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GEOTECHNICAL

1. Purpose. This appendix presents the results of the
subsurface investigations, laboratory work, and subsequent
Geotechnical analysis and design for each major feature of the
Rio Culebrinas flood control project.

2. General. The study area is located on the northwest coast of
Puerto Rico between the community of Espinar and the town of
Aguadilla. The main feature of this flood control project will
be the construction of two separate levee segments identified as
Aguadilla and Espinar and the proposed drainage structures
passing through them. These levees will cross three existing
highways and as a result, two road ramps will be required along
the alignment of the Aguadilla levee and one along the alignment
of the Espinar levee. A short “cutoff” channel is also proposed
to mitigate the impact of the Aguadilla levee crossing two oxbows
of the Cano Madre Vieja channel. All stationing is in meters.
For clarity, various measurements and other engineering
properties will be reported in English units with the metric
equivalent following in parentheses.

3. Investigations Performed.

a. Core Borings. For use in the design of the project
features, 15 core borings were performed in June of 1998. Eight
borings were drilled along the proposed Aguadilla levee
alignment, six borings along the proposed Espinar levee
alignment, and one boring along the proposed cutoff channel
alignment. A single boring was also drilled within the limits of
a potential borrow site located just to the southwest of the
study area. These borings were drilled to depths ranging from 15
feet (4.57 m) to 49.5 feet (15.09 m). The average spacing
between the levee borings was 800 feet (243.8 m).

Standard Penetration Tests (SPT) were performed during the
drilling to determine the consistency, relative density, and
approximate strength of the materials sampled. The test consists
of dropping a hammer weighing 140 pounds (63.5 kg) onto the drill
rod from a height of 30 inches (0.76 m). The number of blows (N)
necessary to produce a penetration of 1 foot (0.3 m) is regarded
as the Standard Penetration Resistance. To avoid seating errors,
the blows for the first 6 inches (0.15 m) of penetration are not
taken into account; those required to increase the penetration
from 6 to 18 inches (0.15 to 0.46 m) constitute the N-value. The
split-spoon sampler is 24 inches (0.61 m) long with an outside
diameter of 2 inches (5.08 cm) and an inside diameter of 1-3/8
inch (3.49 cm). The relation between the number of blows, the
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consistency of the cohesive soils, and the relative density of e
noncohesive soils (from Terzaghi and Peck, 1948) are as follows:

( N ) Density (N ) Consistency
< 4 Very Loose < 2 Very Soft
4 - 10 Loose 2 = 4 Soft
10 - 30 Medium 4 - 8 Medium
30 - 50 Dense g - 15 Stiff
> 50 Very Dense 18§ = 30 Very Stiff
> 30 Hard

A site plan showing the core boring locations is shown on
Plates B-1 and B-2. Copies of the boring logs are included at
the end of this appendix.

b. Undisturbed Sampling. Three undisturbed samples were
obtained during the core drilling phase of the subsurface
investigation. Each sample was obtained by pushing a 3-inch
diameter (7.62 cm) Shelby Tube into the soil for a distance of
two feet (0.61 m) beginning at a pre-selected depth. The site
location for the sampling was within 5 feet (1.52 m) of core
boring CB-CUL-05, CB-CUL-13, and CB-CUL-14.

c. Bulk Sampling. As a part of the subsurface investigation
program, a potential borrow site was examined to determine the
suitability of the subsurface material for embankment £fill. This
site is located approximately 2.45 kilometers southwest of the
center of the study area. In addition to the core boring
performed there, two test pits were excavated within the limits
of the site and bulk samples were obtained for laboratory

testing. A copy of the test pit logs is included at the end of
this appendix. ’

d. Laboratory Testing. Laboratory tests were performed on a
number of soil samples obtained at various depths from each core
boring and test pit. A combination of two or more
“classification” tests (moisture content, Atterberg Limits, grain
size distribution, specific gravity) were performed on each
sample selected for testing. Each bulk sample also received a
Standard Proctor compaction test in a 6-inch (15.24 cm) diameter
mold. Classification tests, triaxial shear tests, and
consolidation tests were performed on each undisturbed sample
obtained. One Q test (unconsolidated-undrained test) and one
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consolidation test were performed on the undisturbed sample
obtained next to core boring CB-CUL-13 and on the undisturbed
sample obtained next to boring CB-CUL-14. One R-bar test
(consolidated-undrained test with pore pressure measurements
during testing) and one consolidation test were performed on the
undisturbed sample obtained next to core boring CB-CUL-05. The
laboratory test results are included at the end of this appendix.

4., Materials Encountered.

a. Aguadilla Levee Segment - Station 1+00 to 7+00. Core
borings CB-CUL-01 and CB-CUL-03 found a layer of low-plasticity
clay (with sand) overlying a deposit of well-graded sand with
gravel. Core boring CB-CUL-02 encountered silty sand and well-
graded sand overlying a deposit of poorly-graded sand. The
consistency of the low-plasticity clay ranged from soft to medium

stiff. The density of the sand layers ranged from very loose to
medium.

b. Agquadilla Levee Segment - Station 7+00 to 18+00. Core
borings CB-CUL-05 through CB-CUL-08 encountered interbedded
layers of high-plasticity clay, clayey sand, low-plasticity clay,
low-plasticity silt, high-plasticity silt, silty sand, well-
graded sand, and well-graded gravel. Root and/or plant fragments
were present in all silt and clay layers sampled. The
consistency of these soils ranged from very soft to medium stiff.

The density of the coarse-grained soils ranged from very loose to
medium.

c. Proposed Channel Cut. Core boring CB-CUL-04 found a
brown-and-gray layer of high-plasticity silt overlying a loose
deposit of well-graded gravelly sand. The consistency of the

silt ranged from very soft to medium stiff and was 2.74 meters in
thickness.

d. Espinar Levee Segment - Station 0+00 to 5+00. Core boring
CB-CUL~-13 found a layer of brown-and-gray high-plasticity silt
overlying a thin layer of low-plasticity clay and well-graded
gravelly sand. The consistency of the high-plasticity silt layer
was soft to very soft and was 3.66 meters in thickness. Boring
CB-CUL-14 found interbedded layers of silty sand, well-graded
sand, high-plasticity clay, and clayey sand overlying a layer of
high-plasticity clay (1.37 m thick). Below this clay layer, the
boring encountered a layer of well-graded sand with gravel to the

end of the boring. The density of the sand layer ranged from
loose to medium.

e. Espinar Levee Segment - Station 5+00 to 14+96. Borings
CB-CUL-09 through CB-CUL-12 encountered silty sand, well-graded
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sand, and clayey sand overlying a layer of poorly-graded coarse-
grained sand. The coarse-grained sand contained calcite cemented
sand nodules (up to gravel size) and was sampled to the end of
each boring. The density of the upper sand layers ranged from
very loose to dense while the density of the lower sand layer
ranged from medium to dense.

f. Potential Borrow Site. Core boring CB-CUL-15 encountered
slightly to thoroughly weathered limestone to the depth of the
boring. The classification of the material recovered varied with
depth (well-graded gravel, clayey gravel, silty gravel, low and
high-plasticity silt, and low and high-plasticity clay) but was
fairly uniform with respect to density (dense to very dense).
Test pits TP-CUL-01 and TP-CUL-02 sampled the same limestone
formation to a depth of 1.37 meters and 2.90 meters respectively.
The excavated material was classified as clayey gravel and silty
gravel.

A geologic section has been prepared along the proposed
centerline for each levee. All applicable boring logs have been
shown at their respective station locations. These geologic
sections are shown on Plates B-3 and B-4. It should be noted
that the sections do not indicate any specific material type
limits other than that shown by the individual borings, as any
reasonable interpretation made from the boring logs could at best
be a poor representation of the actual subsurface conditions.

5. Embankment Material. Fill material for the proposed
embankments will most likely come from a commercial borrow source
located near the project site. Suitable fill for the road ramps
will be limited to only course-grained soils with less than 15
percent by weight passing the number 200 sieve. Materials
classified by the Unified Soil Classification System as GW, GP,
GM, GC, SwW, SP, SC, SM, CL, and CH may be used for levee fill.

As discussed in paragraph 4f above, one potential borrow site was
examined to determine the suitability of the subsurface material
for embankment fill. Based on the findings from core boring
CB-CUL-15 and test pits TP-CUL-01 and TP-CUL-02, material from
this site may be used for the levees as long as care is taken in
accurately classifying the materials excavated.

6. Stability Analysis. Slope stability analyses were performed
using the UTEXAS-3 Slope Stability Program available through the
U.S. Army Engineer Waterways Experiment Station, Corps Program
Library. The slopes for the proposed road ramp and levee
embankments and cutoff channel were analyzed under the following
conditions - End of Construction and Long Term. Shear strength
values for the foundation soils and overlying embankment fill
were based on Standard Penetration Test (SPT) N-Values and
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laboratory test results. Applicable unit weights for each soil
type were determined by using laboratory test results. Two
different embankment cross sections and soil profiles were
modeled for stability (one Aguadilla levee section and one
Espinar levee section). In each model a gravel-sand-clay/gravel-
sand-silt mixture was assumed for the embankment fill while the
underlying soil layers reflected those found where the section
was chosen. For the cutoff channel, one cross section was
modeled for stability. The shear strength values and unit
weights used in each model are shown on Plates B-5 through B-7.

With the End of Construction (EOC) condition, unconsolidated-
undrained shear strengths were used and a side slope of 1
vertical to 2.5 horizontal was analyzed as a starting point. The
stability of the embankments and channel was also checked with a
seismic event occurring at the same time. The results of the
analyses were as follows:

Minimum Minimum
Factor of Safety | Factor of Safety

END OF CONSTRUCTION CONDITION Computed Required*
Aguadilla Levee

Station 13+30 1.669 1.3
Espinar Levee

Station 2+40 1.523 1.3
Cutoff Channel 5.506 1.3
END OF CONSTRUCTION CONDITION
WITH SEISMIC ACTIVITY
Aguadilla Levee

Station 13+30 1.023 1.0
Espinar Levee

Station 2+40 1.005 1.0
Cutoff Channel 2.289 1.0

*Per EM-1110-2-1913, Design & Construction of Levees

As the computed factor of safety for each slope was greater
than the minimum required, the EOC analyses were ended.
Steepening the embankment slopes beyond 1 vertical to 2.5
horizontal would also make the operation of maintenance equipment
difficult if not impossible. For each modeled section, the
critical failure arc is shown on Plates B-5 through B-7.

With the Long Term (LT) condition, consolidated-drained shear
strengths were used and a side slope of 1 vertical to 2.5
horizontal was again analyzed. The results of the analyses were
as follows:
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Minimum Minimum
Factor of Safety | Factor of Safety

LONG TERM CONDITION Computed Required*
Aguadilla Levee

Station 13+30 1.571 1.4
Espinar Levee

Station 2+40 1.545 1.4
Cutoff Channel 1.105 1.4

LONG TERM CONDITION WITH
SEISMIC ACTIVITY
Aguadilla Levee

Station 13+30 1.072 1.0
Espinar Levee

Station 2+40 1.081 1.0
Cutoff Channel - 1.0

*Per EM-1110-2-1913, Design & Construction of Levees

Under long term conditions, the embankment sections were
stable but the computed factor of safety for the channel slope
was less than that required by EM 1110-2-1913. As a result, the
stability of the proposed channel cut was reanalyzed with a side

slope of 1 vertical to 3.5 horizontal. The results were as
follows:

Minimum Minimum
Factor of Safety | Factor of Safety
(- Cutoff Channel . Computed Required*
END OF CONSTRUCTION CONDITION 5.676 1.3
EOC COND. W SEISMIC ACTIVITY 2.284 1.0
LONG TERM CONDITION 1.446 14
LT CONDITION W SEISMIC ACTIVITY 0.971 1.0

*Per EM-1110-2-1913, Design & Construction of Levees

At a 1 vertical to 3.5 horizontal side slope, the proposed
channel cut would be stable under all but the long-term condition
with a seismic event. Considering the purpose and location for
the cutoff channel, failure of the channel slopes into the flow-
way would not threaten human life. As a result, the computed
factor of safety for this condition was considered to be
acceptable and the stability analyses were ended. The critical

failure arc for each modeled section is shown on Plates B-5
through B-7.



Hydraulic analyses show that the effects of the 100-year
event will be present on the levee slope for approximately 20
hours or less. Considering both levees, seepage through either
levee section is unlikely due to the high percentage of GM/GC
type material available for levee fill and the short duration of
a saturating pool. Based on the above, a long-term condition
with steady-state seepage was not analyzed. Partial Pool and
Sudden Drawdown cases were also not analyzed as they were
considered to be nonapplicable as well. Once constructed, the
vegetative cover on both levees should hold most of the soil (on
the slopes) in place during a high water event. Should any loss
of material occur due to erosion or saturation, repairs can be
made as needed.

7. Embankment Geometry. Based on the slope stability analyses,
a side slope of 1 vertical to 2.5 horizontal is recommended for
the road ramp and levee embankments. The crest width along both
levees will be 3 meters. A maximum vertical height of 3.56
meters occurs along the Aguadilla levee alignment near station
17+15. The combined width of the travel lanes and shoulders on
the road ramps will be at least 10.97 meters.

8. Embankment Seepage Analysis. While through seepage should
not occur from the 100-year event in either levee, seepage under
the embankments could occur along portions of both levees. From
station 9+00 to 14+96 along the Espinar levee alignment
(approx.), a layer of well-graded sand (SW) exists at and near
the ground surface. This material was also encountered near the
ground surface around station 3+80 along the Aguadilla levee
alignment. (Where the boring logs did not show SW material at
the ground surface, a layer of silty sand was present.) With a
calculated horizontal permeability of 86 ft/day (26.21
meters/day), this well-graded sand could act as a conduit for the
removal of embankment material during high water events. As a
result, a cross section through each levee was modeled using GMS
(version 2.1) for the purpose of analyzing the underseepage.

With each section, a high ground water table was assumed to exist
during the 100-year event. Using total-head values from )
program’s solution file, the exit gradients (in both the
horizontal and vertical direction) were calculated for a
rectangular area located directly below the “landside” levee toe.
The factor of safety against piping in both directions was then
calculated by dividing the respective critical gradient by the
respective exit gradient.

The results of the seepage analyses, shown below, indicate
that the potential for loss of material due to piping is the
greatest underneath the Aguadilla levee around station 3+80.



Factor of Factor of |Minimum
Calculated Exit Calculated Exit Safety in the | Safety in the |Factor of
Gradient in the Gradient in the Horizontal Vertical |Safety
Levee Station [Horizontal Direction Vertical Direction Direction Direction |Required*
Aguadilla 3+80 0.282 0.45 1.964 2.05 25--3
Espinar 9+60 0.0645 0.106 8.59 8.7 25--3

* Per Cedergren 1977

Even though the duration of the 100-year event is expected to
be relatively short, over time the cumulative effects of high-
water events against the levee could lead to the production of
seepage cavities directly below the levee. To prevent the loss
of material from piping along the toe in this area, a gravel
filter should be placed below the “landside” toe for a length
that will be determined prior to the preparation of plans and
specifications.

9. Embankment Settlement. Due to the anticipated loading from
each levee upon the ground surface, long-term consolidation of
the silt and clay layers located below portions of each levee is
expected. As a result, settlement calculations were performed to
determine the magnitude of this post-construction consolidation
and the amount of overbuild that will be necessary to account for
it. Settlement calculations were based on cross sections made at
selected locations along both of the proposed levee alignments.
Each modeled section consisted of a levee section bearing on the
soils encountered by one of the project core borings. All
calculations were performed by hand. The following equation from
Das (see reference “b”) was used to calculate the settlement.

S = [Cc*H/ (1 + &) 1*1log ( (po—-Ap) /Po) (Equ. 7.20)
where:

Cc. = the compression index (obtained from the
empirical expression C. = 0.30[e, — 0.27])

H = 1initial thickness of the compressible sublayer

e, = the initial void ratio (obtained from laboratory
test results)

Po = initial average effective overburden pressure
on the compressible sublayer

Ap = 1increase in vertical pressure on the compressible

sublayer due to the construction of the levee
The results of the settlement calculations, shown below,

indicate that settlement will be the greatest where the levee
alignment passes near or crosses over the Cano Madre Vieja
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channel.

The recommended amount of overbuild for each levee is
simply the calculated amount of settlement rounded up to the

nearest half-foot (15.24 cm) increment.
Core Boring Recommended
used for Calculated Amount of
Modeled | Foundation | Settlement Overbuild Application Range

Levee Station Conditions (inches) (inches) (levee station)
Aguadilla 6+00 CB-CUL-03 4.66 6 4+40 to 7+00
Aguadilla 8+30 CB-CUL-05 9.79 12 7+00 to 9+60
Aguadilla 10+50 | CB-CUL-06 4.93 6 9+60 to 14+60
Aguadilla | 13+40 | CB-CUL-07 53 6 9+60 to 14+60
Espinar --- CB-CUL-14 8.89 12 0+00 to 0+80 and

3+40 to 5+00

Espinar 2+40 CB-CUL-13 17.85 18 0+80 to 3+40
10. Foundation Conditions for Structures. Three 60-inch

diameter (1.52 m) corrugated metal pipe
placed through the Aguadilla levee at station 1+39.50

(CMP) culverts will be

(see Plate

B-1). The design invert elevation for these culverts is -0.3
meters. Based on core boring CB-CUL-01, the subgrade material
below this elevation is a fine-to-medium-grained well-graded sand
with a density ranging from loose to medium. The ground-water
table was recorded at an elevation of -0.79 meters. Based on the
above information, no special foundation preparation measures
should be necessary outside of running a vibratory compactor over
the cleared subgrade surface to increase the density of the
existing subgrade material.

Six 60-inch diameter (1.52 m) CMP culverts will be placed
through the Aguadilla levee at station 6+05.50 (see Plate B-1).
The design invert elevation for these culverts is -0.3 meters.
Based on boring CB-CUL-03, the subgrade material below this
elevation is a well-graded sand/gravel mix to a depth of 1.37
meters. Below the well-graded sand, a 0.91-meter layer of clayey
sand exists followed by a small silt layer and then another well-
graded sand layer to the end of the boring. The ground-water
table was recorded at an elevation of +1.97 meters. Based on the
above information, dewatering may be necessary at the time of
construction to insure that the backfill around the culvert is
placed and compacted in the dry. A vibratory compactor should

also be run over the cleared subgrade surface prior to installing
the culverts.

Three 60-inch diameter (1.52 m) CMP culverts will be placed

through the Aguadilla levee at station 10+4+52.90 (see Plate B-1).
The design invert elevation for these culverts is -0.3 meters.
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Based on boring CB-CUL-06, the subgrade material below this
elevation is a very-soft layer of high-plasticity silt to a depth
of 0.91 meters. Below the silt layer, a 3.2-meter layer of
medium-dense clayey sand exists followed by a layer of well-
graded sand to the end of the boring. The ground-water table was
recorded at an elevation of -1.74 meters. Based on the above
information, the culvert subgrade should be undercut by 1.07
meters and then backfilled with select materials (in compacted
lifts) to the invert elevation.

Two 60-inch diameter (1.52 m) CMP culverts will be placed
through the Espinar levee at station 2+50 (see Plate B-1). The
design invert elevation for these culverts is also -0.3 meters.
Based on boring CB-CUL-13, the subgrade material below this
elevation will be a very-soft layer of high-plasticity silt to an
elevation of -2.74 meters. Below the silt layer, a small layer
of low-plasticity clay was encountered overlying a layer of well-
graded gravelly sand. The ground-water table was recorded at an
elevation of +0.60 meters. Based on the above information, the
culvert subgrade should be undercut by 2.44 meters and then
backfilled with select materials (in compacted lifts) to the
invert elevation. The required excavation will most likely
require dewatering in order to insure that the backfill is placed
and compacted in the dry.

All of the above mentioned culverts will have a flapgate
installed on the floodplain side of the levee.

11. Foundation Preparation and Embankment Construction. After
all clearing and grubbing has been completed and prior to any
fill placement, the foundation area for each levee should be
thoroughly broken to a depth of 15 cm. This will help to insure
a good bond between the first 1lift of fill and the existing
natural ground surface. All scarifying and breaking of the

ground surface should be done parallel to the proposed centerline
of the levee.

Fill material selected for the levee embankments should be
spread by bulldozers (or other approved means) in horizontal
layers to the final grade. Prior to compaction, these layers
should not exceed 1 foot (0.3 m) in thickness when coarse-grained
materials are being placed and 8 inches (20.3 cm) in thickness
when fine-grained materials are being placed. The levee fill
should be compacted to at least 95 percent of the maximum dry
density obtained at optimum moisture, as defined by the Standard
Proctor Compaction Test. Compaction may be accomplished by using
a sheepsfoot roller, rubber-tire roller, or other approved device
well suited to the type of material being compacted.



Fill material for the road-ramp embankments should be placed
in horizontal layers of loose material no greater than 8 inches
(20.3 cm) in thickness. Each layer should be compacted to at
least 95 percent of the maximum dry density obtained at optimum
moisture, as defined by the Modified Proctor Compaction Test.
Compaction may be accomplished by using a vibratory steel-wheel
roller or other approved device well suited to the type of
material being compacted.

12. Geotechnical Design References.

a. Das, Braja. Principles of Geotechnical Engineering.
Boston: PWS Publishers, 1985.

b. Department of the Army, Office of the Chief of

Engineers. Engineering Manual EM 1110-2-1913: Design
and Construction of Levees, 31 March 1978.

c. Duncan, J. M., R. C. Horz, and T. L. Yang. Shear
Strength Correlations For Geotechnical Engineering,
Virginia Tech Department of Civil Engineering,
Geotechnical Engineering. Virginia: Virginia
Polytechnic Institute and State University, 1989.
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PLATES B-1 AND B-2.
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MIXTURES MEDIUM PLASTICITY. GRAVELLY CLAYS. OR DIATOMACEOUS FINE SANDY OR SILTY N "o r oo o b 3
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DRILLING LOG | south atiantic
(#

Hole No.CB-CUL-01
— SHEETT]

oF 2

TRESTALCATION
Jacksonville District

Rio Culebrinas Project, Aguadilla, P.R.

10. SIZE AND TYPE OF BIT See Remarks

o
X=248,651 Y=212,523 _Hs"
_GEO CIM, INC. ﬁgﬁ%—awmvm———
o . (A% on . . c -
and fie Samter) CB-CUL=01 disturbed: 20 undisturbed: 0
14. TOTAL NUMBER OF CORE BOXES |
| Evaristo Santiago 15. ELEVATION GROUND WATER -2.60
6. OF HOLE 16. DATE HOLE  STARTED COWPLETED
B VERTICAL [JINCLINED 06/18/68 08/ ::'*;_ 98
17. ELEVATION TOP OF HOLE 4.4 y &
7. THICKNESS OF BURDEN 30.0 Ft.
; 2%
= ~ OFL 18. TOTAL CORE RECOVERY FOR BORING 52
Io. TOTAL DEPTH OF HOLE 30.0 Ft. Jorge R. Parra, P.E.
ELEV. |DEPTH % CLASSIFICATION OF MATERIALS CORdgg REMARKS g
w
o Description) REC Bit or Barrel 2
Y P} 2
44| 00 4.4 0
-// Sandy CLAY, medium stif{, brown, A
:/ S{I:Icl"l'l-? root and plant fragments. 5561 1 SPLIT SPOON 2 5
29| 51/ 2.9 I
47+=1 Clayey Sand, very loose, olive 2 r
green. (SC) 8ll]| 2 SPLIT SPOON 2 25
~brown L1 = ¥
2 r
6L | 3 SPLIT SPOON .
-] 45 -1 'k
Terrigenous SAND, medium dense, 2 :—5
medium to fine-grained, B
subangular, gray; little beach Bk ‘4 SRLIT SPOON A 2
sand. (SW) ~-16 3 F
-medium-grained 3 F
566| § SPLIT SPOON s |
-3.1] 1.5 =3 3 Fis
SAND, trace silt, medium to fine, 2 r
loose, dark gray. (SW-SM) s56| 6 SPLIT SPOON 3 L
=~ 3
~iittle sit, littie gravel 4.8 -
(consisting mostly of white coral I
fragments) 444 7 SPLIT SPOON 6 0
-6.1] 105 Jo g =6.1 s I
“o | Oravelly SAND, trace silt, mostly 4 F
d very coarse-grained, well .
° graded, subrounded, medium s| & SPLIT SPOON A
°oq. dense, dark gray. (SW) -7.6 L o
o 9L —trace silt 6
—12.5
g 50| o SPLIT SPOON 8 F
52 _ 5 F
° -as above £/ — L
° 50| 0 SPLIT SPOON T_F
-] B L
. -10.6
A as above Il * 5
o 5§56 1 SPLIT SPOON I
o - B -
o d -norecovery 2.1
° 5 F
o o | e SPLIT SPOON s Fas
-13.6 o | -13.6 s F
Ty Terrigenous SAND, mostly fine B F
d -—grained, medium dense, =4
° well-graded, subrounded to oH ) B SPLIT SROOM 0 -
o L. angular, dark gray; some beach ~15.1 g r
d| sand. [SW) 4 F 20
. ° - -medium-grained 5561 4 SPLIT SPOON 6 -
5 E
. - 6 L
° ~fine-grained .6 o
0°¢ 50| s SPLITSPOON 6 F
-18.1 o -181 6 _Fo
(continued)
m W 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ) HOLE NUMBER
Rio Culebrinas Project, Aquadilla, P.R. CB-CUL-0t




.CB-CUL-01
Hole No.CB-CUL-0

lDRILLINB LOG (Cont. Sheet) | 4.40 Ft, OF 2
TT W
Rio Culebrinas Project, Aguadillia, PR, Jacksonville District
ELEV. |DEPTH| 2 |  CLASSIFICATION OF MATERIALS  [CORE Y REMARKS ‘g B
8 Description) ReC gg s &
-d w @
-18.1] 225 =181 25
o | Terrigenous SAND, medium dense, I F
dq well-graded, medium to “un E
° coarse-grained, subrounded to 58] B SELIT SPOON . -
o angular, dark olive green; some -19.6 U o
q1 beach sand. (SW) 2 F
©d - ~medium to fine ss8| SPLIT SPOON T
° ; =211 LU «
° -medium sand
d _wr
- 556 B SPLIT SPOON n_
-] iy 12 -
o -asavove 220 T
o —-27.5
°u 444 B SPLIT SPOON Ll :2
o -24.1 0_Fr
ou 6 -
o 122 20 SPLIT SPOON -
-25.6130.0 1 Oq -25.6 g F 30
¢ END OF BORING CB-CUL-0I AT E
] 30.0 FEET DEPTH. Sample Moisture Spec  Att. Limits [
- No.  ContentX Gravity LL. PI F
o NOTES: E
B 2 33.4 271 500 249
. Soils are field visually classified 6 324 277 - =t g
i in accordance with the Unified 325
:1‘ Soils Classification System. I
] 140# Hammer with 30" drop used :
- on 2.0 foot split spoon (1-3/8" o
] ILD. x2"0D.) 8
Btk X and Y Coordinates are given in [ 35
— feet. -
1 [
o 3.5
- 40
] L
- -
B 3
] t
- —425
2 45
1 [
— 475
e [-50
L e T T — ﬁ
[745 FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT i ! HOLE NUMBER
Rio Culebrinas Project, Aquadilla, P.R. CB-CUL-01




Hole No.CB-CUL-02
- SHEET 7]

TRSTACCXTION
DRILLING LOG South Atlantic Jacksaonville District OF 1
T PROJECT 10, SI TYPE OF BIT See Remarks
Rio Culebrinas Project, Aguadilla, P.R. e or
. 0 'as or >la ) MSL
X=248,780 Y=21,804 2 RANUF AT TURER'S DESTGRATION OF DRICT
[3. DAILLING AGENCY =
GEQ CIM, INC. ovice i
; % o disturbed: 10 undisturbed: 0
and fle number) =CUL- -
x c8-CuL-02 14, TOTAL NUMBER OF CORE BOXES |
Evaristo Santiago 16. ELEVATION GROUND WATER 0.18
8. CTION OF HOLE
= verticat [JINCLINED 06/17/98 OBHTF{QB
7. ELEVATION TOP OF HOLE 4.18 Ft.
7. THICKNESS OF BURDEN 15.0 Ft. —
62.B X
[&. oePTh oAnLLED INTO OFL 18. TOTAL CORE RECOVERY FOR BORING 62
Io. TOTAL DEPTH OF HOLE 15.0 Ft. Jorge R, Parra, P.E.
ELEV. |DEPTH § CLASSIFICATION OF MATERIALS t:ond & REMARKS g
(Description) REC g Bit or Barrel _,m'
Y L ;) @
42] 0.0 e 4.2 0
1111 SAND, weli-graded, some silt, [ g
Il:¥] some root fragments, loose, 3
4{-k:] subrounded to subangular, dark Cood I SPLET SPOON =
271 15 =115%] brown. (SM) 2.7 3 F
o Beach SAND, well-graded, loose, 3 r
subrounded to subangular, 72. T sp 3 [
© | yellowish brown. (SW g SPLIT SPOON a 25
o -medium to coarse, trace calcite &
o] cemented sand nodules Y
8 Bego| 3 SPLIT SPOON 5 =
-3 45 Yo @ _ -3 ] -
SAND, coarse-grained, medium ) C
dense, brown. (SP) 722| 4 SPLIT SPOON 8 Fr
-as above, trace silt =18 AR ¢
' 7 -
122| 6 SPLIT SPOON i
~littie calcite cemented sand =23 S L
nodules 8 Fr
86.7| 6 SPLIT SPOON o F
i 0
-as above 4.8 g
s0 | 7 SPLIT SPOON ° Fo
- 8 F
—coarse to very coarse-grained g3 5 F
50| 8 SPLIT SPOON 7 _F
-as above =7.8 |82 :
— 125
12.2] 8 SPLIT SPOON L «
. -Nno recovery =9.3 LA
g =3 _r
1 o |w SPLIT SPOON 13 F
-10.8] 15.0 1 -10.8 ® e
- END OF BORING CB-CUL-02 AT -
& 15.0 FEET DEPTH. Sample Moisture Spec. Att. Limitsf
- No. ContentX Gravity LL. P.L}
- NOTES: o
o 5 21.7 273 — -
9 Soils are field visually classified r
-] in accordance with the Unified 175
- Soils Classification System, -
o 140# Hammer with 30" drop used [
= on 2.0 foot spiit spoon (1-3/8" =5
. L.D. x2" 0.0.) L
A X and Y Coordinates are given in (20
- feet. -
— 25
mwnTu PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUNBER

Rio Culebrinas Project, Aguadilla, P.R.

CB-CUL-02
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Hole No.CB-CUL-03
— . SHEETT

Iﬂlﬂm TRSTALLATION
DRILLING LOG South Atlantic Jacksonville District 0F 2
SIZE TYPE OF See Remark
Rio Culebrinas Project, Aguadilla, P.R. - P OR SLES A TIS SO emar;
X=248,855 Y=211,084 w’%nmm:u
3. DRICCING AGENCY e
GEO CIM, INC. e
4 S00MR 0 disturbed: 20 undisturbed: 0
and file number) - =
e o DAILLER £8-CuL-03 14. TOTAL NUMBER OF CORE BOXES |
Evaristo Santiago 16. ELEVATION GROUND WATER 6.48 Ft.
8.0 OF HOLE T8. DATE HOLE  STARTED COWPLETED
(2 vERTICAL [JINCLINED 06/12/98_06/15/98
e o ST TN L T
|5 oEPTH DRILLED INTO ROCK O Ft. S STORr TR CFERR IR -
|e. ToTAL DEPTH OF HOLE 30.0 Ft. Jorge R, Parra, P.E.
ELEV. [DEPTH| 2 [ CLASSIFICATION OF MATERIALS  [coRE| S REMARKS ‘gb
& (Description) REC g Bit or Barrel 3
- nz 5
80| 00 .0 0
4 CLAY, trace silt and trace sand, 2 F
] stitf, dark brown; little root 2
4 i Lyl 18| 1 SPLIT SPOON I
65| 151/4 6.5 A
-// Sandy Clay, low plasticity, sand z I
3 is very fine-grained, soft to L
—/ medium stiff, dark gray to brown, 44| 2 SELIT-SROON : —2.5
] / (CL) 5.0 2 r
:/1 ~little very tine-grained L
_% terrigenous sand, very soft, 33al 3 SPLIT SPOON 1 B
35| a5 Y/ 3.5 .
1o SAND, some gravel, trace silt, 1 F
e loase, well -graded, 4a.4| 4 SPLIT SPOON B
4 0 sub-rounded, dark gray, sand ! -
L 2 and gravel consists of 2.0 '
terrigenous sediments. (SW) 2
_£: -as above s58| 5 SPLIT SPOON [
5] 15 .5 2 Fis
o Sandy GRAVEL, subrounded, 3 r
oq loose, dark gray. (W) o | 6 SPLIT SPOON i
° -no recovery =40 ; 2
o g
0 T SPLIT SPOON L
% 2.5 4 "
(-] 4 s
3 44.4| B SPLIT SPOON 5
-4.0] 20 1,° -4.0 5 F
° Terrigenous SAND, well-graded, 4 F
trace gravel, medium dense, ssel| o SPLIT SPOON 5 125
o subrounded, to subangular, olive ’ -
-55] 135 green, trace beach sand. (SW) -55 L &
-sand, littie gravel, littie clay, 3 F
loose, olive green (SC) 56| 0 SPLIT SPOON 3 [k
-no recovery =7.0 ; [ 15
o n SPLIT SPOON 2 F
-8.5| 165 -85 2 |
SILT, little clay and trace sand, 2 r
medium stiff, gray to dark brown. 5
M) 58| © SPLIT SPOON 3 Fas
-10.0 | -10.0 3 F
° Beach SAND, coarse to very 4 F
d coarse, medium dense, -
° well—graded, subrounded to el Il SAIT-BROON il -
°° subangular, brown to gray. (SW) =I5 S F
& L —medium to coarse-grained 7 " 20
o B33l M4 SPLIT SPOON B o
o| -—coarse-grained 3.0 2 -
b 556| 6 SPLIT SPOON 0 F
1+]
] D T S =145 12 '22'5
(continued)
NG FORM PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
Rio Culebrinas Project, Aquadilla, P.R. CB-CuL-03




Hole No.CB-CUL-03

E S i
IDRII.LINB LOG (Cont. Sheet) | 7.98 Ft, OF 2
T INSTACCATION
Rio Culebrinas Project, Aguadilla, P.R. l Jacksonville District
ELEV. |DEPTH| £ CLASSIFICATION OF MATERIALS I:.‘Oﬂdwﬁ REMARKS g
(Description) REC §§ Bit or Barrel in
o X |x32 2
| 1451225 od_ —arapeve— — — — — - g 225
o 556 SPLIT SPOON I
- 12
° =no recovery 16.0 : F
o o
0 7 SPLIT SPOON 2 F
° —25
-17.5] 25.5 -17.5 L o
° Beach SAND, medium dense, 0 §
well-graded, subrounded to [
° subangular, gray to brown. (SW) 50| ® SPLIT SPOON 1: g
° -medium to coarse-grained =19.0
= 10 -_275
X 66.7| B SPLIT SPOON nr
=205 0 _r
° =
e 100 | 20 SPLIT SPOON iz F
-22.01300 15° -22.0 B Fa
~ END OF BORING CB-CUL-03 AT -
2] 30.0 FEET DEPTH. Sample Moisture Spec. Att. Limits [
- No. ContentX Gravity L.L. PIL F
= NOTES: E
- 2 37.8 2B6 478 248 L
. Soils are field visually classified 5 18.1 &2 =~ = F
o in accordance with the Unified 10 18.9 272 -- == L3
E Soils Classification System, F
g 140# Hammer with 30" drop used C
- on 2.0 toot split spoon (1-3/8" =
4 LD. x2"0D.) g
-] X and Y Coordinates are given in [ 35
E feet. L
. -37.5
- =
- o
= L 40
= 425
] [
) :-45
3 475
o 50
;_ P e TR A L LA e
F95, GORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ) ) HOLE NUMBER
Rio Culebrinas Project, Aquadilla, P.R. CB-CUL-03




Hole No.CB-CUL-04

DRILLING LOG I South Atlantic

Jacksonville District OF 1

Rio Culebrinas Project, Aguadilla, P.R.

10. SIZE AND TYPE OF BIT See Remarks
or

es or Sla

X=248,336 Y=210,707 u:'ghnmm——
" GEO CIM, INC. TG
X NLE on &ra A : : »
and file nusber) CB-CUL-04 disturbed: 10 undisturbed: 0
14, TOTAL NUMBER OF CORE BOXES |
| Evaristo Santiago 16. ELEVATION GROUND WATER 111 Ft.
OF HOLE
Rverticat I INCLINED 00/12/08 ‘:31‘: 'i’l %
17, ELEVATION TOP OF HOLE 4.11 Ft.
7. THICKNESS OF BURDEN 15.0 Ft.
CORE RY FOR 472 %
TR R W DT ————{1 TOTAL GoRE RECOVERY Fon B0RING
|s. TOTAL DEPTH OF HOLE 15.0 Ft. Jorge R, Parra, P.E.
ELEV. IDEPTH CLASSIFICATION OF MATERIALS BOId REMARKS 3
Description) REC Bit or Barrel I
X5
411 0.0 4.1 0
L High Plasticity SILT, little root 2 F
2 fragments, trace sand, medium N
3 stiff, dark brown. (MH) s8] 1 SPLIT SPOON : :
- ~some sand, soft to medium 2.6 —t
: ss8| 2 SPLIT SPOON 2 k.
1] 3.0 1 L1 2 r
4 High Plasticity, trace very fine I F
] terrigenous sand, very soft, dark =
< gray. trace decomposing R BRLATSPOON —t
A fragments. (MH) -4 !
3] 'L —no clay, no plant fragments ! a3
] 50 | 4 SPLIT SPOON [
e = 1 -
3 -little terrigenous sand L9 P L
556| 6 SPLIT SPOON 2
g I I L e -3.4 L T
1 Sandy SILT, medium stiff, dark [
i gray; sand consist of medium to 5
g coarse terrigenous sand, (MH) e I i o CH «
-4.9] g04}] -4.9 LA =
° Gravelly SAND, littie silt, medium 3 k
dense, well-graded, subrounded :
] to subangular, coarse to very S B ALY Sno0 s ~10
o coarse, loose, dark gray; sand -6.4 4 r
consists of terrigenous 3 k
i | Rsna 22| 8 SPLIT SPOON “ F
-] -as above 5 i
° -very coarse — a b
° —12.5
333| 8 SPLIT SPOON 5 8
°
~9.4 ] -
o ~as above. =%
o 388| © SPLIT SPOON 5 I
-1091 150 1 © =109 * s
i END OF BORING CB-CUL-04 AT L
] 15.0 FEET DEPTH. Sample Moisture Spec. Att. Limits [
2 No. ContentX Gravity LL. PIL }
= NOTES: L
E 2 46.9 2.78 73.0 323 ¢
b Soils are field visually classified 5 66.3 270 87.0 423 |
=2 in accordance with the Unified {15
s Soils Classification System. -
3 140# Hammer with 30" drop used L
= on 2.0 foot split spoon (I1-3/8" =
= 1.0. x 2" 0.0.) 5
& =
- X and Y Coordinates are given in [20
< feet. L
-3 (225
E}%, FORM 1830 PREVIOUS ECITIONS ARE OBSOLETE. PROJECT . ' HOLE NUNBER
Rio Culebrinas Project, Aquadilla, P.R. CB-CUL-04




i
AR

Hole No.CB-CUL-05
Fm SHEET |
mILLING LOG South Atlantic Jacksonville District oF !
- T ¥ See Remark
Rio Culebrinas Project, Aguadilla, P.R. e ar;
A ation/ MSL
X=249,055 Y=210,334 T2 WANOF ACTURER'S DESIGNATION OF pRILL |
3. DRICLING AGERCY 2
GEO CIM, INC. T
3 » LA SIONR; 0N r 8 disturbed: 10 undisturbed: 0
and fie number) -ClL-
I ARE SrOENER o= S 14, TOTAL NUMBER OF CORE BOXES |
Evaristo Santiago 16. ELEVATION GROUND WATER
8. DIRECTION OF HOLE 9
DA verTicaL [JINCLINED 06/22/88 08/ge/08
e g W !:: il.innou TOP OF H::EF;.IB Ft. t
8. DEPTH ORILLED INTO ROCK O Ft. R STORRTORE OFERSIREER '
|o. TOTAL DEPTH OF HOLE 15.0 Ft. | Jorge R. Parra, P.E.
ELEV. |DEPTH| 2 |  CLASSIFICATION OF MATERIALS  [cORE 4 RE P
e MARKS
& DRstration! e g Bit or Barrel g
. » @
72| 0.0 72 0
+, High Plasticity CLAY, soft to 'k
3 medium stitf, dark brown; some [
2 % root and plant fragments. (CH) s 4 SPLIT Sraow z -
:/ ~fittle sand, brown to dark brown 57 =t
:/ t P 2k
_-I/ BLt| 2 SPLIT SPOON . __2-5
./ -medium stitf, trace gravel, trace 42
2] root and plant fragments, gray to 2 r
-4 brown 3es| 3 SPLIT SPOON 2 rF
27| a5 V/ 27 3 F
- SILT to Clayey SILT, medium 2 -_5
o) stiff, brown to grayish brown to E
p black, trace root fragments, e IS SALIT SPoce -2, 4
= trace disseminated oxides. (ML) L2 Al #
|| [t -as above B o
. 722 § SPLIT SPOON 3 F
-3| 75 1 =3 3 Iis
SILT to Clayey SILT, very soft, { F
5 dark gray, some black i
- decomposing plant fragments. e [ SRRAT SEeo it
-18] 9.0 - (MH) -18 1
] SILT, some sand, very soft to L
] soft, dark gray. (MH 44.4| 7 SPLIT SPOON ' Fo
- - 1 =
1 -some to little sand, some wood 27
] and plant fragments -
- 444| B SPLIT SPOON 112 =
; -no wood fragments, trace plant 4.8 8
= fragments e r, 5
] 722 8 SPLIT SPOON E
3 -some to little clay, gray and =6.3 -
= bDrown _ve
1 100 | 10 SPLIT SPOON 1
-7.8] 15.0 1 -7.8 [ 5
- END OF BORING CB-CUL-05 AT -
] 15.0 FEET DEPTH. Sample Moisture Spec. Att. Limits [
L No. Content¥ Gravity LL. PLF
= NOTES: =
1 2 385 277 76.0 41.9%F
= Soils are field visually classified 7 53.2 2.68 616 218 |
s in accordance with the Unified [ 1715
- Soils Classification System. -
. 1404 Hammer with 30" drop used s
- on 2.0 foot split spoon (1-3/8" -
o LD. x 2" 0.D.) .
-] Groundwater was not observed 20
p during drilling. ;
o X and Y Coordinates are given in [
- feet. o
] A
- I’-zz.s
[P, MM 1836 PREVIOUS EDITIONS ARE GBSOLETE. PROJECT _ _ HOLE NUMBER
Rio Culebrinas Project, Aquadila, P.R. CB-CUL-05




Hole No.CB-CUL-08
— — SREETT

DRILLING LOG South Atlantic Jacksonville District 0F 2
AND TY| R k
Rio Culebrinas Project, Aguadilla, P.R. L BIZE M%) YWPE Or Sy Ske emal‘: 7
5 ordinates or Statlon] MSL
X=249,180 Y=208,626 2 NANOFACTURER'S DESTGNATION OF DRILL |
(3. DRICCING AGENCY i
GEO CIM, INC. B
. . (A% on ara 5 . H .
and 18a number) CB-CUL-06 disturbed: 20 undisturbed: 0
- 14, TOTAL NUMBER OF CORE BOXES 1
Evaristo Santiago 15. ELEVATION GROUND WATER -5.73 Ft.
I: DIRECTION OF HOLE 8. DATE HOLE  STARTED COWPLETED
SverticaL CIINCLINED 06/22/98 06/22/68
T apaesso weaee ST S L NN
|o. TOTAL DEPTH OF HOLE 30.0 Ft, Jorge R. Parra, PE,
ELEV. |DEPTH| € CLASSIFICATION OF MATERIALS oRe] Y & RE @
MARKS =
8 (Description) REC|E® Bit Ske
or Barrel
Y X %i’ @
7] 0.0 77 0
b Clayey SAND, loose to medium 2 F
3 dense, well-graded, mostly N
4 medium sand, black brown; some 8| SPULT SPO0N o
= root fragments. (SC) 6.2 2
b -loose, trace gravel L &
- 27.8 P P -
2 2 SPLIT SPOON 2 [ o5
] 4.7 2 F
] -no recovery -
E o] 3 SPLIT SPOON 5 F
32| a5 i 3.2 2 r
4/, High Plasticity CLAY, medium stiff, Il
— brown to gray, trace root L
; % i o gray 86.7| 4 SPLIT SPOON g -
-/ =soft, trace to little silt, little L7
‘_,/ root fragments, trace sand, gray 2 r
3 / 17.8| 5 SPLIT SPOON 2 F
2| 15 ¥/ .2 = of T
4 High Plasticity SILT, traace sand, rF
b very soft, graay: some K
- decomposing wood fragments. b B SELIT-Seo0W —-l-{E—E
; (MH) -3 =
] L -as above 112
B 0| 7 SPLIT SPOON o
g s | b
] ~little to some sand 28 T
B 00| 8 SPLIT SPOON F
-4.31] 12.0 1 -4.3 L o
- Beach SAND, some clay, medium 3 125
=3 dense, well-graded, medium to = B
4 coarse, brown to gray; some 83.3] % SPLIT SFooN 4 _¥
. decomposing plant fragments. -5.8 N o
-} (sc) 7
s -no clay, subangular a4.4| 0 SPLIT SPOON 0 _F
—: -no recovery =rd 1: : 15
ofn SPLIT SPOON o F
_: -medium to very coarse =88 : _'—
__: 556 12 SPLIT SPOON :) :—W 5
- -some calcite cemented sand =10,
] nodules N o
- 556| B SPLIT SPOON 8 P
] -as above =i 1] -
- —F»
44.4| W4 SPLIT SPOON 8 I
-little sand nodules =33 =
B -
50| 6 SPLIT SPOON [
-14.8] 22.5 T ~14.8_ 8 s
CE {continued)
m gw 1838 PREVIOUS EDITIONS ARE OBSOLETE PROJECT ) ] HOLE NUMBER
Rio Culebrinas Project, Aquadilla, P.R. CB-CUL-06




Hole No.CB-CUL-06

MILLING LOG (Cont. Sheet) [ 1.72 Ft. OF 2
Rm Culebnnas Project, Aguadilla, P.R. I Jacksonville District
ELev. [0epTH| | CLASSIFICATION oF MATERIALS  coRASE REMARKS P
& (Description) REC|Z 2 Bit or Barrel gl
4 X152 @
-14.8] 225 L -14.8 25
°" Calcit:a cemented Beach Sand, 14 F
d some loose sand, medium dense, E
° well- graded,coarse to medium e [ PR SER =¥
o sand, brown. (SW) -16.3 L o
o~ —medium coarse S r
2 444 1 SPLIT SPOON 10 [ %
-178l2%s o 4 . -17.8 nr
° " Beach SAND, caicite cemented o F
sand nodules. medium dense, .
° well-graded, fine to medium. so|'® SPLIT SPOON '—0-
~ brown. (Sw) -18.3 2 r
5 -as above L‘_m
556| © SPLIT SPOON 13 F
° 8
= 3 F
o -medium to coarse 20.8 =
[+ _
°a 55.6| 20 SPLIT SPOON 4 F
-22.3/300 4° -22.3 5 a3
END OF BORING CB-CUL-086 AT &
30.0 FEET DEPTH. Sample Moisture Spec. Att. Limits [
No.  ContentX Gravity LL. P.I }
NOTES: =
5 58.1 269 926 627 [
Soils are field visually classitied 7 55.7 27T 73.0 303 |
in accordance with the Unified -325
Soils Classification System. E
140# Hammer with 30" drop used s
on 2.0 toot spiit spoon (1-3/8" =
LD. x 2" 0.0) L
X and Y Coordinates are given in 35
teet. L
Groundwater level was taken C
during drilling, -
315
40
L
[
425
B
B
45
475
B
=50
[ FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ) HOLE NUMBER
Rio Culebrinas Project, Aquadilla, PR. CB-CUL-06




* - - 7
Hole No.CB-CUL-0

DRILLING LOG South Atlantic Jacksonville District OF 2
10. SIZE AND TYPE OF BIT See Remark
Rio Culebrinas Project, Aguadilla, P.R. T r:
 X=248,301 Y=208,733 w’r‘%w:cmmwm———
5. DRICCING AGENCY CME-4
GEO CIM, INC. ] N
" L 145 3 on are : ? : N
and fie nimbar) CB-CUL-07 disturbed: 14 undisturbed: 0
- 14, TOTAL NUMBER OF CORE BOXES |
| Evaristo Santiago 16. ELEVATION GROUND WATER 10.06 Ft.
8. UATE ROLE  STARTED COWPLETED
= vertica [CJINCLINED 06/17/98 08; :’:93
7. ELEVATION TOP OF HOLE 1. L
7. THICKNESS OF BURDEN 21.0 Ft.
X CORE RY FOR BORING 74.9 X
8. DEPTH DRILLED INTO RocK O Ft. W&E .
[o. TOTAL DEPTH OF HOLE 21.0 Ft, Jorge R. Parra, P.E.
ELEV. IDEPTH CLASSIFICATION OF MATERIALS & g
§ (Description) REC gg B ooy B o
e | Ll ] @
1.6] 0.0 1.6 0
5 FILL - Clayey SAND, some gravel 3 F
T and asphalt fragments, medium E
444 dense, well-graded, medium sand, i EPLEL SO LA -
101 15F#4-] darkbrown. (SC) _ 10.1 .
:// FILL - CLAY, some limestone 4
o fragments, stitf, pale brown. 3 F
B / 2 sof 2 SPLIT SPOON Fox
1 - 8.6 4 r
-/ as above s F
-% e6.7| 3 SPLIT SPOON 6
71| a5 ¥/ 7.1 5§
+V, CLAY, littie gravel, littie sand , E :
_,|/ n:edi}am stitf, very dark brown. 833l 4 SPLIT SPOON 3 -5
- CH ! L
- 4 F
-% -medium stiff, trace gravel, trace 2.0
o sand, some decomposing plant 2 F
:/ fragments T22| § SPLIT SPOON 2 r
4.1 7.5 7 4.1 3 g 15
- High Plasticity SILT, some ' F
d fine-grained sand, some
4 decomposing plants, very soft, iy 9 SPLIT SPOON L 5
26| 8.0 7] i dark gray. (MH) 2.6 =
H:H]  Sity SAND, some wood and plant |
41444 fragments, very loose, fine, well- ; ' 5
—1: 1| graded, dark gray. (SM) B3l 7 BAEESPON —10
L] 10.5 1L L1 1 F
B High Plasticity SILT, some sand, 1
] little wood and plant fragments, 1 -
4 very soft, dark gray. (MH) i RELETCRU -—%-——-
9 -some root fragments =4
_1 1/18 -‘2.5
1 B33| 9 SPLIT SPOON E
: —little sand, brown to dark gray —L9 -
= (MH) P
1 100 | 1 SPLIT SPOON 2l ;
-3.41 15.0 7 -3.4 P F %
4331 Silty SAND, some decomposing gl
31k wood and plant tfragments, very F
a loose, well-graded, coarse, dark 78] » SPLIT SPOON AW
oy gray. (SM) -4.9 P g
R -very coarse, loose, little L_F
4 decomposing wood and plant B3zl e SPLIT SPOON 1 L
— fragments ’ (7.5
-6.4] 18.0 1 -6.4 3 F
. SILT, some gravel and sand, soft, 3 F
3 c:lllaukl gray,; some root fragments. so | o SPLIT SPOON T
E ML a
-7.9] 185 1 -7.9 2
E O‘ Gravel, some sand and silt, 3} 2
1.\ medium dense, well-graded, =
Tl Sroues aak ety (oH) 83.3| 4 SPLIT SPOON s |
-9.4| 21.0 3.0 -9.4 T F
- END OF BORING CB-CUL-0T AT —
3 21.0 FEET DEPTH. E
N SEEST ) N W] [ (S S —— =}
s (continued) =
F2¥5, QR 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ) . HOLE NUMBER
Rio Culebrinas Project, Aguadila, P.R. CB-CUL-07




DRILLING LOG (Cont. Sheet)
1

Hole No.CB-CUL-07

| 1.6 Ft. oF 2

Rio Culebrinas Project, Aquadilla, P.R.

CB-CUL-07

Rio Culebrinas Project, Aguadilla, P.R. I Jacksonville District
ELEV. [DEPTH| 2 |  CLASSIFICATION OF MATERIALS Rel 4 & I
W : REMARKS =
8 Description) "‘;:c %g Bit or Barrel ot
W B2 ]
—t—T - —————— — — — — 25
. NOTES: i
- Soils are field visually classified Sample Moisture Spec. Att. Limits |
b in accordance with the Unified No.  ContentX Gravity LL. P.I |
] Soils Classification ? [
] LN ; 203 272 338 208 [
< 140# Hammer with 30" drop used 60.0 278 B7.0 5712 B
4 on 2.0 foot split spoon (1-3/8" 6 80.5 260 860 178 [
1 1.0D. x2"0D.) B 74.5 273 600 142 |}
b 10 5.2 274 628 283 [
4 X and Y Coordinates are given in 4
R feet. g
] 215
. -30
- =
p [
= s
¥ -37.5
p g
3 :
— __‘0
1 s
b L
- -
L =3
] 425
- 45
- E
= 475
2 [
= 5o
m z M 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER




DRILLING LOG South Atlantic
i1

Jacksonville District OF 2

.CB-CUL-08
Hole No.CB-CUL-08_

Rio Culebrinas Project, Aguadilla, P.R.
3

10. SIZE AND TYPE OF BIT See Remarks
or

> ordinales or
X=249,555 ¥=207,832 E%W—
3 DRICLING AGENCY .
GEO CIM, INC. T TOTAL RO DVERBUROER SARPTES TIRE
[ ROLE NO. TAs shown on arewing il disturbed: 14 undisturbed: 0
and fle number) ~CUL= Z :
- 2R 14. TOTAL NUMBER OF CORE BOXES |
Evaristo Santiago 16. ELEVATION GROUND WATER 5.56 Ft.
OF HOLE 5. DATE HOLE STARTED COWPLETED
BAVERTICAL [JINCLINED 06/15/88 06/15/88
i DL :' mimﬁ;m ro:-i;:; 66.72 %
|8. DEPTH DRILLED INTO RoCK O Ft. o STERATORE GFENGINEER -
|e. TOTAL DEPTH OF HOLE 21.0 Ft, Jorge R. Parra, P.E.
ELEV. lDEPTH CLASSIFICATION OF MATERIALS CORE! I
REMARKS o
Dﬂtﬂbtiﬂhl EC m or “re| .
] L b @
96| 0.0 9.6 0
. High Plasticity CLAY, littie silt and 2 F
2 trace sand, stiff, dark brown; E
:/ some root fragments. (CH) e (R SPLERSRaoN : !
b / -as above, some sand 8.1 2 E
:/’/ 7 5 F
k. / 86.7| 2 SPLIT SPOON > Fos
-/ -some beach sand found in the &8
] lower 2 inches ot penetration 2 r
= / 122| 3 SPLIT SPOON A
511 45 7 5.1 e I ¢
Beach SAND, weli-graded, medium 5 [ ¢
dense, well-graded, subangular s
to subrounded, brown, some faal 4 SPLIT SO .
calcite cemented sand nodules. 3.5 8 F
(SW) &
~littie sand nodules 86.7] 5 SPLIT SPOON 7 E
20| 15 20 L T
Gravelly Sand, medium dense, 7T ¥
well-graded, subrounded to 5
subangular, brown; gravel consist L SPLIT SPooN *:
.6 of calcite cemented beach sand .6 LS o
nodules. (SW) / T F
Gravelly Sand, fine to 122 7 p P 8 F
medium-grained, trace silt, light 22 SRET SROO 10
brawn. [SP-SM) -9 8 r
~fine to medium sand, trace silt e r
722| B SPLIT SPOON B =
& e F
—-coarse sand, little terrigenous 2.5
gravel LI 7Y
83| o SPLIT SPOON [ 3
¥ ; -39 B
fittie sit 4 —
86.7| 10 SPLIT SPOON e }
i 10 F
—-gravel consist of terrigenous 5.4 5
rock fragments s r
86.7| SPLIT SPOON n_F
i 13
-no recovery e ™ I
0 2 SPLIT SPOON 8 -_‘75
-8.4 -84 10
Beach SAND, medium to fine, 8 }
medium dense, well-graded, =
subangular, brown, (SW) ol B SLER-Sr00N A
-9.9] 185 1 -9.9 0 r
-r.‘o“ Terrigenous GRAVEL, trace sand, 6 F 2
=1.:%{ medium dense, well-graded, .
-"?- -4 subrounded, brown to black. 389 ¥ SPLIT SPOCN Ll «
-114| 21.0 3.O4 (GW) -1L4 2 _F
=) END OF BORING CB-CUL-08 AT 4
2 21.0 FEET DEPTH. K
A A S B e e e e e S T S — Y
L (continued)
EN¥G, FORM 1830 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER

Rio Culebrinas Project, Aguadilla, P.R.

CB-CuL-08




DRILLING LOG (Cont. Sheet) [ or o o roe
NSTALLATION

.CB-CUL-08
Hole No.CB-CUL-0

oF 2
(s34 T
Rio Culebrinas Project, Aguadilla, P.R. | Jacksonville District
ELEV. |DEPTH CLASSIFICATION OF MATERIALS  [CORE|'4S 9.
§ (Description) REC|E 8 B e s
oo X |52 ]
R S ettt T T B P R ———— 1)
5 NOTES: [
- Soils are field visually classified Sample Moisture Spec. Att. Limits [
. in accordance with the Unified No.  Content¥ Gravity LL. P.L 5
. Soils Classification System. 5 319 279 618 335F
= 1404 Hammer with 30" drop used 8 B7 277 -- - %
- on 2.0 foot split spoon (1-3/8" 5
] I.D. x 2" 0.0) [
1 X and Y Coordinates are given in E
4 feet. L
-] 215
. o
- 325
= 35
] P
1 -
= [ar5
- 40
=] 425
3 45
] 475
E 50

m l;lillt 1838 PREVIOUS EDITIONS ARE OBSOLETE.

PROJECT

Rio Culebrinas Project, Aguadilla, P.R.

— T
HOLE NUMBER

CB-CuL-08




Hole No.CB-CUL-08
/
DRIU-ING LOG South Atlantic Jacksonville District OF 1
AND TYP See Remarks
Rio Culebrinas Project, Aguadilla, P.R. O e a2 -
es or >ia MSL
X=246,627 Y=207,832
[3. DATCLING AGENCY ME-4
GEO CIM, INC. w%u%rgwmmmr—
- S D00 Ok criw disturbed: 10 undisturbed: 0
and fie number) i &
- g8 os 14, TOTAL NUMBER OF CORE BOXES |
Evaristo Santiago 15. ELEVATION GROUND WATER 3.24 Ft.
6. DIRECT HOLE T6. DATE ROLE  STARTED COWPLETED
B verTicaL [CJINCLINED 08/16/88 02/2161‘:98
17. ELEVATION TOP OF HOLE 10.23 Ft.
7. THICKNESS OF BURDEN 15.0 Ft.
" T %
{5. oePT oRILLED TNTO OFL 18, TOTAL CORE RECOVERY FOR BORING
fo. TOTAL DEPTH OF HOLE 15.0 Ft. Jorge R. Parra, P.E.
@< -~
ELEV. |DEPTH CLASSIFICATION OF MATERIALS CORE] o wi 7]
2 A T S
e L b a
10.2 10.2 0
Silty SAND, loose, well-graded, 1 F
dark brown, some root L
Soomnts. (ER) 722 1 SPLIT SPOON 4
8.7 8.7 4
SAND, loose, little to trace silt, 2 F
dark brown.. (S} 18| 2 SPLIT SPOON 2 Foe
3 -
-very loose, lower B inches of 7.2
sample consisted of clean beach U =
sand T2.2] 3 SPLIT SPOON I
57 57 L
Beach SAND, medium dense, 3 [ 5
well-graded, subangular to L
subrounded, brown; trace calcite L SPLIT SPOON -l
42 _cemented sand nodules. _(SW) _ _ 4.2 2
~-coarse-grained, little to some 6
c{alclite cemented sand nodules gegl 5 SPLIT SPOON n F
SP -
3
-some calcite cemented sand 2.7 15
nodules (gravel-sized) s r
B33| 6 SPLIT SPOON L <
B -
-as above, trace silt 2 —t
833| 7 SPLIT SPOON 8 :_n
- 10
~coarse to very coarse-grained . i !
s56| B SPLIT SPOON T
i n F
-as above L8
B -_m
50| 8 SPLIT SPOON e |
- 0 F
-as above. 3.3 8 )
- 50| 0 SPLIT SPOON I
-4.8] 15.0 1 -4.8 © Fe
E END OF BORING CB-CUL-08 AT 3
X 15.0 FEET DEPTH. Sample Maisture Spec. Att. Limits [
R No. ContentX¥ Gravity LL. P.L E
7 NOTES: .
- 7 17.3 2.70 e -— B
b Sails are field visually classified 5
el in accordance with the Unified 175
- Soils Classification System. L
2 140# Hammer with 30" drop used .
= on 2.0 foot split spoon (1-3/8" =
] L0. x 2" 0.D.) E
o] X and Y Coordinates are given in L.20
E teet. E
- (225
mrp}i PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ) : HOLE NUMBER
4 Rio Culebrinas Project, Aquadila, PR. CB-CUL-09




Hole NO.CB*CUL-IOI

W TRSTALLATION
DHILLING Los South Atlantic Jacksonville District oF |
L PROJETT 10. SIZE AND TYPE OF BIT See Remarks
Rio Culebrinas Project, Aguadilla, P.R. i rr
3 oor as or Station/ MSL
X=247,099 Y=207,884 I
3. DRILLING AGENCY 4
GEO CIM, INC. L - X
3 . [AS Showh on ars : = H o
and Tle nisber) CB-CUL=10 disturbed: 10 undisturbed: 0
- 14. TOTAL NUMBER OF CORE BOXES |
| Evaristo Santiago 16. ELEVATION GROUND WATER 3.69 Ft.
. DIRECTION OF HOLE (1]
B VERTICAL [JINCLINED 06/16/98 06/16/98
P 1,69 Ft.
T i Il iﬁ::‘::e‘r::gv:;ion zinme 533 %
8. DEPTH DRILLED INTO ROCK O Ft. -
9. TOTAL DEPTH OF HOLE 15.0 Ft. Jorge R. Parra, PE.
ELEV. [DEPTH| 2 |  CLASSIFICATION OF MATERIALS  |corel Y S REMARKS g
w X &
ed w
nr 7 0
SAND, little silt, loose, 2 o
well-graded, subangular to B
subrounded, dark brown, some ey 1 SN 2 -
root fragments. (SM) 10.2 3
-very loose 2
22| 2 SPLIT SPOON 2 F..
87| 30 k4] 87 'k
o Beach SAND, loose, well-graded, 2 F
Jdo d subangular to subrounded, i
. brown. (SH) 556| 3 SPLIT SPOON 1 B
-0 o ) 7.2 3 =
1.© -medium dense :
40 @ 4 §F 5
— o —
K 50 | 4 SPLIT SPOON 4« F
- 5 -
-°o° -as above 57
a ar
2 50| 5 SPLIT SPOON 4 r
42l 15 °d _ 42 5 ks
: SAND, very coarse-grained, little T F
calcite cemented sand nodules, ©® F
poorly-graded (SP) 778| 6 SPLIT SPOON = r
—coarse—grained &7 2 L
122| 7 SPLIT SPOON 5 Fo
s . 12 s r
medium sand, trace silt, trace
gravel (cemented sand) 1 r
722| 8 SPLIT SPOON «
- 6 -
—coarse-grained, little calcite )
cemented sand nodules 7 125
ss8| 9 SPLIT SPOON 8 F
= B ¥
-as above. 10
5 -
50 | 0 SPLIT SPOON i
-3.3| 15.0 -3.3 8 Fi
- END OF BORING CB-CUL-10 AT H
y 15.0 FEET DEPTH. Sample Moisture Spec. Att. Limits [
. No.  ContentX Gravity LL. P.I }
] NOTES: o
o 2 12.1 2.69 181 28 |
5 Soils are field visually classified B 25.4 2,68 =
e in accordance with the Unified 175
-4 Soils Classification System. -
b 140# Hammer with 30" drop used s
e on 2.0 foot split spoon (1-3/8" g
J L.D. x 2" 0.0.) L
2 X and Y Coordinates are given in [ 20
- feet. -
] [
- A
- [ 225
E'm FORM 1830 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT FIOLE NUMBER

Rio Culebrinas Project, Aquadilla, PR.

CB-CUL-10



http:pW.~ISNAT~I.Jf

DRILLING LOG I South Atlantic

Hole No.CB~CUL-11_

Jacksonville District OF 2

Rio Culebrinas Project, Aguadilla, P.R.

10. SIZE AND TYPE OF BIT See Remarks

o
X=247.805_Y=208,506 ‘u:'giw:mm
[3. DRICCING AGENCY ME-
GEO CIM, INC. S
disturbed: 14 undisturbed: 0
. CB-Cu -t 14. TOTAL NUMBER OF CORE BOXES |
Evaristo Santiago 16. ELEVATION GROUND WATER 5.66 Ft.
HOLE
B verticaL [JINCLINED 06/11/88 06/11/88
7. 14,66 Ft.
7 THIGKIESS OF BURGEN 210 P T e e R T IO
|8. DEPTH DRILLED INTO ROCK 0 Ft. o S TEHATORE OFERCIREET -
9. TOTAL DEPTH OF HOLE 21.0 Ft. Jorge R. Parra, PE.
ELEV. |DEPTH % CLASSIFICATION OF MATERIALS  [CORE| 4 {& g
REMARKS
(Description) nec ig 8it or Barrel ;’
n
14.7 14.7 0
SAND, litt to some silt, 2 F
well-graded, loose, subrounded, P
dark; little root fragments. (SW) bl [ SPLET SPOON i ¢
13.2 S e 13.2 2 _r
° Beach SAND, loose, well graded, 2 r
medium to fine sand, [
° sub-rounded, brown. (SW) 72.2] 2 SPLIT SPOON i [ 25
° medium sand 14 3 b
% 833 3 SPLIT SPOON “ F
4 F
-] -medium to coarse-grained 10.2 3 =
e 86.7| 4 SPLIT SPOON i b
e 8.7 G
o -trace calcite cemented sand =
nodules (gravel-sized) 4
o 78| § SPLIT SPOON s |
-] B -
~coarse, little calcite cemented 1.2 15
° sand nodules e |
[ B33| B SPLIT SPOON e r
0 =
o -as above 27
° A
-
o 84.4| 7 SPLIT SPOON 8 l-_w
4.2 B e 4.2 0 F
B SAND, roundt{ad to subrounded, s F
little gravel (cemented sand £
fragments), trace silt. (SP-SM) el LI 3e00n : -
-as above 2.7
I Y
; 83.3| 8 SPLIT SPOON 8 F
- e
L. —-coarse to very coarse L2 s L
3 88.8| 10 SPLIT SPOON I
-y _ n -
- ¥ -as above =2 s [ 15
s6.7| SPLIT SPOON i
= 7
-': ; -very coarse L8 T E
BLI| R SPLIT SPOON : L 175
E -as above =3.9
- -] -
B 833| B SPLIT SPOON "
] - 12
1 -as above 48 s
2 —+20
86.7| 14 SPLIT SPOON s F
-6.3 i e S e -6.3 n F
- END OF BORING CB~CUL=11 AT -
a 21.0 FEET DEPTH. -
g -
NSNS IFPUO.: NS PSS UM PUN DU (N S — =}
ENG FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER
Rio Culebrinas Project, Aquadilla, P.8. CB-CUL-1




Hole No.CB-CUL-11

14,66 Ft. OoF 2

Ltgggl.uue LOG (Cont. Sheet)
cT

ALLATION
Rio Culebrinas Project, Aguadilla, P.R. Jacksonville District
ELEV. |DEPTH CLASSIFICATION OF MATERIALS  |cORel Y& 3.
§ (Description) REC NENARKS S
Bit or Barrel
Y L @
e e — e e e e e ] ...._..._..-._——....-__--————-:-Q.S
: NOTES :
2 Soils are field visually classified Sample Moisture Spec. Att, Limits |
. in accordance with the Unified No.  Contentx Gravity LL. P.L ¢
1 Soils Classification System. 8 14.6 274 — - F
= 140# Hammer with 30" drop used 25
- on 2.0 foot split spoon (1-3/8" -
b 0. x2"0.0.) [
n X and Y Coordinates are given in [E
o feet. L
< 215
=, 30
- 325
3 s
] B
- 375
- 40
- 425
3 45
B E
: E
— —-47.5
3 i
- 50
R M 1838 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER

Rio Culebrinas Project, Aquadilla, P.R. CB-CUL~11




Hole NO.CB-CUL-12f

DRILLING LOG South Atlantic Jacksonville District OF 1
10. SIZE AND TYPE OF BIT See Remarks
Rio Culebrinas Project, Aguadilia, P.R. =
bl MSL
X=247,326 Y=209,438 T RANUFACTURER'S DESTGRATION OF DRICL |
(3. DRICCING AGENCY ME-
GEO CIM, INC. r%u%ﬁ%:amm—
and fie mmber) CB-CUL-12 disturbed: 10 undisturbed: 0
- 14. TOTAL NUMBER OF CORE BOXES |
Evaristo Santiago 15. ELEVATION GROUND WATER 116 Ft.
6.
E verticat  CJINCLINED 06/11/68 086/11/88
17. ELEVATION TOP OF HOLE 5.66 Ft.
7. THICKNESS OF BURDEN 15.0 Ft.
744 %
IB.E!H’H OFL ftmgmmmroam
9. TOTAL DEPTH OF HOLE 15.0 Ft. | Jorge R. Parra, P.E.
] Core] 4 &
ELEV. |DEPTH| = CLASSIFICATION OF MATERIALS w
= REMARKS o
Y » ]
57| 00 &7 0
< Clayey SAND, loose, dark brown, 3 F
¥ sand is medium to coarse- »
1 arained. " (S0) ea.a| 1 SPLIT SPOON : -
] -soft 4.2 -
- 2 :
- 2 N z s
K ; 833| 2 SPLIT SPOO 2_Fos
-as above 27 1 =
833 3 SPLIT SPOON "k
12| as 12 2 r
Beach SAND, some clay and iittie 2 -_s
silt, loose, coarse to medium, 5
well- graded, subrounded to 122| 4 SPLIT SPOON E
subangular, gray to brown, littie -3 5 F
caicite cemented sand nodules. 2 =
(SC) 833| 5 SPLIT SPOON s F
-18| 15 -18 5 L5
Beach SAND, trace silt, medium 7 F
dense, medium sand, subangular, B
pozhvgy sy 122| 6 SPLIT SPOON :g -
-no silt, medium to coarse =3.9 .
ss8f 7 SPLIT SPOON [
= 13 F
-as above 48 : -
833| 8 SPLIT SPOON e
~coarse =6.3 : s
125
444| 9 SPLIT SPOON 12 :-12.
~little to some calcite cemented =4 2k
sand nodules B r
122 © SPLIT SPOON 8_F
-9.3| 150 -9.3 LI &
n END OF BORING CB-CUL-12 AT 5
1 15.0 FEET DEPTH. Sample Moisture Spec. Att. Limits [
- No. ContentX Gravity LL. P.L}F
- NOTES: f
4 2 22.3 2.68 355 1B.TE
5 Soils are field visually classified 5 217 2.70 N/P N/P |
. in accordance with the Unified 175
e Soils Classification System. -
:‘ 140# Hammer with 30" drop used q
= on 2.0 foot split spoon (1-3/8" o
] 1D, x2"0.D0) C
- X and Y Coordinates are given in :_20
- feet. -
= 25
[, FORN 1836 PREVIOUS EDTTIONS ARE OBSOLETE. PROJECT ’ ’ HOLE NUMBER
Rio Culebrinas Project, Aguadilla, PR. CB-CUL-12




Hole No.CB-CUL-13
. SHEET T

DRILLINB LOG South Atlantic Jacksonville District OF 1
L et ; F ee Remarks
Rio Culebrinas Project, Aguadilla, P.R. 10.8178 M TYRE OF €173 e
&3 or >lal MSL
S Lol 1L B VL T2 WANUFACTURER'S DESTGRATION OF DRI |
(3. DRILLING AGENCY =
SR L D S TOTAL oo OVERBOROE ShRPES TARER
. . (A3 Shown on = ;. N .
and fle nusber) CB-CUL-13 ; disturbed: 10 undisturbed: 0
5 14, TOTAL NUMBER OF CORE BOXES |
| Evaristo Santiago 15. ELEVATION GROUND WATER 197 Ft.
6. CTION OF HOLE 8. OATE HOLE STARTED COWPLETED
BAveRrTICAL [JINCLINED 06/18/88 25;;3;93
17. ELEVATION TOP OF HOLE 2. L
7. THICKNESS OF BURDEN 15.0 Ft.
CORE 77.2 %
8. DEPTH DRILLED INTO ROCK O FL. W“ SonlN Th.c
|o. TOTAL DEPTH OF HOLE 15.0 Ft, Jorge R. Parra, P.E.
ELEV. |[DEPTH| 2 |  CLASSIFICATION OF MATERIALS Wi 3
g (Description) REC gg GREMARKS £
- X |5 @
30| 00 30 0
E High Plasticity SILT, trace sand 3 r
] and gravel, medium stiff, dark L
4 brown; plant fragments. (MH) ey i SPLIT SPOON g |
R —gray, no sand L 7 E
] " PLIT SPOON 2 F
- 6 2 SPLIT SPOO : :-?.5
7 -very soft 0.0 Tt
B e8| 3 SPLIT SPOON T F
-1.5] 45 1 =15 ! o
- High Plasticity SILT, trace sand, P Cs
~ very soft, darl gray; trace L
- decomposing roots and plant 00} 4 SPLIT SPOON rr
1 fragments. (MH) -3.0 P F
- P
1 00| 5 SPLIT SPOON 2
- - " P F
45| 15 4.5 15
- P -
1 122| 8 SPLIT SPOON Pt
-6.0] 8.0 -6.0 ] ey
1 High Plasticity SILT, very soft, Pk
h dark gray. (MH) 8a3| 7 SPLIT SPOON i
4 2 P F
] -trace sand, little decomposing LS
] plant fragments E_E
- 0o | 8 SPLIT SPOON P F
-9.0| 120 1 -9.0 I
.7 CLAY, some gravel and sand, P [ 15
E soft, dark gray. (CL) as4| 8 SPLIT SPOON 2
-10.5] 13.5 1 -10.5 3 r
o Gravelly SAND, trace silt, loose, [
d mostly very coarse, well-graded, [
T o] subrounded to subangular, dark 833l 0 SPLLT SPOON e r
-12.0] 150 1° 9 gray. (SW) =12.0 ' T
1 END OF BORING CB-CUL=13 AT .k
4 15.0 FEET DEPTH. Sample Moisture Spec. Att, Limits [
- No. ContentX Gravity LL. P.L }
= NOTES: ~
k 2 55.8 258 90.0 47.3f
] Soils are field visually classified “ 76.2 2.64 B45 35.8F
- in accordance with the Unified 8 70.0 272 TS 346Fys
3 Soils Classification System, &
3 140# Hammer with 30" drop used -
- on 2.0 foot split spoon (1-3/8" -
< I.D. x 2" 0.0.) o
= X and Y Coordinates are given in (20
] feet, 5
— (225
- — ——
ENR, ;MM 1830 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ‘ HOLE NUMBER
Rio Culebrinas Project, Aguadilla, P.R. CB-CUL-13




.CB-CUL-14
Hole No.CB-CUL

PROJECT
Rio Culebrinas Project, Aguadilla, P.R.

i
HOLE NUMBER

mn-um I.OG I South Atlantic Jacksonville District OF 2
10. P See R k
Rio Culebrinas Project, Aguadilla, P.R. T e emar:
es Or ol8 MSL
X=246,888 Y=211,306 T2, RANUF ACTURER'S DESIGNATION OF DRILC
" GEO CIM, INC. EREnat
N 3 on &8 ; : . 3
and fle number) CB-CUL-14 disturbed: 20 undisturbed: 0
. 14, TOTAL NUMBER OF CORE BOXES |
I Evaristo Santiago 16. ELEVATION GROUND WATER 2.79 Ft.
HOLE
= verticat  CJINCLINED 06/19/88 06/19/98
17, ELEVATION TOP OF HOLE 3.79 Ft.
7. THICKNESS OF BURDEN 30.0 Ft.
T CORE RECOVERY FOR BORING 65.3 X
|8. DEPTH DRILLED INTO ROCK 0 Ft. ‘.' o ~ o
I6. TOTAL DEPTH OF HOLE 30.0 Ft. | Jorge R. Parra, P.E.
ELEV. [0EPTH| 2 | CLASSIFICATION OF MATERIALS  [CoREI i »
ARKS
& (Description) REC ;g Bit or Barrel Sk
= P o
3.8 38 0
Beach SAND, some silt, very 118 F
loase, weli-graded, medium sand, E
brown; some root fragments. 122] | SPLIT SPOON _—
2.3 s . _23 =
-no silt (SW) 2 r
12.2 SPLIT SPOON | -
2 LIT SPO 25
% I F o B e (R .8 ' I
-loose, little to some silt (SM) [ =
B4.4| 3 SPLIT SPOON 2
=7 -7 2 r
High Plasticity CLAY, trace sand, L Es
very soft, dark gray; some wood L
and fragments. (CH) ] SPLIT SPOON LA 4
-2.2 P_F
SAND, some clay, loose, mostly 3 -
medium sand, well-graded, dark C
oy (50) 888| 5 SPLIT SPOON O
37 2 B 15
High Plasticity CLAY, very soft, A
dark gray; little decomposing B
plant fragments. (CH) o B ST SN L2 -
T —_— =52 r r
-some sand P F
ooy} 7 SPLIT SPOON P -_n
e R g s e e — =67 P r
=little sand, soft 1 B
ga4| B SPLIT SPOON 2
-8.2 ] -
5 Terrigenous SAND, some clay, 2 F
medium dense, mostly el 8 SPLIT SPOON 2 _-0.5
° coarse-grained, well-graded, : -
o], dark gray. (SW) -9.7 3 r
o -very coarse, little clay, some L
gravel 44.4| © SPLIT SPOON T F
& g
° -no clay 4 i [ 15
® 83.3| n SPLIT SPOON e |
°
-12.7 B
° -loose, gravelly 3 }
° 50| @ SPLIT SPOON 2 Fos
o : ; -14.2 2
o -medium dense, little clay 2 C
S 38| B SPLIT SPOON 2 F
5 4 -
oj -some clay, little aravel 5.7
° 2 _Fa
o] 444| W SPLIT SPOON 2
° -no clay =i7.2 2 .
: 556 B SPLIT SPOON 3
-87{228 o d -18.7 5 _Los
{continved)

CB-CuL-14




Hole No.CB-CUL~-14

— GHEET 2|
|DRILLING LOG (Cont. Sheet) | 379 Ft. OF 2
TT TNSTALCATION
Rio Culebrinas Project, Aguadilla, P.R. | Jacksonville District
ELEV. |[DEPTH| 2 |  CLASSIFICATION OF MATERIALS  |COREY & REMARKS @
& (Description) REC %9 Bit or Barrel 3"’
w 15 % o
-18.7] 225 —18.7 225
-// Sandy CLAY, trace gravel, very 4 F
3 stiff, dark gray; little K
-/ decomposing plant fragments. e L SELIT 5Roon =N -
=20.2|24.0 -] ,/, (CL) -20.2 0
o9 Terrigenous SAND, trace sirt, 8 F
mostly fine-grained, medium 55 SPLIT SP 1z F
e dense, well-graded, subangular, Bl R LA SRO0N —t2
o dark gray. ?SN] subanguiar, dark =217 12
o gray. 0 §
% —as above 86.7| 1B SPLIT SPOON 12 =
= 13 F
o =-as above 23.2
° Fos
" | . SPLIT SPOON El
o
-24.7 B r
= -no recovery S
° o |20 SPLIT SPOON ol
-26.2|300 1 © -26.2 L T
b END OF BORING CB-CUL-14 AT -
] 30.0 FEET DEPTH. Sample Moisture Spec. Att. Limits [
- No. Content¥ Gravity L.L. P.I }
Al NOTES: =}
L 4 96.6 2.1 1145 722 |
5 Soils are field visually classified 8 92.0 274 979 586 F
-] in accordance with the Unified 325
3 Soils Classification System, -
] 1404 Hammer with 30" drop used s
= on 2.0 foot split spoon (1-3/8" B
4 LD. x2"0.0) L
- X and Y Coordinates are given in C 35
g feet. -
- 375
. 40
- 425
] 2
g 45
= 415
] L
3 a2
-y [ 50
[NG FORM 1836 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT . HOLE NUMBER
Rio Culebrinas Project, Aguadilia, P.R. CB-CUL-14




DRILLING LOG South Atlantic
T

o NocB-Cl s

Jacksonville District oF 3

Rio Culebrinas Project, Aguadilla, P.R.

10. SIZE AND TYPE OF BIT See Remarks

or
X=243.805 v=204,360 w.-::s‘ﬁwmmmml
3. DRILLING AGENCY i
GEO CIM, INC. e
" 3 on draw ; i ; %
and fie nusoer) CB-CUL=15 disturbed: 34 undisturbed: 0
14. TOTAL NUMBER OF CORE BOXES |
I Evaristo Santiago 15. ELEVATION GROUND WATER N/A
6. HOLE
X verTICAL [CJINCLINED 06/23/88 ?!32/5:/5:3
17. ELEVATION TOP OF HOLE ¥ i
7. THICKNESS OF BURDEN 40.5 Ft.
CORE RECOVERY FOR BORING 40.3 X
8. DEPTH DRILLED INTO ROCK O Ft. il i -
©. TOTAL DEPTH OF HOLE 49.5 Ft. | Jorge R. Parra. PE.
ELEV. |DEPTH| 2 |  CLASSIFICATION OF MATERIALS  Jcore] W i g
8 (Description) REC g Bit or Barrel in
x [
s n
28| 00 _12.8 0
1 0" L[imestnne Fouitnution. 28 F
n P Wackestone), slightly r
4 - weathered, moderately hard to raLy o SPLET: SFOON il -
- hard, moderately strong, reddish "3 50
brown to brown to pink; some 33 B
::?:;}tst(asl:l‘.zlahon and trace red 22| 2 SPLIT SPOON 28 F—z_s
Sampled as CLAYEY GRAVEL 109.8 3% r
thoroughly weathered limestone 13 F
fragments, hard, brown. (GC) 178| 3 SPLIT SPOON g B
-as above. 3
108.3 34 F
-hard rock encountered, refusal 50/0
to penetration of the spiit spoon o] 4 5 SPLIT SPOON 5
sampler 107.3 o
~as above 0| s SPLIT SPOON —_—
-as above 106.3 g 4
0 6 SPLIT SPOON ———erl
105.3] 1.5 105.3 75
- 0‘ Limestone (Packstone), hard, 50/3 }
1 strong to moderately strong, &
.24 siightly weathered, brown to pink, L SPLIT SPOON L
103.8] 8.0 3.0 some recrystallization. (GW) 103.8 -
30 Limestone (Grainstone), hard to 50/6 |
4o - moderately hard, moderately 222| B SPLIT SPOON L
—1. .9 strong, slightly to moderatel 10
102.3] 105 394 weathered, brown to pink. (GH) 102.3 -
Limestone sampled as calcareous 63/6
- SILT with some limestone 333] 9 SPLIT SPOON —
fragments, hard, pale brown. X
100.8 (MH) P 100.8 r
Limestone (Packstone), sampled S0/4 ¥ s
as Silty-Clayey Sand and Gravel, 2221 © SPLIT SPOON -
moderately hard, moderately 9. 2
strong, moderately weathered, 99.3
pale brown, (SC-SM) _50/4 -
-as above. 8.7 1 SPLIT SPOON g
~brown to pink. 97.6 v : 15
67| e SPLIT SPOON
: . 96,3 =
=littl I |
clla;.e calcareous silt and trace s0/5 F
218| B SPLIT SPOON _
-some calcareous silt. 94.8 ) :
222| 1 SPLIT SPOON -
93.3 93.3 E
B Sampled as Calcareous SILT with 15 F 20
= some highly weathered limestone »
b fragnents, hard, very pale g4.4| 5 SPLIT SPOON 28 |
. brown. (ML) 9.8 28 r
] 18 ~trace clay. 5
1 84.4| ® SPLIT SPOON 2 }
-1 h e e 80.3 18 [ 25
{continued)
EMS FORM 1836 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT ) ‘ HOLE NUMBER
Rio Culebrinas Project, Aquadilla, P.R. CB-CUL-15




mmna LOG (Cont. Sheet)
cT

Ffm

LCB= -1
Hole No.CB-CUL-15

112,76 Ft. 0F 3
TRSTALCATION
Rio Culebrinas Project, Aguadilla, PR, | Jacksonville District
ELEV. |DEPTH CLASSIFICATION OF MATERIALS  [CORE] Y5 @
2 Al o gg REMARKS 2.
=] ol 3
|_90.3] 225 L R 90.3
] —as-abeve: R :22.5
E a3 r SPLIT SPOON :
3 -iittie brown clay, limestone £6.5 3
3 fragments are slightly weathered e r
= and hard. 6L1| 1B SPLIT SPOON [ 25
1 g 87.3 F
a as above, =1
-1 B33| B SPLIT SPOON 20 =
3 -limestone fragments are 85.8 My
o moderately weathered. 28 Fas
- 833| 20 SPLIT SPOON 6 |
84.3] 2B.5 1 : 84.3 30 F
—}:}] Thoroughly weathered limestone 50/6 I~
114 sampled as calcareous silty Sand -
4111 and Gravel, hard, pink to brown, i R RO B
P31 (M) 82.8 [ 30
1344 & —highly to moderately S0/5
i3] weathered, 18| 2 SPLIT SPOON -
<13 8L3 3
“E -th ;
3 ;1] ; thoroughtly weathered s0/4 F
SEH 22| 23 SPLIT SPOON 305
H#H - 79.8 '
s as above, 5076 |
=1k 27.8| 24 SPLIT SPOON e
78.31345 1.1 78.3 o
// Sampled as CLAY with some hard L %
=~ limestone fragments, hard, [
Y| v e 844 25 SPLIT SPOON 30 F
76.8]36.0 1 76.8 26 F
- Thoroughty[ to highly v;esthered 25 |
] limestone (packstone), sampled L
. as calcareous SILT with some S SPLLT.SPOON 58 4
75.3] 37.5 1 moderately hard limestone 75.3 49 ras
4/ /] |_1ragments, hard, brown. (ML) / 50/6 |
: Sampied as CLAY with some hard 33, p f
-4 limestone fragments, hard, of [k SR .
73.8]39.0 brown. (CH) 73.8 3
4 Thoroughly weathered limestone e _F
< (Packstone) sampled as g4.4| 28 SPLIT SPOON 22 F
= calcareous SILT with littie BT —40
72.3140.5 limestone fragments, hard, very 72.3
pale brown. (ML) S0/6 F
Limestone (Packstone) with some 56| 28 SPLIT SPOON =
clay, moderately hard, E
70.6142.0 moderately weathered, weak, 70.8
brown. (GC) / - 425
Thoroughly weathered limestone B3.3| 30 SPLIT SPOON 50/6 F
(Packstone) sampled as 69.3 g
calcareous SILTY GRAVEL, hard, .
very pale brown. (GM) 22 r
-little limestone fragments, 10| 3 SPLIT SPOON 30 F
~highly weathered. 078 :: 45
178 32 SPLIT SPOON s0/6 |
~thoroughly weathered. £8.3 = 3
84.4| 33 SPLIT SPOON 20 475
-some clay, 848 =1
.
50 | 34 SPLIT SPOON 20 -
63.3] 495 £3.3 40 F
. END OF BORING CB-CUL-15 AT _ i - S
_' 495 FEETTUEPTH. {continued)
m Frpl #8380 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT . } HOLE NUMBER
Rio Culebrinas Project, Aquadilla, P.R. CB-CUL-15




|DRILLING LOG (Cont. Sheet)
11

Wa
12.76 Ft.

Hole No.CB-CUL-15
. SHEET 4|

oF 3
Rio Culebrinas Project, Aguadilla, P.R. ] Jacksonville District
ELEV. [DEPTH| 2 |  CLASSIFICATION OF MATERIALS oRrel Y & 3
& (Description) REC W e St
w X it or Barre S
— w @
-ttt ——————_ - ———}%0
3 NOTES: E
: Soils are field visuaily classified Sample Moisture Spec. Att. Limits [
9 in accordance with the Unified No.  ContentX Gravity LL. P.L
— ils Classificati n
. Soils Classification System, 3 1;.0 280 387 2%9 __53,5
] 140# Hammer with 30" drop used 12 13.1 268 1565 33 |
4 on 2.0 foot spiit spoon (1-3/8" 23 138 268 - -—[
= 1.D. x 2°0D.) 30 143 2713 -- --F
E X and Y Coordinates are given in E
) teet. 55
= 575
= 60
] :
. 625
] s
- 675
— 70
- 725
3 E
A [
] 75
] 175
R —— ——]
m W W38 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER

Rio Culebrinas Project, Aquadilla, P.R.

CB-CUL-15




TEST PIT LOGS






DRILLING LOG | south atiantic
L

Hole No.TP-CUL-01
— SHEET T ]

Jacksonville District

oF |

Rio Culebrinas Project, Aguadilla, P.R.
@5 or 518

10. SIZE AND TYPE OF BIT See Remarks

or

X=243608_Y=204,370 T&RWW
[3. DATLCING AGENCY ~di
GEO CIM, INC. John Dee.re 310-digger
s mn'_;.:, e Stk it disturbed: | undisturbed: 0
14, TOTAL NUMBER OF CORE BOXES |
| Evaristo Santiago 15. ELEVATION GROUND WATER N/A
. DIRECTION OF HOLE
A verTicaL CIINCLINED 06/24/98 06/24/08
=T 55 OF N 45 Fl 17. ELEVATION TOP OF HOLE 112.64 Ft.
8. DEPTH DRILLED INTO ROCK O Ft. Mm orwe
9. TOTAL DEPTH OF HOLE 4.5 Ft. Jorge R. Parra, P.E.
ELEV. |DEPTH CLASSIFICATION OF MATERIALS CORE] gf:
§ (Description) REC|E S g
9 X |52
112.6 112.6 0
Limestone Formation sampled as "
Crystalline Limestone, g
gravel-sized, some clay, little -
sand, hard, moderately strong, "
lightly to moderatiey weathered, -
intensely to closely fractured, [
brown; large amount of cavities ! BACKHOE (25
filled with clay. (GC) '
108.1] 45 7 108.1 [
- END OF TEST PIT TP-CUL-01 AT -
— 4.5 FEET DEPTH. Sample Moisture Spec. Att. Limits |5
- No. Content¥ Gravity LL. P.I }
3 NOTES: F
— 1 178 274 63.6 43.6-
n Soils are field visually classitied N
3 in accordance with the Unified Sample  Max. Dry Opt. C
- Soils Classification System. No. Density Moisture =
= (pct) Content —1.5
= Backhoe could not penetrate L
2] deeper than 4'6" due to the I 1.8 15.2% B
- presence of very hard and very =
] strong cristalline limestone unit, -
4 X and Y Coordinates are given in E
= feet. —10
2 125
- 15
- -
= 175
b s
4 L
7 20
ol 225
ﬁqﬂlu PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NUMBER

Rio Culebrinas Project, Aguadilla, P.R.

TP-CUL-01







GEO CM INC. Prepared by: C. Santoni  Reviewed by: R Davila Date: 11/13/97
GEOTECHNICAL TESTING SERVICES jiji
LABORATORY TEST DATA SUMMARY TABLE
PROJECT: Rio Culebrinas Project LOCATION: San Juan, P.R. JOB NO.: 2174-98
|SAMPLE IDENTIFICATION - INDEX PROPERTIES TESTS ENGINEERING PROPERTY TESTS REMARKS
ATTERBERG LIMITS GRAIN SIZE STRENGTH | CONSOLIDATION
|MITIAL COND.
TOTAL POCKET
~ OROANIC | WATER PEAK AXIAL STRAIN
SAMPLE Liquid | Plastic | Plasticity | Gravel| Sana | sin | Ciay uscs SPECIFIC UNIT | TORVANE | PENETRO- VOID | SATURA-
BORINGNO. | "o | PEFTHO) | fevn | Uma | indes | % | % | % | % | cLasmcamion |oravery | CONTENT | CONTENT (Ll suqup | METER q | DFeTS! [DEVIATOR| @PEAK | .o | “nye
% Cl i STRESS (| STRESS%
CB-CUL-1 | 2.A | 1530 | 500 | 250 | 249 515 | 485 SC 271 334 '
6-A | 7590 532 | 68 SP-SM 277 324
CB-CUL-2Z | SA | 6075 989 | 12 sP 273 277
| CBCUL3 | 2.A | 1530 | 478 | 229 | 249 95| %03 cL 286 379
SA | 6075 305|619] 76 SW-SM 272 181
10-A | 135150 136|691 | 173 SM 272 199
CBCUL4 | 2.A | 1530 | 730 | 407 | 323 199 | $0.1 MH 278 469
SA | 6075 | 870 | 447 | 423 | 01| 112 | 887 MH 270 663
CB.CULS | 2-A | 1530 | 760 | 340 | 419 148 | 852 CH 277 38.5
7-A | 90105 | 616 | 398 | 218 260 | 740 MH 268 532
CBCUL6 | SA | 6075 | 926 | 299 | 627 13 | 987 cH 269 581
7-A | 90105 | 73.0 | 427 | 303 88 | 912 MH 271 557
CB-CUL7 | 3-A | 3045 | 338 | 130 | 208 | 193] 415 | 2388 sC m 203
SA | 6075 | 870 | 298 | 572 | 03| 69 | 928 CH 278 60.0
6-A | 7590 | 860 | 682 | 178 328| 672 MH 2.60 90.5
8A | 105120 | 60.0 | 458 | 142 208| ™2 MH 273 745
10-A | 135-150 | 62.8 | 345 | 283 199 | 801 MH 274 512
CBCUL® | 2-A | 1530 | 619 | 284 | 333 257 | 743 CH 279 319
8A | 105120 413 500 | 87 SP-SM 277 157
CBCULY | 7-A | 90.105 222| B3| 45 sP 270 173
CB-CUL-10 | 2.A 1530 | 191 | 162 | 29 825 | 173 SM 269 12.1
B-A | 105120 42 | 911 | 47 sP 2.69 254
CB-CUL-11 | 8A | 105-12.0 186 743 | 71 SP-SM 274 145 -
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GEO CIM, INC. Prepared by: C. Santoni  Reviewed by: R Davila. Date: 11/13/97
GEOTECHNICAL TESTING SERVICES -
LABORATORY TEST DATA SUMMARY TABLE

PROJECT: Rio Culebrinas Project LOCATION:  SanJuan,PR. JOBNO.: 2174-98
SAMPLE IDENTIFICATION INDEX PROPERTIES TESTS - ENGINEERING FROPERTY TESTS REMARKS
ATTERBERG LIMITS GRAIN SIZE STRENGTH [ CONSOLIDATION
|maTiAL conp.
TOTAL POCKET Est.max
) ORGANIC| WATER PEAK | AXIAL STRAMN
SAMPLE Liquid | Plastic | Plasticity | Gravel| Sand | Silt | Clay uscs SPECIFIC UNIT | TORVAME | PENETRO- VOID | SATURA- Past
FORMONO: | “wo, | PP A Gy | Lot | mdmc [ % | % | % | % | crasmcano | aravery | SNENT| COTENT |ymopn| su g | MeTER o | D7 |DEVIATOR| @PRAE | o | momw | Pressure
s &0 ()] STRESS%
CB-CUL-1Z | 2-A | 1530 | 355 | 165 | 197 654 | 346 sC 2.68 223
5-A 6.0-7.5 {*) *) ™) |166] 806 28 SP 2.70 217
CBCUL-13 | 2-A | 1530 | %0 | 427 | 473 | 20| 57 | 923 MH 2.58 558
4A | 4560 | 845 | 487 | 358 06 | 994 MH 264 762
8A | 105120 | 715 | 369 | 346 03 | 997 MH 272 70.0
CBCUL 14 | 4A | 4560 |1145] 423 | M2 59 | 941 CH 271 9.6
B-A | 105120 | 979 | 383 | 596 13.7| 863 CH 2.74 920
CB-CUL-15 | 3-A | 3.0-45 | 387 | 148 | 239 |429] 197 | 374 GC 2.80 140
124 | 195210 | 155 | 122 | 33 |136] 377 | 487 SC-SM 2.69 13.1
2-A | 360376 312 318 | 370 SM 2.68 138
30-A | 46.5-48.0 459|207 | 211 GM 2.79 143
TPCUL-1 | 1-A | 0045 | 636 | 200 | 436 |534] 19.5| 271 [ 274 179 Max Dry Dens 111.9pcf @ 15.2% OPt Moisture
TP-CUL2Z | I-A | 00416 670| 17.1| 159 GM 275 40 Max Dry Dens 116 3pef @ 11.3% Opt Moisture
2A | 41695 | 340 | 141 | 195 |566| 188 | 246 GC 279 207 Max Dry Dens 111 7pcf @ 12.3% Opt Mo

REMARKS: (*) (N/P) Non Plastic

Amelia Distribution Center - Lot 26-A EmmaStreet - Guaynabo, PR 00968 - *Tel. (787) 792-2626 - *Fax. (787) 782-5990
CULXLS Page 2 of 4
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PARTICLE SIZE DISTRIBUTION TEST REPORT

"

7/13/98

Elev./Depth: 6.0'@ 7.5

5

Date:

Dgg= 03
D1po= 0.183

SHTO
R. Davila-GCI

= (.91
Remarks

15= 0.203
=

Coefficients

Dgp= 0.410

C
Classification

SP

2.23

30= 0.261
U=

Dgg= 0.638
uscs=

D

Cc
Aguadilla, P.R.

CB-CUL-2

Client: Corp of Engineers
Project: Rio Culebrinas Project

Project No: 2174-98

Source of Sample:
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Project No: 2174

Project: Rio Culebrinas Project
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PARTICLE SIZE DISTRIBUTION TEST REPORT

7/13/98
1.5'@3.0'

50=
10=

Date:

D
D
Elev./Depth:

cients
Dgo= 0.124
AASHTO=
R. Davila-GCI

D
C

15
Remarks

o=
Classification

Coe

CL

Dgs= 0.296
D30=

Cy=
USCs=

Aguadilla, P.R.

CB-CUL-3

Client: Corp of Engineers
Project: Rio Culebrinas Project

Project No: 2174-98
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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% CLAY
1.5' @3.0

7/13/98

50
Date:

Pl= 323
10

D
D

80.1

OFl#

0.01

Elev./Depth:
R. Davila-GCI

% SILT
SHTO=

escription

SILT, little sand, dark gray.
Remarks

Coefficients

D
D
C

60
15
c

Soil
LL= 73.0
Classification

Atterberg Limits

=
UsCs= MH

Dgs= 0.100
D3p

PL= 40.7
c

19.9
Rio Culebrinas Project

% SAND
Aguadilla, P.R.

CB-CUL-4

GRAIN SIZE - mm

Client: Corp of Engineers

Project No: 2174-98

PASS?
{(X=NO)

10
Source of Sample:

0.0
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PERCENT
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e
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(no specification provided)
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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Date:
Elev./Depth:

R. Davila-GCI
——

SHTO=

Remarks
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Classification

Coefficients

D
D60
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CH

2174-98

Dgs
30
=

Uscs=

D
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Aguadilla, P.R.

Client: Corp of Engineers
Project: Rio Culebrinas Project

Project No:
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% SILT

94.1

% SAND

5.9
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CLAY, trace sand, dark gray.
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GEO CIM, INC.




PARTICLE SIZE DISTRIBUTION TEST REPORT

° 13
3]
=
s | |5
5
w
=
=== F-——-——F--——==-==d=-—-——1 SETIIEE S O S R
Y e e S e B —===f---= =TT === === X
T e B s [ TR S— T
T T e P e ] e E
E
f===—F==—=F===Sfc===S====3=="-—31 e e e B e
. F w(g|w
ocw ' i E sw
= ——=——F === ===—=—=—1 ||||.|umw |||||||||||||||| (2] K3
~Z
Clegp———- 7 w
/
/
===t e sl aaba e aloaa s e
7
i
sl F——=—F=u——l===—= e e e o
7./ S P i —— - Nllll.llli llllllllllllll S m
-+
I S S SSS'e SIS P N Ny By e Ml
Wi -—-—-- Jllﬁﬂ |||||||||| S e S e g o St Gs
- EJ
wyth - - — - o e P e e | Dy BP iU TS RPeH
W v
7
Evﬂ|||| P R e —— e ———— - e s e e o a] — —  —
8
(T]| EE PR IS NSl RS s i s e e e
oo
TS
e [
8 8 ] R ] 3 = ] ] e o
H3INI4 LINJDOY3d

Soi

GRAVEL, some clay, little sand, brown.
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Location: X

Client: Corp of Engineers

Project: Rio Culebrinas Project
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R. Davila-GCI

Aguadilla, PR.

Pro'!ect No: 2174-98
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Soil Description

GRAVEL, some clay, little sand, pale brown.
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Dgg= 7.45
D1o=
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Coefficients
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|'GEO CIM, INC.

Sample No.:
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Location:

R. Davila-GCI

Aguadilla, P.R.

Project No: 2174-98

Client: Corp of Engineers

Project: Rio Culebrinas Project
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Water content, 2%
Test specification: ASTM D 698-91 Procedure C, Standard
i i i i -
Elev/ Classification Nat. Sp.G. LL . % ? % <
Depth uscs AASHTO Moist. 3/4 in|Ne.200
N/A GC 17.9 % 2.74 63.6 43.6 |[30.0 %]27.1 %
TEST RESULTS MATERIAL DESCRIPTION
Max imum dry density = 111.8 pcf GRAVEL, some clay,
Optimum moisture = 15.1 % little sand, brown.
e S
Project No.: 2174-98 Romarke:
Project: Rio Culebrinas Project Corp of Engineers
Location: Aguadilla, P.R. TP-CUL-1  SAMPLE NO. 1

X=243609.03 Y=204369.87
Dote: July 16, 1998

MO ISTURE-DENS I TY RELATIONSHIP TEST

GEO CIM, INC. Fig. No. 1




MOISTURE-DENSITY RELATIONSHIP TEST
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F Water content, %

Test specification: ASTM D 688-81 Procedure C, Standard

i i A 2 <
Elev/ Classification Nat. Sp.G. LL P % ? %
Depth USCS AASHTO Moist. 3/4 in|No.200
N/A GM 4.0 % 2.75 35.6 X|115.9 %
TEST RESULTS MATERIAL DESCRIPTION
Max imum dry density = 116.3 pcf GRAVEL, little sond and
Optimum meoisture = 11.3 % silt, pale brown to pink
= ———
Project No.: 2174-88 ReTar 46
Project: Rio Culebrinas Project Corp of Engineers
Location: Aguadilla, P.R. TP-CUL-2 SAMPLE NO. 1

X=243724.10 Y=204022.12
Date: July 16, 1998

MOISTURE-DENSITY RELATIONSHIP TEST

GEO CIM, INC. ig. No. 1




United States Army Corps of Engineers
File Number 98-153
August 27, 1998

Table 1

DESCRIPTIONS OF SHELBY TUBE SOIL SAMPLES

— e F
Classification Tests s, (TV) Tube A
Boring (feet) Desciipsen (inches) | -200 [ LL f PL | Pl | OC | o | Groupt | " (o5 | (i) | We | W
_ (%) | (%) | (%) | (%) | (%) Symbol - (%) | (bt J
Brown clay 35 - - - - - - - 445 -
CB-CUL-5 13.0-15.0 235 2 A 2 559 100.7
' U= 19, Gray fat clay with sand and thin 80 575 390
st ol Mg sand 20.0 76 58 | 30 | 28 | 58 | 269 CH 548 360
73 61.7 -
Brown clay with organic material 30 - - - - - - - 645 -
CB-CUL-13 | 80-100 185 | 97 L o | 32| o6z
- L-10 Gray fat clay with thin seams of - - 765 260 .
e sard 155 19{:} 74 31 43 270 CH 772 260
724 260
Gray fat clay to sandy fat clay with 89 87.1 -
thin seams and lenses of fine sand 69.0 "
and fine shell fragments and 15.5 g? a1 29 62 | 96 | 265 CH 82.1 400 728 1005
CB-CUL-14 | 80-10.0 | lenses of organic material 265 53.1 -
Gray medium to fine sand with
shell framents and occaslonal 11.0 - - -~ - - - - 40.5 - 405 | 1019
lenses of gray clay
Where:  w, = Moisture content; y, = Total unit weight; -200 = Fines content (I.e., amount of material finer than the U.S. Standard No. 200 sieve); LL = Liquid limit; PL = Plastic limit;
Pl = Plasticity Index; OC = Organic content (loss on ignition); G, = Specific gravity, and S, (TV) = Undrained shear strength measured with a Torvane.
t Group symbols in accordance with ASTM Standard D 2487 "Classification of Soils for Engineering Purposes”.

A\96-153 RC.001.wpd
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United States Army Corps of Engineers
File Number 98-153
August 27, 1998

Table 2

UNCONSOLIDATED UNDRAINED (UU) TRIAXIAL COMPRESSION TEST RESULTS

=.——————
Specimen Dimensions at (04-03)max
, Depth We Yq S -200 O € Compressive
Boring (feet) H D wo | (%) | (b)) | (%) | (%) | (kg/em?) | (cmimin) e, Str';n o o 0,
(cm) (em) (%) (kg/cm?) (kg/em?) | (kg/em?)
—_— LT
7.10 3.48 2.04 73.7 56.3 100 97 1.05 0.066 18.8 0.38 1.43 1.05
CB-CUL-13 8.0-10.0
7.08 3.47 2.04 736 56.4 100 100 210 0.066 18.5 0.33 243 2.10
7.09 3.52 2.01 93.0 47.7 100 89 0.87 0.066 17.8 0.40 1.27 0.87
CB-CUL-14 8.0-10.0
7.09 3.52 2.01 75.5 55.1 100 60 1.76 0.066 17.8 0.38 214 1.76

Where: H = Specimen height; D = Specimen diameter; w, = Moisture content; y, = Dry density; S = Calculated degree of saturation; -200 = Fines content (i.e.,
amount of material finer than the U.S. Standard No. 200 sieve), o. = Confining stress; & = Vertical displacement rate; €, = Axial strain; o, = Major principal

stress; 0, = Minor principal stress.

— — e ——

A)\98-153 RC.001.wpd
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SAMPLE DATA SPECIMEN CONDITIONS INITIAL ~ FINAL
BORING NUMBER: CB-CUL-5 MOISTURE CONTENT (%): 57.4 371
SAMPLE NUMBER: - DRY DENSITY (ib/ft?): 85.0 838
DEPTH (FEET: 13.0-15.0 VOID RATIO: 1.58 1.00
DESCRIPTION: GRAY FAT CLAY WITH SAND AND SATURATION (%): 98 100
THIN SEAMS OF FINE SAND
INDEX PROPERTIES
LIQUID LIMIT (%): 58
PLASTIC UIMIT (%): 30
PLASTICITY INDEX (%): 28
% PASSING NO. 200: 78
SPECIFIC GRAVITY: 269
B W Ardaman & Associates, Inc.
INCREMENTAL LOADING CONSOLIDATION L ' Materals Consuttants
LABORATORY TESTING
TEST ON SAMPLE CB-CUL-5 B e sy b R
RIO CULEBRINAS PROJECT
SA |cecepey: SA  |oaw: oa-n-s;
FLE NO.: BY: FRSURE .
98-153 12
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SAMPLE DATA SPECIMEN CONDITIONS INITIAL  FINAL
BORING NUMBER: CB-CUL-13 MOISTURE CONTENT (%): 76.3 49.3
SAMPLE NUMBER: DRY DENSITY (Ib/t): 55.1 723
DEPTH (FEET: B8.0-10.0 VOID RATIO: 2.06 1.33
DESCRIFTION: GRAY FAT CLAY WITH THIN SEAMS SATURATION (96): 100 100

OF FINE SAND

INDEX PROPERTIES
LIQUID LIMIT (%): 74
PLASTIC LIMIT (%): a7

PLASTICITY INDEX (%): 43
SPECIFIC GRAVITY:  2.70

INCREMENTAL LOADING CONSOLIDATION
TEST ON SAMPLE CB-CUL-13

Ardaman & Associates, Inc.
e Scnerie wi

LABORATORY TESTING
CONTRACT NO. DACW17-98-D-0003
RIO CULEBRINAS PROJECT

pAawnEY: SA cEcEney:  SA 1nm: 08-19-88

FILE NO.: 4 X FIGANE:
98-153 4 13
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SAMPLE DATA SPECIMEN CONDITIONS INITIAL  FINAL
BORING NUMBER: CB-CUL-14 MOISTURE CONTENT (%): 80.9 51.8
SAMPLE NUMBER: - DRY DENSITY (ib/ft): 526 69.7
DEPTH (FEET: 8.0-10.0 VOID RATIO: 214 1.37
DESCRIPTION: GRAY FAT CLAY WITH THIN SEAMS SATURATION (%): 100 100
OF FINE SAND
INDEX PROPERTIES
LIQUID LIMIT (%): 91
PLASTIC LIMIT (%): 29
PLASTICITY INDEX (%): 62
% PASSING NO. 200: 81
SPECIFIC GRAVITY: 265
Ardaman & Associates, Inc
Geotechnical, Environmental and
INCREMENTAL LOADING CONSOLIDATION Materlals Consuttants
LABORATORY TESTING
RIO CULEBRINAS PROJECT
. SA o sv. SA |oam: 0!-19-;3_
FLE NO.: ay: FIGURE :

98-153
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RIO CULEBRINAS AT AGUADILLA AND AGUADA, PUERTO RICO
SECTION 205
FINAL DETAILED PROJECT REPORT
AND ENVIRONMENTAL ASSESSMENT

APPENDIX C
DESIGN AND COST ESTIMATES






RIO CULEBRINAS @ AGUADA/AGUADILLA, PUERTO RICO
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Design and Cost Estimates
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