  

 
LS-14 * Major Station 
Civil/Mechanical 

 Pumps are over 15 years old; need to plan for replacement in next 5 years. 

 Wet well lacks liner – exposed concrete.  

 Ductile iron pipe and ductile iron 90° bends in wet well - Poor Condition - extremely corroded. 

 Ductile iron piping, fittings and valves in valve vault in Fair Condition - paint wearing off and signs 
of corrosion. 

 No water service. 

 Site lacks generator.  

 No safety grating on wet well. 
Electrical 

 No surge protection. 

 No bonding. 

 No site lighting. 
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LS-15 
Civil/Mechanical 

 Pumps are over 15 years old. 

 Wet well lacks liner – exposed concrete.  

 Ductile iron piping and fittings in valve vault in fair condition.  

 Ductile iron pipe and ductile iron 90° bends in wet well - Poor Condition - extremely corroded. 

 No water service. 

 Site lacks generator.  

 No permanent safety grating on wet well. 
Electrical 

 No overcurrent protection in disconnect switch. 

 No surge protection.  

 Service grounding bad. 

 No site lighting. 

 
LS-16 
Civil/Mechanical 

 Ductile iron pipe and ductile iron 90° bends in wet well - Poor Condition - extremely corroded. 

 Ductile iron piping, fittings and valves in valve vault in Fair Condition - paint wearing off and signs 
of corrosion. 

 Wet well lacks liner – exposed concrete.  

 Site lacks bypass.  

 Site lacks generator.  

 No safety grating on wet well. 
Electrical 

 Wrong grounding. 

 Surge protection has failed. 

 No site lighting. 

 
LS-17 
Civil/Mechanical 

 Pumps are over 15 years old. 

 Wet well lacks liner – exposed concrete.  

 Ductile iron piping and fittings in valve vault in fair condition.  

 Ductile iron pipe and ductile iron 90° bends in wet well - Poor Condition - extremely corroded. 

 No water service. 

 Site lacks generator.  

 No permanent safety grating on wet well. 
Electrical 

 Bonding incorrect in panel. 

 Grounding incorrect. 

 Surge protection has failed. 

 No site lighting. 
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LS-18 
Civil/Mechanical 

 Pumps continual need to be de-ragged and are undersized for estimated capacity required.  

 Wet well lacks liner – exposed concrete.  

 Ductile iron piping and fittings in valve vault in poor condition and extremely corroded.  

 PVC pipe and PVC 90° bends in wet well are in good condition. 

 Water service lacks back flow preventor.  

 Site lacks generator.  

 No permanent safety grating on wet well. 
Electrical 

 Ground from disconnect switch neutral. 

 Bonded in panel. 

 No ground rod from insulated neutral. 

 No surge protection.  

 No site lighting. 

 
LS-19 
Civil/Mechanical 

 Ductile iron pipe and ductile iron 90° bends in wet well - Poor Condition - extremely corroded. 

 Ductile iron piping and fittings in valve vault in good condition.  

 Wet well lacks liner – exposed concrete.  

 Site lacks generator.  

 No safety grating on wet well. 
Electrical 

 Service is grounded in the meter. 

 Neutral bonded in panel but no ground rod connection. 

 Service disconnect switch does not have overcurrent protection or bonding.  

 Surge protection had failed. 

 No site lighting. 

 
LS-20 
 
LS-20 was not evaluated as part of this study.  
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LS-21 
Civil/Mechanical 

 PVC pipe in Good condition. 

 PVC piping and ductile iron valves in valve vault in Good condition. 

 Wet well is fiberglass and does not require liner.  

 No safety grating on wet well. 
Electrical 

 Grounding/Bonding in meter. 

 Neutral to insulated neutral BUS. 

 Ground to back plate and not per NEC.  

 No site lighting. 

 
LS-22 
Civil/Mechanical 

 HDPE pipe in Good condition. 

 HDPE piping and ductile iron valves in valve vault in Good condition. 

 Wet well lacks sufficient liner. 

 Site lacks generator.  

 Site lacks security fence. 

 Site lacks water service.  

 No safety grating on wet well. 
Electrical 

 Grounding bad. 

 Disconnect switch (3R). 

 No site lighting. 

 
LS-23 
Civil/Mechanical 

 HDPE pipe in Good condition. 

 HDPE piping and ductile iron valves in valve vault in Good condition. 

 No safety grating on wet well. 
Electrical 

 Acorn nuts on ground rods. 

 No site lighting. 
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LS-24 
Civil/Mechanical 

 HDPE pipe in Good condition. 

 HDPE piping and ductile iron valves in valve vault in Good condition. 

 Wet well lacks sufficient liner. 

 Site lacks generator.  

 No safety grating on wet well. 
Electrical 

 Bad grounding. 

 PVC between meter and disconnect switch.  

 No equipment grounding conductor from meter. 

 No ground rod from disconnect switch. 

 No overcurrent protection. 

 Surge protection of poor quality. 

 No site lighting.  

 
3.2 OVERALL ELECTRICAL ASSESSMENTS 
 
Charles Cobb with Chatham Engineering, a professional electrical engineer, accompanied 4Waters staff 
on the field inspections and provided the electrical and controls system assessments. The electrical 
deficiencies noted at the various lift stations have been listed in the sections above. Important electrical 
design standards that were reviewed are described below.  
 
As defined by the National Fire Protection Association (NFPA) a Classified Area is a space where a 
flammable gas, flammable liquid-produced vapor, combustible liquid produced vapors, combustible 
dusts, or combustible fibers could be present, and the likelihood that a flammable or combustible 
concentration or quantity is present. NFPA 820, Standard for Fire Protection in Wastewater Treatment 
and Collection Facilities, indicates that the envelope within 18 inches above the wet well top slab, and 
within 3 ft of the outside edge of the hatch, is designated as a Division 2 Classified Location. The 
classified area also extends for a 5 foot radius from the end of the wet well vent. Lift station electrical 
equipment is not permitted within the classified area. 
 
The Florida Department of Environmental Protection (FDEP) Notification/Application for Construction a 
Domestic Wastewater Collection/Transmission System requires the electrical equipment to be 
protected by National Electrical Code (NEC) approved conduit sealing fittings to prevent the atmosphere 
or the wet well from gaining access to the electrical equipment. The FDEP permit application also 
requires wet well electrical equipment including the pump motors, float switches, and level sensor, to 
be disconnected and removed without disturbing the conduit sealing fittings. To meet these 
requirements the City standard lift station design uses explosion protected wet well terminal boxes 
between the wet well and the pump control panel, with cable seals on the wet well conduits, and 
explosion proof conduit sealing fittings on the control panel conduits. 
 
The City standard lift station control panel is equipped with a dead front inner door to allow the operator 
to have access to the pump controller and circuit breaker operating handles without being exposed to 
live electrical parts. The standard lift station electrical service surge protection equipment has status 
indication lights that are only operational when the equipment is energized. This equipment also needs 
to be installed so that the status indication lights are visible from outside the dead front inner door, or 
through a view window. 
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2023 Wastewater Engineering Report 
 

The culmination of the Engineering Report is to provide a plan of implementation for the identified 
deficiencies and the proposed recommendations listed throughout the report. This section will address 
the rehabilitation needs of the priority system projects to maintain and/or provide a desirable level of 
service for the current customer population (person) and anticipated milestones for completion. Additional 
CIP projects are continually being monitored and evaluated.  
 
6.1 REHABILITATION CAPITAL IMPROVEMENT PLAN 
 
The Wastewater Rehabilitation Capital Improvement Plan (CIP) presented in the following section 
incorporates priority deficiencies for the Cities major lift station and WWTP as noted from the field 
assessments. The purpose of the Implementation Plan is to address deficiencies in the systems which 
need to be handled in the near-term future to provide an acceptable level of service to the existing 
customer base population (person).   
 
6.1.2 WASTEWATER SYSTEM REHABILITATION CIP – ORDER OF MAGNITUDE COST 
 
The following section provides the recommended priority project rehabilitation improvements necessary 
to provide an acceptable level of service and reliability within the City system with milestones for 
completion. The estimated Order of Magnitude Costs are provided with the rehabilitation items prioritized.  
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Table 6.1 Wastewater Rehabilitation CIP (Near Term) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Facility Recommended Improvements (Near Term) Description Order of 

Magnitude Costs

Anticpated 

Funding Source

Civil/Mechanical

Electrical

Civil/Mechanical

Electrical

Civil/Mechanical

Electrical

Civil/Mechanical

Electrical

Replace pumps and rails due to age, Replace 4" piping and plug/check valves 

in valve vault and install above grade, Install wet well liner, Install safety 

grating,

LS‐3 622,000$                     

Replace pumps and rails due to age, Replace 10" piping and plug/check 

valves in valve vault and install above grade, Install wet well liner, Install 

new water service, Install safety grating,

Entire electrical system capital replacement. Poor condition and significant 

safety hazards.

WWTP 3,700,000$                 

Headworks upgrades, New Influnet Equlization Tank, New Transfer Pumps 

and Master Lift Station Improvements

Electrical and control replacement.

Entire electrical system capital replacement. Poor condition and significant 

safety hazards.

LS‐9 433,000$                     

Replace pumps and rails due to age, Replace 4" piping and plug/check valves 

in valve vault and install above grade, Install wet well liner, Install new 

water service, Install safety grating,

Entire electrical system capital replacement. Poor condition and significant 

safety hazards.

LS‐11 434,000$                     

FDEP Funded

Potential FDEP 

Funding with 

Septic to Sewer 

Project and or 

Facility Plan

Pending

Potential FDEP 

Funding with 

Septic to Sewer 

Project and or 

Facility Plan
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Table 6.1 Wastewater Rehabilitation CIP (Near Term) Cont.  
 

 
 
 
 
 
 
 
 
 
 

Facility Recommended Improvements (Near Term) Description Order of 

Magnitude Costs

Anticipated 

Funding Source

Civil/Mechanical

Electrical

Civil/Mechanical

Electrical

Civil/Mechanical

Electrical

LS‐5 332,000$                     

Replace pumps and rails due to age, Replace 4" piping and plug/check valves 

in valve vault and install above grade, Install wet well liner, Install new 

water service, Install safety grating,

LS‐14 545,000$                     

LS‐4 395,000$                     

Replace pumps and rails due to age, Replace 4" piping and plug/check valves 

in valve vault and install above grade, Install wet well liner, Install new 

water service, Install safety grating,

Entire electrical system capital replacement. Poor condition and significant 

safety hazards.

Potential FDEP 

Funding with 

Septic to Sewer 

Project and or 

Facility Plan

Potential FDEP 

Funding with 

Septic to Sewer 

Project and or 

Facility Plan

Entire electrical system capital replacement. Poor condition and significant 

safety hazards.

Entire electrical system capital replacement. Poor condition and significant 

safety hazards.

Replace pumps and rails due to age, Replace 6" piping and plug/check valves 

in valve vault and install above grade, Install wet well liner, Install new 

water service, Install safety grating,

Potential FDEP 

Funding with 

Septic to Sewer 

Project and or 

Facility Plan
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APPENDIX F: COMMUNITY ENGAGEMENT



STATE OF FLORIDA
COUNTY OF HENDRY

Before the undersigned authority personally appeared Ka-
trina Elsken Muros, who on oath says that she is Editor in 
Chief of the Lake Okeechobee News, a weekly newspa-
per published in Hendry County, Florida; that the attached 
copy of advertisement, being  a Public Notice matter of

Public Notice
in the 20th Judicial District of the Circuit Court of 
Hendry County, Florida, was published in said newspaper 
in the issues of 

07/24/24
(Print Dates)

or by publication on the newspaper’s website, if authorized, 
on 

(Website Dates)
Affiant further says that the newspaper complies with all 
legal requirements for publication in Chapter 50, Florida 
Statutes.

Lake Okeechobee News
313 NW 4th Avenue

Okeechobee, FL  34972
863-763-3134

(Signature of Notary Public)
STAMP OF NOTARY PUBLIC

Sworn to and subscribed before me by means of
            Physical Presence      X   Online Notarization	

 physical presence or online notarization, this
 24th day of July, 2024.

07/24 thru 08/06/2024
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CAPITAL FINANCING PLAN       

 
 

 

City of LaBelle  

(Project Sponsor) 

Julie Wilkins, Mayor   

(Authorized Representative and Title) 

LaBelle, Florida 33935   

(City, State, and Zip Code) 

 

 

Julie Wilkins, Mayor, (863) 675-2872 
 

(Capital Financing Plan Contact, Title and Telephone Number)  

481 West Hickpochee Avenue 
 

(Mailing Address)  

LaBelle, FL 33935 
 

(City, State, and Zip Code)  

  

 

The Department needs to know about the financial capabilities of potential State Revolving Fund (SRF) loan 

applicants.  Therefore, a financial capability demonstration (and certification) is required well before the 

evaluation of the actual loan application. 
 

The sources of revenues being dedicated to repayment of the SRF loan are water and sewer rate revenues 

 (Note: Projects pledging utility operating revenues should attach a copy of the existing/proposed rate ordinance) 
 

Estimate of Proposed SRF Loan Debt Service 
 

Capital Cost*  $93,353,000 / 63,529,682 

Loan Service Fee (2% of capital cost)  $1,270,594 

Subtotal  $64,800,276 

Capitalized Interest**  $434,162 

Total Cost to be Amortized  $65,234,438 

Interest Rate***  0.67% 

Annual Debt Service  $3,496,035 

Annual Debt Service Including Coverage Factor****        

 

* Capital Cost = Allowance + Construction Cost (including a 10% contingency) + Technical Services after Bid  

   Opening. 

** Estimated Capitalized Interest = Subtotal times Interest Rate times construction time in years divided by two. 

***20 GO Bond Rate times Affordability Index divided by 200. 

**** Coverage Factor is generally 15%.  However, it may be higher if other than utility operating revenues are 

          pledged. 
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SCHEDULE OF PRIOR AND PARITY LIENS 
  List annual debt service beginning two years before the anticipated loan agreement date and continuing at least fifteen fiscal years.  Use additional pages as 

  necessary. 

IDENTIFY EACH OBLIGATION 

#1 Water & Sewer Revenue Bond 

Series 2013  #2W&S revenue Bond Series 2002  

#3W&S revenue Bond Series 

2005  

Coverage % 15  Coverage % 15  Coverage % 15  

Insured (Yes/No) Yes  Insured (Yes/No) Yes  Insured (Yes/No) Yes  

#4 SRF Note  #5 DW SRF - LS260370  #6        

Coverage % 15  Coverage % 15  Coverage %        

Insured (Yes/No) Yes  Insured (Yes/No) Yes  Insured (Yes/No)        

Fiscal 

Year 
Annual Debt Service (Principal + Interest) 

Total Non-SRF 

Debt Service 

w/coverage 

Total SRF 

Debt Service 

w/coverage 

 #1 #2 #3 #4 #5 #6   

2022 $564,085 $139,696 $64,226 $16,544             $768,007 $16,544 

2023 $563,568 $139,696 $64,226 $16,544             $767,489 $16,544 

2024 $563,885 $139,696 $64,226 $16,544             $767,807 $16,544 

2025 $563,010 $139,696 $64,226 $16,544             $766,932 $16,544 

2026 $563,970 $139,696 $64,226 $16,544             $767,892 $16,544 

2027 $563,710 $139,696 $64,226 $16,544             $767,632 $16,544 

2028 $564,258 $139,696 $64,226 $16,544 $217,770       $768,179 $234,314 

2029 $563,585 $139,696 $64,226 $16,544             $767,507 $16,544 

2030 $562,720 $139,696 $64,226 $8,272             $766,642 $8,272 

2031 $563,663 $139,696 $64,226                   $767,584 0 

2032 $563,358 $139,696 $64,226                   $767,279 0 

2033 $562,833 $139,696 $64,226                   $766,754 0 

2034 $564,088 $139,696 $64,226                   $768,009 0 

2035 $563,068 $139,696 $64,226                   $766,989 0 

2036 $563,828 $139,696 $64,226                   $767,749 0 

2037 $563,313 $139,696 $64,226                   $767,234 0 

2038 $563,550 $139,696 $64,226                   $767,472 0 

2039 $564,513 $139,696 $64,226                   $768,434 0 

2040 $564,173 $139,696 $64,226                   $768,094 0 

                                               0 
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SCHEDULE OF ACTUAL REVENUES AND DEBT COVERAGE 

FOR PLEDGED REVENUE 

 

(Provide information for the two fiscal years preceding the anticipated date of the SRF loan agreement) 

 

   
FY2023  FY2024 

(a) Operating Revenues (Identify)     

 
Water sales/fees  $2,056,000  $2,442,430 

 
Sewer Sales/fees  $1,115,000  $1,115,000 

      

(b) Interest Income  $4,250  $4,250 

      

(c) Other Incomes or Revenues 

(Identify)     

 
Miscellaneous Revenue  $100,000  $50,000 

 
Capital Outlay  $800,000  $800,000 

      

(d) Total Revenues  $4,075,250  $4,618,780 

      

(e) Operating Expenses (excluding 

interest on debt, depreciation, 

and other non-cash items)  $2,852,038  $3,844,063 

      

(f) Net Revenues (f = d – e)  $1,223,216  $774,717 

      

(g) Debt Service (including 

coverage) Excluding SRF Loans  $$767,489  $767,807 

      

(h) Debt Service (including 

coverage) for Outstanding SRF 

Loans  $16,544  $16,544 

      

(i) Net Revenues After Debt  

Service (i = f – g – h)  $439,183  ($9,316) 

      

Source: Annual Reports, budget files 

Notes:       
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SCHEDULE OF PROJECTED REVENUES AND DEBT COVERAGE 
FOR PLEDGED REVENUE 

 (Begin with the fiscal year preceding first anticipated semiannual loan payment) 

 

 

  
FY 2025  FY 2026  FY 2027  FY 2028  FY 2029 

(a) Operating Revenues 

 (Identify)          

 
Water sales/fees 

 
$3,297,011  $4,121,263  $5,151,579  $6,181,895  $6,181,895 

 
Sewer sales/fees 

 
$1,505,250  $1,881,563  $2,351,953  $2,822,344  $2,822,344 

(b) Interest Income 
$4,250  $4,250  $4,250  $4,250  $4,250 

(c) Other Incomes or 

Revenues (Identify) 

      

 

                                  

 
                                         

(d) Total Revenues 
$4,806,511  $6,007,076  $7,507,782  $8,633,312  $9,064,765 

(e) Operating Expenses1 
$3,959,385  $4,078,166  $4,200,511  $4,326,527  $4,456,323 

(f) Net Revenues 

(f = d - e) $847,128  $2,409,135  $3,907,553  $5,807,491  $6,184,184 

(g) Existing Debt Service on 

Non-SRF Projects (including 

coverage) $766,932  $767,892  $767,632  $768,179  $767,507 

(h) Existing SRF Loan Debt 

Service (including coverage) $16,544  $16,544  $16,544  $234,314  $16,544 

(i) Total Existing Debt Service 
(i = g + h) $783,476  $784,436  $784,176  $1,002,493  $784,051 

(j) Projected Debt Service on 

Non-SRF Future Projects 

(including coverage) 0  0  0  0  0 

(k) Projected SRF Loan Debt 

Service (including coverage) 0  $3,496,035  $3,496,035  $3,496,035  $3,496,035 

(l) Total Debt Service (Existing 

and Projected) 

(l = i + j + k) $783,476  $4,280,470  $4,280,210  $4,498,528  $4,280,085 

(m) Net Revenues After Debt 

Service (m = f – l) $63,650  (2,351,561)  (972,940)  $183,434  $272,081 

 

Source: CAFR, FY2023-24 Budget, Projected rates 

Notes: (i.e. rate increases, explanations, etc.) 

1.  For existing and proposed facilities, excluding interest on debt, depreciation, and other non-cash items. 

SAHFI Grant Secured $19,823,318: + L0060 = $6,000,000 + QG004 = $4,000,000 to total grant secured 

to date $29,823,000.  SRF eligible for +$13,918,682 low interest loan at August 2024 hearing. 

 

Net amount requested, after duducting grants is $63,529,682. 

 

To cover loan costs, projections include 35% rate increases in FY25, 25% rate increases in FY26 & FY27, 

20% rate increase in FY28. 
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CERTIFICATION 
 

 

 

I,       , certify that I have reviewed the information 

 Chief Financial Officer (please print)  

included in the preceding capital financing plan worksheets, and to the best of my knowledge, this  

information accurately reflects the financial capability 

of 

     

 Project Sponsor 

I further certify that       has the financial capability to ensure 

 Project Sponsor  

adequate construction, operation, and maintenance of the system, including this SRF project. 

        

Signature  Date 
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