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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 rn) to 49. 5 feet (15 . 09 rn). The average spacing 
between the levee borings was 800 feet (2 43.8 rn). 

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 rn). The number of blows (N) 
necessary to produce a penetration of 1 foot (0.3 rn) is regarded 
as the Standard Penetration Resistance. To avoid seating errors, 
the blows for the first 6 inches (0 .15 rn) of penetration are not 
taken into account; those required to increase the penetration 
from 6 to 18 inches (0.15 to 0 .4 6 rn) constitute theN- value. The 
split-spoon sampler is 24 inches (0.61 m) long with an outside 
diameter of 2 inches (5 . 08 ern) and an inside diameter of 1-3/8 
inch (3.49 em) . The relation between the number of blows, the 
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consistency of the cohesive soils, and the relative density of 
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 - so Dense 8 - lS Stiff 

> so Very Dense lS - 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 ern) Shelby Tube into the soil for a distance of 
two feet (0 . 61 rn) beginning at a pre-selected depth. The site 
location for the sampling was within S feet (1.S2 rn) of core 
boring CB-CUL-OS, 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 2.4S 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 (1S .24 ern) 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 

B-2 




'. 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 we r e performed on the 
undisturbed sample obtained next to cor e boring CB-CUL-05 . The 
laboratory t est res ults are included at the end of this appendix . 

4. 	 Materials Encountered . 

a . Aguadilla Le vee 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 borin g CB-CUL-02 encounte red s i lty 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 . Aguadilla Levee Segment - Station 7+00 to 18+00 . Core 
borin gs CB- CUL-05 through CB-CUL-08 encountered interbedded 
layers of h i gh-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 p l ant fra gments 
were present in all silt and clay layers sampled . The) 	 cons i stency 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 t 
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, SW, 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 e a ch model a gravel- sand- clay/gravel
sand- silt mixtu re was assumed for the embankment fill while the 
underlying soil layers reflected those found where the section 
was chosen. For the cutoff c h annel , o n e cross s e ction was 
modeled for stability. The shear stren gth 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 hori zontal was analyzed as a star ting 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 : 

END OF CONSTRUCTION CONDITION 

Minimum 
Factor of Safety 

Computed 

Minimum 
Factor of Safety 

Required* 
Aguadilla Levee 

Station 13+ 30 
Espinar Levee 

1.669 1.3 

Station 2+40 1.523 1.3 
Cutoff Channel 

END OF CONSTRUCTION CONDITION 
WITH SEISMIC ACTIVITY 
Aguadilla Levee 

5.506 1.3 

Station 13+30 
Espinar Levee 

1.023 1.0 

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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LONG TERM CONDITION 

Minimum 
Factor of Safety 

Computed 

Minimum 
Factor of Safety 

Required* 
Aguadilla Levee 

Station 13+ 30 
Espinar Levee 

1.571 1.4 

Station 2+40 1.545 1.4 
Cutoff Channel 

LONG TERM CONDITION WITH 
SEISMIC ACTIVITY 
Aguadilla Levee 

1.105 1.4 

Station 13+30 
Espinar Levee 

1.072 1.0 

Station 2+40 1.081 1.0 
Cutoff Channel - 1.0 

*Per EM-111 0-2-1913, Design & Construction of Levees 

Under long term conditions , t h e embankment sections were 
sta ble but the computed factor of s afety for t he channel slo p e 
wa s less than that required by EM 1110- 2- 1913. As a resul t , the 
stability of t he proposed channel cut was reana lyzed with a side 
slope of 1 vert i cal to 3 . 5 horizontal . Th e results we r e as 
foll o ws : 

Cutoff Channel 

Minimum 
Factor of Safety 

Computed 

Minimum 
Factor of Safety 

Required* 
END OF CONSTRUCTION CONDITION 
EOC COND. W SEISMIC ACTIVITY 

LONG TERM CONDITION 
L T CONDITION W SEISMIC ACTIVITY 

5.676 
2.284 

1.446 
0.971 

1.3 
1.0 

1.4 
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 cha nnel, 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 conside red to be 
acceptable and the stability analys es were ended. The critical 
failure arc for each modeled section is shown on Plates B- 5 
through B- 7. 
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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 encount ered 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 "landsiden 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. 
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Factor of Facto r of Minimum 

Levee Station 

Calculated Exit 
Gradient in the 
Horizontal Direction 

Calculated Exit 
Gradient in the 
Vertical Direction 

Safety in the 
Horizontal 
Direction 

Safety in the 
V ertical 
Direction 

Fact or of 
Safety 
Requ ired* 

Aguadilla 3+80 0.282 0 .45 1.964 2.05 2 .5 -- 3 
Espinar 9+60 0.0645 0 .106 8 .59 8.7 2.5 -- 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 "landsiden toe for a length 
that will be deter mined 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 consolida tion 
and t he amount of o v erbuild that will b e neces sary to account for )

' ..
it . Settlement calculations we r e 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 b y one of the project core borings. All 
calculations were performed by hand. The following equation from 
Das (see reference "bn) was used to calculate the settlement. 

(Equ . 7. 20) 

where: 
Cc the compression index (obtained from the 

empirical expression Cc = 0.30[e0 - 0.27]) 
H = initial thickness of the compressible sublayer 
e 0 = the initial void ratio (obtained from laboratory 

test results) 
Po initial average effective overburden pressure 

on the compressible sublayer 
~p = increase 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 t o the 
nearest hal f-foot (15 . 24 em) increment . 

Levee 
Modeled 
Station 

Core Boring 
used for 

Foundation 
Conditions 

Calculated 
Settlement 

(inches) 

Recommended 
Amount of 
Overbuild 
(inches) 

Application Range 
(levee station) 

Aguadilla 
Aguadilla 
Aguadilla 
Aguadilla 

Espinar 

Espinar 

6+00 
8+30 
10+50 
13+40 

-

2+40 

CB-CUL-03 
CB-CUL-05 
CB-CUL-06 
CB-CUL-07 

CB-CUL-14 

CB-CUL-13 

4.66 
9.79 
4.93 
5.3 

8.89 

17.85 

6 
12 
6 
6 

12 

18 

4+40 to 7+00 
7+00 to 9+60 

9+60 to 14+60 
9+60 to 14+60 

0+00 to 0+80 and 
3+40 to 5+00 
0+80 to 3+40 

10 . Founda t i on Cond itions fo r Structure s . Three 60-inch 
diamet er (1. 52 m) cor ruga ted metal p ipe (CMP ) culverts wi ll be 
placed through the Aguadilla levee at station 1+39 . 50 (see Plate 
B- 1) . The desig n i nvert e l evat ion for t hese culverts is -0. 3 
me ters. Based on core bor ing CB- CUL-01 , the sub g r ade mate r ial 
below this elevation is a fine-to-medium- gra ined well - grade d sand 
with a density ranging f r om l oose t o medium . Th e ground -water 
table was r ecor ded at an elevation of -0 . 79 meters. Based on the 
above infor mation , no spe cial foundation preparat ion measures 
should be neces sary outsid e o f runni ng a vibratory compactor o v er 
the cleared subgrade surface to increase the density of the 
existing subgrade ma terial . 

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 mete rs. 
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 surfac e prior to inst alling 
the culverts . 

Three 60-inch diameter (1.52 m) CMP culverts will be placed 
through the Aguadilla levee at station 10+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 em . This will help to insure 
a good bond between the first lift 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 em) 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 de fined 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. 
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Fill material for the road-ramp embankments should be placed
) in horizontal layers of loose material no greater than 8 inches 

(20 .3 em) 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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a: 1GRAVELLY SANDS. LITTLE OR NOGRAVELLY SANDS. LITTLE OR NOGRAVEL-SAND MIXTURES. LITTLE OR CD U 
NO FINES FINES. .... wFINES NOTES: 5 (/) 

u 
1. THE GEOLOGIC SECTION SHOWN REFLECTS THE 0 u 
FIELD VISUAL CLASSIFICATION <SHOWN ON THE ir 6

<SCI CLAYEY-SANDS. SAND-SILT (J IML I INORGANIC SILTS AND VERYISMI SILTY SANDS. CORE BOR ING LOGSI AND LAEORATORY CLASSIFICATION 0 
FINE SANDS. ROCK FLOUR. SILTY ORSAND-SILT MIXTURES MIXTURES -' OF SELECTED SOIL SAMPLES. 0CLAYEY FINE SANDS 2. NUWBERS SHOWN ON BOR INGS ARE STANOARD w 

I 
<.:>PENETRATION TEST RESULTS liN BLOWS PER FOOT. 

3. FOR A COMPLETE PLAN VIEW WITH LEGEND. SEE 
ICLI INORGANIC CLAYS OF LOW TO (UHI INORGANIC SILTS. MICACEOUS ~<CHI INORGANIC CLAYS OF HIGH PLATES 8- 1 AND 8-2. 

~MEDIUM PLASTICITY. GRAVELLY CLAYS. OR DIATOMACEOUS FINE SANDY OR SILTY ~ PLASTICITY, FAT CLAYS PLATE 
~SANDY CLAYS. SILTY CLAYS SOILS. ELASTIC SILTS

) 8-3 
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PENETRATION TEST RESULTS IN BLOWS PER FOOT. 
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!CHI INORGANIC CLAYS OF HIGH PLATES 8-1 AND B-2. 
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COMPUTER SOLUTION 
UTEXAS3 SLOPE STABILITY 
END OF CONSTRUCTION <EOCl and LONG TERM 

0 8 
> 
(.) 
z MODELED GROUNDWATER6 

ELEVATION 
l/) 
a: 
w 4I-
w 
~ STRATUM A 

z 2 2STRATUM B 
STAATI..IIf C 

z STAATl.ll 0 
0 0 
~ STRATUM E 
I 
<{ 

> STRATUM F-2 -2w 
_J ~ ~ 

0 

w 

I [~ -T- --r-- I I 

0 5 10 15 20 25 30 35 40 45 50 55 60 

HORIZONTAL DISTANCE CMETERSl 

DESIGN DATA 0 5 

STRATUM GENERAL! ZED 
STRATUM TYPE 

MOIST 
WT. PCF 

SATURATEO WT. 
PCF 

COHESION 
PSF 

0 
DEGREES 

COHESION 
PSF 

0 
DEGREES 

Et.e. 
FILL <GM/GC l 127 0 32 0 32 

A <CHI 110 500 0 0 25 

B <CHI 104 750 0 0 23 

c (11.0 92 300 0 0 30 

0 <SMl 107 0 28 0 28 

E (t.IH) 103 300 0 0 27 

F ($Ml 107 0 28 0 28 

LEGEND: 
F.$. ~FACTOR OF SAFETY 
R = RADIUS 
0 =ANGLE OF INTERNAL FRICTION 
0 =UNCONSOLIDATED-UNDRAINED SHEAR STRENGTH 
S =CONSOLIDATED-DRA INED SHEAR STRENGTH 
WT. = WEIGHT 
PCF = POUNDS PER CUBIC FOOT 
PSF = POUNDS PER SQUARE FOOT 

NOTES: 
1. SECTION MODELED NEAR CORE BORING CB - CUL-07. 
SEE PLATE B- 1 FOR THE CORE BORING LOCATION. 
2. EMBANKMENT SlOE SLOPES ARE 1 VERTICAL TO 2.5 
HORIZONTAL. 

LT CONDITION 
WITH SEISMIC 
F.$. e 1.072 
R=44.SFT 

PROGRAM 
<LTl CONDITIONS 

EOC CONDITION 
WITH SEISMIC 
F. S. • 1. 023 
R = 55. 1 FT 

EOC CONDITION 
F. S. ~ 1. 669 
R=38.5FT 

LT CONDITION 
F.$. = 1.571 
R=32.5FT 

200 psf MODELED 

TRAFFIC LOAD 
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COMPUTER SOLUTION 

UTEXAS3 SLOPE STABIL ITY PR OGRAM 

END OF CONSTRUC TION <EOCl and LONG TERM ! LTl CONDITIONS 

lT CONDITION 
WITH SEI SMIC 
F. S . = 1. 081 
R= 18. 4FT 

0 6 
> 
Cl 
z INTERIOR DRAI NAGE 


CHANNEL
4 ~ 
(/) 

0:: 
w 2f-
w 
:::E 

I ~ - ~ STRATUM A 

-z 0 

z 
0 -2 --l STRATUM B-f) <1:I > -4w 
_j I STRATUM C 

w 


I --r- --, 
0 5 10 15 20 25 30 

HORIZONTAL DISTANCE 

STRATUM 

El.48. 
FILL 

A 

8 

c 

DESIGN 
GENERALIZED 

STRATUM TYPE 

ICM/GC I 

IMH I 

IMHI 

ISWI 

DATA 
MOIST 

WT. PCF 

127 

98 

0 

SATURATED WT. COHESION 
PCF PSF 

0 

500 

97 350 

125 0 

0 
DEGREES 

32 

0 

a 

28 

s 
COHESION 0 

PSF DECREES 

0 32 

0 24 

0 25 

0 28 

LT CONDIT ION 
F.s. = 1.545 

R =24.8 FT 


EOC CONDITION 
WITH SE ISl.4 1C 
F.$. = 1.005 
R=37 .4 FT 

6 

EOC CONDITION 
F . S. = 1. 523 MODE LED GROUNDWATER 4 
R • 29.0 FT ELEVATION 

2 

0 

- 2 

- 4 

~ I 
35 40 45 50 55 60 

!METERSl 

LEGEND : 
F.$. =FACTOR OF SAFETY 
R = RADIUS 
0 =ANGLE OF INTERNAL FRICTION 
0 = UNCONSOLIDATEO - UNORAINEO SHEAR STRENGTH 
S • CONSOLIDATED-DRAINED SHEAR STRENGTH 
WT. = WEIGHT 
PCF = POUNDS PER CUBIC FOOT 
PSF = POUNDS PER SQUARE FOOT 

NOTES : 
1. SECTION MODELED NEAR CORE BORING CB-CUL-13. 
SEE PLATE B-1 FOR THE CORE BORING LOCATION . 
2. EMBANKMENT SIDE SLOPES ARE 1 VERTICAL TO 2.5 
HORIZONTAL. 
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COMPUTER SOLUTION 
UTEXAS3 SLOPE STABILITY 
END OF CONSTRUCTION <EOC> and LONG TERM 

L T COHO IT1 ON 
WITH SEISMIC 
f.S. • 0.971 

PROGRAM 
<LTJ CONDITIONS 

LT CONOI TION 
r.s. = 1. <4<46 
Rc15.3FT 

- R•23.9FT
0 6 
> 
<.:> 
z MODELED GROUNDWATER4 

ELEVATION 
Vl 
cr 
w 2 

w 

1

~ STRATUM A 
z 0 

STRATUM B-
z 	 SfAATUW C 

0- -2 STRATUM 0 

) 
1
<(
I > -4w 
...J 
w 

I --T 

0 5 10 15 20 

DESIGN DATA 0 

GENERAL IZED MOIST SATURATED WT. COHESION 0STRATUN STRATUM TYPE WT, PCF PCF' PSF' DEGREES 

A IMHl 105 750 0 

IMHlB 100 350 0 

c IMHl 110 600 0 

0 ISWl 125 0 32 

MODELED GROUNDWATER 

ELEVATION 


0 5 

HORIZONTAL DISTANCE 

s 
COHESION 0 

PSf DECREES 

0 28 

0 26 

0 28 

0 32 

EOC CONDITION 
WITH SEISMIC 
F.S. "'2.284 
R • 65.2 FT 

EOC CONDITION 
F.S. • 5.676 
R • 20.8 fT 

10 15 20 25 30 

<METERS! 

LEGEND: 
F.S. =FACTOR Of SAFETY 
R =RADIUS 
0 =ANGLE Of INTERNAL FRICTION 
0 = UNCONSOLIOATEO-uNORAINEO SHEAR STRENGTH 
S = CONSOLIOATEO-DRAINEO SHEAR STRENGTH 
WT. =WEIGHT 
PCF =POUNDS PER CUBIC FOOT 
PSF =POUNDS PER SQUARE FOOT 

NOTES: 
1. SECTION MODELED NEAR CORE BORING CB-CUL-D4. 
SEE PLATE B-1 FOR THE CORE BORING LOCATION. 
2. CHANNEL SlOE SLOPES ARE 1 VERTICAL TO 3.5 
HORIZONTAL. 
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Hole No.CB-CUL-01 
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DRILLING LOG r·s~~'ih Atlantic 
lN:> I ALLA I lUN 5Ht8,} j

Jacksonville District 
.rt~U~vl 10. SIZE ANO TYPE OF BIT See Remarks 

Rio Culebrinas Project, Aguadilla, P.R. 
n. ~'SILIIM I'Ull ~~vAuurt _,_ .,_or HSU 

Z. LOCATIOH_(t;;Oor-tel or :>1•110111 
X•248,651 Y-212,523 I'"· .....,.~ ...... I Ul<l:.l'l ::. ~::.li>NA I &UN 01" llflll.L 

J. llfiiLLl_N_I> AI>IOHCT CME- 45 
GEO CIM, INC. ll.l. T OT AL NO. 01" v• . s:AMf'LIO::> TAKION 

4. ttO\.~~NO. IA_I I!IOWit M QI'.WIIIQ 111• disturbed: 20 undisturbed: 0 
eMI ,,. IWIIIIMJ CB-CUL-01 

14. l OTAL NUMBER OF CORE BOXES I 
1 

1>. ,...._ w llfiiLLER 
Evaristo Santiago 16. ELEVATION~ IIAT!R -2.60 

e. OIRECllOH f1F HOLE III,IJAU. HOLt. 5TAIHt.IJ IOilNI'Lt.Tt.l.l 

l8l VERTICAL 0!NCLINEO 06/18/98 06/18/98 

7. THICKN!SS f1F BUROEN 30.0 Ft. 
17. ELEVATION lOP OF HOLE 4.40 Ft. 

8. DEPTH DRILLED INTO Roc::K 0 Ft. 
18. TOTAL CORE RECOVERY FOR BORING 52.2 X 
1111. 51!iNAT'-"1:. 

II. TOTAl Df'TH OF HOLE 30.0 Ft. Jor e R. Parra, P.E. 

ELEV. DEPTH 
Q 

ClASSIFICATION OF MATERI ALS ~~~ 
wa: ..... 

z ...IW REMARKS 
(I) 

w (Descr iption) i:i :Jt • 
C) Bit or Barrel 0~ 
w I ~~ ..I 
..I CD 

4.4 0.0 4.4 " 
~ Sandy CLAY, medium stiff, brown, I 

~ 
some root and plant fragments . 55.6 I SPLIT SPOON 2
(CL) 

2.9 1.5 - 2.9 3 t 

~ 
Clayey Sand, very loose, olive 2 

~ 
green. (SCI 61.1 2 SPLIT SPOON 2- 2. 

1.4 2 

~ 
-brown 

20 

~ - 61.1 3 SPLIT SPOON I -
-.I 4.5 -~ -.I I.. ·~ 

5 

!0 0 t Terrigenous SAND, medium dense, 2 r-

::: medium to fine-grained, 50 4 SPLIT SPOON 2
subangular, gray; little beach 

-1.6 3sand. (SW) 

- :L -medium-grained 3 -
0 0 c 55.6 5 SPLIT SPOON 3 

-3.1 7.5 0 c -3.1 3 
7 

!0 0 SAND, trace silt, medium to fine, 2 
~ ( loose, dark gray. (SW-SM) 55.6 6 SPLIT SPOON 3 

- ~0( 
-4.6 3 t 

o 
0 

c -little silt, httle gravel 
3(consisting mostly of white coral 

0 °c fragments) 44.4 7 SPLIT SPOON 6-
0 °c 6-6.1 10.5 -6.1 

.5 

10 

0 Gravelly SAND, llace sat, mostly 4 

-!0 0 c very coarse-grained, well 55.6 8 SPLIT SPOON 6 ~ 

~ 0 ( 
graded, subrounded. medium 

7rt dense, dark gray. (SW) -7.6 
~ ( -trace silt 6- 0 
lo 0 c 50 9 SPLIT SPOON 6 

0 0 c -9.1 8 
-as above 

4 ~-o c 

12.5 

0 50 Kl SPLIT SPOON 7 
0 0 c 

-10.6 8- 0 0 c - as above 
6 

~ 0 ( 
55.6 n SPLIT SPOON 8 

-~ 0 ( 
- 12.1 8 -

lo 0 ( -no recovery 
5 

~ c 0 l2 SPLIT SPOON 50- lo 0 c 6- 13.6 18.0 -13.8 

15 

17.5 

~'>o Terrigenous SAND, mostly fine 8 

-lo 0 t 
-grained, medium dense, 61.1 13 SPLIT SPOON 9 t 

0 0 c 
well-graded, subrounded to 

9~ angular, dark gray: some beach -15.1 
0 0 c sand. (SW) 4 - -medium-gra•ned0 ( 55.6 14 SPLIT SPOON 6 

20 

~ 0 c - 16.6 6 

-~ 0 ( 
- fine-grained 

5 ~ 

~ 0 c so fj SPLIT SPOON 5 

-18. 1 22.5 lao -18.1 6------  (contii'IIJe4) 
22.5 

!S~.. PREVIOUS !OITJOHS AlliE OIISOUTE. IrROJECT 
Rio Culebrinas Project AQuadilla, P.R. 

IHOLE NUMBER 
CB-CUL-01 



Hole No.CB-CUL-01 
DRILLING LOG (Cont. Sheet) ,U~¥AUU1'4 lUI" Ul' ""'-~ 

~Ht:.~~~4.40 Ft. 
jPIIOJt:CT 

I'~ALLATli.Jf4
Rio Culebri!'las Project, Aguadilla, P.R. acksonville District 

ELEV. DEPTH ~ CLASSIFICATION OF MATERIALS ~<?_R_E 
wa: -...11.1.1 

REMARKS 
C/)

1.1.1 (Description) REC Q.i :aioCl ~::;, Bit or Barrel o.
1.1.1 X ..J.... cnz ID 

-18.1 22.5 -18.1 
22. 

~ :c 
Terrigenous SAND, mediurJI dense. 1 
weM-gr aded, mediull to 

55.6 16 SPLIT SPOON 11coarse-grained, sullrounded to -~ o: ~ angular, dark olive green; some -19.8 11 ~ 
beach sand. (SW) 12 

jo 0 c -medium to fine 55.6 rr SPLIT SPOON 12- jo 0 c 25
-21.1 11 

poc -medium sand 
10 

-~ :c 55.6 18 SPLIT SPOON II ~ 

-22.8 12~ 0 c -as above 
II- lo 0 c 27.44 .4 19 SPLIT SPOON IIlo 0 c 

-24.1 10 
-lo 0 c 

6 f-lo 0 c 72.2 20 SPLIT SPOON 7 
-25.6 30.0 lo0 c 

-25.8 9 
30END OF BORING CB-CUL -01 AT 

5 

5 

30.0 FEET DEPTH. Sample Moisture Spec Att. Limits 
No. ContentX Gravity L.L. P.I.- NOTES: f 
2 33.4 2.71 50.0 24.9 

Soils are field visually clas.sified 6 32.4 2.77 - -- in accordance with t he Unified 
~:Soils Classification Syste11. 

1401 Ha11111er with 30" drop used 
~ - on 2.0 foot spfit spoon (1-3/8" 

1.0. X 2" 0.0.) 

- X and Y Coordinates are given in 
~;feet. 35 

- ~ 

- f-37.5 

- ~ 

- -40 

- ~ 

- F--42.5 

-

- ~5 

- ~ 

- 47.5~· 

- ~ 

- 50~! 

M 'W"'  rt!EVJOUS I!OlTJONS A/II£ OIJSOl.fTL lf'IIOJECT 
Rio Culebrinas Project Aguadilla P.R. 

IHOLE NUMSER 
CB-CUL-01 

) 




------------------------

--- --

DRILLING LOG r'~~~~ Attantic 
II. PROJECT 

Rio Culebrinas Project, Aguadilla, P.R. 
12. LOc.\TION (Cooran.tes or Ste!/011/ 

X•248,795 Y•211,804 
J. IJRllllHG AGt.NCT 

GEO CIM, INC. 
• "~-HIJ, lAS •!10.,, on are111'>Q m • 
end fie,._.,, CB-CUL-02 

16. NAN£ OF DRILLER 
Evaristo Santiago 

0. OlRECllON f1F HOLE 


I8J VERTICAL 0INCUNED 


7. THlCI<HESS OF 8\JAOEN 15.0 Ft. 

8. DEPTH DRILLED INTO ROCK 0 Ft. 

II. TOTAL DEPTH OF HOLE 

ELEV. DEPTH 8 
(!) 
w 
...J 

4.2 0.0 
·.:. .' ...·.:! 
..·..' 

2.7 1.5 - ·:··.. . 

lo 0 4 -

~ ~j-
-.3 4.5 

m1 
-

- .:~::..:· 
-~;.:-;·::: 

- .... 

~g:
- .:.~:.:::: 

.:.~:.:::: 

l~
-

-
/{·./~ 
..·:~...:::~ 

-

1!~-
.:.~:~::· 

-10.8 15.0 -~;-:/~ 

-

-

-

-
-

-
aft ',Cjii'M 

15.0 Ft. 

rf~EVIOU$ EOITIONS All! 011$0LfTL 

SAND, well-graded, some silt, 
some root fragments, loose, 
subrounded to subangular, dark 
brown. (SM) 

Beach SAND, well-graded, loose, 
subrounded to suban~ular, 
yellowish brown. (SW 

-medium to coarse, trace calcite 
cemented sand nodules 

SAND, coarse-grained, med•um 
dense, brown. (SP) 

-as above, trace silt 

-little calcite cemented sand 
nodules 

-as above 

-coarse to very coarse-grained 

-as above 

-no recovery 

END OF BORING CB-CUL-02 AT 
15.0 FEET DEPTH. 

NOTES: 

Soils are field visually classified 
in accordance with the Unified 
Soils Classification System. 

1401 Hammer with 30" drop used 
on 2.0 foot sp~t spoon (1-3/8" 
I.D. X 2" O.D.) 

X and Y Coordinates are given in 
feet. 

IPROJECT 

Hole No.CB-CUL-02 
'""1-~A 11\1. 

Jacksonville District 

tO. SIZE AND TYPE OF BIT See Remarks 

11. IIAT~ I"Qfl t.Lt.VAU~ ~"" lltslf or lf:iLJ 

MSL 
u. ""-""' 1"'"""" ~"'"'"" 1"'" ur IJIULL 


CME-45 

ll.l. lUI~ "U, 01" ::>AMI'Lt.:O TA~N 

disturbed: 10 undisturbed: 0 

14. TOTAl NUMBER OF CORE BOXES I 

16. ELEVATION GROUND NATER 0.19 
jiO. UA I C:. ~C:. SlAIIlt.O I;~U:.Tt.ll 

06/17/98 06/17/98 
17. ELEVATION TOP OF HOLE 4.19 Ft. 

II. TOTAL CORE RECOVERY FDA BORING 62.8 X...._,__.,.. 
Jorge R. Parra, P.E. 

CLASSIFICATION OF MATERIALS ~Q_Rf ~« REMARKS(Description) REC ~~ Bit or BarrelI 

4.2 

83.3 I SPLIT SPOON 

2.7 

72.2 SPLIT SPOON2 

1.2 

88.9 3 SPLIT SPOON 

-.3 

72.2 4 SPLIT SPOON 

-1.8 

72.2 SPLIT SPOON5 

-3.3 

66.7 SPLIT SPOON6 

-4.8 

50 7 SPLIT SPOON 

-6.3 

50 8 SPLIT SPOON 

-7.8 

72.2 SPLIT SPOON9 

-9.3 

()0 SPLIT SPOON 

-10.8 

Sample MOISture Spec. 
No. Content% Gravity 

5 27.7 2.73 

SHEE ~I 
OF I 

...... 
1/) 
~ -0~ 
...J 
Ill 

-" 
I 

2 

3 ~ 

3 

3 
2.5 

4 

4 

5 ~ 

5 

6 J: v 
8 
8 

7 f 
7 
8 

7.5 
8 

tO 

10 ~ 

6 
Q 

10 
Q 

5 

7 ~ 

8 

12 
12.5 

II 

12 

13 ~ 

13 

16 
IS 

Att. Limits 
L.L. P.l. 

H 17.5 

-
H20 

~ 

~22.5 

tHOlE NUM8ER 
Rio Culebrinas Project Aguadilla, P.R. CB-CUL - 02 

http:I;~U:.Tt.ll
http:Cooran.te


Hole No.CB-CUL-03 
DRILLING LOG r·s~~ 

1

th Atlant ic 
'f'ROJ£Cl 

Rio Culebrinas Project, AguadiUa, P.R. 
12. L~ rcoordnflt•• or~ 

X•2<18,955 Y=211,08<1 
[3. 0RllllN6 Allt.NCT 

GEO CIM, INC. 
14. "IX,'"~NO· lA$ II'IOWn 011 .,• .,~ 1/1/eMid,,.,.._,, CB-CUL-03 
115. NAI£0f" DRlU.ER 

Evaristo Santiago 
e. OIRECTlON OF HOLE 

!8J VERTICAL 0 INCLINED 

7. THJCI<NESS OF BUROfN 30.0 Ft. 

I . DEPTH DRJLLEO INTO ROCK 0 Ft. 

a. TOTAL DEPTH OF HOLE 30.0 Ft. 

,IN:OI ALLA llUN 

Jacksonville District 
10. SttE AHO TYPE 01' BIT See Remarks 

[I L DATI.tl I'OR I SHOWN (TIJN or HS.J 
MSL 

[U.NA-AI.OI~::O 

CME-<16 
I Of' llfiiLL 

113. TOTAL NO. Of' fSANPLES TAKEN 
disturbed: 20 undisturbed: 0 

W. TOTAL NUMeER OF CORE lOX£$ I 

115. ElEVATION GAOVNO NAlfR 6.48 Ft. 
JIS. UAit; HULt; STARTW c-=-Lt.Tt.O 

06/12/98 06/15/98 
17. ELEVATION TOI' OF HOLE 7.98 Ft. 

te. TOTAL~ RECOVERY f'OR 80RJNG <19.<1 X...._,_.., 
Jor e R. Parra, P.E. 

ELEV. DEPTH 8 
Ill 
11.1_. 

CUSSIFICATION OF MATERIALS 
(Description) 

~OR_E ~ffi 
REC ~~ 

REMARKS 
Bit or Barrel 

I UIZ 

8.0 0.0 8.0 

6.5 

V/ CLAY, trace silt and trace sand, 2 
V/ stiff, dark brown: little root 77 8 1 SPLIT SPOON 4
V / fragments. (CL) · 

~ -/. as 4 
V/ Sandy Clay, low plasticity, sand 2 

1\ 

V/ is very tine-grained, soft to .o~ 4.4 2 SPLIT SPOON 2-V/ medium stiff, dark gray to brown. -...;;. 
2 
--lt-2.5 

V/ ICLJ 5.n 

3.5 

V /11- -little ver y line-grained I 

_ ~ terrigenous sand, very soft. 33.3 3 SPLIT SPOON --'~+1-

4.5~ 3.5 I 

P0 SAND, some gravel, trace silt, I 
- ~ c loose, well - graded, 44. 4 <I SPLIT SPOON 2 

"'oc sub-rounded, dark gray: sand 
r- 0 and gravel consists ot ::>.0 1 

- ~ ch terrigenous sediments. (SW) _..;;2_.-
lo 0 

cIL -as above 55.8 5 SPLIT SPOON 1 

-" ~.. 

0 2 
~~-5~~7~.5~0~(~~--~~~------------~--~-+--~·5~--------------~~~7~ 

Sandy GRAVEL, subrounded, 3 
~:c loose, dark gray. (SW) 61.1 6 SPLIT SPOON 4 

-~o,' -1.0 43r- -no recovery 

jo c o 7 SPLIT SPOON __3--lt-1() 
0 

-lo 0 ( -::>.5 4 

jooc 4 

- jo0 c 44.4 8 SPLIT SPOON __.:..5_.1-

12.0 ° -~0 5-4.0 
~ 0 c Terr igenous SAND, well-graded, --•--1~12.S 

55.6 9-lo c trace gravel, medium dense, SPLIT SPOON 5 
o subrounded, to subangular, olive 

~=-~~~5~1~3~.5~~~<~g~re=e~n~·~tr~ac~e~be~a~c~h~s~a~nd~.~~~SW~I~--~--t---t-~-s~.~5------------------~6--t0

- ~.·/.: -sand, little gravel, little clay, 3 
r7.·~~ loose, olive green (SCJ 55.6 Kl SPLIT SPOON 3 

~ 

-~~Ji l--11--+--=-.t...7·~ ~~·-no recovery 0:.._---------4
·~ 

15 
2 

~ 0 n SPLIT SPOON 2 

~-~8~.5~16~.5L-~~2~..~~~~~--~----~--~--~~~-~R.~5--------------~2~~ 
SILT, little clay and trace sand, 2 

- medium stiff, gray to dark brown. 55.6 fl SPLIT SPOON __3--l.._17~ 
-10.0 18.0 (ML) -10.0 3 

~-

0-lo 
Beach SAND, coarse to very 4 

c coarse, medium dense, so 13 SPLIT SPOON __4_.._1-
o well-graded, subrounded to

lo 0 c h subangu1ar, brown to gray. (SW) -11.5 5 
_ o <I L -medium to coarse-grained ___7__.~20 

o c 83.3 14 SPLIT SPOON 8 
0 

0 °c -13.0 8 
_ 0 c -coarse-grained 

0 9 

~ c 55.6 6 SPLIT SPOON 100 

0 -14.5 12---fl..__.t- - - - - - -- -~4--...j......:~"--~--------~.... 
(continued) 

, 
/
i 

22.5 

IPROJECT IHOLE NUMBER 

Rio Culebrinas Project, Aouadilla, P.R. CB-CUL-03 



Hole No.CB-CUL-03 

22.5 

25 

27.5 

30 

f-32.5 

) ...35 

f-37.5 

~ 

H2.5 

~5 

F--47.5 

F-so 

DRILLING LOG (Cont. Sheet) !"''"... """ ......... "'"" 
7.98 Ft. ~HI:.~~~ 

l""'::~;~ule brinas Project, Aguadilla , P.R. 
I~"~TAU.AT lOft 

acksonvine District 

ELEV. DEPTH 0 
CLASSIFICATION OF MATERIALS ~~ 

wa:: .......z .... w REMARKS Illw (Description) ~i 31 · 
I!) 

Bit or Barrel 0~ w I ~~ ........ CZI 

-=..!4:..§.. 22.5 
-~~-----

-14.5 
0 ~~ 10 
0 0 c 55.6 ~ SPLIT SPOON 11 

-0 0 c -16.0 12 r 
~ 0 c 

-no recovery 
11 

~ 0 c 0 17 SPLIT SPOON 12-
-17.5 25.5 lo c -17.5 13 

~ Beach SAND. medium dense, 10 

-~ oc well-graded, subrounded to 
50 B SPLIT SPOON 10 t-~~( subangular, gray to brown. (SW) 

-19.0 11 
~~( -medium to coarse-grained 

10- 0 0( 
SPLIT SPOON68.7 s 110:c -20.5 10 -0 0 c 11 -

lo0c 100 20 SPLIT SPOON 13 

-22.0 30.0 -22.0 13 
END OF BORING CB-CUL-03 AT 
30.0 FEET DEPTH. Sample Moisture Spec. Att. limits 

No. ContentX Gravity L.L. P.I.- NOTES: f-
2 37.9 2.86 47.8 24.9 

Soils are field visually classified 5 18.1 2.72 -- --- In accordance with the Unified 10 19.9 2.72 -- --
Soils Classification System. 

1401 Ha11mer with 30.. drop used- on 2.0 foot sp~t spoon (1-3/8.. -I.D. X 2.. 0.0.) 

- X and Y Coordinates are given In 
feet. 

- -
-

- f-

-

- f-

-

- f-

-

- .... 

-

- f-

-
f.fl ~ - rt!EVlOV$ !DITJON$ All£. OIISO&.ETE. II'ROJECT 

Rio Culebrinas Project, Aouadilla. P.R. 
IHOLe NUMBER 

CB-CUL-03 



Hole No.CB-CUL-04 

! ' 

' 

DRILLING LOG r·s~~th Atlant ic 
.1'~1;1 

Rio Culebrinas Project. Aguadilla, P.R. 
I"· LUU~ 1 l Ufl IWOI'GJtHJre• or ;;,;rer10111 

X•248,336 Y•210,707 

4 . nu!:l:;_"u. ·~!_m,own on ar4WIIIf/ m• 
MKI ,,. ,._.,} CB-CUL-04 

e. DIRECTION Of' Hell-£ 

I8J VERTICAL 0 INCLINED 

7. THICKNESS Of' BURDEN 15.0 Ft. 

'"'"'~''"" Jacksonville District 
10. SIZE ANO TYPE Of' BIT See Remarks 

Ill.~""'"""'"'" I~ Ut(U.,L 
CME-45 

II;J, lUI AI. NU. IW v I ::>ll""l.t::l:i IAN:;N 

disturbed: 10 undisturbed: 0 
U. TOTAL HUNeER Of' CORt BOXES I 

16. ElEVATION GAOU1Cl MATER 1.11 Ft. 
:MJ.UATC;~ iilNilt;U I.O~C;TC;U 

06/12/98 06/12/98 
17. EI.EVATJON TOI' Of' Hell-E 4.11 Ft. 

18. TOTAL CORE RECOVERY FOR BORING 47.2 X 
e. DEPTH ORillEO INTO ROCK 0 Ft. I"'· .,._,~.. 
8. TOTAL llE'TH Of' HOlE 15.0 Ft. J01ge R. Parra, P.E. 

ELEV. DEPTH ~ 
CD 

~ 
4 .1 Q,O 

-
-

1.1 3.0 

-

-

CLASSIFICATION OF MATERIALS ~Q_R£ ~ cr~ 
(Description) REC ~ 

I Ill 

High Plasticity SILT, little root 
fragments, trace sand, medium 
stiff, dark brown. (MH) 

55.6 I 

-some sand, soft to medium 

55.6 2 

High Plasticity, trace very fine 
terrigenous sand, very soft, dark 50 3gray : trace decomposing 
fragments. (MH) 

'1. -no clay, no plant fragments 

4.1 

2.6 

1.1 

-.4 

REMARKS 
Bit or Barrel 

SPLIT SPOON 

SPLIT SPOON 

SPLIT SPOON 

,., 
2 

3 

5 

2 
2 

-2---11-2.5 

1 

1 ~ 

SPLIT SPOON 1 

-3.4 7.5 

- 4.9 9.0 

-

01o c dense, well-graded, subrounded 
- o to subangular, coarse to very

lo 0 cl coarse, loose, dark gray; sand 
1o _c consists of terrigenous

-loo c sediments. (SW) 
o -as above 

lo 0 c -very coarse 

Gravelly SAND, fittle silt, mediura 

_o 
0 

c 

0 0 c 
o 

0 
< -as above. 

-0 c 

SPLIT SPOON 

--+ 
1 

p ~ 

p 

r-~---+~~--------------------P--r75 
1 

-4.9 

50 7 

-6.4 

22.2 8 

-7.9 

33.3 9 

-9.4 

SPLIT . SPOON 

SPLIT SPOON 

SPliT SPOON 

SPliT SPOON 

2 

3 -
3 

---"~~to 
4 

3 

5 

---"'~t-\2.5 
5 

5 

5 -
SPLIT SPOON 

0 
o c 38.9 D 5 

~-~w~.9~~~5~.o~~o-+--~~~--~~~--~~--~~-+--~-~1~Q~9___________________8__i-~ 
END OF BORING CB-CUL-04 AT 
15.0 FEET DEPTH. 

- NOTES: 

-

-

-

-

-

Soils are field visually classified 
in accordance with the Unified 
So1ls ClassifiCation System. 

1401 Hammer with 30" drop used 
on 2.0 foot spli t spoon (1-3/8" 
!.D. X 2" O.D.) 

X and Y Coordinates are given in 
feet. 

Sample Moisture Spec. Att. Limits 
No. Content% Gravity L.l. P.I. 

2 
5 

46.9 
66.3 

2.78 73.0 32.3 
2.70 87 .0 42.3 

II'ROJECT 
Rio Culebrinas Project Aguadilla, P.R. IHOI.£ NUMBER 

CB-CUL -04 

~ 

~175 

-

1-22.5 



Hole No.CB-CUL-05 

~-l : .: .. 

DRILLING LOG r·s~~th Atlantic 
l i'Q I""-LA l lUft ~Ht:;~~ ~ Jacksonville District 

. I'IIOJ ECl 10. SIZE .AHO TYPE ~ BIT See Remarks 
Rio Culebrinas Project, AguadiQa, P.R. 11. UAT'-'4 I'UII ELt:.VATlOH :>t!OWH flllllf Of lf:ii.J

12. LOCATION (COOft11nllllll or S IIIIIOII/ MSL 
X-249,055 Yc210,334 liZ. MAN~Av I ~ 0> ~~lurtA I l urt ~ IJI<lLL

13. DRJLUHG AGENCY CME-45
GEO CIM, INC. IIJ. IUIALHU. ~ . ;>AIOI'Ul:S TAKEN

I•· 110Lt:._HU. fAI I!'Oitn on aTllltlfl(l ,,. disturbed: 10 undisturbed: 0 
llf)(J ,,. ~rJ CB-CUL-05 

U . TOTAL NUMBER ~ CORE BOXE S I6. HAJ£~ DRILLER 
Evaristo Santiago 16. ELEVATION GROUND MATER 

e. DIRECTION ~ HOLE I"'·""'" ru." ~~n;i98 ~'m~i~"~ 181 VERTICAL 0JNCLINEO 

7. THICI<NESS OF BURDEN 15.0 Ft. 
17. ELEVATION TOP~ HOLE 7.19 Ft. 

8. DEPTH DRILLED INTO ROCK 0 Ft. 
18. TOTAL COR£ llfCOVERY FOR BORING 60.5 X 

118. ,..-,...,..ur 
II. TOTAL DEPTH OF HOLE 15.0 Ft. Jor e R. P11rr a, P.E. 

ELEV. DEPTH ~ CLASSIFtCA TION OF MATERIALS ~~ Wffi ..... 
REMARKS 

en 
(Oeacription) II ~ · 

(:1 Bit or Barrel 0~ 
~ s -J 

11:1 

T.:> 0.0 7.2 -"' 

~ 
High Plasticity CLAY, soft to I 
medium stiff, dark brown; some 66.7 I SPLIT SPOON 2 

-~ 
root and plant fragments. (CH) 

f5.7 2 
-little sand, brown to dark brown 

2 

-~ 61.1 2 SPLIT SPOON 2 
2. 

4.2 2 
-medium stiff, trace gravel, trace 

-~ root and plant fragments, gray to 2 

brown 38.9 3 SPLIT SPOON 2 f

2.7 4.5 ~ 2J 3 

5 

SILT to Clayey SILT, mediu111 2 · ~- stiff, brown to grayish brown to SPLIT SPOON 366.7 4
black, trace root fragments, 

/.2_ 3t'L trace disseminated oxides. (ML) 

- -as above 2 f

72.2 5 SPLIT SPOON 3 

-.3 7.5 -.3 3 
7 

SILT to Clayey SILT, very soft, I 
.5 

dark gray, some black 38.9 6 SPLIT SPOON I 

9.0 -
decomposing plant fragments. 

I 1- 1.8 (MH) -1.8 
SILT, some sand, ver~ soft to I 
soft, dark gray. (MH 44.4 7 SPLIT SPOON I-

-3.3 I 
-some to little sand, some wood 

Iand plant fragments 

10 

- 44.4 8 SPLIT SPOON 1/12 ~ 

-no wood fragmen t s, t race plant -4.8 
1/18- fragments 

72.2 9 SPLIT SPOON 
12.5 

-some to little clay, gray and -6.3 
- brown 1/18 ~ 

100 () SPLIT SPOON 

-7.8 15.0 -7.8 
END OF BORING CB-CUL-05 AT 

15 
15.0 FEET DEPTH. Sample Moisture Spec. Att. Limits 

No. Content% Gravity L.L. P.l. - NOTES: -
2 38.5 2.77 76.0 41.9 

Soils are field visually classified 7 53.2 2.68 61.6 21.8 

- in accordance with the Unified 
~·Soils Classification System. 

17.5 

- 140 # Hammer with 30" drop used 
on 2.0 foot split spoon (1-3/8" 
!.0. X 2" 0.0.) 

~ 

- Groundwater was not observed -during driHing. 
20 

- X and Y Coordinates are given In 
teet. ,... 

- 22.5f-

M ~~- P'IIMOUS [DJTJONS Nl£ OBSCUTL If'fiOJECT 
Rio Culebrinas Pro ject, Aguadilla, P.R. 

IHOLE NI.MIER 
CB-CUL-05 





Hole No.CB-CUL-06 

) 

DRILLING LOG (Cont. Sheet) r;Lt:.VA UUH IUt' ur nuLt:. SHEET 2 
7.72 Ft. OF 2

I'RQ.IECT 
~~~TALLATIOH

Rio Cutebrinas Project, Aguadllla, P.R. Jacksonville District 

ELEV. DEPTH ~ CLASSIFICAliON OF MATERIALS ~0~ wa: ....... ...ow 
REMARKS 

(/)w (Description) REC ~i ll:jo(!) 
Bit or Barret o.w X ..::;, .......... lllZ ID 

-14.8 22.5 
~- -14.8 

~< Calcite cemented Beach Sand, 14 
~ c some loose sand, medium dense, 

65.6 16 SPLIT SPOON 15 
~ :c well- graded,coarse to !Wedium 

13 f-- sand, brown. (SW) -16.3 

22.5 

0 c L. -medium coarse 90 
0 0 c 44.4 17 SPLIT SPOON 10 

25 -
- 1T.8 25.5 ~ c -17.8 II------------------------!0 0 c Beach SAND, calcite ce11ented 10 

-jo 0 c sand nodules, medium dense, 
50 18 SPLIT SPOON 10 1-

jo 0 cit brown. (SW) 
wen-graded, f ine to medium, 

12-19.3 
jo 0 c -as above 10 

2 -
SPLIT SPOON 13jo 0 c 55.6 19 7.5 

!0 0 c -20.8 13 -io 0 c 
- medium to coarse 

II -
55.6 20 SPLIT SPOON 14 

-22.3 30.0 
jo 0 c 

-22.3 15 
END OF BORING CB-CUL-06 AT 30 
30.0 FEET DEPTH. Sample Moisture Spec. Att. Limits 

No. Content% Gravity L.L. P.I.- NOTES: 1-
5 58.1 2.69 92.6 62.7 

Solis are field visually classified 7 55.7 2.71 73.0 30.3 - in accordance with the Unified -;Soils Classification System. 32.5 

1401 Hammer with 30" drop used 
1-- on 2.0 loot split spoon (1-3/8" 

!.D. X 2" O.D.) 

- X and Y Coordinates are given in 
1-: feet. 35 

Ground water level was taken - during drilling. -
- 1-37.5 

- 1-

- _,40 

- 1-

- 1-·42.5 

- -

- 1-,45 

- 1-

- -47.5 

- ~ 

- f-50 

m~ l'fi!VIOUS f:DITIONS IN. OIISOI..f:Tf:.- IrROJECT 
Rio Culebrinas Project. Aguadilla, P.R. 

IHOI.E NUNBER 
CB-CUL-06 



--------

4.1 

DRILLING LOG r·s~~th Atlantic 
II. I'IIOJI:CT 

Rio Cu1ebrinas Project, Aguadi11a, P.R. 
[2. LOCATION CCOorc6nfllel or StetJOnJ 

X•249,301 Y•208,733 
[3. DRILLIHG AGENCY 

GEO CIM, INC. 
[4. HOl E NO. lAs •!tOwn on arewlnQ rme 

eMIIe~N~M»rJ CB-CUL-07 
15. NAME Of" DIULLI:II 

Evaristo Santiago 
0. OlRECTlON OF HOLE 

I8J VEIITICAL 0INCLINED 

1. THICKNESS OF euROEN 21.0 Ft. 

a. DEPTH DRlLI.~O INTO ROCK 0 Ft. 

ll. TOTAI. DEPTH OF HOlE 21.0 Ft. 

ELEV. DEPTH CLASSIFICATION OF MATERIALS REMARKSia:~ ~= (!) (Description) 
w ..... 

ll6 0.0 

Hole No.CB-CUL-07 
~ 

Jacksonville 01strict 
10. SIZE AND TYPE OF BIT See Remarks 

[1L DAT'-"4 !"Oft I:LUATlDN :sHOIIN Hlllf fN NiU 
MSL 

• ~A~;T~In>llt:.=>l~~NAUUH ~ DRn.L 
CME-45 
-,-OTAL NO. Of" I SAMPLES TAKEN 
disturbed: 14 undisturbed: 0 

14. TOTAL NUt4BER OF CORE BOXES 1 

15. ~I.EVATlON GAOUNl WATER 10.06 Ft. 
110. DATE ttDLE lHAIITII:.D I;IN'U.Tt;g 

06/17/98 06/17/98 
11. ELEVATlON Tor OF HOLE 11.56 Ft. 

11. TOTAL COM II!COV~RY FOR lORING 74.9 X 
,;;».,_,~ 

Jor e R. Parr a, P .E. 

~~ Bit ot BarrelI 

11.6 

50 I SPLIT SPOON 

10.1 

50 SPLIT SPOON2 

8.6 

66.1 SPLIT SPOON3 

7.1 

83.3 SPLIT SPOON4 

5.6 

12.2 SPLIT SPOON5 

4.1 

83.3 6 SPLIT SPOON 

2.6 

83.3 7 SPLIT SPOON 

/.I 

83.3 SPLIT SPOON8 

-.4 

SPLIT SPOON83.3 9 

-1.9 

()100 SPLIT SPOON 

-3.4 

77.8 a SPLIT SPOON 

-4.9 

83.3 SPLIT SPOON12 

-6.4 

50 SPLIT SPOON13 
-7.9 

83.3 14 SPLIT SPOON 

-9.4 

SHEg,I J 


..... 
~-0~ ..... 
ID 

3 

4 

4 

4 

3 
4 

6 

6 

5 

3 

3 

4 

2 

2 

3 
1 

1/12 

1 

1 

1 

1 

1 

1 

1/18 

p 

p 

p 

p 

p 

p 

1 

1 

3 

3 

I 

2 

3 

6 

7 

.J\ 

-

2.5 

~ 

. "' 

~ 

7.5 

1

10 

~ 

12.5 

~ 

IS 

-

17.5 

1

20 

~ 

~22.5 

~~ 

~ 
15 10.1 0.1 

. 

~ 
-~ 

~ 


4.5 -~ 7.1 

-~ 
-~ 

7.5 ~ 

9.02.6 
~.... .~ 
·.:· ~ 

- ·:. .; 
10.5 ·::·.1.1 

-

-

-
-3.4 15.0 

-

-6.4 

-7.9 

-
18.0 

-
19.5 

FILL - Clayey SAND, some gravel 
and asphalt fragments, medium 
dense, well -graded, medium sand, 
~a.!~ ~~o~~·-J~~~- ___________ 
FILL -CLAY, some limestone 
fragments, stiff, pale brown. 
(CL) 

-as above 

CLAY, ~ttle gravel, tittle sand, 
medium stiff, very dark brown. 
(CHI 

-medium stiff, trace gravel, trace 
sand, some decomposing plant 
fragments 

H1gh Plastici ty SILT, some 
fine-grained sand, some 
decomposing plants, very soft, 
dark gray. (MH) 

Silty SAND, some wood and plant 
fragments, very loose, fine, weH
graded, dark gray. (SM) 

High Plast ic1ty SILT, some sand, 
little wood and plant fragments, 
very soft, dark gray. (MH) 

-some root fragments 

-little sand, brown to dark gray 
(MH) 

·o-

-9.4 21.0 

p.:·, 
·.o. 

medium dense, well-graded, 
subrounded, dark gray. (GW) 

- END OF BORING CB-CUL-07 AT 
21.0 FEET DEPTH. 

1-- t--------- 
f1l ~CjR' - PII!VIOUS EDITIONS lol« OISOlETf. 1PfiOJECT 

-.:. ·~ Silty SAND, some decomposing 
··:. wood and plant fragments, very 
.... ' loose, well-graded, coarse, dark 
-::· :il- gray. (SM) 
~~.: -: 	 -very coarse. loose, mle 

decomposing wood and plant.... ·' .:.·. 	 fragments 
.. 

SILT, some gravel and sand, soft, 
dark gray; some root fragments. 
(ML) 

. : 4 Gravel, some sand and silt, 

·  - (continuecJ) IHOlE NUMBER 
Rio Culebrinas Proiect Aouadilla, P.R. CB-CUL-07 



---

Hole No.CB- CUL-07 
lt:I.J::V A TIOH TIJP\JI'"" n U\.tDRILLING LOG (Cont. Sheet) SHE~;~11.56 Ft. 

IPIIOJt:CT l lNSTAllATlOH 
R1o Culebrinas Proje c t , Aguadilla, P.R. Jacksonville District 

) 
 0 ......wa:ELEV. DEPTH z CLASSIFICATION OF MATERIALS r;o_RE 1/)-IWw REMARKS S to(Description) (!) REC 0 ·Bit or Barrel _,w ~~ _, lf) Z Ill" 
1-- - - -------- 1-22.5 r--------

NOTES: 

Sample Moisture Spec. Att. limitsSoils are f ield visually classif ied- 1No. Content% Gravity L.L. P.I. in ac cordance with the Unif ied 
Soils Cla ssi fication System. 

3 20 .3 2.72 33.8 20.8 

-

-

-

-

-

-

-

-

-

-

-

-

-

-


-


-


140 # Hammer with 30" drop used 
on 2.0 foot split spoon (1-3/ 8" 
1.0. X 2" 0.0.) 

X and Y Coordinates are given in 
feet. 

5 
6 
8 
10 

60.0 
9 0.5 
74 .5 
5 1.2 

2.78 
2.60 
2.73 

2.74 

87.0 
86.0 
60.0 

62.8 

57.2 
17.8 
14.2 

28.3 

1-: 

1

25 

1-27.5 

-
- ; 30 

-
- :32.5 

..... 

>-:35 

..... 

>-37.5 

..... 

H0 

-

H2.5 

1

1-45 

- ..... 

- H7!1 

- .... 

- 1-!50 

M ~CJI"M - PREVIOUS EDlTJONS All£ OISSCUTE. 11'RDJECT IHOLE NUMBER 
Rio Culebrinas Project, Aauadilla P.R. CB-CUL- 07 



Hole No.CB-CUL-08 
~Ht:8/ j 

en -s
0~ 
..J 

CD 


n 

2 


4 


4 ~ 


2 


3 

2.5 


4 


2 


3 f 
4 


5 
 J: 
8 


8 


6 ~ 


7 


8 

75 


7 


9 


9 f 

7 


8 

10 


9 


6 


8 f 
9 


7 

12.5 

8 


8 


4 ~ 


9 


10 


6 


" 13 
 -
7 


8 

175 


10 


8 


~8 


10 


20 


f 

i-22.5 

DRILLING LOG r·s~~th Atlant ic 
PROJECT 
Rio Culebrinas Project, Aguadilla, P.R. 

2. Lcx;ATION rc;oorCIItHites or stel/on/ 
X•249,555 Y•207,932 

j.J. DIULLIHG AIKHCT 
GEO CIM, INC. 

r4. t10Lit NO. lA! I~Wn on arawng Jllte 

111H1 tlellllllber} CB-CUL-08 
jl>. NAME Of' DRILLER 

Evaristo Santiago 
0. OUIECTJON fE ~ 

181 VERTICAL OINCLJNEO 

7. THICKNESS Of' IMIOEH 21.0 Ft. 

II. DEPTH ORJLLEO INTO ROCK 0 Ft. 

II. TOTAL DEPTH OF HOLE 21.0 Ft. 

CLASSIFICATION~ MATERIALS ~~~ REMARKSiffi(Description) REC 
ELEV. DEPTH ~ 

(!) 
I&J 
..J 

9.6 0.0 

~ 
~-~ 
~-
~-

5.1 4.5 tl) 
100- lo c 
lo 0 ( 
~ 

-lo 0 ( 

lo 0 c 

2.0 7.5 lo 
0 

c 
100 
lo c 

9.0 lo 0 c
.6 .. : I ·?. -

-:( 
.: ~ -
11: - ::~ . 

?· - .:3 . 

~\:- :· 
::· 0 

.:~ 

.:3-
-8.4 18.0 .:~ + 

0 Beach SAND, medium to fine, 

- 0 °c medium dense, weU-graded, 

b 
0 

c 
subangular, brown. (SW) 

-9.9 19.5 
. • ( 

- ·.o 
p.·:( 

-11.4 21.0 ·.o 
- END OF BORING CB-CUL-08 AT 

21.0 FEET DEPTH. 

f--  ~--------
M ";,....  "'':VIOUS fOITIOHS ~ CIIISCUTf. IPROJECT 

Rio Culebrinas Project, Aguadilla, P.R. 

brown. SP-SM)~l :IL -fine to medtum sand, trace silt 

High Plasticity CLAY, little silt and 
trace sand, stiff, dark brown; 
some root fragments . (CH) 

-as ab ove, some sand 

-some beach sand found in the 
lower 2 inches of penetration 

Beach SAND, well-graded, medium 
dense, well-graded, subangular 
to subrounded, brown, some 
calcite cemented sand nodules. 
(SW) 

-little sand nodules 

Gravelly Sand, llledium dense, 
wei-graded, subrounded to 
subangular, brown; gravel consist 
of calcite cemented beach sand 
nodules. (SW) I 

Gravelly Sand, fine to 
medium-rained, trace silt, light 

-coarse sand, little terrigenous 
gravel 

-~ttle silt 

-gravel consist of terrigenous 
rock fragments 

-no recovery 

Terrigenous GRAVEL. trace sand, 
medium dense, well-graded, 
subr ounded, brown to black. 
(GW) 

IN:> l"o.4" 1 IUf' 

Jacksonville District 
10. SIZE AND TYPE OF 8lT See Remarks 

Ill. ~"s'tl"~~ ltLitYAUUH :>nil"" "-or HSLJ 

liZ• ICAHJf'AI. luo.cl\ :. ~.,.• ....,. llUI'I W UIIIU. 

CME-45 


liS. TOTAL NO. W l:iAIIII'Litl> JA"--;N 
disturbed: 14 undisturbed: 0 

14. TOTAL NUMBER OF CORE BOXES I 


16. ELEVATION GROIJtC) WATER 5.56 Ft. 
IICI.DAH:.~ lH AtiTt:D ~Lt:Jt;U 

06/15/98 06/15/98 
17. ELEVATION TCW OF HOlE 9.55 Ft. 

18. TOTAL CORE R£COVERY FOR ISORING 66.72 X 

IIll......._I """" 

Jorge R. Parra, P.E. 

Bit or Barrel s en~ 
9.6 

66.7 I 
 SPLIT SPOON 

8.1 

66.7 SPLIT SPOON2 


6.6 

72.2 SPLIT SPOON3 


5.1 

83.3 4 
 SPLIT SPOON 

3.5 

66.7 SPLIT SPOON5 


2.0 

77.8 SPLIT SPOON6 


.6 


72.2 7 
 SPLIT SPOON 

-.9 

72.2 SPLIT SPOON8 


-2.5 

83.3 9 
 SPLIT SPOON 

-3.9 

66.7 K> SPLIT SPOON 

-5.4 

66.7 a SPLIT SPOON 

-6.9 

0 SPLIT SPOON12 

-8.4 

tOO SPLIT SPOON13 


-9.9 

38.9 14 
 SPLIT SPOON 

-11.4 

- (contiiWe'dJ- ---
IHOLE HUMBER 

CB-CUL-08 

-


6 


10 


12 




Hole No CB-CUL-08 

·· \ · 

) 

. 
DRILLING LOG (Cont. Sheet) J"''""'•"""" "" ur nu\.<; 

9.55 Ft. ~Ht:~~~ 

'"';i;~"'~ulebrlnas Project, Aguadilla, P.R. 
llNli1 ALLAllON 

Jacksonville District 

ELEV. DEPTH ~ CLASSIFICATION OF MATERIALS ~OR~ wcr ..... ..... w 
REMARKS en 

(Description) REC !ii ~iDC) 
Bit or Barrel 0·w X <:> .......... cnz m 

r-- r--------- - - -------- 22.5 ~· NOTES: 

- Soils are field visually classified Sample Moisture Spec. Att. limits 
1-in accordance with the Unified No. Content% Gravity l.l. P.I. 

Soils Classification System. 
2 31.9 2.79 61.9 33.5- 140# Hammer with 30" drop used 

on 2.0 foot split spoon (1-3/8" 
1.0. X 2" 0.0.) 

8 15.7 2.77 -- -- 25h 

- 1-X and Y Coordinates are given in 
feet. 

- 7.5t-2 

- r 

- 30r-; 

- ~ 

- 32.5h 

- r 

- 35r~ 

- r 

- 37.5h 

- ~ 

- _,40 

- -
- f-·42.5 

- f-

- f-.45 

- -
- -47.5 

- f-

- 501-

f.S ''lf'* - I'REVJOUS EDITlOHS ARE CIIISOUT!. IPROJECT 
Rio Culebrinas Project, ~uadilla. P.R. 

IHOlE NVMeER 
CB-CUL-08 



4.2 

Hole No.CB-CUL-09 
IIN:> I A L L A I IUI'I ::iHt:.~~~DRILLING LOG l"'s:ih Atla nt ic Jacksonvtlle District 

10. S IZE AHO TYPE OF BIT See Remarks 
.P~~ebrinas Proiect, Aguadilla, P.R. IlL DA1~M ~"'"ELEVATION SHOMN lTtllf or HSl.J

12. LOCAHOH !c;otK- res or :>reriOfl/ MSL 
X•246,627 Y•207,832 12. _...,.. A w I UO\CI\ '> ~'>1....... I lurt Uf' IJIULL 

I"· OIIILLII+Ii AI>I:H!;T CME-45 
GEO CIM, INC. 1 O l AL NO. 01' 0 ' ' :>A ...L~li 1 ~H 

j4. nul:!:;_OW. '"'·' I ('Oitn on .,• .,IIIQ m • disturbed: 10 undisturbed: 0 
11M fleiiUtlbM/ CB-CUL-09 

... TOTAL ~R OF CORE BOXES 11>. NAME OF DRILLER 
Evaristo Santiago 16. ELEVATION GROUND WATER 3.24 Ft. 

8. 01R£CTION OF HOLE ll'II, UAIIt.nui.C '>IA"IIt.U I,;,_.Lit.llt.U 

06/16/98 06/16/98181 VERTICAL DtNCLINEO 
17. ElEVATION TOP OF HOlE 10.23 Ft. 

7. THlCIIHESS OF BUIDEN 15.0 Ft. 
le. TOTAl COR£ RECOVERY 'DR 80RlNO 71.1 X a. DEPTH DRILLED lNTO ROCK 0 Ft. 

. :ilQICA1~\II" 

8. TOTAL DEPTH OF HOlE 15.0 Ft. Jor e R. Parra, P.E. 

CLASSIFICAliON OF MATERIALSELEV. DEPTH ~ ~~~ IIJ iffi(Description) REC(:1 
IIJ I tn!...J 

/0.2 0.0 
Silty SAND, loose, well-graded, 


·::·: dark brown, some root 

·.:. ·' 

72.2 
~·..' fragments. (SM) 
·:··.1.5 8.1 . . 

SAND, loose, little to trace sUI, 
0 °c dark brown. (SW) 77.8 

0- o c 
-very loose, lower 8 inches of 

0 °c sample consis ted of clean beach 
sand- 0 °c 72.2 

~ 0 c5.1 4.5 

Beach SAND, medtUIR dense,
0-
 well-grade d, sub angular t o 77.8~ 0 c subrounded, brown: t race calcite 

6.0 lo c o:_e_!ll!~l_e~ !~~d-~o~~~S..: _ls_w] ____ 
-coarse-grained, ~ttle to some 
calcite cemented sand nodules 
(SP) 

-
-some calcite cemented sand 
no dules (g ravel-sized) 

-

-11: 
-as above, trace silt: ·.•: 

mr-

-~:.:;·:~: - coarse to very coarse-grained 

-
-as above 

-
-as above.-11: 

:~~\~~- 4.8 15.0 

Fl.S,.,.,. 

-

-

-

-


-


-
PIIEV!OUS E:OlnONS ARE oescuTE. 

ENO OF BORING CB-CUL-09 AT 
15.0 FEET DEPTH. 

NOTES: 

Soils are field visually classified 
in accordance with the Unif ied 
Soils Classification System. 

140# Hammer with 30" drop used 
on 2.0 foot spfit spoon (1-3/8" 
I.D. X 2" 0.0.) 

X and Y Coordindtes are given in 
feet. 

IPROJECT 

88.9 

83.3 

83.3 

65.6 

60 

60 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I) 

REMARKS 

Bit or Barrel 


10.2 

SPLIT SPOON 

8.1 

SPLIT SPOON 

1.2 

SPLIT SPOON 

5.7 

SPLIT SPOON 

4.2 

SPLIT SPOON 

2.7 

SPLIT SPOON 

1.2 

SPLIT SPOON 

-.3 

SPLIT SPOON 

-1.8 

SPLIT SPOON 

-3.3 

SPLIT SPOON 

-4.8 

....... 

tn 
:a: to
0 · 
...J 
ID 

1 
4 

4 

2 

2 

3 

I 

1 

1 

3 
4 

6 

6 

11 

13 

9 

11 

13 

7 

8 

10 

9 

9 

11 

8 

9 

10 

8 

9 

10 

" 

t

2.5 

-

-" 

r

7.5 

~ 

10 

r

12.5 

1

tS 

Sample Moisture Spec. Att. limits 
No. Content X Gfavity l.l. P.l. 

1
7 17.3 2.70 -- -

-117.5 

... 

t-:20 

-

-22.5 

IHOLE NUNBER 
Rio Culebrinas Pro ject. Aouadilla. P.R. CB- CUL -09 



------------------------

Hole No.CB-CUL-10 
IIIUN SHEET I DRILLING LOG lu'~~~~ Atlantic Jacksonville Distr ict OFf . PROJECT 

10. SIZE ANO TYPE OF BIT See RemarksRio Culebrinas Project, Aguadilla, P.R. 
. UA IUOI Hlft ELEVATION SHOICN ITBN or/ISUf2. LOCATION fCoor-tes or SfiJflon} 

MSLXa247,099 Y• 207,984 
• -NUl"Al.i t """" ;o Dt:SleNAHUN 01" ORn:l:3: DlllLLlHG AGt:NCY 
CME-45GEO CIM, INC. 
TOTAl. NO.-~' l>AMt'L..::i AKENf<4. HOLE Nu. '"·' s!K'wll on tlriJw/nfJ rme disturbed: 10 undisturbed: 0 ltn4 IIIJ ~~ CB-CUL -10 

fli. NANf: OF DRILLER 1•. TOTAL NUM8ER OF CORE BOXES I 

Evaristo Santiago 
 16. ELEVATION GROUt«) MATER 3.69 Ft. 

8. DIRECTION OF HCl.E flO. DA Tt. HOLt. STARTED l.iU"'t'LC:.IC:.U 

IZJ VERTICAL 0!NCLINEO 
 06/16/98 06/16/98 

17. ELEVATION TOP OF HOLE 11.69 Ft.7. THICKNESS OF BURDEN 15.0 Ft. 

1&. TOTAL CORE RECOVERY I'OR BORING 63.3 ~
8. DEPTH DRILLED INTO ROCK 0 Ft. 
pW.~ISNAT~I.Jf" 

e. TOTAL DEPTH OF HOLE 15.0 Ft. Jorge R. Parra, P.E. 
0ELEV. DEPTH z CLASSIFICAliON OF MATERIALS ~~~ (Description) REC~ 
w s...J 

ff.T 0.0 
SAND, little silt, loose, ~:;: -~ well-graded, subangular to 

77.8·.:. ·' subrounded, dark brown, some- ·::· .: '1. root fragments. (SM)
:'·.' -very loose-::· ~ 
~·..' 72.2- ·::·!8.7 3.0 

' 0 
Beach SAND, loose, well-graded, 0 
subangular to subrounded, - 0 0 ( 55.6brown . (S W) 

0 0 ( 
-medium dense 

0 0 c-
0 0 c 50 
0 ( 

-as above-~ :( 
50~ 0( 

) 
4.2 7.5 

SAND, very coarse-grained, little 
calcite cemented sand nodules, 77 .8 poorly-graded (SP)_:~J;f 
-coarse-grained 

- 72.2'f~: -medium sand, trace silt, trace 
gravel (cemented sand) 

- 72.2 

:~m~ -coarse-grained, little calcite 

- cemented sand nodules 
55.6 

-as above.- i~i~ 
50~i%-3.3 15.0 

END OF BORING CB-CUL-10 AT 
15.0 FEET DEPTH. 

- NOTES: 

Soils are field visually classified 
in accordance with the Unified -
Soils Classification System. 

140# Hammer with 30"" drop used- on 2.0 foot split spoon (1-3/8"' 
I.D. X 2"" O.D.) 

X and Y Coordinates are given in - feet . 

-

-
el';CJW' - P'IIEVlOUS ED1Tl~ ARE OfiSOLETE. IPROJECT 

II) 

.....~cc (/)
REMARKS ll:•~i 0~Bit or Barrel <C;:, ...J 

(J)Z 

11.1 _I\ 

2 
I SPLIT SPOON 2 

10.2 	 3 -
2 

2 SPLIT SPOON 2 
2.5 

8.1 	 I 

2 
3 SPLIT SPOON I 1

7.2 	 3 

4 
5

4 SPLIT SPOON 4 

5.1 	 6 
4 1

5 SPLIT SPOON 4 

4.2 	 6 
7.5

7 


6 
 SPLIT SPOON 16 

13 f 2.1 
4 

7 SPLIT SPOON 5 
10 

l2 	 6 

4 

8 SPLIT SPOON 4 1

-.3 6 
7 

12.5
9 SPLIT SPOON 8 

-f.8 8 


5 f-


KJ 
 SPLIT SPOON 7 

-3.3 8 
15 

Sample Moisture Spec. Att. Limits 

No. Content X Gravity l.l. P.I. 
 ._ 
2 12.1 2.69 19.1 2.9 
8 25.4 2.69 -- -

f-17.5 

1

._20 

1

1-22.5 

IHOLE NUMSE"R 
Rio Culebrinas Proiecl, Aguadilla, P.R. CB-CUL -10 

http:pW.~ISNAT~I.Jf


------------------------

------------------------

------------------------

-- --------- - - - - - -

DRILLING LOG r s~~th At lantic 

.. "~c"'~ebrinas Project, Aguadilla, P.R. 
12. l.OCA TIOH . rcorx-r•• or :itetiOIII 

X•247,805 Y• 208,506 
I"· OH I LI..!Hij Al>t.NC;T 

GEO CII-4, INC. 
4 . ~~-""· tA_I '!"'",on rze wng me 

1/ttdfle,...r} CB-CUL-11 
11. """t. ur QRILL~R 

Evaristo Sant1ago 
e. tllRE:CTlON OfF HOl£ 

181 VERTICAL DtNCLINEO 

7. THICKNESS OF 8UROEN 21.0 Ft. 

8. QEPTH DRILLED INTO ROC1< 0 Ft. 

8. TOTAl DEPTH OF HOlE 

ELEV. DEPTH ffi 
(l) 
w 
~ 

14.1 0.0 
~0 
~ 0 c 
0 c1.5 13.2 

0 
0 0 c-
0 0 c 

0 0 c 
-~ 0 c 

0 c 
~ 0 c-
0 °c 

-0 °c 
0 0 ( 

- ::: 
0 0 c 

-::: 
~ 0 (l- ~ c4.2 10.5 

-il 
-

-~~ . 
...... 0 

- ..:~ . 

-l
-~~ .- ·;: . 

- :f 
~i~ .- .. 

~l:-
~l:-6.3 21.0 

-

21.0 Ft. 

CLASSIFICATION OF MATERIALS 
(Description) 

SAND, litt to some silt, 
well-graded, loose, subrounded, 
dark; little root fragments. (SW) 

Beach SAND. loose. well graded, 
medium to f ine sand, 
sub-rounded, brown. (SW) 

medium sand 

- medium to coarse-grained 

-trace calcite cemented sand 
nodules (gravel-sized) 

-coarse. little calcite c emented 
sand nodules 

-as above 

SAND, rounded to subrounded, 
little gravel (cemented sand 
fragments), trace silt. (SP-SM) 

- as above 

-coarse to very coarse 

-as above 

-very coarse 

-as above 

-as above 

END OF BORING CB-CUL-11 AT 
21.0 FEET DEPTH. 

Hole No.CB-CUL-11 
I'"",.,~~" """ 

Jacksonville D•strict 
10. SIZE AHO TYPE a# BIT See Re111arks 

. UAlUM I'UK ~L.~'IAilUN :>rtUIIIN II- rN I#St/ 
MSL 

.1iCo -...wA\0 tUN;~< :0 UC.:OI""" ''"" Of' llftlLL 
CME-45 

I~ TOTAl. NO. Of' .. ~TA~N 

disturbed: 14 undisturbed: 0 

14. TOTAL NUMBER a# CORE: BOXES I 

lfi. ELEVATION GAOUfO WATER 5.66 Ft. 


1111• OATt. ~ '"""'""' C~TW 
06/11/98 06/11/98 


17, ELEVATION TOI' a# HOlE: 14.66 Ft. 


18. TOTAl CORE RECOVERY 'OR lORING 79. 4l 
. :5lliftAT~ 

Jorge A. Parra. P.E. 
wo:: 

REMARKS~ Bit or Barrels !! 
14.7 

83.3 I SPLIT SPOON 

13.2 

72.2 SPLIT SPOON2 

11.7 

83.3 3 SPLIT SPOON 

10.2 

66.7 4 SPLIT SPOON 

8.1 

77 .8 SPLIT SPOON5 

7.2 

83.3 SPLIT SPOON6 

5.7 

94. 4 7 SPLIT SPOON 

4.2 

100 8 SPLIT SPOON 

2.7 

83.3 9 SPLIT SPOON 

1.2 

88.9 Kl SPLIT SPOON 

-.3 

66.7 II SPLIT SPOON 

-1.8 

61.1 12 SPLIT SPOON 

-3.3 

83.3 0 SPLIT SPOON 

- 4.8 

66. 7 14 SPLIT SPOON 

-6.3 

5HE8J; 


-
~y,
0 · 
~ 

2 

2 

2 

2 

2 
4 

3 
4 

4 

3 

4 

6 
4 

6 

8 

9 

9 

10 

7 

8 

10 

6 

9 

9 

6 
8 

9 

6 

9 

9 

6 

7 

7 

7 

9 

9 

9 

II 

12 

7 

9 

II 

(continuedJ 

IHOLE NUMBERM ';'J'M - PREVIOUS !OJnONS AM OIISOLUE. IPROJECT 
Rio Culebrinas Project, Aguadilla, P.R. CB-CUL-11 

" 

-

2.5 

~ 

... 

-

7.5 

1

10 

-

12.5 

r

15 

-

I7.5 

~ 

-

r : 22.5 

20 



Hole No.CB-CUL-11 
14.66 Ft. :.Ht~~ ~ 

...... 
REMARKS 

Cl) 

~-
Bit or Barret 0~ 

~ 

-22.5 

f

f-25 

f

f-27.5 

-
1-:30 

f

1-. 

>

"-:35 

f

f-3 7.5 

1

0-~ 

..... 

~2.5 

1

f-45 

-
47.5 f-• 

f-

50f-~ 

) 


DRILLING LOG (Cont. Sheet) l" u::. YA IIU" our ur nuL" 

'"Ri~'"culebrinas Project, Aguadilla, P.R. 
I INSTAU.ATlON 

Jacksonville District 

ELEV. OEPTH ~ CLASSIFl CA TlON OF MATERlALS ~~RJ 
wa: 
...tW 

(Description) 

~~ (!) 
w ".... 

t"-  -------- - - -------
NOTES: 

- Soils are foeld visually classified Sample Hoosture Spec. Att. Limits 
in accordance with the Unified No. ContentX Gravity L.L. P.I. 
Soils Classification System. 

8 14.5 2.74 - -- 1401 Hammer with 30" drop used 
on 2.0 foot spli t spoon (1-3/8" 
I.O. X 2" 0.0.) 

-
X and Y Coordinates are go ven in 
feet. 

-

-

-

-
-

-

-

-

-
-

-

-

-

-
-

-

-

-

-
9l~.. ~VJOU$ fDITJOHS loll£. !leSOl.fTE. IPROJECT 

Rio Culebrinas Project, AQuadilla, P.R. 
IHOLE N~BER 

CB-CUL -11 



1.2 

-1.8 

Hole No.CB-CUL-12 
DRILLING LOG f' s~~'th Atlantic 

liN::> I ~I.A llute 

Jacksonville District 
I ~ ..KU~I,;I 

Rio Culebrinas Project, Aguadilla, P.R. 
12. I. OCA 1'"'" rc;oor-r•• or srer10111 

X•247,326 Y•209,438 
I"'· IJRli.I.IHI> AI>I:NI;T 

GEO CIM, INC. 

lli· NAMt: . Of' DRILLER 
Evausto Santiago 

a. DlRECllON ~ HOLE 

t8J VERTICAL 0 INCLINED 

7. THICKNESS Of' IIURDEN 15.0 Ft. 
a. DEPTH DRlL.LED INTO~ O Ft. 

$.TOTAl. DEPTH OF HOLE 

ELEV. DEPTH ~ 
:: 
~ 

_5J 0 .0 

I
v·· 

-

-I
x:.: 

7.5 

-I:· ...: 
::.·:.·.·.·:. 

/):-

- '1~1 -
m~: 

-

- ~~: 
- 9.3 15.0 

-

-

-


-

-

-

15.0 Ft. 

CLASSIFICATION OF MATERIALS 
(Description) 

Clayey SAND, loos e, dark brown; 
sand is medium to coarse-
grained. !SCI 

- soft 

~
- I -as above 

-
4 .5 ~ 


Beach SAND, some clay and li ttle 
silt, loose, coarse to medium, 
well- graded, subrounded to 
subangular, gray to brown, little 
calcite cemented sand nodules. 
(SCI 

Beach SAND, trace silt, medium 
dense, medium sand, subangular, 
gray to brown. (SP) 

-no silt, medium to coarse 

-as above 

-coarse 

-little to some calcite cemented 
sand nodules 

END OF BORING CB-CUL-12 AT 
15.0 FEET DEPTH. 

NOTES: 

Soils are field visually c lassified 
in accordance with the Unified 
Soils Classification System. 

1401 Hanu11er with 30" drop used 
on 2.0 foot spUt spoon (1-3/8" 
I.D. X 2" O.D.I 

X and Y Coord•nates are g iven in 
feet. 

10. SIZE AND TYPE OF 8IT See Remarks 

TOT~ NO. 01'" iliAMPI.J:::i T~N 

disturbed: 10 undisturbed: 0 

14. TOTAL NUMBER Of' CORE BOXES I 

16. ELEVATION GIIOUICl WATER 1.16 Ft. 
IMI. UAI&:. ~ ;lOIA"I&:.U ~·&:.U 

06/11/98 06/11/98 
17. ELEVATION TOP Of' HOLE 5.66 Ft. 

Ia. TOTAL CORE RECOVERY FOR BORDtG 74 . 4 " 
I'"· ,.......,.,""'"'


Jorge R. Parra, P.E. 

C~R_E ~ffi REMARKS
REC l i Bit or Barrel 

J ~i 

...... 
C/)
:a · 
0~ 
~ 
CD 

5.7 

94.4 I SPLIT SPOON 

4.2 

83.3 SPLIT SPOON2 

2.7 

83.3 SPLIT SPOON3 

1.2 

72.2 4 SPLIT SPOON 

-.3 

83.3 5 SPLIT SPOON 

-1.8 

72.2 6 SPLIT SPOON 

-3.3 

3 

3 

2 

2 

2 

I 

I 

I 

2 

2 

4 

5 
2 

4 

5 

7 
10 

12 

7 

II 

13 

6 

9 

9 

9 

12 

12 

13 

18 

16 

P.I. 

19.7 
NIP 

.. 

-
2.5 

1

5 

1

1.5 

,_ 

10 

-

t2.5 

r 

15 

1

-I7.5 

-

r-22.5 

55.6 7 SPLIT SPOON 

- 4.8 

83.3 8 SPLIT SPOON 

-6.3 

44... SPLIT SPOON9 

-7.8 

()72.2 SPLIT SPOON 

-9.3 

Sample 
No. 

2 
5 

Moisture Spec. 

Content% Gravity 


22.3 2.68 
27.7 2.70 

Att. li1111ts 
L.L. 

35.5 
N/P 

IPROJECl IHOt.E NUMBER 
Rio Culebrinas Pro ject, Aguadilla, P.R. CB-CUL-12 



Hole No.CB-CUL-13 

) 


ORIUING LOG 1',.5:~ Atlantic 

L ':~~~ebrinas Project, Aguadilla, P.R. 

IJ· ORlLLII'«> Allt.NCT 

GEO CIM, INC. 

Ill· NA~ ~ UKILLt." 
Evaristo Santiago 

fl. DUIECTION ~ HOLE 

181 VERliCAL 0 INCLINED 

7. THICKNESS OF BURDEN 15.0 Ft. 

a. DEPTH DIUl.LED INTO ROCK 0 Ft. 
8. TOTAL DEPTH OF HOLE 15.0 Ft. 

·~IAu.A I •un 

Jacksonville Oostrict 
10. SIZE AND TYPE OF BIT See Remarks 
lL UAli.WII'UII t.Lt.VAUUN :>rt".MN II- (X HSLJ 

MSL 
1 u. -".....-"" •~ " ~"'""'" 11un ur Uf'IILL 

CME-45 
113. TOTAl NO. OF 

disturbed: 10 
SAWLU TAKt;N 

undisturbed: 0 

14. TOTAL NUeER OF COR£ BOXES I 

16. ElEVAnON BAOUHO MATER 1.97 Ft. 
lO, UAit. ~ "''""lt.U ..._.~lt.U 

06/18/98 06/18/98 
17. ELEVAnON Tot' OF HOLE 2.97 Ft. 
Ill. TOTAL CORE RECOVERY FOR BORING 

1111, :>lllNAl~ 
Jorge R. Parra, P.E. 

77.2 X 

ELEV. DEPTH I 
w 
-' 

CLASSIFICATlON OF MATERIALS 
(De aerlptlon) REMARKS 

Bit or Barrel 

J.O 0.0 J.O 

61.1 I SPLIT SPOON 

..... 
Cl)

•;,
0 · 
iil 

3 

2 

-
High Plasticity SILT, trace sand 
and gravel, medium stiff, dark 
brown; plant fragments. (MH) 

r.5 3 r

-
-

-1.5 4.5 

-

-
-4.5 7.5 

-6.0 9.0 -

-

-
-9.0 12.0 

-10.5 

-~ 
13.5 ~ 

-12.0 

-gray, no sand 

-very soft 

High Plasticity SILT, trace sand, 
very soft, darl gray; trace 
decomposing roots and plant 
fragments. (MH) 

High Plasticity SILT, very soft, 
dark gray. (MH) 

-trace sand, little decomposing 
plant fragments 

CLAY, some gravel and sand, 
soft, dark gray. (CL) 

Gravelly SAND, trace silt, loose, 
mostly very coarse, weU-graded, 
subrounded to subangular, dark 
gray. (SW) 

END OF BORING CB-CUL-13 AT 
15.0 FEET DEPTH. 

- NOTES: 

Soils are field vosually classified 
- in accordance with the Unified 

Soils Classification System. 

-

-

-
-

140 # Hammer wi th 30" drop used 
on 2.0 foot spilt spoon (1-3/8" 
1.0. X 2" 0.0.) 

X and Y Coord.nates are given in 
feet. 

61.1 2 

66.6 3 

tOO 4 

tOO 5 

72.2 6 

83. 3 7 

100 8 

44. 4 9 

83.3 l) 

I 

2 
2.5 

2 

SPLIT SPOON 

0.0 
I 

SPLIT SPOON I -
-1.5 I 

p 
5 pSPLIT SPOON 

-3.0 p 

p r-
SPLIT SPOON p 

p 
7.5 p 

-4.5 

SPLIT SPOON p 

-6.0 p r-
p 

p 
10 p 

SPLIT SPOON 

-1.5 
p 

SPLIT SPOON p -
-9.0 p 

p 
12.5 pSPLIT SPOON 

-10.5 3 

I r-
SPLIT SPOON 2 

-12.0 I 
t5 

Sample Moisture Spec. Alt. Ufllits 
No. Content% Gravity L.L. P.l. 

r
2 55.8 2.58 90.0 47.3 
4 76.2 2.64 84.5 35.8 
8 70.0 2.72 71.5 34.6 7.5-I 

-20 

r-22.5 

IPROJ£CT 

Rio Culebrinas Project, A_g_uadilla, P.R. IHOLE NUMBER 
CB-CUL-13 



Hole No.CB- CUL-14 
DRILLING LOG I' s;,th Atlantic 

IJPQ I ALLA llurt 

Jacks onville District 

L ~~~ebrinas Pro jec t , Aguad illa, P.R. 
10. SIZE AND TYPE OF BIT See Remarks 

, '"""ur ,.., I unci\ " u ..... ..._ I •un IW UKILL 

CME-45 
13.. 1_1,11 AL MI. loW 

disturbed: 20 
-~S lAKEN 

undisturbed: 0 
14. TOTAL NIMER OF CORE BOXES I 

16. ELEVATION GROUt() MATER 2.79 Ft. 
0. 01R£CTIOM ~HOI.£ 

181 VERTICAL 0 INCLINED 
110•UAT t I«U ~~i~aias ~~~~~~ 

7. THICKNESS~ BURDEN 30.0 Ft. 
17. ELEVATI ON T~ OF HOLE 3.79 Ft. 

I. DEPTH ORJLLEO INTO ROCK 0 Ft. 
18. TOTAL CORE RfCOV£RY FOR BORING 65.3 X 

· --~ ............ll. TOTAL DEPTH OF HOLE 30.0 Ft. Jorge R. Parra, P.E. 

ELEV. DEPTH ffi 
t:) 

!!I 
(Description) REC l

CUSSIFICATION Of MATERIALS ~~ !!I~~:~ 
X c

If) 

3.8 0.0 
..:. _; Beach SAND, some silt, very 
·::· ; loose , well-graded, medium sand, '> .: brown: some root fragments. 

1--'2...,_."'-3+-.:..1.5,._--f;!-~~- (SM) 
:n-o-silt lsw1- ----- ---------

.8 
::.: .: :loose~~~tieto-sonle-s~t-ls-Mi___ _ 

- ;:. ,; 
-.7 4.5 ·:: : 

-~ very soft, dark gray ; some wood 

-2.2 6.0 ~ 
-~ medium sand, well-graded , dark 

-3.7 7.5 ~ 
:/) dark gray: little decomp osing 

High Plasticity CLAY, trace sand, 

and fragrAents . (CHI 

SAND, some clay, loose , mostly 

gray . (SCI 

High Plasticity CLAY, very soft, 

plant fragments . (CHI 

72.2 

72.2 2 

3.8 

2.3 

.8 

REMARKS 
Bit or Barrel 

SPLIT SPOON 

SPLIT SPOON 

-If) 
~~ 
iil 

1/18 

2 

1 

I 

I 

2 

2 
p 

p 

p 

3 

-

3 

2 7.5 p 

p 

p 

" 

""" 

2.5 

" 

r-

r-
p 

-5.2 9.0 -~ 
~~~~~~~-- - - - ----------- --- -----~-+--4-~~-------------------+ 

~ -some sand 
p 

10 p 

I 
-6.7 10.5- ~ -----------------------1---t----tf--"""'------------t-

~ -little sand, soft 

-8.2 12.0 -~ 
!0 Terrigenous SAND, some clay,0- lo .c medium dense, mostly 

O 
o c coarse-grained, well-graded, 
0 

dark gray. (SW) 
- o c1. -very coarse, little clay, some 

0 °c gravel 
0 

-
0 o c -no clay 
~ 0 c 
lo c 

- ... oc 
r- -loose, gravelly 
lo 0 c 

0 
- !o 0 c 

I<> c -medium dense, little clay 
0 

- 0 0 c 
0 0 c 
0 . c -some clay, little gravel 

-0°c 
0 °c 

- o o c -no clay 

~ 0 c 

2 -
I 

2 

2 

3 

5 r-
1 

6 
15 

4 

6 

6 -
3 

2 
2 
2 

2 -
• 
2 
2 

3 

3 r-
5 

5-18.7 22.5 p 
0 

c -18.7 
~~-+'l~--+~t--------_.,_-+-+.~~~~---------t

(continuttd) 

,.. .... 
\. 

12.5 

I7~ 

20 

22.5 

IPROJECT IHOLE NUMBER 
Rio Culebrinas Project, Aguadilla. P.R. CB-CUL - 14 



Hole No.CB-CUL-14 
, ..~...... .un ,..,., u~ rtU\.1;DRILLING LOG (Cont. Sheet) SHEg~ ~ 3.79 Ft. 

!PROJECT I""::HALLAliON 
Rio Culebrinas Project, Aguadilla, P.R. 

ELEV. DEPTH 0 
ClASSIFICATION OF MATERIALSz w (Description)(!) 

w 
..I 

-18.1 22.5 

-20.2 

~ Sandy CLAY , trace gravel, very 
still, dark gray; little 

24.0-~ decomposing plant fragments. 
(CL) 

!00 

io 0 c- io 0 c~ 
io 0 c -0 0 c 

Terrigenous SAND, trace silt, 
mostly fine-grained, medium 
dense, well-?raded, subangular, 
dark gray. SW) subangular, dark 
gray. 

-as above 

0 0 c 

~:: -
-as above 

-~:: -no recovery 

-26.2 30.0 
jo 0 c 

) 


-

-

-

-


-

-

-


-

-


-

-

-

-

-

-

-

END OF BORING CB-CUL -14 AT 
30.0 FEET DEPTH. 

NOTES: 

Soils are field visually classified 
in accordance with the Unified 
Soils Classification System. 

140# Hammer with 30" drop used 
on 2.0 foot split spoon (1-3/8" 
I.D. X 2" O.D.) 

X and Y Coordinates are given in 
feet. 

Jacksonville Distr ic t 

wa: ..... 
.JW 1/)~OR_E REMARKS ::1:·REC ~i 0~Bit or Barrel-c:~ ..IX II)lnZ 

-18.1 
4 

50 16 SPLIT SPOON 8 

-20.2 10 

8 
55.6 17 SPLIT SPOON 12 

-21.1 12 

10 
66.7 18 SPLIT SPOON 12 

-23.2 13 

9 
61.1 19 SPLIT SPOON 13 

-24.1 13 

9 
0 20 SPLIT SPOON 15 

-26.2 16 

Sample Moisture Spec. Att. Limits 
No. Content% Gravity L.L . P.I. 

4 96.6 2.71 114.5 72.2 
8 92.0 2.74 97.9 59.6 

m';Y- - I'AMOU$ EDITlONS ARE OIISOI.£TE. II'ROJECT IHOLE NI.MIER
Rio Culebrinas Project Aguadilla, P.R. CB- CUL-14 

22.5 

r

25 

-


27.5 

r 

30 

-

h 32.5 

f

35 

,_ 

r:37.5 

r 

_,-40 

,_ 

r ·-42.5 

r 

-·-45 

-

f-•-47.5 

f 

f-50 



Hole No.CB-CUL-15 
DRILLING LOG r·s~~th Atlantic 

IL "liWC'.c'"" . P R Rio ulebrinas Project, Aguad1lla, . . 
2.. LOCAT lOH I~WCJnerel or :>re tiOIV 

X•243,605 Y•204,360 
;t, IJIU LLJHij A~NCT 

GEO CIM, INC. 

1>. ~ Ql' UIUL~ 

Evaristo Santiago 
a. DIRECTION OF HOLE 

C8J VERliCAL 0 I NCLINED 

7. THICKNESS OF SUROEN 49.5 Ft. 

I'"'".......,. '"'" 
Jacksonville District 

10. SIZE ANO TYPE Of' BIT See Remarks 

.,_..,.,...-.............. ... ~;)''""" I"'" Of' IJIIILL 
CME-45 

IJ. TOTAL NO. 01" O V I SANI'LI::S TA~N 
disturbed: 34 undisturbed; 0 

U . TOTAL NI.MI£R OF CORE 80XES I 

16. ELEVATION GAOUND WATER N/A 
[IIJ. IJAlt. ~t. :::iiAKlt.IJ """'Lt.lt.U 

06/23/98 06/25/98 
17. EL£VAT10N TOP OF HOLE 112.76 Ft. 
18. TOTAL CORE RECOV£RYPOfi80RJMG 49.3 X 

&. DEPTH DfllLLEO INTO ROCI( 0 Ft. • SlQNAl~ 
8. TOTAL DEPTH OP HOLE 49.6 Ft. Jorge R. Parra. P.E. 

ELEV. DEPTH ~ CLASSIFICATION OF MATERIALS CQ_R£ iffi 
w (Description) REC i
§ I Clli 

112.8 0.0 112.8 

72.2 

REMARKS 
Bit 01' Barrel 

SPLIT SPOON 

...... 
~too. 
~ 
ID 

29 

33 
Limestone Formation, 
(Wackestone), slightly 

weathe red, moderately hard to 
~---4----+-~1~11~.3~---------------------------5-o-+~l--,..:,11:.::.1.~3-+--.::.1.5,._...;,;-··,.:0.,.:·h hard, moderately strong, reddish 

~ Ibrown to brown to pink; some 
~ recrystaUization and trace red 

_ II(" clay. (GW) 
~ Sampled as CLAYEY GRAVEL 

I 
n 

72.2 2 SPLIT SPOON ___2;;..8~1-:2.5 
109.8 35 

IWA l thoroughly weathered limestone 
_ ;;; fragments. hard. brown. (GC) 
~ -as above. 

4.5 JO108.3 

77.8 3 SPLIT SPOON 

13 
____13___..~ 

34108.3 

0 

106.3 
SPLIT SPOON 

jw" -hard rock encountered, refusal 
- ~ to penetration of the spUt spoon 

-~ -., sampler 
~ I L -as above 

- t: -as above 
5010 

4 SPLIT SPOON 
50/0 J:. 

107.3 

50 
50/0 

~ 0 6 SPLIT SPOON 

~~~~~10 3+-~·~~~~~~. ~~LI~m-es~t-on-e~(~Pa-c~k-st~o-n~el~.-ha-r~d-.------~----+----r~~~·~7 5 105 3---------------------------~50~/~3-t-75 
;..,0. strong to llloderately strong, 18.7 7 SPLIT SPOON""· :c slightly weathered, brown to pink, 

~~~0~3.~8;-~9.~0_ :o~·i--=so~m~e~r~e~c~ry~s~ta~ll~iz~a~ti~o~~~~G~W~)--------i----+----~'~03~··~8------------------------~~~--~
:c Limestone (Gra•nstone), hard to 50/5 

102.3 

100.8 

93.3 

op~· moderately hard, moderately 
- strong, slightly to moderately 

10.5 ·.o weathered, brown to pink. (GW) 

Limestone sampled as calcareous 
- SILT with some timestone 

fragments, hard, pale brown. 
12.0 (MH) 

-1~.· 
100.8 

Limestone (Packstone), sampled 

r.:;).! taoderately hard, taoderately 
t.()l strong, moderately weathered, 99.3 

50/4 

~::::, as Silty-Clayey Sand and Gravel, 

- {~ pale brown. (SC-SM)
kt -as above. 

- ~ - brown to pink. 

-~ ~~ -little calcareous silt and trace
w5.. clay. 

-~ 
-~ -""""'.""""· 

19.6 V:~ 

-

-

Sampled as Calcareous SILT with 
some highly weathered limestone 
fragments, hard, very pale 

, brown. (ML) 
'- -trace clay . 

22.2 8 SPLIT SPOON - 10 
102.3 

83/6 
33.3 9 SPLIT SPOON 

12.5 
22.2 () SPLIT SPOON 

50/4 

-
18.7 n SPLIT SPOON 

~-+---r~9~7~.8~------------------~~ 
50/5 

18.7 12 SPLIT SPOON 
r-~---+~96~.3,.______________________.,-

5015 

27. 8 13 SPLIT SPOON 

94.8 

22.2 14 SPLIT SPOON 

93.3 

94.4 6 SPLIT SPOON 

91.8 

94.4 16 SPLIT SPOON 

~175 

50/5 

__1_5--11-~ 
28 

28 

__15___. -
22 

---+.LJ...~ - - ----- ---f--4----r.,-l9::.!<0:...3'--.------------18-IH22.5 
(continued) 

/' 
t 

) 

IPROJECT HOlE NUN8ER 

Rio Culebrinas Project, Aguadilla, P.R. CB-CUL - 15 

' 



Hole No.CB-CUL-15 

... 

) 

37 5• 

...t7.5 

DRILLING LOG (Cont. Sheet) l~lf.YATlUN ........... """~ 112.1a Ft. 
I ~IIWtl,;l 'lliJN 

Rio Culebrinas Project, A_guadilla, P.R. J Jacksonville District 

ELEV. DEPTH ~ 
w 
(!) 

CLASSIFICATION OF MATERI ALS 
(Description) REMARKS 

Bit or Barrel 
~ 

rJO..:l 2,.::2.:.::.5:........t-.-.-t---1et'l!s""ia!tlboee't'i;e~•.----- -+----lf--+....:::9;:;0·:.:::3___ ______-::5~0~/6~22.5 

-

-

-

-little brown clay. limestone 
fragments are slightly weathered 
and hard. 

-as a bove. 

-limestone fragments are 
_ moderately weathered. 

33.3 17 SPLIT SPOON 

r-~-~~8~8~.8~--------~~~ 
50/6 

61.1 18 

87. 3 

83.3 s 
85.8 

83.3 20 

SPLIT SPOON 

SPLIT SPOON 

SPLIT SPOON 

19 

20 ~ 

30 

26 
---=~t-27.5

26 
84.3 28.5 84.3 30 

78.3 

76.8 

,·. Tho roughly weathered limestone 
·::· sampled as calcareous s~ty Sand 
:'· and Gravel, hard, pink to brown. 

-
·::·. (SM) 

- ~.: -;[L-highly to moderately 
,:·: .~ wea thered. 

3 4.5 

- ·.: ~ 

::.: ·~ -thoroughtty wellthered. 
·.. 

·.: ..' - ·::·: 
·.:·.' 
:.· · -as above. ·.. 
~·..' - .;.· . 
~·..' 
:.· . 

-~ 
36.0 ~ 

Sampled as CLAY with some hard 
lime stone frllgments, hard, 
brown. (CL) 

50/6 ~ 
33.3 21 SPLIT SPOON 

r--+--+-~82~.8~--------------~~t-~ 
50/5 

27.8 22 SPLIT SPOON 

r--+--;-~8~!~3_______________~~+~ 
50/4 

22.2 23 SPLIT SPOON 

79.8 

27.8 24 SPLIT SPOON 

78.3 

9 4.4 25 SPLIT SPOON 

-

76.8 

50/6 

_1_6--1,_35 

29 

30 

Thoroughly to highly weathered _ _25_.~ 
lime stone (packstone), sampled 26 SPLIT SPOON 3183.3 

-
as calcareous SILT with some 

75.3 37.5 moderately hard limestone 75.3 40 
~~ fL-I~ra~g~m~e~n~ts~·~ha~r~d~·~br~ow~n.~(~ML~l---J;r+-~--~~~------------5-0-/6~ ~ 
~~ Sampled as CLAY with some hard 33.3 27 SPLIT SPOON 
~./ limestone fragments, hard, 

t-~73~.8~3~9~.0~,~-,rfi~r-~b~ro~ .8~----------~~~w~n~·~(~C~H)~--------~t-~r--t~'3~
Thoroughly weathered limestone 16 

- (Pack stone) sampled as 94.4 28 SPLIT SPOON 22 
calcareous SILT with little ----....-40 
limestone fragments, hard, very 72.3 35 
pale brown. (ML) 50/6 

72.3 40.5 

I 
- ~ Limestone (Packstone) with some 

'"'~ clay, moderately hard, 
70.8 42.0 moderately weathered, weak, 

.. I brown. (GC) 

- ~ ~--~--------------~., Thoroughly weathered limestone 
r- (Packstone) sampled as 
., ~ calcareous SILTY GRAVEL, hard, 

- r- very pale brown . (GM) 
I' -~tile fimestone frllgments. 

- I' 
• 

- . 
~ 

- ~ 

63.3 49.5 

~ 
- ~ 

-highly wellthered. 

-thoroughly weathered. 

-some clay. 

5.6 29 

70.8 

83.3 30 

69.3 

100 31 

67.8 

77.8 32 SPLIT SPOON 

35 

SPLIT SPOON 

SPLIT SPOON 

SPLIT SPOON 

_3_2--1,..42.5 
50/6 

__29_.~ 
30 

23 
50/6 

r--+--~~6~6~.3~------------------~-
14 

94.4 33 SPLIT SPOON 

84.8 

63.3 

__2o__'t-'l 
26 

50 34 SPLIT SPOON 
20 
20 f-
40 

END OF BORING CB-CUL-15 AT r " " 
t-- - ~~F'E'ET'UEPTFr. ---- -- - fConfiiWedJ- ---- ~ 
m';~- m:VJOU$ fCinOHS AIIL OIISCUTE. I I'ROJECT IHOLf HUMBER 

Rio Culebrinas Project, Aguadilla, P.R. CB-CUL - 15 
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Hole No.CB-CUL-15 
lt.I.LVATIOH our ur """C:.DRILLING LOG (Cont. Sheet) SHE~~~112.76 Ft. 

1'1\0JEI:T IIN:i' ALLA 1 ION 
R1o Culebrinas Project, Aguadilla, P.R. Jacksonville District 

0ELEV. DEPTH z Cl.ASSIFICATION OF MATERIALS ~~R_Ew (Oe~crlption) RECCl 
w X... 

f--  1----------·
NOTES: -
Soils are field visually classified 
in accordance with the Unified 
Soils Classification System. -
1401 Ha111mer with 30" drop used 
on 2.0 foot split spoon (1-3/8"- 1.0. X 2" OD.) 

X and Y Coordinates are given in 
feet.-


-

-

-


-


-


-


-

-

-

-


-


-
-

-

-


-


-


-

el~f" - l'ti(VIOUS EDITIONS loiiE. OIISCUTE. IPROJECT 

.... -., 

...... 
(I)~ffi REMARKS s~i 0~Bit or Barrel<C::> -' 

II> Z CD 

- -------- I-50 

1
Sample Moisture Spec. Att. limits 

No. Content% Gravity L.L. P.l. 


f-52.53 14.0 2.80 38.7 23.9 

12 13.1 2.69 15.5 3.3 

23 13.8 2.68 -- -
30 14.3 2.79 -- -- f

f-55 


1

1-57.5 

1

Hlo 

~ 

~ 

~ 

~ 

~ 

~7.5 

>

>-70 

1

1

~75 

>

1-n.5 

IHOlE NUMBER 
Rio Culebrinas Proiect Aauadilla P.R. CB-CUL-15 

1-72.5 



TEST PIT LOGS 

) 



) 


z. ) 




Hole No.TP-CUL-01 

) 


DRILLING LOG I South Atlantic I''"'" '"""""" :>HI:.~~~Jacksonville District 

I. P~J~CT . p . tO. SIZE ANO TYPE OF BIT See Remarks 
10 ulebnnas ro1ect, Aguadllla , P.R. I'L QAT'-" 1'011 I St«.JWN IT- or flflil.l

"· LIXOA1IQN l&i41or- res or lillll/011/ MSL 
X•243,609 Y•204,370 

1u. -....r 111.0 • """"' "' uc.»' "'"" ' '"" ur """'" 3 . ti\~LUHO AI>~T John Deere 310-digger
GEO CIM, INC. • TOTAL HQ . Ql' v SAHI'Lt;S TAKt;H 

4 . "Qlt;_NO. ~! S!IOWn on (6l1WIIIfl m• disturbed: I undisturbed: 0
MWI I'- nutlberJ TP-CUL-01 

~. TOT 41. ......SER OF CORE IIOXES I1>. NANr:. Of' I;IRIU.t;ll 

E varisto Sa ntiago IS. ELEVATION GROUND WATER N/A 
8. O~~~t;CTION aF HOLE jill· QAlf. 110Lf. STAftlt;O CIM'Lt;lf.Q 

181 VERliCAL 0JNCLINEO 06/24/98 06/24 /98 

7. THICI<HESS OF BURDEN 4.5 Ft. 
17. ELEVATION TOP OF HOLE 112.64 Ft. 

8. DEPTH DRU.LEO INTO ROCK 0 Ft. 
18. TOT41. CDR£ RECOVERY FOR BORING X 
I'"· SIQHAT~ 

8. TOT41. DEPTH OF HOLE 4.5 F t. Jor e R. Parra, P.E. 

ELEV. DEPTH ~ CLASSIFICATION OF MATERIALS ~~R} 
wa:: 
~w REMARKS 

(!) (Description) REC %i Bit or Barrel
'!I X C::> 

(I)Z 

112.6 0.0 112.6 " 
~ Limestone F or111ation sarAPied as 

Crystalline Limestone, 

~ gravel-sized, some clay, little -
~ 

sand, hard, moderately strong, f-
lightly to moderatley weathered, 

~ 
in t ensely t o c losely fractured, 

1 BACKHOE- brown: large amount of cavities 

~ filled with clay. (GC) -· ~ - ~ -
108.1 4.5 ~ 108.1 

2.5 

- END OF TEST PIT TP-CUL-01 AT 
1-54 .5 FEET DEPTH. Sample Moistur e Spec. Att. Limits 

No. ContentX Gravity L.L. P.I. 
NOTES: 

- I 17.9 2.74 63.6 4 3.f 1
Soils are field visually classif ied 
in accordance with the Unified Sample Max. Dry Opt. 
Soils Classification System. No. Density Moisture 

-7- (pet) Content 
Backhoe could not penetrate 
deeper than 4'6" due to the 1 111.9 15.2X 

.5 

- presence of very har d and very -strong cristalline limestone unit. 

- X and Y Coordinates are given in 
-Ifeet. 10 

- f

- t2.5-1 

- -

- I-I 

- f

- -I7.5 

- -
- 20r-: 

- 1

- 22.5f-

r.ft'lfM- ,_VJOUS EDmONS /loll£. OIISCUTE. IPROJECT
Rio Culebrinas Project, Aguadilla, P.R. 

IHOLE IU48ER 
TP-CUL-01 



·. 


' 


) 


) 




....__., .._, 


Prepored by: C. Santoni Reviewed by'Jt;;vila Date. 11113197GEO CIM,INC 
GEOTECHNICAL TESTING SERVICES 

LABORATORY TEST DATA SUMMARY TABLE 
... .. --- -----· 

SAMPLE IDENTIF'ICATION 

SAMPU!
BORiliOIIO DEP!l! (II)

NO 

CS.ClJL.I 2-A J.S.J.O 
6-A 1.S-9.0 

CB.CUL-2 ~·A 6.0·7 .S 

CS.CUL-3 2-A l.S-3 .0 
S-A 6.0.1 .5 
10·A 13.5-IS .O 

CB-CUL-4 2-A l.S-J .O 
S·A 6.0·1.S 

CB-CUL-S 2·A 1.5·3.0 
1·A 9.0·10.S 

CB-CUL-6 S·A 6.0-1.5 
7-A 9.0-I O. S 

Cs.ctJL.7 3·A 3.0-4. 5 
S-A 6.0.1.5 
6-A 1.S·9.0 
8-A IO.S-12.0 
10-A 13.S· I5.0 

CB-CUL-8 2-A l.S-3 .0 
8-A 10. 5·12.0 

Cs.ctJL.9 7-A 9.0-IO.S 

CB-CUL-10 2·A l.S-3.0 

8-A IO.S·I2.0 

CB-CUL-11 8·A IO.S-12.0 

--- -- - ----·" .... .... ·--··· ··-· 
INDEX PROPERTIES TESTS 

ATTERBERG LIMITS GRAIN SIZE 

liqwl Plo.... Plo•llcily GtaYel $and Soli aoy uses 
liM llmot -· % % ,. ,. Cl.AS!FICA110N 

~0.0 2~.0 24.9 ~I.S 48.S sc 
93.2 6.8 SP..SM 

98.9 1.2 SP 

47. 8 22.9 24.9 49. S so.s CL 
30.5 61.9 7.6 SW.SM 
13.6 69. 1 17.3 SM 

73 .0 40.7 31.3 19.9 80.1 MB 
87.0 44.7 42.3 0.1 11.2 88.7 MH 

76.0 34.0 41.9 14.8 8U CH 
61.6 39.8 21.8 26.0 74.0 MH 

92. 6 29.9 62.7 1.3 98.7 CH 
73 .0 42.7 30.3 u 91.2 MR 

33.8 13.0 10. 8 19.3 41.9 38 .8 sc 
87.0 29. 8 S7.l 0.3 6.9 92 .8 CR 
86.0 68.2 11.8 32 .8 67.2 MH 
60.0 4S.8 14.2 20.8 79 .2 MH 
62.8 34. S 28.3 19.9 80. 1 MH 

61.9 28.4 33.S 25.1 74 .3 CH 
41.3 so.o 8.7 SP-SM 

12.2 73.3 4.S SP 

19. 1 16.2 2.9 82 .S 17.S SM 
4.2 91.1 4.7 SP 

18.6 74.3 7. 1 SP-SM 

- --

"'"" ~·""'" 
••• --.-,y 

ENGINEERING PROPERTY TESTS 
STRENGTH 

TOTAl. POCKET 
snonc OlOANJC WAln 

UNIT TOkYANE PE11£11t(). 
PEAJt AXIAL ST1WII 

cotmliT COilmiT 1)p<Tlll DIYIATOk @P£AJCGI\AYITY WEKlKT 5o (lot) MElnq 
SlUSS~" " (p<l) (taJ) 

SlUSS% 

2.11 33.4 
2.71 32.4 

2.73 27.7 

2.86 37.9 
2.72 18.1 
1.72 19.9 

2.78 46.9 
2.70 66 .3 

2.77 38 .S 
2.68 S3.2 

2.69 S8.1 
2.71 5S.1 

2.72 20.3 
2.78 60.0 
2.60 90.S 
2.73 74.S 
2 .74 51.2 

2.79 31.9 
2.71 15.1 

2.70 17.3 

2.69 12.1 
2.69 2S.4 

2.74 14. S 

Amelia Distributicn Carte<· Lot 26·A EmmaStrect • Guaynabo, PR 00968 • ' Tel. (781) 792-2626 • 'fax. (781) 782-S990 

REMARKS I 
CONSOLIDATION 

INITIAL COND. 
Est.max. 

VOID SAlUlA· Past 
lAno llOIIl< Pte=~ 

(tsf) 

-

-1 
I 

CUL. XLS Page I of4 



Pnporcd by.~ Roviewtd by: R- Davjla Date 11113197GEO CIM, INC 
OWTECRNICALnst!NO SERVICES PH

LABORATORYTESTDATAS~YTABLE 
--~-----· --- ~-·· - ·· - ···-·-· - · · -- ......._.......... -·. -..-,.. 
SAMPLE IDENTIFICATION INDI!X PROPERTIES TESTS BNOINEERINO PROPERTY TESTS 

ATIERBEROUMITS GRAIN SIZE STRENOTif 

TOTAL POCKE!' 
SAMPLE liquid Pttstle Pluticlty Of•v.l Sond Silt Clay uses SPECII'!C 

01101\NIC WJo.'ll!R 
UNIT TOR.VANE PBNBnO. 

PRAJC AXIALS'Illlllll 
BORJNONO DEPTH (ft) COtm!NT CONTEPIT TyptTut DEVL\'IOR @PRAICNO. Umlt Lim~ lnclll< " " " " CWII'!C.o\TION OR.o\VTTY ,. ,. W!IORT S.(lol) ME'Il!R ~ 

S'n\!SS (1>~ S'n\!SS%
(t>ol) (UQ 

CB-CUlA2 2-A U-3.0 3$.$ 16.$ 19.7 6H 34.6 sc 2 .68 22.3 
S-A 6.0-7.S (• ) (') (") 16,6 &0.6 2.1 SP 2.70 17.7 

CB-CUI,I3 2-A U-3.0 90.0 42.7 47.3 2.0 57 92 .3 MH 2.$8 H .8 
4-A 4.S-6.0 84.' 48.7 lH 0.6 99.4 MH 2.64 76.2 
I-A 10.5-12.0 7U 36.9 34.6 0.3 99.7 MH 2.72 70.0 

CB-ClJ1.,14 4-A 4.5-6.0 114.$ 42.3 72.2 $.9 94.1 CH 2.71 96.6 
I·A IO.S-12.0 97.9 38.3 $9.6 13.7 16.3 CH 2.74 92.0 

CB-ClJl.,U 3-A 3.0-4.$ 38.7 14.8 23.9 42.9 19.7 37.4 GC 2.80 14.0 
12-A 19.$-21.0 "·' 12.2 3.3 13.6 37.7 48.7 SC.SM 2.69 13.1 
23·A 36.0-37.6 31.2 31.8 37.0 SM 2.68 13.8 
30-A 46.$-48.0 4$.9 20.7 27.1 OM 2.79 14.3 

TP-ClJI.,I I·A 0.0-U 63.6 20.0 43.6 $3.4 19.$ 27.1 GC 2.74 17.9 

TP-ClJ1.,2 I·A 0 .0-4. 16 67.0 17.1 IH OM 2.7S 4.0 
2-A 4.16-9.$ 34.0 14. 1 19.9 S6.6 IU 24.6 L__GC 1.79 10.7 

REMARKS 
CONSOUDATION 

INITIALCOND. 
Est.max. 

VOID SA'IVP.Jo.· Past 
R.o\110 T!Oll% Pressure 

{1st) 

MuDry Dens 111.9pcf@ I'-2%0P!MoiJ!ure 

MuDry Dens 116.3pc{~ 11 .3%()pt Moimlro 
Max Dry Dens 111.7pcf@ 11.3%()pt Moisture 

REMARKS: (") (NIP) Non Plastic 

Amelia Distribution Center· Lot 26-A EmmaS1reet. Guaynabo, PR 00968 ·-Tel. (787) 791·2626 ·'Fax. (787) 782-5990 
Paae2 of4CULXLS 

~-,. 
...._; 



PARTICLE SIZE DISTRIBUTION TEST REPORT 


.5 ... 
100 

90 

I I 


I I

80 

' I 

~ 70 

\0::: w 60 
z I\JI:

I 	 I 
I 

u:: 
1

50z w 
0 I 

I 	 I0::: w 40 
Q.. I 	 I 

I 	 I 


I 


I 

30 

20 

10 

0) 500 100 10 1 0 .1 0 .01 0.001 
GRAIN SIZE - mm 

L %+3" % GRAVEL I % SAND I % SILT %CLAY I 
I 0 .0 0.0 I 51.5 I 48.5 I 

SIEVE PERCENT SPEC.* PASS? Soil Description 

SIZE FINER 
 PERCENT (X=NO) Clayey SAND, olive green. 

#10 100.0 

#20 99.6 

#40 88.6 


#100 52.0 
 Atterberg Limits
#200 48.5 P L= 25.0 LL= 50.0 PI= 24.9 

Coefficients 
o60= o. 198 

D1s= 

Cc= 


USCS= SC 
Classification 

AASHTO= 

Remarks 

" (no specification provided) 

Sample No.: 2-A Source of Sample: 
Location: X=248651.1010 ¥ =212522.8620 

CB-CUL-1 Date: 
ElevJDepth: 

7113/98 
1.5'@ 3.0' 

GEO CIM, INC. 
Client: C orp of Engineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Proj ect No: 2174-98 R. Davila-GCI 



PARTICLE SIZE DISTRIBUTION TEST REPORT 

.li 

.5 .s .li
.li .§ .si .s ~ 0 C> 0 8 ~ !''~ ~ ~ ;;: ~-

100 


90 


80 


70 


0:: 
w 60 
z 
u: 
I 50z 
w 
(.) 
0:: 
w 40 
a.. 

30 


20 


10 


0 
500 100 10 1 0 .1 0 .01 0.001 ( 

S! i"' "' ... 1: ~ ; ; ; 
I I I I I I I I I I I I I 
I I I I I I I I I 

' 
I I I I I 

I I I I I I I I I I I I I I 
I I I I I I I I I \ I I I I I 

I I I I I I I I I I I I I I 
I I I I I I I I I 

~ 
I I I I 

I I I I I I I I I I I I I 

I I I I I I I I I I I I I 
I I I I 

I I I I I I I I I I I I I I 
I I I I I I I I I :\ I I I I 
I I I I I I I I I I I I I 

I I I I I I I I I I I I I 
I I I I I I I I I 

: \ I I I I 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I 
I I I I I I I I I I \ I I I 
I I I I I I I I I I I I I 

:'I I I I I I I I I I I I I 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I 
I I I I I I I I I I I \: I I 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I 

I I t : I I I I I I I I I I I I 
I I I I I I I I I I I I 
I I I I I I I I I I I I 
I I I I I I I I I I I I 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

GRAIN SIZE - mm 
1h + 3" I % GRAVEL 'k SAND % SILT % CLAY 

0.0 J 0.0 93.2 6.8 

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

#10 100.0 
#20 99.2 
#40 81.3 

#100 12.9 
#200 6.8 

Soil Oescrietion 
SAND, trace silt, dark gray. 

Atterberg Limits 
PL= LL= PI= 

Coefficients 
o85= o.460 o6 0 =o.3o5 o50 = o.268 
o30 =o.2o4 o15= 0.158 o10 = o.I 08 
Cu= 2.83 Cc= 1.26 

Classification 
USCS= SP-SM AASHTO= 

Remarks 

• (no specification provided) 

Sample No.: 6-A So urce of Sample: CB-CUL-1 Date: 7/13/98 
Location: X=248651.1010 Y=212522.8620 Elev./Depth: 7.5'@_9.0' 

Client: Corp ofEngineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 

GEO CIM, INC . 



PARTICLE SIZE DISTRIBUTION TEST REPORT 
... . ·~ '.5 


70 

0:: 
w 60 
z 
u.. 
1- 50z 
w 
() 
0:: 
w 40 
Q.. 

30 

20 

10 

0 
500 

<0 

100 

.li 

I I 

I 

I 
I I 

10 1 0.1 O.Q1 0 .001 

I '.4 +3ft 

I 0 .0 

SIEVE 

SIZE 

#4 
#10 
#20 
#40 

#100 
#200 

I 
I 

PERCENT 

FINER 

100.0 
99.9 
99. 2 
62.3 

2.6 
1.2 

I 

I I 

I I 

I 

'.4 GRAVEL 

0 .0 

SPEC.• 

PERCENT 

PASS? 

(X=NO) 

' ~ 
I\ I 

I I'LlI I 
I I 

GRAIN SIZE - mm 
%SAND %SILT 

98.8 I 

Soil Description 

SAND, trace silt, brown. 

PL= 
Atterberg Limits 

LL-

Coefficients 

1.2 

PI= 

%CLAY I 
I 

o85=o.63 8 
o30 =0.261 
Cu= 2.23 

o60= 0.4 10 
o15=o.2o3 
Cc= 0.9 1 

o50 =o.352 
D10= 0.183 

USGS= SP 

w (no specification provided) 

Sample No.: 5-A Source of Sample: CB-CUL-2 
Location: X=248794.8650 Y=211803.9720 

IGEO CIM, INC. I 
Client: Corp of Engineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 

Classification 
AASHTO= 

Remarks 

Date: 
ElevJDepth: 

R. Davila-GCI 

7113/98 
6.0' @7.5' 

100 


90 


80 




PARTICLE SIZE DISTRIBUTION TEST REPORT 
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1 1 1 1 1 1
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: : : : : : : : \ ::: 
1 1 1
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 100 10 1 0.1 0.01 
 0.001 
GRAIN SIZE- mm 


%GRAVEL %SAND %SILT j "·CLAY I
"· + 3" 
0.0 13.6 69.1 17.3 _I 

SIEVE PERCENT SPEC: PASS? Soil Description 
SIZE FINER PERCENT (X• NO) SAND, little clay, and gravel, dark gray to brown. 

.75 in. 100.0 

.5 in. 
 92.2 

.375 in. 88.1 
#4 86.4 


#10 
 82.9 PL=#20 77.3 
#40 45.8 


#100 
 18.6 o85= 3.41#200 17.3 o30= o.269 
Cu= 

USCS= SC 

" (no specification provided) 


Sample No.: 10-A Source of Sample: CB-CUL-3 

Location: X=248954.5380 Y=211084.4600 

GEO CIM, INC. 


Atterberg Limits 
LL= 

Coefficients 
o60 =0.589 
D1s= 
Cc= 

Classification 

PI= 


AASHTO= 

Remarks 

Date: 7/13/98 
Elev./Depth: 13.5'@ 15.0' 

Client: Corp ofEngineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 

( 
\ 



PARTICLE SIZE DISTRIBUTION TEST REPORT 
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0.001500 100 10 1 0 .1 O.D1 

) l % +3. 

I 0.0 

SIEVE 

SIZE 

#4 
#10 
#20 
#40 

#100 
#200 

PERCENT 

FINER 

100.0 
99.8 
98.4 
93 .5 
64.6 
50.5 

~. GRAVEL 

0.0 

SPEC." 


PERCENT 


I 

I 


PASS? 

(X=NO) 

GRAIN SIZE- mm 
'k SAND % SILT % CLAY J 

49.5 50.5 

Soil Description 

Sandy CLAY, dark gray to brown. 

Atterberg Limits 
P L= 22.9 LL= 47.8 P I= 24.9 

Coeffic ients 
o60= o.124 

0 15= 

Cc= 


Classification 
USCS= CL AASHTO= 

Remarks 

(no specification provided) 

Sample No. : 2-A Source of Sample: CB-CUL-3 Dat e: 7/13/98 
Location: X=248954.5380 ¥=211084.4600 ElevJDepth: 1.5'@ 3.0' 

Client: Corp of Engineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. IUEO CIM, INC. 

Project No: 2174-98 R. Davila-GCI 
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500 100 10 1 
GRAIN SIZE- mm 

I %+3. 

I 
% GRAVEL 

I %SAND 
0.0 30.5 61.9 

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

. 75 in. 
.5 in. 

.375 in. 
#4 

# 10 
#20 
#40 

# 100 
#200 

100.0 
79.7 
77.7 
69 .5 
53 .6 
33.5 
17.3 
9.6 
7.6 

• (no specification provided) 

Sample No.: 5-A Source of Sample: 
Location: X=248954.5380 Y=2 11084.4600 

0.1 0.01 0.001 

% SILT I %CLAY 

7.6I I 

Soil Descri(!tion 

SAND, some gravel, trace silt, dark gray . 

Atterberg Limits 
PL= LL= PI= 

Coefficients 
o85 = 14.7 o60= 2.77 o50= 1.69 
o30= o.742 o15= o.365 o10= o.174 
Cu= 15.97 Cc= 1.15 

Classification 
USCS= SW-SM AASHTO= 

Remarks 

CB-CUL-3 Date: 7/1 3/98 
Elev./Depth: 6.0' @7.5' 

Client: Corp ofEngineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 
GEO CIM, INC. 

~ 

( ) 




PARTICLE SIZE DISTRIBUTION TEST REPORT 
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500 100 10 

£ 
,£ 5 .5 

.5 £: ·' ~ ~ g ~ 
8 ~ ~ ~ ~ ~ 

1 
GRAIN SIZE - mm 

~ 


0.1 O.Q1 0.001 

L %+ 3" 'hGRAVEL %SAND I % SILT % CLAY 

19.9 I 80. 1 I 0 .0 0.0 

SIEVE PERCENT 

SIZE FINER 

#10 100.0 
#20 99.9 
#40 99.7 

#100 9 1.0 
#200 80.1 

SPEC: 


PERCENT 


PASS? 

(X•NO) 

Soil Oescrietion 

SILT, little sand, dark gray. 

Atterbern Limits 
PL= 40.7 LL= 73 .0 PI= 32.3 

Coefficients 
o85= o.1oo Dso= Dso= 
D3o= D1s= D1o= 
Cu= Cc= 

Classification 
USCS= MH AASHTO= 

Remarks 

• (no specification provided) 

Sample No.: 2-A Source of Sample: CB-CUL-4 Date: 7/ 13/98 
Location: X=248335.6840 Y=210707 .2820 Elev./Depth: 1.51 @ 3.01 

Client: Corp ofEngineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174 -98 R. Davila-GCI 
GEO CIM, INC. 
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0 
500 

I %+3" %GRAVEL 

0.0 0. 1 

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

4 in. 100.0 
#10 99.8 
#20 99.4 
#40 98.7 

#100 95. 1 
#200 88.6 

Sample No.: 5-A Source of Sample: 
Location: X=248335.6840 Y=210707.2820 
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• (no specification provided) 

GEO CIM, INC. 


0.001 
GRAIN SIZE - mm 

".4 SAND %SILT %CLAY 

88.711.2 

Soil Descri~tion 
SILT, little sand, trace gravel, dark gray. 

Atterberg Limits 
PL= 44.7 LL= 87.0 PI= 42.3 

Coefficients 
Dss= Dso- Dso= 
D3o= D1s= D1o= 
Cu= Cc= 

Classification 
USGS= :MH AASHTO= 

Remarks 

CB-CUL-4 Date: 7/13/98 
ElevJDepth: 6.0'@7.5' 

Client: Corp of Engineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 
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mailto:6.0'@7.5


PARTICLE SIZE DISTRIBUTION TEST REPORT 
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) 500 100 10 1 0 .1 0 .01 0 .001 

GRAIN SIZE - mm 
I %+3" %GRAVEL I %SAND I %SILT %CLAY I 
I 0 .0 0.0 J 14.8 I 85.2 _) 

0 

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

#4 
#10 
#20 
#40 

#100 
#200 

100.0 
99.6 
98.7 
97.4 
92.3 
85.2 

-
Soil Descrietion 

CLAY, little sand, brown to dark brown. 

Atterberg Limits 
PL= 34.0 LL= 76.0 PI= 41.9 

Coefficients 
Dss= Dso= Dso= 
D3o= D1s= D1o= 
Cu= Cc= 

Classification 
USCS= CH AASHTO= 

Remarks 

• (no specification provided) 

Sample No.: 2-A Source of Sam ple: CB-CUL-5 Date: 7/9/98 
Location: X=249055.4050 Y=210334 .2330 Elev JDepth: 1.5'@ 3.0' 

Client: Corp ofEngineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 
GEO CIM, INC. 
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GRAIN SIZE- mm 

%GRAVEL 

0.0 0 .0 

SIEVE PERCENT SPEC.* PASS? 
SIZE FINER PERCENT (X=NO) 

#4 
# 10 
#20 
#40 

#100 
#200 

100.0 
99.7 
99.2 
98.7 
94.5 
74.0 

• (no specification provided) 

Sample No.: 7-A Source of Sample: 
Location: X=249055.4050 Y=210334.2330 

GEO CIM, INC. 

Client: 

Project: 


%SAND %SILT %CLAY I 
26.0 74.0 I 

Soil Description 
SILT, some sand, dark gray. 

PL= 39.8 

USCS= :MH 

CB-CUL-5 

Corp ofEngineers 

Rio Culebrinas Project 

Aguadilla, P.R. 


Atterberg Limits 
LL= 61.6 

Coefficients 
Dso
o1 s= 
Cc= 

Classification 

P I= 21.8 

AASHTO= 

Remarks 

Date: 7/9/98 
Elev./Depth: 9.0'@ 10.5' 

Project No: 2174-98 R. Davila-GCI 

( 
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GRAIN SIZE- mm 
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.. 

~ 

I %+3" % GRAVEL %SAND %SILT % CLAY I 
I 0.0 0.0 1.3 98.7 

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

#10 100.0 
#20 100.0 
#40 99.7 

#100 99.3 
#200 98.7 

0 .1 0 .01 

Soil Oescril!tion 

• (no specification provided) 

Sample No.: 5-A Source of Sample: 
Location: X=249179.6470 Y=209625.8930 

Client: Corp of Engineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 

GEO CIM, INC. 

CLAY, trace sand, gray. 

Atterberg Limits 
PL= 29 .9 LL= 92.6 PI= 62.7 

Coefficients 
Das= Dso= Dso= 
D3o= D1s= D1Q= 
Cu= Cc= 

Classification 
USGS= CH AASHTO= 

Remarks 

CB-CUL-6 Date: 7/9/98 
ElevJDepth: 6.0' @7.5 1 

0.001 
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0.0 I I 

SIEVE 

SIZE 

#4 
#10 
#20 
#40 

#100 
#200 

PERCENT 


FINER 


100 .0 
98.8 
96.7 
95 .5 
94.0 
91.2 

%GRAVEL 
0 .0 

SPEC.* 


PERCENT 


I 

PASS? 

(X•NO) 

GRAIN SIZE - mm 
%SAND % SILT I % CLAY 

8.8 91.2I I 
Soil Descrieti on 

SILT, trace sand, gray. 

Atterberg Limits 
PL= 42.7 LL= 73.0 PI= 30.3 

Coefficients 
Des= Dso= Dso= 
D3o= D1s= D1o= 
Cu= Cc= 

Classification 
USCS= MH AASHTO= 

Remarks 

(no specification provided) 

Sample No.: 7-A Source of Sample: CB-CUL-6 Date: 7/9/98 
Location: X=249 179.6470 Y=209625.8930 Elev./Depth: 9.01 @ 10.5' 

Client: Corp of Engineers 

Project: Rio Culebrinas Project 
Aguaclilla, P.R. 

Project No: 2174-98 R. Davila-GCI 

GEO CIM, INC. 
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I 
I 

•.4 GRAVEL 

19.3 
I 
I 

GRAIN SIZE - mm 
%SAND I %SILT 

41.9 I 
%CLAY I 

38.8 I 

SIEVE PERCENT SPEC.* PASS? 
SIZE FINER PERCENT (X=NO) 

.5 in. 100.0 
.375 in. 93.9 

#4 80.7 
#10 67.8 
#20 56.2 
#40 49.3 

#100 42.0 
#200 38.8 

Soil Description 

Clayey SAND, little gravel,pale brown . 

Atterberg Limits 
PL= 13.0 LL= 33.8 PI= 20.8 

Coefficients 
Dso= us o50= 0.461 
D1s= D1Q= 
Cc= 

Classification 
USGS= SC AASHTO= 

Remarks 

- (no specification provided) 

Sample No.: 3-A Source of Sample: CB-CUL-7 Date: 7/16/98 
Location: X=249300.8160 ¥=208732.9660 ElevJDepth: 3.0' @4.5' 

Client: Corp ofEngineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. GEO CIM, INC. 

Project No: 2174-98 R. Davila-GCI 
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GRAIN SIZE- mm 
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SIEVE 

SIZE 

. 375 in. 
#4 

#10 
#20 
#40 

#100 
#200 

PERCENT 


FINER 


100.0 
99 .7 
99.5 
98.3 
95.2 
92.8 
92.8 

%GRAVEL 

0.3 


SPEC.* 


PERCENT 


I 

J 


PASS? 

(X•NO) 

1h SAND %SILT % CLAY I 
6.9 92 .8 I 

Soil Descri~tion 
CLAY, trace sand and gravel. dark brown. 

Atterber.g Limits 
PL= 29.8 LL= 87.0 PI= 57.2 

Coefficients 
Dss= Dso= Dso= 
DJo= D1s= D1Q=
Cu= Cc= 

Classification 
USCS= CH AASHTO= 

Remarks 

(no specification provided) 

Sample No.: 5-A Source of Sample: CB-CUL-7 Date: 7/13/98 

Location: X=249300.8160 Y=208732.9660 Elev JDepth: 6.0 1 @7.51 


Client: Corp ofEngineers ·--.. 
Project: Rio Culebrinas Project 

Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 

GEO CIM, INC. 
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GRAIN SI ZE - mm 

~.CLAY II %+ 3" % GRAVEL I %SAND %SILT 

I 0.0 0.0 I 32.8 67.2 

SIEVE PERCENT SPEC.* PASS? Soil Descri~tion 
SIZE FINER PERCENT (X=NO) SILT, som e sand, dark gray. 

#4 
#10 
#20 
#40 

#100 
#200 

100.0 
98.1 
94 .0 
89. 1 
75.7 
67.2 PL= 68.2 

o85= o.297 
D3o= 
Cu= 

USCS= MH 

Atterberg Limits 
LL= 86.0 

Coeffic ients 
Dso= 
D1s= 
Cc= 

Classificat io n 
AASHTO= 

Remarks 

PI= 17.8 

Dso= 
D1o= 

• (no specification provided) 

Sample No.: 6-A Source of Sample: CB-CUL-7 Date: 7/13/98 
Location: X=249300.8160 Y=208732.9660 ElevJDepth: 7.5 1 @9.01 

Client: Corp ofEngineers 

Project: Rio Cu1ebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 
GEO CIM, INC. 
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SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X•NO) 

#4 
#10 
#20 
#40 

#100 
#200 

100.0 
99.7 
99.4 
98.0 
87 .9 
79.2 

(no specification provided) 

Sample No.: 8-A Source of Sample: 
Locat ion: X=249300.8160 Y=208732.9660 

'.4 SAND I %SILT 'lo CLAY I 
20.8 I 79.2 J 

Soil Descril!tion 
SILT, some sand, dark gray. 

Atterberg Limits 
PL= 45 .8 LL= 60.0 

Coefficients 
o85= 0. 119 Dso= 
D3o= D1s= 
Cu= Cc= 

Classification 

PI= 14.2 

Dso= 
010= 

USCS= .MH AASHTO= 

Remarks 

CB-CUL-7 Date: 7114/98 
ElevJDepth: 10.5'@ 12.01 

GEO CIM , INC. 

Client: Corp ofEngineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Oavila-GCI 
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GRAIN SIZE - mm 
%+3" I %GRAVEL I %SAND %SILT %CLAY 

0.0 I 0.0 I 19.9 80.1 

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

#10 100.0 
#20 100.0 
#40 99.7 

#100 90.2 
#200 80.1 

Soil Oescril!tion 
SILT, little sand, dark gray. 

Atterberg Limits 
PL= 34.5 LL= 62.8 PI= 28.3 

Coefficients 
o8s= o.103 Dso= Dso= 
D3o= D1s= D1Q= 
Cu= Cc= 

Classification 
USCS= MH AASHTO= 

Remarks 

• (no specification provided) 

Sample No.: 10-A Source of Sample: CB-CUL-7 Date: 7/13/98 
Location: X=249300 .8160 Y=208732.9660 ElevJDepth: 13.5'@ 14.0' 

Client: Corp ofEngineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 

GEO CIM, INC. 
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500 100 10 	 1 0 .1 0.01 0 .001 

GRAIN SIZE- mm 
'.4 + 3" %GRAVEL %SAND %SILT % CLAY II 

0.0 0.0 I 25.7 	 74.3 J 

SIEVE 

SIZE 

#10 
#20 
#40 

#100 
#200 

PERCENT SPEC.* PASS? 
FINER PERCENT (X=NO) 

100.0 
99.9 
98.4 
87.1 
74.3 

Soil Description 

CLAY, some sand, dark brown. 

Atterberg Limits 
PL= 28.4 LL= 61.9 PI= 33.53 

Coefficients 
Dso= 
D1s= 
Cc= 

Classification 
USCS= CH AASHTO= 

Remarks 

(no specification provided) 

Sample No.: 2-A Source of Sample: CB-CUL-8 Date: 7/13/98 
Location: X=249547.2720 Y=207854.5940 ElevJDepth: 1.51 @ 3.01 

Client: Corp ofEngineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. GEO CIM, INC. 

Project No: 2174-98 	 R. Davila-GCI 

rc:~ I 	 I I I 
I I I:~ ~~ 
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) 500 100 10 

I %+3M 'kGRAVEL 

0.01 0 .0011 0.1 
GRAIN SIZE- mm 

'k SAND %SILT %CLAY 

I 0 .0 41.3 50.0 8.7 

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

.5 in. 100.0 
.375 in. 83 .8 

#4 58.7 
#10 50.8 
#20 47.1 
#40 43 .0 

# 100 11. 4 
#200 8.7 

• (no specification provided) 

Soil Descri~tion 
Gravelly SAND, trace silt, brown. 

PL= 

o85= 9.75 
o30= o.273 
Cu= 48. 12 

USCS= SP-SM 

Atterberg Limits 
LL= 

Coefficients 
o60= 5.04 
o15= 0.175 
Cc= 0.1 4 

Classification 
AASHTO= 

Remarks 

PI= 

o50= I. 7o 
01Q= 0.105 

Sample No.: 8-A Source of Sample: CB-CUL-8 Date: 7/13/98 
Location: X =249547.2720 Y=207854.5940 Elev JDepth: 10.5'@ 12.0' 

GEO CIM , INC. 

Client: Corp of Engineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174 -98 R. Oavila-GCI 
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500 100 	
( 

10 1 	 0 .1 0.01 0.001 
GRAIN SIZE - mm 


I %+3. '.4 GRAVEL 
 %SILT I %CLAY I%SAND 
0.0 22.2 73.3 	 4.5 I 

SIEVE PERCENT SPEC.* PASS? 


SIZE 
 FINER PERCENT (X=NO) 


. 75 in. 
 100.0 

.5 in. 
 95.4 


.375 in. 
 89.7 
#4 77.8 


#10 
 72.2 

#20 
 59.2 

#40 
 20.4 


#100 
 6.1 

#200 
 4.5 

Soil Descrietion 
SAND, some gravel, trace silt, brown . 

Atterberg Limits 
PL= LL= PI= 

Coefficients 
o85::: 7 .52 o60= o.866 o50= 0.110 
o30::: o .510 o15= o.287 o10= o.199 
Cu= 4.35 Cc= 1.51 

USCS= SP 
Classification 

AASHTO::: 

Remarks 

• (no specification provided) 

Sample No.: 	 7-A Source of Sample: CB-CUL-9 Date: 7/ 13/98 

Location: X=246626.7660 ¥=207831.6890 ElevJDepth: 9.0'@ 10.5' 


GEO CIM, INC. 

Client: Corp of Engineers 

Project: Rio Cu1ebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 
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0~~~~~~~~~~--~~~~._~--~~~~~._~~~~~~._~~~~~--~~500 100 10 1 0.1 0.01 0.001 
GRAIN SIZE- mm 

I % GRAVEL I % SAND %SILT %CLAY 

I 0.0 0.0 I 82.5 17.5 I 

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

#4 
# 10 
#20 
#40 

#100 
#200 

100.0 
100.0 
98.2 
59.0 
19. 1 
17.5 

Soil Description 
SAND, little silt, dark brown. 

Atterberq Limits 
PL= 16.2 LL= 19.1 PI= 2 .9 

Coefficients 
o85 = o.677 o60= 0.433 
o30 =o.226 D1s= 
Cu= Cc= 

Classification 
USCS= SM AASHTO= 

Remarks 

" (no specification provided) 

Sample No.: 2-A Source of Sample: CB-CUL-10 Date: 7/13/98 
Location: X=247098.7150 Y=207984 .1560 ElevJDepth: 1.51 @3.01 

Client: Corp ofEngineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 
GEO CIM, INC. 
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500 100 

I % + 3 " 

I 0.0 

SIEVE 

SIZE 

. 375 in. 
#4 

#10 
#20 
#40 

#1 00 
#200 

PERCENT 


FINER 


100.0 
95.8 
94.8 
90.2 
46.6 

6.5 
4.7 

10 


% GRAVEL 

4.2 

SPEC.* 


PERCENT 


PASS? 

(X=NO) 

(
1 0.1 0.01 0.001 

GRAIN SIZE - mm '
%SAND 0k SILT %CLAY J 

91.1 4 .7 I 

Soil Description 
SAND, trace silt and gravel, dark brown. 

Atterberq Limits 
PL= LL= PI= 

Coefficients 
o85 =0.785 o.532 o50 = 0.451 o60
o30 =o.3IO o15= o.2 14 o10= 0.179 
Cu= 2.97 Cc= 1.0 1 

Classification 
USCS= SP AASHTO= 

Remarks 

• (no specification provided) 

Sample No.: 8-A Source of Sample: CB-CUL-10 Date: 7/ 13/98 
Location: X=247098.7150 Y=207984. 1560 ElevJDepth: 10.5'@ 12.01 

Client: Corp of Engineers 

Project: Rio Culebrinas Proj ect 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 
GEO CIM, INC. 
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) 500 100 10 1 0.1 O.Q1 0.001 
GRAIN SIZE - mm 

I %+3" %GRAVEL %SAND I %SILT %CLAY -I 
I 0.0 18.6 74.3 l 7.1 I 

SIEVE PERCENT SPEC.* PASS? Soil Descrietion 
SIZE FINER PERCENT (X=NO) SAND, little gravel, trace silt, brown . 
.5 in. 100.0 

.375 in. 90.7 
#4 81.4 

#10 79.1 Atterberg Limits
#20 77.3 PL= LL= PI=#40 41.8 

#100 9.1 Coefficients#200 7.1 o85= 1.11 o60= o.614 o50= o.so4 
o30= 0.323 o15= o.2o4 o10= o .16o 
Cu= 3.84 Cc= 1.06 

Classification 
USCS= SP-SM AASHTO= 

Remarks 

(no specification provided) 

Sample No.: 8-A Source of Sample: CB-CliT.,-11 Date: 7/13/98 
Location: X=247804 .8820 Y=208505.7240 ElevJDepth: 10.5'@ 12.0 

I 

Client: Corp of Engineers 

IGEO CIM, INC. Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 



PARTICLE SIZE DISTRIBUTION TEST REPORT 

.Iii: .e 
s ~ 


100 
 I I 
 I I I I 
 I I I 

I I I I 
 I I I 

I I I I 
 I I I 

I I I I 
 I I I 

90~-+--~--~~~~~~--~~H-~-+~~--+M~~~~4-~~~++~H--+----H+++,_r-r-,_---i 
I I I I I I I I I I I I I 

I I l I I I I I \_ ll I I I I 

' I 
 I I I I I I 11 I I I I 

ao~~+--4~1~-+~:+4~~~-+~~~--~:-t:~+4~ ~ 4-~h1~4-r --rt 1 4-+-~+--4~---4++~-+-+-4---r----~ 1 4--+--+---~~ 1 ~~ 1 1 44rt
I I I I I I I I !\.~ I I f I 

I I 
 I I I I I I ! ~ I I I I 

I I 
 I I I I I I I I I I 

170~r-t-~~:~-+tf.:+4-r~:-+~~:--~:-t:+++4-f.:-r-+--+-----~:-r~~~~4-~-r-+:--~:~~:-r+-r-+-~r---~++~rt-+-1---r----~ 

: : : : :: : : ,:1\ :1 : : :

0::: I I I I I I I I I I I 

w sor+-t--~--~~~~~~--L1~~~-+--~--~44~~~4-~~~~~-r~----~++1-t-r-1----i 

~ ~ l 
l:~ll ~ l l ~ lll
~ so~-+~~--~~~~~*-~4+HH~+-~4---~~~*-~I~\~~~~+4-+--~--+H~~+-r-~--~ 
W 

I I I I I I I I I I I ' I I I 
I I I I I I I I I I I f 

~ : 
I 

: 
I 

: :: : : : : : : ~: : : w 40~-+--~~4+~~~~~--r4~~~-+--~--~~H-~~~~~~44~~-4----+H~H-+-r-H----i 
a. : : : :: :: : : : : ~ 

I I I I I I I I I I I I I 

I I 
 I I I I I I I I I I I 

30r+-t--~~~trr~~+o-*--<1~~~-+--~--~Hrl~~~~,_~Hrt~~~~----+H+i1-t-t-~---i 
I I I I I I I I I I I I t 

I I 
 I I I I I I I I I I I 

I I 
 I I I I I I I I I I I 

1 1 1 1 1 HH~~-+~---r----~+1-r+-+--r--t----i2o~r-t--1-,1r--t++.:t1-r-&-t,~~~~--~~-+~t1-tt1 -r-t--+-----~~~+4-rt~~~-+~--~ 
I I I I I I I I I I I I I 


I I 
 I I I I I I I I I I I 

I I 
 I I I I I I I I I I I 

10~~+-_,--:~-4+f.:+1-r~-+~:-4~:--~:-4:~+1-¥.:-r-+--4-----~:~~~:--~:-+~:--~:HH~~-+_,---r----~~-r+-+--r--t----;: 
I I I I I I I I I I f I I 

I I 
 I I I I I I I I I I I 

I I 
 I I I I I I I I I I I 

o~~~_.~~~~~~~~~~~~_.---+~..~~~~~~~~._~~~~~~._~~r500 100 10 1 0.1 0.01 0.001 
GRAIN SIZE - mm 

%SAND I % SILT '.4 CLAY I 
65.4 I 34,6 I 

SIEVE 

SIZE 

#10 
#20 
#40 

#100 
#200 

%GRAVEL I 
0.0 0.0 I 

SPEC."PERCENT PASS? 

PERCENT (X•NO)FINER 
100.0 
99.2 
75.0 
38.4 
34.6 

Soil Description 
Clayey SAND, dark brown. 

PL= 16.5 

USCS= SC 

CB-CUL-12 

Atterberq Limits 
LL= 35.5 

Coefficients 
o60= o.294 
D1s= 
Cc= 

Classification 

PI= 19.7 

AASHTO= 

Remarks 

Date: 7/14/98 
ElevJDepth: 1.5'@ 3.01 

Client: Corp of Engineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 
GEO CIM, INC. 

{ 
\ 

(no specification provided) 

Sample No.: 2-A Source of Sample: 
Location: X=247326.1400 Y=209437,8100 
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GRAIN SIZE - mm 

0 0 

0 .1 0 .01 0 .001 

I •,4 + 3" •,4 GRAVEL I %SAND I %SILT %CLAY J 
I 0.0 2.0 I 5.7 I 92.3 I 

SIEVE 
SIZE 

PERCENT 
FINER 

SPEC.* 
PERCENT 

PASS? 
(X=NO) 

. 375 in. 
#4 

#10 
#20 
#40 

#100 
#200 

100.0 
98.0 
97.1 
96.6 
96.1 
94.6 
92.3 

Soil Descri~tion 
Sll..T, trace sand and gravel, gray . 

Atterberg Limits 
PL= 42.7 LL- 90.0 PI= 47.3 

Coefficients 
Das= Dso= Dso= 
D3o= D1s= D1o= 
Cu= Cc= 

Classification 
USCS= MH AASHTO= 

Remarks 

~ (no speci fication provided) 

Sample No.: 2-A Source of Sample: CB-CUL-13 Date: 7/8/98 
Location: X=247092.2420 Y=210444.4960 ElevJDepth: 1.5'-3.0' 

Client: Corp of Engineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 

/GEO CIM, INC. 
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500 100 10 1 0 .1 0 .01 0 .001 \ 

GRAIN SIZE - mm 
I %+ 3" % GRAVEL I 'k SAND I %SILT 'k CLAY 

0.0 0.0 I 0.6 I 99.4 

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

#10 100.0 
#20 100.0 
#40 99.9 

#100 99.5 
#200 99.4 

Soil Descrietion 
SILT, trace sand, dark gray. 

Atterberg Limits 
PL= 48.7 LL- 84.5 PI= 35.8 

Coefficients 
Des= Dso= Dso= 
D3o= D1s= D1o= 
Cu= Cc= 

Classification 
USCS= MH AASHTO= 

Remarks 

(no specification provided) 

Sample No.: 4-A Source of Sample: CB-Gl.JL-13 Dat e: 7/8/98 
Locat ion: X=247092.2420 Y=210444.4960 ElevJDepth: 4.5'- 6.0' 

Client: Corp of Engineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 

GEO CIM, INC. 



PARTICLE SIZE DISTRIBUTION TEST REPORT 


.si .E ..."' 100 I I 
I 

I 
I 

I 
I 
I 

I 
I 
I 
I 

I 

I 
I 

I 

I 

I 

I 
I 

I 

I 
I 

I 
I 

I 

I 
I 

..... 


I 

I 
I 

I 

I 
I 

I 

I 
I 

I 

I 
I 

g ~ gN
A_ ; 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

t 

I 
I 

I 

I 
I 

I 

I 
I 

1 1	 1 1ao~~r--+~~---H~-rt-n	 : ,n-r+-+-+---r----ftt+f-r-r-t--;-----i-i-r~:--~:~~tr~-&:-r-r--+-----~~-r~-~-rT-r-T:--n
I I I I I I I I I I I I 

I I I I I I I I I I I I 


I I I I I I I I I I I I 


70~~r--+-7:---H~:-r+-f.:-i~-r.:--~:-f.:tr~~:-r-r--+-----~:-r~-:~-r7-r-~:--~:,~:-r+-t-1---r----ftt+f-r-r-t--;-----i 
I I I I I I I I I I I I I 


I I 1 I I I I I I I I t I 

I I I I I I I I I I I I I
0:: 

UJ 60~~~-+~I---HH41~+-¥1-4~1~~--~1~1+++4~14-~--+-----~~~~~~~~~~~--~~44~~~4-+-4---~---4+tt;-t~-+--,_----i 
z 	

~ 
I I I I I I I I I I I I I 

u::::: 	 I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I1z 50~~-+~~+*~~~~~~~~~-+~----H4~+4-+~~~~~~~--+---~~,_+-r-,_--~ 

W 	 I I I I I I I I I I I I I I 

0 	 : : : :: : : : : : : : : : 
0:: I I I I I I I I I I I I I I 
UJ 40~~-+~~+THh~~~~~~~~-+~----~~+4-+~~~~~~~~+---~~,_+-r-,_--~ 
Q.. 	 I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I 
30~-+--~r-4+~~4r4,~--~M+++4r~~4----+~~~-4,-~r-~~+4~~~~--+HHH~4-+--+----i 

I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I 


I I I I I I I I I I I I I I 
1 1 1	 1 1 1 1 1 120~~r--t~---H~1-+-~-4~:~~~--~~~~~+4-&1--t--+-----~~~-rl:--~-+~--~HH~~4-+-1---+----1++~-+-+-t---r----i 
I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I 

I I I I I I I t I I I I I I 


10t-r-+--+~:---r~:rt+-~:~r7:-f.:--~:-1~:+4-r~:-r-+--4-----+¥.:~+-~:~~:-+~:--~:~r.:t+-r1--r--+-----HH1-rt-+-1---t----~ 
I I f I I I I I I I I I I I 


I I I I I 1 I I I I I I I I 

I I I I I I I 1 I I I I I I 


0~~_.~~~~~~~~~~~~~~--~~~~~._~~~~~--~~~..~_.--~~) 500 100 10 	 1 0.1 0.01 0.001 
GRAIN SIZE - mm 

I %+3" 1.4 GRAVEL I 1.4 SAND I %SILT %CLAY I 
I 0.0 	 0.0 I 0 .3 I 99.7 I 

SIEVE 

SIZE 

# 10 
#20 
#40 

#100 
#200 

PERCENT 

FINER 

100.0 
100.0 

99.9 
99.7 
99.7 

SPEC.* 

PERCENT 


PASS? 

(X=NO) 

Soil Description 

Sll.T, trace sand, dark gray. 

Atterberg Limits 
PL= 36.9 LL- 71.5 PI = 34.6 

Coefficients 
Dso= 
D1s= 
Cc= 

Classification 
USCS= MH AASHTO= 

Remarks 

(no specification provided) 

Sample No.: 8-A Source of Sample: CB-CUL-13 Date: 7/8/98 
Location: X=247092.2420 Y=210444.4960 ElevJDepth: 10.5'- 12.01 

Client: Corp ofEngineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila·GCI 
GEO CIM, INC. 

http:10.5'-12.01
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GRAIN SIZE - mm 
%+3. % GRAVEL %SAND %SILT %CLAY I 

0.0 0.0 5.9 94.1 J 

SIEVE PERCENT SPEC.* PASS? Soil Oescrietion 
SIZE FINER PERCENT (X• NO) CLAY, trace sand, dark gray. 

#4 100.0 
#10 99.8 
#20 99.4 
#40 97.5 Atterbem Limits#100 94.4 PL= 42.3 LL= 114.5 PI= 72.21#200 94.1 

Coefficients 
Dss= 
D3o= 
Cu= 

Dso= 
D1s= 
Cc= 

Dso= 
D1Q= 

Classification 
USCS= CH AASHTO= 

Remarks 

• (no specification provided) 

Sample No.: 4-A Source of Sample: 
Location: X=246987.9150 Y=211306.2170 

GEO CIM, INC. 


0 8 ~ 8 ~ 

CB-CUL-14 Date: 7/8/98 
ElevJDepth: 4.51 

- 6.0' 

Client: Corp ofEngineers 
Project: Rio Culebrinas Project 

Aguadilla, P.R. 

Project No: 2174-98 R. Oavila-GCI 
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( ) 


·....... . 




PARTICLE SIZE DISTRIBUTION TEST REPORT 

.s 

,s; .s ~ 
s .li s 

0 0 8 ~ ~.li .li ;li ~ ~ it 2 "' ~ ;; ~ ; ;"' .... N - .. 
100 I I I I I I I - .. I I I I I 

I I I I I I I I 

~r"
I I I I 

I I I I I I I I I I I I 
I I I I I I I I I ' I I I 

90 
I I I I I I I I I I ~ 
I I I I I I I I I I I I 
I I I I I I I I I I I I I 

80 
I I I I I I I I I I I I I 
I I I I I I 

I I I I I I I I I I I I 
I I I I I I I I I I I I 

I I I I I I I I I I I I 

70 
I I I I I I I I I I I I 

I I I I I I I I I I I I 

I I I I I I I I I I I I 
I I I I I I I I I I I I I 

0:::: I I I I I I I I I I I I I 

UJ 60 
I I I I I I I I I I I I Iz I I I I I I I I I I I I Iu: I I I I I I I I I I I I I 

1 I I I I I I I I I I I I I 

z 50 
UJ 

I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I
0 I I I I I I I I I I I I I 

0:::: I I I I I I I I I I I I I 

UJ 40 
0.. I I I I I I I I I I I I I 

I I I I I I I I I I I I 
I I I I I I I I I I I I 

30 
I I I I I I I I I I I I 

I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 

20 
I I I I I I I I I I I 

I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 

10 I I I I I I I I I I I 
I I I I I I I I I I I 

I I I I I I I I I I I 
I I I I I I I I I I I 

0 
I I I I I I I I I I I 

500 100 10 1 0.1 0.01 0.001 
GRAIN SIZE  mm 

%+3w %GRAVEL I %SAND 1 %SILT %CLAY I 
0.0 0.0 I 13.7 I 86.3 J 

SIEVE PERCENT 

SIZE FINER 

#10 100.0 
#20 98.1 
#40 95.4 

#100 87.2 
#200 86.3 

SPEC.* 


PERCENT 


PASS? 

(X•NO) 

Soil Oescril!tion 
CLAY, little sand, dark gray. 

Atterberg Limits 
PL= 38.3 LL= 97.9 P I= 59.63 

Coefficients 
Das= Dso= Dso= 
D3o= D1s= D1o= 
Cu= Cc= 

Classification 
USCS= CH AASHTO= 

Remarks 

" (no specification provided) 

Sample No.: 8-A Source of Sample: CB-CUL-14 Date: 7/8/98 
Location: X=246987.9150 Y=211306.2170 Elev./Oepth: 10.5'- 12.01 

Client: Corp ofEngineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Oavila-GCI 
GEO CIM, INC. 
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GRAIN SIZE - mm 

'k + 3" 'kGRAVEL %SAND 'k SILT %CLAY I 
I 0.0 13.6 37.7 48 .7 I 

SIEVE 

SIZE 

. 5 in. 
.375 in. 

#4 
#10 
#20 
#40 

#100 
#200 

PERCENT 


FINER 


100.0 
92.8 
86.4 
77.4 
68.0 
61.6 
52.9 
48.7 

SPEC.* 


PERCENT 


PASS? 

(X=NO) 
Soil Description 

Sandy CLAY, little gravel, pale brown . 

Atterberg Limits 
PL= 12.2 LL= 15.5 PI= 3.3 

Coefficients 
o60- 0.356 
D1s= 
Cc= 

Classification 
USCS= SC-SM AASHTO= 

Remarks 

* (no specification provided) 

Sample No.: 12-A Source of Sample: CB-CUL-15 Date: 7116/98 
Location: X=243604.9140 Y=204359 .9440 Elev./Depth: 19.51 @ 21.0' 

Client: Corp ofEngineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 

GEO CIM, INC. 
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GRAIN SIZE - mm 
%+3" % GRAVEL '.4 SAND % SILT %CLAY I 

I 0.0 42.9 19.7 37.4 I 

SIEVE PERCENT SPEC.* PASS? 

S IZE FINER PERCENT (X=NO) 

1.5in. 100.0 
1in. 72.7 

.75 in. 72.7 
.5 in. 65.0 

.375 in. 65.0 
#4 57.1 

#10 48.2 
#20 43 .1 
#40 40.8 

#100 38.6 
#200 37.4 

Soil Description 

Clayey GRAVEL, little sand, brown. 

Atterberg Limits 
P L= 14.8 ll= 38.7 PI= 23 .9 

Coefficients 
o6 0 =6.14 Dso= 2.45 

D1s= D1o= 

Cc= 


Classification 
USGS= GC AASHTO= 

Remarks 

(no specification provided) 

Sample No.: 3-A Source of Sample: CB-Cill.-15 Date: 7116/98 
l ocation: X=243604.9140 Y=204359.9440 Elev./Depth: 3.0' @4.5' 

GEO CIM, INC . 
Client: Corp ofEngineers 

Project: Rio Culebrinas Project 
Aguadilla, P .R. 

Project No: 2174-98 R. Davila-GCI 
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%+3ft % GRAVEL 
0.0 45.9 

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X•NO) 

. 75 in. 
.5 in. 

.375 in. 
#4 

#10 
#20 
#40 

#100 
#200 

100.0 
83 .7 
79.4 
54 . 1 
46.7 
40.9 
37.9 
34.8 
33.4 

• (no specification provided) 

Location: X=243604.9140 ¥=204359.9440 

GEO CIM, INC. 
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Soil Descri(;!tion 
Silty GRAVEL, some sand, pale brown . 

Pl= 

o8s= n .4 
D3o= 
Cu= 

USCS= GM 

Atterberg Limits 
ll= PI= 

Coefficients 
o60= 5.60 Dso= 3.98 

D1s= D1o= 

Cc= 


Classification 
AASHTO= 

Remarks 
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Sample No.: 30-A Source of Sample: CB-CUL-15 Date: 71l6/98 
Elev JDepth: 46.5' @ 48.0' 

Client: Corp of Engineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 



PARTICLE SIZE DISTRIBUTION TEST REPORT 
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GRAIN SIZE - mm 

r %+3" %GRAVEL I %SAND %SILT •;. CLAY 

I 0.0 53.4 I 19.5 27. 1 

SIEVE PERCENT SPEC.* PASS? Soil Descril!tion 
SIZE FINER PERCENT (X=NO) GRAVEL, some clay, little sand, brown. 
3 in. 100.0 

1.5 in. 87.8 
1in. 72.6 

.75 in. 
.5 in. 

.375 in. 

70.0 
61.6 
56.2 PL= 20.0 

Atterberg Limits 
LL= 63.6 PI= 43 .6 

#4 
#10 
#20 
#40 

46.6 
38.9 
34.4 
31.6 

o85= 35.5 
o30= o.258 

Coefficients 
o60= 11.8 
D1s= 

Dso= 6.26 
D1o= 

#100 28.6 Cu= Cc= 
#200 27.1 

Classification 
USCS= GC AASHTO= 

Remarks 
MAx Dry Dens 111.9 pcf@ 15.2% Opt Moisture 

(no specification provided) 

Sample No.: 1-A Source of Sample: TP-CUL-1 Date: 7/16/98 
Location: X=243609.0380 Y=204369.8740 ElevJDepth: 0.01 @ 4.5' 

Client: Corp ofEngineers 
Project: Rio Culebrinas Project 

Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCJ 

GEO CIM, INC. 
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GRAIN SIZE- mm 
I %+3. %GRAVEL %SAND %SILT '.4 CLAY 

I 0.0 67.0 17. 1 15.9 

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X•NO) 

1.5in. 100.0 
1 in. 82.9 

.75 in. 64.4 
.5 in. 50.9 

.375 in. 44.3 
#4 33.0 

#10 26.1 
#20 22.1 
#40 19.7 

#100 17.1 
#200 15.9 

Soil Descrietion 

GRAVEL, little sand and silt. pale brown. 

Atterberg Limits 
PL= LL= PI= 

Coefficients 
o85= 26.3 o60= 17.4 o50= 12.2 
o30= 3.53 015= D1o= 
Cu= Cc= 

Classification 
USCS= GM AASHTO= 

Remarks 
MAx Dry Dens 116.3 pcf@ 11.3% Opt Moisture 

• (no specification provided) 

Sample No.: 1-A Source of Sample: 1P-CUL-2 Date: 7/16/98 
Location: X=243724.1080 ¥=204022.1290 Elev./Depth: 0.0' @4.2' 

Client: Corp of Engineers 

Project: Rio Culebrinas Project 
Aguadilla, P.R. 

Project No: 2174-98 R. Davila-GCI 

GEO CIM, INC. 



PARTICLE SIZE DISTRIBUTION TEST REPORT 
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I %+3" % GRAVEL I 
I 0 .0 56.6 I 

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

l.Sin. 
1 in. 

. 75 in. 
.5 in. 

.375 in. 
#4 

#10 
#20 
#40 

#100 
#200 

100.0 
88.5 
76.5 
63.0 
55.2 
43.4 
36.1 
32.7 
30.1 
27.1 
24.6 

" (no specification provided) 

Sample No. : 2-A Source of Sam ple: 
Location : X=243724.1080 ¥=204022.1290 

GEO CIM, INC. 
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GRAVEL, some clay, little sand, pale brown. 

Atterberg Lim its 
PL= 14.1 LL= 34.0 PI= 19.9 

Coefficients 
o85= 23.3 11.4 7.45o60- o50= 
D3o= 0.413 D1s= D1o= 
Cu= Cc= 

Classificat.ion 
USCS= GC AASHTO= 

Remarks 
Max Dry Dens 111.7 pcf@ 12.3% Opt Moisture 

TP-Cill.,-2 Date: 7116/98 
Elev./Depth: 4.5'@ 9.5 1 

Corp ofEngineers 


Rio Culebrinas Project 

Aguadilla, P.R. 


0 0 0~ 

1 
GRAIN SIZE- mm 

'h SAND 

18.8 

Client: 

Project: 


8 ~ ~ 

0 .1 om 0 .001 

I 'h SILT I %CLAY I 
I 24.6 I 

Soil Descril!tion 

Project No: 2174-98 R. Davila-GCI 



MOISTURE- DENSITY RELATIONSHIP TEST 
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Water- content, % 

Test specification: ASTM D 698-91 Procedure c. Standar-d 

Elev/ Classification Nat. 
Sp.G. LL PI % > % < 

Depth uses AASHTO Moist. 3/4 in No.200 

N/A GC 17.9% 2.74 63.6 43.6 30.0 ~ 27. 1 ~ 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density= 1 11 . 8 pcf GRAVEL. some clay, 

Optimum moistur-e = 15 . 1 % little sand, br-own. 

Project No.: 2174-98 Remarks: 

Project: Rio CuI e br i nos Project Corp of Engineers 

Location: Aguad iII a. P.R. TP-CUL-1 SAMPLE NO. 1 

X=243609.03 Y~204369.87 
·' 

Date: July 16, 1998 -
MOISTURE-DENSITY RELATIONSHIP TEST 

GEO CIM, INC. Fig. No. 1 



MOISTURE- DENSITY RELATIONSHIP TEST 
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Water content, % 
Test spec ification: ASTM D 698-91 Procedure c. Standard 

El e v/ Classification Not. PI % > % <
Sp.G. LL 

3/4Depth uses AASHTO Mo ist. in No . 200 

N/A GM 4.0 % 2.75 35.6 ~ 15.9 ~ 

TEST RESULTS MATER IAL DESCRIPTION 

Maximum dry density= 116.3 pcf GRAVEL. I itt I e sand and 

Optimum moisture = 11.3% si It, pale brown to pink 

Project No.: 2174-98 Remarks: 

Project: Rio CuI ebr i nos Project Corp of Engineers 

Location: Aguadi Ita, 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 . Fig. No. 1 



United States Army Corps of Engineers 
File Number 98-153 
August27, 1998 

Table 1 

DESCRIPTIONS OF SHELBY TUBE SOIL SAMPLES 

Classification Tests 
Boring Depth Descrlptlon Length 

(feet) Qnches) -200 LL PL PI oc 
G, Groupt 

(%) (%) (%) (%) (%) Symbol 

Brown clay 3.5 - - - - - - -
78 

CB-CUL-5 13.0-15.0 Gray fat clay wtth sand and thin 23.5 80 
seams of fine sand 20.0 76 58 30 28 5.8 2.69 CH 

73 

Brown clay with organic material 3.0 - - - - - - -
97CB-CUL-13 8.0-10.0 Gray fat clay with thin seams of 18.5 

15.5 99 74 31 43 - 2.70 CH
fine sand 100 

Gray fat clay to sandy fat clay with 89
I thin seams and tenses of fine sand
I 15.5 80 91 29 62 9.6 2.65 CHand fine shell fragments and 81 

CB-CUL-14 8.0-10.0 lenses of organic material 26.5 
Gray medium to fine sand with 
shell framents and occasional 11 .0 - - - - - - -
lenses of gray clay 

Tube Average
Measured Su(TY) 

w, (%) (lbift2) w y\;c%1 (lblft 

44.5 -
57.6 360 
57.5 390 55.9 100.7 
54.8 360 
61.7 -
64.5 -
73.6 240 
76.5 260 73.2 96.7 
n.2 260 
72.4 260 

87.1 -
69.0 - 72.8 100.5 82.1 400 
53.1 -

40.5 - 40.5 101.9 

Where: We • Moisture content; y1c Total unit weight; -200 • Fines content Q.e., amount of material finer than the U.S. Standard No. 200 sieve); Ll• Liquid limit; PL =Plastic Hmit; 
PI • Plastk:lty Index; OC =Organic content (loss on Ignition); G, • Specific gmtty; and Su (TV)= Undrained shear strength measured with a Torvane. 

t Group symbols In accordance with ASTM Standard 0 2487 "Classification of Solis for Engineering Purposes". 

A:\98-153 RC.001.wpd 

~( /" ' 
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United States Army Corps of Engineers 
File Number 98-153 
August27, 1998 

Table 2 

UNCONSOLIDATED UNDRAINED (UU) TRIAXIAL COMPRESSION TEST RESULTS 

Boring 
Depth 
(feet) 

Specimen Dimensions 

We 
(%) 

Yd 
(lb/ft3) 

s 
(%) 

-200 
(%) 

Oc 
(kg/cm2) 

i; 
(em/min) 

at (o1-o3)mex 

H 
(em) 

D 
(em) 

HID E:. 
(%) 

Compressive 
Strength 
(kg/cm2) 

01 
(kg/cm2) 

03 
(kg/em2) 

CB-CUL-13 8.0- 10.0 
7.10 3.48 2.04 73.7 56.3 100 97 1.05 0.066 18.8 0.38 1.43 1.05 

7.08 3.47 2.04 73.6 56.4 100 100 2.10 0.066 18.5 0.33 2.43 2.10 

CB-CUL-14 8.0- 10.0 
7.09 3.52 2.01 93.0 47.7 100 89 0.87 0.066 17.8 0.40 1.27 0.87 

7.09 3.52 2.01 75.5 55.1 100 60 1.76 0.066 17.8 0.38 2.14 1.76 

Where: H =Specimen height; D =Specimen diameter; We= Moisture content; yd =Dry density; S =Calculated degree of saturation; -200 =Fines content (i.e., 
amount of material finer than the U.S. Standard No. 200 sieve); Oc = Confining stress; i: = Vertical displacement rate; E:• =Axial strain; o 1 = Major principal 
stress; o 3 = Minor principal stress. 

A:\98·153 RC.001.wpd 
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VERTICAL EFFECTIVE STRESS, Dvc (kg/cmZ) 

SAMPLE DATA SPECIMEN CONDmONS INITIAL FINAL 
BORING NUMBER: CB-CUL-5 MOISTURE CONTENT ('14): 57.4 37.1 

SAMPLE NUMBER: DRY DENSITY Pb!IP): 65.0 83.8 

DEPTH (FEET: 13.0..15.0 VOID RATIO: 1.58 1.00 

DESCRIPTION: GRAY FAT ClAY WITH SANDANO SATURATION("): 98 100 


THIN SEAMS OF FINE SAND 

INDEX PROPERTIES 
UOUID UMIT ('14): 58 

PV.STIC UMIT ('llo): 30 

PV.STICITY INDEX (%): 28 

%PASSING NO. 200: 78 

SPECIFIC GRAVITY: 2.69 


~=:i~e~lnc. 
INCREMENTAL LOADING CONSOLIDATION 

LABORATORYTEsnNOTEST ON SAMPLE CB-CUL-5 CONTRACT NO. DACW17•98-0-0003 

RIO CUlEBRINAS PROJECT 

http:13.0..15
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VERTICAL EFFECTIVE STRESS, 'Ove (kg/cm2) 

SAMPLE DATA SPECIMEN CONOmONS INITIAL FINAL 
BORING NUMBER: CB-CUL-13 MOISTURE CONTENT (%): 76.3 49.3 
SAMPLE NUMBER: DRY DENSfTY Qblft") : 55.1 72.3 
DEPTH (FEET: 8.()..10.0 VOID RATIO: 2.06 1.33 
DESCRIPTION: GRAY FAT CLAY WITH THIN SEAMS SATURATION (%): 100 100 

OFANESAND 

INDEX PROPERTIES 
LIQUID UMIT (%): 74 

PLASTIC UMIT (%): 37 

PLASTlCITY INDEX(%): 43 

% PASSING NO. 200: 99 

SPECIFIC GRAVITY: 2.70 


INCREMENTAL LOADING CONSOLIDATION 
TEST ON SAMPLE CB-CUL-13 LABORATORY TESTING 

CONTRACT NO. DACW17<98-0.0003 

RIO CULEBRINAS PROJECT 

- BY: 
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VERTICAL EFFECTIVE STRESS, Ovc (kg/cm2) 

SAMPLE DATA SPECIMEN CONOmONS IN mAL FINAL 
BORING NUMBER: CB-CUL-14 MOtSTURE CONTENT (%): 80.9 51.8 

SAMPLE NUMBER: DAY DENSITY (lblft"): 52.6 69.7 

DEPTl-1 (FEET: 8.().1 0.0 VOID RAllO: 2.14 1.37 

OESCRIPilON: GRAY FAT ClAY WITH THIN SEAMS SAlURAllON (%): 100 100 


OF FINE SAND 

INDEX PROPERTIES 
LIQUID UMCT (%): 91 

PlASTIC LIMIT(%): 29 

PV.STICTTY INDEX (%): 62 

% PASSlNG NO. 200: 81 

SPECIFIC GRAVITY: 2.65 


INCREMENTAL LOADING CONSOLIDATION 
LABORATORY TESnNO

TEST ON SAMPLE CB-CUL-14 CONTRACT NO. DACW17-98-D-0003 
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