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26-MAR-2014
Ardaman Project No. 14-33-4506
AECOM
4415 Metro Parkway, Suite 404
Fort Myers, FL 33916
Attention:

Mr. Donovan S. Bramlett, P.E.

SUBJECT:

Subsurface Soil Exploration
Analysis and Recommendations
Proposed Master Pump Station 306A
Wastewater Basin Analyses (Basin 3) Project
Naples, Collier County, Florida

Gentlemen:
As requested and authorized by AECOM, Ardaman & Associates, Inc. (Ardaman) has completed the
subsurface soil exploration program for the subject project. The purpose of this program was to evaluate
the general subsurface conditions in the project area and provide recommendations for foundation design
and construction.
This report documents our findings and conclusions. It has been prepared for the exclusive use of AECOM
and their consultants for specific application to the subject project in accordance with generally accepted
geotechnical engineering practices. No other warranty, expressed or implied, is made.

PROJECT DESCRIPTION AND SITE LOCATION
The PS 306A Force Main Extension project will entail a new force main along a route from new Master
Pump Station PS 306A near U.S. 41 and Thomasson Lane, southeast along the west right-of-way of U.S.
41 (Tamiami Trail East) to Entrance Road, then east along Sholtz Street and north along Collins Avenue to
the South County Water Reclamation Facility in Naples, Collier County, Florida. Ardaman defined
subsurface conditions at requested locations along the proposed force main alignment and summarized the
findings in a Report of Subsurface Soil Exploration dated February 19, 2014. This report summarizes the
findings from the test borings performed in proximity to the MPS 306A.
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The general site vicinity of the proposed master pump station is presented on the Site Location Plan as
Figure 1. The area is presently heavily wooded and it was necessary to offset the test borings to open and
accessible areas north and south of the proposed master pump station location as shown on the Boring
Location Plan presented as Figure 2.

SCOPE
The scope of our services was limited to the following items:
1.

Conducting two Standard Penetration Test (SPT) borings to determine the nature and condition
of the subsurface soils.

2.

Reviewing each soil sample obtained in our field testing program by a geotechnical engineer in
our laboratory for further identification and assignment of laboratory tests, if required.

3.

Analyzing the existing soil conditions with respect to the proposed construction as it relates to
foundation design.

4.

Preparing this report to document the results of our field exploration and laboratory testing
programs, engineering analysis and foundation design recommendations.

FIELD EXPLORATION PROGRAM
Our field exploration consisted of performing two Standard Penetration Test (SPT) borings. The SPT
borings were drilled to a depth of 30 feet below the existing ground surface. The borings are labeled B-17
and B-18 sequential from the 16 SPT borings performed for the force main alignment project previously
reported on February 19, 2014. The SPT borings were conducted using methods consistent with ASTM D1586. The equipment and procedures used in the SPT borings are described in detail in the Appendix.
The locations of the borings are shown on the attached Figure 2–Boring Location Plan. They were
located by measurement from the site features shown on an aerial photograph of the site obtained from the
Collier County Property Appraiser’s website. The locations indicated should be considered accurate only to
the degree implied by the method of measurement used. If a more precise location of the borings is
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desired, then we recommend that a registered land surveyor be employed to locate the borings on site.
GPS coordinates of each boring location are provided on each boring log.

GENERAL SUBSURFACE CONDITIONS
The general subsurface conditions encountered during the field exploration are shown on the attached soil
boring logs. Soil stratification is based on examination of recovered soil samples and interpretation of the
field boring logs. The stratification lines represent the approximate boundaries between the soil types, the
actual transitions may be gradual.
A generalization of subsurface soil conditions encountered in the borings is described below.
Depth
From

To

Soil Description

Ground Surface

5.5' – 8'

Loose fine sands (SP). Thin layers of clayey sands (SC) and slightly
silty fine sands (SP-SM) were encountered on top of the rock.

5.5' – 9.0'

10.5' – 12'

Hard Limestone.

10.5' - 12'

22'

Loose calcareous silty medium and fine sands with some gravel-size
cemented sands and limerock. The stratum is partially cemented.

22'

TERM

Medium dense calcareous slightly silty medium and fine sands with
some gravel-size cemented sands and limerock. This stratum is
partially cemented.

Groundwater was encountered in the boreholes at depths ranging from 4.5 to 5.5 feet below the existing
ground surface at the time of our field exploration (19-MAR-14). The groundwater depths shown on the
boring logs represent the groundwater surface encountered on the dates shown. Fluctuations in
groundwater level should be anticipated throughout the year due to seasonal variations in rainfall, and other
factors.
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LABORATORY TESTING PROGRAM
Representative soil samples obtained during our field sampling operation were packaged and transferred to
our office and, thereafter, examined by a geotechnical engineer to obtain more accurate descriptions of the
existing soil strata The soil descriptions shown on the logs are based upon visual-manual procedures in
accordance with local practice. Soil classification is in general accordance with the Unified Soil
Classification System (ASTM D-2487) and is also based on visual-manual procedures.

ANALYSIS AND RECOMMENDATIONS
Site Dewatering and Structure Excavation and Backfilling
The methods for control of the groundwater and dewatering process required to achieve the necessary
excavation and subsequent construction, backfilling and compaction requirements should be determined by
the contractor. Regardless of the methods used, we recommend drawing-down the water table at least 2
feet below the bottom of the excavation to preclude "pumping" and/or compaction/stability-related problems
with the foundation soils. The SP, SP-SM and SM soils can usually be dewatered by well pointing and
sump methods. Groundwater control within the limestone can be variable depending upon the degree of
weathering.
Fine sands (SP) and slightly silty fine sands (SP-SM) are anticipated to a depth of approximately 6 feet
followed by hard limestone to a depth of 11 to 12 feet. Excavation into the limestone will likely require
dynamic methods for rock excavation such as hoe rams or hydraulic hammers. Partially cemented gravelly
silty sands (SM) are anticipated below the rock. The structure or any pipe bearing within the rock or the
underlying SM stratum should be bedded in 6 to 12-inches of gravel. Typically, we recommend the use of
FDOT No. 89 stone for pipe bedding (because of soil migration concerns) and the use of FDOT No. 57
stone for bedding or stabilizing under the structure.
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The fine sands (SP) and slightly silty fine sands (SP-SM) are suitable for use as backfill. The partially
cemented gravelly silty sands (SM) below the rock are typically not suitable for use as backfill because of
excessive silty fines. Temporary stockpiling of all excavated material is necessary to drain excess free
water before the backfilling and compaction process. Additional backfill material should consist of clean to
slightly silty fine sands (SP or SP-SM), free of organic material or other deleterious materials, with less than
12 percent passing the U.S. Sieve No. 200.
Fill material should be placed in thin lifts not exceeding 12 inches in uncompacted thickness. Each lift
should be compacted by repeated passes with appropriate compaction equipment to achieve a minimum of
95 percent of the Modified Proctor maximum dry density (ASTM D-1557).

SOIL-DESIGN PARAMETERS
The following soil design parameters are recommended for use in design of the structure.
Unit weight of soil above water γt = 112 pcf
Saturated unit weight of water γb = 50 pcf
Angle of internal friction, ø =30°
Cohesion, c = 0 psf
Active earth pressure, Ka, = 0.33
At-rest earth pressure, Ko = 0.50
Passive earth pressure, Kp = 3.00
Wall friction (steel sheet piles), δ = 17°
Wall friction (concrete sheet pile), δ = 20°
Note that seasonal high water tables through the summer months will rise to within 1-foot of the natural
ground surface. Seasonal lows will drop 6 to 7 feet below the ground surface during the spring months.
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GENERAL COMMENTS
The analysis and recommendations in this report are based on the data obtained from the two soil borings
performed at the approximate location indicated on the attached Figure 2–Boring Location Plan.
This report does not reflect any variations that may occur on site. The nature and extent of variations may not
become evident until during the course of construction. If variations then appear evident, it will be necessary
for a reevaluation of the recommendations of this report to be made after performing on-site observations
during the construction period and noting the characteristics of any variations.
When the final design and specifications are completed, we would like the opportunity to review them to
determine whether changes in the original concept may have affected the validity of our recommendations
and whether these recommendations have been implemented in the design and specifications.
While the boring is representative of subsurface conditions at their respective locations and for their
respective vertical reaches, local variations characteristic of the subsurface materials of the region are
anticipated and may be encountered. The boring log and related information are based on the driller's log and
visual examination of selected sample in the laboratory. The delineation between soil types shown on the log
is approximate and the description represents our interpretation of subsurface conditions at the designated
boring location and on the particular date drilled.
If you have any questions about this report, please contact this office.
Very truly yours,
Ardaman & Associates, Inc.
Florida Certificate of Authorization No. 00005950

Gary A. Drew, P.E.
Vice President/Branch Manager
FL License No. 35504
GAD/egs

Distribution:
Client - 2 copies + electronic
Ardaman & Associates, Inc.
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SOIL BORING, SAMPLING AND TESTING METHODS
PROJECT SOIL DESCRIPTION PROCEDURE – UNIFIED
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TO: AECOM
4415 Metro Parkway, Suite 404
Fort Myers, FL 33916

08-SEPT-2014
Project No. 14-33-4506

Attention: Mr. Donovan S. Bramlett, P.E.
SUBJECT:

Proposed MPS 306 Pumping Station
Wastewater Basin Analyses (Basin 3) Project
Naples, Collier County, Florida

REFERENCE: Ardaman and Associates, Inc. Report of Subsurface
Soil Exploration, Analysis and Recommendations
for the subject project dated March 26, 2014
Gentlemen:
We were provided with plans for the proposed MPS 306 pumping station and provide the following
recommendations for the site preparation and foundation design.
The proposed pumping station will be a single-story concrete and masonry-framed building with slab-ongrade bearing on approximately 1 to 3 feet of fill. Maximum column and wall loads are estimated not to
exceed about 150 kips and 8 klf, respectively.
In view of the findings in our referenced geotechnical report, subsurface soil conditions appear to be adequate
to allow use of a shallow footing foundation system with slab-on-grade. Compaction of the surface soils is
recommended to increase the soil bearing capacity and minimize foundation settlement.
The following are our recommendations for overall site preparation and foundation design that we feel are
best suited for the proposed facility and existing soil conditions. These recommendations are made as a
guide for the design engineer, parts of which should be incorporated into the project's general specifications.
Site Preparation:
1.
The entire building area "footprint" and parking/drive areas, plus a minimum margin of 5 feet,
should be stripped and grubbed of all surface vegetation, debris or other deleterious material, as
encountered. During the clearing and grubbing operation, roots with a diameter greater than 1inch or small roots in high density should be completely removed. These materials should be
disposed of in areas designated by the Owner.
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2.

The cleared surfaces in construction areas should be proofrolled using the appropriate compaction
equipment for site and soil conditions. Adjust the moisture content of the soil, as necessary, to aid
compaction. Sufficient passes should be made to develop a minimum dry density of 95 percent of
the Modified Proctor Maximum Dry Density (ASTM D-1557) to a depth of 12 inches below the
compacted surface. Replace all material, if determined to be deleterious, in areas that "yield"
during the proofrolling operation and replace with suitable fill material conforming to that stated in
Item 4.

3.

After satisfactory proofrolling of the cleared surface in accordance with the above, filling with
suitable material may proceed. Fill material should conform to that stated in Item 4 below. The fill
should be placed in level lifts not exceeding 12 inches in uncompacted thickness. Each lift should
be compacted by repeated passes with appropriate compaction equipment to achieve at least 95
percent of the Modified Proctor Maximum Dry Density (ASTM D-1557). The filling and compaction
operations should continue until the desired elevation(s) is achieved.

4.

Fill material should preferably consist of clean to slightly silty fine sands (SP or SP-SM), free of
organic or other deleterious materials, with less than 12 percent passing the U.S. Sieve No. 200.

5.

Excavate the continuous wall footing lines and/or column footings to the proposed bottom of
footing elevations and, thereafter, verify the in-place compaction. If necessary, compact the
bottom of the excavations to achieve a minimum dry density of 95 percent of the Modified Proctor
Maximum Dry Density (ASTM D-1557). This density should be developed to a minimum depth of
12 inches below the bottom of the footings. Overexcavate and recompact, as necessary, to fulfill
the above compaction criteria. The moisture content of the foundation soils must be controlled
during the compaction procedure to aid compaction.

6.

Ardaman should be employed by the Owner to observe and test all prepared and compacted
areas to document that all unsuitable soils are removed and that the foundation and fill soils are
prepared and compacted in accordance with the above recommendations.

FOUNDATION DESIGN:
Foundation soils prepared in accordance with the above recommendations should be suitable for supporting
the proposed structure on an economical and conventionally designed shallow foundation system. The
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foundations may be designed for an allowable net soil contact pressure of 2,000 pounds per square foot (psf)
or less.
Column footings should be a minimum of 24 inches wide and wall footings should be a minimum of 18 inches
wide. Minimum soil coverage of 12 inches should be maintained from the bottom of the exterior foundations
to the adjacent outside finished grades.
Based on the boring information and the assumed loading conditions, the recommended allowable net soil
contact pressure will yield a minimum factor of safety in excess of two against bearing capacity failure. The
total settlement is estimated to be 1-inch or less, and differential settlement between adjacent footings is
estimated to be 3/4-inch or less. Because foundation soils are mostly coarse-grained, the majority of
settlement will occur during construction as the load is being applied.
Compaction Recommendations Summary:
Below is a summary of compaction recommendations for various project elements. We recommend a
moisture content range of -4 to +2 percent of the optimum moisture content at the time of compaction as
determined by Modified Proctor (ASTM D-1557) procedure.

Bottom of Footings
Slab Subgrade
Structural Fill

Percent
Compaction
ASTM D-1557
95
95
95

Paving
limerock base
stabilized subgrade
embankment

98
98
95

full thickness per 10,000 s.f.
full thickness per 10,000 s.f.
full depth
per 5,000 s.f. per lift

Utility Trenches
(in paved area)

95

full depth

per 300 l.f. alternate lifts

Utility Trenches
(outside paved area)

90

full depth

per 300 l.f. alternate lifts

Beneath Sidewalks
and Exterior Slabs

95

12 inches

per 5,000 s.f.

Location
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Depth

Recommended Test Frequency

12 inches
12 inches
full depth

at column footings and every 75 l.f. of wall footing
per 2,500 s.f.
per 2,500 s.f. per lift
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GENERAL COMMENTS
The analysis and recommendations in this report are based on the data obtained from the 2 soil borings
performed at the approximate locations indicated on the Figure 2-Boring Location Plan in the referenced
geotechnical report.
This report does not reflect any variations that may occur between the borings. The nature and extent of
variations may not become evident until during the course of construction. If variations then appear evident, it
will be necessary for a reevaluation of the recommendations of this report to be made after performing on-site
observations during the construction period and noting the characteristics of any variations.
When the final design and specifications are completed, we would like the opportunity to review them to
determine whether changes in the original concept may have affected the validity of our recommendations
and whether these recommendations have been implemented in the design and specifications.
While the borings are representative of subsurface conditions at their respective locations and for their
respective vertical reaches, local variations characteristic of the subsurface materials of the region are
anticipated and may be encountered. The boring logs and related information are based on the driller's logs
and visual examination of selected sample in the laboratory. The delineation between soil types shown on the
logs is approximate and the description represents our interpretation of subsurface conditions at the
designated boring locations and on the particular date drilled.
If you have any questions, please contact the undersigned.
Very truly yours,
Ardaman & Associates, Inc.
Florida Certificate of Authorization No. 00005950

Gary A. Drew, P.E.
Vice President/Branch Manager
License No. 35504
GAD/egs
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American Concrete Institute
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Materials Consultants

Ardaman Project No. 13-33-4506
19-FEB-2014
AECOM
4415 Metro Parkway, Suite 404
Fort Myers, FL 33916
Attention:

Mr. Donovan S. Bramlett, P.E.

SUBJECT:

Subsurface Soil Exploration
Wastewater Basin Analyses (Basin 3)
PS 306A Force Main Extension
Naples, Collier County, Florida

Gentlemen:
As requested and authorized by AECOM, Ardaman & Associates, Inc. (Ardaman) has performed the
subsurface soil exploration program for the proposed PS 306A Force Main Extension as part of the
Wastewater Basin Analyses (Basin 3) project in Naples, Collier County, Florida.
This report documents our subsurface field exploration and laboratory testing programs. It has been
prepared for the exclusive use of AECOM and their consultants for specific application to the subject
project in accordance with generally accepted geotechnical engineering practices for specific application to
the subject project study area indicated in this report. No other warranty, expressed or implied, is made.

PROJECT DESCRIPTION AND LOCATION
The PS 306A Force Main Extension project will entail a new force main along a route from a new Pump
Station PS 306A at U.S. 41 and Thomasson Lane, southwest along the west right-of-way of U.S. 41 to
Entrance Road, then east along Sholtz Street and north along Collins Avenue to the South County Water
Reclamation Facility in Naples, Collier County, Florida. Ardaman defined subsurface conditions at
requested locations along the proposed force main alignment for the anticipated construction to include cut
and cover, jack and bore and directional drill by performing test borings at the locations shown on the
attached Boring Location Plans presented as Figures 1 through 5 in Appendix 1.
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SCOPE
The scope of our services was limited to the following items:
1.

Conducting 12 Standard Penetration Test (SPT) borings and four power Auger borings to
determine the nature and condition of the subsurface soils along the proposed force main
alignment.

2.

Reviewing each soil sample obtained in our field testing program by a geotechnical engineer in
our laboratory for further identification and assignment of laboratory tests, if required

3.

Performing the appropriate laboratory tests on selected samples.

4.

Preparing this report to document the results of our field exploration and laboratory testing
programs.

It is the intent of this report to present general information about subsurface soil and groundwater
conditions in the project study area as disclosed by the test borings to the design engineers and contractors
on this project.
FIELD EXPLORATION PROGRAM
Our field exploration consisted of performing 12 Standard Penetration Test (SPT) borings advanced to
depths of 15, 30 and 40 feet. In addition, four power Auger borings were performed to a depth of 15 feet
each. The borings are labeled B-1 through B-16. The SPT borings were conducted using methods
consistent with ASTM D 1586-Standard Method for Penetration Test and Split Barrel Sampling of Soil. The
power Auger borings were conducted using methods consistent with ASTM D-1452. The equipment and
procedures used in the SPT and Auger borings are described in detail in the Appendix 4.
The approximate locations of the borings are shown on the attached Boring Location Plans – Figures 1
through 5 located in Appendix 1, which are copies of aerial photos obtained from Collier County Property
Appraisers website. The borings were located by a representative of Ardaman utilizing existing site
features, as shown on the aerial photo, and as existing site conditions (overhead and underground utilities)
would allow for drill rig access. The GPS coordinates of each boring location using a hand-held GPS device
are recorded on each boring log.
Ardaman & Associates, Inc.

Report of Subsurface Soil Exploration
Wastewater Basin Analyses (Basin 3)
PS 306A Force Main Extension
Naples, Collier County, Florida

19-FEB-2014
Project No.14-33-4506
Page No. 3

GENERAL SUBSURFACE CONDITIONS
The general subsurface conditions encountered during the field exploration are shown on the attached soil
boring logs presented in Appendix 2. Soil stratification is based on examination of recovered soil samples
and interpretation of the field boring logs. The stratification lines represent the approximate boundaries
between the soil types, the actual transitions may be gradual.
Because of the large study area, only broad generalities may be stated about subsurface conditions. The
reader is encouraged to review the boring logs to become familiar with soil and rock types anticipated along
the force main alignment.
In general, the borings encountered fine sands (SP) from the ground surface to depths ranging from 3 feet
to 13 feet. A thin sandy limestone or calcareous sandstone caprock layer was encountered in most of the
borings below the surficial sands. In test borings B-1 and B-2 by the Lely Main Canal, the rock was
significant beginning at a depth of 12 feet and extending to 26 feet as hard limestone and to 37 feet as soft
limestone in Boring B-2. Below the caprock layer, all the borings encountered loose to medium dense
calcareous silty medium and fine sands (SM) with variable gravel content and variable cementation. The
SPT N-Values reflect the degree of calcareous cementation ranging from very loose (0 to 4 blows per foot
(bpf)) to dense (>50 bpf).
Groundwater was encountered in the boreholes at 3 to 6 feet below the existing ground surface at the time
of our field exploration (02/21 – 2/6/2014). The groundwater depths shown on the boring logs represent the
groundwater surface encountered on the dates shown. Fluctuations in groundwater level should be
anticipated throughout the year due to seasonal variations in rainfall, and other factors.
LABORATORY TESTING PROGRAM
Representative soil samples obtained during our field sampling operation were packaged and transferred to
our office and, thereafter, examined by a geotechnical engineer to obtain more accurate descriptions of the
existing soil strata. Laboratory testing was performed on selected samples as deemed necessary to aid in
soil classification and to further define the engineering properties of the soils. The laboratory tests included
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Natural Moisture Content, Percent Finer than the U.S. No. 200 Sieve (percent silt and clay) and Sieve
Analysis.
The test results are presented on the soil boring logs presented in Appendix 2 at the depths from which
the samples were recovered. The results of sieve analysis are presented on grain-size distribution curves
presented in Appendix 3. The soil descriptions shown on the logs are based upon visual-manual
procedures in accordance with local practice. Soil classification is in general accordance with the Unified
Soil Classification System (ASTM D-2487) and is also based on visual-manual procedures.
CLOSURE
While the borings are representative of subsurface conditions at their respective locations and for their
respective vertical reaches, local variations characteristic of the subsurface materials of the region are
anticipated and may be encountered. The boring logs and related information are based on the driller's
logs and visual examination of selected samples in the laboratory. The delineation between soil types
shown on the logs is approximate and the description represents our interpretation of subsurface conditions
at the designated boring locations and on the particular date drilled.

If you have any questions about this report, please contact this office.
Very truly yours,
Ardaman & Associates, Inc.
Florida Certificate of Authorization No. 00005950

Gary A. Drew, P.E.
Vice President/Branch Manager
License No. 35504
GAD/egs

Distribution: Client – 2 hard copies + electronic pdf
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BORING LOCATION PLANS
FIGURES 1 – 5
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= STANDARD PENETRATION TEST BORING LOCATION
= POWER AUGER BORING LOCATION
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FIGURE 1

BORING LOCATION PLAN
SOURCE: COPY OF AERIAL PHOTOGRAPH OBTAINED FROM THE
COLLIER COUNTY PROPERTY APPRAISER’S WEBSITE
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APPENDIX 2
SPT AND POWER AUGER BORING LOGS
B-1 THROUGH B-16
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