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1. INTRODUCTION AND BACKGROUND  

1.1 Introduction 
This report represents the results of the feasibility study of the redevelopment of the Landings 
Golf Course (project).  Geosyntec Consultants was tasked by City of Clearwater to perform this 
work.  This work was performed under the City of Clearwater project number 19-0042-EN. 

1.2 Background 
The Landings Golf Course (study area) is located within Pinellas County within Section 12 of 
Township 29 South, Range 15 East (Parcel Number 12-29-15-00000-320-0100).  The study area 
is located within the jurisdiction of the Southwest Water Management District (SWFWMD).  
The specific study site is 72.9 acres located at 1875 Airport Drive, Clearwater, Florida 33765, 
adjacent to the Clearwater Air Park and has been utilized as a golf course since 1972. Refer to 
the cover sheet of the plan set (included in Appendix A) for a map of the project vicinity.   

1.3 Problem Description 
The main objective of this project is to provide a site evaluation and engineering feasibility 
services to assess the floodplain impacts, required permitting, and construction cost based on a 
preliminary site layout provided by a developer for an industrial, research, and technology (IRT) 
land use.   

The proposed site layout is shown on Sheet 5 of the conceptual plan set (included in Appendix 
A).  The layout displays the following: 

• Nine buildings with an average size of 1.8 acres; 

• Approximately 15.5 acres of greenspace; 

• Approximately 24.5 acres of pavement; 

• Four stormwater ponds with an average size of 4.7 acres; 

• Ten mitered end sections for the stormwater ponds; and 

• Stormwater network with 27 ditch bottom inlets, 2 manholes, and approximately 8000 
feet of 24-inch reinforced concrete pipe throughout the development. 

It should be noted that quantities mentioned above are subject to change based on various factors 
(i.e. further site investigations, comments from City of Clearwater). Additionally, the stormwater 
ponds were modified from the proposed layout to satisfy regulatory requirements for stormwater 
treatment and floodplain impact mitigation.  

1.4 Report Organization 
The following report was developed to include an evaluation of the existing conditions and the 
selected alternative by City of Clearwater.  Conceptual drawings, cost estimates, and permitting 
requirements were developed and provided for the selected alternative.  Recommendations were 
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provided for moving forward.  The study was completed in accordance with the submitted scope 
of work and is separated into five sections: 

• Introduction and Background 

o Provides location information, main objective of the study area, and a description 
of the proposed site plan 

• Previous Study Review 

o Summarized information compiled by previous subconsultant (i.e. Tierra) and the 
selected alternative 

• Geotechnical Recommendations 

o Reuse of On-Site Soils 

o Groundwater Control Recommendations 

o General Design and Construction Information 

o Site Preparation Preliminary Criteria 

• Cost Estimate and Assumptions 

o Completed construction cost estimate and included assumptions of the selected 
alternative 

• Conclusions and Recommendations 

o Summary of the overall study with recommendations for moving forward with the 
selected alternative 
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2. PREVIOUS STUDY REVIEW 

2.1 Tierra Preliminary Geotechnical Engineering and Environmental Study 
The following Site evaluation and recommendations are based solely upon the Tierra Preliminary 
Geotechnical Engineering Report, dated 03 October 2019, which is included as Appendix B.  It 
should be noted that Geosyntec did not perform a site investigation/exploration. 

According to the Tierra report, the site soils within the top five feet were typically granular soils 
consisting of poorly graded sands and sand with silt (SP, SP-SM).  Silty sand (SM) was 
encountered in a few of the borings but typically below five feet.  The preliminary report has a 
limited amount of information related to the strength of the soils encountered.  Only 5 borings 
were completed where standard penetration test (SPT) N-values were recorded.  The  soils 
encountered in the SPT borings typically had loose to medium dense relative densities.  In a 
large portion of the site (predominately the north end, see Appendix B) debris was encountered.  
Tierra described the debris as a “trench-and-fill” pattern landfill that consisted of glass, plastic, 
metal, ceramics, rubber, and wood.   

Tierra’s review of the Pinellas County soil survey indicated the seasonal high groundwater table 
to range from 0.5 to 3.0 feet below the ground surface.  Tierra’s measured groundwater depth, at 
the time of their exploration, was between 1.0 and 5.0 feet below ground surface.  Tierra reported 
the seasonal high water table to be from the existing ground surface to 3.25 feet below ground 
surface (bgs).  It should be noted that groundwater levels will fluctuate due to changes in 
seasonal climate, surface runoff patterns, construction activity, and other site specific factors. 

 



City of Clearwater 
 
 

The Landings Golf Course Redevelopment Feasibility Study  April 2020 
3-1 

3. GEOTECHNICAL RECOMMENDATIONS 

3.1  Re-use of On-Site Soils 
3.1.1 Surficial Soil 
The sandy surficial soils (SP, SP-SM) typically are suitable for re-use as structural fill and 
backfill material.  For the purposes of this report, structural fill refers to fill placed beneath the 
subgrade for pavement or beneath a structure.  Structural fill material should be a sandy soil that 
is free from organic matter or debris, has less than 12 percent fines passing the No. 200 sieve, 
and no more than 10 percent of particles with a dimension greater than one inch.  General 
backfill material can include the silty soil (SM) and can be placed outside areas for structures and 
pavements. 

The suitability of specific soils as fill material should be based on laboratory classification and 
compaction test results and should be approved by the geotechnical engineer. 

3.1.2 Debris 
It is anticipated that a challenge facing the development of the Site is removing the debris, 
backfilling, and regrading the site to suit the proposed construction.  The presence of buried 
waste, which included glass, plastic, metal, ceramics, rubber, and wood, on the Site observed 
during the investigation, suggests that site preparation activities will necessitate greater 
manipulation during the earthwork grading operations. Additional material handling such as 
mechanical sorting or screening may be required for debris. The debris will likely require off-site 
disposal at a permitted waste disposal facility.  Any buried debris that remains in place during 
the Site development will have an adverse effect on total and differential settlement of the 
foundations and pavement. 

Geosyntec  recommends that a ground penetrating radar (GPR) study be conducted on the site to 
locate the “trench-and-fill” debris on site.  By further defining the location, a more selective 
excavation removal plan could be put in place. 

3.2   Groundwater Control Recommendations 
There is a large range to the depth to groundwater measured on Site.  It is anticipated that 
groundwater dewatering would be typical for the area and soils encountered (sump and pump), 
other than where debris is encountered.  Even small excavations into debris can produce large 
volumes of water that has the potential to be trapped in void spaces between the debris.  Also, 
contaminated groundwater, if it exists, will require special handling procedures not addressed 
herein. 

3.3 General Design and Construction Information 
Based on Geosyntec’s review of the Tierra report, the subsurface soils will likely offer suitable 
support for shallow foundations and slab-on-grade construction of the proposed Site structures. 
However, due to the debris, there exists the potential for total and differential settlements that 
may adversely impact the proposed structures.  
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To mitigate total and differential settlement impacts and improve subsurface conditions for the 
use of shallow foundations, we concur with Tierra’s recommendation for debris removal and 
replacement with fill. Alternatively, deep foundation systems may be considered if founded on 
competent soils.  A deep foundation will transfer the structure loads to competent soils 
underlying the fill material.  Various deep foundation system options should be considered, such 
as driven piles or auger cast piles. The 20-foot depths of the preliminary borings did not 
encounter limestone or indicate soils that were competent for deep foundations. 

An additional geotechnical investigation will need to be completed for foundation design when 
the desired layout of the Site is determined. Geosyntec recommends the investigation include at 
least 24 standard penetration test (SPT) borings to depths of 25 to 50 feet to characterize the 
strength of the soils and the presence or absence of subsurface debris in the footprint of the 
proposed buildings and ponds. Also, the deeper borings would allow for design of deep 
foundations, if needed.   

3.4 Preliminary Site Preparation Criteria 
3.4.1 Excavations 
Initially, the debris should be removed from beneath all structures and pavements plus an 
additional five feet laterally in each direction.  Excavated debris should be removed from the 
site.  Debris can be loose and can cause unstable side slopes during excavation; therefore, 
additional effort may be required for excavations within debris.  As stated above, large volumes 
of groundwater can be trapped in debris and may require additional effort when excavating 
debris.   

Excavations should be performed in accordance with OSHA requirements (29 CFR 1926).  The 
contractor shall be responsible for ensuring that cut slopes and excavation depths do not exceed 
OSHA limits.  Provided the excavation depth does not exceed the depth to groundwater 
(approximately 0.5 to 5 ft bgs), minimal amounts of seepage should be anticipated in 
excavations.   

3.4.2 Site Preparation 
All topsoil, vegetation, and organic containing surface soils should be removed from the 
construction area.  We recommend that the exposed subgrade (outside the area of debris 
removal) then be densified using a vibratory roller.  Compaction with the roller should continue 
until the soil density 12 inches below the existing subgrade is at least 95 percent of the modified 
Proctor compaction (ASTM D1557) maximum dry unit weight. 

3.4.3 Fill Placement 
Structural fill should be located under all structures and pavements plus an additional five feet 
laterally in each direction.  Structural fill should be placed in horizontal lifts not to exceed a 
loose thickness of 12 inches.  Each lift should be compacted to at least 95 percent of the 
modified Proctor compaction (ASTM D1557) maximum dry unit weight with the exception of 
the upper one foot of pavement subgrade, which should be compacted to 98 percent of modified 
Proctor maximum dry unit weight.  If hand-held compaction equipment is used, the maximum 
loose lift thickness should be reduced to six inches. 
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General backfill can be placed outside of the limits of the structural fill.  General fill should be 
placed in horizontal lifts not to exceed a loose thickness of 12 inches.  Each lift should be 
compacted to at least 90 percent of the modified Proctor compaction (ASTM D1557) maximum 
dry unit weight. 

A qualified representative of the geotechnical engineer should monitor all fill placement and 
compaction operations.  Field moisture and density tests must be performed on each lift to verify 
that the recommended compaction is achieved.  Additional passes and/or over excavation and re-
compaction may be required if these minimum density requirements are not achieved.  The soil 
moisture should be adjusted as necessary during compaction to achieve the required density. 

 



City of Clearwater 
 
 

The Landings Golf Course Redevelopment Feasibility Study  April 2020 
4-1 

4. STORMWATER AND FLOODPLAIN MANAGEMENT 

4.1  Stormwater Management 
As mentioned previously, the site consists of a stormwater network within 27 ditch bottom inlets, 
2 manholes, and approximately 8000 feet of 24-inch reinforced concrete pipe throughout the 
conceptual development.  Preliminary stormwater calculations were completed to approximate 
the size of the proposed ponds for the stormwater system, which can be found in Table 4-1.  
Based on the boring logs and review of the Pinellas County Soil Survey within the Tierra report, 
along with available topography, an elevation of 63 feet (NAVD88) was assumed for the bottom 
of each pond, 1-foot below the estimated seasonal high water table of 64 feet (NAVD88).  

The ponds’ sizes were estimated using the Rational Method to ensure the proposed conceptual 
plan could handle a 25-year 24-hour storm event.  Each wet pond would be at a minimum 6-feet 
deep with 4:1 side slopes, a pond bottom set to 1-foot below the seasonal high water table, and 
allow for 0.5-feet for freeboard. Ponds 1 through 3 have a stormwater treatment depth of 4-feet, 
while Pond 4 has a treatment depth of 2-feet to allow for additional compensatory storage as 
discussed in Section 4.2 below.   

To improve site drainage, the ponds will be interconnected with swales; Pond 3 overflows into 
Pond 4 and Pond 2 overflows into Pond 1.  We have assumed discharge locations from the site 
will be at the southwest corner of Pond 1 and the northwest corner of Pond 4. 

Geosyntec recommends that the hydraulic and hydrologic modeling for final sizing of 
stormwater structures, optimization of the overall system, and evaluation of contributing areas 
offsite be completed before the implementation of the presented conceptual redevelopment of 
this Site. The stormwater concept discussed within this report  is limited to considering the 
required stormwater features (stormwater ponds, floodplain compensation areas, etc.) to meet the 
September 2015 City of Clearwater Stormwater Drainage Criteria Manual. 

4.2 Floodplain Impacts 
According to the FEMA Flood Insurance Rate Maps (FIRM) from FEMA Flood Insurance 
Study: Pinellas County, Florida (FIS# 12103C0107H, 2005), the majority of the site is classified 
as “Zone X”, which defines areas to be outside the 0.2% annual chance floodplain.  However, the 
site does contain several areas classified as “Zone AE” with determined base flood elevations of 
68 feet and 69 feet, and Ponding Area Number 17.  Refer to Appendix C for the FEMA FIRM 
associated with the Site.  

A total of 8.2 ac-ft compensatory storage is required for areas below the 68-feet base flood 
elevation. The compensatory storage for these impacts would occur in Pond 4 (8.3 ac-ft). Ponds 
1, 2, and 3 would provide the compensatory storage for impacts to the 69-feet base flood 
elevation of 5.05 ac-ft (1.4 ac-ft and 1.6 ac-ft, and 2.05 ac-ft, respectively).  It should be noted 
that the stormwater runoff at this Site flows south to north in the existing conditions, where the 
majority of the floodplain impacts are proposed. Modifications to the overall site layout may 
result in providing the required compensatory storage more uniformly amongst all the ponds and 
reducing the stormwater infrastructure (inlets and piping). 
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4.3 Permitting Requirements 
Due to the nature of the proposed conceptual development, environmental resource permitting 
would be required through the Southwest Florida Water Management District under Chapter 62-
330, F.A.C. for the proposed stormwater management system.  It should be noted that additional 
permitting will need to be completed through Pinellas County and/or the City of Clearwater for 
the site development, buildings, and utilities needed for the Site.  
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Raiinfall Intensity, i (in/hr): 0.44
Precipitation (in): 10.56

C (buildings, paved areas): 0.95
C (Green pervious): 0.2

Wet season Rainfall Depth, R (in): 30.54
Wet Season Length (days): 122

Basin ID 001 002 003 004
Area (ac) 38.38 13.57 12.43 8.52

Wet Pool Volume (ac-ft) 10.6 3.76 3.45 2.36
Permanent Pool Volume, Vr (ac-ft) 32.1 11.3 10.4 7.12

Treatment Volume as 1-inch Runoff, Qproj (ac-ft) 3.20 1.13 1.04 0.71
Design Pool Volume, Vb (ac-ft) 35.3 12.5 11.4 7.8

Minimum Pond area (ac) 8.82 3.12 2.86 1.96
Minimum Pond Depth (ft) 4 4 4 4

Compensatory Storage for 68 ft (ac-ft) 0 0 0 8.3
Compensatory Storage for 69 ft (ac-ft) 1.4 1.6 2.05 0

Assumptions:

Table 4-1
Preliminary Development Concept

Stormwater Calculations and Compensatory Storage

25 yr/24 hr Storm Event
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5. COST ESTIMATE AND ASSUMPTIONS 

A Class 4 Construction cost estimate was completed for the preliminary redevelopment of The 
Landings site based on the completed conceptual plan set shown in Appendix A.  This type of 
cost estimate (see Table 5-1) is  generally used for feasibility studies and has an expected 
accuracy range of -15% to -30% in the low range and +20% to +50% in the high range.  Items 
included in the cost estimate are listed below, with assumptions made in italics: 

• Mobilization (5% of total costs); 

• Sediment and Erosion Control (1% of total costs); 

• Clearing and Grubbing the site; 

• Buried debris removal (Geosyntec has assumed that 50% of the hatched area displayed 
in the 2019 Tierra report was “trenched-and-filled” with debris, see Tierra report, Sheet 
10); 

• Pond excavation (includes excavation of on-site ponds) 

• Disposal of debris (unit cost assumes hauling and tipping fees); 

• Grading of the site (includes filling of onsite ponds and balancing cut and fill across 
site); 

• Installation of stormwater structures (i.e. ditch bottom inlets, manholes, mitered end 
sections, and pipe network displayed in the conceptual plan set in Appendix A); 

• Pavement installation throughout the development including roadways (from conceptual 
plan set in Appendix A); 

• Landscaping of the available green space displayed in the conceptual plan set in 
Appendix A; 

• As-built Survey and Plans (from engineering experience with similar projects); and 

• Credit for excess fill from the pond excavation (there is approximately 35,600 cubic 
yards of excess soil that can be sold at approximately $5 per cubic yard). 

Based on the previous years’ worth of FDOT Item unit costs for the items mentioned above and 
the use of engineer’s judgement, the redevelopment of the site would be approximately 
$16,438,000 (low to high range: $13,972,300 to $19,725,600). 
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Item
FDOT Pay 
Item No.1

Description Units Unit Cost Quantity Total

1 Mobilization (5% of Total)2 LS varies 1 $581,645

3
Prevention, Control and Abatement of Erosion and Water 
Pollution (1% of Total)2 LS varies 1 $116,329

4 110-1-1 Clearing and Grubbing AC $18,725.74 73 $1,366,979
5 120-1 Debris Excavation CY $6.52 26459 $172,509
6 Waste Disposal (Hauling and tipping fee)2 CY $40.00 26459 $1,058,340
7 120-1 Pond Excavation CY $6.52 145274 $947,186
8 Dewatering WK $12,000.00 52 $624,000
9 Site Grading2 AC $5,500.00 73 $401,500

10 285-7-11 Optional Base, Base Group 11 (Type B-12.5) SY $17.63 195401 $3,444,920
11 334-1-13 Superpave Asphaltic Conc, Traffic C, 6" Thickness TN $95.08 43965 $4,180,192
12 430-982-129 Mitered End Secion,Optional Round, 24-inch CD EA 1,586.30$    10 $15,863
13 425-1541 Inlets, Ditch Bottom, Type D, <10' EA 4,057.68$    27 $109,557
14 425-2-61 Manholes, P-8 <10' EA 4,777.68$    2 $9,555
15 430-175-124 Pipe Culvert, Optional Material, Round, 24" S/CD LF $74.10 8000 $592,800
16 570-1-2 Performance Turf, Sod (Like Kind) SY $2.54 68206 $173,243
17 580-1-1 Landscape Complete - Small Plants LS $55,120.88 1 $55,121
18 As-Built Survey and Plans2 LS $26,000.00 1 $26,000
19 Indemnification2 LS $100.00 1 $100
20 Sell Excess Fill2 CY ($5.00) 35599 -$177,996

CONSTRUCTION COST: $13,698,000
CONTINGENCY @ 20%: $2,740,000

ESTIMATED CONSTRUCTION COST: $16,438,000

NOTE:
1. FDOT Pay Item unit costs are adapted from the FDOT Basis of Estimates and engineer's judgement
2. Cost items obtained from similar Geosyntec project estimates
3. This estimate does not include potential utility conflicts and resolution

April 2020

Conceptual Improvement

Table 5-1
PRELIMINARY DEVELOPMENT CONCEPT

ESTIMATED CONSTRUCTION COSTS BASED ON CONCEPTUAL SITE PLANS
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6. CONCLUSIONS AND RECOMMENDATIONS 

The purpose of this memorandum was to present the results of the completed feasibility study of 
the redevelopment of the Landings Golf Course conceptual plan based on the following: the 2019 
Tierra Preliminary Geotechnical Engineering Report; available topography; the FIRM from 
FEMA Flood Insurance Study: Pinellas County, Florida (FIS# 12103C0107H, 2005); the 
September 2015 City of Clearwater Stormwater Drainage Criteria Manual; and the SWFWMD 
stormwater design criteria.  

Before the Landings Golf Course can be redeveloped into the selected conceptual design, the site 
must undergo site preparation.  The encountered debris may cause total and differential settlements 
that could lead to adverse impacts to proposed structures.  Geosyntec agrees with Tierra’s 
recommendation for debris removal and replacement with fill to mitigate settlement impacts and 
improve subsurface conditions for the use of shallow foundations.  However, an additional 
geotechnical investigation, that includes a GPR study, will need to be completed for debris location 
and foundation design once desired layout of the Site is determined.   

Hydraulic and hydrologic modeling for final sizing of stormwater structures, optimization of the 
overall stormwater system, and evaluation of contributing areas offsite is recommended before the 
implementation of the presented conceptual redevelopment of this Site.   

According to the FIRM from FEMA Flood Insurance Study: Pinellas County, Florida (FIS# 
12103C0107H, 2005), the majority of the site is classified as “Zone X”, which defines areas to be 
outside the 0.2% annual chance floodplain.  However, the site does contain several areas classified 
as “Zone AE” with determined base flood elevations of 68 feet and 69 feet, and Ponding Area 
Number 17.  A total of 13.25 ac-ft of compensatory storage is required for areas below the 68-feet 
and 69-feet base flood elevations to offset the fill impacts proposed within these floodplains. The 
proposed ponds would provide a compensatory storage volume of 13.35 ac-ft as well as stormwater 
treatment.   

Optimization of the site layout to minimize the stormwater infrastructure could reduce pond 
excavation costs, pipe run lengths, and possibly other items if the site is rearranged.  This exercise 
is outside of Geosyntec’s current scope of work but could result in a cost savings of 10 to 20 
percent.  Also, an alternative development of the site, not considered herein, would be to leave the 
“trench-and-fill” area undeveloped.  This would limit the space for development, but also eliminate 
costly debris excavation and waste disposal. 

Based on the information provided in this memorandum, the redevelopment of the Landings Golf 
Course has an estimated cost of $16,438,000 (low to high range: $13,972,300 to $19,725,600). 
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STORMWATER CALCULATIONS AND COMPENSATORY STORAGE

Basin ID 001 002 003 004

Area (ac) 38.38 13.57 12.43 8.52

Wet Pool Volume (ac-ft) 10.65 3.76 3.45 2.36

Permanent Pool Volume, Vr (ac-ft) 32.09 11.34 10.39 7.12

Treatment Volume as 1-inch Runoff,
Qproj (ac-ft) 3.20 1.13 1.04 0.71

Design Pool Volume, Vb (ac-ft) 35.28 12.48 11.43 7.83

Minimum Pond area (ac) 8.82 3.12 2.86 1.96

Minimum Pond Depth (ft) 4.00 4.00 4.00 4.00

Compensatory Storage for 68 ft (ac-ft) 0.00 0.00 0.00 8.30

Compensatory Storage for 69 ft (ac-ft) 1.40 1.60 2.05 0.00
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The Landings Corporate Center 
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Mr. Webster: 
 
Tierra, Inc. has completed the preliminary geotechnical engineering and environmental 
study for the above referenced project. The results of the study are provided herein.  
 
Should there be any questions regarding this report, please do not hesitate to contact our 
office at (813) 989-1354. Tierra would be pleased to continue providing geotechnical and 
environmental services throughout the implementation of the project. We look forward to 
working with you and your organization on this and future projects. 
 
Respectfully Submitted, 
 
TIERRA, INC. 

                
Dylan A. Nelson, E.I. Daniel R. Ruel, P.E.     
Geotechnical Engineer Intern Geotechnical Engineer 
 Florida License No. 82404 
 
 
 

 
Kevin H. Scott, P.E. 
Senior Geotechnical Engineer 
Florida License No. 65514  
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PROJECT DESCRIPTION 

Project Information 

The project site is located on the existing Landings Golf Club of Clearwater near the 
northeast intersection of Keene Road and Airport Drive in Clearwater, Florida. Based on 
information provided, the proposed development consists of warehouses (areas ranging 
from 39,000 to 160,000 sq-ft), paved parking, and drainage features. This report has been 
prepared to provide preliminary geotechnical and contamination services to support the 
preliminary design and assist in future designs based on the investigations described 
herein. Additionally, Tierra previously performed a Phase I Environmental Site Assessment 
(dated July 8, 2019) that identified three on-site Recognized Environmental Conditions 
(RECs). 

If any of the project information noted is incorrect or has changed, Tierra should be notified 
as soon as possible so we can determine if the changes impact our recommendations. 

Scope of Geotechnical Services 

The objective of our study was to obtain information concerning subsurface conditions at 
the project site in order to base preliminary engineering estimates and recommendations by 
evaluating the geotechnical conditions encountered to assist in site development. 

In order to meet the preceding objectives, we provided the following services: 

1. Reviewed published soils and topographic information obtained from the 
“Clearwater, Florida” Quadrangle Map published by the United States Geological 
Survey (USGS) and the Soil Survey of Pinellas County, Florida, published by the 
United States Department of Agriculture (USDA) Natural Resources 
Conservation Service (NRCS). 

2. Executed a program of subsurface exploration consisting of auger borings, 
Standard Penetration Test (SPT) borings, test pits, subsurface sampling and 
contamination testing.  

3. Visually classified the samples in the laboratory using the Unified Soil 
Classification System (USCS). Performed laboratory testing to confirm visual 
classification. Identified soil conditions at each boring location. Performed 
laboratory permeability tests on recovered samples from the currently proposed 
pond locations.  

4. Prepared a preliminary engineering report in accordance with this report, which 
summarizes the course of study pursued, the field data generated, subsurface 
conditions encountered and the results of our findings and engineering analyses. 
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The scope of our services did not include an environmental assessment for determining the 
presence or absence of wetlands. The scope of services did not include determination of 
potential sinkhole activity. Any statements in this report or on the boring logs regarding 
odors, colors, unusual or suspicious items or conditions are strictly for the information of 
our client. 

REVIEW OF PUBLISHED DATA 

General Site Information 

The subject property is currently utilized as a golf course. Golf courses are associated with 
contamination from residual pesticides, herbicides, and heavy metals contaminants in the 
soil and/or groundwater. Assessment is recommended in areas such as the tee 
boxes/greens and maintenance areas. 

Disturbed earth in a “trench-and-fill” pattern (landfill) is apparent on the subject property’s 
western, northern, and eastern areas in historical aerial photographs as presented in the 
Site Area of Concern 1958 exhibit located in the Appendix. These areas were explored 
and are discussed herein. 

Pinellas County Soil Survey 

Soil data published by the USDA Soil Survey of Pinellas County, Florida was reviewed as 
part of the subsurface investigation. This information indicates that there are three primary 
mapping units within the vicinity of the proposed development. The following paragraphs 
and table provide a brief description of these soil units as presented in the Soil Survey. 

Immokalee Soils and Urban Land (Map Unit 13) - The Immokalee component makes up 50 
percent of the map unit. Slopes are 0 to 2 percent. This component is on flatwoods on 
marine terraces on coastal plains. The parent material consists of sandy marine deposits. 
Depth to a root restrictive layer is greater than 60 inches. The natural drainage class is 
poorly drained. Water movement in the most restrictive layer is moderately high. Available 
water to a depth of 60 inches is low. Shrink-swell potential is low. This soil is not flooded. It 
is not ponded. A seasonal zone of water saturation is at 12 inches during June, July, 
August, September, October and November. Organic matter content in the surface horizon 
is about 2 percent. 

Matlacha and St. Augustine soils and Urban Land (Map Unit 16) - The Matlacha component 
makes up 32 percent of the map unit. Slopes are 0 to 2 percent. This component is on fills 
on ridges on marine terraces on coastal plains. The parent material consists of sandy mine 
spoil or earthy fill. Depth to a root restrictive layer is greater than 60 inches. The natural 
drainage class is somewhat poorly drained. Water movement in the most restrictive layer is 
high. Available water to a depth of 60 inches is low. Shrink-swell potential is low. This soil is 
not flooded. It is not ponded. A seasonal zone of water saturation is at 30 inches during 
June, July, August, September and October. Organic matter content in the surface horizon 
is about 0 percent.  
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The St. Augustine component makes up 32 percent of the map unit. Slopes are 0 to 2 
percent. This component is on ridges on marine terraces on coastal plains. The parent 
material consists of sandy mine spoil or earthy fill. Depth to a root restrictive layer is greater 
than 60 inches. The natural drainage class is somewhat poorly drained. Water movement in 
the most restrictive layer is high. Available water to a depth of 60 inches is low. Shrink-swell 
potential is low. This soil is not flooded. It is not ponded. A seasonal zone of water 
saturation is at 27 inches during June, July, August, September and October. Organic 
matter content in the surface horizon is about 2 percent.  

Myakka Soils and Urban Land (Map Unit 17) - The Myakka component makes up 50 
percent of the map unit. Slopes are 0 to 2 percent. This component is on flatwoods on 
marine terraces on coastal plains. The parent material consists of sandy marine deposits. 
Depth to a root restrictive layer is greater than 60 inches. The natural drainage class is 
poorly drained. Water movement in the most restrictive layer is moderately high. Available 
water to a depth of 60 inches is low. Shrink-swell potential is low. This soil is not flooded. It 
is not ponded. A seasonal zone of water saturation is at 12 inches during June, July, 
August, September, October and November. Organic matter content in the surface horizon 
is about 4 percent.  

The St. Augustine component makes up 32 percent of the map unit. Slopes are 0 to 2 
percent. This component is on ridges on marine terraces on coastal plains. The parent 
material consists of sandy mine spoil or earthy fill. Depth to a root restrictive layer is greater 
than 60 inches. The natural drainage class is somewhat poorly drained. Water movement in 
the most restrictive layer is high. Available water to a depth of 60 inches is low. Shrink-swell 
potential is low. This soil is not flooded. It is not ponded. A seasonal zone of water 
saturation is at 27 inches during June, July, August, September and October. Organic 
matter content in the surface horizon is about 2 percent. 

The Urban Land component of these soil types consists of areas where most of the soil 
surface is covered with impervious materials, such as buildings and paved areas. This land 
type consists of areas where the original soil has been modified through cutting, grading, 
filling, and shaping or has been generally altered for urban development. 
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SUMMARY OF USDA SOIL SURVEY
PINELLAS COUNTY, FLORIDA 

USDA Map 
Unit and 

Soil Name 
Depth 

(in) 

Soil Classification Permeability (in/hr) 
pH 

Seasonal High 
Water Table 

USCS AASHTO Low to High Mean 
Depth 

(ft)       Months 

(13)         
            

Immokalee 

0-6 SP, SP- A-3 6.0 - 20.0 13.0 3.5-6.0 

0.5-1.5 Jun-Nov 6-35 SP, SP-SM A-3 6.0 - 20.0 13.0 3.5-6.0 
35-50 SM, SP-SM A-2-4, A-3 0.6 - 6.0 3.3 3.5-6.0 
50-80 SP, SP-SM A-3 6.0 - 20.0 13.0 3.5-6.0 

Urban Land --- --- --- --- - --- --- --- --- ---
(16) 

Matlacha     
0-42 SP, SP-SM A-3 2.0 - 6.0 4.0 6.1-8.4 2.0-3.0 Jun-Oct 42-80 SP, SP-SM A-3 6.0 - 20.0 13.0 6.1-8.4 

St. 
Augustine 

0-8 SP-SM, SP A-3 6.0 - 20.0 13.0 6.1-8.4 

1.5-3.0 Jun-Oct 
8-33 SP-SM A-2-4 2.0 - 20.0 11.1 6.1-8.4 
33-48 SP, SP-SM A-3 6.0 - 20.0 13.0 6.1-8.4 
48-63 SM, SP-SM A-2-4 2.0 - 20.0 11.1 6.1-8.4 
63-80 SP, SP-SM A-3 6.0 - 20.0 13.0 6.1-8.4 

Urban Land --- --- --- --- - --- --- --- --- ---

(17)         
            

Myakka 

0-4 SP, SP-SM A-3 6.0 - 20.0 13.0 3.5-6.5 

0.5-1.5 Jun-Nov 4-22 SP, SP-SM A-3 6.0 - 20.0 13.0 3.5-6.5 
22-36 SM, SP-SM A-2-4, A-3 0.6 - 6.0 3.3 3.5-6.5 
36-80 SP, SP-SM A-3 6.0 - 20.0 13.0 3.5-6.5 

Urban Land --- --- --- --- - --- --- -- --- ---
 
It should be noted that information contained in the USDA/NRCS Soil Survey may not be 
reflective of current subsurface conditions, particularly if recent development in the project 
vicinity has modified existing soils or surface/subsurface drainage. 
 

SUBSURFACE EXPLORATION 

General 

The borings and test pits were located in the field by a representative of Tierra and 
recorded coordinates obtained from our hand-held Global Positioning System (GPS) 
devices with a reported accuracy of ±10 feet. The approximate boring and test pit locations 
are presented on the Boring Location Plan in the Appendix A. If a more accurate 
determination of the boring locations and elevations is required, then Tierra recommends 
the boring locations be survey located by the project surveyor.  

The SPT borings were performed with the use of a drill rig using bentonite mud drilling 
procedures utilizing an automatic hammer. The soil sampling was performed in general 
accordance with American Society for Testing and Materials (ASTM) Test Designation 
D-1586. The initial 4 feet of the SPT borings were manually performed using a hand auger 
to verify utility clearances. SPT resistance N-values were then taken at intervals of 2 feet to 
a depth of 10 feet and at intervals of 5 feet thereafter.  



Preliminary Geotechnical Engineering  
and Contamination Testing Services Report 
The Landings Corporate Center 
Pinellas County, Florida 
Tierra Project No.: 6511-19-027 
Page 5 of 9 
 

 

The hand auger borings were performed in general accordance with ASTM Test 
Designation D-1452 by manually twisting a bucket auger into the ground typically in six-inch 
increments. The soil samples were collected and classified in the field and transported to 
our laboratory for review by a geotechnical engineer. The test pits were performed using a 
mechanical tracked excavator. A representative of Tierra logged, classified, and 
photographed the findings within the test pit excavations prior to backfilling.  

The soil strata encountered in the borings performed at the proposed development site are 
summarized in the following table: 

The subsurface soil stratification is of a generalized nature to highlight the major subsurface 
stratification features and material characteristics. The Soil Profiles sheets included in the 
Appendix should be reviewed for specific information at individual boring locations. These 
profiles include soil descriptions, stratifications and penetration resistances when 
applicable. The stratifications shown on the boring profiles represent the conditions only at 
the actual boring location. Variations did occur and should be expected between boring 
locations. The stratifications represent the approximate boundary between subsurface 
materials and the actual transition may be gradual. 

Groundwater Information 

The groundwater table was measured at depths ranging from approximately 1 foot to 5 feet 
below the existing ground surface at the boring locations. The encountered groundwater 
levels are presented on the Soil Profiles sheets in the Appendix. It should be noted that 
standing water was observed throughout the site following rain events and some of the field 
borings were offset to areas of non-standing water. 
 
Groundwater conditions will vary with environmental variations and seasonal conditions, 
such as the frequency and magnitude of rainfall patterns, as well as man-made influences 
(i.e. existing swales, drainage drainages, underdrains and areas of covered soils, such as 
paved parking lots). It should be noted that groundwater levels tend to fluctuate during 
periods of prolonged drought and extended rainfall and may be affected by man-made 
influences. In addition, a seasonal effect will also occur in which higher groundwater levels 
are normally recorded in rainy seasons.  

Stratum 
Number Soil Description  USCS  

Symbol 
1 Light Gray to Light Brown Sand to Sand with Silt  SP/SP-SM 

2 Debris - Glass, Plastic, Metal, Ceramics, Rubber, and 
Wood with Sand ---(1) 

3 Light Brown Silty Sand SM 

---(1) USCS does not contain nomenclature for debris. 
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The SHGWT levels were estimated at select boring locations. Based on the soil conditions 
encountered within the borings, the SHGWT is estimated to range from the existing ground 
surface to 3¼ feet below the existing ground surface. The SHGWT estimates are presented 
adjacent to the Soil Profiles in the Appendix. 

Hydraulic Conductivity Tests 

Tierra collected bulk samples within the locations of the currently proposed pond areas and 
conducted five (5) laboratory falling head hydraulic conductivity tests (Coefficient of 
Permeability – Falling Head Method FM 5-513). The tests were performed on samples 
obtained at depths ranging from 1 to 2 feet below grade at the locations of auger borings 
HA-15, HA-24, HA-31, HA-42 and HA-47. These boring locations are depicted on the 
Boring Location Plan in the Appendix. The following table summarizes the test results. 

 

Permeability 
Test 

Location 

Soil 
Stratum 
Tested 

Hydraulic Conductivity Test Results(1) 

Test Depth 
(feet) 

Hydraulic 
Conductivity Rate 

(feet/day) 
HA-15 1 1 – 2 40 
HA-24 1 1 – 2 30 
HA-31 1 1 – 2 40 
HA-42 1 1 – 2 40 
HA-47 1 1 – 2 40 

(1) The hydraulic conductivity results presented above are not factored and are only for Stratum 1 soils. 
The design engineer should apply an appropriate factor of safety, as applicable. 

 
GPR Survey 

A limited GPR survey was performed throughout the project site to aid in the 
characterization of the subsurface conditions present in the area. Tiera performed a total of 
twenty-six (26) GPR transects. The GPR survey encountered nonhomogeneous shallow 
subsurface soils consistent with the landfill areas identified in the historical aerial review. 
Tierra utilized the results of the GPR survey to aid in locating soil borings.  

Encountered Debris 

Glass, plastic, and metal debris with sand was encountered in several of the SPT borings 
and auger borings performed. These areas are depicted on the Approximate Debris 
Limits (Sheets 7, 8 and 9) and Site Area of Concern 1958 (Sheet 10) provided in the 
Appendix. These materials were encountered within the SPT borings at depths ranging 
from approximately 3 to 7 feet below grade and within the auger borings at depths ranging 
from approximately 1 to 6 feet below grade.  
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Test pits were completed to further characterize the subsurface conditions encountered 
within the SPT borings and auger borings. Five test pits were performed within the 
Approximate Debris Limits. TP-42 encountered clean sand to sand with silt to the 
excavation termination depth of 7 feet. Test pits TP-30, TP-37, TP-38, and TP-45 
encountered buried debris consisting of glass, metal, plastic, ceramics, rubber, and wood at 
depths ranging from 3½ to greater than 9 feet below the existing ground surface. The Test 
Pit Excavation Photographs located in the Appendix B provide photographs and 
descriptions of the results of the test pits. 

Contamination Testing Results 

Tierra performed a Phase II environmental study to further evaluate the presence of 
contaminants across the subject property.  This study included sampling and testing of soil 
samples based on the Recognized Environmental Conditions concluded in the subject 
property’s Phase I Environmental Study Report.  The following paragraphs provide a 
summary of the encountered environmental conditions.   

Soil samples were collected from within the debris zone at four test pit locations for 
laboratory analysis. No groundwater samples were collected. Contaminant concentrations 
that were detected above the Soil Cleanup Target Levels (Residential Direct Exposure, 
Commercial/Industrial Direct Exposure, and Leachability) as provided in Chapter 62-777, 
Florida Administrative Code include Arsenic and Lead. 

Soil samples were collected from the ground surface to a depth of 6 inches at three random 
holes at the golf course for laboratory analysis. No groundwater samples were collected. 
Contaminant concentrations that were detected above the Soil Cleanup Target Levels 
(Leachability) as provided in Chapter 62-777, Florida Administrative Code include Dieldrin, 
Arsenic and Lead. 

Soil samples were collected from the ground surface to a depth of 6 inches at three 
locations in the vicinity of the maintenance shed for laboratory analysis. No groundwater 
samples were collected. Contaminant concentrations that were detected above the Soil 
Cleanup Target Levels ((Residential Direct Exposure, Commercial/Industrial Direct 
Exposure, and Leachability) as provided in Chapter 62-777, Florida Administrative Code 
include Chlordane, Dieldrin, Toxaphene, Arsenic and Lead. 

EVALUATION AND RECOMMENDATIONS 

As previously mentioned, debris including glass, plastic, metal, ceramics, rubber and wood 
were encountered within the proposed improvement areas at the site.  The approximate 
locations and depths of the buried debris materials is shown on Sheets 7 through 10 in 
Appendix A. These materials are considered unsuitable and detrimental to the support of 
the proposed structures and pavement areas.   
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Based on our subsurface explorations and our understanding of the proposed development 
play, Tierra has developed potential development alternatives for site development 
considering the extent of the debris on-site. The potential alternatives include the following: 

Alternative 1: Removal and Replacement of Deleterious Materials 

The landfill debris material may be removed and transported off site to an appropriate 
disposal site prior to site development. The limits of debris removal should be at least 10 
feet outside of the footprints of the proposed improvements. The unsuitable materials 
should be removed and the proposed finish elevations should be re-established by 
backfilling with a well-compacted, suitable fill such as clean sand (i.e. less than 12 percent 
passing the no. 200 sieve), gravel, or crushed FDOT No. 57 or FDOT No. 67 stone.  Sand 
backfill should be placed in lifts not exceeding 12 inches in loose thickness and compacted 
to a dry density of at least 95% of the Modified Proctor maximum dry density. 

Based on the encountered groundwater levels and estimated SHGWT levels, dewatering is 
anticipated to be required to facilitate the removal of the debris.  In addition, special 
consideration will be required for dewatering, excavation and disposal of the debris based 
on the limited contamination services performed at the site to-date. 

Alternative 2: Limited Site Layout 

Alternative 2 proposes buildings, parking lots and drainage features to be designed outside 
of the debris limits requiring no remediation for the buried debris. The areas where debris 
was encountered would remain undeveloped and/or developed as landscaping features.  

Alternative 3: Deep Foundations 

Alternative 3 includes supporting the structures encroaching on debris on deep foundations 
such as driven concrete piling. Additional test borings will be required to evaluate deep 
foundation alternatives if this option is chosen. 

Paved parking within the debris limits will require remediation to reduce the potential of 
pavement distress due to excessive differential settlement. However, increased 
maintenance should be anticipated by the owner and contingency fees secured. 
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REPORT LIMITATIONS 

The analyses, conclusions and recommendations contained in this report are opinions 
based on the site conditions and project layout described herein and further assume that 
the conditions observed in the exploratory borings are representative of the subsurface 
conditions throughout the site, i.e., the subsurface conditions elsewhere on the site are the 
same as those disclosed by the borings. Additional site explorations and contamination 
testing will be required to develop final site construction plans.  

This report was prepared for the exclusive use of Harrod Properties and their clients for 
evaluating the design of the project as it relates to the geotechnical aspects discussed 
herein. It should be made available to prospective contractors for information on factual 
data only and not as a warranty of subsurface conditions included in this report. 
Unanticipated soil conditions may require that additional expense be made to attain a 
properly constructed project. Therefore, some contingency fund is recommended to 
accommodate such potential extra costs. 
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Test Pit TP-37 

View of location of Test Pit TP-37. 
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Test Pit TP-37 

Glass, metal, plastic, ceramics, and wood encountered within test pit at approximately 3½ feet 

below existing ground surface. 
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Test Pit TP-37 

Generally clean soil excavated below the buried debris at approximately 6 feet below existing 

ground surface. 
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Test Pit TP-38 

View of location of Test Pit TP-38. 
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Test Pit TP-38 

Glass, metal, plastic, ceramics and wood encountered within test pit at approximately 5 feet 

below existing ground surface. 
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Test Pit T-BFD-12 

Debris still encountered at maximum excavation depth of approximately 9 feet below existing 

ground surface. 
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Test Pit TP-42 

View of location of Test Pit TP-42. 
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Test Pit TP-42 

Clean sand encountered throughout Test Pit TP-42 terminated at approximately 6.5 feet below 

grades. 
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Test Pit TP-30 

View of location of Test Pit TP-30. 
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Test Pit T-BFD-8 

Glass, plastic, metal, ceramics and rubber encountered at approximately 3.5 feet below existing 

ground surface. 
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Test Pit TP-30 

Generally clean sand encountered at bottom of bucket below debris approximately 8 feet below 

existing grades. 
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Test Pit TP-45 

View of location of TP-45. 
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Test Pit T-BFD-8 

Glass, metal, ceramics, paper, and miscellaneous debris encountered at approximately 3.5 feet 

below the existing ground surface. 
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The Landings Corporate Center 

Pinellas County, Florida 
Tierra Project No. 6511-19-027 

 

Page 14 of 14 

 

 

Test Pit TP-45 

Generally clean sand excavated below debris at approximately 7.5 feet below existing ground 

surface. 

 

 



City of Clearwater 
 
 

The Landings Golf Course Redevelopment Feasibility Study  April 2020 
 

 
 
 
 
 
 
 
 

APPENDIX C 
FEMA FIRM Panel 

 

 
 




	1. introduction and background
	1.1 Introduction
	1.2 Background
	1.3 Problem Description
	1.4 Report Organization

	2. PREVIOUS STUDY REVIEW
	2.1 Tierra Preliminary Geotechnical Engineering and Environmental Study

	3. GEOTECHNICAL recommendations
	3.1  Re-use of On-Site Soils
	3.1.1 Surficial Soil
	3.1.2 Debris

	3.2   Groundwater Control Recommendations
	3.3 General Design and Construction Information
	3.4 Preliminary Site Preparation Criteria
	3.4.1 Excavations
	3.4.2 Site Preparation
	3.4.3 Fill Placement


	4. Stormwater and floodplain management
	4.1  Stormwater Management
	4.2 Floodplain Impacts
	4.3 Permitting Requirements

	5. Cost estimate and assumptions
	6. Conclusions and recommendations
	7. References
	FW3786 LANDINGS (DRAFT) 2020-04-07.pdf
	Sheets and Views
	1 COVER SHEET
	2 GENERAL NOTES
	3 EXISTING CONDITIONS PLAN
	4 DEBRIS REMOVAL PLAN
	5 CONCEPTUAL SITE PLAN
	6 CONCEPTUAL STORMWATER MANAGEMENT PLAN


	Tierra Preliminary Report_The Landings.pdf
	6511-19-027.pdf
	Sheets and Views
	6511-19-027-BORING LOCATION PLAN
	6511-19-027-SOIL PROFILES (1)
	6511-19-027-SOIL PROFILES (2)
	6511-19-027-SOIL PROFILES (3)
	6511-19-027-SOIL PROFILES (4)
	6511-19-027-SOIL PROFILES (5)
	6511-19-027-DEBRIS (1)
	6511-19-027-DEBRIS (2)
	6511-19-027-DEBRIS (3)
	6511-19-027-DEBRIS (1958)






