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EAC Consulting, Inc.
815 NW 57th Avenue, Suite 402
Miami, FL 33126
Attention:

Re:

Mr. Michael Adeife, P.E.
Vice President, Civil Engineering
Geotechnical Engineering Services Report
Pump Stations S-319 and S-362 Generator Replacement and Relocation
South Florida Water Management District (SFWMD)
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Dear Michael:
TIERRA SOUTH FLORIDA, INC. (TSF) is pleased to transmit our Geotechnical Engineering
Study Report for the referenced project. This report includes the results of field exploration and
geotechnical recommendations for foundation design, as well as general site development.
We appreciate the opportunity to perform this Geotechnical Study and look forward to continued
participation during the final design and construction phases of this project. If you have any
questions pertaining to this report, or if we may be of further service, please contact our office.
Respectfully submitted,
TIERRA SOUTH FLORIDA, INC.

Wenbin Zhao, Ph. D., P.E.
Project Engineer
FL Registration No. 78558
WZ/RV:

Ramakumar Vedula, P.E.
Principal Engineer
FL Registration No. 54873
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1.0 EXECUTIVE SUMMARY
A geotechnical exploration and evaluation of the subsurface conditions have been completed for the
proposed Generator Replacement and Relocation in SFWMD’s Pump Stations S-319 and S-362,
Florida. In general, beneath the pavement, the subsoil typically consisted of sandy soils followed by
alternating sandy limestone and sand layers to the boring termination depths. At the time of the
drilling, groundwater was typically encountered about 8.5 feet below the ground surface at Pump
Station S-362 and about 15 feet at Pump Station S-319.
The geotechnical study completed for the proposed development indicates that the site is suitable
for the planned construction when viewed from a soil mechanics and foundation engineering
perspective.
The proposed structure could be supported on a shallow foundation system after following proper
site preparation procedure. An allowable bearing pressure of 3.0 kips per square foot (ksf) could be
utilized for footings bearing on sand. After following normal site preparation procedures, based on
the subsurface conditions encountered, the ground floor slab can be designed as a slab-on-grade
bearing on compacted soil.
The owner/designer should not rely solely on this Executive Summary and must read and evaluate
the entire contents of this report prior to utilizing our engineering recommendations in preparation
of design/construction documents.
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2.0 PROJECT INFORMATION
2.1 Project Authorization
TSF has completed a geotechnical exploration for the proposed Generator Replacement and
Relocation in SFWMD’s Pump Stations S-319 and S-362, Florida. Our services were authorized
by EAC Consulting, Inc.
2.2 Project Description
Our understanding of the project is based on information provided by EAC Consulting, Inc. One
generator relocation building will be added to the existing building at Pump Station S-319 and
Pump Station S-362. The proposed generator relocation buildings will be similar and be one story
structure. Based on the load information provided by Mr. Trevor Adams with Brindley Pieters &
Associates, Inc., maximum column and wall loads will be on the order of 175 kips and 10 kips
per linear feet. Additionally, we assume that the site will be at design grade.
The geotechnical recommendations presented in this report are based on the available project
information, building location, and the subsurface materials described in this report. If any of the
noted information is incorrect, please inform TSF in writing so that we may amend the
recommendations presented in this report if appropriate and if desired by the client. TSF will not be
responsible for the implementation of its recommendations when it is not notified of changes in the
project.
2.3 Purpose and Scope of Services
The purpose of this study was to explore the subsurface conditions at the site to enable an evaluation
of acceptable foundation systems for the proposed construction. This report briefly outlines the
testing procedures, describes the site and subsurface conditions, and presents geotechnical
recommendations for foundation design and general site development.
Our scope of services included: the drilling of two (2) Standard Penetration Test (SPT) borings at
each pump station: one to a depth of 30 feet, and one to a depth of 50 feet below the existing
ground surface, as well as the preparation of this geotechnical report. This report briefly outlines
the testing procedures, presents available project information, describes the site and subsurface
conditions, and presents recommendations regarding the followings:
•
•
•

Foundation soil preparation requirements.
Foundation recommendations.
Comments regarding factors that may impact construction and performance of the
proposed construction.

The scope of services did not include an environmental assessment for determining the presence or
absence of wetlands or hazardous or toxic materials in the soil, surface water, groundwater, or air on
or below, or around this site. Any statements in this report regarding odors, colors, and unusual or
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suspicious items or conditions are strictly for informational purposes. Prior to further development
of this site, an environmental assessment is advisable.
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3.0 SITE AND SUBSURFACE CONDITIONS
3.1 Site Location and Description
The project site is located within SFWMD’s Pump Stations S-319 and S-362, west of the City of
Wellington and south of Southern Boulevard (SR 80), Florida. The sites are currently vacant and
severed as parking lots.
3.2 Subsurface Conditions
Review of “Soil Survey of Palm Beach County Area, Florida”, prepared by the United States
Department of Agriculture (USDA) Soil Conservation Service (SCS), indicates the Pump Station S319 site is mapped primarily as Riviera fine sand, 0 to 2 percent slopes. Pump Station S-362 site is
mapped primarily as Okeelanta muck, drained, 0 to 1 percent slopes.
Our subsurface investigation consisted of drilling of two (2) Standard Penetration Test (SPT)
borings at each pump station: one to a depth of 30 feet, and one to a depth of 50 feet below the
existing ground surface. The attached Boring Location Plan, on Sheets 1 and 2, shows approximate
locations of the borings. The borings were located on a levee; therefore, the first few feet will be
through levee fill and not directly through the soils identified in the SCS Soil Survey.
The SPT borings were drilled using a truck mounted CME-55 drill rig (equipped with an automatic
hammer), and mud rotary and casing procedures. Samples of the in-place materials were recovered
at a 2-foot interval using a standard split spoon driven with a 140-pound hammer freely falling 30
inches (the SPT sampling after ASTM D 1586). The samples of the in-place soils were returned to
our laboratory for classification by a geotechnical engineer.
Based on visual classifications, underneath the pavement, the subsoil typically consisted of levee fill
materials in the upper 10 to 12 feet, followed by alternate sandy limestone and sand layers to the
boring termination depths. Organic soils were not encountered in the borings at Pump Station S326; the muck material in the original ground as indicated in the SCS Soil Survey might have been
removed during the pump station construction and replaced with fill material. The soil profiles are
presented on Sheets 1 and 2 in the Appendix.
The above subsurface description is of a generalized nature intended to highlight the major
subsurface stratification features and material characteristics. The boring logs should be reviewed
for specific information at individual boring locations. These records include soil descriptions,
stratifications, and penetration resistances. The stratifications shown on the boring logs represent the
conditions only at the actual boring locations. Variations may occur and should be expected
between boring locations. The stratifications represent the approximate boundary between
subsurface materials, and the actual transition may be gradual. Water level information obtained
during field operations is also shown on the boring logs. The samples that were not altered by
laboratory testing will be retained for 30 days from the date of this report and then will be discarded.
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3.3 Groundwater Information
Groundwater levels were measured in the borings when first encountered. The groundwater was
typically encountered about 8.5 feet below the ground surface at Pump Station S-362 and about 15
feet at Pump Station S-319. Groundwater levels are expected to fluctuate with seasonal fluctuations.
We expect the groundwater to, typically, fluctuate within about 2 ft from where it was encountered
during the drilling operation. At this time, information is not available to assess if groundwater will
impact the proposed foundation construction.
In general, the seasonal high groundwater level is not intended to define a limit or ensure that future
seasonal fluctuations in groundwater levels will not exceed the estimated levels. Post-development
groundwater levels could exceed the normal seasonal high groundwater level estimate as a result of
a series of rainfall events, changed conditions at the site that alter surface water drainage
characteristics, or variations in the duration, intensity, or total volume of rainfall. We recommend
that the Contractor determine the actual groundwater levels at the time of the construction to
determine groundwater impact on his or her construction procedures.
3.4 Pavement Cores
Four (4) pavement cores were obtained at the boring locations on the existing pavements. The
pavement core data sheet of the recovered pavement core is attached to this report.
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4.0 EVALUATION AND RECOMMENDATIONS
4.1 Geotechnical Discussion
The geotechnical study completed for the proposed development confirms that the site is suitable
for the planned construction when viewed from a soil mechanics and foundation engineering
perspective. Subsurface conditions at the site are not expected to impose any major geotechnical
constraints or limitations on the proposed construction. We evaluated the use of shallow
foundations for support of the proposed buildings.
4.2 Foundation Recommendations
Conventional spread footings are generally most economical when the existing soil conditions allow
them to be founded at shallow depths. Based on the data currently available and given the site
preparation is completed as discussed in Section 5.0 of this report, we recommend supporting the
planned structure on conventional spread foundations based in engineered fill and/or the surficial
granular soils of the site. The footings should be designed and proportioned for a maximum bearing
pressure of 3,000 pounds per square foot (psf). Footings should bottom at least 18 inches below
final grade. Footings supporting individual columns should have a minimum width of 36 inches and
continuous footings a minimum width of 24 inches, even if the geometry produces a bearing
pressure less than the allowable.
Settlement of foundations based in the in-situ granular soils and/or engineered fill will occur as an
elastic response of the soils to the building loads applied. Given site and soil preparation that is
completed before footing construction, and using the design criteria discussed above, we expect that
total and differential foundation settlements to be about ½ inch and ½ inch, respectively. In our
opinion, these settlements are within the range considered tolerable for the types of structures
planned. The settlement forecast is based on imposed soil bearing pressure from structural loadings
not exceeding 3,000 psf in structural fill. Because the subsoils of the site are granular in nature,
settlement should occur as the loads are applied to foundations and should essentially be complete
by the time the building superstructures are finished.
We understand that expansion joints will be used between the existing structures and proposed
structures. The new column loads supported on shallow foundation adjacent to the existing structure
is expected to impose additional stresses on adjacent existing foundations. This could cause
additional settlement of the existing structure and the settlement is expected to be on the order of
less than ¼ inch.
The foundation excavations should be observed by a representative of TSF prior to steel or concrete
placement to assess that the foundation materials are capable of supporting the design loads and are
consistent with the materials discussed in this report.
4.3 Ground Floor Slab Recommendations
Following site preparation as described in Section 5.0, the building pad area should be leveled, filled
and compacted to subfloor elevation before placing concrete. Our experience indicates that floor
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slabs constructed without a vapor barrier will often experience future problems associated with
moisture and mildew. Therefore, we recommend interior floor slab subgrade soils be covered with a
vapor barrier (such as visqueen, normally 6 mil thick) before constructing the slab-on-grade floor.
Slab-on-grade construction may be used for the ground floor slabs of the structure. The slabs should
be adequately reinforced to carry the loads that are to be applied. The floor slab design, if based on
elastic methods, can employ a modulus of subgrade reaction of 150 pounds per cubic inch (pci). To
help avoid potential problems with cracking because of differential loadings, the floor slabs should
be liberally jointed and separated from columns and walls.
The friction factor between the soil and floor slabs should be taken as 0.35 without the vapor
barrier. A friction factor of 0.21 should be used for the vapor barrier-soil interface.
4.4 Utilities
All utilities should be installed per the requirements of the Civil Engineering drawings and
specifications. When backfilling over utility lines, the fill should be placed in lifts and compacted
to at least 95% of the material’s maximum dry density as determined by the Modified Proctor
Compaction Test (ASTM D 1557). The loose lift thickness is expected to vary between 6 inches
and 12 inches depending on the compaction equipment used by the contractor. Above normal
excavation efforts for excavations through sandy limerock and dense sand should be
expected.
4.5 Construction Excavation and Dewatering
The groundwater was encountered at about 8 feet and 15 feet below the existing ground surface
at S-362 and S-319, respectively. Excavations for the spread footings or/and floor slabs
construction are not anticipated to extend beyond the existing groundwater level. Therefore, in
our opinion dewatering is not required in this project. If the detwatering is needed for any reason,
open sump pumps or well points typically can be used to satisfactorily dewater the excavations.
Prior to the onset of excavation and dewatering, pending environmental issues, if any, should be
cleared by the governing agency. The dewatering requirements for should be revisited after the
design is finalized and the footing bottom elevations are established.
Sloped open-cut excavations are expected to be sufficient for construction of the shallower
footings. For the larger and deeper footings, special shoring or temporary retaining system may
be required to maintain the stability of nearby soils. Once more design information is available,
shoring requirements will need to be further evaluated. Above normal excavation efforts for
excavations through sandy limerock and dense sand should be expected.
Foundations of the existing structures should be shored/braced appropriately during
excavation of the proposed structure foundations, or utilities.
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5.0 SITE PREPARATION PROCEDURES
The site preparation work is expected to involve site clearing, subgrade proof-rolling, and
placement of compacted fill. Presented below is a brief review of the required work.
5.1 Site Clearing
All construction areas should be cleared of existing foundations, pavement, stumps, topsoil,
construction debris, and other above-ground debris. Underground utilities and foundation
remnants, if any, should be removed within the area of the proposed construction. The existing
base material can remain in-place; however, above normal excavation will be encountered due to
limerock base material.
5.2 Floor Subgrade Compaction and Engineering Fill
Prior to the construction of the ground floor slab the area should be proofrolled and compacted to
a field dry density not less than 95% of the material’s maximum dry density as determined by the
Modified Compaction Test (ASTM D1557). Tree removal area, if any, should be properly
compacted prior to fill placed to avoid any settlement. The building areas and 5 feet beyond
should be proofrolled with at least 10 passes with a self-propelled roller such as an Ingersoll-Rand
SD-100D or equivalent, and until the subgrade is compacted to at least 95% of the material’s
maximum dry density as determined by the Modified Proctor Compaction Test (ASTM D 1557).
In areas where the ground floor slab elevation is above existing grade, engineering fill will be
necessary to support slab-on-grade and other surface features such as entrance ramps, driveways,
and sidewalks. Such fill should also be compacted to the aforementioned 95% criteria. The
engineering fill materials must be placed under our close inspection and testing. The fill should
be inorganic granular soils or limerock free from deleterious materials approved by our firm. The
fill should be placed in lifts of no greater than 12 inches thick, and each lift should be compacted
to the aforementioned 95% criteria. In restricted areas where a small compactor must be used,
the lift thickness should be reduced to 6 inches to 9 inches, as directed by an inspector from our
firm.
Near the existing building (within 50 feet), proofrolling should be performed in a static mode.
Ground vibrations induced by the compaction operations should be closely monitored to assess if
there is a potential impact to any near-by structures.
5.3 Footing
Following the proofrolling operation described above, the foundation areas should be excavated
to the footing subgrade elevation and completed to at least 95% of the material’s maximum dry
density as determined by the Modified Proctor Compaction Test (ASTM D 1557). The footings
should be formed and poured in-the-dry. Loose soil zones encountered at the bottom of the
footing excavations should be removed and/or compacted as directed by the Geotechnical
Engineer. After excavation for footings, the footing subgrade should be observed and tested by a
representative of TSF prior to steel or concrete placement to assess that foundation materials are
capable of supporting the design load and are covered with the materials discussed in the report.
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6.0 ENGINEERING INSPECTION
During construction, it is important that work be performed under qualified inspection to ensure
proper procedures are followed. We will perform all foundation and earthwork related
inspections, and reports will be prepared for your records and submission to the appropriate
governmental agencies.
7.0 REPORT LIMITATIONS
The recommendations submitted are based on the available subsurface information obtained by TSF
and design details furnished to us for the proposed project. If there are any revisions to the plans for
this project or if deviations from the subsurface conditions noted in this report are encountered
during construction, TSF should be notified immediately to determine if changes in the foundation
recommendations are required. If TSF is not retained to perform these functions, TSF will not be
responsible for the impact of those conditions of the project.
The geotechnical engineer warrants that the findings, recommendations, or professional advice
contained herein have been made in accordance with generally accepted professional
geotechnical engineering practices in the local area. No other warranties are implied or
expressed.
After the plans and specifications are more complete, the geotechnical engineer should be retained
and provided the opportunity to review the final design plans and specifications to check that our
engineering recommendations have been properly incorporated into the design documents.
This report has been prepared for the exclusive use of EAC Consulting, Inc. for the specific
application to the proposed Generator Replacement and Relocation in SFWMD’s Pump Stations
S-319 and S-362, Florida.
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PAVEMENT CORING DATA
Page No.:1
Project No.:

7111-15-398

Date: 4/5/16

Name: Pavement Cores- Generator Relocation at Pump Station S-319 and S-362
Base
Core No.

Pavement
Core Type

PC-4

ASPHALT

2

Sand with
Limerock

PC-5

ASPHALT

2 1/4

PC-6

ASPHALT

PC-7

ASPHALT

Note:

Total Core
Length (in)

Cored By: Danny Reeves

Subgrade

CRACK
Comments

Type

Thickness
(in)

6

Sand with Limerock

>12

at B-4 location

Sand with
Limerock

6

Sand with Limerock

>12

at B-5 location

2 1/8

Sand with
Limerock

6

Sand with Limerock

>12

at B-6 location

2 3/4

Sand with
Limerock

6

Sand with Limerock

>12

at B-7 location

Type

Thickness
(in)

Depth (in)

