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1.0 PROJECT INFORMATION 
 

The purpose of this exploration was to develop information concerning the site and 

subsurface conditions in order to evaluate re-use and handling of the materials inside the 

existing dredge spoil containment basin at the Florida Inland Navigation District (FIND) DU-

9 Dredged Material Management Area (DMMA) site in northeastern St. Johns County, 

Florida.  This report briefly describes the field and laboratory testing activities and presents 

the findings.  The enclosed guideline recommendations for handling, storing, dewatering, 

and stacking of the fine-grained materials inside the basin represent approaches we feel 

would be appropriate for the planned construction. 

 

Project information was provided by Ms. Lori Brownell, P.E. of Taylor Engineering, Inc. 

during the period of January 7 to April 21, 2015.  We were furnished with the following 

project-related items: 

 
Table 1-1:  Furnished Documents 

Title Author Date 
Summary of Desired Scope of Work - 
Geotechnical Investigation 

Taylor Engineering, Inc. 
Undated, received 

on 1/7/2015 
Topographic & Specific Purpose 
Survey (4 sheets) 

Arc Surveying & 
Mapping, Inc. 

4/7/2010 

Figure 4.11, DMMA DU-9 Plan View Taylor Engineering, Inc. 6/2014 
Figure 4.12, DMMA DU-9 Section 
View 

Taylor Engineering, Inc. 6/2014 

Groundwater Mounding Evaluation 
Report (MACTEC Project No. 6734-
03-8695) 

MACTEC Engineering & 
Consulting, Inc.* 

10/1/2003 

Preliminary Report of Geotechnical 
Exploration 
(MACTEC Project No. 6734-03-8695) 

MACTEC Engineering & 
Consulting, Inc.* 

8/11/2003 

Report of Geotechnical Exploration 
(E&A Project No. 99-1018) 

Ellis & Associates, Inc. 3/10/1999 

Figure A-1, DMMA DU-9 Plan View, 
Site Reconnaissance Features 

Taylor Engineering, Inc. 12/2014 

Supplemental Groundwater Sampling 
Results and Evaluation, Dee Dot 
Sludge Disposal Area No. 2 

CH2M Hill 11/25/2013 

DU-9 Management Plan Figures Taylor Engineering, Inc. 7/2000 
DU-9 USACE Record Drawings Taylor Engineering, Inc. 9/2004 
DU-9 Plans Taylor Engineering, Inc. 2/2000 

Pre-Application Meeting Minutes 
Florida Inland Navigation 
District (FIND) 

11/19/2014 
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Table 1-1:  Furnished Documents 
Title Author Date 

Florida Department of Environmental 
Protection (FDEP) files – Estuary 
Corp. (59 documents) 

Various Various 

Groundwater Modeling Report, 
Consent Order  No. 01-0219, Dee Dot 
Sludge 
Land Farm Disposal Area No. 2 

CH2M Hill  3/3/2014 

Response to CH2M HILL’s 
Groundwater Modeling Report 

Taylor Engineering, Inc. 3/13/2014 

Response to CH2M HILL’s 
Groundwater Modeling Report 

FDEP 3/17/2014 

*Predecessor company to Amec Foster Wheeler 
 

As shown on the Site Location Map in Appendix A, the existing DU-9 DMMA site is located 

approximately ½ mile west of the Intracoastal Waterway and 2 miles south of J. Turner 

Butler Boulevard (S.R. 202) in northeastern St. Johns County, Florida, on the Dee Dot 

Ranch property.  The design for this DMMA was performed in 2000, and called for a basin 

with overall plan dimensions of approximately 3,200 feet in the north-south direction by 

1,100 to 1,500 feet in the east-west direction.  Due to contamination found within the center 

of the site during preliminary construction activities in 2001, we understand a smaller basin 

was designed and constructed north of the contaminated area (referred to as Dee Dot 

Sludge Disposal Area No. 2) in 2006.  This basin has overall plan dimensions of 

approximately 1,150 feet in the north-south direction by 1,200 to 1,500 feet in the east-west 

direction.  The existing dike is approximately 6½ feet lower than the full design height and 

occupies approximately one-third of the full design footprint.  We understand the U.S. 

Army Corps of Engineers (USACE) deposited approximately 260,000 cubic yards of 

material into the DMMA in 2006.  

 

The DMMA currently has a perimeter dike with a crest elevation of +26.5 feet (NGVD29), 

an interior dike bottom elevation of +11.0 feet, an exterior dike bottom elevation that varies 

from about +13 to +20 feet, a dike crest width of 12 feet, and side slopes of 3:1 (H:V).  The 

surface elevation of the dredge spoil material ranges from about +23 to +29 feet in the 

southwestern quadrant, where sandy soils are exposed, to +17 to +18.5 feet in the 

remainder of the basin, where the soils are periodically under a few feet of water during 

periods of wet climatic conditions.  Note that at this site, elevations given for the NGVD 29 

datum are 1.1 feet greater than those using the NAVD 88 datum. 
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We understand it is desired to utilize the existing suitable materials within the DMMA as an 

on-site fill source to build out the DU-9 site to the full design height and footprint.  As such, 

geotechnical exploration of the soils within the basin has been requested to assist Taylor 

Engineering with their estimate of the quantity of material that is suitable for dike 

construction. 

 

We understand that since 2000, the owner of Dee Dot Ranch (Estuary Corporation) and 

its engineering consultant, CH2M Hill, have worked to remediate the contaminated area. 

As of March 2014, the Florida Department of Environmental Protection (FDEP) had 

granted conditional closure (i.e., no further cleanup required) pending the FIND 

acceptance of institutional controls. At this point, FIND is investigating and moving forward 

with the expansion of the existing cell to its original 2000 design.  

 
The area of the existing basin reportedly does not contain contaminated groundwater.  We 

understand, however, that contamination still exists in the surficial aquifer south of the 

existing basin based on the results of testing performed on groundwater samples from 

Well No. TPOC-1, which is located about 1,000 feet south of the southwest corner of the 

existing basin. 
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2.0 FIELD EXPLORATION AND LABORATORY TESTING 
 

2.1 Field Exploration  

Our original scope was to consist of performing 31 Standard Penetration Test (SPT) borings 

to a depth of 20 feet each throughout the inside of the existing DMMA. That scope was 

predicated on being able to float an amphibious drill rig on the surface water in the lower 

portions of the dredge spoil area, which appeared to be feasible during a visit to the site in 

January of 2015.  However, at the time of the field exploration (June of 2015), the surface 

water had substantially evaporated, and the amphibious drill rig was unable to access the 

areas north and east of the area of the exposed sands, since the tracks sunk into the soft 

soil (please refer to Photo Nos. 4, 5, and 8 in Appendix A).  As such, we converted 10 of the 

proposed boring locations to manual probe soundings to determine the thickness of the 

relatively soft soils.  These locations were accessed by a senior engineering technician from 

our office who used wooden planks to provide stable footing on the soft ground.  Thin-walled 

(Shelby) tube samples of the soft soils were obtained at some of the boring and probe 

sounding locations for subsequent laboratory testing.  Bulk soil samples of the sandy soils 

located in the southwestern portion of the site were obtained by augering to depths of 13.5 

to 15.5 feet below the existing grade adjacent to four of the boring locations for subsequent 

laboratory testing (these depths roughly correlate with the bottom of the basin).  A 

geotechnical engineer from this office selected the boring locations, and a survey crew from 

our Orlando office staked these locations in the field.  The surveyors determined the state 

plane coordinates and ground surface elevation at each boring location, and this information 

was provided to us.  The coordinates and ground surface elevations are presented in Table 

A.1 in Appendix A.   

 
 

The boring and probe sounding locations are shown on the Field Exploration Plan in 

Appendix A.  The borings were performed by Independent Drilling, Inc. (IDI), working 

under subcontract to Amec Foster Wheeler.  A senior engineering technician from our 

office was present during all of IDI’s field activities to monitor and document their work and 

log the borings, and to obtain the bulk and thin-walled tube samples.   
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The Soil Test Boring Records, in Appendix A, graphically show the penetration resistances 

and groundwater levels, and present the soil descriptions as well as the estimated seasonal 

high groundwater levels for each boring.  The stratification lines and depth designations on 

the boring records represent the approximate boundaries between soil types.  In some 

instances, the transition between soil types may be gradual.  Brief descriptions of the 

exploratory drilling, testing, and sampling techniques used are presented in the Field 

Procedures section of Appendix A.  

 

2.2   Laboratory Testing 

In order to aid in classifying the soils and to help quantify and correlate engineering 

properties, laboratory index property and classification tests were performed on 

representative soil samples obtained from the SPT borings as well as from the shallow bulk 

samples.  Table 2.2 presents the types and quantities of laboratory tests that were 

conducted. 

 

Table 2-1:  Laboratory Test Types and Quantities 
Test Quantity 

Moisture Content 23 
Fines Content 23 
Organic Content 10 
Grain Size Distribution 26 
Atterberg Limits (plasticity) 7 
Modified Proctor Compaction1 4 
Minimum Density 1 
Hydraulic Conductivity1 4 
Direct Shear1 4 
Unconsolidated-Undrained (UU) Triaxial Shear2 4 

1Bulk samples 
2Thin-walled tube samples 

 

The bulk samples were remolded and compacted to dry densities equal to approximately 

95% of the Modified Proctor maximum dry density for the hydraulic conductivity and direct 

shear tests.  The results of the laboratory tests are presented on the Summary of Laboratory 

Test Results sheets, the Grain Size Distribution Report sheets, the Compaction Test Report 

sheets, the Direct Shear Test Report sheets, and the Triaxial Shear Test Report sheets in 

Appendix B.  A pocket penetrometer was used to estimate the undrained shear strength (su) 
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of representative thin-walled tube samples.  This information is included on the Soil Test 

Boring Records in Appendix A.  Brief descriptions of the laboratory test procedures utilized 

are presented in the Laboratory Procedures section in Appendix B. 
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3.0 SITE AND SUBSURFACE CONDITIONS 
 

3.1 Site Conditions 

The site conditions were observed by a senior engineering technician from our office who 

observed and documented the drilling operations.  At the time of the drilling operations (late 

June of 2015), the southwestern quadrant of the DMMA contained exposed sandy soils with 

vegetation consisting of sparse to dense growths of pine trees and grass.  The topography 

in this area sloped downward gently from the sandy area toward the north, northeast, and 

east, with an approximate elevation differential of approximately 8 to 9 feet across the site.  

The lower areas outside of the southwestern quadrant contained exposed fine-grained silts, 

clays, and peats, which showed evidence of surficial desiccation cracking in most areas.  

Shallow standing surface water was observed in some of the lower areas at the time of our 

visit.  It was not possible to walk on the surface of the exposed fine-grained materials in 

most areas.  Please refer to the photographs included in Appendix A. 

 

3.2 Subsurface Conditions 

3.2.1 General 

Pictorial representations of the subsurface conditions encountered in the dredged material 

management area are shown on the Generalized Subsurface Profile sheets presented in 

Appendix A. The profiles and the subsurface conditions outlined below highlight the major 

subsurface stratification.  The Soil Test Boring Records in Appendix A should be consulted 

for detailed descriptions of the subsurface conditions encountered at each boring and probe 

sounding location.  When reviewing the boring records and the subsurface profiles, it should 

be understood that soil conditions may vary between and away from the boring/probe 

sounding locations.  

3.2.2 Soils  

From the existing ground surface (elevations of approximately +22 to +25 feet, NAVD88) to 

depths of approximately 14 to 18 feet (approximate elevations of +5 to +12 feet, NAVD88) 

the borings drilled in the southwestern quadrant generally encountered very loose to loose 

light gray to light brown fine sands (Unified Soil Classification of SP) and slightly silty to silty 
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fine sands (SP-SM to SM).  The borings drilled in the lower areas containing exposed fine-

grained soils generally encountered very soft gray to dark gray silt to clayey silt (MH) and 

silty clay (CH), with occasional zones of dark gray-brown organic silt (OH) or sandy peat 

(PT), to depths of approximately 1½ to 6½ feet below the surface (elevations of 

approximately +14 to +10 feet (NAVD 88).  Below these upper relatively loose sands in the 

southwestern quadrant, and below the very soft fine-grained soils in the remaining portions 

of the basin, very firm to very dense dark brown organically stained fine sand to slightly silty 

fine sand (SP to SP-SM) with some weak cementation (locally termed “hardpan”) was then 

encountered either to the boring termination depth of 20 feet, or to elevations of 

approximately +5 to 0 feet (NAVD 88) in borings located in lower areas.  Beneath the 

hardpan, loose to firm orange-brown slightly silty fine sands (SP-SM) were penetrated to 

the boring termination depth of 20 feet (elevations of approximately -2 to -3 feet, NAVD 88). 

3.2.3 Groundwater  

The depth to groundwater was measured at the boring locations at the time of drilling.  The 

groundwater table was encountered at depths ranging from about 3 to 12½ feet below the 

existing ground surface in the areas of the exposed sandy soils, corresponding to elevations 

of approximately +12 to +21 feet (NAVD 88).  In the areas containing exposed fine-grained 

soils, the groundwater level was encountered at depths ranging from approximately 0 to 4 

feet below grade, corresponding to elevations of approximately +13.5 to +17.5 feet (NAVD 

88).  Surface water will perch on the fine-grained soils during periods of wet climatic 

conditions. 

 

Fluctuation in groundwater levels should be expected due to seasonal climatic changes, 

construction activity, rainfall variations, surface water runoff, and other site-specific factors.  

Since groundwater level variations are anticipated, design drawings and specifications 

should accommodate such possibilities and construction planning should be based on the 

assumption that variations will occur.  
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4.0 EVALUATION AND RECOMMENDATIONS 
 

4.1 Basis 

The following evaluations (and subsequent recommendations) are based upon the 

previously presented project information along with the data obtained in this exploration.  

The field and laboratory test data have been compared with previous performances of 

similar materials to those encountered at this site.  If the proposed usage of the materials 

inside the basin is changed, please contact us so that our evaluations and recommendations 

may be reviewed for continued applicability.  The discovery of any site or subsurface 

conditions during construction that deviate from the data obtained in this exploration should 

also be reported to us for our evaluation.   

 

Our proposed scope of services excluded the following: 
 

1. The assessment of site environmental conditions or the presence of 
pollutants in the soil, rock or groundwater of the site. 

 
2. The preparation of design drawings or specifications for the proposed dike 

construction.   
 

3. Analyses of dike bearing capacity, settlement, seepage, and stability. 
 

4. Recommendations for dike construction. 
 

5. Analysis of pile capacity and settlement, as well as recommendations for pile 
design, installation, load testing, and installation monitoring. 

 
6. Evaluations of productive uses of the fine-grained materials. 

 
7. Estimation of quantities of suitable sandy soils and of fine-grained materials. 

 

4.2 Evaluation of Existing Soils for Use as Fill 

Based on the results of the borings and laboratory testing, the soils located in the 

southwestern quadrant of the basin that are available for build-out of the DU-9 site to the full 

design height and footprint will generally consist of fine sands (SP and SP-SM) with fines 

contents (percent material finer than the No. 200 mesh sieve) of about 1 to 6% and organic 

contents of less than 2%.  When compacted to densities on the order of 95% of the Modified 
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Proctor maximum dry density (ASTM D1557), the tested soil samples exhibited hydraulic 

conductivity (k) values ranging from 6.2x10-4 to 2.0x10-3 cm/sec, and had friction angles (ɸ) 

ranging from 33.0 to 34.6 degrees.  These soils are considered acceptable for re-use as 

dike fill material.   

 

In order to estimate the density of the in-place sandy soils, the maximum and minimum dry 

densities of these soils, as well as their relative density (Dr), are required.  As presented in 

Table B.1 in Appendix B, the Modified Proctor compaction testing conducted on the bulk 

samples of the sandy soils indicated maximum dry densities ranging from 100.6 to 104.5 

pcf, with an average value of 103.4 pcf.  When compacted to densities of 95 percent of the 

Modified Proctor maximum dry density, these soils will have an average dry density of 

approximately 98 pcf.  The minimum dry density, also presented in Table B.1, is 80 pcf. 

Based on the SPT N-values of these soils, their current soil state (with respect to relative 

density) is “loose” to “very loose.”  Based on published correlations between SPT N-values 

and Dr of cohesionless soils, the in-place Dr of the sandy soils at this site is estimated to be 

on the order of 20 to 40 percent.  Based on these values, we estimate that the insitu sands 

have an average dry density of approximately 85 pcf.  Utilizing this value together with the 

compacted dry density, we estimate the insitu soils will experience shrinkage of 

approximately 12% when compacted. 

 

The fine-grained materials (MH, CH, OH, and PT) encountered outside of the southwestern 

quadrant are considered to be unsuitable for re-use as structural fill.  The sandy soils 

underlying the fine-grained materials are considered to be acceptable; however, the fine-

grained materials would need to be removed and stockpiled elsewhere to gain access to 

the sandy soils.  Note that some of the borings in the southwestern quadrant encountered 

relatively thin seams of fine-grained materials within the sand matrix.  These materials will 

need to be segregated from the sandy soils, since they are not considered to be acceptable 

for re-use.  Silty sands encountered within the sand matrix may be re-used if properly mixed 

with the cleaner sands to produce a fines content of 12% or less. 
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4.3 Recommendations for Fine-Grained Materials 

The fine-grained dredge spoil materials (Unified Soil Classification System symbols of MH, 

CH, OH, and PT) are very soft as indicated by the SPT N-values.  As indicated by the 

laboratory pocket penetrometer and UU triaxial shear test results, these materials vary 

somewhat in shear strength but are very weak, with undrained shear strength (su) values 

ranging from approximately 12 to 150 psf.    In some cases these materials behaved more 

as a liquid (Photo 18 in Appendix A), whereas in other cases these materials behaved more 

as a solid or normal soil (Photo 19).  The tested samples had moisture contents ranging 

from 65% to 262%.   

 

Earth-moving equipment is likely to sink into the softer zones of these soils, as was the case 

with the track-mounted amphibious drill rig used to drill the borings for this project (refer to 

Photo 7 and 8).  Excavations into these materials are unlikely to be able to stand stable for 

cuts more than a few feet deep, as they could behave more as a liquid than as a solid or 

normal soil (Photo 18).  Furthermore, placing these materials into dump trucks to move them 

to a different part of the site will create additional disturbance, thus weakening them further.  

Published correlations between liquidity index and sensitivity (defined as the ratio of the 

undisturbed strength to the remolded strength) indicate that these soils have sensitivity 

values on the order of 2 to 7, which means their strengths after handling (remolding) could 

be reduced by 50 to 85%.   

 

Based on the above discussion, attempting to stockpile these materials could therefore be 

unsuccessful due to the low strengths.  We recommend that consideration be given to 

having an earthwork contractor use a track hoe with a relatively long reach perform some 

test excavations into the soft, fine-grained materials from the edge of the sandy soils inside 

the basin, and from around the perimeter dikes prior to construction (and possibly prior to 

finalizing the design for this project).  Such test excavations should be performed in areas 

exhibiting desiccation at the surface, and in areas of standing water.  The excavated 

materials could be placed in piles, which would help evaluate the performance of these 

materials during earthwork operations. 
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Due to the relatively high fines contents of these materials (74% to 98%), these materials 

will have relatively low permeabilities, and therefore will be very difficult to dewater.  As 

indicated in Photos 3 through 9, the exposed surface of the fine-grained materials can 

become desiccated; however, this desiccation process does not extend very deep below 

the surface, and extended periods of rainfall could undo the desiccation process, softening 

the soils.  In our opinion, attempting to dewater these materials will likely be ineffective. 

 

Depending on the volume of suitable sandy material available for re-use, consideration 

should be given to avoiding the fine-grained materials, if possible, since these materials will 

be quite difficult to handle using traditional earth-moving techniques.  If the excavation is 

limited to the sandy soils in the southwestern quadrant, the excavation should not extend 

into the fine-grained materials, leaving a berm of sandy soils to retain the fine-grained 

materials.  Side slopes of this remaining berm should be no steeper than 3:1 (H:V).   

 

Dredging of the fine-grained materials and pumping them into the basin addition area to the 

south following construction of the dikes that will be used to complete the full design footprint 

would also be feasible.  The existing southern dike could then possibly be mined for its sand 

that could be used to help complete the overall dike construction.  The costs associated with 

moving the fine-grained materials to gain access to the underlying sandy soils would have 

to be weighed against utilizing either more readily available on-site borrow materials or off-

site borrow materials. 

  

4.4 Construction Plans and Specifications Review 

We recommend that this office be provided the opportunity to make a general review of any 

earthwork plans and specifications prepared from the recommendations presented in this 

report.  We would then suggest any modifications such that our recommendations are 

properly interpreted and implemented.  Our report has been written in a guideline 

recommendation format and is not appropriate for use as a specification without in-part 

being reworded into a specification-type format.  We recommend that this report not be 

made a part of the contract documents; however, it should be made available to prospective 

contractors for information purposes. 
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Northing Easting NAVD 88 NGVD 29
B-1 2142461.3 520513.2 24.5 25.6
B-2 2142482.6 520712.2 24.9 26.0
B-3 2142503.9 520911.2 24.0 25.1
B-4 2142694.4 520461.7 24.9 26.0
B-5 2142715.7 520660.5 25.4 26.5
B-6 2142700.2 520867.5 23.8 24.9
B-7 2142927.5 520409.5 23.5 24.6
B-8 2142948.7 520608.5 23.5 24.6
B-9 2142821.3 520765.6 23.7 24.8

B-10 2143291.6 520353.1 17.5 18.6
B-11 2143336.5 520582.2 17.1 18.2
B-12 2143381.6 520811.0 17.2 18.3
B-13 2143427.6 521039.9 16.9 18.0
B-14 2143472.1 521269.0 16.4 17.5
B-15 2143517.7 521497.7 16.2 17.3
B-16 2143080.0 520383.7 21.3 22.4
B-17 2143118.7 520594.8 17.9 19.0
B-18 2143158.4 520810.4 17.1 18.2

B-19** 2143183.8 520953.1 16.2 17.3
B-20 2143241.9 521268.3 16.6 17.7
B-21 2143274.5 521446.2 16.1 17.2
B-22 2142938.3 520809.8 21.6 22.7
B-23 2142975.8 521038.6 17.4 18.5
B-24 2143012.9 521267.6 16.5 17.6
B-25 2143050.5 521496.3 16.0 17.1
B-26 2142750.8 521037.9 18.9 20.0
B-27 2142784.0 521267.0 17.0 18.1
B-28 2142816.8 521494.8 16.6 17.7
B-29 2142523.0 521037.4 22.6 23.7
B-30 2142553.1 521266.2 17.8 18.9
B-31 2142583.9 521494.9 16.8 17.9

TABLE A.1:  BORING SURVEY INFORMATION

FIND DU-9 DMMA
St. Johns County, Florida

Field Data Obtained by:  Amec Foster Wheeler Orlando Survey Crew
Date Obtained:  June 16, 2015*

Amec Foster Wheeler Project No. 6734-15-9829

** Values for Boring B-19 were estimated, since the boring was moved 
from the surveyed location due to access constraints.

* Borings were staked and surveyed prior to drilling.

State Plane Coordinates, FL 
East, U.S. Survey (ft) Ground Surface Elevation (ft)Boring 

No.
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SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

VERY LOOSE light brown slightly silty fine SAND (SP-SM)
with some shell fragments

LOOSE brown to light gray fine SAND (SP) with traces of silt
and small shell fragments

LOOSE light brown fine SAND (SP) with a trace of thin silty
sand seams

FIRM brown slightly silty fine SAND (SP-SM) with a seam of
dark brown slightly organic silty sand

VERY LOOSE dark brown organically stained slightly silty
fine SAND (SP-SM)

VERY DENSE weakly cemented dark brown organically
stained slightly silty fine SAND (SP-SM) (Hardpan)

BORING TERMINATED

1-2-2

1-4-4

3-4-2

1-2-3

2-2-4

2-5-6

2-2-2

8-17-34
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T
Y
P
E

5

10

15

20

24.5

19.5

14.5

9.5

4.5

-0.5

10 20 30 40 50 60 70 80 90 1001s
t 6

"

2n
d 

6"

3r
d 

6"

N-COUNT
E
L
E
V

(ft)

I
D
E
N
T

SAMPLES

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

0 10 20 30 40 50 60 70 80 90 100
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CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-1
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Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
CME 850 (DR-7) - Automatic Hammer
Auger/Mud Rotary
4"

Project:
Coord N:
Coord E:

Proj. No.:
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6734-15-9829

D
E
P
T
H

(ft)

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

VERY LOOSE light gray and brown fine SAND (SP) with
traces of roots and shell fragments

LOOSE gray-brown fine SAND (SP) with some shell
fragments

LOOSE light gray-brown fine SAND (SP) to slightly silty fine
SAND (SP-SM) with a trace of small shell fragments

LOOSE light brown fine SAND (SP) with a trace of small
shell fragments

VERY LOOSE gray-brown fine SAND (SP) to slightly silty
fine SAND (SP-SM) with traces of organic silty fine sand
seams

LOOSE dark brown organically stained slightly silty fine
SAND (SP-SM)

DENSE to VERY DENSE weakly cemented dark brown
organically stained fine SAND (SP) with a trace of silt
(Hardpan)

BORING TERMINATED

1-2-2

3-4-5

3-5-4

1-3-2

3-4-5

2-1-2

4-4-6

10-14-20

20-27-26
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CONTRACTOR:
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METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-2

L
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E
N
D

Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
CME 850 (DR-7) - Automatic Hammer
Auger/Mud Rotary
4"

Project:
Coord N:
Coord E:

Proj. No.:
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FIND DU-9 DMMA

June 22, 2015
6734-15-9829
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

VERY LOOSE light brown fine SAND (SP) with a few very
thin silty sand seams

LOOSE light brown fine to medium SAND (SP) with a few
shell fragments

VERY LOOSE light brown fine SAND (SP) to brown slightly
silty fine SAND (SP-SM)

VERY LOOSE light brown fine SAND (SP) with some 3-inch
thick soft clayey silt seams

VERY LOOSE brown slightly silty fine SAND (SP-SM) with
some small roots and a trace of thin soft clayey silt seams

LOOSE brown slightly silty fine SAND (SP-SM)

LOOSE dark brown organically stained slightly silty fine
SAND (SP-SM)

VERY DENSE weakly cemented dark orange-brown slightly
silty fine SAND (SP-SM) (Hardpan)

BORING TERMINATED

1-1-2

4-4-4

2-2-2

1-0-1
(1=12",1)

WOH-0-1
(WOH=9",

1=6",1=12")

1-4-6

5-5-4

12-21-43

33-50/3.75"
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CONTRACTOR:
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EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-3

L
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E
N
D

Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
CME 850 (DR-7) - Automatic Hammer
Auger/Mud Rotary
4"

Project:
Coord N:
Coord E:

Proj. No.:
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June 23, 2015
6734-15-9829
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

VERY LOOSE light brown fine SAND (SP) with a trace of
roots and thin silt seams

Tree stump

LOOSE light brown fine SAND (SP) with traces of silt and
small shell fragments

VERY LOOSE light grayish brown fine SAND (SP) with a
trace of thin silt seams

LOOSE brown slightly silty fine SAND (SP-SM)

FIRM dark brown organically stained slightly silty fine SAND
(SP-SM)

VERY FIRM weakly cemented dark brown organically
stained slightly silty fine SAND (SP-SM) (Hardpan)

VERY DENSE weakly cemented orange-brown slightly silty
fine SAND (SP-SM) (Hardpan)

BORING TERMINATED

1-1-1

2-2-6

3-4-5

2-4-3

2-4-6

3-2-1

3-5-8

9-13-14

23-42-51
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EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-4
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N
D

Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
CME 850 (DR-7) - Automatic Hammer
Auger/Mud Rotary
4"

Project:
Coord N:
Coord E:

Proj. No.:
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June 23, 2015
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D
E
P
T
H

(ft)

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

VERY LOOSE light brown fine SAND (SP) with a trace of
roots

LOOSE light brown fine SAND (SP) with a trace of thin silt
seams

FIRM into LOOSE light brown to brown fine SAND (SP) with
a trace of small shell fragments

LOOSE light brown fine SAND (SP) with a trace of silt

VERY LOOSE light brown to brown fine SAND (SP) with
relatively thick silt seams

LOOSE brown slightly silty fine SAND (SP-SM)

LOOSE dark brown organically stained slightly silty fine
SAND (SP-SM)

VERY DENSE weakly cemented dark brown slightly silty fine
SAND (SP-SM) (Hardpan)

BORING TERMINATED

1-1-1

2-2-3

3-5-6

3-4-4

2-3-2

1-0-1
(1=9",1=9")

1-3-7

2-2-6

12-24-44
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EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-5

L
E
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E
N
D

Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
CME 850 (DR-7) - Automatic Hammer
Auger/Mud Rotary
4"

Project:
Coord N:
Coord E:

Proj. No.:
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June 23, 2015
6734-15-9829
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

Topsoil (1" thick)
VERY LOOSE to LOOSE light brown fine SAND (SP) with a
trace of silt

LOOSE light gray-brown slightly silty fine SAND (SP-SM)
with thin sandy silt seams

VERY SOFT gray-brown sandy organic SILT (OH)

VERY LOOSE gray-green slightly silty fine SAND (SP-SM)

VERY LOOSE light brown slightly silty fine SAND (SP-SM)
with traces of shell fragments and thin silt seams

VERY LOOSE grayish brown slightly silty fine SAND
(SP-SM) with a 1" thick silt seam

VERY LOOSE dark brown organically stained slightly silty
fine SAND (SP-SM) with a few roots

LOOSE brown slightly silty fine SAND (SP-SM) with a few
thin silty sand seams and small roots

VERY FIRM weakly cemented orange-brown slightly silty
fine SAND (SP-SM) (Hardpan)

BORING TERMINATED

WOH-2-2

2-3-3

1-2-3

1-2-2

1-1-1

1-0-2
(1=12",1)

1-1-1

3-2-3

1-7-17
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SOIL CLASSIFICATION
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CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-6

L
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D

Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
CME 850 (DR-7) - Automatic Hammer
Auger/Mud Rotary
4"

Project:
Coord N:
Coord E:

Proj. No.:

0

5

10

15

20

25

FIND DU-9 DMMA
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

Topsoil (1" thick)
VERY LOOSE light brown fine SAND (SP) with a few thin
(1/4" thick) silt seams or clods

LOOSE light brown to brown fine SAND (SP) with a few thin
silt seams or clods

VERY LOOSE gray-brown silty fine SAND (SM) with a few
roots

VERY LOOSE gray-brown silty fine SAND (SM) with sand
seams

VERY SOFT gray clayey SILT (MH) (Su=600 psf)

LOOSE gray and brown slightly silty fine SAND (SP-SM)

FIRM brown slightly silty fine SAND (SP-SM) with some
small roots

VERY FIRM weakly cemented orange-brown slightly silty
fine SAND (SP-SM) (Hardpan)

FIRM orange-brown slightly silty fine SAND (SP-SM)

BORING TERMINATED

1-1-1

2-3-2

1-2-4

1-1-WOH
(1,1,WOH=24")

WOH-0-0
(WOH=18")

1-4-6

2-5-7

7-13-13

6-8-8
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-7
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D

Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
CME 850 (DR-7) - Automatic Hammer
Auger/Mud Rotary
4"
Groundwater encountered but not measured at time of
drilling.
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

VERY LOOSE light brown slightly silty fine SAND (SP-SM)
with a few silt seams or clods (about 1" thick)

LOOSE gray slightly silty fine SAND (SP-SM)

VERY LOOSE grayish brown slightly silty fine SAND
(SP-SM) with a few silt seams and roots

VERY LOOSE gray silty fine SAND (SM) with fine sand
seams

FIRM orange-brown slightly silty fine SAND (SP-SM) with a
few roots

FIRM dark brown organically stained slightly silty fine SAND
(SP-SM)

DENSE weakly cemented orange-brown slightly silty fine
SAND (SP-SM) (Hardpan)

VERY FIRM weakly cemented orange-brown slightly silty
fine SAND (SP-SM) (Hardpan)

BORING TERMINATED

WOH-0-1
(WOH=9",1=9")

1-2-4

1-4-4

WOH-0-1
(WOH=12",

1=12")

1-0-0
(1,WOH=15")

1-1-7

4-5-6

13-17-24

12-15-15
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SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS
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DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-8
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Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
CME 850 (DR-7) - Automatic Hammer
Auger/Mud Rotary
4"

Project:
Coord N:
Coord E:

Proj. No.:
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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kathy.weaver
Woodward-initial



SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

VERY LOOSE to LOOSE light brown to brown fine SAND
(SP) with a trace of silt seams or clods (1/4" to 1" thick)

LOOSE gray slightly silty fine SAND (SP-SM) with a trace of
shell fragments

VERY LOOSE gray slightly silty fine SAND (SP-SM) with a
trace of thin silt seams (< 1/2" thick)

VERY LOOSE brown-gray silty fine SAND (SM) with clayey
silt seams (up to 3" thick)

LOOSE brown slightly silty fine SAND (SP-SM)

VERY FIRM brown slightly silty fine SAND (SP-SM)

VERY FIRM to DENSE dark brown to dark orange-brown
organically stained slightly silty fine to medium SAND
(SP-SM) (Hardpan)

BORING TERMINATED

1-1-1

2-3-3

2-3-4

3-1-1

(WOR=24")
WOR-0-0

WOH-1-4

8-10-11

4-8-15

18-25-21
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SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-9

L
E
G
E
N
D

Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
CME 850 (DR-7) - Automatic Hammer
Auger/Mud Rotary
4"

Project:
Coord N:
Coord E:

Proj. No.:
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FIND DU-9 DMMA

June 23, 2015
6734-15-9829

D
E
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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kathy.weaver
Woodward-initial



SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

VERY SOFT partially dessicated gray slightly sandy silty
PEAT (Pt) (Su=1800 psf) (Organic Content = 46.5%)

VERY SOFT gray sandy clayey SILT (MH) with thin peat
seams

FIRM brown slightly silty fine SAND (SP-SM) with a few
small roots

FIRM dark brown organically stained slightly silty fine SAND
(SP-SM)

VERY DENSE to DENSE dark brown to dark orange-brown
organically stained slightly silty fine SAND (SP-SM)
(Hardpan)

FIRM light orange-brown fine SAND (SP) with a trace of silt
and a few small mica particles

BORING TERMINATED

2-1-1

WOH-0-0
(WOH=18")

1-4-7

7-7-7

6-19-50

23-24-17

3-6-7
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SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-10

L
E
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E
N
D

Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
Amphibious (DR-1) - Manual Hammer
Auger/Mud Rotary
4"

Project:
Coord N:
Coord E:

Proj. No.:
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FIND DU-9 DMMA

June 25, 2015
6734-15-9829
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

Checked By:     

S
O

IL
  9

82
9-

01
L

O
G

S
.G

P
J 

 L
A

W
_G

IB
B

.G
D

T
  1

0/
12

/1
5

>>

SOIL TEST BORING RECORD

kathy.weaver
Woodward-initial



SPT-1

UD-1

UD-2

SPT-2

SPT-3

SPT-4

SPT-5

VERY SOFT gray slightly sandy clayey SILT (MH)

VERY LOOSE dark brown slightly silty fine SAND (SP-SM)
with a trace to some organics

LOOSE dark brown organically stained slightly silty fine
SAND (SP-SM) with a trace of small roots

VERY DENSE to DENSE dark brown to orange-brown fine
SAND (SP) with a trace of silt (Hardpan)

FIRM brown slightly silty fine SAND (SP-SM) with a trace of
mica particles

BORING TERMINATED

WOR-0-0
(WOR=18")

4-5-5

9-19-35

18-20-21

5-6-8
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SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-11

L
E
G
E
N
D

Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
Amphibious (DR-1) - Manual Hammer
Auger/Mud Rotary
4"
Groundwater encountered but not measured at time of
drilling.

Project:
Coord N:
Coord E:

Proj. No.:
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FIND DU-9 DMMA

June 26, 2015
6734-15-9829
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

VERY SOFT dark gray-brown clayey SILT (MH) with a few
fine sand seams

LOOSE brown fine SAND (SP) with a trace of silt and a few
small roots

FIRM dark brown organically stained slightly silty fine SAND
(SP-SM)

VERY DENSE weakly cemented dark brown to dark
orange-brown organically stained slightly silty fine SAND
(SP-SM) (Hardpan)

LOOSE light orange-brown slightly silty fine SAND (SP-SM)
with a trace of mica particles

BORING TERMINATED

WOH-0-0
(WOH=18")

WOH-0-0
(WOH=18")

3-4-5

6-8-7

17-33-50/5.5"

41-50/5.25"

3-5-5
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SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-12

L
E
G
E
N
D

Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
Amphibious (DR-1) - Manual Hammer
Auger/Mud Rotary
4"
Groundwater encountered but not measured at time of
drilling.

Project:
Coord N:
Coord E:

Proj. No.:
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FIND DU-9 DMMA

June 26, 2015
6734-15-9829

D
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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UD-1

VERY SOFT gray slightly sandy silty CLAY (CH) (Su=50 psf
in Shelby Tube Sample)

MANUAL PROBE ROD REFUSAL
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SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-13

L
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Drilled:

J. Teague
Steel probe rod
Manual

Shelby tube pushed manually into upper 2' of sediment

Project:
Coord N:
Coord E:

Proj. No.:
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FIND DU-9 DMMA

June 29, 2015
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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UD-1

VERY SOFT gray SILT (Su=12 psf in Shelby Tube Sample)

MANUAL PROBE ROD REFUSAL
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SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-14

L
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D

Drilled:

J. Teague
Steel probe rod
Manual

Shelby tube pushed manually into upper 2' of sediment

Project:
Coord N:
Coord E:

Proj. No.:
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FIND DU-9 DMMA

June 29, 2015
6734-15-9829
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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Rectangle

james.patterson
Typewritten Text
INTERPRETED SOIL CLASSIFICATION
                   AND REMARKS
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VERY SOFT gray SILT

MANUAL PROBE ROD REFUSAL
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SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-15
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Drilled:

J. Teague
Steel probe rod
Manual Project:

Coord N:
Coord E:

Proj. No.:
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June 29, 2015
6734-15-9829
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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                   AND REMARKS

kathy.weaver
Woodward-initial



SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

VERY LOOSE light brown fine SAND (SP) with a trace of
small silt clods

VERY LOOSE light gray-brown slightly silty fine SAND
(SP-SM)

VERY SOFT gray sandy PEAT (Pt) (Organic Content =
40.8%)

VERY LOOSE dark gray silty fine SAND (SM) with a trace
of partially decayed organics

FIRM dark gray-brown organically stained slightly silty fine
SAND (SP-SM) with a few small roots and slight cementation
(Probable Hardpan)

FIRM orange-brown slightly silty fine SAND (SP-SM)

BORING TERMINATED

2-1-1

2-2-2

WOR-0-0
(WOR=18")

WOR-0-0
(WOR=27")

2-3-10

4-6-9

5-7-12
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SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-16
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D

Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
Amphibious (DR-1) - Manual Hammer
Auger/Mud Rotary
4"

Project:
Coord N:
Coord E:

Proj. No.:
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

VERY SOFT dark gray slightly sandy clayey SILT (MH) with
grass and roots

VERY LOOSE dark gray very silty fine SAND (SM)

VERY SOFT gray-brown organic SILT (OH)

VERY LOOSE brown slightly silty fine SAND (SP-SM) with
some small roots

FIRM to VERY FIRM weakly cemented dark brown
organically stained slightly silty fine SAND (SP-SM)
(Probable Hardpan)

VERY DENSE weakly cemented dark orange-brown fine
SAND (SP) with a trace of silt (Hardpan)

FIRM orange-brown slightly silty fine SAND (SP-SM)

BORING TERMINATED

WOH-0-0
(WOH=18")

WOH-0-0
(WOH=24")

WOR-0-0
(WOR=18")

5-6-8

5-13-16

22-50/5.75"

8-9-10
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SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-17
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Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
Amphibious (DR-1) - Manual Hammer
Auger/Mud Rotary
4"

Project:
Coord N:
Coord E:

Proj. No.:
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June 24, 2015
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

VERY SOFT dark gray-brown slightly sandy clayey SILT
(MH) with a trace of organics

LOOSE brown silty fine SAND (SM) with many small roots

LOOSE dark  grayish brown slightly silty fine SAND (SP-SM)
with a trace of small roots

LOOSE light grayish brown fine SAND (SP) with a trace of
thin silty sand seams

VERY LOOSE light brown fine SAND (SP)

FIRM light orange-brown fine SAND (SP) with traces of silt
and mica particles

BORING TERMINATED

WOR-0-0
(WOR=19.5"

WOR-0-0
(WOR=18")

WOR-3-4

3-3-4

4-5-5

1-0-2
(1=12",2)

4-6-9
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SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-18
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Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
Amphibious (DR-1) - Manual Hammer
Auger/Mud Rotary
4"

Project:
Coord N:
Coord E:

Proj. No.:
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FIND DU-9 DMMA

June 26, 2015
6734-15-9829
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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VERY SOFT gray SILT

MANUAL PROBE ROD REFUSAL

T
Y
P
E

5

10

15

20

16.0

11.0

6.0

1.0

-4.0

-9.0

10 20 30 40 50 60 70 80 90 1001s
t 6

"

2n
d 

6"

3r
d 

6"

N-COUNT
E
L
E
V

(ft)

I
D
E
N
T

SAMPLES

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-19

L
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G
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N
D

Drilled:

J. Teague
Steel probe rod
Manual Project:

Coord N:
Coord E:

Proj. No.:
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FIND DU-9 DMMA

June 30, 2015
6734-15-9829
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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UD-1

VERY SOFT gray SILT (Su=120 psf in Shelby Tube Sample)

MANUAL PROBE ROD REFUSAL
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SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-20

L
E
G
E
N
D

Drilled:

J. Teague
Steel probe rod
Manual

Shelby tube pushed manually into upper 2' of sediment

Project:
Coord N:
Coord E:

Proj. No.:
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FIND DU-9 DMMA

June 29, 2015
6734-15-9829

D
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H
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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VERY SOFT gray SILT

MANUAL PROBE ROD REFUSAL
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SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-21

L
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E
N
D

Drilled:

J. Teague
Steel probe rod
Manual Project:

Coord N:
Coord E:

Proj. No.:

0
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FIND DU-9 DMMA

June 29, 2015
6734-15-9829

D
E
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T
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

VERY LOOSE light brown slightly organic fine SAND (SP)
with a few silt clods and a trace of grass

VERY LOOSE gray silty fine SAND (SM) with a few clayey
silt clods or seams

VERY SOFT gray-brown sandy SILT (ML) with wood or roots

VERY LOOSE gray slightly silty fine SAND (SP-SM)

VERY LOOSE gray slightly silty fine SAND (SP-SM) with a
few silty sand seams and small roots

DENSE gray slightly silty fine SAND (SP-SM) with a few
silty sand seams and small roots

FIRM dark brown organically stained slightly silty fine SAND
(SP-SM) with traces of small partially decayed roots

VERY DENSE weakly cemented dark orange-brown slightly
silty fine SAND (SP-SM) (Hardpan)

BORING TERMINATED

1-2-2

1-1-1

1-2-1

1-2-2

6-15-19

3-5-6
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SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-22

L
E
G
E
N
D

Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
Amphibious (DR-1) - Manual Hammer
Auger/Mud Rotary
4"

Project:
Coord N:
Coord E:

Proj. No.:
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FIND DU-9 DMMA

June 24, 2015
6734-15-9829
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

VERY SOFT dark gray-brown fibrous silty PEAT (PT)
(Organic Content = 51.0%)

VERY SOFT dark gray-brown organic sandy clayey SILT
(OH) (Organic Content = 19.7%)

VERY SOFT dark gray-brown clayey SILT (MH)

FIRM dark gray-brown organically stained slightly silty fine
SAND (SP-SM) with a few small roots

VERY DENSE weakly cemented dark brown to orange-brown
slightly silty fine SAND (SP-SM) (Hardpan)

LOOSE orange-brown fine SAND (SP) with a trace silt and a
trace of mica particles

BORING TERMINATED

WOH-0-0
(WOH=18")

WOH-0-0
(WOH=18")

WOH-7-12

6-8-9

8-22-50/5"

50/5"

3-4-6
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SOIL CLASSIFICATION
AND REMARKS
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EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-23

L
E
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E
N
D

Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
Amphibious (DR-1) - Manual Hammer
Auger/Mud Rotary
4"

Project:
Coord N:
Coord E:

Proj. No.:
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FIND DU-9 DMMA

June 26, 2015
6734-15-9829

D
E
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H
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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UD-1

VERY SOFT gray organic slightly sandy silty CLAY (OH)
(Su=12 psf in Shelby Tube Sample)

VERY SOFT gray SILT

MANUAL PROBE ROD REFUSAL
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-24

L
E
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E
N
D

Drilled:

J. Teague
Steel probe rod
Manual

Shelby tube pushed manually into upper 2' of sediment

Project:
Coord N:
Coord E:

Proj. No.:
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FIND DU-9 DMMA

June 29, 2015
6734-15-9829
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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VERY SOFT gray SILT

MANUAL PROBE ROD REFUSAL
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SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-25
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Drilled:

J. Teague
Steel probe rod
Manual Project:

Coord N:
Coord E:

Proj. No.:
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June 29, 2015
6734-15-9829
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

VERY SOFT dark gray-brown organic slightly sandy SILT
(OH) with some fine sand seams

VERY LOOSE gray slightly silty fine SAND (SP-SM) with a
few silty sand seams

VERY SOFT gray-brown organic very silty fine SAND (SM)
with a few silty sand seams and roots (Organic Content =
6.9%)

VERY FIRM light brown slightly silty fine SAND (SP-SM)

FIRM dark gray-brown organically stained slightly silty fine
SAND (SP-SM) with a few small roots

VERY DENSE weakly cemented dark orange-brown slightly
silty fine SAND (SP-SM) (Hardpan)

DENSE weakly cemented orange-brown slightly silty fine
SAND (SP-SM) (Hardpan)

BORING TERMINATED

WOH-0-1
(WOH=15",

1=6")

1-1-0
(1,1=12")

WOR-0-0
(WOR=6",
WOH=12")

6-13-16

4-5-6

8-19-32

17-18-19
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SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-26

L
E
G
E
N
D

Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
Amphibious (DR-1) - Manual Hammer
Auger/Mud Rotary
4"

Project:
Coord N:
Coord E:

Proj. No.:
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FIND DU-9 DMMA

June 25, 2015
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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SPT-1

SPT-2

UD-1

SPT-3

SPT-4

SPT-5

SPT-6

VERY SOFT dark brown-gray organic clayey SILT (OH) with
a trace of fine sand (Organic Content = 24.9%)

VERY SOFT dark brown-gray organic sandy clayey SILT
(OH) with some organics and partially decayed palm roots

LOOSE dark brown silty fine SAND (SM)

FIRM gray-brown organically stained slightly silty fine SAND
(SP-SM) with many roots
FIRM gray and brown slightly silty fine SAND (SP-SM) with
a few small roots

FIRM brown slightly silty fine SAND (SP-SM) with a few
roots

VERY LOOSE brown fine SAND (SP) with a trace of silt and
roots

DENSE weakly cemented orange-brown fine SAND (SP)
(Hardpan)

BORING TERMINATED

WOR-0-0
(WOR=18")

WOR-0-0
(WOR=6",
WOH=12")

4-8-11

9-8-10

2-2-1

10-18-15
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SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-27

L
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D

Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
Amphibious (DR-1) - Manual Hammer
Auger/Mud Rotary
4"

Project:
Coord N:
Coord E:

Proj. No.:

0
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25

FIND DU-9 DMMA

June 26, 2015
6734-15-9829

D
E
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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VERY SOFT gray SILT

MANUAL PROBE ROD REFUSAL
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SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-28

L
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Drilled:

J. Teague
Steel probe rod
Manual Project:

Coord N:
Coord E:

Proj. No.:
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FIND DU-9 DMMA

June 29, 2015
6734-15-9829
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

Checked By:     

S
O

IL
  9

82
9-

01
L

O
G

S
.G

P
J 

 L
A

W
_G

IB
B

.G
D

T
  1

0/
12

/1
5

SOIL TEST BORING RECORD

james.patterson
Rectangle

james.patterson
Typewritten Text
INTERPRETED SOIL CLASSIFICATION
                   AND REMARKS

kathy.weaver
Woodward-initial



SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

Topsoil (1.5" thick)
VERY LOOSE light gray slightly silty fine SAND (SP-SM)
with traces of silt clods or seams

LOOSE light gray slightly silty fine SAND (SP-SM)

VERY LOOSE gray slightly silty fine SAND (SP-SM) with a
trace of small shell fragments

VERY LOOSE gray-brown silty to very silty fine SAND (SM)
with sand seams and a trace of organics

LOOSE dark gray-brown slightly silty fine SAND (SP-SM)

VERY DENSE weakly cemented dark orange-brown slightly
silty fine SAND (SP-SM) (Hardpan)

BORING TERMINATED

WOH-1-2

2-2-3

(1,1,WOR=12")
1-1-0

WOH-0-0
(WOH=18")

WOH-0-0
(WOH=24")

3-3-5

25-33-36
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SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.
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SOIL CLASSIFICATION
AND REMARKS

CONTRACTOR:
DRILLER:
EQUIPMENT:
METHOD:
HOLE DIA.:
REMARKS:

PL (%) NM (%) LL (%)

     FINES (%)

     SPT (bpf)

Boring No.:   B-29

L
E
G
E
N
D

Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
CME 850 (DR-7) - Automatic Hammer
Auger/Mud Rotary
4"

Project:
Coord N:
Coord E:

Proj. No.:
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FIND DU-9 DMMA

June 23, 2015
6734-15-9829
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THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION.  SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
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SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

VERY SOFT dark gray slightly sandy SILT (MH) with many
roots

VERY SOFT gray-brown organic SILT (OH) with grass and
roots

VERY SOFT gray clayey SILT (MH) (Su=290 psf)

LOOSE gray-brown silty fine SAND (SM) with small roots

VERY LOOSE dark brown organically stained slightly silty
fine SAND (SP-SM)

VERY DENSE weakly cemented orange-brown to dark brown
slightly silty fine SAND (SP-SM) (Hardpan)

VERY FIRM orange-brown slightly silty fine SAND (SP-SM)
with a trace of mica particles
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Drilled:

Independent Drilling, Inc.
B. Cannon (Amec field rep.: J. Teague)
Amphibious (DR-1) - Manual Hammer
Auger/Mud Rotary
4"
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Coord N:
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UD-1

VERY SOFT dark grayish brown slightly sandy silty CLAY
(CH) (Su=150 psf in Shelby Tube Sample)

VERY SOFT gray SILT

MANUAL PROBE ROD REFUSAL
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J. Teague
Steel probe rod
Manual

Shelby tube pushed manually into upper 2' of sediment
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FIELD PROCEDURES 

 

Standard Penetration Test (SPT) Borings - The SPT borings were performed in general accordance 

with ASTM D1586, "Penetration Test and Split-Barrel Sampling of Soils."  A land-based, track-

mounted drill rig with an automatic hammer was used to drill Borings B-1 through B-9, and a track-

mounted amphibious drill rig with a manually operated hammer (rope-cathead system) was used to 

drill the remainder of the SPT borings.  The borings were initially advanced by augering.  A rotary 

drilling process was subsequently used and bentonite drilling fluid was circulated in the boreholes 

to stabilize the sides and flush the cuttings.  At regular intervals, the drilling tools were removed and 

soil samples were obtained with a standard 1.4-inch I.D., 2.0-inch O.D., split-tube sampler.  An 

internal liner was not utilized in the sampler.  The sampler was first seated 6 inches and then driven 

an additional foot with blows of a 140-pound hammer falling 30 inches.  The number of hammer 

blows required to drive the sampler the final foot is designated the "Penetration Resistance."  The 

penetration resistance, when properly interpreted, is an index to the soil strength and density. 

 

Representative portions of the soil samples, obtained from the sampler, were placed in plastic jars 

and transported to our laboratory.  The samples were then examined by a geotechnical engineer in 

order to confirm the field classifications. 

 

Probe Soundings - The probe soundings were performed by manually pushing an approximately 

1/2-inch diameter solid steel rod into the soil.  The solid probe rod could not be manually pushed 

into firm soils; therefore, the depth of the overlying soft or very loose soils could be estimated.  Our 

technician who performed the probe soundings used wooden planks to provide access and stable 

footing on the soft ground. 

 

Thin-Walled (Shelby) Tube Sampling - The relatively undisturbed samples were obtained by 

pushing a section of 3-inch O.D., 16-gauge steel tubing (Shelby tube) into the soil at the desired 

sampling level.  The sampling procedure is described by ASTM D1587.  The tube, together with the 

encased soil, was carefully removed from the ground, sealed air-tight, and transported to our 

laboratory.  At the locations that were inaccessible to the drill rig, the tube samples were obtained 

by our technician by manually pushing the tubes into the ground.  Wooden planks were used to 

provide stable footing. 

 



Bulk Soil Samples - At representative locations, bulk samples of potential dike soils were obtained 

for subsequent laboratory testing.  The soil was obtained using a continuous-flight auger attached 

to the drill rig, which was screwed into the ground to a depth corresponding to the approximate 

bottom of the dredge spoil basin at each location.  The auger was then extracted, and the soils were 

removed from the auger and placed into bags for transport to our laboratory.   

 

 

 





FIND DU-9 DMMA – St. Johns County, Florida  Photos Taken: January 22, 2015 
Project No. 6734-15-9829  By:  D. Race (Independent Drilling, Inc.) 
 

 

Photo 1:  Southwestern portion of basin, looking northeastward during initial site reconnaissance. 
 
 

 
Photo 2:  From northeastern portion of basin, looking southwestward during initial site 

reconnaissance. 
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FIND DU-9 DMMA – St. Johns County, Florida  Photo Taken: June 16, 2015 
Project No. 6734-15-9829  By:  R. Towne (Amec Foster Wheeler) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 3:  Surveyor staking a boring. 
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FIND DU-9 DMMA – St. Johns County, Florida  Photos Taken: June 29-30, 2015 
Project No. 6734-15-9829  By:  J. Teague (Amec Foster Wheeler) 
 

 

Photo 4:  Back of rig near Boring B-19 

 

 

 

Photo 5:  Looking eastward at weirs, near Boring B-19. 
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FIND DU-9 DMMA – St. Johns County, Florida  Photos Taken: June 29-30, 2015 
Project No. 6734-15-9829  By:  J. Teague (Amec Foster Wheeler) 
 

 

Photo 6:  Looking northeastward at weirs, near Boring B-19 (see stake in water). 

 

 

Photo 7:  Looking from back of rig, northeastward toward Boring B-20. 
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FIND DU-9 DMMA – St. Johns County, Florida  Photos Taken: June 29-30, 2015 
Project No. 6734-15-9829  By:  J. Teague (Amec Foster Wheeler) 
 

 

Photo 8:  Amphibious drill rig. 

 

 

Photo 9:  Looking northwestward from southeastern corner of basin, near Boring B-31 
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FIND DU-9 DMMA – St. Johns County, Florida  Photos Taken: June 29-30, 2015 
Project No. 6734-15-9829  By:  J. Teague (Amec Foster Wheeler) 
 

 

Photo 10:  Looking north from eastern berm, near Boring B-28. 
 

 

 

Photo 11:  Looking west from northeastern corner of basin. 
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FIND DU-9 DMMA – St. Johns County, Florida  Photos Taken: June 29-30, 2015 
Project No. 6734-15-9829  By:  J. Teague (Amec Foster Wheeler) 
 

 

Photo 12:  Looking south from northeastern corner of basin. 
 

 

 

Photo 13:  Looking southwestward toward B-19 from northern berm. 
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FIND DU-9 DMMA – St. Johns County, Florida  Photos Taken: June 29-30, 2015 
Project No. 6734-15-9829  By:  J. Teague (Amec Foster Wheeler) 
 

 

Photo 14:  From northeastern corner of basin looking in at wading birds in shallow pool. 
 

 

Photo 15:  South side of weir structure, showing depth gauge. 
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FIND DU-9 DMMA – St. Johns County, Florida  Photos Taken: June 29-30, 2015 
Project No. 6734-15-9829  By:  J. Teague (Amec Foster Wheeler) 
 

 

Photo 16:  South side of weir structure, showing depth gauge. 
 

 

Photo 17:  Looking southward toward Boring B-19 from northern berm (B-13 stake in the foreground). 
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FIND DU-9 DMMA – St. Johns County, Florida  Photos Taken: July 14, 2015 
Project No. 6734-15-9829  By:  M. Coleman (Amec Foster Wheeler) 
 

 
Photo 18:  Thin-walled tube sample from Boring B-11, depth range of 1.5 to 3.5 ft. 

 
 

 
Photo 19:  Thin-walled tube sample from Boring B-27, depth range of 3.0 to 5.0 ft. 
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	Water Content - The water content is the ratio, expressed as a percentage, of the weight of water in a given mass of soil to the weight of the solid particles.  This test was conducted in general accordance with ASTM D2216.
	Fines Content - In this test, the sample is dried and then washed over a No. 200 mesh sieve.  The percentage of soil by weight passing the sieve is the percentage of fines or portion of the sample in the silt and clay size range.  This test was conduc...
	Organic Content (Organic Loss on Ignition) - The amount of organic material in a sample is determined in this test.  The sample is first dried and weighed, then ignited and reweighed.  The amount of organic material is expressed as a percentage of the...
	Atterberg Limits (Plasticity) - A soil’s Plasticity Index (Pl) is the numerical difference between the Liquid Limit (LL) and the Plastic Limit (PL).  The LL is the moisture content at which the soil will flow as a heavy viscous fluid and is determined...
	Grain Size Distribution - The grain size tests were performed to determine the particle size and distribution of each sample tested. The sample was dried, weighed, and washed over a No. 200 mesh sieve.  The dried sample was then passed through a stand...
	Compaction - Modified Proctor compaction testing (ASTM D1557), Method A was performed on representative bulk soil samples to determine their compaction characteristics including their maximum dry density and optimum moisture content.
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	Constant-Head Hydraulic Conductivity - Remolded bulk samples of the soil encountered in selected areas were chosen for hydraulic conductivity testing.  The cohesionless soils were remolded to specified densities (approximately 95% of the Modified Proc...
	Unconsolidated - Undrained Triaxial Shear - The strength parameters of selected soil samples were obtained by triaxial shear testing.  Samples of cohesive soils were trimmed from relatively undisturbed samples.  The test samples were about 3 inches in...
	Pocket Penetrometer – The undrained shear strength (su) of representative thin-walled tube samples of the cohesive soils was estimated using a manual pocket penetrometer (Facchini Geotester).
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