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- Dear Mr. Taylor:

Ellis & Associates, Inc. (E&A) has completed a geotechnical expioration for the subject project as

* authorized by Eng. Andy Zarka, P.E. with BHR, Inc., on September 6, 2001, and was performed in -,

accordance with our proposal dated June 29, 2001. The exploration was performed to determine the
subsurface conditions along the proposed bulkhead alignment and to provided design
recommendations for the proposed construction. '

We appreciate this opportunity to be of service as your geotechnical consultant on this phase of the
project and look forward to providing the materials testing and observation that will be required
during the construction phase. If you have any questions or if we may be of any further service,
please contact us.

Very truly yours,

“ELLIS & ASSOCIATES, INC

C&J?m& B »-éw?%

Antoinette (Tina) D. Meskel, P.E. ~ Nemer (Nick) Y. Abdulla Oweis, P.E.
Sr. Project Engineer Sr. Geotechnical Engineer
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Eng. Lake Ray, III - Harbor Engineering
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1.0 - PROJECT INFORMATION

- L1 Site Location and Description :

The project s1te 1s locatedJust south ofthe Hart Expressway and west ofMetropohtan Park along the
northern bank of the St. Johns River at the shipyard area (750 East Bay Street), in Jacksonville,
Florida. The subject project area is located between Hogan Creek to the west and Pier No. 7 to the
east, thus incorporating existing Piers 5, 6 and 7. Historical information indicates that the area has
been used for industrial activities from the late 1800°s to 1992. The areas of the project originally
consisted of salt marshes and tidal flats, which have been filled to construct the existing river front
facilities. : | ‘
The topography of the ground surface adjacent to the existing bulkhead is generally relatively level.
The ground surface is generally covered with grass and concrete pavement. Voids have occurred

“adjacent to the existing bulkhead deadman anchors and/or concrete crib. The bulkheads consist of steel

sheet and concrete piles and appeared to be in poor condition at the time of our field exploration. Pier’
No. 6 is located between the proposed bulkhead areas within the Phase I portion of the project. The
adjacent land to the north is currently re1at1ve1y level and is developed with one- story structures and
pavement and parking areas. : ' :

.12 Project Description

Project information has been provided to us in discussions with Eng. Andy Zarka, P.E. with BHR,
Inc., and Eng. Lake Ray, III, Eng. Kumran Marashi, P.E., and Eng. John Hutchins, P.E. with Harbor
Engineering, Inc. We have been provided with a set of drawings titled Map Showing Boundary and
Topographic Survey Of Shipyard (Sheet Nos. 1-8) for the subject site prepared by BHR, dated May 4,
2001 and other relevant information. These plans show the boundary limits of the site, layout of the

. existing construction, the existing roadways adjacent to the site, and site-topographic information. 4

Based on the provided information, it is our understanding the prOJCCt will consist of installing steel

- sheet pile walls adjacent the existing steel sheet and concrete bulkhead walls. It is understood the

proposed sheet pile walls will be installed approximately one foot in front of the existing walls
(waterside). We understand that flowable fill may be placed between the existing and proposed wall.
It is our understanding the sheet piles could have section lengths of 50 to 60 feet and that pre-cast/pre-
stressed concrete displacement piles may be used to provide anchor support to the walls. It is assumed -
that the river at the bulkhead would be dredged to El. -10. -

- If actual project information varies from these conditions then the recommendations in this report

may need to be re-evaluated. Any changes in these conditions should be prov1ded so the need for re-
evaluation of our recommendations can be assessed. -

01-1346.doc L : - - Page 1
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2.0 FIELD EXPLORATION

A field exploration was’ perfoxmed durmg the perlod of September 17 to 28,2001. A dlgmzed copy

- of the plan prov1ded to us, which shows the approximate bormg locations, is included as the Field o
_ Exploration Plan, Figure 2. The approximate boring locations were determined in the field by our .

personnel using taped measurements from existing controls, and should be considered accurate only to
the degree implied by the method ofmeasurement used.

To explore the subsurface conditions along the existing/proposed bulkhead alignment, we located and
performed 10 Standard Penetration Test (SPT) borings. Five SPT borings were drilled adjacent to the
bulkhead on the landside to depths of approximately 50 to 75 feet below the existing ground surface,
and five SPT borings were drilled waterside to depths varying between 50 and 60 feet below the
mudline. The borings were performed in general accordance with the methodology outlined in ASTM
D 1586. Sglit-spoon soil samples recovered during performance of the borings were visually
classified in the field and representative portions of the samples were transported to our laboratory for
further evaluation. : C :

. 3.0 LABORATORY TESTING'

3.1  Index Testing

Representative soil samples obtained from the SPT borings were visually classified in general
accordance with the Unified Soil Classification System (USC). Quantitative laboratory testing was
performed on selected samples of the soils encountered during the field exploration to better define the
composition of the soils encountered and to provide data for correlation to their anticipated strength
characteristics. The laboratory testing determined the Atterberg limits, organic material, percent fines

“and natural moisture contents of the selected soil samples. The results of the laboratory testing are

shown on the Summary of Laboratory Test Data included in Appendix B. Also, these results are
shown on the Log of Boring records included in Appendix A and on the Generalized Subsurface
Profiles (Figures 3 to 5) at the respective depths from which the tested samples were recovered.

3.2 Corrosion Testing
In addition, a selected soil sample was tested for corrosion properties. The tests performed included

pH, electrical resistivity, and chloride and sulfate content. The results of the corrosion property tests
are dxscussed in Sectxon 5, and shown on Table 2. o : :

40 GENERAL SUBSURFACE CONDITIONS

- 4.1  General Soil Profile .

Gréphical presentation of the generalized subsurface conditions is presented on Figures 3 to 5.
Detailed boring records are included in Appendix A. When reviewing these records it should be

01-1346.doc ' SR o © Page2
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‘understood that the soil conditions will vary between the bor1ng locatrons The followrng dlscussron

“summarizes the general soil cond1t10ns encountered

The results of the borings indicatedvrelatively variable subsurface soil conditions. The waterside L

borings were performed in 6 to 14 feet of water (approximately El. >-5 to —12) at the time of drilling
depending on tide fluctuation. Below the mudline,; approximately 11- to 29-foot thick layer of very
soft organic silt (OL) and very loose silty fine sand with many organic materials (PT) were
encountered to approximately El. 23 to -36. Below this soil zone, very loose to very dense fine sand
(SP), fine sand with silt (SP-SM), fine sand with clay (SP-SC), silty fine sand (SM), clayey fine sand

- (8C), and very soft to firm sandy clay and clay (CH) were encountered to approximately El. =50 to -

56. Loose to dense fine sand with clay (SP-SC) and clayey fine sand (SC) containing limestone
fragments and phosphate nodules, locally referred to as Marl, then were encountered to the boring
termination depths of 50 and 60 feet below mudline (El. ~54 to ~65).

The landside borings were performed through 6 to 27 feet of fill soils above the organic stratum.
Concrete and asphalt pavement and topsoil were encountered to depths of approximately 0.5 feet.
These materials were underlain by intermittent layers of very loose to dense fine sand (SP), fine sand
with silt (SP-SM), silty fine sand (SM), clayey fine sand (SC) to approximately El. -6 to —26. This-
zone also contained layers of wood, roots and construction rubble. Soft to stiff organic silt and other
soils with organic materials were encountered to approximately E1. 11 to —32. Below this soil zone,
inter-layered loose to dense fine sand, fine sand with silt, fine sand with clay, clayey to very clayey
fine sand and soft to firm clay and sandy clay were encountered to approximately El. —43 to -60.

Borings B2, and B9 were terminated in this soil zone at approximately El.-45 and —435, respectively. - .

Clayey fine sand containing limestone fragments and phosphate nodules (Marl) were then encountered »
to approximately El. —45 to —68 (boring termrnat10n depths).

4.2  Groundwater Level

The groundwater level was encountered at each of the landside borings and recorded, at the time of
drilling, at depths varying from 2.5 to 6.0 feet below the existing ground surface. As previously -
mentioned, the water depth varied between 6 and 14 feetat the waterside boring locations at the time .
of our ‘exploration. However, it should be anticipated the groundwater level will fluctuate due to
seasonal climatic variations, tidal fluctuations, surface water runoff patterns, construction operations,
.and other interrelated factors. The depth to the groundwater level at each boring location i is noted on
the Generalized Subsurface Profiles and on the Log of Boring records.

50 DESIGN RECOMMENDATIONS -
5.1 General -

Our geotechnical engineering evaluation of the site and subsurface conditions at the property with
respect to the planned construction and our recommendations for construction of the bulkhead walls
are based on (1) our site observations, (2) the field and laboratory test data obtained, and (3) our
understand1ng of . the project 1nformat10n and structural conditions as presented in this report.
01-1346.doc E . _ . ' Page 3 -
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If the structural  conditions are incorrect, please - contact ‘us so that we ‘can review our
recommendations. Also, the discovery of any site or subsurface conditions during construction, which.
deviate from the data obtamed durmg this geotechmcal exploratlon should also be reported to us for

- our evaluation.

The recommendations presented in the subsequent sections of  this report present design and
construction techniques, which are appropriate for the planned construction. We recommend that we .
be provided the opportunity to review final design specifications to verrfy that our recommendatrons

- have been properly interpreted and implemented.

5.2 Bulkhead Design Parameters -

5.2.1 Selection of Engineering Properties

" Our review of the results of the SPT bormgs conducted at the proposed bulkhead mdrcated the -
( following general soil profile:

Landside Only, ‘ Very loose to medium dense fine sand (SP), fine sand with silt (SP SM), silty fine sand (SM),

~-5t0-10 - | clayey fine sand (SC) (Fill Scils) °
-10 t0 -30 Soft to stiff organic silt (OL) and other soils with organic materials (PT)
30 t0 255 Very loose to very dense fine sand (SP), fine sand with silt (SP-SM), fine sand with clay (SP- -

SC), silty fine sand (SM), clayey fine sand (SC), and very soft to firm sandy clay and.clay (CH)

-55 to -65 Loose to dense fine sand with clay (SP-SC) and clayey fine sand (SC) (Marl)

The above soil profile is outlined in general terms only. However, based on the relatively variable
subsurface soil conditions encountered at the boring locations, soil parameters required for design of
the proposed bulkhead walls were prepared in sections of relatively similar soil characteristics along
the proposed wall alignment as shown on Plate 1. The parameters are based on empirical correlations
between N-values and various soil properties. In each case, N-values were averaged over the zone of
interest. Included are typical soil unit weight, angle of internal friction, cohesron and the angle of
wall friction. '

5.2.2 Construction Considerations -

It should be anticipated that debris may be encountered at the sitewhich‘may impede the sheet pile

driving operations. The contractor should be made aware that difficult driving conditions may be .

encountered during the proposed sheet pile installation. - Also, if the existing bulkhead and it’s -

associated anchors/cribs are not removed prior to driving the sheet piles, the voids behind the existing

01-1346doc . - - o o Page 4
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bulkhead should L= filled with compacted structural ﬁll Raveled soils should be over- excavated and i
re-compacted. Fine'sand or FDOT 57 stone can be used to fill the space between the existing and
proposed bulkhead. As an alternative, flowable fill may be used to fill the voids behind the existing
bulkhead and the space between the existing and proposed bulkhead walls.

53" Bulkhead Pile Anchor DeSIgn Recommendatlons

5.4.1 Uplift Capacity

As previously mentloned, we understand 18-inch square displacement piles may be used as anchors to _
tie back the proposed bulkhead. Based on the results of our analysis, 18-inch diameter square
precast/prestressed concrete piles, properly placed to bear in the medium dense to dense clayey fine
sands (Marl) encountered at the boring locations between elevations of approximately El. -50 to El. - .
60 would provide allowable tensile capacities on the order of 30 to 70 tons with a safety factor of 2.
Figures 1 through 6 included in Appendix D present allowable uplift pile capacities as a function of
pile embedment depth for each section of proposed wall shown on Plate .. It should be noted that the
presented capacities were determined for vertical piles. Once a final design batter angle has been
determined for the piles, we would be pleased to review the provided information. ‘

54.2 Lateral Load Analysis

Lateral loads acting on the foundation may be resisted by the lateral resistance of the piles. The main
criteria of assessing-the allowable load per pile are to satisfy both the allowable bending moment in
the pile and the allowable deflection of the pile group, depending on the soil conditions within a depth
equal to approximately 20 times the pile diameter. The following soil parameters should be used for

lateral analysis: '

Saturated " Internal Soil s Soil Straip
. Unit Weight, Friction . Cohesion, C
Elevation . Modules, k . - Parameter,
N ¥s 'Angle) [ (pci) ' (pSf) ESO
(pef) (degrees) ’

Landside, 6 to ~10 115 35. 125 -- --
-10to =30 85 0 5 100 --
-30t0 =55 | 120 - 32 25 - 0.02
-55to -65 120 58 . 50 - --

5.4 Environmental C_'lassiﬁcation

“Corrosion series tests were performed on soil samples obtained at the_'boring locations. The samples
- were tested to evaluate the environmental classification for the proposed wall. Based on the test

results and classification procedures, the soils encountered are considered moderately aggressive for

01-1346.doc - o » " Page 5
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concrete and steel. The env1ronmenta1 classrﬁcatron was based on the procedures presented in the
FDOT Structures Design Manual, Chapter 7. Test results are included in Appendix B. ‘

6.0 - Pile Anchor Construction Considerations .

6.1 Installation Criteria

The actual in-place length of the driven piles should be determined in the field by the use of wave
equation analysis. The wave equation analysis considers the energy of the driving system and the
weight and stiffness of the pile element, which is considered essential in achieving the proper

. penetration of the bearing strata by the pile and thus a satisfactory pile foundation system.

Care should be exercised to avoid damaging any nearby structures during pile driving operations. We
recommend monitoring the vibrations generated by the pile driving operations. Pile driving should -
cease if deemed detrimental to adjacent structures and Ellis & Associates, Inc. should be contacted
immediately. Predrilling through the existing bulkhead and concrete deadman/crib - would be required
to 1nsta11 the p11es :

6.2 Hammer Selection

To help reduce over-driving, we recommend that the final driving criteria be carefully specified with’
respect to the pile type, pile size, and hammer size. The pile driving hammer should therefore be
properly selected with relation to the size, weight, and type of pile specified. The ratio of an air or
steam hammer ram to the weight of the pile should not be less than one-half and should preferably be
on the order of 0.67 to 1.0. We recommend that the pile dnvrng equipment be approved by the

- geotechnical engineer.

6.3 ‘Quality Control

An engineering technician (1) familiar with the installation of driven piles into subsurface soil
conditions similar to those at this site and (2) acting under the direction and supervision of the
geotechnical engineer should witness the installation of the production piles. His duties should

include, but not be limited to, the followrng

1. Keep an accurate record'of pile installation and driving procedures. .
2 Verify that all piles are installed to the proper driving resistance and to a depth
indicative of the piles bearing in the desired bearing formation. - -
Confirm that the pile driving equipment is operating properly.
4. Inspect the piles prior to installation for defects and conﬁrm that the p11es are not
damaged during installation.

VS

If the installation of the piles cannot be witnessed by a qualified engineering technician, we

recommend as a minimum, construction ¢ontrol measure that all pile driving records be rev1ewed by
the geotechnical engrneer prior to the superstructure constructron :
01-1346.doc o "~ Pageé6
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6.4 Plle Load Test Consnderatlons

We recommend that at least six dynamic pile load tests (one at each section) be performed using the

.Pile Driving analyzer (PDA). The PDA data will be used to evaluate: hammer-driving system
. performance, pile stresses during driving, pile structural integrity and calculation of pile static

compression bearing capacity. The dynamic results will then be used in wave equation analysis to
establish an optimum driving criteria to be.employed in driving the production piles. Prior to test pile
driving, hammer specifications should be made available to us to assess pile driving system suitability.

7.0 REPORT LIMITATIONS

Our geotechnical exploration has been performed, our findings obtained, and our recommendations
prepared in accordance with generally accepted geotechnical engineering principles and practices.
Ellis & Associates is not responsible for any independent conclusions, interpretation, opmlons or
recommendations made by others based on the data contained in this report. i

Petroleum odor was noted during visual classification of soil samples as indicated on the soil proﬁles
(Figures 3 through 5) and the individual boring logs. These statements are strictly for the information
of our client. We recommend that the procedures used for construction activities at this site be in
compliance with the Consent Order agreement already in place for the facility.

This report does not reflect any variations which may occur adjacent to or between soil borings. The
discovery of any site or subsurface condition during construction which deviate from the'data obtained
during this geotechnical exploration should be reported to us for our evaluation. Also, in the event of
any change to the structural conditions or the location of the bulkhead walls, please contact us so that
we can review our recommendations. We recommend that we be provided the opportunity to review
the final design specifications to Verlfy that our recommendations have been properly mterpreted and

_ 1mp1emented

.

01-1346.doc - ) . . - . Page?
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Section 5

St. Johns River

Bulkhead W

Graphical Scale

I

g
Reference:

200’

Boring No. | o SMiead | sai Type | Aprosimote | T Uit | e e Cobesion Between Snoc
(pcf) - (pef) (degrees) pst Pile and Wall

oL -11.2 0 -28 - 85 23 0 100 0
o 1 sc -28 to —41 105 43 29 0 14
CH ~41 to -56 125 63 30 1,500 12
sc ~56 to —62 120 58 33 0 14
OL PT, SM | —4.5 to —33 85 23 0 100 0
B2 , SP ~33 to —41 120 58 35 0 17
‘83 - CH -41 to -52 15 .53 0 1,300 12
sc ~-52 to -55 105 43 29 o 14
oL, PT -5 to -12 85 73 0 100 0
SP -12 to =17 | ! 120 58 33 .0 17
Ba s SM, SC -17 to =27 | . no 48 30 0. 14
85 OH, CH, SC | —27 to —42 ns 53 0 1,200 13
SC, SM ~-42 to -54 | - 105 43 30 0 13
sc -54 to —-65 120 58 34 0 14
" OL, SM ~4 to —-32 85 23 0 100 0
CH -32 to -42 |* 120 58" 1,400 14
gg 4 SsP -42 to -46 | 125 63 34 0 17
: SP-SC, SC ~46 to —60 10 48 -3 0 13
sc -60 to -68 120 s8 33 0 14
OL, PT, SM, SC | -8 to -24 85 23 0 100 0

a8 . SP, SP-SC, SM | —24 to —43 120 58 - 33 0 16
B9 CH -43 to ~54 120 s8 0 1,400 12

sC -54 to —-60 120 58 33 0 14
, , . S oL " -6 to -36 85 23 0 100 0
a" Des|gn Sectlons | 810 ; sc -36 to —44 | 105 43 30 0 14
: : CH -44 to -50 110 48 0 500 12
sC .—50 to —60 120 58 .33 0 14

400’ '
N_Q_\gs‘_ 1) Active earth pressure should be modeled using o unit weight

Site plan provided by Bessent, Hommock & Ruckmcn,. Inc. . R
(Lost Dated May 4, 2001): ' : '

© LEGEND

s Approximate Location of Standard Penetration
' Test (SPT) Boring ‘

of 115 pcf ond an engle of intefnal friction of 35"

2) Surcharge loadirg, if ony, near the bulkhead should be
included in the calcuiation.

" Bulkhead Wall Design Sections
Shipyard - Phase | Bulkhead

Jacksonville, Florida
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Approxlmote Locotnon of Standard Penetrotnon :

Test (SPT) Bormg

St. Johns River

FIELD EXPLORATION PLAN

Graphical Scale

o’ ) 150 - 300
Reference;
Site plan provided by Bessent, Hammock & Ruckman, Inc.
(Last Doted May 4, 2001)

Field Exploration Plan
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Elevation -11.2 (Mudhne) L K 45 - ' : : -4.2 (Mudline) ' o 5 .
10 : . . - : - - : - : — — : 10
i Topsoil v o S S ' _ N - .
N . 2 Asphalt / Limerack and Wood . U . . : . -Aspholt _
: ' o h 4 x] (Construction Rubble) (Petroleum Odor) - - S S : : - “ ) LOOSE to MEDIUM DENSE Gray ta
- Y _ . 9/21/01 LOOSE Brown Silty Fine SAND With . h 4 ‘ s Yy - {Dark Gray and Brown Fine SAND (SP) = H -
0 9/26 /01 Ees Y Wood (Petroleum Odor) (SM) - _9/27/01 E=2 7 ' 9/20/01 : _ i i 0
i - B I _ , . v N - 7 gy Some Decayed Wood (SM)
P [/|LOUSE to VERY LOOSE Gray ta N EE _ o ‘ 107 . _ . ]
- o~ _ Brown Fine SAND With Silt (SP-SM) s ' 21 Wood aond Bark (PT) 1
- _E:Aw ._,' ) - ; » WOR_I - 200_ » L -
o : : ~ : : WOR 553 VERY LOOSE Gray Silty Fine SAND ;_29_16 : : o '
B j o, : : o - XXX : : BRI With Mony Organic Materials (PT — NTIEL v ' : T
10 ; 200-14} e LR Y E\fg?hSEiva:;‘—(O?g;:r{icSl::iziz:?;s - WOR— _NU_:b s (P 104KE]LOOSE Gray Siity Fine SAND 10
R N P N .t jw=64 K ~ _ WOR-B e180 il with Clay (SM) -
", B VERY SOFT Brown Organic oc=9 ’ g ac=17 RS T
. 1-BEBASILT With Broken Brick (OL) WOH VERY SOFT Dork Groy Orgonic . . [—5o=— WOR B2 — . {MEDIUM DENSE Groy and Brown Fine = _
i WOH- — ;; SILT (OL) - 200598 VERY SOFT Organic Silt (OL) |SAND (SP) - il
i WOH-R loc=18] S - . R . loc=18 - ™~ ' . : : : ]
-20 WOH+ VER? SOFT Gnur.mnuy“S}m With . 24 Wood—(PT) ' : WOH ¥ VERY LOOSE Groy Silty Fine SAND - 4[] LOOSE Groy Silty Fine SAND (SM) 20
| AT I With Many Organic Materials and I j "
_ | WOH 35 Many Orgaonic Moterlols (O ) » _ , % Pieces of Braken Brick (PT) RRR » - . _ -
o 5 X VERY LOOSE Dark Gray Silty Fine. _ - N7 : . ~ ’ o
> . 2 . T n SAND With Many Roots): (PT) : WOH-gee 7777 LOOSE Gray Cloyey Fine SAND (SC) 7 <
> - : -+ [F200=8 L L S : ' iAo 2
o 5 ' - lw=48 K VERY LOOSE Gray Fine SAND h SIELBFY(SS)F T Dark Groy Orgoni ) ' 2
: L ray Fine . | BXRX IR i ]
WOH'”\'H With Silt (SP—SM) : WOH :- :: 200=00 S‘f f‘l .yv D\A(llct %U ydo(gg:;lc 430
7, : o . )J"'H w=113 =3 A : 4
4 S LL=170
/) VERY LOOSE to LOOSE Groy - 5_// FIRM Dark Brawn CLAY (CH) PI=110 7474 LOOSE Dark Gray Very Clayey Fine 4
7/ Clayey Fine SAND (SC) ‘ : "':I: SAND (SC) '
—200=17 MEDIUM DENSE to DENSE' Groy Fine 4_// SOFT Brownish Groy CLAY With 1
W=t SAND (SP) B Ghd (CH) —-40
% oy ’
4'/ 547447 LOOSE Dork Gray Cloyey Fme SAND 1
BT @ 500 ‘ /SOFT to FIRM Bluish Gray. —200=33 7 W‘th Limestone Frogments (Morl) (SC) N
AY AY H ,
FIRM Bluvsh Gray CLAY W‘th S o _ - s-% CLAY to Sondy CLAY (CH) [y=35 N -
Sand ((‘H\ . - _ - . _ / 4_ Al o xlbcnnu‘ NEMCE _50 .
‘ ' ' _Egg=20\///A / Groy Cloyey Fme SAND With i
. . v = ijOOSE Gray Clayey Fine SAND A Phosphate Nodules (Marl) (SC)
~200=91] - o ) S ' S B - 544 With Phosphaote Nodules (Marl) (SC) 2614 ) .
w=8 o A ‘ | . ) ) . BT @ 500 Below .Mudllne BT @ 60.0' | o4
%/AMEDIUM DENSE Groy Cloyey Fine ' ' : : - - G ]
/74 SAND With Phosphate - Nodules . » ] ] -60
4 (Morl) (sc) . LEGEND ’ ’ ' o
. ". o ) . - : —_— _" . o i e . ' : ) \JOIG
BT ® 52.0" Below Mud! ‘ , o : :
| w Mudline ] ‘ N - Standard Penetrotlon Resustonce. 200 Percent Passing No. 200 u. S. . Elevation of the ground surfoce and mudline at eoch
o . = BIOWS/Foot _ Standard Sieve i -‘poring location was interpolated from the provided plan,
A Water ) . Silty Fine SAND (SM) ‘ . » ~.and should be considered accurate only to the degree
' : o : ' : v ' Y Groundwoter Level at Time of Drillin. w Natural Moisture Content (%) = ~implied by the method used to locate the borings.
, 9 : _
] - 777) Clayey Fine SAND, Clayey Fine ° . ' . ) : .
4 Fine SAND (SP) 777] SAND With Phosphote Nodules and - H 0 d by the Stoti Weight o . Cont (%) : | Generalized Subsurface Profiles
Limestane Fragments (Marl) (SC WOH ' Hommer Dropped by the Static eig - oc Organic Content (%) - . : : .
s | R m stane Frog (Marl) (SC) M of Hammer ond.Rods Only - 9 et . Shipyard - Phase | Bulkhead
- [Efff Fine SAND With Sitt (SP—SM) . /// CLAY, Sondy CLAY (CH) - . o v : Jacksanville, Flarida
. . "WOR Sgg 8rc|>pped by Stotuc Weught of the LL Liquid Limit ,
Organic SILT, Sandy SILT With Mony Orgonic - R S nly . B
% Materials (OL) Silty Fine SAND With Many - BT Boring Terminated ' ‘ _ ) : . @E“lS&ASSUC'ﬂtﬂ&m
Roots ond Organic Materials (PT), (Constructnon : : SP Unified Soil Clossificotion System : . Pl Plasticity Index - CONSTRUCTION MATERTALS ENGINEERING. AND. TESTHNG
Rubble - Limerock and Bork), Wood (PT) S " : , ) ' ' ' .
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Boring No. = BS5 S - B8 ) : - B7T S E B8
Elevation 5 ' -4.2 (Mudline) _ : . 85 - - ' -9.4 (Mudline)
10 — A : — —— ‘ : ' 10
i . : o . . . - N Concrete - o ' ) ) o . . i ]
B Topsoil- ‘ o C . L 12 Void : j
= MED!IUM DENSE Gray Fine SAND ) ‘ ]
With Broken Concrete (SP) : : : _ : o |
R LOOSE Gray Fine SAND With - Y = o o A4 Yy - .
0 847401 - Pieces of Wood (SP) 9/27, o1~ ] ] 9./19./01 9/28 /01 £ 0
' VERY LOOSE to LOOSE Groy and _ T - B
 [—200=7 Brown Sine SAND With Silt (SP—SM) L o _ js .
- lw=23 LOOSE Groy Fine SAND With Wood . Ny - 7 [-200=2 o - _ B 4
| (SP) _ L SERRTE : ) w=27 VERY LOOSE to MEDIUM DENSE ' v R
- - i " ’ ' - K o E 1/18" Dark Gray to Light Brown and ’ v : :
oy il ' ' : Gray Fine SAND (SP) - N B _
10 woHAlLLLL VERY SOFT Gray Sondy SILT (ML) $ WALl e 10
- HHHHK - p< ) . ] Yoy » —
v T Al ' ' o [w=130 . . : ]
i ' MEDIUM DENSE Gray and Brown Fine oc=16 N VERY SOFT Dark Gray 0'90"'C ‘ :
SAND (SP) SILT (OL) - v . , WOH VERY SOFT Dork Groy . ]
L [-200=40] . WOH+ B Organic SILT (OL) : J
w=42 . 57 : : : : 1/18% LR
" [LL=53 [N\J77~] VERY 'LOOSE Gray Very Clayey . WoHH —200=75 o . _/ 8 Rl ‘ 1 .
) -20 pL— 10 3"‘. L/ AFine_ SAND {Q(‘\ —w=265 _ - OO —=200=19] ' RSXXX . -20
Pi=36 // g _ ] oc=20 - - © . w=94 s VERY LOUSE Dark Gray Silty Fine
‘ - A% = . ) : % Gray Silty CLAY With -10 SAND With.Many Organic Materials 4 - m
' L ‘ WOH . . [l e Decayed Wood (PT) °c_" B PT) 5
i 1O B o - ' o : MEDIUM DENSE Gray Fine ] =
'E.OOSEA};’DM(":S%’M DENSE Groy Sitty WOH VERY LOOSE Dark Gray Silty Fine SAND (SP) , S]
3 - SRR A woHBs [w=124 SAND With Many Organic Materials (PT) MEDIUM DENSE Light Gray lety 7
= =30 oc=13 i i . Fine QAN&JQM -30
< -3 )
> B (RN % /{MEDIUM DENSE Bluish Groy Cloyey -
| _ CEEEE LOOSE Gray Fine .SAND With Silt/ “/77/{Fine SAND (SC) ,
- B a _ ‘ St (SP= SM) - _ Z -
i VERY STIFF to SOFT Bl.ﬁish . . : % . : VERY ?EN)SE Groy and Brown Fine NSAES:)UNGSESZNSE Light Groy Fine ]
B Gray CLAY (CH) . . | o '/FIRM Bluish Gray Sandy CLAY (CH) i SAND (SP ' .
-40 % - . 57 % Y Y ©H) —oe=ss : 40
) - 7 | fasts
i R ‘ SOFT Biuish Gray CLAY (CH) 7
| {MEDIUM DENSE Gray S:Ity Fine SAND. 63 VERY DENSE Groy Fine SAND (SP) : 200=56| _ o : 4
I (SM) w=54 5“/// : ]
i %% ST : : ||5|L-=Z,9, %FIRM Bluish Gray Sondy CLAY i
/74 LOOSE Gray Clayey Fine SAND (SC) ) LOOSE Groy Very Cloyey Fine SAND = U/ to CLAY (CH) :
. =50 L 6 -50
-t ~200-8 *JLOOSE Gray Fine SAND With Clay, - ' : ‘Y, i
| ; : w=29 4 Shell and Phosphate Nodules ‘ r//
/A LOOSE to DENSE Gray Cloyey 7| (Marl) (SP-sC) . o , 5-4//71LOOSE to MEDIUM DENSE
i 7//]Fine SAND With Phosphate ‘ : - ' 77/ Gray Clayey Fine SAND With ]
= 777{Nodules (Marl) (SC) 7/7]LOOSE to DENSE Gray Clayey - FIRM Bluish Groy. Sandy CLAY (CH) 77/ Phosphate Nodules (Marl) (SC) .
. » / 7 /AFine SAND With Few Limerock . - S : A
-60 2514 -60
7/ 7AFragments (Marl) (SC) , :
5 7 : 4, _ BT @ 51.0' Below Mudline
77/ MEDIUM DENSE Gray Clayey Fine :
i 777 SAND With Phosphote Nodules : Nogg
B ‘BT @ 70.0° BT @ 60.0° Below Mudiine -::::j:(Morl) (SC) : . Elevation of the ground surface and mudiine ot each
_ Fine SAND “With Clay. (SP SC) g4, ' --boring location was interpolated from the provided pian,
LEGEND L : BT @ 75.0' : . o - ond should be considered accurate only to the degree
=70 T ’ implied by the method used to locate the borings.
. ' _ Al Sondy SILT (ML) ) . -
. - ) i ’ - . . . ) .
wio| Fine SAND (SP) : e e ) N Stondard Penetration Resistance, Blows/Foot 1/18" Number of Blows to Drlve Split ’ Generalized Subsurface Profiles
_— R Sity Fine SAND (SM) - o | o Spoon Sample in Inches | shipyard - Phase | Bulkhead
! ’ — - . . ’ . . . .
;;;Hi Fine SAND With Silt (SP—SM) %7 Clayey Fine SAND, Clayey Fine .! Groundwoter Level -at Time of Drilling BT Boring Terminated B : Jacksonville, Florida
' . 71 SAND With Phosphate Nodules and o - v . v - '
% Organic SILT (OL), Decoyed Limestone Frogments (Morl) (sc) “WOH Hammer Dropped by the Static Wenght of Hommer SP Unified Soil Classification System , EEIIISEASSPQ!QL@SM
Wood (PT) . CLAY and Sondy CLAY (CH) and Rods Only » » - : | cousmuf:‘non MATERIALS ENGINEERING AND wsntm
. : ' o,«r:;11/7/01 erou no: 01—1346 Flgure 4




S -

an- omn- -

011346b3e

Fine SAND (SP) .

] Fine SAND With Fine Lenses
of Clayey SAND (SP—SC) '

Organic SILT (OL), Silty Fine SAND
With Many Organic Moterlols, Wood (PT)

“CLAY (CH)

Boring No. B9 BIO
Elevation - - 8 -6.4 (Mudline)
.~ 10
L N
10
104
- 9/20/01 " I:iii VERY LOOSE to LOOSE Light ) 4
o /1893 Brown to Dark Groyish Brown . 9/28/01. 53
1/4 {Fine SAND (SP) o %
-6 S _ o N EER
-200=37 ' gy '
- lw=111 VERY SOFT Gray Silty Fine SAND , % VERY SOFT Dark Gray Organic
—10 oc=32 V)fth Many Organic Materials (PT) WOR SILT (Petroleum Odor) (ou)
3 14 . Wood (PT)
B . WOH B
B VERY LOOSE Groy Silty Fine SAND
‘ WOH L] (SM)
[ {-200=20f [tk o
-20 w=26 S SQHRR : ~WOHA
- - WOH A L00SE Gray Clayey Fine SAND (SC)
5 i LLL : y Hayey b . ‘ VERY SOFT Dark Gray to Brown
= Organic SILT (OL)
g . MEDIUM DENSE nght Gray Fine 2-
@ 23 SAND (SP) —200=63
= L : w=233
© 230 _ 2 DENSE Gray Fine—SAND With Lense a oc=24
i 34 of Cloyey SAND (SP—-SC) 2
' ' ' 3 —200=22| -
B 51 VERY DENSE to MEDIUM DENSE Groy 7 w=32 .
i Fine SAND (SP)
VERY LOOSE to LOOSE Groy Cloyey
-40 - /~/jrmc SAND \o\.,}
R L
| BT @ 50.0°
i VERY SOFT Bluish Gray CLAY (CH)
-50
- ///IMEDIUM DENSE Groy Clayey
i 25177/Fine SAND With Phosphate
7774 Nodules (Morl) (SC) ,
-60 73 //// 2
_ . BT @ 54.5" Below Mudline
N - Standard Penetration Resistoﬁce, Blows/Foot

Water

| Silty Fine SAND (SM)

777 Clayey Fine SAND Clayey Fine
77] SAND With Phosphate Nodules and

Limestone Fragments (Marl) (SC)

Boring Terminated

A A Groundwater Level ot Time of Drilling

WOH
: : Hommer and Rods Only

Hammer Dropped by the Static Weight of

SP Umfned Soil Classification System

10 -

-20

-30

-40

~-50

-60

1/18 Number of Blows to Drive Split

Spoon Sample in Inches or Feet

~200 Standord Sieve

Percent Passing N.o. 200 U.S.

w - Natural Moisture Content (%)

oc Organic Content (%)

NOILVATIT .

Elevotlon of the ground surface and mudline at each
boring location was interpolated from the provided plan,
and should be considered accurate only to the degree
implied by the method used to locate the borings.

Genefolized Subsurface Profiles
Shipyard - Phase | Bulkhead
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o Boring No.: Bl .
LOG OF BORING - - Sheet 1 of 3
Project: Shipyard - Phase I Bulkhead ' Client: TrilLegacy
_ Drill Rig: BK 51 Driller: D. Collier
Boring Location: See Field Exploration Plan Drll Rod: AW Drill Mud: Super Gel-X
Casing Size: BW Length of Casing: ______
Groundwater Depth: _____Time: DrillingDate: 9/26/01 BormgBegun 9/26/01  Boring Completed: 2/26/01
S - = SHEAR SYRENGTH |
© @ i
! 52 |BwE w = SF
s = & 8 |Z |55 === E
=] w C |esIdlaw - 25 H Opﬁgﬁ]stpeggé
Z | @ |.| DESCRIPTION o |25|23|e B - g rggaem
w b : §G |Ooxg|agiE B= E
g | £ (& ' e -He=8le 28 35|TheR
£ | E|Z w |Zx|ZC< - cle Cmpressmn
<L B-_l &5 = g = 8 .| & - ET jaxial
o a : 3 = % % o (%) o ression
0 Surface Elevation: _0.8° @ |a A : \ e L 3 L | 1 :
C - Water c 3 :
I =
b 5 3 3
— —
10
- VERY SOFT Brown Organic SILT With L 3
1 F15 Broken Brick (OL) - 1. *
= VERY SOFT Gray Sandy SILT With - alii
o F Many Organic Materials (OL) WOH -
. E . } _ WOH {17.8 +E
b 20 | F 3
. E _ o WOH | -
5 [ B _ ' o | WoH —
E ’ ' ‘ ‘ C 3
6 F E
25




Project: Shipyard - Phase I Bulkhead

Zal Ellisa Associates ..

LOG OF BORING

Cﬁcnt:

Boring Location:

See Field Exploration Plan

Drill Rig: BK 51

Drill Rod: AW

Project No.: __01-1346
Boring No.: Bl
Sheet 2 -of 3
Trilegacy .
Driller: D. Collier

Casing Size: BW

Drill Mud: Super Gel X

BW ___ Length of Casing:

Groundwatcr Depth: _____Time: DrillingDate: 9/26/01 Bonng Begun: 26/01 Bonng Completed: '9/26/01 _
= SHEAR STRENGTH
O - |o
BT 5 |12 [ZEwlE w = KSF
s |~ | S Z_,|8=2185 =z =
S | w (= (AR EE "_", PR Ea-rﬁg
= |4 DESCRIPTION 2=l S HE cket ggge romet er
w | i £ lox|a E —_Z o r
2| = | S 2|82 £8 5 Dncontined
= - |E v | ZgZ2Q| T = Conpressmn :
< o < Ll = | Ll = + M | oy Toiaxial
[Z¢] = [x) QO .~ O ) -t = .
) = S |2 =2l o %) ° ression
25 Surface Elevation: _ 0.8 . «a o a. 0 100 N 200) © L 1 L 2
& £ M vErRY SOFT Gray Sandy SILT With *
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== =
—— —
i -
7 B VERY LOOSE to LOOSE’ Gray Clayey F
53051 Fine SAND (sc) 2 x
2 :
- 3 “F 7
- 3=
E 4 E
35 4 E ]
8 [ 3
—] —
C . .
9 F F 3.
TE 7 17 | b ¥
C C 7
- _ _—
S -
- 3 FIRM Bl}lish Gray CLAY With Sand . - E E
— | (cH) _ —
:_- > 9 -~
10 :45 £, 3
—] —]
= =
T
11 [ C J
—+ 50 £
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Project No.:
Boring No.: Bl
LOG OF BORING Sheet 3 _of _3
Project: Shipvard - Phase I Bulkhead Client: Trilegacy - :
Drill Rig: BK 51 Driller;: D. Collier
Boring Location: . See Field Exploration Plan Drill Rod: AW Drill Mud: Super Gel-X
' : Casing Size: BW BW ___ Iength of Casing: -
Groundwater Deptn: ____Time: DrillingDate: 9/26/01 Bormg Begun: 26/01  Boring Completed: '9/26/01 _ 01
= SHEAR STRENGTH
© L]
: w 5 |2 [BwlE w - KSF
ol (=] = = | = =
s | &5 |F T (52|27 Sz 5l tur@érgﬁg
= | o DESCRIPTION = |25|26|2 BB Zondetrion:
d - : w | OK ol S 2w
™ - |&a B ==« - 28 o Unconﬁ
& == v IZgc|lZN| < ' { ® Compression
= & IS = W=, a + - ETE1ax1a1
(72} [ . 3 % 5 g o (%) o Qmpression
50 Surface Elevation: _0.8’ _ ? . a. - e A 3 PR i g :
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EIRR t—_
S - 3
— I r =
n - i~
E F ]
E o6 6 |90 N E 3
12 [ 55 : C 3
- F
———— | MEDIUM DENSE Gray Clayey Fine SAND F—
S With Black Phosphate Nodules -
13 ﬁ (Marl) (SC) C _—
E 60 3 17 16. " E
- 3 C 3
S =
= 3|
- 3
= C
9 20 C 3
14 :65 i~
» 7 Boring Terminated At 66 E 3
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] 3=
- 70 = C ]
S
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LOG OF BORING

‘Project No.: _01-1346
Boring No.: B2

- -‘ -7 - _ '-I i-

Sheet 1 of 2
Project: Shipvard - Phase I Bulkhead Client: TrilLegacy
j—— . : Drill Rig: BK 51 Driller: S. Hall
-Boring Location: See Field Exploration Plan Drill Rod: AW Drill Mud; Super Gel-X
: Casing Size: BW BW __ length of Casing:
Groundwater Depth: 2.5' Time: DrillingDate: 9/21/01 Boring Begun 21/01 Bormg Complcted '9/21/01 _
. » - = SHEAR STRENGTH
. ) 2
R R |-~ 512 |Bw|E w = KSF
o [ |~ o |< 4|» Frr] ) %E = Pgéet P rgne
S W= L olgg|as o =i = 0 1stu a"?
= | & |71 DESCRIPTION = |ES|2582 GE o egaggq
o= | = |3 : & -al=8le 28 =AM Unconfmed
& - |= »w |Zc|=Z=A ::. + < | ® “Comression
<C a. <t =z |WE|jWw |F g Triaxial | -
(72} Ll v (=) (] © (=] (%) = ression
e = |& G=|0 ( ?0 0 1 2
0 / Surface Elevation: 4.5’ a la a. ¢ L 4ol L L
. Topsoil 3
: _ /| 60 -
1 Asphalt / Limerock and Wood o
(Construction Rubble) (Petroleum ]
nt Odor) -
= —— _ _ /1 6 -
2 LOOSE Brown. Silty Fine SAND With E ]
E Wood (Petroleum Odor) (SM) ailin
- ol
3 F - VERY LOOSE Gray Fine SAND With 3 3 :
C Silt (SP-SM) =
4 LOOSE to VERY LOOSE Brown Fine 10 :—:
SAND With Silt (SP-SM) s
3 s
5 [ 3=
+ 10 3 F 3
3| VERY LOOSE Dark Gray Silty Fine -~
E SAND With Many Organic Materials -
¢ E (PT) 1 _—
F 15 3 8.8 |14.1]. 4 7
o 3 T *
- - . E_:
= '3 | VERY SOFT Dark Gray Organic SILT: .-
—— | (oL) ' -—
7 F 1 WOH =
r 20 3 x
e il
© FE 3 wood (PT) E 3
E : . -
8 [ 24 .
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. : - Boring No.: B2 :
_ LOG OF BORING L _ Sheet 2 of __ 2
) Project: Shipvard - Phase I Bulkhead ' ~ Client: TriLeqécv
, l . : ' Drill Rig: BK 51 Driller: S. Hall
. Boring Location: See Field Exploration Plan Drill Rod: AW Drill Mud: Super Gel-X
_ — — Casing Size: BW Length of Casing:
! * Groundwater Depth: 2.5’ Time: DrillingDate: 9/21/01 Boring Begun: 9/21/01 Bormg Completed: '9/21/01
L R = SHEAR STRENGTH.
w o L) =
| slelE S |2 |BuwE w. B[, Kt
2 18 = pESCRIPTION LS al S 28 5|0 Hhamrihk
r Wl sy £ (SEISS|E 22 ol e
x -] o : 7, SO =
; £ | E = w |EZ|ER|< EO . S ““C“‘I;QS?O,, )
i b3 W (o = |W=|W .| = + 3 | Triaxial
{ .Q 3 &~ E g o (%) o ression
: 25 Surface Elevation: _4.5’ @ g o 0 ‘ 40 80| o 1 2
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‘ . , BoringNo.: ____ B3
LOG OF BORING . . Sheet 1 of 3
Project: Shipyard - Phase I Bulkhead Client: TriLegacy
. Drill Rig: BK 81 Driller: D. Collier_
Boring Location: See Field Exploration Plan Drill Rod: AW Drill Mud;: Super Gei-X
i Casing Size: BW Length of Casing:
“ Groundwater Depth: ______ Time: MD&E M Bonng Begun: 27/01  Borirg Completed '9/27/01
‘ [ HEAR STRENGTH
{w = %u = =[5 KSF
. — Q.| - » o = — i &JI— E
o w | . 2 I1SI|Qm- o= = Opﬁistm
z w |F c S < =y — L -
= | & |7 DESCRIPTION = |ES|29|2  BE Slepnlr
- | ’ o .
& - (& S ([—E—a|wn 28 =) U?\cr‘égn?ned
s = = » |ZxlzZq] < . & |® Compression
= & 1S = (W= g F :,'ETwaxm. :
v a 3 g EJ g o) e o ession -
. . [V}
0 Surface Elevation: 0.8’ < la a- 0 . e : 203 P 1 Ly :
- 3| water =
- 3 ]
- 5 3 b
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1 E With Many Organic Materials (PT) WOR —]
E . : - : E
- ’ . ' ‘] WOR -
2 . C : : © F
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2 3
Lk ‘ - WOR | 17 | 26 R
C © VERY SOFT Gray Organic SILT (OL) -
- ' ' | wor F
4 E : : ° e
s F15 ‘ - |Wor + 3
.- F
E X
C _ _ _ ]
F 20 : . ' : WOH !
6 [ : -~
C 'VERY LOOSE Gray Silty Fine SAND - —
- 3 | With Many Organic Materials and . E
= .| Pieces of Broken Brick (PT) o
F - :_:
E ;H VERY SOFT Dark Gray Organic SILT E 3
7 25 (o1 WOH »
AR 7 /
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Project No.:

01-1346

: "~ Boring No.: B3
LOG OF BORING Sheet _ 2 _ of _ 3
Projec[;'Shipyard -~ Phase I Bulkhead Client: Trilegacy
: Drill Rig: BK 81 Driller: D. Collier
Boring Location: See Field Exploration Plan Drill Rod: AW Drill Mud: Super Gel-X
- Casing Size: BW _Length of Casing:
Groundwater Depth: ____Time: DrillingDate: 9/27/01 Boiing Begun: 9/27/01  Boring Completed: '9/27/01 -
l_ [ .
- c e lellE o '_SHEARKSSTII__QENGTH
s | 5B C 32|38 c BE 5o ke
L °R. O
u | = |w DESCRIPTION o %5 < » 2 gt 3le ?Bck%trgggega%? er
- s =t : Ll (= ==} =] )
& | T (& IR =l e L =2 =1 g0 2
= = | v |Z<|EN| S (=4 Cmpresswn
= & |5 x W=l .| & + o | g Teiaxial
7] a S & = 2l o o) S ression _
25 4 Surface Elevation: _0.8' %’H o o 2 100 ) 2001 0 L 1 L .'2
7 E VERY  SOFT Dark Gray Organlc SILT ’ =
) (oW ]
E 30 WwoH | 18 | 36 + F 3
8 =
C [
- 3 £
= — - -
O C
C 35 MEDIUM DENSE Light Gray Fine SAND 24 =
S r -~
- (SP)
r =
I 28 | C 3
10 £ 4 *
- J | SOFT Bluish Gray CLAY (CH) C
:_' - 4 C 3
1 f : =
7| FIRM Bluish Gray Sandy CLAY (CH) e
. - - —
12 .o : : ]
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01-1346

Project No.: :
Boring No.: B3 _
LOG OF BORING - Sheet 3 _of __3
Project: Shipyard - Phase I Bulkhead Client: Trileégacy - :
Drill Rig: BK 81 Driller: D. Collier
Boring Location: See Field Exploration Plan Drill Rod: AW Drill Mud: Super Gel-X
» A Casing Size: .BW____ ILength of Casing:
Groundwater Depth: Timc: DrillingDate: 9/27/01 Boring Begun: - 9/27/01  Boring Lompleted '9/27/01 ,
' ' ol SHEAR STRENGTH
o |w
L 52 |BwE w. & KSF
g ||z c |s2|ae|d 25 Eo"ﬁ%tmrg@ﬁg
= DESCRIPTION e 2|28 ab BT e e
= O ' w |CHl%o| = =35 =187 Torvane
g | £ = & (il 28 5
e - = n | Zc|lZN)< ol e Cmpresswn
<t o 5,: x W= s - = + A g Tpiaxial
“ 1A . 3 El E:u g 0 (%) o ression .
50 Surface Elevation: _0.8' cg e- e 0 e A b e ! L :
-
12 F FIRM Bluish Gray Sandy CLAY (CH) E 3
- F
- m ..
=~ : X . . ﬁ
= - LOOSE Gray Clayey .Fine SAND With — '
- 3 Phosphate Nodules (Marl) (SC) -
C 55 o 5 20 3
13 £ : -
- ‘ llia
= 3| Boring Terminated At 56‘ -
i ) I - C_ T
+ 60 3 b3
: - T
——— t =
= ‘ 3
b 65 1 F 3
- -
F 70 3 x
75 3 >




Eﬂ Ellis& Associates

Project No.:

01-1346
Boring No.: B4
LOG OF BORING . Sheet 1 of 3
Project: Shipyé:d - Phase I Bulkhead Client: Trilegacy _ :
” Drill Rig: BK 51 Driller: S$. Hall
Boring Location: See Field Exploration Plan Drill Rod: AW Drill Mud: Super Gel-X
: ‘Casing Size: BW ___ Length of Casing: :
Groundwater Depth: 3.2’ Time: Drllllanatc 91 20/01 Bormg Begun: 9/20/01 _ Boring Completed: 9/20/01 _
! . . -
N _le |2 |E L [SER ng'};ENGTH
i DESCRIPTION L gE(28|e EH b
w
Wy = v w |CH o= == 8 V orvane
o T |2 G O] =0 2 | & Unconfined-
S = |I=E LR + S| ® Compression
< | & 53 = ¥U=E Y .l= O | g Triexial
%) e 3 & & 2o - w S ression
0 *Surface Elevation: 5.0 @ |W I~ A F N
Asphalt -
/] 12 C
1 F MEDIUM DENSE Gray and Dark Gray F
- Fine SAND (SP) C
, - s =
- LOOSE Brown Fine SAND (SP) =
;5 LOOSE Brown Silty Fine SAND With 4 - F 3
- Some Decayed Wood (SM) =
- - Wood and Bark (PT) C ]
4 C 10 —
= —]
. = 21 F
LOOSE Gray Silty Fine SAND With E E
Clay (SM) , e
6 [ 10 C
v 16 3
r o .
- MEDIUM DENSE Gray and Brown Flne E 3
- SAND (SP) —
— S
7 F 24 2!
+ 20 3 x
E : 3
S ' =
- 3 LOOSE Gray Silty Fine SAND (SM) L 3
8 4 3
25 4 :
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[%] EIIis&Associatésm.

01-1346

- Project No.:
. “BoringNo.: ____B4
-LOG OF BORING . Sheet 2 . of 3
. Project: Shipyard - Phase I Bulkhead .Client: Trilegacy
‘ Drill Rig: BK 51 Driller: S. Hall
Boring Location: See Field Exploration Plan Drill Rod: AW Drill Mud: Super Gel-X
Casing Size: BW BW = Iength of Casing:
Groundwater Depth: 3.2‘ Time: DrillingDate; 9/20/01 Bormchgun 20/01  Boring Completed: "9/20/01 _
: -
w - |2 g 5 e SHEARKSéFIF:{ENG'IH
o = — Ll ] ',
— [l 4 o = <= = t Pey
$ 18 Bl peecar Z|32|88|2 28 S|lombven
=i DESCRIPTION e |lEs|<ale B etrgggew er
| PR g § re} o r=X=] = V orva
o x |= R =l =1 = 0 2| atncon
= ~ |E w |Z<|(ZNS + c|e Conpresswn
= & S x W=x|\W |5 SlgT 1ax;g1swn
“w o a " S|l |=2|o0 o $
25 Surface Elevation: 5.0’ @ o o- ? L 100 Y 99 Y h Lo :
C " J | LOOSE Gray Silty Fine SAND (SM) ' F
- 4 | LOOSE Gray Clayey Fine SAND (SC) F
- : - ' F
s E ‘s F ]
30 h
——— -
E S F 3
C  3J | FIRM Dark Gray Organ:.c CLAY With - 3
: : Sand (OH) ]
- =
10 [ 5 g 0
a 35ﬂ . 89.9 o+ b3
- 1| LOOSE Dbark Gray Very Clayey Fine =
| SAND (sC) .
11 [ 1 4 ;_E
- 40 5 =
- - SOFT Brownish Gray CLAY With Sandf -
— (CH) —
= =
- allle
12 £ 4 .
LOOSE Dark Gray Clayey Fine SAND —
With Limestone Fragments (Marl) -
13 (sC) 5 W
F 3




L?-ilEllls&Assnclatesm. C PmNes _oias

o - BoringNo.: B4
- LOG OF BORING ‘ . Sheet 3 of 3
- Project: Shipyard - Phase I_Bulkhead Client: TriLegacy _
_ Drill Rig: BK 51 Driller: S. Hall
Boring Location: See Field Exploration Plan Drill Rod: AW Drill Mud: Super Gel-X
) ) Casing Size: Bw Length of Casing: —
Groundwater Depth: . '3.2° Time: DrillingDate: 9/20/01 Bonng Begun: 20/01 _ Boring Completed: 20701
- =z le & - |SER STRENGTH
. - S : =] wtd e =
s | & > : T eI A P 5le ‘St“ E‘ﬁg
& || DESCRIPTION x 22|98 aE 2 :8%% Ea‘%’.!?e”
5 o | L wl o t;; So .=
a T | & 'O 2 £ =AM
= - |[E o |[ZE|Z NS + =4 Cmpresswn
=< a |<C x ([W=x| | = -3 Triaxial
w (¥ =) Qe . = ression
Y218 9 |l | o (%) o
: : ' PO a | w = 100 200] o 1 2
50 Surface Elevation: 5.0 Q- o o- | 1 B Y 11
- 3| LOOSE Dark Gray Clayey Fine SAND F 3
- - With Limestone Fragments (Marl) —
= - (SC) -
-3 : -
LOOSE to MEDIUM DENSE Gray Clayey —
- E. g Fine SAND With Phosphate I\lodules F o
14 _—1 (Marl) (scC) 4 C
: ;55 p 23.4 + b4
F o E
15 26 I
+ 60 3 . . 2=
C | Boring Terminated At 60’ -
65 3 3
WAUR adk
- S
- ] o :b
=754 —




- Ellls&Assoclates inc.

- Project No.: _01-1346
Boring No.: " BS
LOG OF BORING _ Sheet 1 of 3
Project: Shipyard - Phase I Bulkhead Client: TrlLeqacv :
: Drill Rig: BK_51 Driller: S. Hall
Boring Location: See Field Exploration .-Plan Drill Rod: AW Drill Mud: Super Gel-X

Groundwater Depth: 3.9

Casing Size: BW

Length of Casing:

Time: Drllllanate 9/17/01 Boring Begun: 17/01  Boring Completed: 9/17/01 _
= o e |E& o |SHEAR SIREmTH
S | & |z 2 |S2u|2 S5 EloB u‘I‘?BSErE;%g
p DESCRIPTION = ES|2%2 BE |efe bRl
w w £ |©oxx|a = =z o ur
o | = Z - wl o S8 5|V orvane .
a T |2 O N |O| Fo 0O =2 oafined
S = = w|lZc|ZC|< : g’Cmpreswn
= & g = (W= H .= + I | g Traxa o
v g S &£ & =1 ) > | B Compression _
0 " Surface Elevation: _ 5.0 @ . o 0 ) .210 30 . 60f 0 L b R 2
Topsoil . . . 7 13 =
1 - MEDIUM DENSE Gray Fine SAND With E
Broken Concrete (SP) e
5 6 i
- LOOSE Gray Fine SAND Wlth Pieces 3
- .of Wood (SP) o __E
- VERY LOOSE to LOOSE Gray and Brown -3 3
3k Fine SAND With Silt (SP-SM) - -
a F 4 174 + —
C LOOSE Gray Fine SAND With Wood F 3
5 : (SP) -6 —
F 10 3 b3
- & F
3| VERY SOFT Gray Sandy SILT (ML). =
6 F WOH F
b 15 3 x
C 3| MEDIUM DENSE Gray and Brown Fine -
——— | sSAND (sP) —
7 E 14 =
= 1| 3
C - VERY LOOSE Gray Very Clayey Fine —
E - SAND (SC) ke
8 3 - 3=
25 ' 296 = +—-




EI Ellls&Assuclates .

01-1346

Casing Size: BW _

Project No.:
Boring No.: BS
' LOG OF BORING Sheet __ 2 _ of _ 3
-Project: Shipyvard - Phase I Bulkhead Client: Trilegacy
: Drill Rig: BK 51 Driller: S. Hall
Boring Location: See Field Exploration Plan Driil Rod: AW Drill Mud: Super Gel-X

BW - Length of Casing:

Groundwater Depth: 3.9’ Time: DrillingDate: 9/17/01 Boring Begun: _u_/_O_l_Bonng Completed: 9/17/01 _
-
" RN EE S“EAREEFE“GT”
. ~ |$ S z o=l <= = t_Penetr
e | w IF L |log|wnH o =k jopﬁcnﬁ tueBgégaTrz}g
e er
y o DESCRIPTION & = E = 2 = g% a ‘T’Bﬁs urggg §omete
= o Q. (7¢I = .
E|E | w |ES|EQI<x =2 S -”E%%‘Fé"‘é?on
= o < . b = | = + 3 | & Triaxia
L (v Z oFlog|s ~r
W u 3 2 xg Io) (%) o ression
5 Surface Elevation: 5.0 @ la Ly ¢ 2,0 410 . & jj L 1 . ,_1‘_2
F oL
C - VERY LOOSE Gray Very Clayey Fine © -k
3| sanp (sc)
= - LOOSE to MEDIUM DENSE Gray Silty
- - Fine SAND (SM) -
s E 10 3
F 30 3 | 3
10 | j 19 F
b 35 3 b
3 [ STIFF to SoFT Bluish Gray CLAY ]
- 3 (cH) ol
1 F 9 =
C . 3
r 40 89 - 3
B F
12 | 4 C ]
- E45 3 =
7 | MEDIUM DENSE Gray Sllty Fine SAND —
g (M o=
13 ‘16 C 3
50




ElEIIls&Assoclatesm e i

BoringNo.: __ BS
LOG OF BORING _ . Sheet __3  of 3
Project: Shipyard - Phase I Bulkhead Client: Trilegacy : '
- ' : Drill Rig: BK 51 Driller: S. Hall
Boring Location: See Field Exploration Plan ‘ Drill Rod: AW Drill Mud: Super Gel-X
Casing Size: BW Length of Casing: ‘
Groundwater Depth: 3.9° Time: DrillingDate: °/17/01 Boring Begun 9/17/01 Bonng Completed: [17(01
T - -] (= .
N cle [2uE . o SR STRENGTH
S = S |1Z .G85 = E
(=] TR e S |S2AQqu| 2 SF 5|oThiLs
Z | wm |F| S|Pt o0 3
t DESCRIPTION = |EE2% 8 BE Zlemikns
w | = | = |SZ|E=2|8 22 gleFEk
= T o e [mEl-ale 88 3 Y LR e
= - = »n |Z<c<lZA 5 + < | ® Comression
< | & |S = W= .I& : I g TRaxial
) =t =B & Elg o w9 ression
50 Surface Elevation: _S.0' _ e a- 0 ) 210 410 ) ] M ! .. - p
C - MEDIUM DENSE Gray Sllty Fine SAND =
— | (sM) ' —
- | LOOSE to DENSE Gray Clayey Fine 3
- 4 | SAND With Phosphate Nodules (Marl)- 1
: - (SC) o
14 [ 6 r 3
- 21.1 ++ 3
15 | 6 F
+ 60 3 3
3 x
le [ 28 C g
65 3
17 F 47 F ]
+ 70 . , 3
C | Boring Terminated At 70’ =
E 75 3 ]




@ E"ls&Assm:'ates inc. . - - Project No.: __01-1346

» . Boring No.: Bé
LOG OF BORING . : * Sheet 1 of 3
Project: Shipyard - P'hase.‘I Bulkhead : Client: TriLegacy
' : : Drill Rig: BK_51 . Driller: S. Hall
Boring Location: See Field Exploration Plan Drill Rod: AW Drill Mud: Super Gel-X
_ . — Casing Size: BW Length of Casing: _
Groundwater Depth: Time: DrillingDate: 9/277/01 Boring Begun: 9/27/C1  Boring Completed: 9/27/01
- . —
w - |l le |E e SHEAR NGTH
Zw|E w
s & SIE_|Z8|5 g E
2 | w [F o o |wod o 285 30"%“?835’8?}@
| & |w| DESCRIPTION e 2282 HE oisckgtr@e
R [T7] [ —z a
| E|E o [-E|l=8le 28 35
e | = [E| Zo|lzaj< TO Sle
o |[=c v | — + S Conpressmn
<t & 15 = | = 3 .l 5 =] Triaxial
©“ -l a S I8 |€2|o . > | B Compression
0 Surface Elevation: 0.8 o (| o 0 . 1?0 2?° , 3001 0 L ..1 L 2
C 3| Water ' o
XE x
— =
- VERY SOFT Dark Gray Organic SILT ]
— (oL) : C_
- WOR (15.6 SR F
1 E r 2
- 10 F 3
2 F
+ 15 F 3
- C ]
- WOH E
- 3 ]
—— —
, E20 - o : | WOH |19.7{74.5 L F 3
¢ Fos A WOH =

. .



EIEIIls&Assnclatesm. o  PuNos ol

- BoringNo.: ____B6
LOG OF BORING o . . Sheet 2 of 3
Projeét: Shipyard - Phase I Bulkhead Client: Trilegacy
‘ * Drill Rig: BK 51 Driller: S. Hall
Boring Location: See Field Exploration Plan ‘Drill Rod: AW , __ Drill Mud: Super Gel-X
: Casing Size: BW ' Length of Casing: ' .
Groundwater Depth: ~ ____Time: DrillingDate: 9/277/01 Boring Begun: 27/01 BSoring Completed '9/27/01 _
- o o = e SHEAR STRENGTH
i 6|2 |BwE w_ & KSF
< |- | S IZ2|g2@|= Sz Elommboye
g H l— - (T8 S o 2 - o '_u it stu
o | & |u| DESCRIPTION. = E2|T2 2 vt g ‘;Bssﬁrﬁsaeﬁzﬁ’.!‘? »
a2 | £ | B T = =1 3 3| Unconfined
|- |E »w |Z<|lzqQ|< _O’.Cmore?swn
a |< |t = + =, Triaxia
= W |w» = o O = = ression
[ 7] a 3 o mg fo) (%) o .
. : . 0.8" o (W w o 100 200 300] 0 T 2
25 Surface Elevation: Y.8° WOH L [ Lt T
= * VERY SOFT Dark Gray Organlc SILT F
——  (oL) -
XE B . : WOH |13.3 + *
5 a : - o
= =
E 3 il
- | LOOSE Gray Fine SAND With Silt - ] .
——— | (sp-sM). .
- -
F 35 = 5 x
6 I : -~
S 3=
E 4 A . ]
C  J | FIRM Bluish Gray Sandy CLAY (CH) F 3
= 40 : ' o 5 g
4t 0 . A .l =
= —
- 3 =
3 | VERY DENSE Gray Fine SAND (SP) _ —
C 45 - . T o : 63 - 3
8 F : o . o 3
= - ]
- LOOSE Gray Clayey Fine SAND (SC) E 3
9 F o C ]




E’il ElllstzuAssm:latesl;.c

Project No.:

01-1346
-BoringNo.: ____B6 . -
LOG OF BORING Sheet 3 of ' 3
Project: Shipyvard - Phase I Bulkhéad Client: Tr1LeqacY
. . B Drill Rig: BK 51 Driller: S. Hall
" Boring Location: See Field Exploration Plan Drill Rod: AW Drill Mud: Super Gel-X
Casing Size: BW _ 'Length of Casing:
Groundwater Depth: _.-___Time: DrillingDate: 9/277/01 Boring Bégun: 27/01 _ Boring Completed: '9/27/01
‘ E . i ' [ SHEAR STRENGTH
[z o
| i 5|2 (BeiE g 5| K|
s | = =3 w0 =2 = '
g | iF < |52 ol =h = L
¥y, XY
= | & || DESCRIPTION = SE|EL 8 akE g e?é%ﬁrﬁsa%%?e“
- - |=d o Ll o wn [=X=]) =
a T |& O = 2le
= | F |E » |Z<|ZN| S + =4 Conpresswn
< a |< x (wWxE|Ww |g _ 1 | o Triaxial
v | W e |f7|Iee . ® Compression
< ‘ 2 | G=0 2 ‘3%0 o 1 2
50 / Surface Elevation: 0.8°¢ ‘:9: a- e |9 ,'1.?0 io s RS BT
9 F LOOSE Gray Clayey Fine SAND (SC) ‘ - 3
- =
F 3 : =
C 3| LOOSE Gray Fine SAND With Clay, E
—— | Shell and Phosphate Nodules (Marl) - —
T D 8 7.7 Ly =
10 p77 -
- 3| LOOSE to MEDIUM DENSE Gray Clayey - E'
————— | Fine SAND With Few Limestone —
- - | Fragments (Marl) (SC) .
- - -
= 60 10 F
11 E C 3
e -
- F g~ 33 3!
12 :65 E
- 3| Boring Terminated At 66° - 3
3 =
F 70 b3 -
75 - .




IzlEllls&Assnclatesm  Prjetos _oiisas

: Boring No.: B7
LOG OF BORING _ Sheet 1 of 3
~ Project: Shipyard - Phase I Bulkhead Chent TrlLeqacv : -
— ~ __ Drill Rig: BK 51 : Driller: S. Hall
Boring Location: See Field Exploration Plan Drill Rod: AW _ Drill Mud: Super Gel-X
: Casing Size: BW Length of Casing:
Groundwater Depth: = €.0’ Time: DrillingDate: 9/19/01 Bormg Begun 119101 _Boring Completed: 9/19/01
- . — .
BN - e 2B — [SHEAR STRENGTH
! BENEP R KSF
s | &= | | R |§23m| 2 2F 5o tshina
= | ¢ DESCRIPTION ‘ Sl<wle QE - t 5
R L [ i o e S ‘-‘-2 = aE a :B;Sgrgglegg%ﬁ
g | £ IE e mEleaie 88 S|l unofing
s - |= »n |Za|EN 5 + S| ® Comr sion
= &.-I g = 8 x 3 s | o, - = Tpiaxia
) a8 S |8 = 2| s 5y o |® ression
0 ~SurfaccElc‘_/atiom 8.5 «@ a- o : 4.50| L1 1100 : |l1 L ! L :
Concrete : _—
12 -
1 -
MEDIUM DENSE Dark Gray Fine SAND E 5
2  (SP) v [ 8 ]
LOOSE to VERY LOOSE Light Brown i F 1
- Flne SAND (SP) . C 3
. F 2 =
4 . —
s B VERY LOOSE Light Brown Fine SAND 1 il
TE (sp) ' -
3 : 1.9 + C
E . VERY LOOSE Gray Fine SAND (SP) C 3
5k 1/18" =
7 F 1 =
E - VERY LOOSE Dark Gray and Gray Fine E
———— | SAND (SP) —
8 . . ] - 1)18- - ol ;
L \




E]Ellls&Assnclatesm. C pujette: o

- Boring No.: ____ B7
LOG OF BORING - . Sheet 2 of 3
Project: Shipyard - Phase I Bulkhead - Chem; Tril.egacy
Drill Rig: BK 51 Driller: . S. Hall
Boring Location: See Field Exploration Plan Drill Rod: AW Drill Mud: Super Gel-X :
. Casing Size: BW : Length of Casing:
Groundwater Depth: 6.0’ Time: DrllllnCJDate 9/19/01 Bormg Begun: 19/01 _ Boring Completed '9/19/01
- T Tole e 8 LR STRENGTH
= o |2 |BY|E W &5 KSF
S | I |Z ' S |=4|laglS SE OE P% Penetrone t?r
=z | & |+ ' =25 o FHWd et ar
L. DESCRIPTION x |E=ig<un|lS Py %u gggeganp?
i w : w |@ Eﬁ el == E rvang
s < & ' O |0 28 ] Unconfmed
& = I= »w 2|z + S | ® Campression
< o g x |W=E =P 3 | Triaxia
I w . 5 & 52 o %) o | ression -
25 ’Surface Elevation: 8.5’ . @ o o ¢ 11 .”501 11 1100 ! L1 1‘1 11 .1 :
| VERY LOOSE Dark Gray and Gray Fine ' CF T
——— | SAND (SP) - -
F 3| Gray Silty CLAY With Decayed Wood F
—— | (PT) X - —
s F 11 3
+ 30 3 =
- 1 .
C 3| VERY LOOSE Dark Gray Silty Fine =
- - SAND With Many.Organic Materials —
- (PT) C
10 [ WOH C 7
b 35 3
; F
- . MEDIUM DENSE Bluish Gray Clayey 3 i
- Fine SAND (SC) C
11 E 11 F
b 40 3
- VERY DENSE Gray and Browri Fine —
- J | SAND (SP) . ‘ =
12 F 46 F
b 45 3
- = -
E - F
| SOFT Bluish Gray CLAY (CH). F 3
13 F ' ' 4 3 : .
50 : 94.6 + 3
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_ Project No.: 01-1346

Boring No.: . B7 '
LOG OF BORING Sheet __3  of _ '3
Project: SHipyard - Phase I Bulkhead . - 2 Cllent. Tr:LLeqacy ) :
- _ Drill Rig: BK 51 Driller: S. Hall
Boring Location: See Field Exploration Plan Drill Rod: AW Drill Mud: Super Gel-X
: _ _ Casing Size: BW ___ [ength of Casing: v
Groundwater Depth: . 6.0’ Time: DrillingDate: 9/19/01 Boring Begun: 9/19/01  Boring Completed '9/19/01 _
' ’ ' = SHEAR STRENGTH
O o
. - > ) o < ,|lon > : fod sl =
o w hrsg = = 25 = Pﬂ%ﬁlstu
Z | w |F =25l o e TS S | o 8
= | & || DESCRIPTION = |BZ2E°E aE g 0P8°$rﬁeae§aﬁ’-"?e
- = |5 o bl Ld e, o8& =
a L (= el =R =] CEOS 2
& = |E »n TS + =44 Corrpresswn
< a. < = (Wi |- , S| Tpiaxial
v w (72} o [ (& ] (=) . 2] sion
(=] ) = o & ={ 0 (%) ‘ o) I
. . . o (W L ) 50 100[ 0 1 T2
50 Surface Elevanon: 8 - 5 o & 6 Pt 1t 11 1 1 ‘ 1 I 1 1 | S
- - SOFT BluiShA Gray vCLAY (CH) ) E E
£ 3| LoosE Gray Very Clayey Fine SAND :_5
E S (SC) : s
14 F 1 6 =
b 55 3 3
3 r 3
I E
S =
—
s £ - 9 C 3
F 60 3 F 3
——— | FIRM Bluish Gray Sandy CLAY (CH) i
- - =
16 [ - 8 C 3]
‘MEDIUM DENSE Gray Clayey Fine SAND F
With Phosphate Nodules (Marl) (SC) —
17 23 =
3 x
= - ]
= -
18 L . 130 —
75 Boring Terminated At. 75° >




: EE' Ellls&Assnc|ates m '

. 01-1346 _

 Project No.:
Boring No.: . B8
LOG OF BORING . Sheet __ 1 _ of _ 3
Project: Shipyard‘ - Phase I Bulkhead .Chent. TrlLecLacy :
Drill Rig: BK 81 Driller: D. Collier
Boring Location: See Field Expluration Plan - Drill Rod: . AW Drill Mud: Super Gel-X
: .Casing sze BW Length of Casing: ~7se70r
Groundwater Depth:- Time: DrillingDate: 9/26/01. Bonng Begun: 28/01  Boring Completed: 28/01 .
=
N -l le B m,_.'_SHEARSTRENGTHZ
S | @iz . R |§298|7 2& Sl st"eBSE’e;?@
H DESCRIPTION e E2EC2 ab 4 E‘éae&a%‘?
g | £ |= e -eleo|l2 88 B Unconﬁned
= - (= n (Z<|EZNT LT .C_{ Compression
< & g = (W= =R ar f PR 1ax}a] 5
) a . S 5 - E % o *) o ‘ ession
0 Surface Elevation: _0.8’ @ 1a Q. 0 L Isol R I_LIOO 0 ) ! L 2,
- pu Water - ‘ E ;
- | -
S / , -
5 3 x
O L 1
+ 10 3 b3
1 r VERY SOFT Dark Gray Organic SILT WOH E 3
- (oL) ' -
- E C 1
2t F
3 £15 x
= WOH =
4 =
5k 3=
r 20 . , , : b3
C Dark Gray Silty Fine SAND With F
6 F Many Organic Materials (PT) 5 —
-k : - 10 | 19 3
-3 C
.25 7 3




' - E“IS &ASSOGIatBS inc. . Project No.:  01-1346

o Boring No.: B8
LOG OF BORH\IG . Sheet 2 of 3
Project: Shipvard - Phase I Bulkhead: Client: Trilegacy - :
- ' Drill Rig: BK 81 Driller: D. Colliex
Boring Location: See_ Field Exploration Plan Drill Rod: AW : " Drill Mud: Super Gel-X
: Casing Size: B‘W—Length of Casing: -
o Groundwater Depth: _____ Time: DI‘1111RQDate 9/ 28/ 01 Boring Begua: 28/01 _ Boring Completed 28/01
- = SHEAR STRENGTH
: L]
l ! FERENERT KSF.
g E 1z B » bl e : =i § o'Pﬁﬁé1%tuP$8§5r e
' wo| | DtSC_RIPTION e gE E: 2 22 e °P8?s€u rgggegg%lfeer
] E." = |& 2 a. _—_——l Y 28 > Unconfmed
= | F |E » |Zc|ZN|< o e sion
NEARNE 2 EFE532 . * Slateee
fa (V)| e S | [g2|o . o resso |
: . 1 2
‘ 25 surface Elevaﬁon: 0.81 - «a o a- 0 |> 11 1501 1 1 |100 3 4t J R S |
- - T MEDIUM DENSE Gray Fine SAND (SP) - 3
' 7 F | 29 -
30 ; 3
- - MEDIUM DENSE Light Gray Sllty Fine, =
F SAND (SM) _ ¢ —
o 8 14 1
j C 3| MEDIUM DENSE nght Gray Fine SAND : : F .
' —— | (sP) . . : . B = N
,. 7 -
1 353
l ' 9 F 21 3k
| — —
| 40 -
_ l 10 [ 20 B e ¥
: 45 3 , - ' x
- g FIRM Bluish Gray Sandy CLAY (CH) t
11 F ‘ » . 5 _ 3
' C ‘ 6 1lo to
' - 50 F
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Boring No.:. ____ B8 _.

LOG OF BORING o . Sheet 3 of 3
Project: Shipyard - Phase I Bulkhead Client: Trilegacy
i : Drill Rig: BK 81 Driller: D. Collierx
Boring Location: See Field Exploration Plan Drill Rod: AW Drill Mud: Super Gel-X
. _ Casing Size: BW - Length of Casing:
Groundwater Depth: Time: DrillingDate: 9/28/C2 Boring Be 9/28/01  Boring Completed '9/28/01 _
€p g gun
| w - g e B o "_,SHEAREIRENGTH
S | & IF C |52(95 S 23 5|oHtdmrme
=z o] =l ol
wo | = jul 'DESCRIPTION = Z2 g:_g S ab a o:gcr:gurgggeweer
g | £ | & l-elegle 28 S|, o
s ’cT. <z: _ ‘n |Z < E N| < + g‘ Campression
< | & |ln = 8 TS o a o EIT x}a}m
- a : S |l |8lo0o ™ o ession
50 Surface Elevation: 0.8/ . «@ o- a- * 111 |S°| 1 ajoo ) [ 1-1 Lt :
C - FIRM Bluish Gray Sandy CLAY (CH) F 3
12 ¢ FIRM Gray CLAY (CH) S C ]
b 55 4| Light Organic Materials MEDIUM b
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R Boring No.: BS '
LOGOFBORING ~ ~  Swa 1 _of 2
Project: Shipyard - Phase I Bulkhead - Cllent Tr:LLeqacy :
' . ’ Drill Rig: ATV Driller: D. Smith
Boring Location: See Field Exploration Plan Drill Rod: AW . Drill Mud: Super Gel-X
' Casing Size: BW Length of Casing:
"Groundwater Depth: 4.8’ Time: DrillingDate: 9/20/01 Boring Begun: 20/01 _Boring Completed: 9/20/01
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Project No.: __01-1346

~BoringNo.: . ____ B9 .
Sheet 2 __of 2

LOG OF BORING
Project:' Shipyard - Phase I Buikhead Client: TriLegacy
_ - Drill Rig: ATV
Boring Location: See Field Exploration Plan Drill Rod: AW

Casing Size: BW

Driller; D. Smith

Drill Mud: -

Super Gel-X

Length of Casing:
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o : . Boring No.: __ B10. .
' LOG OF BORING , Sheet 1 of 3
Project: Shipyvard - Phase I Bulkhead Chan " Trileqacy ,
l | — Drill Rig: BK 51 Driller: S. Hall
4 Boring Location: See Field Exploration Plan Drill Rod: AW Drill Mud: Super Gel-X
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Project No.:
Boring No.: B10
'LOG OF BORING Sheet 2 _of __3
. Project: Shipyard - Phase I Bulkhead Client: TriLegacy .
— Drill Rig: BK 51 Driller: S. Hall
Boring Location;: See Field Exploration Plan Drill Rod:. AW Drill Mud: Super Gel-X
Casing Size: BW Length of Casing: ,
Groundwater Depth: ____Time: DrlllanDate 9/28/01 Boring Begun: 9/28/01 _ Boring Completed '9/28/01
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Boring No.: B10

LOG OF BORING =~ © . Sheet _ 3 _of _3
Project: Shipyard - Phase I Bulkhead . Client: TriLegacy
_ Drill Rig: BK 51 Driller: 'S. Hall
Boring Location: See Field Exploration Plan " Drill Rod: AW Drill Mud: Super Gel-X
' Casing Size: BW_______ @ength of Casing:
- Groundwater Depth: Time: DrillingDate: 9/28/01 Bormg Begun: 9/28/01 Boring Completed: '9/28/01
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FIELD EXPLORATION PROCEDURES

Standard Penetration Test (SPT) Boring. s
" The Standard Penctratlon Test (SPT ) borings were made in general accordance w1th the latest o

revision of ASTM D 1586 "Penetratron Test and Split- Barrel Samplmg of Smls" The borlngs

were advanced by rotary (or "wash-n-chop") dnllmg techmques At21/2t05 foot 1ntervals a

_ sphf-barrel sampier 1nserted to the borehole bottom and dr1ven 18 mches into the soil using a 140 ',

pound hammer falling on the average 30 inches per hammer blow. The number of hammer blows
for the final 12 inches of pene_tration is termed the "penetration resistance blow count, or N-'

value' This value 1s an index to several m-place geotechmcal propertxes of the material tested

- such as relat1ve densrty and Young' s Modulus

After driving the sampler 18 1nches (or less if i in hard rock like matenal) the sampler was -

retrieved from the borehole and representative. samples of the matenal within the spl1t barrel

were contalnerlzed and sealed. After completmg the dnllmg operatrons the samples for each

boring were transported to our laboratory where they were examined by our engrneer in order

to venfy the drlllers field classrﬁcatlon The retrleved samples wrll be kept in our facrhty for a

period of six (6) months unless directed otherwise.
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SUMMARY OF LABORATORY TEST RESULTS

Project: Shipyard - Phase I
_ Client: TriLegacy Group, LLC
Pro_|ect No.: 01-1346

) | Natural Atterberg Limits _
. Sample | Organic | Fines |Moisture[ Liquid | Plastic [Plasticity] Pocket
Boring/ Depth | Content | Content | Content | Limit -| Limit | Index Pen.
Sample No.| (f.) %. % % % % (tsf) -
B1/3 19 18 184 ‘ '
"B1/8 35 ~ 57 48 22 26
B1/9 40 17 31 ‘
. B1/12 55 90 .84
B1/13 60 16 68
B2/6 15 9 - 14 - 64
B2/10 . 35 8 48
B2/13 50 1 20
B3/3 12 17 26 180
B3/8 30 18 36 160
B3/13 55 20 35
B4/6 15 16 29 v
B4/10 35 90 113 170 60 | 110
B4/14 55 23 35 '
B4/15 60 15 39
B5/4 7 7 23 _ ‘
- B5/8 25 40 42 53 17 36
B5/14 55 } 21 54
B6/1 8 16 _ 130
B6/3 20 20 75 265
B6/5 30 13 124
B6/10 55 ~ 8 29
B7/5 9 2 27
B7/13 50 95 . 85
B8/6 21 10 19 94
B8/11. 46 56 53 70 16 54
B9/6 15 32 37 111
B9/9 29 20 26
B10/5 27 34 63 233
B10/7 37 22 32
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CORROSION SERIES TEST RESULTS

Shipyard — Phase I
Jacksonville, Florida
E&A Project-No. 01-1246

Boring/ Approximate t est Soil Chlorides Resistivity Suifates
Sample depth below existing Strat (mg/Kg) (ohm-cm) -| (mg/Kg) pH
p grade (feet) atum me/ie) R
B2/4 7.0 SP-SM 30U 6,000 54 73
BS5/9 300 . SM o321 - | 2,000 81 7.2
- B6/4 25.0* SPSM | 1,400 160 180 7.4
B7/10 35.0* PT 82 _ 830 9.0U 78 |
B8/14 61.0¢ sC 321 2,100 120 - 7.6

*  Depth Below Mudline

(1) (U)= Compound was analyzed for but not detected; value is between the Method Detecnon

_Level (MDL) and the Practical Quantitation Level (PQL).

) (I) = Analyte detected; value is between the Method Detection Level (MDL) and the Practical

Quantitation Level (PQL).
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CONSTRUCTION WATERIALS ENGINCERING ANO TESTWNG

LABORATORY TEST PROCEDURES

Percent Fmes Content

' The percent fines or material passing the No. 200 mesh sieve of the sample tested was

determined in general accordance with the latest revision of ASTM D 1140. The percent

fines are the soil particles in the silt and clay size range.-

Natural Moisture g:0n'telnt. |

The water content of the satnple tested. Was determined in general aceerAdaneew.itt.x the _lat'est ‘
revision of ASTM D 2216. The weter .content 1s deﬁned as the ratiO' of "pore" or "free"
water in.a giy.en mess of material to the mass of solid matetial particles.

Organic Loss on Ignition (Percent Qrganics)

The organic loss on ignition or percent organic material in the'sample tested was determined

.b in general accordance with ASTM D 2974. The percent organics is the rﬁatei’ial, eXpressed

- as a percentage, which is burned offin a mufﬂe furnace at 445+10 degrees Celcius. .

Atterberg Limits

The Atterberg leJtS consist of the L1qu1d Limit (LL) and the Plastic Limit (PL) The LL

and PL were determmed in general accordance with the latest revision of ASTM D 4318.

The LL is the water content of the material denoting the boundary between the liquid and

plastic states. The PL is the water conteﬁt denotihg the boundary between the ple.stic_ and‘

semi-solid states. The Plasticity Index (PI) is the range of water content over which a soil
beh;iveé plastically and is denoted numerically by the difference between the LL and the PL.
The water content of the sample tested was determined in general accordance with the latest .

revision of ASTM D 2216. The water content is defined as the ratio of V"pore" or ‘free

~water in a given mass of material to the mass of solid material particles. -
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GEOTECHNICAL ENGINEERING W ENVIRONMENTAL SERVICES
CONSTRUCTION MATERIALS ENGINEERING AND TESTING

KEY TO SOIL C_LASSIFICATION

Description of Compactness or Consistency in Relatnon

To_Standard Penetration Resnstance

COARSE GRAINED SOILS FINE GRAINED SOILS
(Sands and Graveis) (Silts and Clays)
N-Value Compactness N-Value Compactness
0o -3 Very Loose 0 -1 Vc}y Soft
4 - 10 Loose 2 - & Soft
11 - 30 Medium Danse 5 - 8 Firm -
31 - 50 Dense 9 - 15 Stiff
51 and Very Dense . 16 - 30 Very Stiff ,
Greater 31 and Hard
Greater
DESCRIPTION OF SOIL COMPOSITION**
(Unified Soil Classification System)
s LABORATORY CLASSIFICATION CRITERIA o - '
3 - .
MAJOR DIVISION EE FINER THAN . SOIL DESCRIPTION
Gu | 200 SIEVE % SUPPLEMENTARY REQUIREMENTS
Coarse grained (over | Gravelly soils Gw Q -.5* Dgn/Diq greater than &, Well graded gravels, sandy gravels
50% by weight coarser| (over half of 2 R R .
than No. 200 sieve) coarse fractijon DJo /(D60 x DIO) between 1 & 3
larger than No. X . .
GP 0 - 5* . Not meeting above gradation for GW Gap graded or uniform grnvols, sandy
. gravels
GM 12 or more” Pl lests than 4 or belaw A-line Silty gravels, silty sandy gruvols
GC 12 'or more*’ PI over 7 above A-line Clayey gravels, clayey sandy gravels
Sandy soils T Sw 0 --5* Dgn/Dig greater than 6, Well graded sands, gravelly sands
(over half of 2
coarse fraction Dig /(D60 x Dyg) between 1 & 3
finar than No. L
4) SP 0 - 5* Not meeting above gradatjon Gap graded or uniform sands, gravelly
requirements . sands
SM 12 or more* ‘Pl less than 4 or below A-line Silty sands, silty gravelly sands
sC 12 or more* Pl over 7 and above A-line hClayey sands, clayey gravelly sands
Fine grained (over Low compres- ML Plasticity chart Silts, very fine sands, silty or
50% by weight finer sibility . clayey fine sands, m!cacoous 11\!1
than No. 200 sieve) (liquid limit
C—- less than 50) cL Plasticity chart Low plasticity clays, sandy or silty
clays, L
oL Plasticity chart, organic odor or color Organic silts and clays of low
. plasticity
High compres- MH Plasticity chart Micaceous silts, diatomaceous silts,
sibility ' volcanic ash
(Viquid Yimit . . :
more than 50) CK Plasticity chart Highly plastic clays and sandy clays
OH Plasticity chart, organic odor or color Organic silts and clays of high
plasticity
Soils with fibrous organic matter Pt Fibrous organic matter; will char, burn or glow Peat, san&y peats, and clayey peat

* For soils huving 5 to 12 percent passing the No.

“* Standard Classmcanon of Soils for Engineering Purposes (ASTM D 2487)

SAND DESCRIPTION MODIFIERS
Modifier Fines Content
With S%4 to 12%

{No Modifier) 13% to 30%
Very 31% .to 50%

200 sitve. use a dual ‘symbol such as GW-GC.

ORGANIC MATERIAL MODIFIERS
Modifier Organic Content
Trace % to 2%
Few 2% to 4%
Some 4% to 8%
Many >8%




.- APPENDIX C

BULKHEAD ANCHOR PILE
" UPLIFT CAPACITY CURVES
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Sect1on 1 (See Plate 1)

Shipyard-Phase ‘I Bulkhead
Jacksonville, Florida
Figure 1, Appendix D
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 OF SHIPYARDS
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CONSTRUCTION MATERIALS ENGINEERING AND TESTING
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Boring No. A1 A2 A3 A4
Elevation 7.0 7.5 7.0 7.0
10 : 10
. 3" Asphalt Pavement ) . |
§5-A‘°,‘f;,':$f°§,f vement 7" Limerock Base 2.5” Asphait Pavement 4" Concrete’ .
) HEEE Dark Brown Fine SAND, Trace to 6" Concrete . Tan Fine SAND (SP) R
(L) Few Rock Fragments (SP—SM) Brown to Dark Brown and Light T 9?["‘“9"’9)"_ to chk IB"gW" Fine,
5 L:l[Light Brown to Brown Fine SAND g:gn(gslsﬁh g&gwn Fine SAND With ;é“]s‘_‘-'sﬁj‘-” CENTRUCRTTAgmens 5
1 1 — ] - R . -
A Dark Brown Fine SAND With Silt, v 1] With Silt (Petroleum Odor) (SP—SM)
<t Trace Limerock Fragments, Concrete 2/16,/02 . ; -
v and Brick Debris (SP—SM) : -200=5 _
2/15 /02 Bé’gwn to Light Gray Fine SAND h 4 w=18 Y .
i ) 2/16 /02 2/16/02 _ :
0 I_lgh'l‘ Gr_q)L and Brown Fine 0
: _ AND (SP)
—200=12 kb S Dark Brown Sllty Fine SAND ; Light Gl’Oy Brown Fine SAND With . _
w=25 e (SM) ‘ PHEE it (sP—SM -
—200=21 5 07 . -
w=106 K Dark Gray Silty Fine SAND With - —200=18| B ~. .., o C CAND (Sr) . .
-5. H=88 Mamy—OrgonicMuoteriats—PF) w=T3 grleroy—LClayey Fine SAND (SC)- ' - . — -5
=48 , Brown Fine SAND, Trace\to Many e . i _
) Fl=48 Shell Fragments (SP) Gray Clayey 'Flne SAND (SC) E
< - 1 3
@ =
“ : : 7 o
oD Dark G ‘ : : / \ | =
ark Gray Sandy Organic SILT, Trace i ; y i :
10 Bort ,__mémpnhy (Png'l‘rnlpnm Gdor) (QH) Light Gray Fine SAND (SP) Light Gray Fine SAND (SP) 10
FEEF Gray to Light Fine Fine SAND
- HEEEE) with it (SP—sm) T
1A . . T @ 20.0 gt - _ _
)| Gray Brown Fine SAND (SP) BT © 20.0 BT @ 20.0' _
-15 i -15
vitrrlLight Gray Fine SAND With Silt HH _ s
bl (SP—SM) ililiili Dark Gray Organic SILT (OH) -
] il
' IIII T
// Brown Sandy CLAY (CH) T i
20 ’ ' -20
— piiisi Light Gray Fine SAND With Silt
Orange and Browr Silty Fine SAND LLEEE (Sp—-SM) -
With Clay (S S ’ i
BT @ 30.0° BT @ 30.0° ._
—25 =25
LEGEND N Standard Penetration Resistance, Blows /Foot
’ Asphalt Pavement and, Limerock Base Silty Fine SAND With Many Organic -—200 Percent Pcssing No. 200 U.S. Standard Sieve Note: SR
9 .
: Materials (PT) Auger surface elevation was estimated from the
: , o ’ provided plans and should. be consideréd approximate.
Fine SAND (SP) % CLAY (CH) w  Natural Moisture Content (%) g
- T . Generalized Subsurface Profiles
| Fine SAND With Silt (SP—SM) Silty Fine SAND (SM) LL  Liquid Limit Shipyard Bulkhead — Phase i
77 Jacksonville, Florida
7/4 Clayey Fine SAND (SC) Y Groundwater Level at Time of Drilling ‘Pl Plasticity Index .
— [3-]Ellis&Associates...
llJll Organic SILT With Sand (OH) Boring Terminated ORI ML ENERG A TR

SP  Unified Soil Classification System BT

oare:4d /11 /02 Figure 4

pros no: 01—1346a
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Figure 1




Boring No. A5 A6 A7 A8 A9
Elevation 6.5 4.0 4.0 6.0 8.0
10 10
B -3 Asphalt Pavement -
8" Limerock Base
B 1.1/2" Asphalt Pavement L 7]
- R 6° Limerock Base 3~ Asphalt Pavement -
Limerock Base
5 Browm—inme—SAND— Wtk 5
| nght to Dark Brown 2 halt P 2" Aspho|t qurnent Brick (SP) ]
Fine SAND (SP) 1/ ﬁ?ge,?ock g}’,ime”t 9" Limerock Bas
- Dor Brown Fine SAND With sit R Dark Brown Fine SAND With Silt, -
A4 . ond Rock Fragments (SP—SM) Lo Few Rock Fragments (SP) e
2/16/02 : 9” Concrete v Limerock A4 s'f\;rt]f) C(;rST:)S to Bro -
B Y | Brown Fine SAND (sp) 2/18/02 """ [{Dark Brown Silty Fine SAND A4 7
0 710 h B Tl 2/18/02 BTk Browm—Fime SAND—With—Sitt 200 ) ris . (0]
%/ Orangis rown Clayey 3] 4 ! -~ 28|, A N
- /7| Fine SAND (SC) vl and Debris (SP—SM) w=26 Concrete Debris R \/ -
- Lol Dark Brown to Dark Gray Very : K (ng_/réMF)ine SAND With Silt ]
B ‘v Gray Fine SAND With Clay Silty Flne SAND With Debris (SM) . -
i 777 (SP~SC) {FEH Dark Brown Siity Fine SAND vd ray and Brown Fine SAND (SP) ]
[[fiF[{ With Trace Debris (SM)
-5 N . -5
z - _
S
< B : i Light Gray to Brown Fine -
> L : 3 Dark Brown to Dark Groy Organic 322“), Bg;’g“g“nif";{,tjgg SAEm With SAND (SP) i
3 Light Gray to Light Brown Fine SILT (Petroleum Odor) (OH) —200=28 '
B SAND With Silt (SP—SM) w=ta2 Yl : : .
-10 v _5g I} v 4 Gray to Brown and Orange Silty -10
oe=2% H” Fine SAND With Clay (SM)
- . -
5 ”” Dark(Gray Organic SILT (OH) —~200=15 A
B o’ Brown Fine SAND (SP) il /w=20 i
) ' M
=15 < L =15
= il \___/ qr) Brown Fine SAND With Silt _
- | B -
2 il '
i i
. il |
-20 S5 — -20
B o Light Gray and Orakgish /7{Brown Clayey Fine SAND (SC)
SAND With Silt (SPv-SM) : y
B : ' ! Brown Fine SAND (SP) 7 BT @ 30.0' :
i A,
—25 i BT @ 30.0° o5

7 Clayey Fine SAND (SC)

i Fine SAND (SP)

Asphalt, Limerock and Concrete

Fine SAND With Silt (SP—SM)

Organic SILT With Sand (OH)

BT @ 30.0'

BT @ 30.0'

LEGEND

CLAY (CH)

[tk Silty Fine SAND (SM)

N

Yy

SP

BT

Standard Penetration Resistance, Blows /Foot
Groundwater Level at Time of Drilling
Unified Soil Claossification System"

Boring Terminated

—200 Percent Passing No. 200 U.S. Standard Sieve

w

oc

Natural Moisture Content (%)

Organic Content (%)

Note:

Auger surface elevation was estimated from the
provided plans and should be considered approximate.
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Shipyard Bulkhead
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Phase I

Jacksonville, Florida
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DAE4/11/02
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Boring No. B11 B12 B13 B14
Elevation: 1.0 1.0 1.0 1.0
N N 4 N ' : 4 N
0 17257022746’ of woter (@ 8:00 o.m., 1,26/02) /28702 o o 1729707 B2y 279707 B2 1°
R ool Eoq 10" Water (@ 9:00 a.m., 1/28/02) Eoo 10" Water (@ 12:00, 1/29/02) vy 4
- WOR] s 24 : ' =
' o = = A ]
5 L VIR R 2 28 Woter (@ 2:00 p.m., 2/9/02)
- B11-UD1 WOR WOR - b .
. WORA WOR - 0 : -
-20 WORH s - ] =20
- WOR- WOH 7 | WOR- Fooed - S
o VERY SOFT Dark Brownish Organic woH -l VERY SOFT Dark Gray Orgonic WOR- . ' : 130
- SILT (Muck) (OH) SETTIMEEGE VERY SOFT Brownish Gro N
5 WOH WOR 4 Organic SILT (Muck) (OH .
- -B812-UD1 ]
—40 WOHA WOR- : oy Organic 1_40
- WOHA WOHA SILT (OH) i
o - WOH- WOH- 1 en 0
W -50 WOR ~50 @
= - WOR . WOH _ WOH ] >
S i % 757 DENSE Gray Clayey Fine SAND With S5 : ] e
T -60 -;Z'I/I- ~ : : 47‘//4Phcsphctc Nedules—{Mar)—<(SC) N . —60 =
N B [/ VERY DENSE to DENSE Greenish Gray ' e 2% . e
w - 774 Clayey Fine SAND (Marl) (SC) oA . 4244771 DENSE Gray Clayey Fine SAND ] ™
W i /4 DENSE Gray Clayey Fine SAND 27 (Marl) (SC) S =
=70 GO0 . 7724 (Marl) (SC) : 4247 _ | .
~ o 177/ VERY DENSE Gray Clayey Fine /] 394 5 . .
- 52/2‘::...:: SAND With Black Phosphate Letd VERY DENSE Groy Silty Fine SAND : ,,/ 7/ ADENSE to VERY DENSE Gray Clayey -
sol o yan (7774 Nodules (Mart) (SC) 50 /2" With Limestone Frogments (Mar!) (SM) 50/4 4] _ %%/ Fine SAND With Phosphate Nodules ] 80
- Ay ™ 2 YL -
N . VERY HARD Groy LIMESTONE T 7 (Marl) (SC N
N BT @ 81.0 150 /3" ray 50/4™%%7 VERY DENSE Light Brown Fine S (Mart) (SC) a
N // : [/} SAND With Clay (Marl) (SP—SC) .
_90 _'-'44—':':':' : B . 39-:,".2;/’:,:::’ . . . _90
B 6417/{DENSE to VERY DENSE Gray Clayey 404047 N
- . 7771 Fine SAND With Phosphate Nodules s e 7
—100 — 50/5" 1271 (Mar) (SC) . . 50/5.5" 1/ DENSE to VERY DENSE Light Gray B 2 -100
- A 47 Clayey Fine SAND With Trace 0/5 ks =
- 67 819 /7] Phosphate (Marl) (SC) : BT @ 103.0° ]
-0l S ALLL S0isd : J_110
BT @ 110.0 BT @ 110.0
SN
22 Woter | Siity Fine SAND (SM) N Stondard Penetration Resistance, Blows/Foot SP  Unified Soil Classification System
777 ' » : Generalized Subsurface Profiles
Organic SILT (Muck) (OH) /7] Cloyey Fine SAND (SC) 50,/5" Number of Blows to Drive Split Y Groundwater Level ot Time of Drilling Shipyard Bulkhead (Phase i)
L4 : Spoon Sample in inches o .
: Jacksonville, Florida
Fine SAND (SP) - Limestone WOH Hommer Dropped by the Static Weight of BT Boring Terminated — _ =
— : ; Hommer ond Rods Only Ellis& Associates...
ared ) Relatively Undisturbed Sample EOTECRCA. DICREERIG 19 DXWOWENTAL SEFWCES
77| Fine SAND With Clay (SP-SC) I "Shelby Tube" WOR  Rod Dropped by Static Weight of Rods Onfy Ao s e
oare:2 /14 /02 | pros. no: 01—1346a Figure 2

-
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Boring No.: B16 B17 B19 : . B18
Elevation: 1.0 ) 1.0 1.0 1.0
0 Yy " Y U oy e X U | 0
[ T/307027 =g 5 . 1/31702F=H 2/5/07 T 2/74/07 = .
- Eooay 6.5 Water (@ 12: 45 p.m., 1/30/02) P B4 9" Water (@ 10: 00 a.m., 2/5/02) . % 10: Water (@ 9:20 a.m., 2/4/02) i
L WOR~ : oy WOR B £ ’ ' ' .
ETe) N R= : ey il — -10
1or VERY SOFT Dark Brownish Gray ey WS WOR 1
= Organic SILT (Muck) (OH) gy WOR+ vvv8§— .
B . P WOR + ] ]
—20F Metal Debris ' £0H 40" Water (@ 4:00 p.m., 1/31/02) , : : : - WOR 1 50
B 7774 VERY LOOSE Light Gray to Brown ] : _ WORH ]
- 77/7) Clayey to Silty Fine SAND With oy WOR ]
- 7/ Limestone Fragments (SC) v WOR WORA -
-30 (5 e - B -30
: /7| MEDIUM DENSE Light Gray Clayey o WOR—EX3X VERY SOFT Dark Gray and Brown . WOR-ES] Organie SILT (Muck) fom. oo 1
- 1Fine SAND (SC) . : b ) : Organic SILT (OH) N
[ 4 : : Eo , ' WOR- -
: ‘ . WOR+ i ,
—40 WORS 140
: L e ~
- ] VERY SOFT Dark Gray Organic R ] :
o - WORBR SILT (Muck) (OH) .~ WOR WOR - . ~
w =50 —-50 4
et 2 WOR ' ] >
; N 50/4" 1 , WOR+ WORH n 5
3 - JDENSE to VERY DENSE Gray to : : WORA N i ]
E _s0 G774 Light Gray Clayey Fine SAND, Trace 401 . 50/3.5" ¢/ 80 <.
< = - P to Few Limestone Fragments and sg _ . 50/4™ 50/5 5_/ - m
= n 50/5™/ 7 Phosphate Nodules (Marl) (SC) ////|{DENSE TO VERY DENSE Gray Clayey 9% : s | ] m
- ' 561774 Fine SAND With Phosphate Nodules #27/ DENSE to VERY DENSE Gray Clayey 517/ DENSE to VERY DENSE Gray Clayey
-70 N 5 {Marty(S€) v 52_:.'.':: Fine SAND With Phosphate Nodules ZaTine—SAND —With Phosphate—Nodutes—— =70
5 49 777 (Mart) (SC) o 474774 (Marl) (SC) ]
_sof 7344 | S0/4.5 2% 50/34 g0
B w [3574 VERY DENSE Gray Cemented Fine 50/3" ¥ ' W A 4
= 50/5.5"1771 SAND With Clay {Marl) (SP-50) {BT © 84.0 o 50 /3L ]
B " : ) : BT @ 85.0° N
90 50/4.5" 7 HARD Gray Sandy CLAY (CH) _ _ _ ~30
i 7545 ' ' -
~ 7774 VERY DENSE Gray Clayey Fine SAND ]
~100 o 50/4"—': % With Phosphotg Novdules (Mar!) (SC) ~100
5 50 /5" -
N . BT @ 105.0’ i
1O b -110
-
4 . : : g
LEGEND ; S | /‘?A F .
A:A Water N Standard Penetration Resistance, Blows/Foot SP  Unified Soil Classification System . : :
» n ' Generalized Subsurface Profiles
Organic SILT (Muck) (OH) Y Groundwater Level at Time of Drilling 505" Number of Blows to Drive -Split Shipyard Bulkhead (Phase 1l)
. _ Spoon Sample in Inches ’ . .
N s ‘ A : Jacksonville, Florida
’ Clayey Fine SAND (SC) WOH Hammer Dropped by the Static Weight of BT Boring Terminated — —
Hammer and Rods Only ‘ ' EIIIS&ASS“CIatBSIIc
7 ' ' R e ey
Sandy CLAY (CH) WOR  Rod Dropped by Static Weight of the Rod Only - ' - T :
oare:2 /14 /02 | pros no: 01—1346a Figure 3
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Boring No.: B20 B21 B22
Elevationi 10 1.0 1.0
N A4 N y N
O 276707 s Water (@ TT00 am, 2y/6/02) 2/ 70— — 778707 3 = ' 0
N ot S0 8 Water (@ 9:00 a.m., 2/7/02) 222010" Water (@ 8:00 a.m., 2/8/02) Eod 8 Woter (@ 4:00 p.m., 2/8/02) ]
5 \%85{_- WOR -85 - B ]
—10F Wgﬁ_ \\';'/'8{-"_ wgs_ VERY SOFT Dark Grayish Brown 110
= : 7 ~ - K ic SILT (Muck) (OH .
[ W8F§— W8E— VERY SOFT Dark Gray and Brown Organic SILT (Muck) (OH) 7]
= WOR Organic SILT (Muck) (OH) ]
~20 - wor _ _ ~20
- : WOR _ WOR+ WEAK to VERY HARD Light Brown -
i VERY SOFT Dark Grayish Brown ] " . I tc Brown Limestone _
—30 Organic_SILT (Much) TOH) SERY SOFT Dark Gray ond 50/3 VERY HARD_Light Gray {imestane , =3
N g -~ Pam ey WoORS grownOrganicStET—(Muck)—(0OH) 7 7 7 A 0
5 50,/4" ]
- WORH : -
—40 :':':'A/FEY DENSE Gray Clayey Fine —40
- WORS ] SAND (Marl) (SC) .
g S0 WOR= . 1-%0 3
4 n 35 ZZJDENSE to VERY DENSE Gray Clayey ] 3
= a . ; 7/ Fine SAND With Phosphate Nodules ] Z
$ 60 = ”; ' IR 77 77 (Marl) {SC) ‘ O, . ’ 1760 -
i - /{DENSE to VERY DENSE Gray Clayey - . /7)DENSE to VERY DENSE Gray to 74 VERY DENSE Gray Clayey Fine SAND - m
o - 77/fine SAND With Phosphate Nodules 50/4.5™ 1277 Light Gray Clayey Fine SAND With 7] With Phosphate Nodules™ (Marl) (SC) A —
_nL 74 (Marl) (sC) - : . : 7 Phosphate Nodules (Marl) (SC) ' ‘ -
70 ' 53777 ’ S AMarl) (Al 20
- 955 484 7 .
_sol 36 LLLL 5 6214 1_s0
- BT @ 80.0° 77 N S0/5 L .
- BT @ 83.0 50/5.5 , BT @ 83.0° ]
- BT @ 85.0 ]

—-90 -90
-100 i - N -100
-110L - J_110

@ Water N Standard Penetration Resistance, Blows/f:od{; ' SP  Unified Soil Classification Systém ﬁ
Organic SILT (Muck) (OH) Y Groundwater Level gt Time of Drilling 50/5" Number of Blows to Drive Split ) _
Spoon Sample in Inches Generalized Subsurface Profiles
/ Clayey Fine SAND (SC) WOHA Hammer Dropped by the Static Weight of BT Boring Terminated : Shipyard Bulkhead (Phase )
. Hommer and Rods Only Jacksonville, Florida
[ 4
Sandy CLAY (CH) WOR  Rod Dropped by Static Weight of the Rod Only E“. &A ci tﬂs
| | [ZZIENis& Assaciates..
- Limestone .
oae:2/14 /02 |eros no: 01—1346a Figure 4




