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PROJECT DESCRIPTION 
 

Our initial understanding of the project was provided in our proposal and was discussed in the 

project planning stage.  A period of collaboration has transpired since the project was initiated 

and our final understanding of the project conditions is as follows: 

 

Item Description 

Project location 

An approximately 100-foot section of retaining wall located on the north side of 

the silt basin for the Palma Sola Yacht Basin.    The Palma Sola Yacht Basin is 

on the east side of Palma Sola Bay, and is encircled between Alcazar Drive to 

the north and east, Alhambra Drive to the south, and Palma Sola Blvd. to the 

west in Bradenton, Manatee County, Florida. (See Exhibit 1: Site Location)   

Existing 

Improvements 

A 100-foot length of concrete sheet pile retaining wall has experienced toe 

failure. The failure occurred in early September 2016 following a heavy rainfall 

event. 

We understand that the sheet pile retaining wall was originally constructed in 

the 1960’s (i.e. more than 50 years ago). 

Proposed 

construction 
Replacement of the failed concrete retaining wall 

Grading 

Elevation data was provided on a plan sheet titled “Topographic Survey Palma 

Sola Yacht Basin”, dated March 2017 by Hyatt Survey Services, LLC, Inc.  

Approximate elevation of the bottom of the basin: -6’ to -7’ (NAVD) 

Mean High Water Line Elevation : +0.43’ (NAVD) 

Approximate elevation of the existing retaining wall cap: +3’ (NAVD) 

Approximate elevation of the existing road on the north of the basin : +6’ to +7’ 

(NAVD) 

We assumed that site grades are to remain unchanged. 

Estimated start of 

construction 
November 2017 
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Item Description 

Failure of the 

existing   retaining 

wall 

 

Failure of the 

existing   retaining 

wall 
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EXPECTED GEOTECHNICAL CONDITIONS 
 

In order to develop a program of exploration that provides a geotechnical characterization 

sufficient for the planned construction we have developed an opinion of the geotechnical 

conditions expected.  This opinion is based upon information available in the public domain as 

well as Terracon’s historical records in the vicinity of the project site.  This data review allows a 

prediction of the geotechnical conditions that will be encountered at the site, and it provides the 

understanding necessary to develop our scope of services for field exploration and laboratory 

testing.  Our opinion is based upon this data alone, without the benefit of site-specific data.  

Therefore, the opinions stated in this section cannot be used for design, and must be confirmed 

with site-specific exploration.   

 

Information Sources 
 

Terracon has developed concepts for developing and managing subsurface characterization 

data, using GIS methods for the following information: 

 

■ Publically available information related to:   

o Topography – USGS Topographic Map  

o Soil Survey Maps – USDA Soil Survey of Manatee County, Florida, issued April 

1983 

o Aerial Photographs (FDOT Aerial photo lookup system and Google Earth)– 1973, 

1977, 1980, 1991,1994, 1998, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2010, 

2012, 2013, 2014 and 2016 

 

■ Terracon’s Historic Information related to 

o Soil Borings (including laboratory test results) 

o Groundwater information 

o Geotechnical engineering reports 

 

Expected Geotechnical Conditions 

 
The results of our review of the above-listed data indicate that the site is relatively level and the 

shading on the USGS Topographic Map shows the site as built-up land (i.e. developed). The 

USDA Soil Survey shows the Palma Sola Basin is being mapped with Soil Unit 9, Canaveral sand 

on the western half of the site and Soil unit 20, EauGallie fine sand and Soil Unit 42, Pomello fine 

sand on the eastern half of the site.  

 

Unit 9, Canaveral sand, filled, is comprised of nearly level, moderately well drained to somewhat 

poorly drained soil that consists of sand and shells that have been dredged or excavated from 

water areas and then leveled and smoothed, mainly for urban use.  The fill material varies within 
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short distances and ranges from about 20 to 80 inches in thickness.  The typical soil profile 

consists of fine to coarse sand with shell and may contain balls of clayey or loamy material in 

some places.  The Seasonal High Groundwater Table (SHGWT) is reported to lie at a depth of 

40 to 60 inches and is dependent on the thickness of the fill material. 

 

Unit 20, EauGallie fine sand, is comprised of nearly-level, poorly drained soil in broad areas of 

flatwoods.  The typical soil profile consists of fine sand to a depth of 42 inches and underlain by 

loamy fine sand to a depth of 65 inches.  Under natural (pre-development) conditions, the 

Seasonal High Groundwater Table (SHGWT) is reported to lie at a depth of less than 10 inches 

below the land surface (bls) for 2 to 4 months of the year. 

 

Unit 42, Pomello fine sand, 0 to 2 percent slopes, is comprised of nearly level, moderately well 

drained soil on low ridges in flatwoods.  The typical soil profile consists of fine sand to a depth of 

80 inches.  Under natural (pre-development) conditions, the Seasonal High Groundwater Table 

(SHGWT) is reported to lie at a depth of 24 to 40 inches for 1 to 4 months of the year. The soil 

survey map is shown below. (Scale: 1” =200’)   

 

 
9. Canaveral Sand; 20. EauGallie fine sand; 42. Pomello fine sand 

9

20

42
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Historical aerial photographs show the existing basin and retaining wall in place by 1973. The site 

remains generally unchanged from 1973 to the present day. 

 

Additionally, based on Terracon’s Historic Information for a site located approximately 1 mile 

northwest of the site, we expect the borings to find fine sands with varying amounts of silt to a 

depth of about 35 feet bgs. 
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EXPLORATION AND TESTING PROCEDURES 
 

Based on our understanding of the project as noted in Project Understanding, and as requested 

by you, we completed the following scope of services for field exploration and laboratory testing 

for this project.   

 

Field Exploration 
 

Our field exploration work included the drilling and sampling of exploratory soil borings consistent 

with the following schedule.   

 

Number of Borings Boring Depth (ft.) Planned Location 

2 30 Back of the retaining wall 

2 piezometer wells 10 
Between Alcazar Drive and top of 

the existing retaining wall 

 

Locations of soil borings are provided on our Exploration Plan. The locations are limited to the 

planned sheet pile wall replacement area. The locations were established in the field by 

Terracon’s exploration team using a hand-held GPS unit.  The locations and elevations of the 

borings and piezometer locations were surveyed by Hyatt Surveying and provided to us. The survey 

titled “Topographic Survey Palma Sola Yacht Basin” dated March 2017, is presented in Addition Files 

of Geo Report. 

 

We advanced the soil borings with a track-mounted drill rig using a cutting head and stabilizing with 

the use of bentonite (drillers’ mud).  We obtained representative samples primarily by the split-

barrel sampling procedure.  In the split-barrel sampling procedure, a standard, 2-inch O.D., split-

barrel sampling spoon is driven into the boring with a 140-pound rope and cathead operated SPT 

(Standard Penetration Test) hammer falling 30 inches.  We recorded the number of blows required 

to advance the sampling spoon the middle 12 inches of a 24-inch sampling interval as the standard 

penetration resistance value, N.  

 

Our exploration team prepared field boring logs as part of the drilling operations.  These field logs 

include visual classifications of the materials encountered during drilling and the driller’s 

interpretation of the subsurface conditions between samples.  Ground water observations were 

also recorded. The final boring logs included with this report represent the engineer's 

interpretation of the field logs and include modifications based on observations and tests of the 

samples in the laboratory. 

 

Terracon subcontracted Bolt Underwater Services, Inc. to perform underwater inspection services 

and provide a report. The underwater inspection report can be seen in Exploration Results. 
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Laboratory Testing 
 

The project engineer reviewed the field data and assigned various laboratory tests to better 

understand the engineering properties of the various soil and rock strata as necessary for this 

project.  Procedural standards noted below are for reference to methodology in general. In some 

cases, variations to methods are applied as a result of local practice or professional judgment.  

Standards noted below include reference to other, related standards.  Such references are not 

necessarily applicable to describe the specific test performed.   

 

■ ASTM D2216-10: Standard Test Methods for Laboratory Determination of Water 

(Moisture) Content of Soil and Rock by Mass 

■ ASTM D422-63(2007)e2: Standard Test Method for Particle-Size Analysis of Soils 

■ Standard Test Method for laboratory determination of pH (EPA 9045C), resistivity 

(ASTM D1125) , sulfate content (EPA 9056), and chloride content (EPA 300.0) 

 

The laboratory testing program also included examination of soil samples by an engineer.  Based 

on observation and test data, the engineer classified the soil samples in accordance with the 

Unified Soil Classification System (ASTM D2487). Additionally, two (2) samples were transported 

to Palm Beach Environmental Laboratories, Inc. for corrosion series testing (pH, resistivity, sulfate 

content, and chloride content).  The results of the corrosion series tests are summarized below 

and also presented in Exploration Results. 

 

Boring Depth (ft.) pH 

Resistivity 

(ohms-cm) 

Sulfate 

Content 

(mg/kg) 

Chloride 

Content 

(mg/kg) 

B-1 6 to 8 5.5 1870 201 184 

B-2 22 to 24 7.5 2950 60.8 107 
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GEOTECHNICAL CHARACTERIZATION 
 

Subsurface conditions on the project site can be generalized as follows: 

 

Stratum 
Approximate Depth to 

Bottom of Stratum  
Material Description Consistency/Density 

1 0 to 22 feet Poorly graded SAND (SP)  Loose to medium dense 

2 22 to 30 feet 

Poorly graded SAND with trace 

amounts of silt and shell fragments  

(SP-SM) 

Loose to medium dense 

 

Conditions encountered at each boring location are indicated on the individual boring logs.  

Stratification boundaries on the boring logs represent the approximate location of changes in soil 

types; in situ, the transition between materials may be gradual.  Details for each of the borings can 

be found in Exploration Results.  A discussion of field sampling and laboratory testing procedures 

and test results are presented in Exploration and Testing Procedures. 

 

Please note that the borings were drilled approximately 18 feet behind the back of the existing 

retaining wall for safety reasons, and the soils immediately behind the failed retaining wall are likely 

significantly looser in terms of relative density. 

 

Groundwater  

 

The boreholes were observed while drilling for the presence and level of groundwater. The water 

levels observed in the boreholes can be found in Exploration Results, and are summarized below.    

 

Boring number 
Ground Surface Elevation at 

Boring (feet-NAVD) 

Elevation of the groundwater while 

drilling (feet-NAVD) 

B-1 +5.08 -1.42 

B-2 +5.34 -0.66 

1. Elevation data was provided on a plan sheet titled “Topographic Survey Palma Sola Yacht 

Basin”, dated March 2017 by Hyatt Survey Services, LLC, Inc. 

 

The groundwater measurements are influenced by the drilling process and ambient weather 

conditions which have been seasonably dry. 

 

Groundwater level fluctuations occur due to seasonal variations in the amount of rainfall, runoff 

and other factors not evident at the time the borings were performed.  Therefore, groundwater 

levels during construction or at other times in the life of the structure may be higher or lower than 
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the levels indicated on the boring logs.  The possibility of groundwater level fluctuations should 

be considered when developing the design and construction plans for the project. 

 

Two (2) shallow piezometers were installed to collect stabilized groundwater levels. Groundwater 

level measurements were made in the shallow piezometers are summarized in the table below. 

 

Piezometer 

No. 

Ground Surface 

Elevation at 

Piezometer (feet-

NAVD) 

Mean High 

Water Line 

Elevation (feet-

MHWL)1 

Elevation of Groundwater (feet-NAVD) 

3-28-17 4-4-17 

PZ-1 +5.11 +0.43 -0.14 -0.06 

PZ-2 +7.09 +0.43 +1.59 +1.49 

1. Elevation data was provided on a plan sheet titled “Topographic Survey Palma Sola Yacht 

Basin”, dated March 2017 by Hyatt Survey Services, LLC, Inc. 
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SEISMIC CONSIDERATIONS 
 

Florida is under the jurisdiction of its own building code as opposed to the International Building 

Code.  Florida is generally regarded to be in a zone of low seismic risk.  Therefore, we do not 

consider seismic effects to be a concern at this site. 

 



  
Palma Sola Yacht Basin Retaining Wall ■ Manatee County, Florida 
April 18, 2017 ■ Terracon Project No. HC165087 
 

 

Responsive ■ Resourceful ■ Reliable  GEOTECHNICAL OVERVIEW 1 

GEOTECHNICAL OVERVIEW 
 

In general, the borings found fine sands with varying amounts of silt from the surface to the maximum 

borehole termination depth of 30 feet bgs.  

 

In general, the borings found fine sands with varying amounts of silt from the surface to the 

maximum borehole termination depth of 30 feet bgs.  The parameters for the lateral earth 

pressures are presented in Recommendations section.  

 

The groundwater behind the future retaining wall is expected to raise to an elevation of about the 

top of the retaining wall (i.e. +3 feet NAVD) during the wet season. Therefore, the increase in the 

hydrostatic pressure on the wall should be considered in the new design. 
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RECOMMENDATIONS 
 

General Overview 

 
The contractor should anticipate saturated, loose, fine-grained sands which are prone to instability 

during excavation. 

 

Lateral Earth Pressure Parameters 
 

The soil parameters shown in the table below, based on an empirical correlation (ref: Florida 

Department of Transportation Soils and Foundations Handbook, 2017) with SPT blow counts (N-

Values), should be assumed for excavation in the vicinity of the SPT borings. 

 

Stratum 
USCS 

Classification 

Depth 

(ft, bgs) 

Approximate 

Elevation 

(ft-NAVD) 

SPT     N-

Values 

Total 

Weight 

(pcf) 

Submerged 

Weight      

(pcf) 

Friction 

Angle (phi) 

Cohesion 

(psf) 

Coefficients 

Active 

(Ka) 

Passive 

(Kp) 

At-Rest 

(K0) 

1 SP 0 to 14 +5.2 to -8.8 5 to 12 105 42.6 29 0 0.347 2.88 0.515 

1 SP 14 to 18 -8.8 to -12.8 13 to 17 110 47.6 31 0 0.320 3.12 0.485 

1  SP 18 to 22 -12.8 to -16.8 22 to 48 120 57.6 36 0 0.259 3.85 0.412 

2 SP-SM 22 to 30 -16.8 to -24.8 5 to 13 105 42.6 29 0 0.347 2.88 0.515 

2 SP-SM 22 to 30 -16.8 to -24.8 15 to 22 110 47.6 32 0 0.307 3.25 0.470 

Note: Borings were drilled approximately 18 feet behind the back of the existing retaining wall for safety reasons, and the soils immediately 

behind the failed retaining wall are likely significantly looser in terms of relative density. 

 

Environmental Classification 
 

The FDOT corrosion series test, for pH, resistivity, sulfate content, and chloride content, was 

performed on select samples from Strata 1 and 2.  The results of the testing, based on the FDOT 

environmental classification for substructures, indicate that soils from Stratum 1 are extremely 

aggressive and Stratum 2 are moderately aggressive for both steel and concrete.  The details of 

the corrosion series tests can be seen in the Exploration Results. 
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Advancement Method:
Mud Rotary Drilling

Abandonment Method:
Boring backfilled with cement grout upon completion.

8260 Vico Ct Unit B
Sarasota, FL

Notes:

Project No.: HC165087

Drill Rig: BR-2500

Boring Started: 3/9/2017

BORING LOG NO. B-1
Manatee County Public WorksCLIENT:
Bradenton, FL

Driller: SK

Boring Completed: 3/9/2017

PROJECT:  Palma Sola Yacht Basin Retaining Wall

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.
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Advancement Method:
Mud Rotary Drilling

Abandonment Method:
Boring backfilled with cement grout upon completion.

8260 Vico Ct Unit B
Sarasota, FL

Notes:

Project No.: HC165087

Drill Rig: BR-2500

Boring Started: 3/9/2017

BORING LOG NO. B-2
Manatee County Public WorksCLIENT:
Bradenton, FL

Driller: SK

Boring Completed: 3/9/2017

PROJECT:  Palma Sola Yacht Basin Retaining Wall

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Alcazar Drive and Alhambra Drive
                    Bradenton, Florida
SITE:

Groundwater encountered at 6' while drilling
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Enclosed is the laboratory report for your project. All results meet the requirements of the  
NELAC standards.  
 
Please note the following: 
 

(1) The samples were received as stated on the chain of custody, correctly labeled and at the proper 
temperature unless otherwise noted. The results contained in this report relate only to the items tested 
or to the samples as received by the laboratory. 

 
(2) This report may not be reproduced except in full, without the written approval of the laboratory. Any 

anomalies are noted in the case narrative. 
 

(3) Results for all solid matrices are reported in dry weight unless otherwise noted. 
 

(4) Results for all liquid matrices are analyzed as received in the laboratory unless otherwise noted.  
 

(5) Samples are disposed of within 30 days of their receipt by the laboratory. 
 

(6) A statement of Qualifiers is available upon request. 
 

(7) Certain analyses are subcontracted to outside NELAC certified laboratories and are designated on your 
report. 

 
(8) Precision & Accuracy will be provided when clients require a measure of estimated uncertainty. 

 
(9) The issuance of the final Certificate of Analysis takes precedence over any previous Preliminary Report 

Preliminary Data should not be used for regular purposes. Authorized signature(s) is provided on final 
report only  

 
 
Please contact me if you have any questions or concerns regarding this report. 
 
Sincerely, 

 
 
Pamela Shore 
QA Officer                                                                                

April 07, 2017
Terracon-Sarasota
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Sruthi Mantri

Sarasota, FL 34240

(702) 499-0021

LOG #:

Page 1 of 41550 Latham Road, Suite 2, West Palm Beach, FL 33409, phone: (561)689-6701, fax: (561)689-6702

EPA # FL01227    DOH# E86957    SFWMD# 48141    PBC # VC0000018083



LOG #:

PROJECT:

PROJECT #:

REPORTED:

COC#:

ATTN:

FAX: PHONE: 

Terracon-Sarasota

8620 Vico Court, Unit B

(702) 499-0021 . Palma Sola

[none]

11153

4/7/2017   3:06:48PM

Sruthi Mantri

Sarasota, FL 34240

CERTIFICATE OF ANALYSIS

0015373

B-1; SS-4Description:

Received:

Sampled:Lab ID: 0015373-01 03/09/17 00:00

03/30/17 10:30Matrix: Soil Sampled By: Client

pH

Parameter UnitsResults MDLMethod AnalystDateCAS # DF

Extraction Analysis

DatePQLQ

pH SLS.U. 04/05/17 04/07/17EPA 9045CNA 1.015.5 0.10JEE

Resistivity

Parameter UnitsResults MDLMethod AnalystDateCAS # DF

Extraction Analysis

DatePQLQ

Resistivity SLohms*cm 04/03/17 04/07/17ASTM-D1125NA 3.011870 1.0JEE

SM4500CL-B

Parameter UnitsResults MDLMethod AnalystDateCAS # DF

Extraction Analysis

DatePQLQ

Chloride SLmg/kg 04/01/17 04/01/17EPA 300.016887-00-

6

9.81184.0 3.3JEE

Sulfate

Parameter UnitsResults MDLMethod AnalystDateCAS # DF

Extraction Analysis

DatePQLQ

Sulfate as SO4 SLmg/kg 04/01/17 04/01/17EPA 9056148-08-79

8

9.81201 3.3JEE

Page 2 of 41550 Latham Road, Suite 2, West Palm Beach, FL 33409, phone: (561)689-6701, fax: (561)689-6702

EPA # FL01227    DOH# E86957    SFWMD# 48141    PBC # VC0000018083



LOG #:

PROJECT:

PROJECT #:

REPORTED:

COC#:

ATTN:

FAX: PHONE: 

Terracon-Sarasota

8620 Vico Court, Unit B

(702) 499-0021 . Palma Sola

[none]

11153

4/7/2017   3:06:48PM

Sruthi Mantri

Sarasota, FL 34240

CERTIFICATE OF ANALYSIS

0015373

B-2; SS-12Description:

Received:

Sampled:Lab ID: 0015373-02 03/09/17 00:00

03/30/17 10:30Matrix: Soil Sampled By: Client

pH

Parameter UnitsResults MDLMethod AnalystDateCAS # DF

Extraction Analysis

DatePQLQ

pH SLS.U. 04/05/17 04/07/17EPA 9045CNA 1.017.5 0.10JEE

Resistivity

Parameter UnitsResults MDLMethod AnalystDateCAS # DF

Extraction Analysis

DatePQLQ

Resistivity SLohms*cm 04/03/17 04/07/17ASTM-D1125NA 3.012950 1.0JEE

SM4500CL-B

Parameter UnitsResults MDLMethod AnalystDateCAS # DF

Extraction Analysis

DatePQLQ

Chloride SLmg/kg 04/01/17 04/01/17EPA 300.016887-00-

6

10.2160.8 3.4JEE

Sulfate

Parameter UnitsResults MDLMethod AnalystDateCAS # DF

Extraction Analysis

DatePQLQ

Sulfate as SO4 SLmg/kg 04/01/17 04/01/17EPA 9056148-08-79

8

10.21107 3.4JEE
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EPA # FL01227    DOH# E86957    SFWMD# 48141    PBC # VC0000018083



Notes and Definitions 

Analysis performed by Florida Environmental Cert#E86006

1460 W McNabb Road Ft. Lauderdale FL 33309

JEE

Page 4 of 41550 Latham Road, Suite 2, West Palm Beach, FL 33409, phone: (561)689-6701, fax: (561)689-6702

EPA # FL01227    DOH# E86957    SFWMD# 48141    PBC # VC0000018083



Trace
With
Modifier

Water Level After
a Specified Period of Time

GRAIN SIZE TERMINOLOGYRELATIVE PROPORTIONS OF SAND AND GRAVEL

Trace
With
Modifier

Standard Penetration or
N-Value

Blows/Ft.

Descriptive Term
(Consistency)

Loose

Very Stiff

Exhibit C-1

Standard Penetration or
N-Value

Blows/Ft.

Ring Sampler
Blows/Ft.

Ring Sampler
Blows/Ft.

Medium Dense

Dense

Very Dense

0 - 1 < 3

4 - 9 2 - 4 3 - 4

Medium-Stiff 5 - 9

30 - 50

W
A

T
E

R
 L

E
V

E
L

Auger

Shelby Tube

Ring Sampler

Grab Sample

8 - 15

Split Spoon

Macro Core

Rock Core

PLASTICITY DESCRIPTION

Term

< 15
15 - 29
> 30

Descriptive Term(s)
of other constituents

Water Initially
Encountered

Water Level After a
Specified Period of Time

Major Component
of Sample

Percent of
Dry Weight

Hard

Very Loose 0 - 3 0 - 6 Very Soft

7 - 18 Soft

10 - 29 19 - 58

59 - 98 Stiff

less than 500

500 to 1,000

1,000 to 2,000

2,000 to 4,000

4,000 to 8,000> 99

LOCATION AND ELEVATION NOTES

S
A

M
P

L
IN

G

F
IE

L
D

 T
E

S
T

S

(HP)

(T)

(b/f)

(PID)

(OVA)

DESCRIPTION OF SYMBOLS AND ABBREVIATIONS

Descriptive Term
(Density)

Non-plastic
Low
Medium
High

Boulders
Cobbles
Gravel
Sand
Silt or Clay

10 - 18

> 50 15 - 30 19 - 42

> 30 > 42

_

Hand Penetrometer

Torvane

Standard Penetration
Test (blows per foot)

Photo-Ionization Detector

Organic Vapor Analyzer

Water levels indicated on the soil boring
logs are the levels measured in the
borehole at the times indicated.
Groundwater level variations will occur
over time. In low permeability soils,
accurate determination of groundwater
levels is not possible with short term
water level observations.

CONSISTENCY OF FINE-GRAINED SOILS

(50% or more passing the No. 200 sieve.)
Consistency determined by laboratory shear strength testing, field

visual-manual procedures or standard penetration resistance

DESCRIPTIVE SOIL CLASSIFICATION

> 8,000

Unless otherwise noted, Latitude and Longitude are approximately determined using a hand-held GPS device. The accuracy
of such devices is variable. Surface elevation data annotated with +/- indicates that no actual topographical survey was
conducted to confirm the surface elevation. Instead, the surface elevation was approximately determined from topographic
maps of the area.

Soil classification is based on the Unified Soil Classification System. Coarse Grained Soils have more than 50% of their dry
weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand. Fine Grained Soils have
less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are plastic, and
silts if they are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents may be
added according to the relative proportions based on grain size. In addition to gradation, coarse-grained soils are defined
on the basis of their in-place relative density and fine-grained soils on the basis of their consistency.

Plasticity Index

0
1 - 10
11 - 30

> 30

RELATIVE PROPORTIONS OF FINES

Descriptive Term(s)
of other constituents

Percent of
Dry Weight

< 5
5 - 12
> 12

No Recovery

RELATIVE DENSITY OF COARSE-GRAINED SOILS

Particle Size

Over 12 in. (300 mm)
12 in. to 3 in. (300mm to 75mm)
3 in. to #4 sieve (75mm to 4.75 mm)
#4 to #200 sieve (4.75mm to 0.075mm
Passing #200 sieve (0.075mm)

S
T

R
E

N
G

T
H

 T
E

R
M

S Unconfined Compressive
Strength, Qu, psf

4 - 8

GENERAL NOTES

(More than 50% retained on No. 200 sieve.)
Density determined by Standard Penetration Resistance



Exhibit C-2

UNIFIED SOIL CLASSIFICATION SYSTEM 

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests
 A

 
Soil Classification 

Group 

Symbol 
Group Name

 B
 

Coarse Grained Soils: 

More than 50% retained 

on No. 200 sieve 

Gravels: 

More than 50% of 

coarse fraction retained 

on No. 4 sieve 

Clean Gravels: 

Less than 5% fines
 C

 

Cu  4 and 1  Cc  3
 E

 GW Well-graded gravel
F
 

Cu  4 and/or 1  Cc  3
 E

 GP Poorly graded gravel
F
 

Gravels with Fines: 

More than 12% fines
 C

 

Fines classify as ML or MH GM Silty gravel
F,G,H

 

Fines classify as CL or CH GC Clayey gravel
F,G,H

 

Sands: 

50% or more of coarse 

fraction passes No. 4 

sieve 

Clean Sands: 

Less than 5% fines
 D

 

Cu  6 and 1  Cc  3
 E

 SW Well-graded sand
I
 

Cu  6 and/or 1  Cc  3
 E

 SP Poorly graded sand
I
 

Sands with Fines: 

More than 12% fines
 D

 

Fines classify as ML or MH SM Silty sand
G,H,I

 

Fines classify as CL or CH SC Clayey sand
G,H,I

 

Fine-Grained Soils: 

50% or more passes the 

No. 200 sieve 

Silts and Clays: 

Liquid limit less than 50 

Inorganic: 
PI  7 and plots on or above “A” line

 J
 CL Lean clay

K,L,M
 

PI  4 or plots below “A” line
 J
 ML Silt

K,L,M
 

Organic: 
Liquid limit - oven dried 

 0.75 OL 
Organic clay

K,L,M,N
 

Liquid limit - not dried Organic silt
K,L,M,O

 

Silts and Clays: 

Liquid limit 50 or more 

Inorganic: 
PI plots on or above “A” line CH Fat clay

K,L,M
 

PI plots below “A” line MH Elastic Silt
K,L,M

 

Organic: 
Liquid limit - oven dried 

 0.75 OH 
Organic clay

K,L,M,P
 

Liquid limit - not dried Organic silt
K,L,M,Q

 

Highly organic soils: Primarily organic matter, dark in color, and organic odor PT Peat 
 

A 
Based on the material passing the 3-inch (75-mm) sieve 

B 
If field sample contained cobbles or boulders, or both, add “with cobbles 

or boulders, or both” to group name. 
C 

Gravels with 5 to 12% fines require dual symbols:  GW-GM well-graded 

gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly 

graded gravel with silt, GP-GC poorly graded gravel with clay. 
D 

Sands with 5 to 12% fines require dual symbols:  SW-SM well-graded 

sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded 

sand with silt, SP-SC poorly graded sand with clay 

E 
Cu = D60/D10     Cc = 

6010

2

30

DxD

)(D
 

F 
If soil contains  15% sand, add “with sand” to group name. 

G 
If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM. 

H 
If fines are organic, add “with organic fines” to group name. 

I 
If soil contains  15% gravel, add “with gravel” to group name. 

J 
If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay. 

K 
If soil contains 15 to 29% plus No. 200, add “with sand” or “with gravel,” 

whichever is predominant. 
L 

If soil contains  30% plus No. 200 predominantly sand, add “sandy” to 

group name. 
M 

If soil contains  30% plus No. 200, predominantly gravel, add 

“gravelly” to group name. 
N 

PI  4 and plots on or above “A” line. 
O 

PI  4 or plots below “A” line. 
P 

PI plots on or above “A” line. 
Q 

PI plots below “A” line. 
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Special Underwater Bridge Inspection Report
BOLT UNDERWATER SERVICES, INC.

for
MANATEE COUNTY

NBI Structure ID. (8): Raima Sola Yacht Basin Underwater Date (93): 03/15/17

Structure/Roadway Identification: Underwater Inspection Details:
District (2): 01 Special Crew Hours: 8.0
County (3): Manatee County Max. Depth: 6ft.

Feature Intersected (6): Raima Sola Yacht Basin Type of Dive Insp.: Level II (SCUBA)
Facility Carried (7): N/A Type of Boat Used: N/A

Water Type/Marine Growth: Salt

Inspection Personnel:
Field Personnel:
Hoogland, Keith S.
Jensen, Denise R.
Brewer, James D.

Title
C.B.I. Diver-Inspector
Diver-Inspector
Diver-Inspector

C.B.I. No.:
00341 /Lead

Duty:
Dive
Dive
Tend

Signature: «\, / i/

PROCEDURE

Divers inspected the damaged area of the seawall and 5 panels to the west and 6 to the east. Original numbering that is written on the cap
has the panels numbered from damaged area west 1 to 4 west and fifth panel is marked 0. The damaged area is numbered 1 to 9 west to
east with the 6 panels to the east numbered 1 to 6 east. Representative on site asked to number from weir to west of area. Numbers in
brackets below represents what is written on the cap. Panels are 5.5ft. wide. Cap to groundline was measured at the center of each panel.

FINDINGS

• Panel 4 from Weir (Panel 0 W): West interface horizontal hairline crack in upper 12in. 4.6ft. from cap to groundline.

• Panel 5 from Weir (Panel 4 W): horizontal cracks up panel width by 1/8in. wide, 4.6ft. from cap to groundline.

• Panel 6 from Weir (Panel 3 W): Horizontal crack 26in. below cap, panel width by 1/16in wide and a V*\n. wide horizontal crack,
full width 3ft. below cap, 4.8ft. from cap to groundline.

• Panel 7 from Weir (Panel 2 W): Intermittent horizontal crack 26in. below cap, panel width by 1/16in. wide and a %in. wide
horizontal crack, full width, 3ft. below cap. 5ft. from cap to groundline.

• Panel 8 from Weir (Panel 1 W): Horizontal crack %in. wide by width 32in. below cap, 5ft. from cap to groundline.

• Panels 9, 10, 13 and 17 from Weir (Panels 1, 2, 5, 9): Damaged area fractured/buckled, approximately 32in. below cap. Panel 9
has exposed 1/2Jn. diameter rebar, 81/2Jn. apart in the crack up to 100% section loss.

• Panels 11, 12, 14, 15 and 16 from Weir (Panels 3, 4, 6, 7, 8): Panels are kicked out at the bottom with horizontal cracks, up to 1/£in.
wide x panel width approximately 3ft. below the cap. 7ft. below cap to bottom end of panel.

• Panel 18 from Weir (Panel 1 E): Hairline crack in top 14in. full width. 5.1ft. from cap to groundline.

• Panel 19 from Weir (Panel 2 E): 5.6ft. from cap to groundline.

• Drainage pipe between Panel 18 and 19 from Weir has 3/4in. wide crack 7in. back from face of seawall.

• Panel 20 from Weir (Panel 3 E): 7.5ft. to cap to bottom of panel. 6.4ft. from cap to groundline.

• Panel 21 from Weir (Panel 4 E): 6.4ft. from cap to groundline.

• Panel 22 from Weir (Panel 5 E): 32in. below cap, horizontal fractures 1in. wide (not buckled). 6.6ft. from cap to groundline.

• Panel 23 from Weir (Panel 6 E): 6.0 from cap to groundline.

• All joints in panels that are not fractured/buckled have spalls up to 30in. H x 4in. W x penetration to backfill.

77z/s report contains information relating to the physical security of a structure and depictions of the structure. This information is confidential and exempt from public
inspection pursuant to sections 119.071(3)(a) and 119.071(3)(b), Florida Statutes.
(C:\mydocs\bridgereports\13-Manatee\PalmaSolaYacht_03-15-17_UW) Page 1 of 2



BOLT UNDERWATER SERVICES, INC,
Structure ID: Raima Sola Yacht Basin
District: 01 Inspection Date: 03/15/17

PHOTO LOG:
No, 1: Damaged seawall area
No, 2: Panel 5, cracks
No. 3; Panel 6 cracks
No, 4; Panel 7, %in, wide crack
No, 5; Panel 8, %in, wide crack
No, 6, 7: West end of damaged area panel, 9 buckled
No. 8, 9: Panel 17, damaged area crack with exposed rebar
No. 10,11: Drainage pipe, %in. wide crack
No, 12: Panel 22 east, horizontal fracture 1in. wide

This report contains information relating to the physical security of a sti~uctiire and depictions of the stntcture. This information is confidential and exempt from public
inspection pursuant to sections 119A71(3) (a) and 119.071 (3) (b), Florida Statutes.

(C:\mydocs\bridgereports\13~Manatee\PaIma Sola Yacht_03-15-17JJW) Page 2 of 2



Under Water Inspection Photo Log  
Palma Sola Yacht Basin Retaining Wall ■ Bradenton, Florida 
April 17, 2017 ■ Terracon Project No. HC165087 

  
 

 

 

 

Photo #1  Damaged seawall area 
 

 
Photo #2 Panel 5, cracks 
 

 
 

 

 

 

Photo #3   Panel 6, cracks 
 

 
Photo #4  Panel 7, ¼ inch wide crack  

 
 
 
 



Under Water Inspection Photo Log  
Palma Sola Yacht Basin Retaining Wall ■ Bradenton, Florida 
April 17, 2017 ■ Terracon Project No. HC165087 

  
 

 

 

 

 
Photo #5 Panel 8, ¼ inch wide crack 

 

Photo #6 West end of damaged area panel 9 
bukled 

 
 

  

 

 

 

 

Photo #7 West end of damaged area panel 9 
buckled 

 

 
Photo #8 Panel 17, damaged area crack with 
exposed rebar 

 
 
 



Under Water Inspection Photo Log  
Palma Sola Yacht Basin Retaining Wall ■ Bradenton, Florida 
April 17, 2017 ■ Terracon Project No. HC165087 

  
 

 

 

 

 

Photo #9  Panel 17, damaged area crack with 
exposed rebar 

 
Photo #10 Drainage pipe, ¾ inch wide crack  

 
 

 

 

 

Photo #11  Drainage pipe, ¾ inch wide crack 
 

 
Photo #12 Panel 22 east, horizontal fracture 1 
inch wide 
 

 
 
 
































































































































































































