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Dear Mr. Gonzalez:

In a February 2, 2005 letter to Mrs. Carmen Torres of the Junta de Planificacion
(JP), Ms. Gina M. Carrillo of the Permits, Endorsements, and Special Services office of
the Puerto Rico Department of Natural and Environmental Resources (DNER) outlined
some of the topics that should be discussed by the environmental document for the
project of reference, which is located within thc Northern Puerto Rico Karst
Physiographic Province. The last item listed comprises a joint geotechnical-geophysical
study. In recent years, the DNER has been requesting geophysical studies for projects in
karst areas because several geophysical techniques have shown some degree ol success in
detecting subsurface cavities produced by limestone dissolution’. Although not stated
explicitly, we suspect this was the intent of Ms. Carrillo’s when she requested the
geophysical study as she expresses concern about the possible presence of solution
features and their potential impact on the structural integrity of the proposed structures
and the safety of future Monte Arenas residents.

You provided us with a copy of the DNER letter in October 2005 as we were
beginning the geotechnical investigation. We made a briefl tour of the sitc and looked at

the topographic and geologic quadrangle maps and aerial photographs of the peneral site

| These include electrical resistivity and ground penetrating radar, among others.
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area and could not identify any of the typical karst features within the property, so we
informed you that we did not consider the geophysical assessment to be necessary. That
conclusion was validated during the geotechnical evaluation (described in our report
dated February 13, 2006) which found no significant solution feature within the property.
The sitc is located within the outcrop belt of the Cibao Formation which contains
abundant terrigenous clay, silt, and sand occurring in distinct beds or strata or mixed with
calcareous aterial in “dirty” limestones. These non-soluble materials inlubit the
development of typical karst features such as caves, sinkholes, and subterrancan drainage,
none of which were observed within the sitc. The site earth matcrials contain abundant
terrigenons scdiment and the property has a well integrated surface drainage network of
intermittent and perennial streams. Some streams drain into sinkholes but these are
Jocated well beyond the property limits. There are no sinkholes within the project area,
and we did not see any feature that would suggest there may be large underground
solution openings within the property.

In conclusion, we do not belicve a geophysical survey of the site is necessary.

Please contact us if you should have any questions concerning the above.

Respectfully Submilled,
GEOQO CIM - LUIS 0. GARCIA & ASSOCIATES

Geo Cim Job No. 3245-05
February 14, 2006

James Baigés, P.E.
Pringipal

FAO0-PROJECT FILE\3245-05 Monte Arenan3243-06-02-10L-GeophysicalStudy doc
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I- INTRODUCTION

This report presents the results ol a geologic-gentechnical assessment o [ a roughly 120
“eucrda” Tarm located in Quebrada Arenas Ward of the Municipality of Vega Baja. The purposc
of this asscssment was to compile information on the general character and diswibution of the
site earth materials and provide general geotechnical recommendations for use in project design.

The work was performed in conformance with our proposal dated November 2. 2005 requested

by Lngr. Mark Gonzalez, PE of Caram Construction Corporation, the Project Developer. Lngr.
{Luis V. Franqui, PE. the Project Designer provided preliminary site layout plans in the carly
stages of the invesligation thal were used to lay oul the subsurface exploration program, and
subsequently provided a preliminary sitc grading plan that was used in preparing this report.

The project site straddles Route PR-645, which splits the property in two uncgual halves
crossing from north to south (Figure 1). Access to the property is via Route PR-155 which
intersects PR-645 just north of the site. The proposed development contemplates (he design and
construction of approximately 800 individual residential units to be spread out throughout the
site with the supporting infrastructure. The latter includes an electrical substation, a water tank,

and three bridge crossings over existing drainagcs'. Additionally, there are plans to build a small

'The original project concept envisioned box culverts thuse locations.

AMELIA DISTRIBUTION CEMTER, EMMA STREET NO. 264, GUAYNABGC, FR D0968-8007
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shopping center in the northwest portion of the property to serve the new development and

exisling ncarby communitics.

II- PROJECT SETTING

The proposed Monte Arenas Development will occupy an irregular-shaped parcel located
amidst several low hills and ridges characterized by gentle to moderate slopes with gently rolling
intervening lowlands (Figure 2). 'This topography differs markedly from the rugged karst terrain
that rises to the north and east, several kilometers farther south, and. to a lesser degree. west of
the site (Iigure 1). Another notable difTerence from the karst areas 1s that the latter generally lack
streams: drainage occurs underground via sinkhnldcs that funnel runoll to the subsurface. In
contrast, the Monte Arenas farm has a well integrated surface drainage system wilth one
perennial stream, Quebrada Hicatca, and a number of 1™ and 2" order intermittent streams that
collect runoft for the cntire properly. Quebrada Hicatea reccives runoffl from the land west of
PR-645 and part of the northeast portion of the property. The southeast portion of the site drains
toward Quebrada Fl Toro, a tributary to Rio Indio located roughly 1.5 kilometers to the cast. The
cast-central portion of the property has several intermittent streams that drain into sinkholes
located in karstic terrain outside the property boundaries. This is also the case with Quebrada
llicatca, which flows into a large sinkhole approximately 1.8 kilometers north of the site,

Ground elevations within the property gencrally decrease toward the north but the Towest
part of the farm at clevation near 120 meters ig located along the creek tributary to Quehrada Ll

Toro near the southcast corner of the site (Figure 2). This arca also contains the greatest reliel
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(with elevation rising to about 180 meters near Boring B-22 northwest of the low point) and the
steepest overall slopes in the property, with inclinations in the range from 20° to 357 in the lower
parts of the hillsides. Excluding a rugged limestone hill that rises beyond the northeast properiy
corner, the northeast part of the farm has the lowest reliel (about 30 mcters) and is characterized
by gently-inclined surfaces. The most prominent lopographic [cature west of PR-675 is
Quebrada Hicatea and its tributary valleys, which are bordered by gently inclined slopes that rise
gradually with gentle to modcrate slopes to the rounded crests of several hills and ridges.
Maximum reliet in this arca is on the order of 30 to 40 meters, with maximum slopes of less than
30°.

According o the U.S. Geological Survey (UUSGS), the site is underlain by gently-
inclined (northward), calcareous and terrigenous strata of the Cibao Formation of Otigocene Lo
Miocene age with small outcroppings of the younger Aguada Limestonc forming the crest ol two
of the hills. l'igure 3 presents the portion of the USGE map that includes the Monte Arenas farm.
In it, the Cibao strata at the project site are grouped into 3 stratigraphic units or members: from
oldest to youngest these are: the Quebrada Arenas Limestone Member (identified by the symbol
Teg on Figure 3), the Miranda Sand Member (Ten), and the “upper member” (Teu). The USGS
did not recognivze any geologic faults in the vicinity of the site.

The Quebrada Arenas Limestone Member is described as consisting of ™. very finely
crystalling to dense ... limestone that locally contains scattered grains of quarlz sund .7, The

lowermost unit, it outcrops in the lower slopes along all the main sircam valleys, generally below

2 Monroe, W.H.. 1971; Geolagic Mup of the Maneatf Quadrangle, Prerto Rico, USGS Mise. Geol. Investigation Map
-671; 1:20,000.



G

€0 Cim LUIS O. GARCIA & ASSOCIATES

- il

Mante Arenas Pevelopment, Vega Baja, P.R. o
Geotechnical-Geologic Evaluation
February 13, 2006 _ ) ) _

an clevation of 140 to 150 meters (note that the elevation of the surfaces of all of the map units
will decrease northward beeause of the roughly 52 northerly dip of the strata). The Mira nda Sand
Member (7en) is said to consist of “angular to subangular coarse quartz sand in a noncalcarcous
silty clay matrix”. Tt presumably accumulated in channels that formed when the Quebrada
Arenas Limestone was eroded afler it was uplified above an ancient sea level. Its outcrop is
yestricted to the west slope of the ridge below Borings B-12 and B-14 in the southwest part of the
property. The “upper member” (Zeu) is the most extensive unit within the property. underlying
most of the north and eastern parts of the site. It reportedly consists of “soft chalky limestone and
clayey chalk™. The Aguada Formation (7a), which makes up the hill at the northeast property
corner and forms a cap in the hill behind the Boring B-22 location, consists of “thick layers of
hard calcarenite alternating with chalky and rubbly limestone”.

The site was recently used as a dairy farm. A 1964 acrial photograph that we reviewed
(sce next scction) shows the dairy farm structures so that this use bepan during the carly 60s or
before that. At least three ponds were constructed for the dairy operation, includmg the existing
oxygenation pond located cast of the dairy buildings. The other two were located in the vicinity

of Borings B-3 and BC-7.
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111 - SCOPE OF WORK

The scope of work for this project included the following activities:

Photointerpretation using acrial photographs of the general site arca taken in 1937,
1964, 1978, and 1995 to assess surface processes that may he active in the general
sile area.

Qite reconnaissance to obscerve the composition, distribution, and structure ol the
carth materials that underlie the site and any other pertinent geologic features that
may influence the proposed activity.

Drilling 42 exploratory borings to oblain information about the composition,
distribution, and gross geotechnical characteristics of the subsurface materials present
within the site. The borings were drilled to depths of 10 (o 35 feet for a total drilling
footage of 919 fect using the "Hollow Stem Auger-Dry Sample” mcthod of drilling.
Table 1 provides general information about the borings, including coordinates, depth,
and the planned grading at the boring location us per the preliminary grading plan.
Soil samples were collected at 2.5-foot depth intervals from the ground surtice to a
depth of 10 feet and at 5-foot depth intervals therealter to the bottom of cach boring
with a standard 1.5-foot long split-spoon sampler during the performance of the
Standard Penctration Test (SPT; ASTM D-1586). The number of blows required Lo
drive the split-spoon sampler into the soil was recorded in the field. The number o f
hlows required to drive the last 12 inches ol the sampler, termed the N-valoe, 15 an

empirical measure of soil density and consislency. The boring locations are shown on
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Figure 2. Thesc were surveyed by Surveyor Pedro Lajara, who was retained by the
IProject Developer for this purpose.

4 The collected soil samples were placed in tightly closed plastic boules and
transporled to the Geo Cim. Inc. laboratory in Guaynabo for routine laboratory tests
including unconfined compression (determined using a spring tester and/or a pocket
penctrometer) and natural moisture content determination, and for visual/manual soil
description following standard laboratory procedures. Additionally, 21 representative
samples were sclected for classification testing to confirm the ficld classifications and
further characterize the engineering propertics of the soils encountered. The

classitication tests included grain size distribution analysis (ASTM D-1140) and

determination of plasticity characteristics in accordance with the Atterborg Limits
testing procedure (ASTM D-4318; 3-Point Method). The test results were used to
classify the soils in accordance with the Unified Soil Classification System (LUSCS)
and the American Association of State Highway and lransportation Officials
(AASHTO). Table 2 summarizes the classification test resulls. Detailed descriptions
of the soils encountered at cach boring are contained in the boring logs provided n
Appendix A. Appendix C contains detailed results of the Classification Tests.

5. Data analysis and preparation of this report.
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IV -  DISCUSSION OF SITE CONDITIONS

The general geology ol the site as mapped by the USGS was described above (Seetion 1T
Project Setting). In bricf, most of the Monte Arcnas furm is underlain by predominantly
calcareous strata of the Cibao Formation that arc inclined gently northward. The strata are
grouped into 3 members: the Quebrada Arenas Limestone Member (identified by the symbol 7eg
on Figure 3), the Miranda Sand Member (7en), and the “upper member™ (Zcir). The “upper
member” has the greatest surface exposure outcropping throughout much of the northern and
eastern parts of the site and the highland in the southwest quadrant. The Quebrada Arcnas
underlics much of the west-central to southwestern lowlands, as well as those in the southcast
part of the property, and the Miranda Sand Member occupics a small arca between the other two
members in the southwest part of the site.

The subsurface conditions we observed in the field and the exploratory borings gencrally
conform Lo those described by the USGS. Limestone was encountered throughout the site. It
oceurs at or near the ground surface in the upper reaches of the hills and ridges along, the west,
south and south-central parts of the property. In the lower slopes it is typically covered by
terrigenous soil of residual, colluvial, and/or alluvial origin. The exploratory borings also
penetrated, and in scattered outerops we observed exposures of terrigenous soil and weak rock
interbedded with the limestone. These are dominated by silt and ¢lay and excepting the Miranda
Sand Member, they arc not described in the USGS characterization of the other two Cibao
Formation members. 1t could be that the Miranda Sand Member is more extensive than mapped,

or more likely that the USGS map highlights the dominant materials in the units.
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From a geolechnical standpoint, the subsurfuce characteristics in different arcas present
different conditions for the proposed development. These will be discussed in what follows:

The northcast part of the sitc where borings B-1 to B-4 and B-7 were drilied 1s
characterized by a surface cover of high plasticity clayey soils (sec Table 2) over the Iimestone.
The clayey soils, which are up to 15 or more feet deep (13-3), typically exhibit a med-stil to stiff
consistency but undergo significant sirength loss when disturbed and are prone o mstability. We
observed a moderate-sized earth flow on a slopc north of the dairy facilities that has an
inclination of only about 5° (Figure 2), which attests to the low strength of these soils. The soils
are also likely to exhibit a high potential for cxpunsion with increasing walter content, and
shrinkage upon dryingg. The underlying limestone is separaled [rom the clayey soils by a
(ransition zone where the surface clays mix with the limestone as the latter is dissolved by
percolating groundwater. This zone extends to depths of at least morc than 25 [eet (13-3) before
merging with weathered limestone. The consistency of this material varies from soft to hard.
Eirm limestone was not encountered until the borings penetrated to depths of 20 feet. and could
be as deep as 30 fect or more (B-3). The preliminary site plan that was provided to us as this
report was being preparcd shows most of the arca will be filled up to o maximum depth ot aboul
7.5 meters (25 feet) in the vicinity of Boring B-1 (Table 1). Unless disturbed, the clayey soil and
transition zone material will generally provide adequate bearing support for the proposed fill
which will in wrm isolate the expansive materials from [requent sigmficant moisture content
changes therchy protecting against expansive behavior, Caution will be required to minimize

7 Soil expansion potential arises from the samc physical-chemical phenomena that produce soil plasticity. High
plasticity soils typically expericnce larze volume changes in response (o maoisture content variations.
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disturbance of the sutface clay soils during sile preparation prior to grading to avoid creating
muddy, difficult working conditions.

Limestone ocears at or near the surface throughout the hills along the west portion ot the
property (see Borings B-9, B-10. B-12 10 B-14, the SC-# series, and 58-2 in Appendix A}, where
the preliminary grading plan shows crest clevations will be lowered by as much as 20.6 meters
{68 feet). The thick transition and highly weathered limestone 7one observed in the northeast is
absent and relatively competent limestone was gencrally found at depths of 15 feet or less.
Unfortunately the deepest exploratory borings in this area penetrated only 25 leet decp so it is
possible that some clay-rich strata could be exposed. The only significant permanent cuts to he
construeted [or site grading occur along the west margin of the property. The preliminary desipgn

. slopes arc inclined at about 45°, i.e., 1.0(1Torizontal): 1.0( Vertical), which should be adequate for
P ‘ ]

weak limestone or clayey pockels are uncovered. a lower slope inclination would be required for
stability. The presence of clayey soils on the excavation [loor is also likely to impact [oundation
stability. This will be the casc at the proposed shopping center location, where Borings SC-1,
SC-2. and $8-3 encountered zones of soft to medium stfl, very high plasticity (Plasticity Index
of 102% in a sample from SC-1) ¢lay at the [inal grade clevations. Mcasures to minimize the
potential foundation problems associated with these soils (bearing capacity, shrink-swell
behavior) will be required to complete the project. Recommendations for this purposc are

provided in the Conclusions and Recommendations scction of this report.

I overall stability if relatively competent limestone is encountered in the excavation. [f, however,
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Preliminary grade changes in the lowland valleys associated Lo Quebrada [licatea range
from zero (portions of the streams will be altered as little as possible) to about 11.5 meters (38
feet) of fill at the Boring B-18 location in the upper reaches of one of the tributary valleys. The
subsurface conditions in this portion of the site are the most diverse scen at the property.
Competent limestone occurs at depths ol near zero (¢lose to the ground surface as at Borings BC-
4 and BC-5) to more than 25 feet (Boring B-18). The intervening soils are an amalgamation of
residual, colluvial, and alluvial materials (sce corresponding boring logs in Appendix A) that
includes soft (N-values of 4 blows per foot of sampler penetration or less) and high plasticity
clays (see Table 2). The main geotechnical concern in this area will be foundation stability. for

which recommendations arc provided in the lollowing section.

The hills in the east-central and southeast scction of the property consist mestly of
competent limestone with occasional layers or lenses of Lerrigenous stilf to hard clay, sill. sand
(quartz), and/or gravel (sec Borings B-8, B-15, B-16, and 13-19 to B-29 Jogs in Appendix A). The
preliminary grading contemplates excavating much of the area to depths of up to about 16 meters
(53 fect) at the Boring B-8 site and some fills up to 13.6 meters (45 feet) thick (B-24 [ocation).
There’s u good chance Lhat the limestone and terrigenous strata that will be exposed throughout
much of the excavation arcas will be similar to what we have already obscrved and will therelore
present adequate bearing propertics for the type of single-family residential structures planned
for the project. Much of the clay we have seen s highly plastic, expansive, and exhibils
disturbance-sensitive strength behavior, and there is no reason to expect that deeper clays will be

different. No permanent cuts will be constructed in this arca so that cut slope stability is not a
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concern. Places where the clayey soils are exposcd, however, will probably conlront foundation
construction limitations. Recommendations to minimize these impacts are provided below.

Surface irrcgularities in the middle slopes south and west of the ridges at the B-22 and 13-
16 locations, respectively, suggest a history of periodic slope instability. They formed betore the
1937 pholos were taken but the slopes appear to have been rclatively stable since then. We
suspect the old failures are related to the outcropping of clay-rich strata such as the 12+ feel thick
plastic clay observed in Boring B-24. located in the middle slope south of the B-22 ridge. I we
project this layer on a 57 northerly dip it would outcrop in the lower part of the west-facimg slope
below the B-16 ridge. the other area that appears (o have experienced instability in the not too
distant past. The thick fills that will be constructed along the base of these slopes will act as
bultresses over any unstable soil outcrops and if constructed as engineered fills with adequate
drainage (sce next scetion), should improve overall slope stability in the arca. Additionally. the
planned lowering of hill and ridge crests will reduce the stresses acting on the slope contributing
to improved stability lower down the slope.

The only place where groundwater was observed was in the borings drilled along the
Quebrada | licatea drainage crecks. No proundwalcr was obscrved in the slope borings, nor were

any springs observed during the field TECONNAISSANCE.
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V- CONCLUSIONS AND RECOMMENDATIONS

Our site investigation did not (ind any signsficant geotechnical-geological limitation to
the proposed project. The site is located within the Northern Puerto Rico Karst Province but the
site subsurface materials contain relatively high amounts of terrigenous sediment, both mixed
with calcareous sediment and in carbonate-free strata, so the typical problems associafed with
purer limestone sequences are not present within the property. There are no sinkholes within the
site, nor did we see any cvidence of the existence of significant underground solution openings.
The terrigenous sediment includes plastic, scnsilive clay soil occurring as distinet strala or mixed
with other earth materials. including weathered limestone. These clayey soils ure susceptible to
landsliding. We observed one shallow carthflow that oceurred on a 3¢ slope and there is cvidence
of previous slope instability on several stecper slopes (see previous section) that is probably
related to the presence of clayey soil. The proposed site grading, however, will minimize the
potential for slope failures by the construction ol large ecmbunkments along the lower siopes that
will act as buttresses and by reducing stresses within the slopes by lowering the crest elevations.
The only signilicant permanent cuts will be located along the west property boundary where the
subsurface materials appear to be dominated by competent limestone.

The most significant limitation to site development is the likelihood ol exposing plastic
clay at fina] grade clevations in some of the cut areas. Specilic recommendations to minimize the
impact of thesc soils on building foundations are provided below. A second limitation 15 the

presence of relatively weak soils along the Quebrada Hicatea drainage. The site grading plan
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shows that the three bridges thal arc planned on these crocks are focated at places that will

receive between 6 and 7 meters (20 to 26 feet) of fill.

_l*u‘l

The following geotechnical and foundation recommendations are provided:

Ceneral Site Excavation: Signilicant carthwork is planned for sile grading. Most of the
property will be either hilled or cut to attain project grades with maximum cut depth and
fill thickness on the order of 20 meters (66 feet). The two deepest borings attained depths
of only 35 feet and most of the borings did not penetrate below 25 feet. The malerials
encountered to those depths can penerally be excavated with conventional cxcavation
cquipment including heavy-duty bulldozers and excavators. However, below the depths
ol there borings there could be layers of hard. indurated limestone that will require the
use ol rock excavation techniques to remove, including the use of explosives or heavy-
duty impact breakers. Deepening some of the borings will improve our knowledge about
the presence of dilficult lo excavate limestone.

Expansive Soil: As noted above. it is likely that plastic clay soils will be exposed at final
project grades in different parts ol the site. These soils are likely to expericnce large
volume changes in response to moisture conient variations, expanding (swelling) with
moisture intake and shrinking as they dry up. Buildings whose foundations undergo large
differential shrink-swell motion can experience severe cracking. Decpening some of the
borings will provide additional information about areas where clay soils could be exposed

during site grading.
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A common approach to reduce the effcets ol shrink-swell activity is to bury the
expansive soil under 3 or more feet of non-expansive fill material. Significant moisture
variations due to weather conditions will generally occur within the fll cover whereas
s0il moisture in the expansive soil will stay relatively constant. At the same time, the
weight of the fill resists the expansion  pressures  associated  with swelling, We
recommend  the removal of any expansive cluy soil encountered from below the
residential structure footprints to a depth of 3 feel below final grade and its replacement
with non-expansive, compacted fill material (constructed in accordance with the
specifications provided below). This recommended cxcavation shall extend laterally a
minimum of I-meter beyond the perimeter of the proposed structures. This seleet i1l pad
will not be reguired in 01l arcas where 3 or more feet of non-expansive fill material is
used to attain final grades. Tn addition, rain water trom the roof of the structures should
he collected and disposed of through the project’s storm watcr system o prevent ground
catyration near the proposed structures, and a sleeper grading sloping away from the
structures should be provided within a distance of about 2 meters from the slructure so
that rainfall will drain quickly away from the foundation.

Suitability as Fill Material: Limestonc and non plastic soils excavated from cul areas
will generally be suitable for usc as compacted fill in fill areas. The clayey soils that
occur in some arcas, however, will generally not be suitable for use in engincered [ills.

Low plasticity clays or horizons with low clay content could be used but may require

frequent reworking of the soil in (he licld in order to attain the optimum meisture
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contents necded 1o achieve the compaction levels specified below. Sheeps-foot type
rollers arc gencrally more effective for compacting clayey soils.

4. General Recommendations for Earthfill Construction:

Construction arcas shall be ¢learcd and grubbed of vegetation cover and topsoil as
well as any structural debris, existing non-cnginecred fill, and garbage that may
exist at the ground surface (topsoil may be stockpiled for later use during site
Jlandscaping). The latter includes sludge and soft sediment in the existing
oxygenation pond and two currently non-existent ponds located in the vicinity of
Borings B-3 and BC-7. The exposed surfaces shall then be proofl-rolled with
several passes of a heavy vibratory roller to delect any soft soil spot that may have
to be removed and to densify any surface soil that may have been disturbed during
the clearing and grubbing and/or cut operations.

All fills will be constructed using soil material that classifies as non-expansive, A-
2.6 soil or better in accordance with the AASHTO soil classification system,

All fill shall be placed as an enginecred compacted fill in 9-inch thick laycrs and
cach layer shall be compacted to 95% of the maximum dry density of the 11l
material measured in the Modificd Proctor Test (ASTM D-1557).

1§11 placed on sloping surfaces shall be keyed into the existing in-situ soil s0 as 1o
prevent the development of a preferred surface o ( sliding along the contact of the
in-situ soils and the engineered compacted till. Keys shall consist of 12-inch high

steps at the cnd of cach lift.
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15111 slope inclinations should not to exceed an inclination of 2.0(H): 1.O(V). All fill
slopes shall be promptly planted with appropriale vegetation in order to minimize
soil erosion that could lead (o slope instability.

Any springs encountered during site grading or other constraction activitics shall
be provided with adequate drainage outlets (French drains or other appropriate
measures) to prevent the buildup of excess pore pressures in the soil. Under no
circumstance should a spring arca be covered with soil or paved over without
previously having constructed a drainage outlet. The project should be provided
with adequate surface drainage mcasures o collect and conduct runoft’ to the
project storm water system. Under no circumstance should water be allowed to
accumulate anywhere within the project.

All earthwork should be supervised by a qualified soil technician working under
the direct supervision of a Ceotechnical Engineer 1o verily that the work s
performed as deseribed above, including the identification ol any expansive soil

that may be exposcd in cut arcas.

5 Foundations: The residential structures may be founded on conventional shallow

foundations which may consist of independent or continuous spread footings bearing on

engincered compacted fill or the natural in-situ earth materials (exclusive of plastic clay

goily) at & minimum depth of 2.5 feet below final prade. The footings can be proportioned

asing an allowable soil bearing pressure (Qun) of 3,000 pounds per square [oot (psl) for

the engineercd compacted fill and the in-situ carth materials (again exclusive of plastic

I | L . N | I T || || S - | —_— — — —
Ll =1
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clay). This allowable bearing pressure may be increased by 30 percent for short duration
and transient loading such as wind and carthquake loads. Ground floor slabs may be
designed as conventional slabs on grade bearing on compacted fill or the natural in-situ
soils (also exclusive of plastic clay). Alternatively, the residential structures may be
supported by “flexible™ mat foundations (consisting of monolithic reinforced concrete
glab with thicker sections under load bearing columns and walls) bearing on the
engineered compacted fill or in-situ materials (with the clay exclusion given above). The
mat may be designed using a Modulus of Subprade Reaction (Kg) of 120 pounds per
cubic inch (pet). A concrete apron shall be constructed around the perimeter of the mat

extending to a minimum depth of 18 inches below final design grades.

o

Foundation Preparation: Prior to concrete placement, the foundation bearing surlaces
shall be eleaned and any soil disturbed during the foundation cxcavation operations (or
anytime thereafter) shall be removed so as to provide an undisturbed bearing surfuce. We
further recommend that loundation excavation and construction be scheduled such that
the casting of the [votings or mats may be completed within a short period of time alter
(heir excavation to minimize disturbance of the foundation bearing soil or [ill due to
construction operations and/or weather conditions.

7. Cut Slopes: The preliminary grading plan shows permanent culs with 1.0(11):1.0(V)
slopes along the west property boundary. Qur information concerning subsurface
conditions in the gencral vicinity of the cuts is limited to scveral widely-spaced borings,

none of which penetrated the full depth of the proposed excavation. If, as expecled.
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competent limestone is encountered during the excavations, the cuts are likely 1o be
relatively free of stability problems. If. however. the cuts cxpose clay-rich strata or
otherwise weak horizons (for example, poorly cemented sand or weathered limestone),
cut slope stability will not be good. It is impetative that the cuts be reviewed by an
engineering geologist and/or peotechnical engineer to verily that there are no materials or
ueologic features that will adversely impact cut slope slability.
8. Bridge Structures in the Hicatea Creek Drainage - General Geotechnical and
Foundation Recommendation:
According (o the preliminary prading plans, iwo crossings of the [licatea Creck

are proposed with an additional crossing over one of its tributary creeks (Tigure 2). The

plans show Bridges No.1 and 2 (BRI and BR2) crossing Hicatea Creck and Bridge No. 3
(BR3) for the crossing the tributary. Borings BC-1 and BC-2 and BC-3 10 BC-6 were
drilled along Hicatea Creek at the locations of BRL and BR2, respectively. The general
subsoil profile consists of colluvial and alluvial materials underlain by weathered
limestone. The upper colluvial/alluvial materials were encountered in a variable
consistency mostly ranging from medium to oceasionally soft as indicated by the
recorded N-values. The vertical extension of the surficial soil ranges trom 5 to 17 {t at
BRI (o 5 to 7 {t depth al BR2.

We anticipate that duc to the weak soil thickness cncountered at BRI and the
location of the groundwater level, a pile foundation alternate is required 1o support the

bridge structures to transfer the loads thought the compressible soil materials to the
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underlying weathered limestone formation. We suggest providing precast, sectional
conerete piles (12 inch square or cireular) driven into the weathered rock formation. The
medium to soft colluvial/alluvial materials arc likely to compress (consolidate) under the
new fill embankment Joads, which will be up to 8 meters thick according to the proposed
preliminary final grade elevations. We therefore recommend providing a surcharge
embankment to preload the compressible deposit such that the expected consolidation-
related settlements occur before the pile foundations are installed. Consolidation
analyses, surcharge recommendations and pile capacity estimates will be provided in an
Addendum to this report.

At the location of BR2, the colluvium/alluvium deposits extend to depths of 7 (L

. The Designer may consider providing a continuous spread footing for the bridge

preliminary designed using an allowable bearing capacity of 4,000 psl. We recommend
casting the west abutment foundation at an elevation of 121 meters. lor the cast
abulment, a tapered foundation may be reguired to place the foundation to an elevation
ranging from 123 1o 120.5 meters, from south to north.

Borings BC-7 and BC-8 were drilled at the location of BR3. Soft to medium stiff
soils were encountered to depths ranging from 17 to 25 ft.  This material consists of
alternate layers of silty sand and lean to plastic clays. A 7 to 8-meter fill cmbankment 1s
proposed for the approach roadway; the new [ill load would cause ithe soft clay materials

to consolidate inducing excessive settlement. We recommend that a pile [oundation also

I abutments casted on the underlying weathered limestone.  The foundution may be
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be constructed for this bridge structure.  As al BRI, the soft clay deposits shall be
preloaded to provoke the consolidation-related settlement belore constructing the bridge
structure. Consolidation analyses and surcharge recommendations will be provided I an
Addendum o this report. In addition, it is necessary to drill deeper than the 20 {t drilled
at the location of Boring BC-8 in order to estimate the pile ultimate capacily.

1t is assumed that the abutment walls and wing walls will act as foundations and
reluining walls allowing rotation. The carth pressurcs acting on the walls shall be
determined using a riangular earth pressure diagram acting on a vertical plane passing
through the heel of the wall and cxtending {rom the botlom of the wall to the proposed
sround surface. This triangular earth pressure diagram shall be culculated using an
“active” lateral carth pressure cocfficient (ka) for an angle of internal {riction (¢) of 32
degrees and a unit weight of 130 pounds per cubic foot tor the backlill material to be
used.  ‘The bridge abutments and wing walls shall be designed 1o resist horizontal
pressures from the back{ill that will form part of the access ramps 10 the bridge. Any
other surcharge loads acting on the ground surface at or near the wall must be added to
the previously mentioned earth pressures to determine the final design lateral loads acting
on the wall. The above lateral carth pressure recommendations assume that adequate
drainage is provided behind the walls, We recommend that a geotextile Tabric, crushed
stone layer and perforated drainage pipe (or weep holes through the walls) be included in
{he design such that any water that may reach the back of the wall is disposed rapidly and

efficiently to prevent the development of unbalanced waler forees behind the wall, The
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Geotechnical Engineer’s ficld representative must inspect all foundation bearing surfaces
t6 assurc that the recommendations presented herein are  implemented during
constraction.

Finally, we recommend that the ydraulic-lydrologic I'ngincer evaluate the
scour potential at cach of the bridge locations.
Foundation Recommendations for the mew Water Tank: A new waler tank s
proposed at the location of Boring B-22. The grading plans indicate that 3.7-meters of
fill material are required to achieve the 178m final grade clevation, so the new tank will
he casted on an engineered compacted [ill material.  We recommend providing a mat
foundation slab for the now water tank placed on the new [ill material and designed as a
slab on grade using a modulus of subgrade rcaction of 125 pounds per cubic inch and an
allowable bearing pressure of 3,000 pounds per square fect.
Pavement Design: We rccommend using a Calitornia Bearing, Ratio {(CB3R) of 10 for
man-made fills and (he in-situ soils after proot rolling (o establish the design subbase and
pavement thickness for the project and access roads. We further recommend that a
flexible asphalt type pavement be used.
UBC Subsoil Profile Characterization: The site final subsoil profile was categorized as
S, according 1o soil descriptions presented in Table 164 of the 1997 Unitorm Building

Code (LUIBC)
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12. We recommend deepening Borings B-8, B-9, 3-12 1o B-14, B-16, B-19. B-20, and BC-8
to obtain additional subsurface information necessary to complete the geotechnical

analysis and recommendations.

V- CLOSURE

The above stated conclusions and recommendations arc based on geologic and
enpineering analysis and evaluation of a limited number of soil samples obtained from widely-
spaced subsurface exploration sitcs and observations of existing surface conditions at the site.
Although the evaluation approach used in this study is consistent with those used in ordinary
peotechnical engineering and engineering geologic studies, variations in subsoil conditions or
other uncxpected conditions may be encountered during construction. The nature and extent of
variations between the cxplored locations may not become evident until construction 1s
underway or completed. Subsurface conditions dilferent from those anticipated based on our
investigation may nceessitate re-evaluation of thesc recommendations and adjustments in project
design. It is advised that GeoCim, Ine. be retained to observe geologic/geotechnical conditions
during site grading in order to help confirm that our assumptions and recommendations are valid,
to verify seneral compliance with design concepts and recommendations, and to assist in the
development of design changes should subsurface conditions differ from those anticipated prior
to the start of construction.

This report has been prepared for Caram Construction Corporation for use in the design

of the Monte Arenas residential development project. In the event of any change in the nature of
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the proposed project, the conclusions and recommendations contained in this report should not
be considered valid unless the changes arc reviewed and the conclusions of this report arc
modified in writing by Geo Cim. Geo Cim will not be responsible {or any claims or liability
associated with interpretation of subsurface data or reuse of the subsurface data or engineering
analysis contained herein without the express written authorization of Geo Cim, Inc.

We request to be consulted should there be any questions as to the intent and general
scope of these recommendations. Likewise, we also request to be informed of any changes in the

scope of the project that may require a revision of these recommendations or it any additional

recommendations are required.

. Respectfully Submilled,
GEO CIM = LUIS O, GARCIA & ASSOCIATES
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I Table 1: Exploratory Boring Data
Monte Arenas, Vega Baja, PR,
. G.C.1 JOB No: 3245-05
I i Caordinates (Mts.) Existing | Proposed | Estimated Water level depth (1) Drilled Types of Drilling (1)
“(T:-:::'g f;rmmd f:rmmd Cut/Fill Depth
l North East Elev. (M} § Elev. (M} | (%) (M) paping deill|  at 24 hrs tft) N lHE bpf  [N2=100 hpf
B-1 . 261,513, 5. : _Z(_)'i IO‘)'? ' 130lﬂr 1_”47 a5 7.31 N/A N/A . 2().-5 14,1} 65 ‘
I B-2 I 261.331.2 ?'OIJ?‘)I_FC I 13048 . 130.75 0.27 A N/A '[ 15.5 15.5 : 0.0 !
[ — . PR \ ; e
.I B-3 ' 261,374.9 02,1569 0 13795 1 (427 278 NA L NIA ‘f 253 25,5 00 i
' i B-4 | 201,486, 2_1 202,297.6 , 144.68 . 146.67 . 1.94 MN/A ] _N:fx'\ i 12,8 198 ; (:.{;- [
I B-5 s 261,144.5 :20| 9433 13221 132.50 029 15,50 0 e 353 35.3 : 00
;(- 26 t“]_‘_)%-B E}‘h? : 1:43..6(1'. 1.‘35.;).(;_j- 2_7(1 \N/_\_J _____ N fx\ : ) _25.5 255 _| _()_() |
I B-7 | 2013305 ‘202‘312.3; 14861 1S0.00 139 N/A N/A ‘ 24.9 200 49
PR T S ST I .l .
B-8 | 20612038 2()2 201.7 . 162 44 146.50 -15.94 N/A N/A : 4.8 5.5 9.3
—_ e — - e I - H - - —
I B-9 ] 261,106.2 } 201, 71w7i‘ £54.36 13930, 1506 N/A ' NA 288 255 I 0.0
_ B-1( _: 201,177.7 :_20! 853.4 130,34 { | 136.08 5,'{’(.) | ) 24(]()_ _—:-- . :‘ _.’_25."! 150 10. 4_ !
'. i B-11 I 261,050.2  201.871.8 ' 126,08 134.00 7.92 100 [ e I 25,5 255 0.4
JR . .| - ’ . . . . _— m— e
i B-12 260.811.9 : ZOI 028 16311 14450 <M1l NIA | MN/A 10.4 2.5 7.9
I l B-13 | 2(:(] 08?“ . 201,920 156,83 F49 30 | —?.33‘ NiA l_m'N/A” 1005 3.0 boTa
I ‘ _B-.H : 2;':(),9("2.H_i 2(}1,96;;| 1145, ‘;2_ 144). U“()“” -‘i‘?l N/A : IN/A -_l. f4.1 N ___3.“6-
i B:I_;__ 2;’;_(-)% 7. | 202,112.5 136,16 : 142 80} .64 N/A N/A : 253 15.0 10.3
l _B:]G J 261 {)-;] . --_2_b2 24_»_0.1 15?1.3! I 149,68 | -9.13 MNAA ! N/A 255 4.0 __l I‘i
i i e e : ! R . — .
j B-17 2609192+ 202,165.0 14294 11974 6.80 NA N/A I 255 255 0.0
I | B-18 ” ‘2(\ 1 740.6 I-2()2,25§ 0 |42..l‘19_-. 153_5‘)_ __";ll. 30 I‘J.SO_ ‘ -_- | 255 23.3 0.0 i
E [;-I') : ?.(10‘)2(!2 2023467 Iﬁ‘).74_d"[ﬁ‘).5() —i_f) 24 NYA _1 NA T 24 20.0 _éll..‘)
Co L R R i [ 2 | _
I l B-20 1 261.090.7 2202,45(3.7f 16896 | 6040 | -8.56 NA \ N/A ; 155 15.3 0.0
Vo b e PO : — i ] .
I B2l | 261,193.9 ! ! 202 f3274§ 16254 © 165.15 261 Na | N/A 15.5 1.0 4.5
o s e i e e s s ms o
I ' B-23 . 261.143.7 l‘ 202,791, 7 160.96 i F65.59 163 N/A N/A I 15.5 15.5 J 0.0
. ’ | B-ﬁ 2_.(1(},?.)@8.:1-' 26101 : I47.I_5 160.75 B _N/A ONA L 246 24,0 ! 0.0 _
Baring Data 2/10/2006 1af 2 Geo Cim, Inc.
|
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I Table 1: Exploratory Boring Data
Monte Arenas, Vega Baja, IR.
. (.C.1. JOB No; 3245-05
I ) Coordinates (M1s.) Existing | Proposed | Esrimated | Water level depth (ft) Drilled Types of Drilling (ft)
“‘_’q":‘g Ground { Ground | Cutil Depth
I ‘ North Kast Elev. (M) | Elev- (M) | 4} M} | puring arin]  ac 24 bes (t) N 100 bpf N300 bpf
R-25 260,935.7 2027421 139.14 13914 .00 | N/A M/A 19.4 | 4.4 30 :
I _B-I(‘i_ | 2(3(,).7;;16.2 : 2()2,642.()-" [58 17 138,17 (300 N/A MNIA ;“ 243 16,3 %.0 -:
I B-27 i 2(-1.(-_3,8‘:;;)._0_- 202,460.6 _._;4 13 [36.55 - 2_42 N!A" N/A 203 | [0} | _(;_3 :
! _l L e e e s : i . . .
l l E-28 . 260,704.1 202,375.4  160.49 157.00 349 0 N/A MN/A i 2535 253 0.0
. I ——— I _ ' b .
I B-29 I 260,990.3 ‘ 202,417, 1 ! 166.37 | 16240 =397 NIA , N/A ‘ 1.8 8.0 ! 28 |
S — - : S e e !
BC-L | 261,0003 | 2017752 F2592 | 13400  BOR . 750 | e l 24.3 140 | 103 |
I i mf-iC—Z :-_26;.()07.;_4 2(]-1 79].7 Co125.73 '__134(1{) | 8.27 0.50 e | 247 | 24;..7. __ :)(l | -‘
S S ; - B - ]
I i -I;IC—"- i 2(31,2_“;8 1, 2019366 . 12732 | 130.04) 268 NiA ' N/A ; 4.3 8.0 | 6.3 Jl
;IC—S :1_7(1{_2.(15 ‘)__"2()1 ‘)?;_(1_ | I;’,Afl-if--‘i__I H;J-UU 5.55 ) izl-.ﬂ(] I | ]‘).]l H 8.5 | I().{i_ |
I. ]- BC—() im26|_2(12 I_F_ 201 9;6_75 b124.26 ! 130.00 '*17;1 10.00 __ -~: o l.‘.).4 105 . _S‘J .
T P S i , by
I !“ BC-7 ‘ 261,103.7  202,049.5 - 127.47 ; 13552 805 500 J'__ - ‘_'HS 5.5 100 i
| B(:'-_S "j_‘zﬁl 0832 '_ 202,055.7 12778 13552 7.74 EO).CH) I ----- T 1 RIA . 0.0 1
I ;_ é(__'_[ _| 261 2_,.; 2.5__“;'20| T, 0 I--Ll_‘!-'f‘) _ i;ll.Z() ‘ m-l 59 N N/A o N/A | 2‘_1-5 : 25.5 o 0.0 )
. — . : S T : | » _
3 SC-2 201.,267.4 201,637.3 141.63 __I_4_|.2U_-_“-(J4'5 _ N/A i MN/A o ]‘)3 | (v, (Ei ]
' I SC-; \ 2(1],29]; I 201,740, 9 14522 . 14120 0 402 ¢+ WA i N/A : 14.3 35 Jl 8.8
’ 85- :7._ 2o|‘272_‘ 201,637 | : 14600 I 14000 _ -0 0;}  wa oA : 253 20.0 ; 53
5s-3 : 261,308.1 : 2()L(]()4.2 ' ?3?.69 ‘_ F.%D..()‘} 0.040 N/A | N/A i 253 25.5 | U..U i
l'i'(;;:l-l;fBUI'illgs = h m‘; T'otal linear {eet = 2194 740.4 173.0
I
|
|
@
|
foring Data 2/10/2008 Zof2 Gieo Cim, Tac.
|



S0ELE

S159] UBDILSSE|T |I0% Jo nsay ¢ SI0E] | GOFGPED e “aUf U0 03y
UMOIQPURS NI 01 R0BN AEID HD  (gh-v 649 FOL G 00 08¢ 001 OFC P OFsT . T ! 508
MO ST PUBS 210S” ,m_u._._... 1 _\_H:\_.m €8¢ §EC 00 697 - TLE £01 -SOTO6I i
UN0IG YSIMORE PR AWAS B HD (gpageoy 6L LOT 00 0TS 00L 081 coge € 804
“wojlza aied Lancfuworg afed qeamrE aden Ay Apues g _“B_uhq. eF TIF 0% FET Qg TEL -0 < g
T 01 PUES PUE BTG R HD (v 689 6El Til o 086 TIL o T91 gulg0r S g
wwof[ad esd 1Sy Lep a:_mmm gh! ?:@ fv F0 TEE 00 96T 9sE 091 U001 S §7-8
- .,amm,_.uss “pues swos * Eu_ HY (v LTL €02 00 719 6L . €81 ‘o‘.m.‘m.m 7 vz
I L N I e T T
SN TUwoIq ysEworjal pues ap el 1o ﬁe_iﬂ REQ TILC 00 14T L S0 TEL | pesy ¥ 0z-g
03k YsImIg ‘mof[a< djed puss oy Bl 1) oWy ._ LT8 1 L9100 OPT | 0B O --.Mlc.m_._._n.m b s
AMOfJaA USIUMOIQ PUES WS BD. HD  (gelge-w | LOL . E6T 0 00 | TFb 865 - 9€l | 0b<T z $1-9
s aped .az puE puEs awmos e 0D ¢ a-lv K€z 99T 005 | 001 %6 SE geer | F 9rg
"wofjad afed La3a YIS pue pues awos Rari) D L7 §TT L gEs ! $90%% ¢ ' ocrg
“wopad oped (ej0 SWOS PUES! DS fpyppy 0 796 00 ob | oc o6 06 b 714
‘par “nol[as USIImOIg ‘puBs a[ Aoy MO Ry L8 _ sl 00 | ozes o0l w9 ebeT | ¢ -8
028 2[8d MO TS pUP puEs 2wIs TaARD, YD) BR F O S SO-000 ¢ P
par ol eI UMOIQPUBS SIS T (g PO 881 00 LS O8L €T Corit z o
T fe3 Ew@ mgmm.m...a.o.m ns) wz ,... ...n.e._‘,-{ “ nﬁ‘_ rmm|_ 00 _ m.ﬁ. . <86 T i Momulw re |
W0 YSIPPRS PUES A WS TN | (kv £cg Y R A T (5 B A B oty s
wnoiqaed Gan U0 S ApUS YW Oy PSS 99r 00 LSS gLL 6l 06EL b =8
u01q o3 ofed 'pues AWos “Te): | Oy b9 otz | 00 | oser Coses 001 | oesL | b -4
| % | % | % | xepur [y Taung |
OLLAISIA S| 53t § pues paeap| onsed | pmbig | onserg | (14D O ON
" L AZIS NIV D %) SLOAIT OudgyaL Ly | Triad [FIdNYS| ONNOs

LS3L STLHAdCHE }IAANT

NOLLVIIIELNAAQL TdINYS

S0-5PTE "ON 401 [DD

H'd ‘eleg 554 sewary juoy
Arenrung 3sa] UONEIJISSE[D) [0S "7 A TIV.L




SITE LOCATION MAP

MONTE ARENAS DEVELOPMENT, VEGA BAJA, P

[EANEEE CE cael

poell T RA o
TS 0 CARCIA & ASSOCIAT GO0 LB NTSL e/10/06

[ P Fiiz,

324509 I




Giovanni: F\outocad\drawings\3245-0%5 Monte orengs\Feb 09 2006\X New bor

O
punt 2

(%umt 1 f’?@r

Explanation:

Exploratory Boring Location
B-1 and Number

X Approx. Earth Flow Location

oy

-
i
o
-
20
—
]
X

L

&)

61

¥ 78.

79'0

0 10 30 50

_———
GRAPHIC SCALI (M)

w=
e S
X i1
o
52 ? k
3
N
w 7
£
ot iy

RK AREA NOPE
L. area=3A425.23

] A e Y ? GREEN AREA:
.—r—'. - ! E: 1T | | ) I

S

Lt
N -
“ If/"
A\ ;
: f/ f_“ _—
g llb (!)r-.‘ !
< .
° =
20 M -
;/ '1\ -
A A0
= M ’6
: N8
=
AN ®
- N A
L)
: 5
L
'. :
4 6
== \
o
v
4] - >
s G?»

Site topography and Boring Location Plan

NOTE:

MONTE ARENAS DEVELOPMENT

VEGA BAJA, PR

LUIS O. GARCIA & ASSOCIATES
GEOTECHNICAL ENGINEERING CONSULTANTS
AMELIA DISTRIBUTION CENTER LOT. 26 A4 EMMA ST
GUAYNABO, PUFRTOC RICO 00968-8007

DRW. BY:

G. ORTEGA

02/10/06
CKI. BY:
J.B.
SCALEZ:
1:2000
FIGURE No. -

2




LULS O GARCIA & ASSOCIATES

MONTE
G,

ARENAS DEVELOIMENT, VEGA BAJA

GEOLOGIC LOCATION MAD

{10l

1 U vl e/

T
v

3245 05




APPENDIX A

BORING LOGS



BORING LOG No:

_.B-01

l BLOWS | L l o ,m1 2 3 4 5
DEPTH ON N | gy |wn | LL | Pl Symbol DESCRIPTION w e
M FT SAMPLER Ne10 20 30, 40 50
I N 112 3 [1.07|335 CLAY, plastic, soft, red, reddish " s
/ yellow 3 S
. | e e __. . /’___ _
I T 235 8 218 1 SILT AND GRAVEL-sized © op
| limestone frags., trace sand, stiff, A /
S I _ Jbrownish yellow, pale yellow. 4+ -\}”f! :
5 6-7-7 14 16.0 m:-'-- WEATHERED LIMESTONE T
A sampled as gravel, some sand, l‘
: 77 medium to fine weathered N
T 27-28-27| 55 15.8 7 limestone grained, little ‘\\ L
I ] ey terrigenous silt, friable-weak, N
. I R R Lk MH_ yellow, pale y_e!low e _1;_ e
01 353 | 8 27.9 P CLAY, terrigenous, some e T
l s 757 limestone gravel, little sand, 7
] Loar medium stiff, yellow, pale yellow, y
T I Y 2251 brown. ] _ S
o . ./ e
->(j0-40—50i3 '140 10.7 {1 -sampled as clay, abundant terrig.; |
156 40 little calcarecus sand and graved, \
4 fine to medium grained sand, ",\
compact, friable, yellow, pale |
yellow, brown., \
ko P b o
<1 36-50/2" 200 |(4.5)]16.7| | yellow, white, strongbrown, | R
END OF BORING NO. B-1AT
| 19.67 FEET DEPTH.
Note: No Groundwater observed
!. during drilling.
I | |
STARTED COMPLETED
DATEHOLE 12.13-05 12-13-05 eo Clm
ELEVATION TOP OF HOLE
427.84 (130.44 mts)
ELEVATION GROUND WATER GEDTECNIA Y CIIVIIENTOS
_ GEQTECHNICAL TESTING SERVICES
CATION (Coardinaies or Station) 7.Q. BOX 10872, SAN JUAN, P.R_00022-0872
N 261,109.2 E 202,109.2 Monte Arena Residential Development Vega Baja, PR
NAME OF DRILLER DRILLING EQUIPMENT  /METHOD
Rubén Nieves ~ CME-55 . SPT . —_—
v;? BLowe (F:gg;rsmr'lﬁ' TASTM o-1s88) _’ fi’ g_\l;ﬁﬁm?r”:m:ﬂ'mr APPROVED JOR No. ~3245-05 I RORING No.
R T] UNCONFIEE & UMPRES.';IVE STRENGTH, T5F PL | PLASTIC LIMIT IN %
I ¥ | WATER TABLE OR PHREATIC LEVEL Pl | PLASTICITY INDEX TN % 10r 1 SHEETS ‘ B-01



T BLOWS | oq,@1 2 3 4 5
DEPTH ON i N gy [ wy ¢ LL [ Pl Symbal DESCRIPTION we
M ET SAMPLER Naw10 . 20 30 40 50
I K 379 | 18 (4.5+)/14.3 J "l Terrigenous SILT, little fine sand f N
1 | and wx. limeslone frags., medium AN
{ — — iy dense, yellow. r .f : \Q-{;‘--‘
l ’ 8-10-18 | 28 [(4.5)] 101 0] Mixture of wx. hmestone and | .
2 P17 terrig. silt and clay; medium | N
] ! -L‘s 11 dense, brown, white, pale yellow, ‘. ‘\@
I ° M 13-19-23| 42 10.9 .} [ fight olive. | -
/ L 4G i
- o L»i? .i' o B h '*i N e
-\123—33-31 64 9.7133.5| 23574571 WEATHERED LIMESTONE:
I A . *ﬁ‘z—? sampled as silty clay (CL), trace ' /
: | limestone fragments and sand, : s
10 A13-22-26| 48 13.6 S ALY white, palg yellow, brown. * &,
I ) ~Sear ] -frace terrig. clay : .
- - /'. -
) |
1
&
I FA16-3141) 72 |4.35/14.3 % -terrig. clay and silt, little wx. ¢ 7
15 A ] i limestone frags., orange brown. _ e _
" END OF BORING NO. B-2 AT
l 15.5 FEET DEPTH.
Notes:
1. No groundwater observed
during drifling.
l 2. Very hard drilling at 16 ft. depth.
I STARTED COMPLETED s
DATE HOLE 12-6-05 12-6-05 (3|eo( Nim
"ELEVATION TOP OF HOLE o v
427.97 (130.48 mts)_ — e
"ELEVATION GROUND WATER T o | GEQTECNIA Y CIMIENTOS
. R GEOTECHNICAL TESTING SERVICES
CATION (Coordinate '~1 or Statlon) L PO BOX 10872, SAN JUAN, P.R. 009220872
I _N261,331.2 E201,991.8 . Monte Arena Residential Development, Vega Baja, PR
MAME OF DRILLER DRILLING EQUIPMENT  /METHOD
Rubén Nieves ~ _ ~ CME-55 SPT
K L"JSS&% T ]L'L' ‘e Lz - | APPROVED IJ_DF‘_ No. 324505 |BORINGNo.
| s | UNCONFIED COMPRESEIVE STRENGTH, ISF_ PL | PLASTIC UMITIN®G | .
l ¥ WATER TABLE OR PHREAYIC LEVEL FLUTPLASTICITY INDEX IN % T or 1 SHEETS B'02

BORING LOG No: B-02




BORING LOG No: _

.B-03

I BLOWS I M1 2 a3 4 5
DERTH ON N [ gy {wn | LL | PI DESCRIPTION W
M FT! SAMPLER NGO 20 30 40 50
1121 3 (1.0)]36.1 CLAY, trace silt, trace rools, soft, |
Y vellowish brown, very pale brown, \ /
S — B [ G gray. . o - \ ‘.’.______—_
M 234 | 7 [(20)288 SILTY GLAY, trace sand, med. * ;
A 1 sliff, color as above. \ If
|
ST 356 | 11 |225{247 41 -brown i ‘P\
g / i
123 | 5 [(1.5)28.1 ) .litfle to trace sand, trace gravel | .
& b and roots. \ \
. 4 o _| bl L ________ \____._.. Sh — }
107 368 | 14 |2.09/31.3]85.2|67.2 CLAY, little silt, trace sand; stiff b‘\’\ e
’_‘s‘ reddish brown sand. (CH) \ *
\\ '
y N
1 3-4-16 |20 115} 46.1171.6/55.7 I & ._\. -
- 15 _'j(l ' DA It i Begin as above (CH), then SILT, N
- weakly calcareous, orange. . ~
s
I (U SN NN A U o I 1 1 O _ _’”/ .‘/_ N LY
P S .
1| 14-21-34 | 55 20.2 Mixture of weatherad limestone ,’ ¥
20 - <1 and plastic, terrig. clay; little !
7 limestone frags., very dense, pale !
27 yellow, yellow. ‘-'
_ _ _ LT S
o
i , , , CL I
\< 1-1-1 2 15.8 Terrigenous silt and limestone e
25 ’_\[ frags.; very soft, yellow, brown. !
!.
_______________________ . L! .
N 7-48-50/3" 143 19.7 &1 Mixture of terrigenous silt/clay and . -
30 + _ ~{_weathered limestone; hard, yeflow. | )
END OF BORING NO. B-3 AT
30.25 FEET DEPTH.
Note: No groundwater observed
during drilling.
| |
DATE HOLE STARTI%E% 905 COMPLETED eo Clm
ELEVATION TOP OF HOLE T g™
452,48 (137.95 mts) wl___ g
ELEVATION GROUND WATER - GEQTECNIAY CIMIENTOQS
— GEOTECHNICAL TESTING SERVICES
SATION (Coordinates or Station) ~ P.O.BOX 10872, SAN JUAN, P.R. 00922 0872
Q‘ _ .. N261,374.9 E 202,156.9 [Monte Arena Residential Development, Vega Baja, PR
AME OF DRILLER DRILLING EQUIPMENT  /METHOD
Rubén Nieves CME-55 SPT| o
e e || R e [ Rebroven T8N, 3245.05_| BORING o
o | UNCORFIED ¢ :GMPRESSIVE STRENG IH, TSF PL PLASTIC LIMIT IN % T
¥ | WATER TARLE OH PHREATIC LEVEL - P | PLASTICITY INDEX IN % 1 oF 1 SHEETS B-03




BLOWS | |
DEPTH ON . N | qu | wn LL | Pl Symbol DESCRIPTION we
M FT] SAMPLER ’ N&10 20 30 g 50
T 246 | 10 [(2.0}394 SILTY CLAY, trace rools, stiff, l* )
. \ yellow, light brownish gray. | ;
: | i
2 *
346 | 10 [(2.0)]35.3 / red, light brownish gray. ? !
I
/- / | ,
. i .
> 347 |11 [2.61]/335/985(77.2 / Jlight gray. (CH) G "
1 9-25-31 | 56 (4.5+)| 8.6 ﬁfﬁ:jﬁ;; WEATHERED LIMESTONE: T ®
I 1A p%rA sampled as cale. silt, compact, |
. : ; |
| ; . friable, white, yellow. .
10 198.47-50/4f 122 7.3 2485 -raceitle limestone frags., trace ¢ "‘
I 4 }'ﬁ; 2y lerrig. fines.
L N
- e, ‘.
M 18-21-39| 60 21.1 f%fﬂ -sampled as limestone fragments 4
15 1 wwsd and cal fterrig. silt, trace clay, |
:__'.‘_/(’é compact, friable, yellow, pale "
I T yellow. |
i |
1] 22-50/3" (200 | _ _[22.1| ?%,y%} -mixture of terrigenous silt, litte ¢ L o
clay, and wx. limestone, compact, ||
friable, yellow, pale yeflow. [
END OF BORING NO. B4 AT
I 19.75 FEET DEPTH.
Note: No groundwater observed
! during drilling.
I !
l STARTED COMFPLETED A
DATE HOLE ) "12-8- 12-8.05 } qeo( :lm
ELEVATION TOP OF HOLE _ ™
- 474.55 (144 68 mts) —
ELEVATION GROUND WATER GEQTECNIAY CIMIENTOS
_ GEQTECHNICAL TESTING SERVICES
CATION ¢ {Coordnmtm ar 8l :lmn) PO, BOX 10872, SAN JUAN, P.R, 00922-0872
S _....N261,4862 E _2‘:_'_2_297 6 Meonte Arena Residential Development, Vega Baja, PR
NAME OF DRILLER DRILLING EQUIPMENT  /METHOD
Rubén Nieves CME-5% spT}{ N
L ‘é"f\c}ﬂg (F:ggxglﬁ {ASTM D186 q" [nglflgrljlﬁ?rh:?fa r?F APPROVED + JOR No. 3245 05 [ BORING No.
Uy | UNCONFIE o
I ‘r WATER"fﬁgfgg:‘;th?:'?lgII-.ZEV}\I:tTH = 1 f’gtﬁgng#ﬁ%:;ﬂnv l 1 OF 1 "SHEETS B'04

BORING LOG No:

_B-04

o, m1 2 3 4

5




I BORING LOG No: B-03
BLOWS ,®1 2 3 4 5
DEPTH ON N | qu |wn | LL | Pl [Symbol DESCRIPTION W
M FT SAMPLER N2 10 . 20 30 40 A0
I 1-2-2 4 15.3 . SAND, trace silt, gravel, and rools, | N
[ trace rounded gravel, loose, 5 N
e L L brown. o _f-——\-.--------*\-‘- e
' 4-§-6 12 |b.4127.2 CLAY, little SIIt stlff to very sliff, \% /
brown, gray, yellow red. (CH) ‘\ S
B ——— e —— —— e — / __________ _—— = =- . \‘ /f
5 N 5-8-9 17 |849]17.3 . 2] SANDY CLAY, fine glz. sand; little r,’\
ceratiil silt, v, stiff; color as above, i
. Iy
s ’ ’. : [ 33
y 7-10-10 | 20 {998/ 15.5 s -little sand. [
R o= ’: d= o o e e e e e e — e — = — __";‘
0% 3611 | 17 i ¢
1yl 3-6- (1.0} 14.0 L SILTY SAND; fine quartz; trace ¥
I A clay; very stiff, light gray, yellow, '
red. "
i . S S £y
( r
y . . . @ -
4-5-8 13 |5.02:1986 SILT, little clay silt, stiff to very bt
15 stiff, light gray, red, yellow, brown. | ’F
i ; I.
|
P
| 1
] 469 | 15 454|178 -trace fine gtz. sand, fine éc*
20 -\ limestone frags. !
(!
- / i
J S L - N, Lot —
|. A
e k
M 574 | 11 11.6 el WEATHERED LIMESTONE (?): ,("\
25 | XV sampled as limestone fragments, ;o
o trace calcareous silt, friable-weak; ! \\
71 yellow, pale yellow. f" \
L3 AVl \
Wﬁ’é‘;‘s— ;i :
1 WSESTR & \’
0 X\] 922 | 4 223 B trace brown terrig. clay masses. W\ ,
A e 1
1 Lo
! !
i \ &
l_. ‘|
I g & *
35 - X'] 2-5-4 9 24.4 1 -no brown clay masses,
T "END OF BORING NO.BBAT |
I 35.5 FEET DEPTH.
NOTE: No groundwater observed
! at depth of 35.5 ft. during drilling.
| | .
. STARTED COMPLETED
oarerole " yiases  °7" 112305 qeo im
ELEVATION TOP OF [IOLE
 433.65 {132.21 mts)
ELEVA HION GROUND WATER GEQOTECNIAY CIMIENTOS
. e e 388.15 GEOTECHNICAL TESTING SERVICES
CATION (Coordinates or Station) 2.0, BOX 10872, SAN JUAN, P.R. 00922-0872
_N261,144.5 E 202,943.3 B Monte Arena Residential Development, Vega Baja, PR
AME OF DRILLER DRILLING EQUIPMENT  /ME THOD
| Carlos Calderon CME- SPT
L — — _ e - |
0 g"bg&%%—gg:%yh; {Asmmm) N Hﬁ:ﬂﬂmﬂf“ rS_F_ APPROVED :‘JIDE.%‘NO 3245-05_ P BORING No.
Sy | UNCONFIED COMPRESSIVE STRCNGTH, TSF FL [ FLASTIC LIMITIN % T
' Y WATER TABLE OR PHREATIC LEVEL Pt | PLASTICITY JNDEX IN % 1 0F 1 SHEETS B-05




BORING LOG No: B-06

BLOWS g,®1 2 3 4 5
hERTH ON N | qu | wn | LL | Pl Symbol DESCRIPTION w
M FTISAMPLER N@10 20 30 40’ 50
& 1-2-3 5 {20}/ 443 V CLAY, trace roots, madium stiff to “’ .,
¥ shiff, dark brown, red. | K
] b o
M 234 7 261|328 -no roots; litlle silt : N !
5 7&7 4713 | 20 [4.42/251 SILT, little clay, v. stiff; brownish E*-Q\,\"
¢ yellow, light gray. A
| N
1, ¥ ol
)<? 10-12-18| 30 (4.5+)|14.7 -trace fine qtz. sand; hard; locally .
I i cemented (Fe oxides?). o
- /"\l
10§ W
A 7.5 12032004760 .. | . UL ) U AR 000 SR
{] 57| 12730076 Ar: Begin as above, then SILTY f l,i
/’// / CLAY, trace fine qtz. sand, stiff; .
4 S E A 24274, subhoriz. banding; orange brown, j— 1 fmmm
- sy I
' ] 4-5-2 7 (4.5+)(10.3 - SANDY SILT medmm stlff weakly LN
[ 15 /4 | cemented {calcite); littte clay; light PN
| gray, brown. 1 N
| : N
",
| I O I _ [
_ T F N
| S
— . @ )
3-2-1 3 |{1.0), 34.2 Limestone fragments and \ .
20 calcareous silt, little sand, very \ ;
loose to medium dense, pale ‘.\ !
| | yellow, yellow, brown. . )
\ ;
o o
: koo
. /o12-7-4 | 11 1{3.0)] 16.2
29 _ N e e
| END OF BORING NO.B-6 AT
' : 25.5 FEET DEPTH.
NOTE: No groundwater
I encountered during drilling.
| | o
- STARTED COMPLETED
DATE HOLE " 11-23-05 11-23-05 eo( im
ELEVATION TQ#* OF HOLE
l 438.40 (133.66 mts) o
[ ELEVATION GROUND WATER GEOTECNIA Y CIMIENTOS
_____ . GEOTECHNICAL TESTING SERVICES
FCATION {Coordinates or S1: mun) P.0. BOX 10872, SAN JUAN, PR, 00922-0872 ]
S N 261 19_3ﬁ_§. 202,055.7 ) Monte Arena Residential Development, Vega Baja, PR
NAME OF DRILLLR DRILLING EQUIPMENT  /METHOD
| Rubén Nieves "C.M_E-_S_S SPT| S S
wr;‘ I‘ém;g lc'gch::nEsNTPm{" (.AbTMn X2 T ™ it Hgfuﬁﬁ?ﬂﬁﬁ“ 15:-____ APPROVED JOB No. 3245-05 ‘1 GORING No.
qy | UNCONFIED €O PL 5
I [ ¥ | WATER TARLE g:; ﬁfu:?ﬁ:g ]Lrgvgim T Pl Etﬁsﬂgltl\:‘m&?ﬂu ” 1 OF 1 SHEETS B-06



BORING LOG No: . B-07 _

BLOWS | Mt 2 3 4 5
DEPTH ON N | qu [ wn | LL | Pl {symbal’ DESCRIFTION we
M ET| SAMPLER Ngio 20 30 40 50
| 2-3-4 7 [{1.5)]35.6 il SILTY CLAY, trace roots and K
‘ W -1 sand, medium stiff, yellow, white. \ L7
L= = : . s ——— } e
\] 2-2-7 9 21.9 Sllt, calc./terrlg., some weathered “. - //'
limestone frags., light brown, .
e —) RS S W _ browmsh gray. - . ot ..._.....;,:_"m.__.‘.;a.. ——
2 ] 114 13-15] 28 13.6 4 WEATHERED LIMESTONE: ! 7
1 \f sampled as cale. silt, trace terrig., [ /
] 1 little limestone frags.; very stiff, L
5-7-9 16 12.4 22 yellow, very pale yellow. ‘\':"C’
) ‘. I
/ {
10 %\l 7.89 - 17 (4.5+) 164 .
1
'| 3
- - el B
! i by
| \(l 5811 | 19 (411|248 (=221 Silty clay, very stiff, It. greenish A
15 -/ gray, orange. /
I
. 1 i L _ , e ]
. ¢ -
‘ R?—BB—ﬁOJ’Z;S"I 58 13.95/14.6 Weathered limestone: sampled as
20 4 Wi above, friable, yellow, very pale |
_ 7_,5 yellow. i |
o -
T !
] 20-5005" | 120 | [120] | [EZ - yellow, very pale red. L B '
I - END OF BORING NO. B-7 AT |
24 .92 FEET DEPTH.
I Note: No Groundwater observed
I during drilling.
I STARTED COMPLETED
DATE HOLE 12-7-05 12705 eo Clm
'ELEVATION TOP OF HOLE
_487.44 (148.61 mts) _ o _
ELEVATION GROUND WATER GEOTECNIA Y CIMIENTOS
. - e GEQTECHNICAL TESTING SERVICES
CATION {Cuurdm ales or cat"mrm) PO, BOX 10872, SAN JUAN, P.R. D0822-0872
I N 261,330.5 E 202,312.3 ~_ |Monte Arena Residential Development, Vega Baja, PR
AME OF DRILLER DRILLING EQUIPMENT  JMETHOD'
IRuben Nieves @~ CME-55 SP.T S o
Al T s | renermonetes. e APPROVED 1081 54505 (BRGNS
I T ' UNCONFIED b COMPRESSIVE STRENGTIY, TSF PL | PLASTEC LIMITIN® i L s B'07
V| WATER TABLE OR PRREATIC LEVEL Pl | PLASTICITY INDEX IN % 1 oF 1 SHECTS



B T BLOWS [ o,®1 2 3 4 5
DEPTH ON N | qu {wn | LL | Pl [Symbol DESCRIPTION we
v FT| SAMPLER - (N1 20 30 40 50
N 1-2-4 6 (1.75) 366 Y FILL: Clay, trace sand and roots,
. ff medium siff, strong brown, yellow
1 6-19-36 | 55 9.2 WEATHERED LIMESTONE: * :
sampled as calc./terrig. silt and '
: ] limestone frags.; hard, yellow, very ” o
5 4] 25-5014" | 150 8.3 | pale yellow. | * "
- -predom. calcareous fines; !
compact, friable, very pale yellow, i
[low. 5
4] 32-50/4" | 150 68| | yelow .
] \\
s
10 1% 455004 | 150 211 S itle cla » =
%] 45- : iz Hlitlle clay. /
!
/
/
;
‘ =3¢
] 29-5014" | 150 115 T -
""" | END OF BORING NO. B-8 AT
14.83 FEET DEPTH.
NOTE: No grouncwater observed
during drilling.
!
DATE HOLE STARTED COMPL'IIETED

BORING LOG No:

_B-08

'ELEVATION TOP OF HOLE

ELEVATION GROUND WATER

CATION {Coordinatas er Station)

AME OF DRILLER
Rubén Nieves
WATER CONTENT 1M %
BLOWS FROM 5P T_{ASTM D-1586}

Wwn
N
RH

T | WATER TASLE OR PHREATIC LEVEL

UNCONFIED COMPRESSIVE STRENGTH, TSF

532.80 {162.44 mts)

T i
LE [ LIQUID LIMITIN %
o
FLASTICITY INDEX IN%

PL
Pt

gleo Cim

— =]
GEQOTECNIA Y CIMIENTOS

N 261,203.8 E 202,201.7
8RILLING EQUIPMENT

| () PENETROMETE

PLASTIC LIMIT IN

METHOD

SPT

R.TSF.

GEQTECHNICAL TESTING SERVICES
P.O. BOX 10872, SAN JUAN, £*.R. 00922-0872

Monte Arena Residential Development, Vega Baja, PR
}JOB No-  3245.05 l RORING No.
10ofF 1 sueers! B-08

APPROVED




BORING LOG No:

_B-09

I BLows | ! .' aq,®1 2 3 4 5
DEPTH ON N | qu |ws | LL DESCRIPTION w
M eT| SAMPLER - M cgag) 20 30 4p 50
I 7725 |42 97 T WEATHERED LIMESTONE: " T
1 1 sampled as sand, trace silt and i \
. limestone, trace clay, dense, pale \. (
R A025.. " 35 13 4 yellow, brown,
I Tﬁo 25-50/% -little silt and limestone fragments, ;’
‘ no clay. !
5 1 . ¢ B3
I X] 27-50/6" | 100 9.3 —yellow, pale yellow. v
" i
: |
/14-20-17 | 37 114 -sampled as sand, little silt, trace i . "
l ¥ limestone fragments, dense to ;
very dense pale yellow. ., .
. - )
01111126 | 18 8.6 1 Hittte limestone fragments, trace '.
' ; | silt, yellow, pale yellow. 1
! ' !
T I \!
=i=ts * p;
MT-258-50/6" 75 11.8 1—- 1
15 ( : n “.
= } .
\I lI I \
[ . I_Il ~ _—— - — . - —'-l\ —_ N
. L
+ ! T Bl
ﬂ 51117 | 28 17.4 %] fimestone fragments, trace sand, ¢
' 20 14| ' .| some terrig. clay masses, very o
T stiff; yellow, pale yellow, light olive. \l !
I. e — b S I -'E,if'.-‘__:-'- —— ——— e : - _
] i !
' &
14/ 10-12- 10) 22 208 A ‘H"'IJ 1 Limestone fragments, little terrig. '
23 1 1 r L. | siltand sand, medium dense, ’ _ ]
\yellow, pale yellow. ¥
. END OF BORING NO. B-9 AT
255 FEET DEPTH.
I NOTE: No groundwater observed
during dritfing.
I i |
. . STARTED COMPLETED .
DATE HOLE  f1-29-05  11-29-05 eo{ )im
ELEVATION TOP GF HOLE -
506.30 {154.36 mts) wrt_ il
ELEVATION GROUND WATER GEOTECNIA Y CIMIENTOS
GEOTECHNICAL TESTING SERVICES
RCATION (Cuordmate*q or Station) F.0. BOX 10872, SAN JUAN, PR, §0922.0872
- N 261, 1052 E 21,7157 ___ |Monte Arena Residential Development, Vega Baja, PR
I AME OF DRILLFR DRILLING EQUIPMENT ~~ /METHQD
Carlos Calderon CME- o SPT e )
I PB"@@E-EESLESL’“% (ASTHTTST f'L' (et nt e ToF - | APPROVED JOBNo. ~3245.05 | BORING Ne.
i UNCONFIED C
I L D O REaSNE STRERGTHL TSF o AT LT e 1 ofF 1 sheets|  B-09



BORING LOG No:

B-10

BLOWS | o, @1 2 3 4 5
S— ON N | qu [ wn | LL | P Symbol DESCRIPTION we
M FT| SAMPLER Ng1o 20 30 40 50
;o 2-3-4 7 [{2.0)] 297 CLAY, little silt, trace sand and "(\ o
w roots, medium siiff, slrong brown. \ L7
] . e e N e
. N 7271 SANDY CLAY, trace calcareous %
1 4 476 | 13 (4.5+)] 144 772 gravel, stiff, yellowish brown, pale FAN
. éjﬁ’f/’ yellow. ! N o
51 ) ' { 1 WEATHERED LIMESTONE: ® s
/i B-14-15 | 29 8.9 L2l sampled as gravelly sand, AN
L4¢] medium to fine grained sand, NS
S MR R D ,’fﬁé—{ i compact, friable, yellow, white. % »
2-3-7 | 10 |1.86[21.5 yf?%# Clay, tErngenous trace sand, stiff, L
#ots strong brown, trace pale yellow Vo
"‘fz/}? cafcareous gravel. '/
10 14 7 »TE%J';(: e - &_ -
w466 42 | i T :
>f =24 Mixture of terrigenous sandy silt [
; =124 and calcareous gravel, frace terrig. I‘
— — - - - — A clay, medium dense, pale yellow, 3t S
| 724 \light olive. NI
£ \ ir4 -sampled as sand, coarse to fine * E ¢
. _><]0'30'50"2 150 10.9 grained, liltle gravel, trace silt, ;f
' compact, friable, yellow, pale ;
yellow. i
_ " 85/2" | 200 45 A trace grave, . o
20 - :
.
I 1 I 1¥ . . \\. S
[30-30-50/4] 105 21.4 - little terrigenous clay.
25 VN N e I N _|
END OF BORING NO. B-10 AT
| 25,33 FEET DEPTH.
NOTE: Groundwater observed at
a depth of 24 fi. during drilling.
||
DATE HOLE STARTglE)?_ ] CDMPL!E’FD_ eo Clm
ELEVATION TOP QF HOLE T ' N
427.65 (130.38 mts) _ o el g —
ELEVATION GROUND WATER GEOTECNIA Y CIMIENTOS
403.65 _ B GEQTECHNICAL TESTING SERVICES
CATION (C()ordmjtoq or Station) PO BOX 10872, SAN JUAN, P.R. 00922-0872
N 261,177.7 E 201,853.4 ___ |Monte Arena Residential Development, Vega Baja, PR
AME OF DRILLER DRILLING EQUIPMFENT  /METHOD
Rubén Nieves CME-55 SPT o .
| ¥ } WATER CONTENT IN % T qu ! ()PEMETROMETER. TSF * |'APPROVED [JO8 Mo, BORING No.
N B;g\évs FROM 57F, T (ASTM D-1586) e LEL | LIQUID LIMITIN % 3245-05
LA NFIED COMFRE PL LASTIC TIN%
ad | WATER TABLE OR piisé'l’?.é’f_i?é?m—@f 1 | PLASTICITY INDEX I8 55~ ‘ 1 oF 1 SHEETS B-10




I BORING LOG No: .. . B-11
BLOWS b | LWl 2 3 4 5
NEFTH ON . N | qu | wn | LL | PI Symbal: DESCRIPTION we
M 1| SAMPLER N@wio 20 30 40 SO
I 16-11-14 | 25 8.4 e e ) FILL: limestone fragments, little R
/ | sand, trace sitt and clay, medium L
SNEEEUR FRS VRN AR e . R
q —— T 7 dense,_pa_!e yellov‘v, browr, brl(_)_\_:yrl._, o e .
I 3-3-7 | 10 (1.75)|37.8110.0|83.2 CLAY, little silt, stiff to very stiff, '
] | % brownish yellow, red. (CH) | e
i —_— I - o —— | <
501 355 | 10 |2.01]20.7 11 s1LT, Hitle clay, trace fine gtz. b «
j sand; stiff; trace roots, brown, light ; \\
gray, red. Qé: »
W 3-3-3 6 (1.50))30.5 -littte-trace clay, little sand, trace L .
l A limestone fragments, no roots, . AN
trace Fe-oxide concretions; brown, “ \_.
10 17 “pale yellow. .
/] 6-10-13 | 23 (1.50) 43.7 pale ye o
J ( ) ‘ -little limesstone fragments and
I ’ sand. P
B I - }:_-er : , - = P // .
:/ If‘; . T
l | 1A35-37-19| 56 16.6 n“}% i WEATHERED LIMESTONE: \ -
15 J =4 sampled as calcareous silt and Y
= limestone fragments, very dense .
A4 to medium dense, yellow, pale v
-2 yellow; some terrig. silt and clay i \i g
T2 A masses. .
: T ar [
| 854 | 9 26.5 Ll ! .
20 TN - g i \
oy ; \
i \ .
VS| kY
A !
I. < i \
it & .
;7811 | 17 40.0 7] little clay. '
25 S I 4 D N
| END OF BORING NO. B-11 AT
255 FEET DEPTH.
NOTE: Groundwater observed at
l a depth of 10 ft. during drilling.
I STARTED COMPLETED .
DATEHOLE 112305 112305 | qeo Cim
ELEVATION TOP OF HOLE ™™
413.54 (126.08 mts) o -l __ g
FLEVATION GROUND WATER GEOTECNIA Y CIMIENTOS
403.54 GEQTECHNICAL TESTING SERVICES
CATION | (Courdmalos or Stahun) | PO, BOX 10872, SAN JUAN, P.R. 002220872
I _ . .. N261050.2 E 201,871.8 ... |Mante Arena Residential Development, Vega Baja, PR
NAMF OF DRILLER DRILLING EQUIPMENT  /METHOD
~ Rubén Nieves CME-S5 sPTy o
N g:é.\zvg ?ggLE;TP“:' z\sm B-i586) Tﬁoﬁ:ﬁﬂﬁmﬂ" T [APPROVED ] J0B No. 3245 -05 BORING No.
Gu | WFIED COMPRE H, TSF— PL | P % '
I ¥ WATER TARLE QR PH:;SE'TESTL':E'F::I ' Py P:_:g;:_lc:]#%l}%gxfm % ; 1 OF 1 SHEETS B"1 1




BORING LOG No: _

_B-12

s BLOWS oy W1 2 3 4 5
HEPTH| ON N | qu | wn | LL | PI [Symbol DESCRIPTION we
M FT SAMPLER Newtg 20 g0 40 50
T 348 12 [{2.5)[295 st ] Fill: Clayey Silt, little fimestone S
. ' ey gravel, trace sand, siiff, brown. e
A —_ - %5 ?.M_ I, o ————— s — S — ——
1 WEATHERED LIMESTONE: ] R
| 5-13-26 1 39 13.7 m,éi%:rf 4 sampled as calcareous silt and | -~
: Se clay and limestone gravel, ll
1 lFmk 4 compact, friable, pale yellow,
5 16-36-24 | 60 |(4.5)14.9 % -trace terrigenous fines ,.
¥y FEALE ,
LN ava" ;
1 26-36-40 | 76 7.0/33.6|23.9 ﬁg:gf - no terrigenous material (CL) ¢ - -
. r y
[ - f_ 1& N .
104 133-35-50 | 85 [(4.5)|13.4 S ¢ .
N i —_ _ "—'-f‘—.ﬂ{}'{ . [ ot e I
END OF BORING NO. B-12 AT
11.5 FEET DEPTH.
Note: No groundwater observed
l during drilling.
l [ | |
DATE HOLE STARTES & oM 05 EOCim
ELEVATION IOF OF HOLE T T T ™
541.56 (165.11 mts) - wrl_
T ELEVATION GROUND WATER GEOTECHNIA Y CIMIENTOS
N GEOTECHNICAL TESTING SERVICES
CATION (Coordinalas or Slation) PO, BOX 10872, SAN JUAN, P.R. 00922.0872
. N 260, 811 9 E 201,862.8 ‘ Monte Arena Residential Development Vega Baja, PR
I AME OF DRILLER, DRILLING CQUIPMENT  /METHOD |
~RubénNieves ~ CME-55% sPT I
i, gfgg%‘é%“g '°; ‘1’1 T & ‘}f&iﬁ'ﬁ?ﬁﬂﬂ _ISF .| APPROVED ‘JOB No.  go45.05 | BORING No.
qu UNCONFIED COMPRESSIVE STRENGTH, ISF Pl L PLASTIC LIMITINS 7
I ¥ _| WATER TABLE OR PHEEATIC FEVEL Pl T PLASTICITY INDEX 1N % ! 1 0F 1 SHEETS B"1 2



BORING LOG No: B-13

T BLOWS q, @1 2 3 4 141
:)EPTH! ON N | qu  Wn |LL DESCRIPTION w e
m Fr| SAMPLER N 10 23 30 40 50
lF-7-13 | 20 21.2 " WEATHERED LIMESTONE: ol
A { 14 sampled as calcareous silt and l L
. i | 44571 limestone frags., compact, friable, | s ‘
i
| \
5 5050 | 120 12.3 f >
| \
505" | 120 13.3 2 ittle gravel, f >
i |
|
F 10 W] wo_| N . ’."_- . — . . . — s .
56/5" 120 BEA END OF BORING NO. B-13 AT
10.42 FEET DEPTH.
NOTE: No groundwater observed
during drilling.
I
|
|
STARTED COMPLETED .
DATEHOLE o A2705 0 12705 GOCIITI
ELEVATION TOP OF HOLE ' N
51440 (156.83 mts) S —
ELEVATION GROUND WATER ) GEQTECNIAY CIMIENTOS
. o o GEQTECHNICAL TESTING SERVICES
CATION (C‘oordmdtes or S1at|on) P.Q. BOX 10872, AN JUAN, P.R. 009220872
Q . _N2606833 E 201,920.6 _ Monte Arena Residential Development, Vega Baja, PR ]
AME OF DRILLER DRILLING EQUIPMENT ~ /METHOD
TRu!:us:n Nieves __CME-55 SPT
wn | WATE T K sF - | APFROVED :
N | | BLows tggg::: 4 ?ASTMD -1506) :E {?:LEEELII:M?T"’::rESF - | APPROVED ‘_J_OH No. 3245 05 ; TBORING No. -
Ay UNCGOMEIED COMPRESSIVE 5§ TREMG TH, TSF P PLASHIC LIMIT NG - i
Y WATER TABLE OR PHRFATIC LEVEL [ Fi [ PLASTIGIIYTNDEX IN % 1 oF 1 SHEETS | B-1 3




BORING LOG No:

B-14

5

BLOWS ] W12 3
EPTH ON ' N | qQu | wn | LL | Pl [Symbol DESCRIPTION w @
M FT| SAMPLER | N o0 28— 30 40 50
(’I 1-2-3 | 5 203 FILL: Clay, litlle silt, trace gravel | AN
AT T T | T T vand roots, medium stiff, brown. o 0 T T
CLAY little siit, medium stiff to Vo
4810 | 18] [46 1very stiff, brown, yellow, light gray. A
CLAYEY GRAVEL {limeslone), ’
S o 1 little silt, trace sand, medium - 2 _ .
5 1o " 2 dense, light gray, pale yellow, ¥ o
|X] 20-50/5" ) 120 4.1 : brown; trace rools. ] ‘l
{ WEATHERED LIMESTONE: 1
{ sampled as gravel-sized imestone * s
<1 50/4.5" | 112 4.8 frags., some silt, very dense,
o | N yellow, pale yellow. I
| 1 -white, brown, trace silt, no clay. _ it .
10 1 50/3.5" | 200 55 Limestone fragments, httle sand, ! ’
' w4 trace silt, very dense, pale yellow, |
v yellow. !
|
-“’“_5011 5" | 200-] 4.2 é 2
- o B 'END OF BORING NO. B-14 AT -
14.13 FEET DEPTH.
| NOTE: No groundwater observed
during drilling.
STARTED ‘ COMPLETED
MPL
DATE HOLE 112305 11-23-05 qEO( im
ELEVATION TOPF OF HOLE _
478.62 (145.92 mts)
ELEVATION GROUND WATER T GEOTECNIAY CIMIENTDS
GEQTECHNICAL TESTING SERVICES
CATION {Coordinales ur Station) F2.0, BOX 10872, SAN JUAN, P .R. 00922-0872
q » N 260,962.8 E 201,964.9 ~__[Monte Arena Residential Development, Vega Baja, PR
AME OF DRILLER DRILLING EQUIPMENT  /METHOD
Carlos Calderon .~ CME-55 SPT P
| B CROM Bk i) EET, K| APPROVED {J0BNo. 394505 | BORING No.
W UNCONFIED COMPRESSIVE STRENGTH, TSF | PL | PLASTIC LIMITIN®%
Y | WATER TADLE OR PHREATIC LEVEL 1 | PLASICITY INDEX IN % 1 OF 1 SHEETS B'14




I BLOWS a, B 1 23 4 5
DEFTH ON N | Qu ! wn | LL | Pl {Symbol DESCRIPTION w e
M ET| SAMPLER Ne10 20 30 40 50
I / 3.7-10 | 17 249 Arce ] WEATHERED LIMESTONE: T
i : li4 sampled as limeslone fragments, L
. : —— — £4, some silt, trace ¢lay, medium P —— T
412-16-34| 50 12.3 (34 \dense, olive, white. _ / * -
‘ 1 -sampled as calcareous sand, litlle J
- | | aravel, trace calcareous clay and !
5. , 74 silt, compact, friable, white, pale ] ER,
' %047-5015 107 99 = veliow. .
i "
b AN
. » ]
' 16—44-50/5'104 233 | -some clay. L
\ -
1019 so5m | 120 |(3.0)] 10.0 T itde silt ' .|
| |
[
7 [
l /|50-36-17| 53 9.8 -littte silt. * ®
| 15 ) /\‘ . — e o e e ———— e e e e ey AR —— = — -
END OF BORING NO. B-15 AT
15.5 FEET DEFTH.
NOTE: No groundwater observed
during drilling.
I S"‘rARTED [ |
) COMPLETED -
DATEHOLE 12-2-05 12-2:05 e Clm
ELEVATION TOF OF HOLE g™
446.60 (136.16 mts) o wrn__" ——
"ELEVATION GROUND WATER GEOTECNIAY CIMIENTOS
- GEQTECHN!CAL TESTING SERVICES
CATION (Coordinates or Station) o PO, BOX 10872, 5AN JUAN, 2R, 006220872
Q - N 261 0%5_1__ E 202,112.5 _ |Monte Arena Residential Development, Vega Baja, PR
I ME OF DRILLER DRILLING EQUIPMENT  /METHOD
| Ruben Nieves CME-55 SPT
o | WATER LS . R _ ——-
N 3%5%3@1 mr ; B +EL H &?':ELr'mh}ﬁfELEf. | APPROVED JOBNO.  3245.05 BORING Na,
G | INCONFIED COM| L1 "
I ¥ | waren Tanie on srparc comee o | o [ EEASTEY oesne s, 1 0oF 1__sheets|  B-15

BORING LOG No; _

B-15




BORING LOG No: B-16
BLOWS | ®1 2 3 4 5
DEPTH ON N [ qu | wn | LL | Pl Symbol DESCRIPTION w
M FT SAMPLER i Ngpt0 20 30 40 50
M 2-2-3 5 (1.25)44.9 or ¢ ] FILL: Clay, trace sand and roats,
A\ e, medium stiff, olive, yellowish \
_ e e e e S DO, P \@ o
% 5-4-7 11 13.0 SILT, terng trace clay; and \'\\
1 wealhered limestone; stiff; brown, \\ N
= - orange, white, L, —T
5 ﬂ 8-8-9 | 17 21.6 '..f Z Mixture of terrlg clay, silt and e
Y ° -~ limestone frags.; very stiff, yellow, s
y - B l* white. L, qfl | =
.>QZ1 -26-19| 45 8.2 23.8/10.0[- b, 1 CALCAREOUS SAND coarse o \ "
A N t 1 fing grained, little gravel-sized \
- o 1 limestone fragments, some siit :
10 57 3.7.42 | 19 111 ., 1 and clay (CL), dense to medium * ©
) , dense white, pale yellow. :
1 -little clay. |
o N R ————— .
1 |
2%3-35-5013' 135 11.6 WEATHERED LIMESTONE: +1 >
15 i 23 sampled as gravelly sand, some |
) fine gtz ; trace terrig. clay, |
1 compact, friable, yellow, pale ;
yellow. ‘l
i |
I >q 36-50/4" | 1560 13.7 -sampled as calcareous{terrig. silty .l -
20 " sand, trace limestone frags.; \
compact, friable, yellow, pale |
1 yellow. |
® ;
) ' o I ¢ s>ift
s y] 5-42-50{3' 200 14.3 -little clay.
) ' e END OF BORING NO. B-16 AT S
25.25 FEET DEPTH.
NOTE: No groundwater observed
during drilling.
STARTED COMPLETED .
patEHOLE SRS 5 s 2205 eo(Cim
ELEVATION TOF OF HOLE ‘ v
520.90 (158.81 mts) el el
ELEVATION GROUNIY WATER GEOTECNIA Y CIMIENTOS
L G e —— GEOTECHNICAL TESTING SERVICES
LTATION (Coordinatés or C;tatlon) P.0. BOX 10872, SAN JUAN, P R. 00922-0872__
o N 261,041.9 E 202,243.0 Monte Arena Residentia Development, Vega Baja, PR
NAME OF DRILLER DRILLING EQUIPMENT /METHOD
Rubén Nieves CME-55 SPT
Wiy | WATER CONT| P o - J 203 - . . J—
B B‘%%ESZE[;T,;:T T Bz o RTO PENETROMETER, ISE .| APPROVED FDB No.  3245.05 | BORING No.
Ly ES5IVE IN7G ;
I ¥ WATER TABLE OR PHRE Anéﬁiﬁfm T ;ll' | 5331:?.#?‘:'»{05““% _ 1 0F 1 SHEETS | B'1 6




BORING LOG No:

B17

I BLOWS ,®1 2 3 4 5
DEPTH ON N [ gy | wh | LL DESCRIPTION we
m ET|SAMPLER , N0 20 30 40 50
l 4 1-3-h 8 1138453 SILTY CLAY, trace fine sand, ;
N medium stiff, brownish yellow, | _
. white. L . -
I M 445 | 9 28.2 - -little-some gravel frags. ,Q' )
vz (limestone) / !
i / f
I 5 ﬂ 2.2.2 | 4 25.0 7 | g
: i w /
| I - A o |
1 ey . Y
HW-2-3 | 5 20.6 "‘ Gravel-sized limestone fragments, | N
I Wy -.' little terrig. silt, trace clay, loose, \ \
: ‘. ‘_‘ brownish yellow, white. A N
10 )il 1-3-4 7 29.3 b, -little-some terrig. fines BAE . /b
' : ' S
Is
I O I . _ ; e —————
’ -
I 11-17-29| 48 8.6 9 WEATHERED LIMESTONE ¢ hig
15 9/ 7.4 sampled as limestone frags. and \
| calcareous silt, compact, friable, ! ;
£ yellow, pale yellow. | :
1| , o
! /
7-15-19 | 34 12.7 =1 -trace terrig. silt-clay N /
' 20 1 i !
A X ;
~ /
oL \\f
I ek h,
Lo 7 [
q \ é e
1 5-11-15 | 26 |{3.0)| 37.5 —ooee! -as above, and clay, very stiff, '
Y R - - Ln‘jﬁi-_)f;_; plastic; brownish orange; cavity . o ]
I ill? /
END OF BORING NO. B-17 AT
25.5 FEET DEPTH.
NOTE: Mo groundwater observed
during drilling.
| k
l STARTED COMPLETED -
oaeroe G052 eo(Cim
ELEVATION TOP OF HOLE e
I _A468.84(142.94mts) -
ELLVATION GROUND WATER GEOTECHIA Y CIMIENTOS
R GEOTECHNICAL TESTING SERVICES
CATION (Coordinates or Station) P.0. BOX 10872, SAN JUAN, P.R_00022-087/2
) N 260,919.2 E 202,165.0 . _|Monte Arena Residential Development, Vega Baja, PR
I AME OF DRILLER DRILLING EQUIPMENT  /METHOD
Rubén Nieves CME-b5 . 5PT o .
v %ﬁ;ﬁg}f@‘%‘%aswﬂdﬂi —_ Eﬁﬁ&:ﬁ?ﬁ%ﬂi'?“_ T APPROVED [J?B_Nlu. _3245.05 | BORING No.
Qu_| UNCONFIED COMPRESSIVE STRENGTH, TSF PL | PLASTIC UMITIN % -
I ¥ [ WATER TABLE OR FHREATIC LEVEL FI | PLASTICITY INDEX IN % 1 0F 1 SHEETS B'1 7



BORING LOG Na:

_B-18

ELLVATION GROUND WATER
446.56 _

RO ATION (Loordtnates or Slation)

AME OF DRILLIR

Rubén Nieves __CME-5

N 261 746 6 E 202,255.0 _
WRIL LING EQUIPMENT

GEQTECNIA Y CIMIENTOS
GEOTECHNICAL TESTING SERVICES

BLOWS ! 0,®1 2 3 4 5
DEFTH CN N | qu |wn | LL BESCRIPTION we
M FTI SAMPLER N@10 20 30 _40 50
111 2 36.1 < FILL: Clay, trace silt and roots, i ;
. A "} very soft to soft, very dark brown. | K
Lo = = —_— S —_— PP S . L _
N 223 | 5 |1.70]26.8]598 SILTY CLAY, trace fine qtz. sand, | '~ f -
V medium stiff to very stiff, brownish \ |
yellow. (CH) é@ *
5N 334 | 7 (175272 Aittie fine sand : J
I N i
1. Y.
£ 458 | 13 (178|257 T
& 1 !
_ | :
10 X?' 369 | 15 |(30)|238] ol
g ’fj “\
l—. . 4. . d—f e - —— B U
g / |
AL ; \
A w® .
3-4-4 8 /162|288 sz SILTY GLAY; trace fine gtz. sand, \ \
15 1 4427 color as above. \ \\
el i Y
i \
5\ 1
- \
- \
L M 15711 18 [(2.0)| 374 ¥ -no gtz sand; trace limestone ‘3‘ .
20 1 frags. / ‘
; ' l
] I |
. ! I
o S
. ! |
, \ll 448 | 12 |209]39.2 ¥ -no limestone ¥ *
2| ; A _ _ . —
I T | END OF BORING NO. B-18 AT
255 FEET DEPTH.
NOTE: Groundwater observed at
a depth of 19 feet during drilling.
=
: STARTED COMPLETED ]
DATEHOLE 12-5-05 12-5-05 Qeoclm
ELEVATION TCOP OF HOLE T ™
466.06 (142.09 mts) -

e P.O_BOX 10872, SAN JUAN, P R, 00922-0872

IMETHOD
SPT

[Monte Arena Residential Development, Vega Baja, PR

g | WATER CONTERTIN % " ' Wy (JPENETROMETER.TSE | APPROVED | JOBNo. BORING No.
N ; BLOWS FROM 5. P. T. (ASTM D-1586) LL | LIGUILIMITING . 3245 05

"y | UNCONFIED COMPRESSIVE ETREMGTH, TSF PL | PLASTIC LIMITIN% B 18
r T WATER TABLE OR FHREATIC LEVEL Pl | PLASTICITY INDEXIN % 1 QF 1 SHEETS -




BORING LOG No: __.. B-19

BLOWS ‘.1 2 3 4 5
DEPTH ON i N fu | wn | LL | Pl [Bymbal DESCRIFTION we
M rT SAMPLER Nevig 20 30 40 50
T 457 | 12 [(4.0)]17.1)] ‘ J‘ ST, calc fterrig., little clay, stiff, '“"Vu
. ;’N | ‘ brownish yellow. "
S S A : . L —_— ) P A S,
| bl &
67-10 | 17 96 Z&r | WEATHERED LIMESTONE: ¢ =
' 1 =% sampled as silt and ciay, little ‘1 |
: Vi}/zé? sand, trace terrig. fines; very stiff, . ;
> M 7.0-11 | 20 |(4.0)118 ',i-_;gﬁ very pale brown. &
! A4 -as above ‘\ b
- Em Ty A
o
.)(- 9-15-17 | 32 |{(4.0)]14.1,38.0124.0 1 -(CL) i ;
! /
‘ : ! /
10 4161216 | 28 10.6 L _ittle limestone frags. * ®
‘ i
r
[
' _ * .
P 12-27-36) 63 94 44 -some limestone frags. compact, :
15 -z friable, yellow, very pale yellow. |
] : \
| \
: s
o P \
B ? =
_ ?2—29-50/3 129 18.1 &4 -mixture of orange brown terrig. .
20 -‘f ; =4 siltfclay and light-colored I.f
A7 1 weathered limestone, ;
IF
@ -f
" . 5]
. sp/5" 1201 — 105 L WEF 'Tsarnpled as calc. silt, litle " ——
‘ ' limestone frags., trace terrig. fines. /
END OF BORING NO. B-19 AT
24 42 FEET DEPTH.
NOTE: No groundwater observed
during drifling.
N — |
STARTE COMPLETED .
owEHOLE " " izmos qeo Cim
ELEVATION TCP OF HOLE e
_ 556.75(169.74mts) wl )
ELEVATION GROUND WATER GEOTECNIAY CIMIENTOS
. S S e GEQTECHNICAL TESTING SERVICES
CATION (Coordinales or Station)  P.OBOX 10872, SAN JUAN. PR QU922 0872
? ______ NZ260,9202 E 2023467 = __|Monte Arena Residential Development, Vega Baja, PR
AME OF DRILLER DRILLING EQUIPMENT  /METHQOD
Rubén Nieves o _CME-S5 SPT{ _ A _ —
W,L}Wgag _g;*i;;hﬂ'f"}‘-,ﬂ_sm_ma' — ] Jﬁﬁ%ﬁf’r’?ﬁi“’ TS [ APPROVED JORNa. 3945 05 | BORING No.
4y | UNCONFIED COMPRESSIVE STRENGEH. TBF 77 | PL | PLASTICLIMITING 4
T '| WATER TABLE GR PHREATIC LEVEL Pl | PLASTICITY INDEX TN % 1 OF 1 SHEETS B-19




BORING LOG No:

B-20

[ BLOWS | : oW1 2 3 4 8
DEPTH| ON ‘ Qu | wn | LL | Pi DESCRIPTION w®
M FT| SAMPLER Newf0 20 30 40 60
B 2-6-5 11 [(2.0) 35.0 - Thin eolluvial surface horizon: r
1 terrig. silt and weathered |
. —_—— . - | limestone frags., then terrig. silt, o
T 565 | 11 14.9 stiff, brown. . 3
i) Fine quartz SAND, trace silt kN
; medium dense, light yellowish -
5 |- | brown, pale yellow. o b
410-11-15 .. 26 {(4.5+}|.20.3 vy . ‘ p -
ﬂJD 4 ) / cried Begin as above, little silt; then ;
T 74 SILTY CLAY, very stiff to hard, K
- e yellowish brown, white; calcareous o — | >
% 23-35-45| 80 14.23/12.5/40.3(27.1 1] masses locally (caliche?). ,
i . 717 -ealeareous (CL) R
10 -~ Lo ) »>(f
: J 15-25-39' 04 (833, 449 Calcareous SILT; terrig. silt '
A masses locally, It. gray, brown. |
\
R _ S e
\
_ .\ﬁ3—24-50/6' 74 1.7 SILT, little clay locally, terrig.; . ™
15 | L abundant dispersed calcite and L -
\calcareous masses (caliche}); very ,
dense, yellowish brown, light gray. |
END OF BORING NO. B-20 AT
15.5 FEET DEFTH.
NOTE: No groundwater ohserved
during drilling.
| J
- STARTEL COMPLETED .
DATEHOWE 12-8-05 12-8-05 Caeo Clm
ELEVATION TOP OF HOLE oy,
______ 55419 (168.96mts) wrl e,
ELEVATION GROUND WATER GEQTECNIAY CIMIENTOS
—_— e GEOTECHNICAL TESTING SERVICES
OCATION (Coordinates or Station) PO, BOX 10872, SAN JUAN, P.R. 00022-0872
N 261,090.7 E 202,456.7 'Monte Arena Residential Development, Vega Baja, PR
AME OF DRILLER DRILLING EQUIPMENT — /METHOD
Rubén Nieves . CME-55 st S .
" ;‘TJ&?—E?S;_LQTP'"T ?}a‘;run 1506) T ljt f_l)r;‘L,;:lgEJa?Th:;l:H o APPROVED ’ JOB No. 3245- 05 l BORING No.
(Iu UNCONFIED COMPRESSIVI: STHENGTH, er PL | PLASTIC LIMIT IN %
WATER TABLE OR PAREATIC LEVEL Pl | PLASTICITY INDEX IN % 1 OI— 1 SHEETS B-20




BORING LOG No: B-21

BLOWS I | g, W 1 d 3 4 5
DEFTH ON N | qu |wnLL DESCRIPTION w@
M FT SAMPLER N1 20 ;0 40 50
1-1-2 3 1(1.0) 289 SILT, trace sand and roots, soft, *{ \
. very dark browrn. ) y
I . . ) C;qj I - e au]
1-2-3 5 |1.46(33.9/75.2 CLAY, medium stiff, plastic; trace | 1
A rools, yellow, very pale brown. | !
. (CH) Y ‘
5 ﬂ 134 | 7 [1.82]35.0 -
S A I S s ez
’( 8-20-32 | 52 |{2.5):114.3 Quartz SAND, fine gralned little i
: silt, very dense, ofive yellow, light !
10 . -_ T T ; Eﬁ \gﬁy"'_—‘ ' —T _*”____. =i
‘-@1—41—50/3'141 11.3 %] WEATHERED LIMESTONE: \
zrotd sampled as calcareous-terrig. sift, \
T80 little sand, compact, friable, \
| 451 brownish yellow, pale yellow. \\
:” p/:r“ :A:_
15-26-58/6" 84 |{4.5)|17.5 "%\T&V -trace sand. . >
BT N B o & 0 o .
1 END OF BORING NO. B-21 AT
15.5 FEET DEPTH.
NOTE: No groundwater observed
during drilling.
STARTED COMPLETED .
DATEHOLE L 1242-05_  12-12-05 eo Clm
ELEVATION TOP OF HOLE e
~ 533.13 (162.54 mts) -l "
'ELEVATION GROUND WATER GEOTECNIAY CIMIENTOS
________ . . . GEQTECHNICAL TESTING SERVICES
CATION (Coordinates or St mc)n) PO BOX 10872, SAN JUAN, P.R. 00922-0872
N 261,193.9 E 202,627.4 o Monte Arena Residential Development Vega Baja, PR
AME OF DRILLER DRILLING FQUIPMENT — /METHOD
Rubén Nieves i CME-55 SPT| _ _ _ o
ﬁ.__f‘j‘;TgWs FROME, P, T. f‘:nsmn 1586)" _':Ft ] i{.llc;igFLTn:mﬂ/ER Tsr ~—] APFROVED JOB No. 3245 05 | BORING No.
i NFIED COMPF 5
L L WATER TABLE onﬁﬁii'lﬁclii'éf’” e ™ 'Etﬁgggﬁﬁ%:; % 1 QF 1 SHILE TS B-21




BORING LOG No: ___

_B-22

BLOWS gy W1 2 3 4 5
DEPTH ON N | gu |wn | LL | P{ {Symbol DESCRIPTION we
M FT|SAMPLER Netg . 20 40 50
1 6-96 | 16 10.8 ";.‘“ Limestone fragments, fittle N
| b W terrig./calcareous silt, pale yellow, \
. ] . O weak red. R - ——\;—---\-
| - e T
)ﬂ 16-50/5" | 120 20.6 H Calc. Sili, trace terrlg silt and .
1 . N I P . 1 limestone frags.; light gray, orange S i
) i_/o;}‘;’f \brown. - ‘-’ T
5 37192014 34 11.9 e Weathered limestone, sampled as T LT
Yy 24 cale. silt and limestone frags.;
_ o — | — = M}}f{ % .dense, white, pale yeilow.  -— p” e T —
N 4-4-8 112 |(1.5)36.1 #5071 CLAY, plastic, little silt, trace sand i
] Jilrffa and roots, stiff to hard, red, pinkish ' /
[ 7ok gray; and silt, littte fine sand; \ /
b e ! ’ ! |
10 6- %‘,«.‘Q‘/,@ reddish brown. & .
N 4-6-8 | 14 [1.66]29.1 e . ) ;
- ;;5? Tertigenous clay and clayey silt, ' ;
— i trace-little weathered limestone; .
SRR B g brown, yellowlsh brown.
-' N 'Y
9-11-8 | 19 |(2.5); 18.9 Silt, terrig.; weakly calcareous; v, |
15 stiff; yellow, pale yellow. l‘
‘ |
[
!
|
E’B-w-so;s' 78 |5.33/19.9 -frace-litile clay; trace roots T 1
20
1 |
1
ll
] . -
i 124-30-33| 63 |4.94|22.8] -Begin as above, littte-some clay;
25 N _L . then limestone frags., little brown _ ~
\terrig. silt. /
END OF BORING NO. B-22 AT
25.5 FEET DEPTH.
NOTE: No groundwater observed
during drilling.
STARTED COMPLETED .
DATEHOLE "Me0s  "i200s (%eo Cim
ELEVATION TOP OF HOLE ™
_ 571.80 (174 33 mts) B wrl__
ELLEVATION GROUND WATER GEQTECNIA Y CIMIENTOS
o GEOTECHNICAL TESTING SERVICES
CATION (Comd.nates or Station) _ P.0O. BOX 10872, SAN JUAN, P.R. 00922.0872
N 261,110.1 E 202 600__5___ ~ . Monte Arena Residential Development, Vega Baja, PR
AME OF DRILLER DRILLING EQUIPMENT  METHOD
__Rubén Nieves CME-55 _SPT} . L o
Wn | WATER CONTENT I %_ - _ _J[_w_u_ {)PENETROMETER, T5F __ | APPROVED FOH No.  3945.05 |BORING No.
N | BLOWS FROM 5.P, I (ASTM D-1585) LL | LIQUI LIMIT N % - _.=2&=27
u | UNCONFIED 03 7 [
T AR TanE Of At gts | pi MPrageity motam s 10r 1 sheets| B-22




BORING LOG No:

_B-23

BLOWS i, 11 2 3 4 5
DEPTH ON N | Qu {wn | LL | PI [Symbol DESCRIPTION W
M Frl SAMPLER Nogi0 20 30 40 50
& 2-34 | 7 [(2.0)]/26.8 =1 CLAY, trace sand and roots, ; .‘
. ¥ medium stiff, very dark brown. S |
i .._. - RN — . ‘ - B ——— — — M .'f
3-6-9 15 245 SILT little clay and sand, Yoy
terrig -calcareous, trace limestone s
; 1 gravel; very stiff, yell_owish brown, #;
5 4-7-12 1 19 |2.88/17.6 ) very pale brown, white. s - - - )
“H) ~trace sand. ff
o . = o .‘ o N
-\(]2 -50-50/2' 200 i{4.5}|12.0 = WEATHERED LIMESTONE: \
] =t sampled as silt {cale.-terrig.) little b
] #1 limestone gravel, compact, friable, b N
10 1] 48-50/2" | 200 18.8 : brownish YE“DW, white. b -
] -some to little clay. K
I
‘,"’
L. 4o » E 3
ﬂ 19-25-46| 71 6.3 -some gravel, subrounded to
LN A subangular, little sitt. N |
END OF BORING NO. B-23 AT
15.5 FEET DEPTH.
NOTE: No groundwater observed
during drilling.
L
r
‘ STAR l l
o TED COMPLETED .
OATEHOLE T 121205 121205 Gleo Cim
ELEVATION TOP OF HOLE T T e
___ 527.95{160.96 mts) ) wrl e,
ELEVATION GROUND WATER GEOTECNIAY CIMIENTOS
_ GEOTECHNICAL TESTING SERVICES
CATION (C (Cuurdlmlm or Station} ___P.O.BOX 10872 SAN JUAN, P.R, 0922-0872
Q N261,143.7 E 202_:!_91__ . Monte Arena Residential Development, Vega Baja, PR
AME OF DRILLER DRILLING EQUIEMENT ™~ /METHOD
Ruben Nieves MESS spT| o S
_wNn g&gﬁggﬁqﬁ?lﬁ ﬁmsru_g 1596) q" ‘Lfaﬁiﬁm?r'mf“ ISF— APPROVED JOB Nao. 3245 05 BORING Ma,
Qu M ]
Y WA ER TABLE Oggﬁiilx%gﬁl;‘réfm = B T"II-T Etig:g:biﬂ:&ngln b 1 OF 1 SHEETS | B-23




BORING LOG No:

B-24

~Rubén Nieves

LA TION (Coordinales nr ‘%mtlor 1)
N 260,968.4 | E2026111
AME OF DRILLER DRILLING EQUIPMENT
CME-55

BLOWS ! M1 23 5
DEPTH ON N | qu {wn | LL | Pl [Symbal DESCRIPTION ‘we
M ETI SAMPLER iuwm 20 30, 40 5
T 228 | 7 (2.75)33.8 CLAY, plaslic, medium stiff, olive | T\. F
. yellow. ' 3 !
v i
W 366 | 12 |2.17(32.2|79.5]61.2 -trace-little fine limestone gravel. O
i . (CH) { 7
/ | /
5 1 | b e
4-4-6 | 10 (2.25)| 266 -yellow, red, weak red; fine-med. y |
\ limestone gravel \ |[
p
7-95 | 14 (2.25){26.1 _silty; little gravel/sand-sized ¥
A / fimestone frags. ﬁ i
!
0N a4 |11 @25) 285 / : ._,‘
& it
i — —_— - RV VR P — 14 - e — — _ S ,-’/ —_— R
; 5
/ e
1712-22-35| 57 | 9.95/18.0 SILT, little fine sand, terrigenous: ’ \
15 trace fine limestone frags.; hard; ! \
weak calcite cementation; orange ;’
brown.
S N R 4 —
!
T7111-23-42 | 65 131 Fine quartz SAND, trace silt, very ’ “‘
20 )\j dense, while. :’
) i
‘ e N I B Do = _ o e
=t i
- | A o oot
] 39.501" 1200 . _ | 81t L -:":\WEATHERED LIMESTONE: — e
sampled as sand, little gravel, little
lterrig. fines; compact friable, |
\I\@Ilow pale yellow. |
END OF BORING NO. B-24 AT
24 58 FEET DEPTH.
NOTE: No groundwater observed
i during drilling.
}
[
- STARTED COMPLETED .
oarerolE M40 T 124205 eo(Cim
ELEVATION TOP OF HOLE - ™
482.65 (147.15mts) i,
ELEVATION GROUND WATER GEQTECNIAY CIMIENTOS
GEOTECHNICAL TESTING SERVICES
__P.O.BOX 10872, SAN JUAN, P.R. 009220872 __
Monte Arena Residential Development, Vega Baja, PR

IMETHOD
SPT

ATER CONTENT 7 _ T4 |()PENETRGRETER, TSF PROVED ~ TJoBN RING No.
M | BLOWS FROM S B, T.(ASTMD-1585] | _ LL | LIQUID CiMITiN 5~ - | APPRD Jo8 No. . 3245 03 l BORING
-1.1 " UNCONFIED COMPRESSIVE STRENG I, TSF | PLT PLASTIC LIMIT IN % B 24
¥ | WATER TABLE OR PHREAIC LEVEL "P) | PLASTIGITY INDEX IM % 1 OF 1 SIEETS ;




BORING LOG No:

B-25

BLOWS [ q,®1 < 3 4 3
hEPTH ON N | qu |wn | LL | PI §ymbol DESCRIPTION we
M FT| SAMPLER Noes10 20 0 30 40 50
[/ 56-8 | 14 (438 24.8 =] FILL: Clay, trace limestone frags., T
. \ . RN Stlff brown yellow L
ol | — b e R —_ _— - .
12-22-45| 67 14.4 ““] WEATHERED LIMESTONE: B “
! sampled as limestone frags., little 7
| tertig. clay and silt, very dense, ’ o
51 18-18-15| 33 13 I yellow, white, brown. f s
l] r 1 |
1_"_1_ |
— L — [ a
1 s0/50 {120 3.1 e \ e
’ bl 4
- \ = . |
10 1, 34-50/5" | 120 87 — j "
¥ 3 ‘
.'_"‘_:J,:Ir_"‘ \
.‘f-rli * -l
7/130-33-35 | 68 (1.75)/ 17.2 T
15 A L !
i i
:._ I‘T_: ]
{ __"'Il. .": i
] n | 4o — L e— I e . =2
50/5%-| 120 12.9 END OF BORING NO.B-25 AT
. 19.42 FEET DEPTH.
I NOTE: No groundwater observed
. during drilling.
i
I
STARTED COMPLETED -
DATE HOLE 2405 T 121405 eo(Cim
ELEVATION TOP QF HOLE ) v
S 456.38 (139.14 mts) o el ¥
ELEVATION GROUND WATER ] GEOTECNIA Y CIMIENTOS
o o GEOTECHNICAL TESTING SERVICES
CATION (Coordinates o Station) P.O. BOX 10872, SAN JUAN, PR 00922-0872
q) o - N 260,935.7 E 202,742.1 S Monte Arena Residential Development Vega Baja PR
AME OF DRILLER DRILLING EQUIPMENT  IMETHOD
Ruben Nieves CME-55 SPT -
wp | WATER CO 7 T S T e eyt =] H - T T Ml I )
N i él‘é-._ﬁi:n—mf—é“rpmr ?an " Et Fgﬁgﬂ;ﬂh‘:ﬂfn TEE APPROVED l JOB No, 3245_95 BORING No.
"lu UNCCINHE ] C‘GMPRFSSIVE STRENGTH T5F "BL7| FLASTIC LIMIT IN % ' -
¥ | WATER TABLE OR PHEEATIC LEVEL TP PLASTIZITY INDEX IN % ~ (1 oF 1 SHEETS B-25




BORING LOG No: B-26

T BLOWS a, 1 2 3 4 5
DEPTH ON N gy |wy | LL | PI DESCRIPTION W
M FT| SAMPLER N @10 ’20 40 50
N 4-8-20 | 26 (4.5+){17.9 <~ FILL: Clay, little silt and limestone [ ‘
)'j we | fragments, very stiff, brown, | AN
O S S S . yellow. e Cd e
] 12-22-15| 37 18.5 “| LIMESTONE: sampled as et -
Sl calcareous silt, little limestone /*’
L —_t L. 213 fragments, haed, yellow, brown. | - ,, -
: e
5 = 50/4" | 200 9.5 -limestone fragmenis, littie calc. \
silt and sand, very dense, yellow. .
‘.
B s05" | 150 11.2 _predom. cale. silt M o
[
J
€ ey
1011 5o | 200 9.8 -
h
] \
\
j30-11-12 23 21.9 -predom. limestone frags. [
15 A ‘ s
. ! N
/ \
) { N
] /
#/139-30-10| 40 154 21 Cittle silt, trace sand, dense, |
20 L0 yellow. !
1'11 [‘ J‘
. T |
. i e |- __'__l_ — e e e P
- IJ_ i
L ST " ot
= —50/3"— 200 13.0 ~==*1 .zampled as silt, trace sand, very [ '
dense, yellow. M
END OF BORING NO. B-26 AT
24 25 FEET DEPTH.
, NOTE: No groundwaler observed
during drilling.
- I
TARTED COMPLETED .
DATE HOLE 12-14-05_ 12-14-05 Gleo( im
ELEVATION TQP OF HOLE v
453.20 (138.17 mts) wl
'ELEVATION GROUND WATER GEOTECNIA Y CIMIENTOS
. - GEOTECHNICAL TESTING SERVICES
CATION (Coordinates or Station) F.0. BOX 108/2, SAN JUAN, P.R. 009220872
q N 260,796.2 E 202,642.0 ___ |Monte Arena Residential Development, Vega Baja, PR
AME OF BRILLER DRI ING EQUIPMENT  /METHOD
Ruben Nieves _ CME55 SPT | o o . S —
R b |8 s freroves 05 Mo 324595 | BORING e
MPRESSI\J‘ 33 o
s o e Tor 1 et B-26




BORING LOG No: B-27

BLOWS | T ™1 2 8 4 &
NERTH ON N Qu | Wn LL Pl Symbol DESCRIPTION we
M Fr SAMPLER Nei10 o 20 30 A1 80
7] 5-6-6 | 12 14.5 FILL or Coliuvium(?): Clay, lille T
7y silt, trace sand and gravel TN
. 1 (limestone), stiff, brown. ) - ‘-
>q 666 | 12 313 f* .
{ . s
]’ //
5- . . &, .
3-4-5 g 20.2 | -and gravel-sized limestone frags ; .
medium stiff, brown, yeilow S
L. — = et — . .
11-14-30 | 44 11.1 LIMESTONE: sampied as ’
A gravel-sized frags., little [
calcareous silt and sand, dense, .' t
10 124-36-39| 75 97 1 brown, yellow. | e
|
- |
|
[
] I e
4 s0/s" 120 9.7 ’ '
15 - !
k
! ; i
| }
- - i |
- |
“B0-45-50/3" 145 12.4 11| -sampled as calc. silt, little ™
20 . || - ——] | =T, limestone gravel, little terrig. — S
\silt-clay. /
END OF BORING NO. B-27 AT
20.25 FEET DEPTH.
NQTE: No groundwater observed
during drilling.
1
l
STARTED COMPLETED
DATE HOLE Miraa0s " iata0s eo Clm
"ELEVATION TOP OF HOLE
 505.55(154.13 mts) _
| ELEVATION GROUND WATER (_-EOTECNIA Y CIMIENTOS
. _ GEOTECHNICAL TESTING SERVICES
SATION (Coordinates or Shmm] _P.O.BOX 102872, SAN JUAN, PR, 00922-0872
L N 260,839.0 E 202,466.6 Monte Arena Residential Development, Vega Baja, PR
AME OF DRILLER DRILL IN(‘ EQUIPMENT  /METHOD
Rubén Nieves - CME-5 o SPT o
B SO o :'z]lugs,:izzﬂ“::*z“ [ apPROVED JoB 0. 334505 | BORNGNo
uu UNGCONEIED COMPRESSIVE STRENGTH, TSF_ . |.PL| PLASTIC LIMITIN % i B 27‘
Y | WATER TABLE ©'R PHREATIC LEVEL Pl PLASTICITY INDEX I % _ 1 0F 1 SHEETS -




BORING LOG No: B-28

BLOWS g, W1 2 3 4 5
NEPTH ON N | gu ! wa | LL | Pl [Symbal DESCRIPTION w e
W £ SAMPLER . Nor0 20 30 40 50
K o113 4 36.0 e FILL: Clay, trace silt and sand, RS ‘
. >\ Yoo, soft, brown, yellow. v e
__ . —_— =k - R - ; - RV . - — Lo —_ e ] \...._ L -
1 . oy
4-5-7 12 215 ' SILT, little clay, trace sand and i
gravel (wx. limestone), stiff, 1 :
4 yellow, pale yellow. 4 +
3\ 6-6-6 12 21.3 -some sand-gravel, as above. T .
A ;o
L - — Jon o ___ _ o T '_bq__ —— ]
1y 13-15-22| 37 16.2 4 SANDY CLAY; fine gtz. sand; | .
A 2 hard; light gray, yellow. (CL) [ N
: i \
10 YJ 16-20-24 | 44 15.5|45.6| 2.6 $ oo
/ ! [
¥ ! [
: [ [
e ! |
P e A—_ |} e e e — — = - —_—— . - [ —— I % -
131825 43 124 Gravelly Clay, * ;
15 rounded-subrounded dark and \ ]
light rock fragments; light gray clay ! !
-+ matrix; hard. ‘] |
S R . . . - - S S -
: b !
1. e i ; * i
| % 8-14-25 | 39 19.6 SILTY CLAY, terrig.; brown, ! ! S
20 T yellow, gray; trace caliche; * | N
I . 1 weathered limestone frags. in |
I . lower part. ! -
e e - — . e L e
@ | ; |
, jm-zs-so 75 16.8 | CLAY, hard, brown, gray; little T
I o S R . _Fl777 limestone fragments. b o .
- END OF BORING NO. B-28 AT
25.5 FEET DEFTH.
NOTE: No groundwater observed
I during drilling.
| STARTED e
g T, COMPLETED -
DATE HOLE T 2414405 T 12-14-05 qeo Clm
ELEVATION TOR OF HOLE ™
I | 526.41 (160.49 mts) g g
ELEVATION GROUND WATER T GEOTECNIA Y CIMIENTOS
e _ GEOTECHNICAL TESTING SERVICES
CATION (Coordinates or Stalion) _P.O.BOX 10872, SAN JUAN, PR, 00922-0872 e
I ‘ N N 260,704.1 E 202,375.4 _ [Monte Arena Residential Development, Vega Baja, PR
NAME OF DRILLER DRILLING FQUIPMENT — /METHOD
Rubén Nieves CME-53 SPT
wn | WATER C o, ‘ S e FER TS : - T K BERIMNG
A e 11 Lt i 2 by
I "l | UNCONFIED COMPRESSIVE STRENGTH, TBF ™" * [ PI [PLASTIC LIMITIN % ! | B-28
[ * [WATEr TABLE DR PHREATIC LEVEL Bi ' PLASTIGITY INDEX IN % P 1 oF 1 SHEETS | -



BORING LOG No:

o, W 2 3 4

ELEVATION TOP OF HOLE

FLEVATION GROUND WATER

NAME OF DRILIER
Rubén Nieves

wn WATER CONTENT |N %

Qu
¥

WATER TABLE DR P PUREATH; LEVEL

BLOWS FROM 3. P T (ASTMD-1586)
UNCONFIED COMPRESAIVE STREN(;'JH TsF

545.69 (166.37 mts)

CATION (Coordinates ar biatlon)
N 260,990.3 E 202,417 1
DRILLING EQUIFMENT
CME-55

PI.

M THOD
__SPT

T LIQUID LIMIT' (TR’
PLASTIC LIMIT IN %
PLASTIEITY INDFX IH %

BLOWS
HEPTH ON N | qu |wn | LL DESCRIPTION we
M ETI SAMPLER N cv'sm' 20 30 40
] 339 |12 13.1 4 WEATHERED LIMESTONE: A
v # sampled as mixture of cale.ferrig. ;
. I = silt, little limestone frags.; trace /
™ s05" | 120 59 { roots, medium dense, yellow, very | @
pale brown. |
: z| -as above, no rools; friable, i
-+ 1 yellow, pale yellow T
° 4 40-16-8 | 24 7.3 S—{Iittle terrig. malerial *\
71 -no terrig. material, pale yellow \\
1 Q&SO—SDM "125 14.5 47 -sampled as silt, litle sand, fine ’
i grained, compact, friable, white. !
10 b az:s0i [150 | _|10.1 R I S
‘ END OF BORING NO. B-29 AT
10.83 FEET DEPTH.
NOTE: No groundwater observed
during drilling.
\ |
DATE HOLE STARTE:.'Dz 8.05 COMPL'FIE 2rED 0

GleoCim

— il
— GEOTECNIA Y CIMIENTOS

GEOTECHNICAL TESTING SERVICES
P.O. BOX 10872, SAN JUAN, PR, 00822-0872

_[APPROVEG T [JOBNa. 394k 05

SHEETS

1 0oF 1

[Monte Arena Residential De Development, Vega Baja, PR

BORING No,

B-29




BC-1

BORING LOG No: . _ &

| BLOWS ! ' o,®t 2 3 4 5
bEPTH;  ON N | qu {ws | LL . Pl Symbol DESCRIFTION we
M FT SAMPLER N@10 20 30 46 50
N 2.3-5 8 [(20) 241 | CLAYEY SILT, little sand, trace *; ‘
3 limestone fragments and | i
1 carbonaceous material; stiff, { |
Fl 2236 9 |(25)]25.6 brown, pale yellow. C? /.
1 Z77 -no carbonaceous matter. | ;
o - %{y _________ - - c;o A,
S0 447 |11 17.9 4 ﬁ‘ Weathered rock frags., litte clay R
W :‘9 and sand, trace silt, medium . -
1 — — i R —L:,r/@ . dense, yellow, pale yellow. ___ -— e T -
Ne-12-50/41 87 30.3 Q{/K(( LIMESTONE: sampled as little \
‘W5 sand and terrig. clay, trace silt, b
1o - — R s - 4;5 | very dense, brown, white, pale —- : —1.— —_—
- {1
M 625 | 7 (1.25)|317 dpgsd yelow. A
. | ) ”i/f“_:’ CLAY, terrigenous, |ittle limestone /)
- <34 fragments and silt, trace sand, !
—-— - —s medium stiff, brown, pale yellow. - — —
IIrl'.l\;’r H" #; e T8
<L 50/6" | 100 19.1 T -sampled as limestone fragments, \ '
15 524 little sand, trace silt, very dense, \
] yellow, brown. !
T !
ﬁly\.ﬁ i L
f”-«""ﬁ« £ \l
4 P » k310 )
i . f}z-ze-sma" 126 24.0 ;
20 % [
] 1
- |
!
|
® |
=1 " ! Y B
1= B4 450 4— - 1251 e R S
5 = END OF BORING NO. BC-1 AT
24.33 FEET DEPTH.
NOTE: Groundwater cbserved at
a depth of 7.5 fi. during drilling.
RTED ’ [ [
- . STAR COMPLETED .
DATEHOLE " 11-28-05 11-28-05 eoC|m
ELEVATION TOP OF HOLE "
~ 413.02 (125.92 mts) _ o —
ELEVATION GROUND WATER GEQTECNIAY CIMIENTOS
405.52 - GEOTECHNICAL TESTING SERVICES
CATION (Coordinales or Station) PO, BOX 10872, BAN JUAN, P.R. Q0220872 _
N 261,001.3 E201,7752 ~ _  |Monte Arena Residential DEVelopment Vega Baja, PR
AME OF DRILLER DRILLING EQUIPMENT ~ /METHOD
_Rubén Nieves - CME-55 _ SPT| -
wn | WATER GO T SF A - . : -
N | BLOWS FRSIAESLINT ?ASIMD| shEy T LL ”&ﬁ%%:i?ﬁ%g TF L [APPROVED ]JOH No. 3245 05 | BORING No.
Ay | UNCONFIED COMPRESSIVE §TRENGTH, TSF ™ PL | PLASTIC LIMIT IN %
¥ |WATER TABLE OR PHREATIC LEVEL FiT| PLASTICITY INDEX IN% 108 1 SHEETS BC"1




BORING LOG No:

BC-2

BLOWS
ON N
SAMPLER

DEPTH
Mo FT

qQu

Pi

DESCRIPTION

qul'l
w e

2

N 510 20

3 4
,‘U Q

3 4 5

&0

1 2-2-3 5 (2.25)

2.3.7 (3.0)

=T ==

3-3-3 6

244 | 8

414

014 356 | 11 059

14 (2.25)

M23-11-11| 22

20

<] 17-50/2" 1 200.] _ .

376|712

39.3

28.4

224

|

COLLUVIUM: CLAY, trace silt and
roots, trace limestone fragments,

‘| medium stiff, dark brown, yellow.

Terrigenous silt (brown} and
limestone frags. (pale yellow),
<mediumdense.
Mixture of gravel sized, rounded
terrig. frags. (rock, gtz.) and clayey

1; sitt; little qtz. sand; loose, brown,

pale yellow,

Mixture of terrig. silt, trace clay,

1, and limestone fragments, loose,
'{ \brown, white, pale yellow.

Mixture of terrigenous clay (CH)
and limestone fragments, plastic;
trace silt and sand, stiff to medium
dense, brown, white.

#1 WEATHERED LIMESTONE:

sampled as imestone fragments,

~1 little sand and silt (trace

terrigenous); medium dense,
white, pale yellow, yellow.

little sand, frace silt, very dense,

pale yellow, yellow.__ _
END OF BORING NO. BC-2'AT
24.67 FEET DEPTH.

1 NOTE: Groundwater observed at

a depth of 6.5 ft. during drilling.

o+

i

f

!.

I

Il

=

DATE HOLE STARTED

ELEVATION TOP OF HOLE
ELEVATION GROUND WATER
OCATION (Conrdinatos or Station

NAME OF DRILLER
Carlos Calderdn

N | BLOWS FROM S.P. T.(45TM D-1585)

wn [WETER CONTENT IN %

WATER TABLE OR FIIREATIC LEVEL

11-28-05

|
CCOMPLETED

. 11-28-05

Ou | UNCONFIED COMPRESSIVE STRENGTH, TSF | PL

412.39 (125.73 mts)
40589
N g@j,uoll,a E 201,791.7

DRILLING EQUIPMENT

IMETHOD
CME-55 SPT

UL NI LIMIT iN %
PLASTIG LIMITIN®
FI | PLASTICITY INDEX [N %

9u | () PENETROMETER, T5F __| APPROVED

eo(Cim
9M

GEOTECNIA Y CIMIENTOS

GEQTECHNICAL TESTING SERVICES
. ... P.D.BOX 10872, SANJUAN, PR D0GZ2-08/2
Monte Arena Residential Development, Vega Baja, PR

JOBNo.  3245-05
1 OF 1 SHEETS

BORING No.

BC-2




BORING LOG Neo; ____ .k

I BLOWS | . ®1_ 2 3 4 5
DEPTH ON N | qu !'wy | LL | Pl Symbol DESCRIPTION we
M FTi SAMPLER N0 20 ’30 40 50
I A 1-2-3 5 [(2.50 277 ;" CLAY, trace sand, silt and roots, ""\ P
. A medium stiff, olive, strong brown. \ o
— — — e e s — — e e — N v ———
l M 385 | 10 13.0 SAND, little clay, medium grained, ?f”
: trace calcareous gravel, yellowish s
P O R N R 4 ~brown. — - B ./ =
I/ 8-18-20 | 38 28 ‘ GRAVEL-sized frags., calcareous; - '
I X 1 angular to sub-angular, trace clay, .
S —  litle sand, coarse to medium o — e
o212 | 3 1(1.0)|49.0 \grained, white, light gray. (| ¥7 e 0
I b CLAY, ferrigenous; litie sand,
T _ 1 Y/ \medium {o fine grained, trace silt, .
10 £ " fid \soft, plastic, reddish yellow, A 3 >=ip
}4 25-50/3" | 200 12.3  WEATHERED LIMESTONE:  © 1
I 1 sampled as clayey sand, medium !
1 to fine grained, little silt and |
2 calcareous gravel, angular to |
] 2 sub-angular, compact, friable, . .
' _ [X] 16-50/5" | 120 15.5 white, light gray. '
15 ' .sampled as sandy clay, coarse /
grained sand, fittle calcareous i
I gravel, trace silt, compact, friable, i
while, light gray. !
'l ot
_ ' so6" | 100 10.5 -littte sand, medium to fine .\
20 7 2y grained. \
- ! Y
: y
® ~
h =2
1¥] 20-50/5" | 120 20.5 571 -sampled as gravelly sand, coarse
l T T T /L“"':!‘\I to medium grained, angular to | - - T -
sub-angular gravel, little clay, f
\CD[T‘.REE!J[@P!@_-_@’W: i
END OF BORING NO. BC-3 AT
I 24.92 FEET DEPTH.
NOTE: Groundwaler observed at
a depth of 20.5 ft. during drilling.
| S'T" RTEE) COMPL TE?D
DATEIOLE itaes " 50405 qec}Cim
ELEVATION TOP OF HOLE V
| o 412,07 (12563 mts) — ol
ELEVATION GROUMD WATCR GEOTECNIA Y CIMIENTOS
. s o GEOTECHNICAL TESTING SERVICES
CATION (Coardinates or Station) PO BOX 10872, SAN JUAN. P.R, 00922.0872
I. ... N261,244.2 E 201,924.0 ___|Monte Arena Residential Development, Vega Baja, PR
NAME (F DRILLER DRILLING EQUIPMENT  /METHOD
| Carlos Calderén  ~~ CME-S5 ~~~  ~  spT| . _ e
- ELOWS FROM . P T (ASTWTiig85) | | APPROVED JOBNo.  3245.05 |BORING Na.
s { UNCONFIED COMPRESSIVE STRENGTH, TSF PL T FLASTIC LIMIT IN %
I ¥ | WA TER TABLE OR PHREATIC LEVEL T TR | PLASTICITY INDEX N % 10F 1 SHEETS BC"3



BORING LOG No: __

_BC4 _

BLOWS b F a, M1 2 3 4 5
hEPTH ON N iqu |wn | LL | Pl [Symbal DESCRIPTION w
M FT| SAMPLER Neto 20 30 40 50
] 4-7-8 | 15 (4.5+)|21.0 FILL: Silt, trace clay and roots, v
’ ¥ stiff, brown. L
— — - —— n - B T — - —_— f.l - [ —_— —_——
_ Fine SANDY SILT, stiff, brownish Q
X 6-7-7 | 14 (4.5+} 137 yellow, red. |' .
N\
— . S PO I S| | _ e e e R
5 - 71 CLAY, terrig. trace silt, stiff, e
y 6-6-7 13 |(4.5)|21.6 4 brownish yelfow, light gray, little / )
) Y ght g p
' 721 calcareous frags. ;
R | - SWEATHERED LIMESTONE: ™~ |7 & =
__N 23-50/2" | 200 |(3.0) 12.9 = sampled as sand, some fine |
_ =21 quartz; little silt and gravel, '
L 10, « 177571 compact, friable, yellow, white. o oo
x| 41-50/5" | 120 (2.0} 14.0 R -some silt )
T WA _calcareous silt, friable, white; little I
4 limestone gravel f'
!
=50/ | 450-—.— 1 11.1 /] o . . e
S END OF BORING NO. BG4 AT
1433 FEET DEPTH.
NOTE: No. groundwater observed
during drilling.
‘ ETA ‘ |
RTED COMPLETED .
DATEHOLE 12605  12-6-05 90( :Im
ELEVATION TQP OF HOLE ™
 M761(127.32 mts) wl ——
ELEVATION GROUND WATER ) GEQTECNIAY CIMIENTOS
e — - S GEOTECHNICAL TESTING SERVICES
CATION (Cuordinales c:r Stetion) P.0._BOX 10872, SAN JUAN, P.R. Q09220872 _ _
Q .. ..N261,238.1 E 201,936.6 __ |Monte Arena Residential Development Vega Baja, PR
AME OF DRILLER DRILLING EQUIPMENT  IMETHQD |
._Rubén Nieves o _ SPT L .
W Fc‘gg@ CFQ}SLTTPNT _(é STHB-1516) ( ')gglgtllmhﬂlmﬂ TSE APPROVED JOB No. 3? 45-05 BORING Mo,
Ay | UNC CNFIED CQMPRI:‘T;'Q STREMGTH, TSF PLASTIC LIMIT M % ] o
T TWATER TABLE OR PHREATIC LEVEL T PLASTICITY INDEX IN % 1 OF 1 SHEETS ! BCH4




BORING LOG No: .. BC-5 __

BLOWS | o @1 2 3 4 5
DEPTH ON N | qu {wn | LL i Pl Bymboal DESCRIPTION P
M FT| SAMPLER N10 20 30 40 50
A2z [ 4 [{25)]25.7 1 FILL: Clay, trace silt, medium stff | *
: 2] to stiff, dark brown, yellowish \ |
. ] 1 brown. \ |
T 245 | 9 |(3.0)]26.3 -trace sand and gravel {limestone A
0 frags ) MR
5 10-20-35| 55 10.7 el WEATHERED LIMESTONE T e
A sampled as gravet-shaped ' |
a ) limestone frags., some terrig. silt I
J@1 3-50/5.5' 104 10.7 12 and clay, very dense, white, light . ..
& 'J}/: gray_ | \.
1 -sampled as sand, medium to fine .
10 +- " grained, little gravel and silt, [ 22
3‘] 26-50/6" | 100 (1.0} 20.1 < compact, friable, white. ;
Hittle clay. f-’
/
/
= c""! ‘ = (E
5042 | 200 11.2 ’
15 4
|
™ 504" J2o0l |- _¥HFA. _NQ RECOVERY., [ S LI
END OF BORING NO. BC-5 AT
19.08 FEET DEPTH.
NQTE: Groundwater observed at
‘ a depth of 14 ft. during drilling.
i
STARTED COMPLETED .
DATE HOLE 11-30-05 11-30-05  _ qeo Clm
ELEVATION TOP OF HOLE
 408.20 (124.45mts) - —
ELEVATION GROUND WATER T GEOTECNIAY CIMIENTOS
39420 - GEOTECHNICAL TESTING SERVICES
DCATION (Coordinates or Station) PO BOX 10872, SAN JUAN, P.R. D0922-0872
N 261,265.9 E 201,236.6 L Monte Arena Residential Development, Vega Baja, PR
NAME OF DRILLER DRILLING EQUIPMENT ~~ /METHQD
. Carlos Calderdn CMESS  _ SPT{ — _
% | blows Frow s £ T s " |11 Levpmrwe | A PROVED [JOBNo.  3245.05_| BORING No.
qu | UNCONFIED COMPRESEIVE STRENGTH, TSF ] PL|PLASTIC LIMITTIN %
¥ | WATER TABLE DR PUREATIC LEVEL C Pl | PLASTICITY INDEX N % | 1 OF 1 SHEETS BC-5




BC-6

BORING LOG No: __.
BLOWS ! ! o,®1 2 3 4 8§
DEPTH ON N qu W LL Pl :Symb0| DESCRIPTION w e
M Fr| SAMPLER N&10 20 ‘30 40 50
T1 258 | 13 [(2.5)|26.9 71 CLAY, terrigenous, trace silt and ] ;
ﬁ limestone fragrments, trace rootls, ; :
— . = -1 wrstiff, brown. s ;;; —t e — -
T 345 | 9 1237|240 CLAYEY SILT, terrig., litte sand, %
i ne limestone brown. \\ ‘-\
1 Iz oo o .
5 6-7-7 | 14 315 Mixture of terrig. clay/silt and _;
A limestone fragments, brown, pale ) )
) - yallow, = S— —
- . =
X122-22.43| 65 |(2.0)|11.4 £22 \WEATHERED |IMESTONE: *
] : K 1 sampled as angular gravel, little X
] i+l caleareous silt, trace terrig. clay; \
10 1 305047 [450 | - — 475 | - A very dense, whie, pae yelow, | L .
) .:n:r‘:.'.: _ |
I : Limestone fragments, trace silt’ \
== and sand, very dense, white, pale |
‘ |
| lil yellow, yellow,
I . 2 p4s" | 156 190 —— f o
. II'I:L'_: ;l
LU 1
L; |
I R s I
| J:ll_: i
-'[‘—E:'l. gE 495 — 116.8 e . R ‘ . >
I ' END OF BORING NO. BC-6 AT
19.42 FEET DEPTH.
Note; Groundwater was observed
I. at a depth of 10 ft. during drilling.
!
I DATE HOLE STARTED_ ] COMPLE_E(? 5 eo Cim
ELEVATION TOP OF HOLE T - ) ™
i  407.57(124.26 m_g;‘g)_ ________ - wrl__
ELEVATION GROUND WATER GEQTECNIA Y CIMIENTOS
— - _ - _ GEOTECHNICAL TESTING SERVICES
CATION (Coordinates or Station) i P.0O. BOX 10872, SAN JUAN, PR, 009220872
I e . NZ612621 E 291 956.3 "~ __|Monte Arena Residential Development, Vega Baja, PR
AME OF DRILLER ORILLING EQUIPMENT — /METHOD
Rubén Nieves __ CME-55 sPT( R -
Wi | WATER C - u Y 2 - e __ .
N Lﬁhﬁ‘gﬁrﬁggi‘egm s E rﬂ [ reerone R 155~ | APPROVED | J0BNo. " 3545 g5 BORING No.
| sl 8,
| N o S o g I s — | 10r 1 seers|  BC-6



BORING LOG No: .. BC-7___

I

G,m1 2 3 4 5

BLOWS |
NEPTH ON N | qu |wn | LL | P! Symbol DESCRIPTION w
M ET| SAMPLER M0 20 30 40 50
7122 | 4 10831520 T[T CLAYEY SILT, trace imestone i T
BA (11| frags., roots, and land shell \
' 'l‘-d fragments, soft, dark brown. 1
W 233776 (1.25)|27.0 | ITTT Bine SANDY (quartz) §ILT; frace ~ | ¢ ®
' F clay and roots med, stiff; brown. ! ,:/
| R S | P . L o R vy -
. 0 .
. 3-2-2 4 19.0 _ SILTY SAND (predom gtz.) trace y N
A 8 ‘ limestone frags soft, dark brown. \\ S
—— — - —— 3 ‘- - - —— - —— —— m —— i —— . — _\\_._ —— —
] 253 | 8 (0.75)|33.5 ;’f', CLAYEY fine SAND (as above); aﬁ »
0 little coarse limestone gravel | J
—_ o — : : frags.; medium stiff, pale brown, Y
1047 304 | 6 6.4 36.6! 23.4 very pale yellow; colluyium? A it S
,X] : 1 CLAY, some sand, medium o fine ! ;
77777] grained, trace gravel; med. stiff; | )
4= _—t _—- (L2 color as above. I = i
|
M 723 |5 18.8 SILTY fine SAND (as above) " “\_
15 A little-some limestone gravel; med. | ‘.\ 3y
stiff; It. brown. ! ;| '\\
S
N
1. _ I e o
] )@ 23-9-12 | 21 325 A4 WEATHERED LIMESTONE, R
20 -7\ 7 friable-weak; sampled as / \
| = limestone frags., brownish yellow; B
brown terrig. clay masses locally. |
° -
. N 1-1-8 9 40.6 2 Mixture of angular limestone frags. c% *
25 and terrigenous clay/silt; wet. . !
\l :[
‘. f
n /
| !
W 4-48 | 12 34 4 ® 2
30 . / /
.
f .
\ / : . [ e
42-36-27| 63 19.8 : —sampled as limestone frags., little
B/ B i A terrig. fines; yellowish brown. 1 o ]
END OF BORING NO. BC-7 AT
35.5 FEET DEPTH.
NOTE: Groundwater observed at
a depth of 5 ft. during drilling.
L |
DATE HOLE ST 2505 COMPLET?D. eo Cim
ELEVATION TOP OF HOLE ™
418.10 (127.47 mts) ]
[El EVATION GROUND WATER GEOTECNIAY CIMIENTOS
4310 _ GEOTECHNICAL TESTING SERVICES
.‘;CAHQN (Coordinates or Statian) P.0. BOX 10872, SAN JUAN, P.R. 00822-0872 _
e N 261,103.7 E 202,049.5  [Monte Arena Residential Development, Vega Baja, PR |
NAME OF DRILLER DRILLING EQUIPMENT ~ /METHOD
IRuben Nieves = CME-55 spT| I o
:n E,%EEEEEL?EE:L"; ?ASTM_.D 1586) - :.I‘I: ﬂl)rrlflgEan?rh::T‘/fR_T_b_’_: "__ APPPROVED OB No. - 3245-05 BORING No.
NCONED coRRESEVE ST tor. | L BAIC LMt 1or 1 sueers|__ BC-7




BORING LOG No:

BC8

BLOWS ] G,®m1 2 3 4 5
NEPTH ON N | gu twa | LL | PI DESCRIPTION we
M ET|{SAMPLER Nwio 20 30 40 S0
_ 1-1-1 2 [(0.5)48.2! SILTY CLAY, trace roots and A ‘
A sand-sized limestone frags., very K
soft to medium stiff, dark brown. \o-g ,
N 2-4-4 8 (15377 -no roots, trace carbonaceous i r
matter : /
J /
5 8 |1.66]33.2/37.2/26.9 -no carbonaceous mater, trace O
roots, medium stiff, yellowish N !
s -p—t 4- brown. (CH) o o, —\ch— “ —
1 13-8-16 | 24 (2.25)|34.4 1 Terrigenous CLAY and SILT, e
1777 trace-fine gtz. sand, and wx. )
+ — el Rt imestone gravel; very stiff, olive, % —
10 L 11-109 19 19.9 {ipale yellow; colluvium (7). K e
)\ Limestone fragments; weak-mod. P
B 1| strong; little terrigenous silt, o
" ;| medium dense, white. S
/
\
: : bl
N 4-34 | 7 - l2azl253] I ¥ §
15 ﬁ’ 4 77/ Begin as above, then fine SANDY ] S
_ i CLAY {quartz); little silt; medium [" y
7 stiff to very soft, brownish yellow. X b
{CL) J \
J 4
1 B
| 11 | 2 (p75) 354|372 ® -
20 ! \
I | \
] | ! - , , dy »
x] 252 | 7 48.9 i -race-little fimestone frags o S
AT . //
e ——— N R — JE \\v/_J I
P
i o ra Y
1. ey S
§ e | 4 24.3 77| WEATHERED LIMESTONE, ¢« @
30 - _ [5%3 sampled as sitt and limestone o L
frags., dense, yellow.
END OF BORING NO. BC-8 AT
30.5 FEET DEPTH.
NOTE: Groundwater observed at
i a depth of 10 ft. during drilling.
STARTED COMPLETED .
DATE HOLE T 2s0s T 12505 qeo Cim
ELEVATION TOP OF HOLE —
s 192 (127.78 mts) . -y
ELEVATION GROUND WATER GEQTECNIA Y CIMIENTOS
. 40912 . GEOTECHNICAL TESTING SERVICES
CATION {Coordinales or Station) _ P.O. BOX 10872, SAN JUAN, PR, 00022-0872
., N 261,085.2 E 2020557 Monte Arena Residential Development, Vega Baja, PR
NAME OF DRILLER DRIL LINC‘ EQUIPMENT  /METHOD
__Rubén Nieves ) CME-55 SPT
WATER o EWEmS L e - e
N BLOWS ggg;E;L";?ASTM D-1586] T l]: ”g:i;ﬁf.ﬁ?::?«fﬂ e APPROVED | JOB No. 3245 -05 BORING No.
“ay |UNCONFIED COMPRESSIVE STRENGTH, TSF TpL | PLASTIC LIMIT IN % '
¥ WATER TAELE OR PHREATIG LEVFL T PI[ PLASTICITY INBEX N % 1 oF 1 SHEETS BC-B




l BORING LOG No:  SC-1
[ BLOWS ! | o,®1 2 3 4 5
DEPTH ON i N | gy | wn | LL | Pl Symbal DESCRIPTION w @
M Frl|SAMPLER” \ ’ Ne&10 20 30 4g
' 2 1-2-2 4 [(.75)/40.9 CLAY, trace silt and roots, soft (o : ;
. W\ stiff, brown. ! /
. i
I ﬂ 2-2-2 | 4 11.07(36.5102.0(78.0 -(CH) \ ;
! .
g \\\ s
P
SKA 457 |12 26.5 -some angular limestone ) ;
/ : fragments, trace roots, brown, ; .
pale yellow, oé’ o
4-3-4 7 18.0 -no roots, predom. limestone \ .
I frags. \.\ i
N | AL B | o _'
10 1 467 | 13 |(35)205 mw'}gi WEATHERED LIMESTONE: A
' etz sampled as silt and trace i
~ox] limestone fragments; varicolored: !
- <11 brown, gray, white, pale orange. _ [
I ']2—40—50!3 140 16.0 -sampled as sand, little limestone T
15 - i fragments, little terrigenous silt )
<] very dense, reddish yellow, yellow, j
I pale yellow. !
M 18-18-20 38 11.8 o -sampled as sand, little silt, trace \
20 - w4 limestone fragments, dense, \\ /
! X1 yellow. \ ;
L \ /
I‘ S O B _ .. o v
.. = o .
I ﬂ 7-10-16 | 26 227 A=k -terrigenous clay, little silt and
LA R B limestone fragments, trace sand, 1 i
! \ very stiff, pale yellow, yellow, /
\brown.
END OF BORING NO. $C-1 AT
I 255 FEET DEPTH.
NOTE: No groundwater observed
during drilling.
I L] [
STARTED COMPLE FED -
DATE HOLE 11-29-05 11-29-05 (=Te] :lm
ELEVATION TOP OF HOLE - T v
468.35 (142.79 mts) wrl "
ELEVATION GROLIND WATER GEOTECNIAY CIMIENTOS
o GEOTECHNICAL TESTING SERVICES
CATION { (Coordmal‘gs or Station ) P.O.BOX 10872, SAN JUAN, P.R. 00922-0872
I - N261,231.8 E 201,706.0 Monte Arena Residential Development, Vega Baja, PR
NAME OF DRILLER DRILLING EQUIPMENT  /ME THOD
lCarlos Calderén = CME-55 SPT| . —
WNn %eérg?g’fgg&gpjfﬁsmmsas} o 13 i 8{:%233??151;” I_SF___._ APPROVED 408 N : 3245'95—: BORING M.
ﬂu M IED COMPRE P
I Y | WATER TS co e T T8F T A M 1 oF 1 sheers|  SC-1




BORING LOG No;

..5C-2

BLOWS a1 1 2 3 4 5
DEPTH ON N | gu |wn | LL | Pl [Symbot! DESCRIPTION we
M ET|SAMPLER Mg:10 20 30 40 " 50
R 124 6 |1.70|45.0 4 CLAY, trace silt, medium stiff, “\' ;
3 trace rools; brown-dark brown. . S
i /;/ C\'b .,,
| 344 | 8 35.1 /77 -itle limestone fragments, brown, ® - .2
1 -:g’:;’j{.i' yellow, pale yellow. -
. — B - o S
5 |- 54(@/ - - e,
29-50/37 129 6.6 55 WEATHERED LIMESTONE: .
F2%yr sampled as sand, little silt, very |
— = Loakd dense, pale yellow, yellow. - - e
&]5—46—50!5' 106 (4.5+)| 12.3 FEEY _sampled as Silt, little sand, hard, \
4 i it yellow, pale yellow. \\
—_— —— t - I .( » — - . I P I —— e —
0 L | | oo S . %
"‘j 11-15-24 | 39 |4.54)18.9 feei 2l Mixture of terrig. clay/silt and ,. s
B t= )43 limestone fragments, hard, yeliow, \
] pale yellow, brown. ; \
: z., 4
e ‘f y
' e _ . .
.5 % 9-19-28 | 47 14.7 B2E -angular limestone fragments.
. _‘r 7 A
v
| r"P/’ - e
- S e - e L
Peigod
b= | WA >}
T so/r .| 200 |— =4I very dense, yellow, brown, pale | — —_
elow. L
END OF BORING NO. SC-2 AT
19,17 FEET DEPTH.
NOTE: No groundwater observed
during drilling.
i I
s STARTED COMPLETED .
DATE HOLE 13005 113005 _ | G|e°Clm
ELEVATION TOP OF HOLE o
. . . 46455(14163mts) e
ElEVATION GROUND WATER T GEQTECNIA Y CIMIENTOS
’ _ GEOTECHNICAL TESTING SERVICES
ACATION (Coordinates or Station)T - P.O_BOX 10872 SAN JUAN, P.R. 00922-0872 .
N 261,267.4 E 201,687.8 __|Monte Arena Residential Development, Vega Baja, PR
NAME OF DRILLER DRILLING EQUIPMENT ~ /METHOD
. Rubén Nieves CME- SPT e o
wa | WATER ¢ ; ) N oF 1 ] — S -
-,—,"_'m“ﬁt‘;gr“ﬁ-?“ﬁﬂﬁﬂ-ﬂ_ B o T | APPROVED TJOBND." 345,05 |BORING No.
u 1 -CHM 5 . U
¥' | WATER TABLE OR g%i%':%gﬁ%’;f!”ﬂs" ' P1 | PLASTICITY WOEX 1% _ ™~ ( 1 OF 1 SHEETS SC-2




BORING LOG_No.

SC-3

BLOWS | L aq,mt 2 3 4 5
DEPTH ON N | qu | wn | LL | Pl Symbol DESCRIPTION we
M ET|SAMPLER ~ N1 . 20 30 40 50
SQ 4-5-7 112 14.5¢ Ve WEATHERED LIMESTONE: R
Y };»uiv“ sampled as sand, little sift and %
T B I Y L1 limestone fragments, medium )
™ 9-10-10 | 20 19.2 A dense, pale yellow, brown. ! f} SRTRE
X] : -sampled as silt, trace sand, very / h
T | = ] stiff, pale yellow R L
e — - 7
5 K o v . L S5 ()
] 30-50/4" | 150 1.1 -sampled as sand, trace sill, very |
_—— - | dense, pale yellow, brown 1. B}
] |
- (]
1 B0IE" | 120 10.9 -sampled as limestone fragments, ,.
1 fittle carbonate sand, trace silt, /
] | very dense, pale yeflow /
10 T-] m ‘ e
503 | 172 6.2 !
- |
1
[
|
. ]
=1 50I3" 1200 | — |76 : A -
T o END OF BORING NO. SC-3 AT
14.25 FEET DEPTH.
NOTE: No groundwater observed
during drifling.
!
|
STARTED COMPLETED .
DATE HOLE 112905 112905 | eo(Cim
ELEVATION TOP OF HOLE v
476, 32_(_145 22 mts) 3 wrl__ -
ELEVATION GROUND WATER GEOTECNIA Y CIMIENTOS
GEOTECHNICAL TESTING SERVICES
CATION {Coordinates or Station) P.O. BOX 10872, SAN JUAN, PR, 00922-0372
q o N2B1291.1 E 201,740.9 __[Monte Arena Residential Development, Vega Baja, PR
AME OF DRILLER DRILLING EQUIPMENT  /METHOD
Carlos Calderén _CM§_§§ SPT ‘ _ e
[¥n | WATERCONTENT 1N b e — S f%;_ﬁ'é'ﬂ;ﬂ'ﬁ?" TSE | ABPROVED JGBNo. 394595 |HORINGHo.
l.[u UNCONFIED ' COMPRESSIVE 5TRENG TH, ISF FL | PLASTIC [IMITIN %
[ | WATER TABLE OR PHREATHE LEVEL P FLASTICITY THDEX IN %, 10F 1 SHEETS SC-3




I BORING LOG No: .. S55-2
BLOWS ? 1 a,®m1_2 3 4 5
DEPTH ON N | gu |wn | LL | Pl Symbo DESCRIFTION we
M FT| SAMPLER. Nexto 20 g0 40 80
I b 4-4-4 8 |2.17]29.1 il \ CLAYEY SILT, little fine sand, AN
J i ‘ ‘ trace roots, stiff, yellow, red, o
_ = J,' brown. - -\&5 e o e
I Mo 3-7-11 | 18 16.0 -4 WEATHERED LIMESTONE: P .
¥ ~# sampled as silt, frace sand and Iy
. =121 clay, some terrigenous, trace ' b
g -+ limestone fragments, medium ? %
M 6-9-15 | 24 4.1 : [
_ | dense, pale yellow, yellow, light // |
IR gray, white. F [
: 1 -little sand and limestone . Lt
%ﬂ. 8-14-10 | 24 53 L5 fragments. :
i e = -I|ttle terngencms clay, trace sand.
—_— SR R - i v i) it Al . —
10 ] B-2-2 4 {1.0)]38.0 ;’(_';f_:"‘.,; -silt, little clay and sand, soft, red, Q'Qv\ P »
I / P brown ’
- ﬂp’j_ Ve
7 1 ﬁ"ﬁ;‘ﬁ‘.—_.__‘_.._.______.‘. . ~
— — e naL =
J("[;“)" Ll o .
T ] &
| st B . . 6
I _ $115-14-19, 33 18.5 D24 -limestone fragments, friable-mod. | ‘
15 ] 4 strong; little terrigenous silt and !
sand, dense, yellow, brown }
| |
I e o | ]
]
i ) i ) ? Y
i Qj 7-36-50/5!' 96 [(4.5){ 19.1 =1 -silt and limestone fragments,
20 | A trace sand, hard, light olive, gray, :
_ + yellow, brown. )
!
| N — —_—— e e ———— e — _
1@ ;
-;34-42—50/3' 142(4.5+)| 17 4 s -silt, terrig., trace dispersed calcite; ¢ .
23BN trace small limestone frags.; pale | B
wellow, vellow,
END OF BORING NO. §8-2 AT
25.25 FEET DEPTH.
I NOTE: No groundwater observed
during drilling.
I STARTED ‘
TA COMPLETED .
DATE HOLE 1. SR s qeo( :IITI
ELEVATION TOP OF HOLE v
459.20 (140 0o mts) wh =
ELFVATION GROUND WATER GECTECNIA'Y CIMIENTOS
GEOTECHNICAL TESTING SERVICES
CATION (Coordinales or Station PG BOX 10872, SAN JUAN, P.R. 00022-0872
N 261,327.2 E 201,637.9 Monte Arena Residential Development, Vega Baja, PR
MNAME OF DRILLEH DRILLING EQUIPMENT — jME THOD
_‘Ruben Nigves CME- SPI o L _ -
wpy ! o M F17) - T
R S B e~ — || UG e —{ArPROVED 10810__3245.05 [BORNONo
u | UNCORETED ] | s
I 1 [ WATER TABif:EO CT:EFI%SEIXIE’IF LEVELT'm'F_ _ Fpll_ 5?:2::&1'?’.5&?!.,«% ‘ 1 OF 1 SHEETS SS-Z



BORING LOG No:

NAME OF DRILLER

Rubén Nieves

'ELEVATION TOP OF HOLE

445.06 (135.69 mts}

[ ELEVATION GROUND WATER

PCATION (Coordlna!c,, or Station

N 261, 30)8 1 E 201,604.2

DRILLING EQUIPMENT
E-55

BLOWS ‘ ‘ o,®1 2 3 4 5
DEPTH ON N | qu |wn | LL | Pl [Symbol' DESCRIFPTION w i
M FT| SAMPLER \ NG 2 30 40 50
N 223 5 [(2.5)]20.3 - ‘ || SILT, little clay and sand, trace \ .
q [ ; roots, medium stiff, brown, red. |
[N SO IR j e R A .
o2-3-4 7 1186353 CLAY, trace silt and roots, mediurn cﬁj T
stiff, vancolored: light gray, red, ! [
1 brown. ' ]
5 -1 ; ® .
- 3-4-5 9 [{(2.0)]33.7 -no roots, locally silly clay-clayey 1 i
_ siit; predom. red lI ;
. {
. W ]
3-5-5 | 10 (2.0)|30.9 -clay, light gray. : \
108 365 | 10 |(25)33.2 / ~varicolored s *
Y ‘ \
o .
_______ e R -
g . )\
M 6-9-15 | 24 (4.5+)(20.3 Y CLAYEY SILT, little fine sand; very l ?G
15 | stiff, brown, red. ! ;’
L
\l
|
, I
] ‘ do
V{l 3-9-12 | 21 (435|229 -locally clay, plastic [
4 ! | \
20 A [
. 7 i ii \\
. .o . | —— . . _,F__ \\
T 1‘ i L ]
\/ 5-6-9 15 |2.65 354 “1 CLAY, trace silt, fine sand; stiff,
20 I "_ ‘yellow, red, brown. o
; END OF BORING NO. 55-3 AT
| 255 FEET DEPTH.
NOTE: Na groundwater ohserved
during drilling.
| ||
|
OATE HOLE STARTE.I? COMPLETED

9@0 Cim

GEQOTECNIAY CIMIENTOS
GEOTECHNICAL TESTING SERVICES
P.O. BOX 10872, SAN JUAN, PR, 0DG22.0872
o Monte Arena Residential Development, Vega Baja FR
IMETSHS%

[ | WATER GONTENT iN %~ _ () FEREIROMETER, T5F _ | APPROVED TIOBNo.  aoae. | BORING Mo,
N | BLOWS FROM 5. P, T [ASTMTI-1586] o ULLT LIQUID LIMT IN %_' D S .. 3245-05 |
8y | UNGONFIED COMPRESSIVE STRENGTH, TSF PL | PLASTIC LIMIT IN %

WATER VABLE OR PHREATIC LEVEL B | PLASTICITY iNDEX N % 10F 1 SHEETS | 53-3
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FIELD AND LABORATORY TEST PROCEDURES



Appendix B
Field and Laboratory Test Procedures

|. DRILLING METHODS
A. Hollow Stem Auger Boring - Dry Sample method (ASTM-D-1452)

In the auger method, borings are advanced by turning a hydraulic powered auger
into the ground in 5 feet increments or less. As the auger penetrates the cuttings rise to
the surface on the spirals. The depth from which the material comes, however, cannot be
accurately determined. Therefore, soil samples are not taken from the spiral augers. With
the use of a hollow stem auger, a sampling apparatus may be inserted in the hollow stem
to the battom of the auger, eliminating the need for casings. The sampling procedures are
described in the following paragraphs. Geo Cim, Inc. normally uses CME (Central Mining
Equipment) drilling rigs which are trailer mounted and pulled with a 4 x 4 wheel drive F-350
or equivalent truck. The drilling rigs are either CME-45 or CME-55 models.

B. Wash Boring - Dry Sample Method

For inaccessible locations a portable drilling unit is used which consists of a tripod
mounted motorized cathead which is used to drive casings and sampling rods to conduct
this method of drilling. Borings are advanced into the ground by the wash-boring-dry
sample method. The borings are normally cased through most of this length by the drop of
either a 350 or 140 Ibs. hammer from a height of 30 inches. The casing diameter s 2-1/2
inches. The number of blows for every foot of penetration the casing advanced is recorded
and is reported in the boring logs. When driving of the casing becomes too difficult due to
the hardness of the soils encountered, and the hole does not cave-in, the boring may be
advances without casing by continuous washing out of the soils with the drill rods. The
color and nature of the soils washed out (gravel, sand, silts or clay) is examined and
recorded in order to determine the extent of each soil strata this is complemented with the
sampling operations which are regularly made every five feet.

C. Core Borings (ASTM-D-2113)

Core Borings are used when necessary {o penetrate into rock and obtain a
continuous rock sample. The sample is obtained by means of a core barrel which is
attached to the drill rods. At the end of the core barrel is a special bit studded with
industrial diamonds which cuts into the rock. The drill rod, and hence the core barrel and
diamond bit are rotated as downward pressure is applied. As the bit cuts into the rock, the
rock core is free to move into the inner core barret head, which is suspended on a swivel
and therefore does not follow the motion of the outer core barrel with its bit. Cooling water
or bentonite slurry is circulated through the drill rod and the core barrel. Penetration
depends on the length of the core barrel and the quality of the rock (amount of joints or



fractures). Rock discontinuities such as joints and fractures affect the length of penetration
in a given core run. The runs are longer as the rock quality increases. As the core barrel is
withdrawn, the core lifter, located inside the diamond bit, wedges itseif around the bottom
of the rock core and thus permits it to be pulled free from the underlying rock. The two
most common core sizes are NWM which produces a core of 2.15 inches diameter and
HWM which produces a core 3.00 inches in diameter.

II. SAMPLING IN SOILS
A. Standard Penetration Test (ASTM-D-1586)

The standard penetration tests are made with a split-spoon sampler 2.0 inches/O.D.
diameter, 1,375 inches |.D. diameter, 18 inches long. The sampler is driven into the
ground by the drop of a 140 pounds hammer from a height of 30 inches. The number of
blows from the three consecutive six inches of penetration of the sampler is recorded and
the number of blows for the last foot of penetration is reported as the N-value. The
samples are stored and sealed in glass jars for future classification tests in the laboratory.

The standard penetration test has been correlated with the consistency of fine
grained soils and with the angle of internal friction or the relative density of sands. Such
correlations can be used for preliminary estimates and to aid in the stratigraphic
classification of the soil strata at a given site.

In the case of fine grained sails, the correlations of the SPT with the undrained
shear strength of medium and stiff silts and clays of low sensitivity have been found to be
fairly good; however, in the case of the soft silts and clays the SPT gives poor estimates of
the undrained shear strength. Testing in undisturbed samples and vane shear tests are

recommended in such cases.
B. Undisturbed Sampling

Undisturbed Samples are obtained using thin wall brass or zinc coated steel shelby
tubes 2" to 3"0.D. by 24" to 30" long. The sampler is forced to penetrate the soil by static
force or downward pressure and is pulled out also using static pull. The samplers are
sealed in the field and shipped to the laboratory where the samples are extruded at the
time of testing by pushing in the same direction that the sample penetrated the sampler.
Special care is taken in packing and handling these samples to avoid disturbance.

Ill. LABORATORY TESTING
A. Atterberg Limits (ASTM-D-2166)
The Atterberg limits and related indices are very commonly used in soil mechanics

works mainly for soil identification and classification purposes. They are also used in
connection with some semi-empirical methods of design for preliminary estimates.



B. Unconfined Compression Test (ASTM-D-2166)

The best quality samples recovered in the split-spoon sampler are subjected to
unconfined compression to failure. These samples cannot be regarded as “undisturbed”
and the strengths obtained are lower than the “true” in-situ value due to the effect of
disturbances and sensitivity of the scil. Furthermore, increased brittleness of friability of
the soil structure results in strength values lower than the in-situ undrained strength.
Therefore, the unconfined strength values measured in the split-spoon samples are used
only as an index property for classification and identification purposes. YWhen more
accurate values of strength are needed, undisturbed samples from thin-wall shelby tubes

are used.
C. Natural Moisture Content (ASTM-D-2216)

The natural moisture content is the water content of the soil in-situ. The soil sample
is obtained from the SPT sampler or shelby tubes. Approximately 40 gms. of soil are
weighed and then placed in an oven for 24 hours at a temperature of 1051 1-11011C. The
natural moisture content, “Wn” is obtained from the difference between the weights in the
natural state and after oven drying, divided by the dry weight of the sample and expressed

in percentage.
V. SOIL DESCRIPTION (ASTM-D-2488)

The description of the soils include the type (gravel, sand, silt, clay, organic),
consistency (if a fine grained soil), size and roundness (if a coarse grained soil), color, and
some other special characteristic which can aid in the identification and classification of the
soil such as presence of rubbish, organic matter, shells and fossils, stratification and
structure, cementation, mineral composition, relict structures, stains and others.

To aid in the preparation of these descriptions some simple tests are made such as
those recommended by the Unified Soil Classification system for field classification
(dilatancy, dry strength, shine, toughness). To approximate the consistency of fine grained
soils (soft, medium, stiff, hard), a simple test is performed with the hand: a hard fine
grained soil is difficult to indent with the thumbnail, stiff soils are readily indented with the
thumb, medium soils can be penetrated by moderate thumb pressure and soft soils are
easily penetrated with the thumb.

The description of coarse grained soils (sands and gravel) includes size (fine,
medium coarse) and roundness {angular, sub-angular, sub-rounded, rounded and well-

rounded).

The relative amount of coarse fractions in fine grained soils is estimated by placing a
representative sample or some 50 gms. in a graduated cylinder filled with water. The mix
is shaken and allowed to settle. Particles of a size larger than a fine sand are visible to the

naked eye while
silts and clays are not. In this manner, estimates of the relative amounts of the coarse



fraction are made and reported as:

Trace 1 10%

Little 10 20%

Some 20 35%

Sandy, gravelly, silty or 35 50%
clayey

The relative density of sands has been correlated with the results of the Standard
Penetration Test, as follows:

For Granular Soils

N-Blows/ft. Relative Density
0-4 Very loose
4-10 Loose
10 - 30 Medium
30 - 50 Dense
over 50 Very dense

These are very approximate correlations which vary with, among other factors,
overburden pressure (Gibbs and Holtz, 1957, and Peck and Bazaraa, 1967). These
correlations are meaningless in soils with a significant amount of gravel or cobbles.

The relative amounts of the fine grained soils is estimated based on the reaction of
the soils to the dilatancy, shine, dry strength and toughness tests, with adjective indicating
the less active fraction i.e. a sandy clay behaves more like a clay than a sand.

The consistency of cohesive soils has also been correlated to the results of the
Standard Penetration Test, as shown below. The correlation, however, is greatly affected
by the clay structure and factors such as sensitivity.

For Cohesive Soils

Unconfined

Compressive N-Blows/Ft. Consistency
Strength (T.S.F.)

Less than 0.25 Less than 2 Very soft
0.25-0.50 2-4 Soft
0.50-1.00 4-8 Medium
1.00-2.00 8-15 Stiff
2.00-4.00 16 - 30 Very stiff
More than 4.00 Maore than 30 Hard

Once the soil samples have been tested, they are stored for three months after the
date of our final report, and then destroyed, unless required in writing by the client to store

them for a longer period.



APPENDIX C

RESULTS OF SOIL CLASSIFICATION TESTS
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GRAIN SIZE - mm

% GRAVEL % SAND

% COBBLES

_ %SWMT

| % CLAY

23.0

64.9

PASS?
(X=NQ)

SPEC.”
PERCENT

PERCENT
FINER
936
91.9
B85
85.9
£1.7
78.1

724
64.9

SIEVE
SIZE

Sin.
RYERIN
#4

#10
#20)
1840
#100
#200

Clay, some sund,

FL= 10.0

Dgg= 161

Dan=
c

Uuscs= CI

Soil Description
pale yellow, brown.

Atterberg Limits
LL= 33.5

Coefficients

Lgo=
Q5=
C=

Classification

AASHTO=

Remarks

Pi= 235

Dsgo=
D1o=

A-4(0)

v (no specification provided)

4 Source of Sample: Boring No, [3-2

Sample No.:
Locatinn'

Cl:ent
MONTE ARENAS

G E O C I M I N C Project VEGA BAJA, PR

Project No: 13245-05

Elev./Depth:

01-28-06
7.5 00

Date:

(ARJ\M (“ONMRI‘("IION

_R. DayilaL.ab.




[_ o _ GRAIN SIZE DISTRIBUTION TEST DATA

Client: CARAM CONSTRUCIION
project: MONTE ARENAS
l VIEGA BAJA, PR

ct Number: 3245-05

I Tmfm' _ . Sampi;“Batam“

Source: Boring No. B-2
ample No.: 4

lev, or Depth: 7.5'-5.0' Sample Length (in./cm.):
Location:
Igescription: Clay, some sand, pale yellow, brown.

ate: 01-28-06 PL: 10.0 LL: 33.5 PI: 22.5
UsCs Classzification: CL AASHTO (Classification: A-4{0)

ITesting Remarks:

Mechanlcal Analyszs Data

l) Initial After wash
ry sample and tares=s 129.30 70.72
Tare = 39.07 39.07
hry gsample weight = 50.23 31.65
inus #200 from wash= 64.9 %
Sieve tare method
I Sieve Weight giave Percent
retained tare ftiner
.5 inch 5.75 0.00 93.8
75 inch 1.53 .00 91.9
I‘ .08 0.00 g88.5
2.41 0.00 85.9
§ 20 3.77 0.00 81.7
I # 40 3.20 0.00 78.1
# 100 L.16 0.00 72.4
# 200 6.75 0.00 64,9
I Fractional Components

ravel/Sand based on #4

and/Fines based eon #200
% COBBLES = % @ERAVEL = % SAND

i FINES = 64.9

23.6

gs= 1.61

— - . L. % GEO CIM, INC. | -
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PERCENT FINER

Particle Size Distribution Report

¢ oY ¢f 85 . @ g 35 5 8% d
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' A1 o
70 N - _ __i.. : : i — ]
0|+ EEE |- 3 L -
M
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H il h ;
‘ i : |
30 : + el
. i
20 T~ : T
ol ] U L _ ]
0 LB | | el PEE A I
500 140 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
| % COBBLES % GRAVEL % SAND % SILT | % CLAY___
0.0 0.0 44 6 554
SIEVE FERCENT SPEC." PASS? Saoil Description
SIZE FINER PERCENT | (X=NO) Sandy silt, brown, very pale brown
#4 [00.0
#10 99.6
#20 97.0
ﬁ?gg E%; Atterberg Limits
5200 ‘3‘-]4 PL= 139 LL= 716 Pl= 557
Coefficients
Dgs= 0.484 Dgp= 0.100 Dep=
Dap= D15= LM40=
Cy= Ce=
Classification
USCS= ML AASHTO=  A-4{0)
Remarks
' {uo specification provided)
Date: 01-28-06

Sample No.: 4
Location:

Source of Sample: Boring No. B-3

Elev.fDepth: 7 5-9.0’

.}GEO CIM, INC.

Client: CARAM CONSTRUC
Project: MONTE ARENAS
VLGA BAJA, PR

Project No: 3245.05

?’I'[ON.

R. Davila-Lab.




GRAIN SIZEmPISTRIBUTION TEST DATA

Cclient: CARAM CONSTRUCTION
Project: MONTE ARENAS
VEGA BAJA, PR

E.ect Number: 3245-05

Sample_Pata”

Source: Boring No, B-3
ISample No.: 4

Elev. or Depth: 7.5'-9.0° Sample Length (in./cm.}:
Location:

escription: Sandy silt, brown, very pale brown

ate: 01-28-06 PL: 15.9 LL: 71.6 PI: 55.7
15038 Classification: ML AASHTO Classification: A-4(0)

[Eesting Remarks:

Mechanical Analysis Data

Initial After wash
Dry sample and tare= 1132.40 72.95
Tare = 40.13 40.13
Iary sample weight = 73.27 32.82
inus #200 from wash= 55.2 %
gieve tare method
Sieve Weight Sieve Percent
retained tare finer
4 4 0.00 0.00 100.0
10 0.28 0.00 99.6
l’go 1.90 Q.00 97.0
40 10.62 0.CC 82.5
# 100 11.98 0.00 aG.2
# 200 7.87 0.00 55.4

Fractional Components

lﬂavel/Sand hased on #4
Sand/Fines based on #3200

COBBLES = % GRAVEL = % SAND
t FINES = 55.4

44 .6

gg= 0.48 Dgo= 0.10

emme e— _tIm ST LTTT T GREO CIM, INC.

I
|
I
I
I
1



Particle Size Distribution Report
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! 500 100 10 1 i} 0.01 0.001
. GRAIN SIZE - mm
% COBBLES % GRAVEL _ % SAND % SILT | % cCLAY
I (3.0 0.0 14.7 853
SIEVE | PERGENT SPEC." PASS? Soil Description
SIZE FINER PERGENT | (X=NO) Silt, little sand, reddish brown.
I #4 1000
710 998
#20 993
#f;gg glf-g Atterberg Limits
I #100 ! PL= 18.0 LL= 852 Pl= 67.2
Coefficients
Dg5= Dgo= Dgg=
D30= D15= D1g=
Cy= Ce=
Classification
USGCS= MI. AASHTO=  A-4{1})
I Remarks
I ) (e specification provided)
Sample No.: 3 Source of Sample: Boring No, B-3 Date: 01.28-00
I Location: Elev./Depth: 10.0-11.5
. | client: CARAM CONSTRUCTION T
I C IN Project: MONTE ARENAS
’ . VEGA BAJA, PR
. Project No: 3245-05 o R. Davila-Lab.




~GRAIN SIZE DISTRIPE‘SION TEST DATA

Client: CARAM CONSTRUCTION
Project: MOWIL ARENAS
VEGA BAJA, PR

'ect Number: 23245-05

Sample Data

Source: Boring No. B-2
Sample No.: &

Elev. or Depth: 10.0'-11.4%" Sample Length (in./cm.):
Location:

IDescription: silt, little sand, reddist brown.

Date: Q01-28-06 PL: 13.0 LL: 85.2 PI: 67.2
UsCs Classification: ML ARSHTO Classification: A-4{0)

ITesting Remarks:

_Mechanical Analysis Data

Initial After wash
Dry sample and tare= 80,41 39.19
Tare = 31.97% 31.87
Iﬁry sample weight = 48 .44 7.22
inus #200 from wash= 85.1 %
Sieve tare method
l Sieve Weight Sieve Percent
retained tare finer
# 4 c.ocC Q.00 100.0
10 0.10 0.00 99,8
I"’DO 0.25 0.00 99.3
40 1.09 0.00 g7.qQ
# 100 2,80 0.60 81.0Q
# 200 2.80 Q.00 85.3

Fractional Components

lhﬂvel/Sand based on #4
Sand/Fines based on #200

ﬁ COBBLES = % GRAVEL = % SAND 14.7

FINES = 85.2

T T e T T GEO CIM, INC.
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GRAIN SZE - mm

% COBBLES

% GRAVEL

% SAND

% SILT [ % CLAY

22.7

76.5

FERCENT
FINER

SIEVE
SIZE

SPEC."
PERCENT

PASS?
(X=NO)

992
98.5
97.5
4.6
834
76.5

#i
#LO
#20
140

#100
H201(}

PL= 21.2

Dag= 0.173

Dagp=
Cy=

USCS= ML

SILT, some sand, light gray.

Sail Description

Atterberg Limits
LL= 98.5

Pl= 77.3

Coefficients

D15=
CC:

Classification

AASHTQO= A-4(D)

Remarks

* - "
(e spect fication pravided)

Sample No.:
Location:

Source of Sample:

GEO CIM, INC.

Boring No, B3-4

Date: 01-28-00
Elev./Depth: 5.0-0.5

Client: CARAM (T()NS’['RU(I;I'ION
Project: MONTE ARENAS
VEGA BAIA, PR

__ || _Project No: 3245 05

R. Davila-Lab.




GRAINNSIZE_E;?FRIBUTION_TE%T DATA

Client: CARAM CONSTRUCTION
Project: MONTE ARENAS
VEGA BAJA, PR

'ect Number: 3245-05

Saﬁple Data

Source: Boring No. B-4
Sample No.: 3

Elev. or Depth: 5.03'-6.5" Sample Length {(in./cm.):
Location:

Description: SILT, some sand, light gray.

Date: 01-28-06 PL: 21.2 LL: 28.5 PY: 777.3
UsCs Classification: ML AASHTO Classification: A-4(0)

lTesting Remarks:

~ Mechanical Analysis Data

Initial After wash
Dry sample and tares= 80.37 44 .06
Tare = 33.02 33.02
'ﬂry sample weight = 47 .35 11.04
inus #200 from wash= 76.7 %
Sieve tare method
Sieve Weight Sieve Percent
retained tare finer
4 4 Q.38 Q.00 99 2
10 0.32 0.00 a8.5
IQZO 0.50 0.00 97.5
40 1.36 .00 94 .6
100 5.3C 0.00 83.4
I It 200 3.26 0.00 76.5

Fracticnal Components

I;;aveI/Sand based on #4
Sand/Fines based on #200

ﬁ COBBLES = % GRAVEL = % SAND 22.7

FINES = 76.5

— _— s.m  +— _~ ..t . ___ GEO CIM, INC.



Particle Size Distribution Report
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' 188 80.4

SPEC.”
PERCENT

PERCENT
FINER

SIEVE
SIZE

PASS?
(X=NO})

099.2
98.0
96.2
90.2
82.4
804

4
fi10
#20
H#40

/100
#2010

SILT, little sand, brown, gray, yellow, red.

Soil Description

Atterberq Limits
LL= 75.0

Coefficients

Pi= 53.7

Dsg=
Dq5= Diog=

Ce=

Classification
AASHTO= A-4(0)

Remarks

b (no specification provided)

Sample No.: 2
Location:

Source of Sample:

Boring Nao. B-5

01-23-00
2.5%4.07

Date:
Elev./Depth:

GEO CIM, INC.|

' Client: CARAM CONSTRUCTION

MONTE ARENAS
VEGA BAJA, PR

Project No: 3245-03

Project:

__ R. Davila-Lab.




I _ o GRAIN SIZE DISTRIBUTION TEST DATA

client: CARAM CONSTRUCTION
IPrcject: MONTI ARENAS
VEGA BAJA, PR

'ect Number: 3245-05

I__ - o _ Sample Data

Source: Boring No. B-5
ISample No.: 2

Elev. or Depth: 2.5'-4.0' Sample Length (in./cm.):
Location:

Description: SILT, little sand, brown, gray, yellow, red.

Date: 01-28-06 PL: 24.3 LL: 782.0 PI: 53.7
US8CS Classification: ML AASHTO Classification: A-4(0)

ITesting Remarks:

Mechanical Analy=sig Data

I Initial After wash
Dry sample and tare= 109.93 A7 .47
Tare = 31.97 31.97

Iﬁry sample weight = 77.96 15.50

inus #200 from wash= 80.1 %
Sieve tare method

I Sieve Weight Sieve Percent

retained tare finer

# 4 0.a0 0.00 89,2

: 10 0.95 .00 898.0

”20 1.42 .00 96.2

40 4 .70 0.00 an .2

# 100 &.03 0.00 82.4

# 200 1.55 0.00 80.4

Fractional Components

ISravel/Sand based on #4
Sand/Fines based on #200

COBBLES = % GRAVEL = % SAND
I: FINES = B(0.4

ID35= 0.23

18.8

T L T . L.. GEO CIM, INC.



PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 55.3 23.0 21.7
SIEVE PERCENT SPEC. PASS? Soil Description
SIZE FINER PERCENT | {X=NOj) Gravel, some sand and silt, yetlow, pale yellow,
WEBIE 100.0
5m, 63.8
375 m. 57.2 )
.'#lﬁg g#g Atterberg Limits
f : = LL= Pl=
20 33.g PL
140 30. Coefficients
#100 249 - WIS -
200 517 Dg5= 16.6 Dego= 114 850_ 6.31
D3p= 0.363 D157 10=
Cu: CC=
Classification
USCS= GM AASHTC=
Remarks

B - - .
{nu specification provided)

GEO CIM, INC.| ™™

Sample No.: 3 Source of Sample: Boring No. B-9 Date: 1/28/06
Location: Elev./Depth: 10.0-11.%
— - C— — — = . ‘...‘.‘_:;,2!

Client: CARAM CONSTRUCTION
MONTE ARENAS
VEGA BAJA, PR

i Project No: 3245-05 __R.Davila-Lab.




I_ L GRAIN SIZE DISTRIBUTION TEST DATA

Client: CRRAM CCNSTRUCTION
Project: MONTE ARENAS
VIEGA BAJA, PR

'ect Number: 3245-05

I._ . Sample Data

Source: Boring No. E-9
Sample No.: 5

Elev. or Depth: 10.0'- 11.5' Sample Length (in./cm.):
Location:

IDescription: Gravel, some sand and silt, yellow, pale vellow.
Date: 1/28/06 PL: LL: PI:
Uses Classification: GM ARSHTO Classification:

ITesting Remarks:

Egghanical Analys=is Data

ID Initial After wash
ry sample and tares 141,25 115.36
Tare = 40.19 40,19
Ery sample weight =  101.06 79.17
inus #200 from wash= 21.7 %
Sieve tare methed
Sieve Weight Sieve Paercent
I retained tare finer
.15 inch 0.00 0.00 100.0
' 5 inch 36.62 0.00 63.8
‘75 inch 6.65 0.00 57.2
4 12.67 0.00 44,7
# 10 7.10 0.00 17.6
I # 20 3.81 0.00 33.8
# 40 2.55 .00 30.8
# 100 5.94 0.00 24.9
I_ # 200 3.30 0.00 21.7

Fractional Components

ravel/Sand based on #4
Sand/Fines baszed on #200
% COBBLES = % GRAVEL = LGL.3 % SAND

I% FINES = 21.7

23.0

Dgg= 16.5% Dgg= 11.43 Dgp= 6.31
3p= 0.36

I_‘ — = - ... GEO CIM, INC.



Particle Size Distribution Report
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I 500 100 1d 1 0.4 0.01 a.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | #%cLay
I 0.0 0.0 13.3 86.7
SIEVE PERCENT SPEC.' PASS? $oil Description
SIZE FINER PERCENT | (X=NO) Clay, little sund, brownish yellow, red.
l "4 100.0
10 100.0
#20 100.0
#*]”38 gga Atterberg Limits
I K100 260 PL= 265 LL= 110.0 Pl= 832
Coefficients
Das= Dggo= Dsp=
D3o= Dq5= D1p=
CrE Cem
Uscs= ¢H AASHTQ= A-7-6(81)
I Remarks
" (ha specitication provided)
Sample No.t 2 Source of Sample: Boring No. B-11 Date: 01/28/006
I Location: Elev./Depth: 2.5'40
. ” o Client: CARAM CONSTRUCTION
I l M I N C Project: MONTE ARENAS
E ’ - VEGA BAJA, PR
L L o Project No: 3245-05 _ R.Davila-Lab.



l_ . .. ... .. /GRAIN SIZE DISTRIBUTION TEST DATA

Client: CARAM CONSTRUCTION
IProject: MONTE ARENAS
VECA BAJA, PR
ect Number: 3245-05

I,, e . Sample Data

Source: Boring No. B-11
ISample No.: 2
Elev. or Depth: 2.5'-4.0"' Sample Length {(in./cm.):

Location:
escription: Clay, little sand, brownish yellow, red.

ate: 01/28/06 PL: 26.8 LL: 110.0 PI: 83.2
USCs Classification: CH AASHTO Classification: A-7 6(81)
Iresting Remarks:

Mechanical Analysis Data

‘D Initial After wash
ry sample and tare= 91.36 48.31
Tare = 41 .42 41.49
lary sample weight = 49,87 6.82
inus #2000 from washs= 86.3 %
Sieve tare method
l Sieve Weight Sieve Percent
retained tare finer
# 4 0.00 0.00 100.0
10 0.00 0.00 100.0
l¢?.0 0.00 Q.00 100.40
a0 0.24 0.00 95.5
# 100 1.75 0.00 96.0
200 4 .64 0.00 86.7

Fractional Components

IEravel/Sand based on #4
Sand/Fines based on {200

COBBLES = % GRAVEL = % SAND
i FINES = 86.7

13.3

1]

-— = .7 . L..T __T.oLo.l_.] GEQ CIM, INC.



Particle Size Distribution Report

100

a0

70
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200
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3
GRAIN SIZE - mm

% COBBLES

% GRAVEL

% SAND ‘ % SILT | %cCLAY

36.2 330

SIEVE
SIZE

PERGENT
FINER

SPEC." PASS?
PERCENT {(X=NQ})

5.
A75 00,
#4

#10
7§20
140
H1O0
#200

95.6
56.5
69.2
sle
431
38.8
349
330

Soil Description

Sand, some clay, pale yeflow,

Atterberqg Limits
PL= 97 LL= 33.6 Pl= 24.0

Coefficients
Dgs= 9.05 Dgo= 3.14 D= 1.79
D3g= D15= D1o=
Cu= Ce™

Classification
USCs= SC AASHTO= A-2-4(()

Remarks

" .= . .
(nor spegi fication provided)

Sample No.:
L ocation:

4

Source of Sample: Bonng No.B-12 Date: 01/28/00

Elev./Depth: 7.5-9.0'

Client: CARAM CONSTRUCTION

Project: MONTE ARENAS
GEO CIM, INC- VEGA BAJA TR

ProjectNo: 324505 R Davila-Lab.




I o o GRAIN SIZE DISTRIBUTION TEST DATA

Client: CARAM CONSTRUCTION
IProject: MONTE ARENAS

VREGA BAJA, PR
= ct Number: 3245-05

I - _ N Sample Data

ource: Boring No.B-12
ample No.: 4

lev. or Depth: 7.5'-5.0" Sample Length (in./cm.}:
Location:
EescriptiOn: Sand, some clay, pale yellow.

ate: 01/28/06 PL: 9.7 LL: 2323.6 PI: 21.0Q
UsSCs Classification: S8C AASHTO Classification: A-2-4(0)

esting Remarks:

Mechanical Analysis Data

l) Initial After wash
ry sample and tare= 122,63 95,97
are = 41,53 41 .53
Ery sample weight = 81.10 54 .24
inus #200 from wash-= 32.9 %
Sieve tare method
I Sieve Weight Sieve Percent
retained tare finer
.5 inch 3.60 0.00 95.6
75 inch 7.30 0.00 BG.5
_’1 14.02 0.00 69.2
10 14.30 0.00 51.6
# 20 a6.85% 0.00 432.1
# 40 3,52 0.00 38.8
# 100 3.20 0,00 34 .9
# 200 1.4¢9 G.0o0 33.0

Fractional Components

ravel/Sand based on #4
and/Fines based on #200
% COBBLES = % GRAVEL = % SAND = 36.2

i FINES = 33.0

gs= 9.05 Dgg= 3.14 Dgg= 1.79

I_-“-—“_"— S—TLEmL T GEO CIM, INC.
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Particle Size Distribution Report
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500 100 0.t

1
GRAIN SIZE - mm

.01

"0.001

% SAND

% COBBLES % GRAVEL

% SILT |

% CLAY

0.0 34.8 22.5

227

PASS?
{(X=NO)

SPEC."
PERCENT

FERCENT
FINER

100.0
85.3
58.9
52.0
452
40.0
3187
3.5
256
227

SIEVE

SIZE

1 in.
F5an.
Sin.
375 m.
a4

i
#20
#40
HTGD
{200

PL= LL=

Dgg= 19.0
D3zp= 0.332
Cu=

Dys=
Gz

US5C5= GM

Soil Description

CGravel, some sand and sift, very pale yellow.

Atterberg Limits

Pi=

Coefficients
Dgg= 7.39

B1o=

Classification
AASHTO=

Remarks

* e . .
{1y specification provided)

Sample No.: 3 Source of Sample: Boring No. B-13

Location:

Date:
Elev./Depth: 5.0-6.5

1728006

F i ‘ T Client: CARAM CONSTRUCTION
Project: MONTE ARENAS
G EO C I M ; l N . VEGA BAIA, PR
7 | Project No: 324505 __R Davila-Lab. _




QEﬁ;HmSI%E DISTRIBUTION TEST DATA

¢lient: CARAM CONSTRUCTION
Project: MONTE ARENAS
VEGA BAJA, PR
act Number: 3245-05

B Sample Data

Source: Boring No. B-13
Sample No.: 3

Elev. or Depth: 5.0'- 6.5 Sample Length (in./cm.):
Location:

Description: Gravel, some sand and silt, very pale yellow.

Date: 1/28/06 PL: LL: PI:
USCS Classification: GM AASHTO Classification:

ITesting Remarks:

Mechanical Analysis Data

I Initial After wash
Dry sample and tares 95 .63 86.48
Tare = 41.09 41.09
Dry sample weight = 58.54 45.309
Minus #200 from wash= 22.5 %
Sieve tare method
Sieve Weight Sieve Percent
I retained tare finer
1 inch 0.00 0.00 100.0
75 inch £.60 0.00 85.3
‘ inch 15.48 0.00 58.9
75 inch 3.49 0.00 52.9
q 4 .50 Q.00 45 .2
I ﬂ 14Q 2.72 0.00 40.6
k 20 2.88 0.00 35,7
# 40 2.44 0.00 31.5
I # 100 3.46 0.00 25.6
# 200 1.69 0.00 22.7
l Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
I% COBBLES = % GRAVEL = 54.8 % SAND

% FINES = 22.7

22.5

Ig35= 18.96 Dgg= 13.01 Dgp= 7.39

I____ - . — _— === - _ GEO CIM, INC.



Particle Size Distribution Report
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% COBBLES
0.0

% GRAVEL

50.0

" % SAND

% SILT |

% CLAY

24.6

254

SIEVE
SIZE

PERCENT
FINER

SPEC.”
PERCENT

PASS?T
{(X=NO)

100.0
72.3
587
587
56.6

P50
| 1n.
J5in
.
75 .
ftd
H10)
#20)
H40
2100
#200

PL= 138

Das= 30.8
D3p= 0.200

UsCs= G

Soil Description

Gravel,some sand and clay, pale yellow.

Atterberg Limits
LL= 23.8

Coefficients

DGD= 19.9

D15=

Ce=

Classification
AASHTO=

Remarks

Dq0=

A-1-b

Pl= 100

D= 4.75

* e I .
(o specification provided}

Sample No.: 4

Location:

Source of Sample: Boring No. B3-15

Date:
Elev./Depth:

‘GEO CIM, INC.

Client: CARAM CONSTRUCTION

Project: MONTE ARENAS
VEGA BATA, PR

Project No: 124503

01/28/04

7.50.00

- R.Davila-Lah.




Client: CARAM CONSTRUCTION
Project: MONTE ARENAS
VEGA BAJA, PR

E.ect Number: 3245-05

I GRAIN SIZE DISTRIBUTION TEST DATA

I“m ) . o Sample Data

Source: lRoring No. B-16
ISample No.: 4

Elev. or Depth: 7.5'-9.0" Sample Length (in./cm.):
Location:

IDescription: Gravel ,some sand and clay, pale yvellow.

Date: 01/28/04 PL: 13.8 LL: 23.8 PI: 10.0Q
UsCcs Classification: GC AASHTO Classification: A-1-b

Ii?sting Remarks:

Mechanical Analysis Data

l] Initial After wash
ry sample and tares 141.03 115.69
Tare = 40,92 40,92
ry sample weight = 100.11 74,77
inus #200 from wash= 25.3 %
Sieve tare method
I Sieve Weight Sieve Percent
retained tare finer
.5 inch 0.00 0.00 100.0
' inch 27.78 G.00 72,3
"’1 inch 13.60 0.00 58.7
. inch 0.00 Q.00 58.7
. 375 inch 2.10 Q.00 5a.6
I # 4 &.60 0.00 50.0
# 10 6.80 .00 43 .2
# 20 5.70 Q.00 27.5
I # 40 3.79 0.00 33.7
# 100 5.21 0.00 28.4
# 200 2.97 0.00 25.4
I Fracticnal Components

and/Fines based on #200
COBBLES

= 24.86
FINES = 25.4

Eravel/Sand based on #4

% GRAVEL = 50.0 % SAND

.20 Dgog= 19.94 Dgg= 4.75
= O ?]

T T T T .— GEOQ CIM, INC.

L.
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I
I
I



Particle Size Distribution Report
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500 100 10 1 0.1 0n.01 0.001
GRAIN SIZE - mm
[ COBBLES % GRAVEL % SAND % SILT | wCLAY
29.3 70.7

0.0 0.0

PASS?
(X=N0)

SPEC.”
PERCENT

PERGENT
FINER

100.0
99.7
987
93.9
79.8
70.7

SIEVE
SIZE

i4
#10
#20
#40
#100
#200

Soil Description

Clay, some sand, brownish vellow.

Atterberg Limits

LL= 598 Pl= 44.2

PL= 13.6

Coefficients
Dgs= 0.213 Dgo=
D30= 015=
Cu® Ce=
Classification
AASHTO= A-7-6(20)

D5D=
Dqp=

UsGs= CH

Remarks

7 P -
[no specilication provided)

Sample No.. 2
Location:

Source of Sample: Boring No. 3-18

Date: /28/D6
Elev./Depth: 2.5- 4.0

[ T Cliont CARAM CONSTRUCTION
E IN Project: MONTE ARTNAS
y . VEGA BAJA, PR
e || Project Na: 3245-05 . __ R. Davifa-Lab.




I S . CRAIN SIZE DISTRIBUTION TEST DATA

Client: CARAM CONSTRUCTION
Project: MONTE ARENAS
VEGA BAJA, PR

‘ect Number: 3245-05

I Sample Data

Source: Boring No. B-18
lSample No.: 2

Elev. or Depth: 2.5'- 4.0 Sample Length (in./cm.):
Location:
IgeSCription: Clay, some sand, brownish yellow.
ate: 1/28/06 PL: 15.6 LL: 59.8 PI: 44.2
USCS Clasgification: CH AASHTO Classification: A-7-6(30)

ITesting Remarks:

Mechanical Analysis Data

lD Initial After wash
ry sample and tare= 81.30 50.68
Tare = 37.85 37 .85
ry sample weight = 43.45 12.81
inus #200 from wash= 70.5 %
Sieve tare method
Sieve Weight Sieve Percent
I retained tare finer
# 4 0.00 0.0 100.0
10 0.12 0.00 29.7
l‘ED 0.45 0.00 98.7
40 2.10 0.00 93.9
# 100 6.11 0.00 79.8
3.95 .00 70.7

Fractional Components

IGravel/Sand based on #4
Sand/Fines based on #200

COBBLES = % GRAVEL = % SAND
‘Z FINES = 70.7

29.3

s e e LTl GEO CIM, INC.



dGEO CIM, INC. ™

Particle Size Distribution Report
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.1 0.001

500 100

1
GRAIN SIZE - mm

0.01

%% COBBLES

% GRAVEL

% SAND

% SILT | % CLAY |

16.7

2.7

PERCENT
FINER

SIEVE
SIZE

SPEC."
PERCENT

PASS?
{(X=NC}

99.4
06.7
923
89.0
84.9
827

#4
#10
H20
#40

#100
H200

PL= 140

USC5= CL

Clay, little sand, pale yellow, brownesh yellow.

Soit Description

Atterberg Limits
LL= 38.0

Coefficients
Dgo=

15=
Co2

Classification
AASHTO=

Pi= 24.0

A-4{0)

Ramarks

* - .
{ne specification pravided)

Sample No.: 4
Location:

Source of Sample: DNoring No, B-19

MONTE ARENAS
VEGA BAJA, PR

Project No:  1245-05

T Client: CARAM CONSTRUCTIO

Date: 01/28/06
Elev./Depth: 7.5%-5.0'

R. Davila-Lab.




GRAIN SIZE

DISTRIBUTION TEST DATA

PI:

24.0

A-4(0)

Client: CARAM CONSTRUCTION
IProject: MONTLE ARENAS
VRGA BAJA, PR
ect Number: 3245-05
' L R Sample Data
Source: Boring No. B-129
ISample No.: 4
Elev, or Depth: 7.5'-9.0! Sample Length (in./cm.}:
Location:
Description: Clay, little sand, pale yellow, brownish vellow.
Date: 01/28/06 PL: 14.0 LL: 38.0
UsCs Clagsification: CL AASHTO Classification:
'Tasting Remarks:
Mechanical Analysis Data
I Initial After wash
Dry sample and tare= 109.87 47 .60
Tare = 324,53 34 .53
'ﬁry sample weight = 75 .34 13.07
inus #200 from washs= 82.7 %
Sieve tare method
I dieve Weight Sieve Percent
retained tare finer
* 4 Q.47 0.00 99.4
10 2,058 0.00 96.7
I¢2D 3.25 0.00 92.3
40 2.51 £0.00 89.0
# 100 3.12 .00 84,9
# 200 1.60 0.00 82.7

ISravel/Sand based on #4
Sand/Fines based on #200
COBBLES =

FINES = 82.7
0.15

I
pos

% GRAVEL =

—.7". GEO CIM,

F:gg;iqpal ngggpents

% SAND

It

INC.

le.”



Particle Size Distribution Report
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I. GRAIN SIZE - mm
% COBBLES %% GRAVEL %% SAND % SILT | %CLAY
l 0.0 0.0 16.2 B33.8
SIEVE PERCENT SPEC." PASS? Sail DescriEt]on
SIZE FINER PERCENT | (X=NO) Clay, ltitle sand, yellowish brown, white.
#4 100.0
#10 98.2
#20 95.6
H!]fgg g;; Atterberq Limits
I 1200 e PL= 132 LL= 403 PI= 27.1
Coefficients
Dgg= 0.0913 Dgo= Dep=
D3p= D15= D107
USCS= CL AASHTO= A-3(0)
I Remarks
I * (o specification provided)
Sample No.: 4 Source of Sample: Bormg No, B-20 Date: 01/28/(n0
l Locatian: Elev./Depth: 7.5.9.0
f Client: CARAM CONSTRUCTION
N Project: MONTE ARENAS !
G Eo I ] n VEGA BAJA, PR
_ Project No: 1243.03 __ R.Davila-Lah.



‘GRAIN SIZE DISTRIBUTION TEST DATA

Cclient: CARAM CONSTRUCTION
Project: MONTE ARLNAS
VREGA BAJA, PR

'ect Number: 23245 05

Sample Data

Source: Boring No. BE-20
Sample No.: 4

Elev. or Depth: 7.5'-5.0! Sample Length (in./cm.):
Location:

'Description: Clay, little sand, yellowish brown, white.

Date: 01/28/06 PL: 13.2 LL: 40.3 PI: 27.1
Uscs Classification: CIL AASHTO Classification: A-4(0)

ITesting Remarks:

mﬁgphapical Analysis Data

ID Initial After wash
ry sample and tares= 114.05 53.11
Tare = 40.89 40.89
Iﬁry sample weight = 73.16 12.22
inus #200 from washs= B3.3 %
Sieve tare method
Sieve Weight Bieve Percent
I retained tare finer
ff 4 0.00 0.00 100.0
10 1.34 0.00 58.2
I‘?O 1.85 Q.00 35.6
40 1.83 0.00 93.1
# 100 3.86 R.00 B7.8
I # 200 3.00 0.00 3.8

Fractional Components

I;raveI/Sand based on {4
Sand/Fines based on #200

ﬁ COBBLES = % GRAVEL = % SAND 15.2

FINES = 83.8

=TT LT TiT 07T 2 GEO CIM, INC.



Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT [ % CLAY
0.0 (.0 1%.9 8l.1
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Clay, little sand, very pale brown,
#4 [00.0
H10 908
120 99.5
#?38 ggg Atterberg Limits
R = = = ¥
#2000 1] PL= 17.0 LL= 752 Pl= 582
Coefficients
Dgs= 0.111 Dgg= Dsp=
D3p= Dq5= D1g=
Cu= Ce=
USCS= CH AASHTO= A-4(0)
Remarks
¥ (no specificativn provided)
Sample No.: 2 Source of Sample:  Bormg No. T§-21 Date: 0172806
Location: Elev./Depth: 2.5-4.0¢

Chient: CARAM CONSTRUCTION

M I N Project: MONTE ARENAS
G EO I L) a VIGA BAIA PR

Project No: 324505 R, Davila-Lab.




I GRAIN SIZE DISTRIBUTION TEST DATA

Client: CARAM CONSTRUOTION
Project: MONTE ARENAS
VEGA BAJA, PR

E.ect Number: 3245-05

I e Sample Data

Source: Boring No. B-21
Sample No.: 2

Elev. or Depth: 2,5'-4.0' Sample Length (in./cm.):
Location:

lDescription: Clay, little sand, very pale brown.

Date: 01/28/06 PL: 17.0 LL: 75.2 PI: 58.2
Us0s8 Classification: CH AASHTO Classification: A-4{0)

'?esting Remarks:

Mechanical Analysis Data

ID Initial After wash
ry sample and tares 98.21 50.5%9
Tare = 39.34 39.34
hry sample weight = 58.87 11.25
inus #200 from wash= B0.9 %
Sieve tare method
Siave Weight Sieve Percent
I retained tare finer
# 4 0,00 0.00 100.0
10 0.15 0.00 99.8
I‘?O 0.16 0.00 99,5
40 0.63 0.00 28.4
# 100 6.00 .00 88.2
4 .20 0.00 81.1

Fractional Components

lSravel/Sand based on #4
Sand/Fines based on #200

ﬁ COBBLES = % GRAVEL = % SAND 18.23

FINES = 81.1

o= 7. . wee— GEO CIM, INC.



Particle Size Distribution Report
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% GOBBLES % GRAVEL % SAND % ST |

% CLAY

20.3 71.7

SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Clay, some sand, olive vellow.

3751n. 937
4 9214}

H10 91.1
20 90.5 Atterberg Limits

1141} 8.3 = — _
H100 784 PL= 18.3 LL= 79.5 Pi= 6l.2
#200 7 Coefficients
Dgs= h.252 Dgo= D5o=
D3p= D15= D+o=
Cy= Cp=

Classification
USCS= CH AASHTO=  A-4(0)

Remarks

A - . .
(o specitfeation providud)

Location:

Sample No.: 2 Source of Sample: Boring No. [3-24 Date; 0]/28/06
Elev./iDepth: 2.5-4.0¢

I N Project: MONTE ARENAS
E [ . VEGA BAJA, PR

__li Project No: 3245-05 S R. Davila-l.ab.




I _ GRAIN

Client: CARAM CONSTRUCTION
Project: MONTL ARENAS
VEGA BAJA, PR

SIZE DISTRIBUTION TEST DATA

_ Samp}e Data

p.ect Number: 3245-05
Source: Boring No. B-24
ISample No.: 2

Elev. or Depth: 2.5'-4.0!
Location:

IDescription: Clay, some sand,
Date: 01/28/06 PL: 18.3

Uscs Classification: CH
ITesting Remarks:

Sample Length (in./cm.):

clive vellow.

LL

: 75,5

BT

6l.2

AASHTO Classification: A-4(0)

Mechanical Analysis Data

ID Initial After wash
ry sample and tare= 80.21 54 .44
Tare = 40,18 40.19
ry sample weight = 50.02 14.25
inus #200 from wash= 71.5 %
Sieve tare method
Sieve Weight Sieve Percent
I retained tare finer
.375 inch 3.17 0.00 93.7
7 0,82 0.00 292.0
"10 0.46 0.00 21.1
20 0.31 Q.00 90.5
# 40 1.07 0.00 88.3
# 100 4 .98 0.00 T78.4
# 200 3.37 0.00 717
l_ Fractional Components
Gravel/Sand based on #4
and/Fines based on #200
E COBELES = % GRAVEL = % SAND = 20.:

FINES = 71.7

I385= 0.28

GEO CIM,

INC.




Particle Size Distribution Report

Sampte No.: 5
Location:

Source of Sample:

Bornng No. B-28

Elev./Depth: 10.0-11.5
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0 : Fl N A1) . J
500 100 10 1 01 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT [ % CLAY
.0 0.0 35.2 648
SIEVE PERCENT SPEC.* PASS? Soil Descrigtion
SIZE FINER PERCENT | (X=NO) Sandy clay, light gray, yellow.
4 100.0
iro 9.4
#20 97.8
1 ngg ?92 Atterberg Limits
L = ] = = 2t
4200 o4 % FlL= 160 LL= 456 Pi= 246
Coefficients
Dgs= 0.520 Dgo= Dsp=
D39= D1§= D1p=
Cy= ¢~
USCS= (L AASHTO= A-7-6(17)
Remarks
* {nu specfication provided)
Date: 172806

'GEO CIM, INC.

Client: CARAM CONSTRUCTION
Project: MONTE ARENAS
VEGA BAJA, PR

Project No: 3245-05

R. Davila-Lah.

i




[_ - __“_“_MJ“_HQRAIN SIZE DISTRIBUTION TEST DATA

Client: CARAM CONSTRUCTION
roject: MONTE ARENAS
VECA BAJA, PR

P.ect Number: 324%-05

[ . . Sample Data

ource: Boring No. B-Z2Z8

ample No.: &

lev., or Depth: 10.0'- 11.5! Sample Length (in./cm.):
Location:
Eescription: Sandy clay, light gray, yellow.

ate: 1/28/06 PL: 15.0 LL: 45.6 PI: 29.6
Uscse Classification: CL AASHTO Classification: A-7-6(17)

esting Remarks:

Mechanical Analysis Data

l) Initial After wash
ry sample and tares= 118.88 68.94
Tare = 41,43 41 .43
ry sample weight = 77.45 27.53
inus #200 from wash= 4.5 %
Sieve tare method
Sieve Weight Sieve Percent
I retained tare finer
# 4 0.00 0.00 100.0
10 0.43 0.00 099.4
I‘EO 1.24 0.00 97.8
40 13.40 0.00 80.5
# 100 10.08 0.00 67.5
4 z00 2.10 0.00 54 .8

Fractional Components

Lravel/Sand bazed on #4
Sand/Fines based on {200
F COBBLES = % GRAVEL = % SAND

35.2
FINES = 64.8

o
'____.

[
l
I
I
|

g5= 0.52

e — o lLm— . T @3EQ CIM, INC.



Particle Size Distribution Report
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1
GRAIN SIZE - mm

% GRAVEL % SAND

% GCOBBLES

% CLAY

17.2 (3.9

0.0

PASS?
{X=NO)

Sail Description

Cluy, little gravel and sand, brown, while,

SPEC.
PERCENT

PERCENT
FINER

100.0
90.8
89.3
82.8
80.2
77.9
76.0
73.3
68.9

SIEVE

SIZE

T5m.
Sin.
375 0n.
4

#10
B30
Ha0
#100
200

Atterberg Limits
LL= 71.2

Coefficients
Dgg=

D15=

Ce=

Classification
BASHTO=

6.2

Dgp=
Dyp=

= 593

WSCS= CH

Remarks

Pl= 350

A-4(0)

T — -
(nw specification provided)

3 Date:

Sample No.: Source of Sample: Buning No. BC-2

01/28/06

Elev./Depth: 10,0113

Client: CARAM CONSTRUCTION
Project: MONTE ARENASY
VEGA BAIA, 'R

Location:

M, INC.

.IGEO cl

Project No: 3245-05

R, Davila-Lab. =




I - o ~_ GRAIN STZE DISTRIBUTION TEST DATA

Client: CARAM CONSTRUCTION
Project: MONTE ARFNAS
VEGA BAJA, FR

p.ect Number: 2245-05

I e o Sample Data “!_W.Lm“

Source: Boring No. BC-2
Sample No.: 5

lev. or Depth: 10.0'-11.5" Sample Length (in./cm.):
Leocation:
lgescription: Clay, little gravel and sand, brown, white.

ate: 01/28/06 PL: 16.2 LL: 71.72 PI: G5.0
Uscs Classification: CH AASHTO (lassification: A-4{0}

ITesting Remarks:

Mechanical Analysisz Data

ID Initial After wash
ry sample and tare= 85.46 57.73
Tare = 40.44 40.44
lzry sample weight = 55.02 17.29
inus #200 from wash= 68.6 %
Sieve tare method
Sieve Weight Sieve Percent
l retained tare finer
.75 inch 0.00 0.00 100.0
5 inch 5.08 0.00 90.8
I./S inch 0.80 0.00 89.3
4 3.5e 0.00 82.8
$ 10 1.47 0.00 80.2
I # 20 1.27 0.00 7.9
# 40 1.04 0.00C 76.0
# 100 1.47 0.00 73.3
# 200 2.42 ¢.00 6£8.9

Fractional Components

L

Eravel/Sand based on #4
and/Fines based on #200
% COBBLES = % GRAVEL = 17.2 % SAND

FINES = £8.%2

13.8

1

Dgg= 5.53

l ..... s . T LT ... GEO CIM, INC.



icle Size Distribution Report
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GRAIN 51ZE - mm

% COBBLES % GRAVEL ) e SAND % SILT | % CLAY
0.0 8.0 42.2 40.8

SIEVE PERGENT SPEG." PASS? Soil Description
SIZE FINER PERCENT | {X=NO) Sandy clay, trace gravel, pale brown, very pule yetlow.

Sin. 100.0
37500, 96.6
#4 92.0
3;8 g;g Atterberq Limits

140 71_'7 PL= 13.2 LL= 36.6 Pl= 2314
#100 64.0 .

4200 49.8 Dase Coefficients )
85= 1.86 Dgo= 0119 850— 0.0756

Classificafion
UsS{:5= SC AASHTO=  A-d(0)

Remarks

i {no spucification pravided)
Sample No.: 5 Source of Sample; Boring No. BC-7
Location:

Date: {11/28/06
Elev./Depth: 100115

Client: CARAM CONSTRUCTION

0 I M I N C Project: MONTE ARENAS
E y . VEGA BAJA, PR

___R. Davila-Lab




I o ___ GRAIN SIZE DISTRIBUTION TEST DATA

Client: CARZM CONSTRUCTION
roject: MONTE ARENAS
IP VEGA BAJA, PR
ct Number: 3245-05

I__ Sample Data

Source: Boring No. BC-7
ample No.: &5

lev., or Depth: 10.0'-11.5" Sample Length (in./cm.):
Location:
lgescription: Sandy clay, trace gravel, pale brown, very pale yellow.
ate: 01/28/06 PL: 13.z2 LL: 36.6 PI: 23.4
Usc8 Classification: 5C AASHTO (Classification: A-4{0)

Ifesting Remarks:

_ Mechanical Analysisz Data

lj Initial After wash
ry sample and tare= 114.74 79.32
Tare = 42 .30 42 .30
Ery sample weight = 72,44 37.02
inus #200 from wash= 48_.9 %
Sieve tare method
dieve Weight Sieve Percent
l retained tare finer
.5 oinch Q.00 0.00 100.0
75 inch 2.45 0.00 96 .4
I‘q 3.36 0.00 92.0
10 4.65 p.C0 85.6
# 20 5.55 0.00 77.9
l H 40 4,52 0.00 71.7
# 100 5.58 0.00 64,0
# 200 10.24 0,00 45.8
I- Fractional Components

and/Fines based on #200C
% COBBLES = % GRAVEL = 5.0 % SAND = 42.2

i FINES = 49.8
3

Eravel/Sand based on #4

5= 1.86 Dgp= 0.12 Dgp= .08

S — LT T GEO CIM, INC.



Particle Size Distribution Report
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1
GRAIN SIZE - mm

01

% COBBLES

] % GRAVEL

%_EAND

| _%CLAY

0.0

0.0

20.7

FERCENT
FINER

SIEVE
SIZE

SPEC.”
PERCENT

PASS?
{(X=NO)

100.0
59.7
99.2
97.0
6.9
793

4
H10
420
140

3100

#1200

Soil Description

Clay, somu sand, yellowish brown,

Atterberg Limits
LL= 70.0

Coefficients

Dgo=

Dag= b15=

C,= Co=
Classification

CH

Remarks

AASHTO= A-7-6(42)

Pl= 52.0

Dso=
D1p=

¥ - . .
(nu speetfication provided)

Sample No.: 2
Location:

Source of Sample:

Boring Nu, BC-8

Elev./Depth: 5.0-6.%

Date: 2/8/0G

GEO CIM, INC.

Project:

MONTE ARENAS
VEGA BAJAL PR

Project No: 324505

R. Davila-Lab. _




_GRATN SIZEHPIETRIBUTIOﬁ_TEST DATA

Client: CARAM CONSTRUCTION
Project: MONTE ARENAS
VEGA BAJA, PR

E.ect Number: 3245-05

Sample Data

gource: Boring No. BC-8
ISample No.: 3

Elev. or Depth: 5.0'- 6.5' Sample Length (in./cm.):
Location:

Description: Clay, some sand, yellowish brown.

Date: 2/8/06 PL: 18.0 LL: 70.0 PI: 52.0
uscs (lassification: CH AASHTO Classification: A-7-61(42)

Testing Remarks:

Mechanical Analysis Data

Initial After wash
Dry sample and tare= 85.24 50.55
Tare = 40.8%9 40.89
IDry sample weight = 47.35 95.66
Minus #2000 from wash= 79.6 %
Sieve tare method
Siave Weight Sieve Percent
retained tare finer
4 4 0.00 0.00 100.0
I 10 0.16 0.00 99,7
Q.’QO 0.20 0.00 99,2
40 1.07 0.00 Q7.0
# 100 4,79 0.00 86,9
# 200 3.58 0.00 79.3

_Fractional Compomnents

lGravel/Sand based on #4

Sand/Fines based on #200

'% COBBLES = % GRAVEL = % SAND
%

FINES = 759.3

20.7

- C- = noe.tID T oL LT GEO CIM, INC.



Particle Size Distribution Report
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500 100

GRAIN SIZE - mm

% COBBLES % GRAVEL

% SAND % SILT |

% CLAY

335 58.3

SIEVE PERCENT
SIZE FINER

SPEC.”
PERCENT

PASS? Soil Descriptlon
{X=NO) Clay, soma sand, brownish yellow.

gn- 4.8
375, 94.8
#4 1.8

#10 9.2
H20 877
#40 80.1
HI00 637
#200 58.3

Atterberq Limits

Coefflcients
Dag= 0.631 Pep= 0.0820 Dzp=
D30~ D15= D1p=
CU: CC:

Classification

Remarks

PL= 103 LL= 37.2 Pl= 269

USCS= CL AASHTO= A-4(0)

- N R .
{no spearfication provided)

Sample No.: 7
Location:

Source of Sample: Boring No, BC-8 Date:
Elev./Depth:

Client: CARAM CONSTRUCTION

I N C Project: MONTHE ARENAS
G E 0 y = VEGA BAJA,FR

_Project No: 3245.05 R, Davila-Lab,

M/2R00
[9.00-20.5




l L L B GRAIN SIZE DISIE}?QTION TEST DATA

Client: CARAM CONSTRUCTICN
IProject: MONTE ARENAS
VEGA BAJA, PR

'ect Number: 3245-05

| | Sample Data

Source: Boring No. BC-8
ISample No.: 7

Elev. or Depth: 19.0'-20.5" Sample Length (in./cm.):
Location:

IDescription: Clay, some sand, brownish yellow.
Date: 01/28/06 PL: 10.3 LL: 37.2 PI: 26.9
Uscg Classification: CL ABASHTO Classification: A-4(0)

lTesting Remarks:

Mechanical Analysis Data

I Initial After wash
Dry sample and tare= 137.13 81.74
Tare = 41,49 41,49
Dry sample weight = 95.64 40.25
Minus #200 from wash= 57.9% %

Sieve tare method

I Sieve Weight Sieve Percent

retained tare finer

.5 inch 4.97 0.00 94 .8

375 inch 0.00 0.00 94.8

. 2.85 0.C0 gl.8

10 1.60 0.00 a0.2

# 20 2.38 0.00 87.7

l 1 40 7.26 0.00 80.1

# 100 13.7% 0.00 65.7

# 200 7.07 0.00 58.3

Fractlonal Components

ravel/Sand basged on #4
and/Fines based on #200

% COBBLES = % GRAVEL = % SBAND = 33.5
FINES = 58.3

%
l?gs: 0.63 Dgp= 0.09

. _._ T .7 GEO CIM, INC.



[ ]

PERCENT FINER

GEO CIM, INC.

Particle Size Distribution Report
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% CLAY
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SIEVE
SIZE

PERCENT
FINER

SPEC."
PERGENT

PASS?
{X=NQ)

Soil Description

Clay, trace to httle sand, brown.

5in.
375 in.
#4

#10
20
#40
#100
#200)

2.3
88.8
78.3
74.4
72.4
71.6
69.0
67.9

Atterberg Limits

LL= 1020 Pl= 780

Coefficienis
Dgo= D=
D1g=

Classification

USCS= CH AASHTO= A-4(0)

Remarks

" . . .
(no specification providsal)

Sample No.:
Location:

2

Source of Sample:

Noring No. 5C-1 Date:

01/28/06
Elev./Depth: 2.5-4.0

Client: CARAM CONSTRUCTION
Project: MONTE ARENAS
VEGA BAJA, PR

Project No: 324505 R. Davila-Lah.




I _ __ GRAIN SIZE DISTRIBUTION TEST DATA

Client: CARAM CONSTRUCTION
Project: MONTE ARENAS
VIGA BAJA, PR

’ect Number: 3245-05

Sample Data

Source: Boring No. SC-1
Sample No.: 2

Elev. or Depth: 2.5'-4_0"
Location:

Date: 01/28/06 PL: 24.9
UsCs (Classification: CH
Testing Remarks:

Sample Length (in./cm.):

LL:

Description: Clay, trace to little sand, brown.
102.0
AASHTQ Classification:

78.0
A-4(0)

Initial
Dry sample and tare:= 112.06
Tare = 39.34
Dry sample weight = 72.72
Minus #2000 from wash= 67.8
Sieve tare method
Sieve Weight
retained
.5 inch 5.62
37% inch 2.53
"’) 7.61
2.83
# 20 1.45
# 40 Q.65
# 100 1.43
# 200 1.256

o

kT

After wash

Sieve

tare
0

[ & a0 R o B o BN e TN v

.Q0
.o
.00
.00
.00
.00
.00
.00

62.73
39.34
23.39

Percent

finer
92,
88,
78.
74 .
72,
7.
c9.
87.

oo I 3 TRY O S U oo R AW

Mechanical Analysis Data

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200

% COBBLES = % GRAVEL
% FINES = 67.9

Dgg= 7.45

GEO CIM, INC.

% SAND

= 10.
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1.0

INTRODUCTION

Our client, Rio Piedras Housing Management Corp., represented by
Mr. Mark Gonzalez is presently engaged in the preliminary design for a
residential project located at state road PR-155, Km. 159.0 Quebrada Arenas
ward in the Municipality of Vega Baja, Puerto Rico.

The project site has at north the PR-155 and Mr. Joaquin Villanova, at
south the following adjoining owners: Mr. Nemesio Rosado, Mr. Guillermo
Alicea and Mr. Reinaldo Lozano. At west have the properties of Sucesion
Benito Hernandez Laureano and Mr. Manuel Martinez; and at east El Toro
Creek and the following adjoining owners: Mr. Nicolas Laureano, Mr. Angel
Rolon, Mr. Raimundo Lozano, Mr. Natalio Mac Adams and Sucesién
Manuel Martinez. The property extends to both sides of State Road PR-645
with an extension of 1.2 km,

A total of 166.00 acres will be use on this project. The proposed
action is the construction of 800 houses in a land state of approximately
652.,446.1616 square meters. The project will have the facilities and
infrastructure necessary to satisfy the future residents.

In a letter dated as for August 29, 2005 the United States Army Corps
of Engineers indicated that the proposed project may require a Department
of the Army permit. ADC, Corp. was retained to perform a Jurisdictional
Determination (JD) to establish the land availability for the proposed project.

The purpose of this study was to identify and delineate a potential
wetland area present on the site. The wetland determination was conducted
following the guidelines of the Corps of Engineer’s Wetland Delineation
Manual (Technical Report Y-87, January 1987). The On-Site Inspection
Necessary Method of the Routine Determination Section was the selected
approach to perform this JD. The fieldwork was conducted during
November 2005.



Figure 1

Project Layout
Monte Arenas
PR- 645 Quebrada Arenas Ward
Vega Baja, Puerto Rico




2.0

LOCATION & TOPOGRAPHY

2.1

Location

The study area is located to the cast of State Road PR-155 in
Qucbrada Arenas Ward, Municipality of Vega Baja, Puerto Rico (Figure
2). Vega Baja is located in the northern coast, it is bordered by: the
Atlantic Ocean to the north, Morovis to the south, the municipality of
Manati to the west, and Vega Alta to the cast, Quebrada Arcnas ward is
located south of Vega Baja municipality (Figure 2).

Figure 2 Monte Arenas

Ccéano Allanticn

5,

[EFE T T

Wanati

Moz
Vega Baja Location Map

PR- 645 Quebrada Arenas Ward
Vega Baja, Puerto Rico




2.2 Topography

The municipality of Vega Baja is located between the
central mountain range and the north coastal plains. It is also
located in northen karst belt of Puerto Rico. Towards the
southern part of Vega Baja the topography becomes irregular
with the presence of sinkholes and mogotes (Figure 3). The
municipality of Vega Baja is watered by several rivers: Cibuco,
Indio, Unibén and Morovis. Tortuguero and the Puerto Nuevo
Lagoons are the only waterbodies in this municipality.

The study area is located in the area that comprises the
superior Karst acquifer and the valley alluvial acquifer (Figure
4), The site has slopes in which the elevation range varies from
280 to 310 meters above mean sea level.

TR DR TR H ] (T RN AT (I ! Drnmsng de oo

Figure 3

Geomorphic Formations Map
Mansiones de Vega Baja
PR- 129 Quebrada Arenas Ward
Vega Baja, Puerto Rico




Leyenda Acuifero de roca voicanica y sedimentarias ]_—_] Acuifero de valle de aluvién
l:___J Acuifero superior de piedra caliza L Actiitero inferior de piedra caliza

Unidad de aislamianto F___ Acuifere de la costa sur I acuiferc menor

Puerto Rico Acquifer Map

Figure 4 Monte Arenas

PR-645, Quebrada Arenas Ward
Vega Baja, Puerto Rico




Topography Map
Figure 5 Monte Arena
PR- 645 Quebrada Arenas Ward
Vega Baja, Puerto Rico




Photo 1

Monte Arenas
PR- 645 Quebrada Arenas Ward
Vega Baja, Puerto Rico
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PR-645, Quebrada Arenas Ward
Vega Baja, Puerto Rico

Study Site
Monte Arenas
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3.0 TRANSECTS AND SAMPLING POINTS

I A preliminary observation was performed in the JD area. On a flat
area, wetland indicators were observed to proceed with JD delineation. This
study was performed using the standard procedures of the Corp of Engineers

I 1987 Wetlands Delineation Manual. The On-Site Inspection Necessary
Method of the Routine Determination Section was the selected approach to

l perform this JD. The West boundary of the area was selected as the study

baseline.

A total of six (6) transects, were traced on the area in a form in which
they cross the possible wetlands in this area (Figure 6). A total of seventeen
(17) sampling points were assessed for vegetation, soil, and hydrology
(Table 1). Some sampling points of transect C, D, E and F were excluded
due the topography of the site, they were located in the area that comprises
the top of hills and/or mogotes. The photos 3 to 22 shows transect and the
locations of sampling points in this study area.

The transect location and/or distances from the starting point are as
follows:

e Transect A (TA) was located at 150.00 meters from the starting
point with three (3) sampling points.

e Transect B (TB) was located at 300.00 meters from the starting
point with six (6) sampling points.

o Transect C (TC) was located at 450.00 meters from the starting
point with three (3) sampling points.
point with three (3) sampling points.

e Transect E (TE) was located at 750.00 meters from the starting
point with one (1) sampling point.

o Transect F (TF) was located at 900.00 meters from the starting

I s Transect D (TD) was located at 600.00 meters from the starting
I point with one (1) sampling point.

12
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Figure 6

Positional Location Of The Sampling Points
Monte Arenas

PR-645, Quebrada Arenas Ward
Vega Baja, Puerto Rico
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Table 1. Positional Location of the Sampling Potnts.

Distance (m) from

066°24.413° W

Transect Condition Coordinates Elevation (m) base line
TA-1 UPLAND 016%0" 221%%1;[ 145.73 579.38
TA-2 UPLAND 015%%1372110 W 148.47 704.38
TA-3 UPLAND ACyPA 135.67 204.38
TB-1 UPLAND oéggi?zi?s’h\iv 141,37 579.49
TB-2 UPLAND st N 152.8 704,49
TB-3 UPLAND o A N 129,32 454.49
TB-4 UPLAND ARSIARN 109.60 329,49
TB-5 UPLAND o}sgzgi: ;i?:biv 115.24 204,39
TB-6 UPLAND 02233133% 122.56 79.49
TC-1 UPLAND Oégzgi:;g:% 155.21 579,49
TC-2 UPLAND oégzgi: teaw 129,20 454.49
TC-3 UPLAND SR 124.51 2949
TD-1 UPLAND Oézféi'_ggg?“\lv 154.23 579,49
TD-2 UPLAND Oéizgi: ;jé“iv 152.74 454.49
TD-3 UPLAND SRS 134.14 329.49

| 7Bl UPLAND oégzgi:ﬁé:% 148.47 329.49
TF-1 UPLAND 18°22.984'N 114.42 830.30
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Photo 3

Sampling point TA-1
Monte Arenas
PR-645, Quebrada Arenas Ward
Vega Baja, Puerto Rico
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l Sampling point TA-1
Photo 4 Monte Arenas
I PR-645, Quebrada Arenas Ward
Vega Baja, Puerto Rico
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Photo 5

Sampling point TA-2
Monte Arenas
PR-645, Quebrada Arenas Ward
Vega Baja, Puerto Rico
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Sampling point TA-2

Photo 6 Monte Arenas

PR- 645 Quebrada Arenas Ward
Vega Baja, Puerto Rico
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Samplin TA-3

Photo 7 Monte Arenas

PR- 645 Quebrada Arenas Ward
Vega Baja, Puerto Rico
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Photo 8

Sampling point TB-1
Monte Arenas

PR- 645 Quebrada Arenas Ward
Vega Baja, Puerto Rico
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Sampling point TB-2
Monte Arenas
PR- 645 Quebrada Arenas Ward
Vega Baja, Puerto Rico
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Sampling point TB-3
Monte Arenas
PR- 645 Quebrada Arenas Ward

Photo 10

Vega Baja, Puerto Rico
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Photo 11 Monte Arenas
PR- 645 Quebrada Arenas Ward
Vega Baja, Puerto Rico

|
|
I
I
I
I

23



Photo 12

Sampling point TB-5
Monte Arenas
PR- 645 Quebrada Arenas Ward
Vega Baja, Puerto Rico
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Sampling point TB-6
Photo 13 Monte Arenas
PR- 645 Quebrada Arenas Ward

Vega Baja, Puerto Rico

l 235



TN Tl
—

Photo 14

Sampling point TC-1
Monte Arenas
PR- 645 Quebrada Arenas Ward
Vega Baja, Puerto Rico
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Photo 15

Sampling point TC-2
Monte Arenas

PR- 645 Quebrada Arenas Ward

Vega Baja, Puerto Rico
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Sampling point TC-3
Monte Arenas

PR- 645 Quebrada Arenas Ward

Laf

Vega Baja, Puerto Rico
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Sampling point TD-2
Photo 18 Monte Arenas

PR- 645 Quebrada Arenas Ward
VYega Baja, Puerto Rico
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Sampling point TD-3
Photo 19 Monte Arenas
PR- 645 Quebrada Arenas Ward
Vega Baja, Puerto Rico
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Photo 20

Sampling point TE-1
Monte Arenas
PR- 645 Quebrada Arenas Ward
Vega Baja, Puerto Rico
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Photo 21

e -~

Sampling point TE-2
Monte Arenas
PR- 645 Quebrada Arenas Ward
Vega Baja, Puerto Rico
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Photo 22

Sampling point TF-1
Monte Arenas
PR- 645 Quebrada Arenas Ward
Vega Baja, Puerto Rico
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4.0 WETLAND HYDROLOGY

As established in the Wetland Delineation Manual, wetland hydrology
refers to all hydrologic characteristics of an area that are periodically flooded
or have saturated soils to the surface at some time during the growing
season. Numerous factors (e.g. precipitations, stratigraphy, topography, soil
permeability, and plant cover) influence the wetness of an area.

Indicators of wetland hydrology may include, but are not necessarily
limited to: drainage patterns drift lines, sediment deposition, watermarks,
stream gage data and flood predictions, historic records, visual observation
of saturated soi1l and visual observation of floods.

Other indicators for the hydric soils are described by the US Army
Corps Engineer Wetland Delineation Manual (1987). The test consist of
produce of organic matter and reduction by the accumulation or loss of iron,
manganese, sulfur or carbon compounds and by adding the indicators to the
soil it changes of color depending what element you are looking for.

According to the Flood Insurance Rate Map (FIRM) published by
FEMA,; Community Panel Number 720000-0040E the site is located outside
the flood zone as delimited by the agency (Figure 7).

The National Wetland Inventory Map of the U. S. Fish and Wildlife
Service neither the Puerto Rico Planning Board list Quebrada Arenas Ward
in Vega Baja as a wetland area (Figure 8). The storm water runoff follows
the site topographic contours or slopes (Figure 9).

The soil map for Quebrada Arenas area indicates that three possible
areas are wetland (Figure 10). The only water body, with continuous flow,
present at the study site is Quebrada Hicotea.

An approximately 0.57 acres of inundated areca is located at 18
23.258°N 66 24.774' W (Photo 23). This area appears in the aerial
photographs and in the soil map. The depth of surface water was
approximately 23 inches and the vegetation growing in and around it is
typical of wetlands: Cyperus odoratus, Brachiaria mutica, Mitreola
petiolata, Ludwidgia octovalvis, and Mimosa pudica.
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A second area of inundated soil also exists between the sampling
point TB-4 and TC-3. This area has an approximately area of 2.52 acres
(2.602 cuerdas). The vegetation growing in this area consists of Mimosa
pigra, Roystonea borinquena, Urochloa maxima, Urena lobata and
Bambusa vulgaris,

The third area of inundated soil is located east of PR-645 near the
oxidation pond and covers an approximately (.139 acres (0.143 cuerdas)
area. The vegetation growing in this point consists of Thypha dominguensis
and Brachiaria mutica.

An approximately 0.51 acre (0.53 cuerdas) oxidation pond exists at
the project site (Figure 9). This pond is considered as a permanent water
body since it is not connected to a navigable water body. This pond was
used, until the first days of November, to collect waters produced by the
cattle farm activities, There is no presence of wetland vegetation in and
around this pond.
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Figure 7

FEMA Flood Map
Monte Arenas
PR- 645 Quebrada Arenas Ward
VYega Baja, Puerto Rico
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Wetland Area
Photo 23 Monte Arenas
PR- 645 Quebrada Arenas Ward
Vega Baja, Puerto Rico
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5.0

SOIL

According to the Soil Survey of the Arecibo Area of Puerto Rico
(sheet # 23), there are seven types of soil in the study area. The soils are
briefly described as follows:

CIE2 - Colinas clay loam, 12 to 20 percent slopes, eroded

This soil is moderately deep, steep, and well drained. It is on side
slopes and ridgetops. Slopes range from 100 to 400 feet long. The
areas of the soil range from 20 to 300 acres.

Typically, the surface layer is very dark grayish brown, firm clay
loam about 8 inches thick. The subsoil is dark brown, friable clay
loam 6 inches thick. The substratum extends to a depth of 60 inches
or more. It is light yellowish brown, friable clay loam to a depth of 21
inches and yellow and white soft limestone at a depth of more that 21
inches.

Included with this soil in mapping are small areas of Soller and
Naranjo soils and small areas from which the surface layers have been
removed by erosion. Included areas make up 10 to 20 percent of the
unit.

The permeability of this Colinas soil is moderate. The available water
capacity is high. Runoff is rapid. The root zone is shallow, and
natural fertility is medium. Reaction is moderately alkaline. Slippage
of the soil is common in roadbanks, ditches, and drainage ways.

Slope and the depth to limestone make this soil poorly suited for
cultivated crops, but some areas are in sugarcane. Crops on the soil
respond well to fertilizer applications, but cultivation is limited
because the soil is sticky when wet.

The soil is suitable for such pasture plants as pangolagrass, stargrass,
and merkergrass. Using proper stocking rates and deferred grazing,
controlling weeds, and fertilizing help to improve the survival rate of

seedlings.
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Slope and a susceptibility to landslides limit this soil for nonfarm
development.

The capability subclass is Ve,
JuD2 — Juncal clay, 12 to 20 percent slopes, eroded

This soil is deep, moderately steep, and moderately well drained. It is
on low, rolling hills and foot slopes in the humid limestone area.
Slopes are 100 to 500 feet long. The areas of the soil range from 10 to
100 acres.

Typically, the surface layer is dark brown, firm clay about 8 inches
thick. The subsoil is mottled, yellowish brown clay 32 inches thick.
The substratum is yellow brown, mottled silty clay loam to a depth of
60 inches.

Included with this soil in mapping are small areas of Naranjo soils,
small areas of slightly eroded Juncal soils, and small areas of soils
with a surface layer of clay loam. Included soils make up 10 to 15

percent of the unit.

The permeability of this Juncal soil is moderate, and the available
water capacity is high. Runoff and natural fertility are medium.
Reaction is medium acid in the surface layer and subsoil and
moderately alkaline in the substratum. The soil has moderate shrink-

swell potential.

This soil is well suited for such cultivated crops as taniers, yams,
pigeon peas, and plantains, but the slope and clayey texture hinder
cultivation. Crops on this soil respond well to fertilizers.

This soil is well suited for such pasture plants as pangolagrass,
improved bermudagrass, and merkergrass. Using proper stocking
rates and deferred grazing, controlling weeds, and fertilizing are the
chief pasture management concerns.

This soil is well suited for Honduras pine and Honduras mahogany,

but slope limits the use of equipment. Equipment is further restricted
because the soil is sticky and slippery when wet. Controlling brush
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and weeds and fertilizing help to improve the survival rate of the
seedlings.

Slope, low strength, and the moderate shrink-swell potential are the
main limitations of the soil for nonfarm development.

The capability subclass is Ile.
MoC2 - Moca Clay, 2 to 12 percent slopes, eroded

This soils is deep, gently sloping to sloping, and moderately well
drained. Tt is on foot slopes and low, rolling hills in humid volcanic
areas. Slopes are 200 to 800 feet long. The areas of the soil range
from 20 to 100 acres.

Typically, the surface layer is dark reddish brown, firm clay about 6
inches thick. The subsoil is multicolored, mottled clay 24 inches
thick. The substratum is multicolored, mottled clay to a depth of 60

inches or more.

Included with this soil in mapping are small areas of Perchas and
Vega Alta soils that make up 10 to 15 percent of the unit.

The permeability of this Moca soils is moderately slow, and the
available water capacity is high. Runoff is medium. natural fertility is
medium. Reaction throughout the soil is very strongly acid. The
subsoil has a high shrink-swell potential.

This soil is well suited for plantains and taniers. Some small areas are
in sugarcane, coffee, and bananas. Cultivation of the soil is hindered
by the clayey texture. Crops on this soil respond well to applications
of lime and fertilizer.

The soil is well suited for such pasture plants as pangolagrass and
merkergrass. An erosion hazard and strong acidity are that main
limitations. Using proper stocking rates and deferred grazing,
fertilizing and liming, and controlling weeds, are the main pasture
management concerns.
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The soil is well suited for Honduras pine, kadam, and mahoe. The use
of equipment is limited because the soil is sticky and slippery when
wet. Controlling weeds and brush, hand planting, and fertilizing help
to improve the survival rate of seedlings.

The high shrink-swell potential and low strength of the soil are the
main limitations for nonfarm development.

The capability subclass is Hle.

NaD — Naranjo clay, 5 to 20 percent slopes.

This soil is deep, sloping to moderately steep, and well drained. Tt is
on the foot slopes and side slopes of limestone hills. Slopes are 100 to
800 feet slopes. The areas of the soil range from 20 to 100 acres.

Typically, the surface layer is very dark grayish brown clay about 8
inches thick. The subsoil is mainly yellowish brown and brownish
yellow clay 14 inches thick. The substratum is brownish yellow and
yellowish brown, mottled clay toi a depth of 60 inches or more.

Included with this soil in mapping are small areas of Colinas soils and
exposed limestone bedrock tat make up 5 to 10 percent of the unit.

The permeability of this Naranjo soils is moderate and the available
water capacity is high. Runoff is medium. Organic matter content is
high. The soil is moderately alkaline throught. This subsoil has a
moderate shrink-swell potential.

This soil is used mainly for plantains, sugarcane, taniers, pideon peas,
and corn. Some small areas are used for avocados. Slope and an
erosion hazard are the main limitations for farming. The clayey
texture of the soil hinders cultivation. Crops on this soil respond well
to applications of fertilizer.

This soil is well suited for such pasture plants as pangolagrass,
stargrass, and merkergrass. The erosion hazard is the main limitation.
Use of proper stocking rates and deferred grazing, especially during



the rainy season, and controlling weeds and fertilizing are the main
pasture management concerns.

The soil is well suited for Honduras pine, Honduras mahogany,
mahoe, and robusta eucalyptus. Slope limits the use of equipment,
and the soil is sticky and slippery when wet. Controlling weeds and
brush, hand planting, and fertilizing help to improve the survival rate
of seedlings.

Slope, the shrink-swell potential, and the clayey texture are the main
limitations of the soil for nonfarm development.

The capability subclass is IIle.

NaE — Naranjo clay, 20 to 40 percent slopes.

This soil is deep, steep, and well drained. It is on the side slopes and
ridgetops of limestone hills. Slopes are 100 to 600 feet slopes. The
areas of the soil range from 20 to 150 acres.

Typically, the surface layer is very dark grayish brown clay about 8
inches thick. The subsoil is mainly yellowish brown and brownish
yellow clay 14 inches thick. The substratum is multicolored brownish
yellow and yellowish brown, mottled clay to a depth of 60 inches or

more,

Included with this soil in mapping are small areas of Colinas soils and
exposed limestone bedrock tat make up 5 to 10 percent of the unit.

The permeability of this Naranjo soils is moderate and the available
water capacity is high. Runoff is rapid. Organic matter content is
high. The soil is moderately alkaline through. This subsoil has a
moderate shrink-swell potential.

Some areas of this soil are used for such plantains, sugarcane, taniers,
pigeon peas, and corn. Some small areas are used for avocados.
Slope and an erosion hazard are the main limitations for farming.
Cultivation is further limited because the soil is sticky when wet.
Crops on this soil respond well to applications of fertilizer.
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This soil is well suited for such pasture plants as pangolagrass,
stargrass, and merkergrass. Using proper stocking rates and deferred
grazing, controlling weeds and fertilizing are the main pasture
management concerns.

The soil is well suited for Honduras pine, Honduras mahogany,
mahoe, and robusta eucalyptus. Slope limits the use of equipment,
and the soil is sticky and slippery when wet. Controlling weeds and
brush, hand planting, and fertilizing help to improve the survival rate
of seedlings.

Slope, the shrink-swell potential, and the clayey texture are the main
limitations of the soil for nonfarm development.

The capability subclass is I'Ve.
SnC—Santa Clara clay, 2 to 12 percent slopes.

This soil is moderately deep, gently sloping to sloping, and well
drained. It is on foot slopes and small hills. Slopes are 20 to 300 feet
long. The areas of the soil range from 20 to 80 acres.

Typically, the surface layer is very dark grayish brown, firm clay
about 9 inches thick. The subsoil is dark grayish brown and yellowish
brown silty clay 16 inches thick. The substratum is yellowish brown
silty clay 8 inches thick. Hard limestone is at a depth of 33 inches.

Included with this soil in mapping are small areas of San German soils
and soils that have slopes of 12 to 20 percent. Also included are small
areas of exposed limestone bedrock. Included areas make up 5 to 10
percent of the unit.

The permeability of this Santa Clara soil is moderate. The available
water capacity is moderate. Runoff is moderate. Natural fertility 1s
medium to high. Reaction is slightly acid in the surface layer and
neutral to mildly alkaline in the subsoil and substratum.

This soil well suited for pigeon peas, plantains, and sugarcane. Some

areas are used for citrus fruits and avocados. The clayey texture of the
surface layer and subsoil somewhat hinders cuitivation.
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The soil is well suited for such pasture plants as pangolagrass,
stargrass, and merkergrass. Appliying fertilizer, using proper stocking
rates and deferred grazing, and controlling weeds are the chief pasture
management concerns.

The soil is well suited for such Honduras mahogany, Honduras pine,
teak, and mahoe. Controlling brush and weeds and applying fertilizer
help to improve the survival rate of seedlings.

The depth to rock is the main limitation of the soil for nonfarm
development.

The capability subclass is Ille.

VeC2 - Vega Alta Clay, 5 to 12 percent slopes, eroded

This soil is deep, sloping, and well drained. It is in small valleys
between limestone hills and on the coastal plains. Slopes range from
50 to 150 feet in length. The areas of the soil range from 10 to 100

acres.

Typically, the surface layer is dark brown, firm sandy clay loam about
8 inches tick. The subsoil is multicolored, firm clay to a depth of 60
inches or more.

Included with this soil in mapping are areas of Almirante and
Espinosa soils that make up to 5 to 10 percent of the unit.

The permeability of this Vega Alta soil is moderate, and the available
water capacity is high. Runoff is medium. Natural fertility is
medium. Reaction is very strongly acid in the surface layer and
extremely acid in the subsoill.

This soil is mainly used for sugarcane. Some small areas are in
pineapples, plantains and other crops. Slope and erosion hazard are
the major limitations. Crops on this soil respond well to applications
of lime and fertilizer.
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The soil is well suited for pangolagrass, stargrass, paragrass, and
merkergrass. Using proper stocking rates and deferred grazing,
controlling weeds, and fertilizing are the main pasture management
concerns. Some areas need supplemental irrigation during prolonged
periods of drought.

Slope, the clayey texture, and low strength are the main limitation of
this soil for non farm development.

The capability subclass is 1lle.

These soils and the samplping points are depicted with their respective
symbols in the Soil Map provided in Figures 10 and 11, respectively.
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6.0 HYDRIC SOIL

According to the National Technical Committee for Hydric Soils
(NTCHS) the Hydric soils are defined as soils that were formed under
conditions of saturation, flooding, or pending long enough during the
growing season to develop anaerobic conditions in the upper part (Federal
Register, 1994). These soils are either saturated or inundated long enough
during the growing season to support the growth and reproduction of
hydrophytes vegetation.

The NTCHS definition identifies general soil properties that are
associated with wetness. [n order to determine if a specific soil is a hydric
soil or nonhydric soil, however, more specific information, such as depth
and duration of the water table, is needed. Thus, criteria to identify
properties unique to hydric soils have been established (Federal Register,
1995). These criteria are used to identify a soil series that normally is
associated with wetlands, the criteria is selected reviewing the properties
described in the "Soil Taxonomy" (USDA, 1999) and "Keys to Soil
Taxonomy™ (USDA, 1998) and in the "Soil Survey Manual" (USDA, 1993).

A hydric soil is a soil that is saturated, flooded, or ponded long
enough during the growing season to develop anaecrobic conditions that
favor the growth and regeneration of hydrophytic vegetation (US
Department of Agriculture (USDA) Soil Conservation Service (SCS) 1985,
as amended by the National Technical Committee for Hydric Soil (NTCHS)
in December 1986. The indicators used to make onsite determinations of
hydric soils in Puerto Rico are specified in "Field Indicators of Hydric Soils
in the United States" (Hurt and others, 1996).

As stated in the Natural Resources Conservation Service (NRCS) Soil
Map and the Hydric Soil List, developed for Puerto Rico, the Moca clay
(MoC2) and the Vega Alia clay (VcC2) are listed as hydric soil. Both soils
meets the saturation and ponding criteria, have hydric inclusions but do not
meets the flooding criteria, neither contains hydric components. The other
soils presents at the site are not listed on the NRCS Hydric Soil List.
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7.0 VEGETATION

According to the Wetland Delineation Manual, hydrophytic
vegetation is defined as the sum of the total macrophyte plant life growing in
water, soil or on substrate that is at least periodically deficient in oxygen as a
result of excessive water content.

The vegetation in the wetland consists of one or more plant
association. Therefore, it is mandatory to consider plant species dominance
among other things to determine if a particular area is dominated by
hydrophytic ~ vegetation. Dominate plants species were selected
independently from each stratum of the plant community. Various measures
were used to express the relative dominance of the plant species In the

community:

1. Estimating those species having the greatest relative basal areas
for the tree strata.

2. Percent of aerial cover for herbs stratum.

3. Stemn density for shrubs/samplings and weedy vines strata.

4, Frequency of occurrence (percentage of sampling points that

contain the species of interest).

For wetland determinations, vegetation samples were inspected
visually, keeping in mind one or more for the dominance measures described

above.

Various types of plant associations were identified within the
surveyed area (Photo 24 and 25). The grassland was dominated by several
species including: Brachiaria mutica, Mimosa pigra, Rhynchiospora
nervosa and Urochloa maxima. Psidium guajava shrubs were found along
the site. The plants that were found in the sampling points are listed in the
following table.

32



Table 2. Plants Identified at the Sampling Points.

Scientific name Common Name in Spanish ﬁg}i’;ﬁ:
Andira inermis (W.Wr.) DC. Moca FACW
Bidens cinapiifolia Kunth,in HBK Alfilerrillo NL ]
Bidens pilosa L. N/A FACU
Bf‘achiaria mutica (Forsk.} Stapf Malojillo FACW-
Casearia sylvestris Sw. Cafeillo cimarron FAC
Cestrum divrnum L. Dama de dia NL
Cissus verticillata (L.) Nicolson & Jarvis Bejuco de caro FAC
Citharexylum fruticosum L. Palo de guitarra NL
Commelina erecta L. Cohitre azul FAC _
Cynodon nlemfuensis Vanderhyst Yerba de estrella NL
{ Cyperus odoratus L. N/A h FACW+
Desmodium incanun DC. Zarzabacoa comun FACU I
Eleusine indica (L.} Gaertn. Pata de gallina FAC I
Hypoxis decumbens L. Coqui NL I
Ipomoea alba L. Bejuco de vaca FACW "
Ipomoeq purpurea (L:) Roth Bejuco UPL
Kyllinga brevifolia Roth, “TN/A FAC
Lantana camara Cariaquillo FACU
Lephiantes peltata Baquina FAC
Ludwidgia octovalvis (Jacq.) Raven Canga OBL I
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Table 2, continued. Plants Identified at the Sampling Points.

Scientific name Common Name in Spanish ﬁlﬁi‘:::f_

Macroptilium lathyroides (L.) UE Latiros de paS:’; FACU
Mimosa pigra L. Mimosa ncgra FACW

I AG/Iri;:;ola petiolata (1.F. Gmel) Torr. & Mitreword OBL
Momordica charantia L, Cundeamor FAC |
Paspalum notatum Fliigge Yerba bahia FAC
Paspalum virgatum L. Matojo blanco FACW "
Psidium guajava L. Guayaba FAC
Roystoneu boringuena O.F. Cook Palma real FAC

l Rynchospora nervosa (Vahl) Boeck. Coqui blanco NL

I Senna siamea (Lam.) Irwin & Barneby Casia de siam NL

I Solanum torvum Sw. Berenjena cimarrona NL
Spathodea campanulata Beauv. Tulipan africano FACU
Spermacocce verticilada L. Boton blanco NL
Sporobolus indicus (L.) R. Br. Malojillo FACU
Stachytarpheta jamaicensis (L.) Vahl Verbena FACU
Thespesia grandiflora DC Maga ) NL
Urena lobata L. Cadillo FAC

 Vigna visellata (L) Rich Frijol cimaron~~~ |NL

Espino rubial N

Zanthoxylum caribueum Lam
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Photo 24

SITE VEG

ETATION
Monte Arenas

TYPE

PR-645, Quebrada Arenas Ward
Yega Baja, Puerto Rico
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Photo 25

SITE VEGETATION TYPE
Monte Arenas
PR-645, Quebrada Arenas Ward

Vega Baja, Puerto Rico
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8.0

RESULTS AND CONCLUSION

The wetland conditions of the identified zones were confirmed by the
observation of the hydrophytic vegetation, hydric soil, the presence of water
in the channels and hydrologic characteristic of the site.

As a result of the preliminary field delineation three zones within the
site were characterized as wetland.

The Hicotea Creek will be protected and no construction will be
developed near this water body (Figure 12). An approximately total of
32.59 acres (33.50 cuerdas) will be conserved, in order to protect this creek,
as green areas (Figure 12).

The first zone, located between sampling point TA-1 and TB-1, has an
approximate area of 0.31 acres (0.32 cuerdas). The second zone, located
between sampling point TB-4 and TC-3, has an approximate area of 2.52
acres (2.602 cuerdas). The third zone is located east of PR-645 near the
oxidation pond. This third zone has an approximate area of 0.139 acres
(0.143 cuerdas).

The combine impact for the zones is 2.969 acres (3.065 cuerdas). The
remaining area is upland.

The Jurisdiction of the site is limited to the area complying with the

mandatory technical criteria. See Preliminary Wetland Delineation, Transect
and Sampling Points Location and Aerial Photo (Table 1, Figure 11 and 13).
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Wetland

Preliminary Jurisdictional Determination

Figure 14 Monte Arenas
PR- 645 Quebrada Arenas Ward
Vega Baja, Puerto Rico
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DATA FORM

ROUTINE WETLAND DETERMINATION

{1987 COE Wetlands Delineation Manual)

(If needed, explain on reverse.)

Project/Site: Monte Arenas Date: November 11, 2005 |
Applicant/Owner: Rio Piedras Housing Management Country: Vega Baja
Investigatar: ADC. CORP. State: FR
_Dc-w Normal Circumstances exist on the site? Yes No Community ID: T
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: A
is the area a potential Problem Area Yes No Piot ID: 1

VEGETATION
Dominant Plan Species Stratum indicator Dominant Plat Specics Stratum Indicator

1. Mimosa pigra Ar FACW 9.
2. Urenalobata H 10,
3. Psidium guajava s 11.
4.  Paspalum notatum H 12.
5. 13.
6. 14,
7. 15.
8. 16.

{Excluding FAC-).

Percent of Dominant Species that are OBL, FACW or FAC :

100%

Remarks: 18923 287N

066°24.773" W 14573 m

HYDROLOGY
Recorded Data {Describe in Remarks)

Wetland Hydrology Indicators:

__ Stream, Lake, or Tide Gauge Primary Indicators:
___ Aerial Photographs Inundated
_ Other _ Saturated in Upper 12 Inches
X No Recorded Data Available Water Marks
[ Drift Lines
Sediment Deposits
Field Obscrvations: Drainage Patterns in Wetlands
Secondary Indicators {2 or more required):
Depth of Surface Water: N/A (in.) Oxidized Roots Channels in Upper 12 Inches
Depth of Free Waler in Pit N/A {(in.) Water-Stained Leaves
Depth of Saturated Soil: N/A (in.) Local Soil Survey Data
X FAC-Neutral Test
} Other (Explain in Remarks)
Remarks:




SOILS

Map Unit Name: (Series
and Phase):
Taxonomy (Subgroup):

Profilc Description:

Naranjo series

Drainage Class:
Field Observations

[sohyperthermic eutropeptic

rendaolls

Confirm Mapped Type? Yes

Depth

(inches) Horizon

Matrix Colors

Mottle Colors Moitle Abundance/

Deep well drained in uplands

No

Texture, Concretions,

Aquic Moisture Regimen

Reducing Conditions

Gleyed Or Low-Chroma Colors

Listed On Local Hydric Soils List

) (Munsell Moist) (Munsell Moist) Size/Contrast Structure, etc.
0-%8 A 10 YR 3/2 Moderate fine granular
structure, slightly sticky
8-12 B 10 YR 5/6 Fine and medium
subangular blocky
structure, slightly sticky
12-22 C 10 YR 6/8 _ Firm and slightly sticky
Hydric Soil Indicators:
Hizstosol Concretions
Histic Epipedon _____ High Organic Content In Surface Layer In Sandy Soils
| Sulfideic Odor Organic Streaking, In Sandy Soils

Listed On National Hydric Soils List

Other (Explain [n Remarks)

Hydric Soil Present? Yes No
Remarks:
WETLAND DETERMINATION
Hydrophytic Vegetation Present?  Yes No (Circle)
Wetland Hydrology Present? Ycs No
Hydric Soils Present Yes No Is this Sampling Point Within a Wetland?  Yes No

Remarks: UPLAND

Approved by HQUSACE 3/92




DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wettands Delineation Manual}

Project/Site: Monte Arenas Date: Novernber 11, 2005
Applicant/Owner: Rio Piedras Housing Management Country: Vega Baja
Investigator: ADC. CORP. State: PR
[ Do MNormal Circumstances exist on the site? Yes No Community ID: T
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: A
Is the area a potential Problem Area Yes No Plot ID: 2
(If needed, explain on reverse.)
VEGETATION N
ominant Plan Species Stratum Indicator Dominant Plan Species Stratum Indicator
1. Mimosa pigra 5 FACW 9. Paspalum virgatum ___H FACW
2. Urena lobata H FAC 10,
3. Paspalum notatum H FAC 11
4.~ Kyllinga brevifolia H FAC 12.
5. Viena vixellata W NL 13.
6. Spermacocce H NL 14.
verticilaia
7. Commeling diffusu H FAC 15. L -
8.  Eleusine indica H FAC 16.
Percent of Dominant Species that are OBI., FACW or FAC: 7%
(Excluding FAC-). _
Remarks: 18°23321°N
066°24.710° W 148.47 m
HYDROLOGY

[ Recorded Data (Desctibc in Remarks)

[ Stream, Lake, or Tide Gauge
Aerial Photographs

" Other

| X_"No Recorded Data Available

ligld Observations:

Depth of Surface Water: _N/A (in.}
Depth of Free Water in Pit N/A (in.)
Depth of Saturated Soil: N/A {in.)

Wetland Hydrology Indicators:
Primary Indicators:
Inundated
Saturated in Upper 12 Inches
Water Marks
Drift Lines
Sediment Deposits
Drainage Patterns in Wetlands
Secondary Indicators {2 or more required):
__ Oxidized Roots Channels in Upper 12 Inches
___ Water-Stained Leaves
____ Local Soil Survey Data
X  FAC-Neutral Test
Other (Explain in Remarks)

Remarks:




SOILS

Map Unit Name: (Scries Drainage Class; Decp well drained in uplands

and Phase): Naranjo series Field Observations

Taxonomy (Subgroup): [sohyperthermic eutropeptic Confirm Mapped Type?  Yes X No

rendolls
Profile Description;
Depth
. . Matrix Colors Mottle Colors Mottle Abundance/ Texture, Concretions,
(inches) Horizon {Munsell Moist) (Munsell Moist) Size/Contrast Structure, cte.
-8 A 10 YR 3/2 Moderate fine granular

structure, slightly sticky

8-12 B 10 YR 5/6 Fine and medium
subangular blocky
structure, slightly sticky

12-22 C 10 YR 6/8 o Firm and slightly sticky

s

Hydric Soil Indicators:

Histosol

Histic Epipadon

Sulfideic Odor

Aquic Moisiure Regimen
Reducing Conditions

Gleyed Or Low-Chroma Colors

Concretions

High Organic Content In Surface Layer In Sandy Soils

Crganic Streaking, In Sandy Soils
Listed On Local Hydric Soils List
Listed On National Hydric Soils List
Other (Explain In Remarks)

Remarks: UPLAND

Hydric Soil Present? Yes No
Remarks: UPLAND, Soil was slightly sandy and with sulfideic odor.
WETLAND DETERMINATION i
Hydrophytic Vegetation Present?  Yes No (Circle)
Wetland Hydrology Present? Yes No
| Hydric Soils Present Yes No Is this Sampling Point Within a Wetland?  Yes No

Approved by HQUSACE 3/92




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

(Excluding FAC-).

Project/Site: Monte Arenas Date: November 18, 2005
Applicant/Owner: Rio Piedras Housing Management Country: Vega Baja
Investigator; ADC. CORP. State: PR
Do Nermal Circumstances exist on the site? Yes No Community ID: T
Is the site significantly disturbed (Atypical Situation)? Yes No Transect (D: A
Is the area a potential Problem Area Yes No Plot 1D: 3
(If needed, explain on reverse.)
VEGETATION
Dominant Plan Species Stratum Indicator Dominant Plan Specics Stratum Indicator
1. Mimaosa pigra _Ar FACW 9.
2. Urena lobata H FAC 10.
3. Bidens pilosa H FACU 11.
4. Rynchospora nernvosd H NL 12.
5. Brachiaria mutica H FACW 13.
6.  Hypoxis decumbens H NI, 14.
7.  Maetriola petiolata H ___OBL 15.
8. 16,
Percent of Dominant Species that are OBL, FACW or FAC : 7%

Remarks: 18°23.196'N
066°25.011° W 135.67m

HYDROLOGY

Other

Field Observations:

| Recorded Data (Describe in Remarks)
Stream, Lake, or Tide Gauge
Aerial Photographs

| X "No Recorded Data Available

Secondary Indicators (2 or more required):

Wetland Hydrology Indicators:
Primary Indicators:

Inundated

Saturated in Upper 12 Inches
Water Marks

Drift Lines

Sediment Deposits

Drainage Patterns in Wetlands

Depth of Surface Water: N/A (in.) Oxidized Roots Channels in Upper 12 Inches
Depth of Free Water in Pit N/A (in.) Water-Stained Leaves
Depth of Saturaled Soil: N/A (in) —___ local Soil Survey Data
X  FAC-Neutral Test
QOther (Explam in Remarks)
Remarks:




SOILS ‘
Map Unit Name: {Series Drainage Class: Moderately well drained in uplands
and Phasc): Moca series and coastal plains
Field Observations
Taxonomy (Subgroup): Isohyperthcrmic vertic Confirm Mapped T'ype?  Yes X No
tropudults o
Profile Description:
Depth
] . Matrix Colors Mottle Colors Mottle Abundance/ Texture, Concretions,
(inches) Horlzon_ {Munsell Moist) (Munsell Moist) Size/Contrast Structurc, cte.
0-7 ' A 5YR3/4 Weak fine subangular
blocky structure, firm,
_ slightly sticky plastic
7-19 B B 2.5YR4/8 Weak medivm subangular
blocky structure, firm,
__shightly sticky
19-22 c_ 25YR4/8 Massive and slightly sticky

Hydric Soil Indicators:

Histosol
Histic Epipedon
~_ Sulfideic Odor
Aquatic Moisture Regimen
Reducing Conditions
Gleyed Or Low-Chroma Colors

Hydric Soil Present?

X

Congcretions

High Organic Content In Surface Layer In Sandy Soils
Organic Streaking, In Sandy Soils

Listed On Local Hydric Soils List

Listed On National Hydric Soils List
Other (Fxplain In Remarks)

Remarks: UPLANLD, the soil in the A horizon do not match mapped type.

WETLAND DETERMINATION

[ Hydrophylic Vegetation Present?  Yes No  (Cirele)
Wetland Hydrology Present? Yes No
Hydric Soils Prescnt Yes No I3 this Sampling Point Within a Wetland?  Yes No

Remarks: UPLAND, there was no water presence in this sampling point.




Approved by HQUSACE 3/92



DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Monie Arenas Date: November 11, 2005
Applicant/Owner: _ Rio Piedras Housing Management ____ Country: _Vega Baja
Investigator: ADC. CORP. State: PR
Da Normal Circumstances exist on the site? Yas No Community ID: T
Is the site significantly disturbed (Atypical Situation)? Yas No Transect 1D: B
Is the area a potential Problem Area Yes No Plot 1D: 1
{if needed, explain on reverse.)
VEGETATION
Dominant Plan Species Stratum Indicaror Dominant Plan Species Stratum Indicator

1. Mimosa pigra 8 FACW 9.
2. Paspalum notaium H FAC 10.
3. Rhynchospora nervosa H NL 11,
4. Kyllinga brevifolia H FAC 12,
5. Spermacocce H NL 13.

verticilato
6. 14,
7. 15.
.

Percent of Dominant Species that are OBL, FACW or FAC :

{Excluding FAC-),

60%

Remarks: 18923.253°’N

066°24.745" W 141.37 m

HYDROLOGY

Recorded Data (Describe in Remarks)

Stream, Lake, or Tide Gauge
" Aerial Photographs
_ Other
X No Recorded Data Available

Field Observations:

Wetland Hydrology Indicators:
Primary Indicators:
Inundated
Saturated in Upper 12 Inches
_____ Water Marks
Drift Lines
Sediment Peposits
____ Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water: N/A (in.) Oxidized Roots Channels in Upper 12 Inches
Depth of Free Water in Pit N/A (in) Water-Stained Leaves
Depth of Saturated Soil: N/A (in.) Local Soit Survey Data
X  FAC-Neutral Test
Other (Explain in Remarks)
Remarks:




SOILS

Map Unit Name: (Series Drainage Class: Deep well drained in uplands
and Phase); Naranjo series Field Observations
Taxonomy (Subgroup): Isohyperthermic eutropeptic Confirm Mapped Type? Yes No
rendolls
Profile Description:
Depth
. . . Matrix Colors Mottle Colors Mottle Abundance/ Texture, Concretions,
(inches) Hortzon {(Munsell Moist) {Munsell Maist) Size/Conirast Structure, etc.
0-8 A 10 YR 2/1 Moderate fine granular
o structure, slightly sticky
8-17 B 10 YR 5/62 Fine and medium
subangular blocky
structure, slightly sticky
17-21 C 10 YR 3/4 I 5%, grayish Firm and slighdy sticky
Hydric Soil Indicators:
| Histosol _ Concretions
| Histic Epipedon High Organic Content In Surface Layer In Sandy Soils
Sulfideic Odor Organic Streaking, In Sandy Soils

Reducing Conditions

Aquic Moisture Regimen

Listed On Local Hydric Soils List

Listed On National Hydric Soils List

Cileyed Or [ow-Chroma Colors Other (Explain In Remarks)
Hydric Soil Present? Yes No
Remarks: UPLAND
WETLAND DETERMINATION
Hydrophytic Vegetation Present?  Yes No (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present Yes No Is this Sampling Point Within a Wetland?  Yes No

Remarks: UPLAND




DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Mante Arenas Date: November 11, 2005 |
Applicant/Owner: _ Rio Piedras Housing Management Country: _Vega Baja
Investigator: ADC. CORP. State: PR
Do Normal Circumstances exist on the site? Yos No Community ID: T
Is the site significantly disturbed (Atypical Situation)? Yes No Transect 0. B
Is the area a potential Problem Area Yes No Plot 1D: 2
(If needed, explain on reverse.)
VEGETATION
Dominant Plan Species Stratum Indicator Dominant Plan Species Stratum Indicator
1. Paspalum virgaium H FACW 9,
2. Urenalobata H FAC 10.
3. Paspalum notatum H FAC 11.
4. Kyllinga brevifolia H FAC 12.
5. Spermacocce H NL 13,
verticilata
6. FEleusine indica . H FAC 14, )
7. Rhynchospora nervosa H __NL 15.
8. 16, o
Percent of Dominant Species that are OBL, FACW or FAC: 1%
(Fxcluding FAC-). —
Remarks: 18°23.280°N T
066°24.7100° W 152.8 m
HYDROLOGY
Recorded Data {Describe in Remarks) Wetland IHydrology Indicators:
___ Strcam, Lake, or Tide Gaunge Primary Indicators:
____ Aerial Photographs Inundated
Other Saturated in Upper 12 Inches
X No Recorded Data Available Water Marks
o Drift Lines
Sediment Deposits
Field Observations: __ Drainage Patterns in Wetlands
Sccondary Indicators (2 or more required):

Depth of Surface Water: N/A (in.) Oxidized Roots Channels in Upper 12 Inches

Depth of Free Water in Pit _N/A (in.) Water-Stained Leaves

Depth of Saturated Soil: NA  (in) Local Soil Survey Data

[ FAC-Neutral Test
Other (Explain in Remarks)

Remarks: o




SOILS ~
Map Unit Name: (Series Drainage Class: Deep well drained in uplands
and Phase): Juncal series Field Observations
Taxonomy (Subgroup): Tsohyperthermic typic Confirm Mapped Type? Yes X No
tropudalfs
Profile Description:
Depth
, . Matrix Colors Mottle Colors Mottle Abundance/ Texture, Concretions,
(mchcs)_ Honzon_ (Munsell Moist) (Munsell Moist) Size/Contrast Structure, etc.
0-7 A 10 YR 4/3 B  Weak finc and medium
subangular blocky
i struelure, slightly sticky
7-12 B 10 YR 5/6 Moderate medium and
coarse subangular blocky
structure, slightly plastic
12-21 C 10 YR 6/8 5YR3/2 50% reddish Weal medium subangular
blocky structure, slightly
_ sticky
Hydric Soil Indicators:
| Histosol Congcretions
| Histic Epipedon High Organic Content In Surface Layer In Sandy Soils
_ Sulfidic Odor ____ Organic Streaking, In Sandy Soils
j_ Aquic Mojsture Regimen Listed On Local Hydric Soils List
Reducing Conditions Listed On National Hydric Soils List

Gleyed Or Eow-Chroma Colors

Hydric Soil Present?

Other (Explain In Remarks)

Yes No

Remarks: UPLAND

 WETLAND DETERMINATION

Hydrophytic Vegetation Present?  Yes No (Circle)
Wetland Hydrology Present? Yes Nao
Hydric Soils Present Yes No Is this Sampling Point Within a Wetland?  Yes No

Remarks: UPLAND

Approved by HQUSACE 3/92




DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

(Excluding FAC-).

Project/Site: Monte Arenas Date; November 18, 2003

Applicant/Owner: Rio Piedras Housing Management Country: Vega Baja

Investigator: ADC. CORP. State: PR

Do Normal Circumstances exist on the site? Yes No Community 1D: i T

Is the site significantly disturbed {(Atypical Situation)? Yes No Transect {D: B

Is the area 2 potential Problem Area Yes No Plot ID: 3

(If needed, explain on reverse.)

VEGETATION

Dominant Plan Species Stratum Indicator Dominant Plan Species Stratum Indicator

1. Cynodon nlemfuensis H NL 9. Citharexylum S NL
fruticosum

2. Urenalobata FAC 10. Spathodea T FACU
campanulata

3. Paspalum notatum H FAC 11.  Mimosa pigra 8 FACW

4. Selanum twrvum 3 NL 12,

5. Cissus verticillata W FAC 13.

6. FEleusine indica H FAC 14.

7. Rhynchospora nervosa H NL 15,

& Momordica charantia W FAC 16.

Percent of Dominant Species that are OBL, FACW or FAC : 54%

"Remarks: 18°23.194'N

066°24 8070° W 12932 m
HYDROLOGY
Recorded Data (Describe in Remarks) Wetland Hydrology Indicalors:
[ Stream, Lake, or Tide Gauge Primary Indicators:
__ Acrial Photographs Inundated
___ Other Saturated in Upper 12 Inches
X No Recorded Data Available Water Marks
I Drift Lines
Sediment Deposits
Field Observations: Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):
Depth of Surface Water: N/A {in.) Oxidized Roots Channels in Upper 12 Inches
Nepth of Free Water in Pit N/A {in.) Water-Stained Leaves
Depth of Saturated Soil: N/A (in.) Local Soil Survey Data

X FAC-Ncutral Test
Other (Explain in Remarks)

Remarks: No water present in this point.




SOILS
Map Unit Name: (Scries Drainage Class: Deep well drained in uplands
and Phase): Naranjo series Field Observations
Taxenomy (Subgroup): Isohyperthermic eviropeptic Confirm Mapped Type?  Yes X No
rendolls
Profile Description:
Depth
inches) Horizon Matrix Colors Mottle Colots Mottle Abundance/ Texture, Concretions,
(mc,_ s orlzo (Munsell Moist) _(Munsell Moist} Size/Contrast Strueture, cte.
0-7 A 10 YR 3/2 Moderate fine granular
structure, slightly sticky
7-12 B 10 YR 4/3 line and medium
subangular blocky
_ structure, slightly sticky
| 12-21 C I0YR&8 Firm and slightly sticky
Hydric Soil Indicators:
Histosol Concretions
Histic Epipedon tHigh Organic Content In Surface Layer In Sandy Soils
| Sulfidic Odor Organic Streaking, In Sandy Soils
~ Aquic Moisture Regimen Listed On Local Hydric Soils List
Reducing Conditions Listed On National Hydric Soils List
! Gleyed Or Low-Chroma Colors Other (Explain In Remarks)
Hydric Soil Present? Yes Neo
Remarks: UPLAND
WETLAND DETERMINATION
Hydrophytic Vegetation Present?  Yes No (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present Yes No Is this Sampling Point Within a Wetland?  Yes No

Remarks: UPLAND

Approved by HQUSACE 3/92




DATA FORM
ROUTINE WETLAND DETERMINATION
{1987 COE Wetlands Delineation Manual)

Project/Site: Monte Arenas

Date:

MNovember 18, 2005

Applicant/Owner: _Rio Piedras Housing Management

Country:

Vega Baja

Investigator: ADC. CORP.

State:

PR

Do Normalm Circumstances exist on the site?
Is the site significantly disturbed (Atypical Situation)?
Is the area a potential Problem Area

Yes Community

Yes

g & 2

Yes Plot 1D:

Transect 1D

D: T

B
4

(If needed, explain on reverse.)

VEGETATION

Indicator
FACU

Stratym

T

Dominant Flan Specics
9.  Spathodea
campanulata

Indicator
NI.

[ Dominant Plan Species Stratum

1. Citharexylum 5

fruticosum

Andira inermis
Mimosa pigra
Lantana camara
Lephiantes peltala
Thespesia grandiflora
Zanthoxylum
caribaeum

Senna siamea T

FACW
FACW
FACU
FAC
NL
NL

1¢.
1.
12,
13.
14.
15.

NSk
= =~| || wl—

NL l6.

»*®

Percent of Dominant Species that arc OBL, FACW or FAC : 3%

(Excluding FAC-).

Remarks: 18°23.176'N

066°24.866° W 109.60 m

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators:

Inundated

Saturated in Upper 12 Inches

Water Marks

Drift Lines

Sediment Deposits

Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Recorded Data (Describe in Remarks)
[ Stream, [.ake, or Tide Gauge
—__ Acrial Photographs
Other
X No Recorded Data Available

Field Observations:

Depth of Surface Water: N/A (in.) _ Oxidized Roots Channels in Upper 12 Inches
Depth of Free Water in Pit N/A (in.) Water-Stained Leaves
Depth of Saturated Soil: N/A {(in.) Local Sail Survey Data

X  FAC-Neutral Test
Other (Bxplain in Remarks)

Remarks: No water present in this point. Near this point there is a drainage channel that diverts waters from the oxidation pond
located near the road.




Aquatic Moisture Regimen
Reducing Conditions

SOILS

Map Unit Name: (Series Drainage Class: Moderately well drained in uplands

and Phase): Moca series and coastal plains

. Field Observations
Taxonomy (Subgroup): Ischyperthermic vertic Confirm Mapped Type? Yes X No
tropudults
Profile Description:
Depth
_ . . Matrix Colots Mottle Colors Mottle Abundance/ ‘Texture, Concretions,

(inches) ) Horizon (Munsell Moist) (Munscll Moist)  Size/Contrast Structure, ete.

0-10 A 5YR 3/4 Weak fine subangular
blocky struciure, firm,
slightly sticky plastic

10-17 B 2.5 YR4/8 5% Weak medium subangular
blocky structure, firm,
slightly sticky

17-21 C 2.5 YR4/8 N 50% reddish Massive and slightly sticky

Hydric Soil Indicators:

| Histosol Concretions
| Histic Epipedon High Organic Content In Surface Layer In Sandy Soils
Sulfidic Odor Organic Sireaking, [n Sandy Soils

"X Listed On Local Hydric Soils List
Listed On National Hydric Soils List

Gleyed Or Low-Chroma Colors Other (Explain In Remarks)

Hydric Soil Present? Yes No
Remarks: UPLAND, there was no water presence in this sampling point
WETLAND DETERMINATION
Hydrophytic Vegelation Present?  Yes No (Circle)
Wetland Hydrology Present? Yes Nu
1lydric Soils Present Yes No Is this Sampling Point Within a Wetland?  Yes No
Remarks: UPLAND

Approved by HQUSACE 342




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

[ Project/Site: Monte Arenas Date: Naovernber 18, 2005
Applicant/Owner: _ Rio Piedras Housing Management Country: Vega Baja
I Investigator: ADC. CORP. State: PR
' Do Normal Circumstances exist on the site? Yos No Community ID: T
Is the site significantly disturbed (Atypical Situation)? Yes No Transect |D: B
Is the area a potential Problem Area Yes No Plot ID: 5
I (If needed, explain on reverse.)
VEGETATION
I Dominant Plan Specics Stratum Indicator Dominant Plan Specics Stratum Indicator
1. Senna siamed e T NL 9.
2. Cynodon nlenfuensis H NL 10.
I 3. “Mimosa pigra S FACW 11 -
4. Roystoneu boringuena T __FAC 12.
5.  Rynchospora nervosa H T NL 13,
6. Ipomoeg alba W FACW 14.
I 7. ] 15.
8. 16,
' . Percent of Dominant Specics that are OBI., FACW or FAC: 50%,
(Excluding FAC-).
I Remarks: 18°23.120°N
066°24.941" W 115.24 m
HYDROLOGY
I Recorded Data {Describe in Remarks) Wetland Hydrology Indicators:
Sircam, Lake, or lide Gauge Primary Indicators:
—_ Aerial Photographs Inundated
I _ Other Saturated in Upper 12 Inches
X No Recorded |Jata Available Water Marks
Drift Lines
I Sediment Deposils
Field Observations: Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):
Depth of Surface Water: N/A (in.)  Oxidized Roots Channcls in Upper 12 Inches
l Depth of Free Water in Pit N/A {in.) Watcr-Stained Leaves
Depth of Saturated Soil: N/A {in.) Local Soil Survey Data
X  FAC-Neutral Test
l Other (Explain in Remarks)
Remarks: No water present in this point.




SOILS

Map Unit Name: (Series
and Phase):

Moca series

Drainage Class: Moderately well drained in uplands
and coastal plains

Ficld Observations

Taxonomy {Subgroup): Isohyperthermic vertic Confirm Mapped Type?  Yes X No
tropudults ___
Profile Description:
Dicpth
. . Matrix Colors Mottle Colors Mottle Abundance/ Texture, Concretions,

(inches) Horizon {Munsell Moist) (Munsell Moist) Size/Conirast Structure, etc.

o010 A 5YR3/4 Weak fine subangular
blocky structure, firm,

_ slightly sticky plastic

10-17 B 2.5 YR 44 h Weak medium subangular
blocky structure, firm,
slightly sticky

17-21 C 25YR4/6 Massive and slightly sticky

Hydric Soil Indicators:
Histosol
| Histic Epipedon
Sulfidic Odor

Reducing Conditions

Hydric Soil Present?

Aquatic Moisture Regimen

" Gleyed Or Low-Chroma Colors

Concretions

High Organic Content In Surface Layer In Sandy Soils

Organic Streaking, In Sandy Soils
Listed On Local Hydric Sotls List

Listed On National Hydric Soils List

Other {Fxplain In Remarks)

Yes No

Remarks: UPLAND, there was no water presence in this sampling point

WETLAND DETERMINATION

Hyxdric Soils Present

Hydrophytic Vegetation Present?  Yes
Wetland Hydrology Present?

Yes
Yes

No
No

-

No

“(Circle)

Is this Sampling Point Within a Wetland?  Yes No

Remarks: UPT.AND

Approved by HQUSACE 3/92




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Other
X No Recorded Data Available

Field Observations;

Project/Site: Monte Arenas Date: November 18, 2005
Applicant/Owner. Ria Piedras Housing Management Country: Vega Baja
Investigator: _ADC. CORP. State: FR o

' Do Normal Circumstances exist on the site? Yes No Community ID: T
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: B
Is the area a potential Problem Area Yes No Plot 1D: 6
(If needed, explain on reverse.)
VEGETATION

Dominant Plan Species Stratum Indicator Dominant Plan Species Stratum Indicator
1. Ipomoea alba W FACW 9. Desmodium incanum W FACU
2. Cynodon nlenfuensis H NL 10. Commelina erecta H FAC
3. Mimosa pigra 5 FACW 11.
4, Roystonea boringuena T FAC 12, .
5. Rynchospora nervasa H NL 13.
6. Spathodea campanulata T FACU] 14,
7. Urenalobata H FAC 15.
8. Cyperus odoratus H FACW
I Percent of Dominant Species that are OBL, FACW or FAC : 0%

| (Excluding FAC-).

Remarks: 18°23.068'N
066724973 W 12256 m
HYDROLOGY
Recorded Data (Describe in Remarks) Wetland Hydrology Indicators:
__ Strcam, Lake, or Tide Gauge Primary Indicators:
Aerial Photographs [nundated

Saturated in Upper 12 Inches
Water Marks

Drifi Lines

Sediment Deposits

Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):

Depth of Surface Water: N/A {in.) Oxidized Roots Channels in Upper 12 Inches
Depth of I'ree Water in Pit N/A (iny _ Water-Staincd Leaves
Nepth of Saturated Soil: N/A ~ {in) Local Soil Survey Data

FAC-Ncutral Test

(ther (Explain in Remarks)

Remarks: No water present in this point.




SOILS
Map Unit Name: (Series Drainage Clags: Deep well drained in uplands
and Phase): Naranjo series Field Obscrvations
Taxonomy (Subgroup): Isohyperthermic eutropeptic Confirm Mapped Type? Yes X No
rendolls _
Profile Description:
Depth
. . Matrix Colors Mottle Colors Mottle Abundance/ Texture, Concretions,
(inches) — Horizon  (pfincell Moist) _(Munsell Moist)  Size/Contrast Structure, etc.
0-10 A 10 YR 3/2 o Moderate fine granular
structure, slightly sticky
10-17 B 10 YR 4/3 Fine and medium
subangular blocky
structure, slightly sticky
17-21 __C 10 YR 6/8 . _Firm and slightly sticky
Hydric Soil Indicators:
Histosol Conerctions
| Histic Epipedon High Organic Content [n Surface Layer In Sandy Soils
Sulfidic Odor Organic Streaking, In Sandy Soils

Aquic Moisture Regimen
Reducing Conditions
Gleyed Or Low-Chroma Colors

1lydric Soil Present?

Listed On Local Hydric Soils List
Listed On National Hydric Soils List
Other (Explain In Remarks)

Yes No

Remarks: UPLAND

WETLAND DETERMINATION

Hydrophytic Vegetation Present?  Yes No (Uink)
Wetland Hydrology Present? Yes No
Hydric Soils Present _Yes No Is this Sampling Point Within a Wetland? Yes No

Remarks: UPLAND

Approved by HQUSACE 3/92



DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

(If needed, explain on reverse.)

[ Project/Site: _Monte Arenas _ Date: November 11, 2005
Applicant/Owner: Rio Piedras Housing Management Country: Vega Baja
Investigator: ADC. CORP. State: PR

| Do Normal Gircumstances exist on the site? Yes No Community II: T
Is the site significantly disturbed (Atypical Situation)? Yes No Transect |D: C
Is the area a potential Problem Area Yes No Plot ID: 1

VEGETATION
Dominant Plan Species Stratum  Indicator Dominant Plan Species Stratum Indicator
1.  Mimosa pudica H FAC 9 L
2. Urena lobata 11 FAC 10. -
3. Paspalum notatum H FAC 11.
4. Rhynchospora nervosa H NL 12. .
5. Bidens pilosa __H FACU- 13,
6. 14. B
7. 15.
8 _ 16. 5

(Excluding FAC-).

Percent of Dominant Species thal are OBL, FACW or FAC :

60%

 Remarks: 18°23. [44'N

066°24.679° W 1552Tm

HYDROLOGY

Recorded Data (Describe in Remarks)
___ Siream, Lake, or Tidc (iauge
___ Aerial Photographs
__ Other
- X No Recorded Data Available

Wetland Hydrology Indicators:

Primary Indicators:
Inundated

Saturated in Upper 12 lnches

Water Marks

Drift Lines

Sediment Deposits

Ficld Observations: Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):
Depth of Surface Water: N/A {in.) Oxidized Roots Channels in Upper 12 Inches
Depth of Free Water in Pit NA (in) Water-Stained Leaves
Depth of Saturated Soil: N/A (in) _ _ Local Soil Survey Data
_ FAC-Neutral Test
Other (Explain in Remarks)
| Remarks: B




SOILS

Map Unit Name: (Series Drainage Class: Deep well drained in uplands

and Phase): Juncal scries Field Observations

Taxonomy (Subgroup): Isohyperthermic typic Confirm Mapped Type? Yes X No

ropudalfs o
| Profile Description:
Depth
. ) Matrix Colors Mottle Colors Mottle Abundance/ Texture, Concretions,

(inches) Horizon {Munsell Moist) {(Munsell Moist) Size/Contrast Structure, etc.

0-7 A 10 YR 2/2 Weak tine and medium
subangular blocky

_ _ __structure, slightly sticky

7-12 B 10 YR 5/6 Moderate medium and
coarsc subangular blocky
structure, slightly plastic

12-21 C 10 YR 6/8 Weak medium subangular

blocky structure, slightly
sticky

Hydric Soil Indicators:
Histosol
Histic Epipedon
_ Sulfidic Odor

Reducing Conditions

Hydric Soil Present?

Aquic Moisture Regimen

Gleyed Or Low-Chroma Colors

Concretions
High Organic Content In Surface ! ayer In Sandy Soils

_ Organic Streaking, In Sandy Soils

Listed On Local Hydric Soils List
Listed On National Hydric Soils List

Other (Explain In Remarks)

Yes No

Remarks: UPLAND

WETLAND DETERMINATION

Hydrophytic Vegetation Present?  Yes No (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present Yes No [s this Sampling Point Within a Wetland?  Yes No

Remarks: UPLANID

Approved by HQUSACK 3/92



DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

(If needed, explain on reverse. )

Project/Site: Monte Arenas Date: November 18, 2005
Applicart/Owner: _Rio Piedras Housing Management Country; Vega Baja
Investigator: ADC. CORP. State: PR B
Do Normal Circumstances exist on the site? Yes No Community 1D: T

s the site significantly disturbed (Atypical Situation)? Yes No Transect |D: C

Is the: area a potential Problem Area Yes No Plot 1D: 2

VEGETATION
[ Dominant Plan Specics Stratum Indicator Dominant Flan Species Stratum Indicator
1. Rhynchosporanervosa  __H NL
2. Urenalobata H FAC 10, .
3. Citharexylum 8 NL 1. B
_fruticosum L
4. Brachiaria mutica H FACW 12,
5. 13 B
6. - 14, .
7. 15,
8. _ 16.

(Excluding FAC-).

Percent of Dominant Specics that are OBL, FACW or FAC:

50%

Remarks: 18°23.118°N
066°24.864" W

129.20 m

HYDROLOGY

Stream, Lake, or Tide Gauge
—_ Acrial Photographs
L Other
X _ No Recorded Data Available

Field Observations:

Recorded Data (Describe in Remarks)

Wetland Hydrology Indicators:
Primary Indicators:
Inundated
Saturated in Upper 12 Inches
_ Waler Marks

Drift Lines

Sediment Deposits

Drainage Patterns in Wetlands
Secondary Indicators (2 or morg required):

Depth of Surface Water: N/A (in.) Oxidized Roots Channels in Upper 12 Inches
Depth of Free Water in Pit _N/A (in.) Water-Stained Leaves
Depth of Saturated Sotl: N/A _ (in) ___ Local Soil Survey Data
_ L FAC-Neutral Test
Other (Explain in Remarks)
Remarks:




SOILS

Map Unit Name: (Serics Drainage Class: Deep well drained in uplands

and Phase); Juncal scries Field Obscrvations

Taxonomy (Subgroup): Isohyperthermic typic ’ Confirm Mapped Type? Yes X No

ropudalfs
Profile Description:
Depih
] . Matrix Colors Mottle Colors Mottle Abundance/ Texture, Concretions,

(inches) Horizon (Munsell Moist} _ (Munsell Moist) Size/Contrast Structure, elc.

0-11 A 10 YR 2/2 "~ Weak fine and medium
subangular blocky

) structure, slightly sticky

11-12 B 10 YR 5/6 Moderate medium and

coatse subangular blocky
structure, slightly plastic
12-21 C 10 YR 6/8 Weak medivwn subangular

blocky structure, slightly
sticky

Hydric Soil Indicators:

Histosol

Histic Epipedon

Sulfidic Odor

Agquic Moisture Regimen
Reducing Conditions

Gleyed Or Low-Chroma Colors

Concretions

High Organic Content In Surface Layer In Sandy Soils
Organic Streaking, In Sandy Soils

Listed On Local Hydric Soils List

Listed On National Hydric Soils List

Other (Explain In Remarks)

Hydric Soil Present? Yes No
Remarks: UPLAND
 WETLAND DETERMINATION
Hydrophytic Vegetation Present?  Yes No  (Circle)
Wetland Hydrology Present? Yes No
Hydric Soils Present Yes No Is this Sampling Point Within a Wetland? Yes  No

Remarks: UPLAND

Approved by HQUSACE 3/92




DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Monte Arenas Date: November 18, 2005
Applicant/Qwner: Rio Piedras Housing Management Country: Vega Baja
Investigator: ADC. CORP. State: PR

Do Normal Circumstances exist on the site? Yes No Community ID: T

Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID:; C

Is the area a potential Problem Area Yes No Plot 1D: 3

(If needed, explain on reverse.)

VEGETATION
Dominant Plan Specics Stratum Indicator Dominant Plan Species Stratum Indicator
1. Rhynchospora nervosa H NL S Desmodium incanum W FACU
2. Urenalobata H __FAC 10.  Eleusine indica H FAC
3,  Clitharexylum 5 NL 11. Mimosa pigra 5 FACW
Sfruticosum
4. Brachiaria mutica H FACW 12.
5. Psidium guajava 5 FAC 13.
6. _Sporobolus indicus___ H FACU 14 -
7. Solanum turvum 5 NL 15. )
8. Cyperus odoratus H __FACW 16. L
Percent of Dominant Species that are OBL, FACW or FAC: 54%

(Excluding FAC-).

Remarks: 18°23.050°N

066°24.964° W 12451 m i
HYDROLOGY
| Recorded Data {Describe in Remarks) Wetland Hydrology Indicators:
____ Stream, Lake, or Tide Gauge Primary Indicators:
_ Aerial Phatographs Inundated
___ Other Saturated in Upper 12 Inches
X No Recorded Data Available __ Water Marks
B Drifi Lincs
Sediment Depusits
Field Observations: Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):
Depth of Surface Water: N/A (in.) _ Oxidized Roots Channels in Upper 12 Inches
Depth of Free Water in Pit N/A __{in) Water-Stained Leaves
Depth of Saturated Soil: _N/A {in.) Local Soil Survey Data

X  FAC-Neutral Test
Other (Explain in Remarks)

_F.emarks:




SOILS |
Map Unit Name: (Series Drainage Class: Deep well drained in uplands
and Phase): Juncal series Ficld Observations
Taxonomy (Subgroup): Ischyperthermic typic Confirm Mapped I'ype? Yes X No
tropudalfs i o ]
Profile Description:
Depth
(inches) Horizon Matrix Color"s. Mottle Colors Mottle Abundance/ Texture, Concretions,
~_(Munsell Moist) {Munsell Moist} Size/Contrast Structure, etc.
[ 0-9 A 10 YR 2/2 Weak fine and medium
subangular hlocky
_ _ ) structure, slightly sticky
9-14 B 10 YR 5/6 Moderate medium and
coarse subangular blocky
B _structure, slightly plastic
14-21 C 10 YR 6/8 Weak medium subangular
blocky structure, slightly
- _ sticky
Hydric Soil Indicators:
Histosol Concretions
____ Histic Epipedon High Organic Content In Surface Layer In Sandy Soils
I Sulfidic Odor Organic Streaking, In Sandy Soils
Agquic Moisture Regimen Listed On Local Hydric Soils List
[ Reducing Conditions Listed On National Hydric Soils List
Gleyed Or Low-Chroma Colors Other (Fxplain In Remarks)
Hydric Soil Present? Yes No
Remarks: UPLAND. Soil had a sandy texture.
WETLAND DETERMINATION
Hydrophytic Vegetation Present?  Yes No (Circl)
Wetland Hydrology Present? Yes Ne
Hydric Soils Present Yes No Is this Sampling Point Within a Wetland?  Yes No

Remarks: UPLAND

Approved by HHQUSACE 3/92



DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Mente Arenas Date: November 11, 2005
Applicant/Cwner: Rio Piedras Housing Management Country: Vega Baja
Investigator: ADC. CORP. State: PR -
Do Normal Circumstances exist on the site? Yes No Community 1ID: T

Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: D

Is the area a potential Problem Area Yes No Plot 1D: 1

(If needed, explain on reverse.)

VEGETATION
Dominant Plan Specics Stratum Indicator Dominant Plan Species Stralum Indicator
1.  Mimosa pudica H FAC 9. N
2. Urenulobata H FAC 10. B
3. Paspalum notatum H FAC 11.
4, Rhynchosporanervosa H NL 12.
5. Bidens pilosa H FACU- 13. _ i
6.  Mimosa pigra . 5 FACW 14.
7. Ludwidgia oclovalvis H OBL I5. _
8 6.

Percent of [dominant Species thal are OBL, FACW or FAC:

(Excluding FAC-).

T1%

Remarks; 18°23.074’N

066°24.655° W 15423 m

HYDROLOGY

Recorded Data {Describe in Remarks)

_ Stream, Lake, or Tide Gauge
Acrial Photographs
__J Other
X No Recorded Data Available

Field Observations:

Wetland Hydrology Indicators:
Primary Indicators:

Inundated

Saturated in Upper 12 Inches

Water Marks

Drift Lines

Sediment Dcposits

Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water: N/A (in.) Oxidized Roots Channels in Upper 12 Inches
Depth of Frce Water in Pit N/A (in.) Water-Stained Leaves
Depth of Saturated Soil: _N/A (in.} Local Soil Survey Data
X  FAC-Neutral Test
Other (Explain in Remarks)
Remarks: T




SOILS i
Map Unit Namne: (Series Drainage Class: Deep well drained in uplands
and Phase}: Juncal series Field Observations
‘Taxonomy (Subgroup): Isohyperthermic typic Confirm Mapped Type? Yes X No
tropudalfs -
Profile [escription:
[ Depth
. ! , Matrix Colors Mottle Colors Mottle Abundance/ Texture, Concretions,
(inches) — Horizon — (Mupeell Moist) _(Munsell Moist) _Size/Contrast Structure, cfc.
0-7 A I0 YR 2/2 Weak fine and medium
subangular blocky
_ __structure, slightly sticky
7-12 B 10 YR 5/6 Moderate medivm and
coarse subangular blocky
) structure, slightly plastic
[12-21 C 10 YR 6/8 Weak medium subangular

blocky structure, slightly
_sticky

Hydric Soil Indicators:

Histosol

Histic Epipedon

__ Sulfidic Oder

[ Aquic Moisture Regimen

[ Reducing Conditions

Gleyed Or Low-Chroma Colors

Concretions

High Organic Content In Surface Layer In Sandy Soils
_ Organic Streaking, In Sandy Soils

Listed On Local Hydric Soils List

Listed On National Hydric Soils List

Other (Explain In Remarks)

Hydric Soil Present? Yes Neo
Remarks: UPLAND
WETLAND DETERMINATION
Hydrophytic Vegetation Present?  Yes No (Cirle)
Wetland Hydrology Present? Yes No
| Hydric Soils Present Yes No Is this Sampling Point Within a Wetland?  Yes No

Remarks: UPLAND

Approved by HQUSACE 3/92




DATA FORM

. ROUTINE WETLAND DETERMINATION
(1987 COE Wetiands Delineation Manual)

Project/Site: Monte Arenas Date: November 11, 2005

Applicant/Owner: Rio Piedras Housing Management Country: Vega Baja

Invesfigator: ADC. CORP. State: FR

Do Normal Circumstances exist on the site? Yes No Community ID: T

Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: D

Is the area a potential Problem Area Yes No Plot 1D: 1

{If needed, explain on reverse.)

VEGETATION

Dominant Plan Species Stratum Indicator Dominant Plan Species Stratum Indicator
FAC 9.
FAC 10.
FAC 11.
NL 12.
FACU- 13.
FACW 14,
OBL 15.
16.

1. Mimosa pudica

2. Urenalobata

3.  Paspalum nolatum

4. Rhynchospora nervosa
5. _Bidens pilosa
6
7
8

Mimosa pigra

I|w| Do |

Ludwidgia octovalvis

{Excluding FAC-).

Remarks: 18°23.074'N
066°24.655° W 154.23 m

HYDROLOGY

Recorded Data (Describe in Remarks) Wetland Flydrology Indicators:
Stream, Lake, or Tide Gauge Primary Indicators:
—__ Aerial Photographs Inundated
___ Other Saturated in Upper 12 Inches
X No Recorded Data Available Water Marks
_ Drift Lines
Sediment Deposits
Field Observations: Drainage Pailerns in Wetlands
Secondary Indicators {2 or more required):
Depth of Surface Water: N/A (in.) Oxidized Roots Channels in Upper 12 Inches
Depth of Frec Water in Pit _N/A (in)  Water-Stained Leaves
Depth of Saturated Soil: N/A {in.) Local Soil Survey Data

X FAC-Ncutral Test
Qther (Explain in Remarks)

Remarks:

I | Percent of Dominant Species that are OBL, FACW or FAC; T1%



SOILS

Map Unit Name: {Series Drainage Class: Deep well drained in uplands

and Phase): Juncal series Field Observations

Taxcnomy (Subgroup): TIsohyperthermic lypic Confirm Mapped Type? Yes X No

iropudalfs
Profile Description:
Depth
] .. Martrix Colors Mottle Colors Mottle Abundance/ Texture, Concretions,

(inches) Horizon (Munsell Moisi) (Munsell Moist) SBize/Contrast Structure, elc.

0-7 A 10 YR 2/2 Weak fine and medium
subangular blocky

L structure, slightly sticky

7-12 B 10 YR 5/6 Maoderate medium and
coarse subangular blocky
structure, slightly plastic

12-21 C 10 YR 6/8 Weak medium subangular

blocky structure, slightly

sticky

Hydric Soil Indicators:

Histosol

Histic Epipedon

Sulfidic Odor

Aquic Moisture Regimen
Reducing Conditions

T

Concretions

High Organic Content In Surface Layer In Sandy Soils

Organic Streaking, In Sandy Soils
Listed On Local Hydric Soils List
Listed On National Hydric Soils List

Gleyed Or Low-Chroma Colors Other {Explain In Remarks)
Hydric Soil Present? Yes No
Remarks: UPLAND
WETLAND DETERMINATION
Hydrophytic Vegetation Present?  Yes No (Cirle)
Wetland liydrology Present? Yes No
Hydric Soils Present Yes No Is this Sampling Point Within a Wetland?  Yes No

Remarks: UPLAND

Approved by HQUSACE 3/92




DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Monte Arenas _ Date: November 11, 2005
Applicant/Owner: Rio Piedras Housing Management Country; Vega Baja
tnvestigator: ADC. CORP. __ State: PR
Do Normal Circumstances exist on the site? Yes No Community ID: T
Is the site significantly disturbed (Atypical Situation)? Yes No Transect |D: B
Is the area a potential Problem Area Yes No Plot 1D 2
(If needed, explain on reverse.)
VEGETATION _

Dominant Plan Species Stratum Indicator Dominant Plan Species Stratum Indicator
1. Mimosq pigra ) __FACW 9.
2. Urenalobata H FAC 10 o
3. Vigna vivellata W NL 11,
4. Rhynchospora nervosa H NL 12. j _h
5. Brachiaria mutica H FACW 13.
6. Bidens pilosa H FACU 14 L
7. 15, _ )
8. B 6.
Percent of Dominant Species that are OBL, FACW or FAC: 50%
(Excluding FAC-).
Remarks: 18°23.141°'N

066°24.748° W 152.74 m

HYDROLOGY

_ Sircam, Lake, or Tide Gauge
: Aerial Photographs
Other
X " No Recorded Data Available

Field Observations:

Depth of Surface Water:
Depth of Free Water in Pit
Depth of Saturated Soil:

Recorded Data (Describe in Remarks)

NA

N/A

N/A

Wetland Hydrology Indicators;
Primary [ndicators:

Inundatcd

Saturated in Upper 12 Inches

Water Marks

Drift Lines

Sediment Deposits

Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

_(in.)  Oxidized Roots Channels in Upper 12 Inches
(in.) Water-Stained Leaves
{in.) Local Soil Survey Data

X  FAC-Ncuiral Test
Other (Fxplain in Remarks)

Remarks:




SOILS

Map Unit Name: (Series Drainage Class: Deep well drained in uplands
and Phase): Naranjo series Ficld Observations
Taxcenomy (Subgroup): Isohyperthermic cutropeptic Confirm Mapped Type?  Yes X No
rendolls .
| Profile Description:
Depth
inches) Hotizon Matrix Colors Mottle Colors Motile Abundance/ Texture, Congretions,
(inches ’ {Munsell Moist) {Munsell Moist) Size/Contrast Structure, etc.
0-8 A 25YR32 Moderate finc granular
structure, slightly sticky
8-12 B 16 YR 5/6 Fine and medium
subangular blocky
structure, slightly sticky
1222 C I0YR6&8 L Firm and slightly sticky
Hydric Soil Indicators:
Histosol Concretions
Histic Epipedon ~ High Organic Content In Surface Layer In Sandy Soils
| Sulfideic Odor Organic Streaking, In Sandy Soils
Aquic Moisturc Regimen . Listed On Local Hydric Soils List
Reducing Conditions Listed On National Hydric Soils List
Gleyed Or Low-Chroma Colors Other {Explain In Remarks)
Hydric Soil Present? Yes No
Remarks: UPLAND
WETLAND DETERMINATION
Hydrophytic Vegetation Present?  Yes No  (Circle)
Wetland Hydrology Prescnt? Yes No
| Hydric Soils Present Yes No Is this Sampling Point Within a Wetland?  Yes No

Remarks: UPLAND

Approved by HQUSACE 3/92




DATA FORM

ROUTINE WETLAND DETERMINATION

{1987 COE Wetlands Delineation Manual)

(f needed, explain on reverse.)

Project/Site: _Monte Arenas ___ Dater November 11, 2005
Applicant/Qwner: Rio Piedras Housing Management Country:  Vega Baja
Investigator: ADC. CORP. State: PR

Do Normal Circumstances exist on the site? Yes No Community ID: T

Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: D

Is the area a potential Problem Area Yes No Plot ID: 3

VEGETATION
I Dominant Plan Species Stratum Indicator Dominant Plan Specics Stratum Indicator
I. Mimosa pigra S FACW 9. _
2. Desmodium incanum W FACU 10.
3. Cynodon nlenfuensis H NL 1. B
4. -_Rhynchospora nervosi H NL 12.
5. Ipomoea purpurea H UPL 13.
6. Paspaium notatum __H FAC 4. i
7. Macropitlium W FACU 15.
lathyroides - . .
8. _ 16 ' ]
Percent of Dominant Species that are OBL, FACW or FAC: 28%
{Excluding FAC-}.
Remarks: 18°23.110°N
066°24.815° W 134.14 m
HYDROLOGY

Recorded Data (Describe in Remarks)
_ Stream, Lake, or Tide Gauge
___ Acrial Photographs

____ Other
X No Recorded Data Available

Field Observations:

Wetland Hydrology Indicators:
Primary Indicators:
Inundated
Saturated in Upper 12 Inches
Water Marks
Drifi Lines
Sediment Deposits
Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water: N/A (in.) Oxidized Roots Channels in Upper 12 Inches
Depth of Free Water in Pit N/A (in.} Water-Stained Leaves
Depth of Saturated Soil: _N/A {in.} ~ Local Soil Survey Data

X

FAC-Neutral Test
Other (Fxplain in Remarks)

Remarks:




SOILS

Map Unit Name: (Series Drainage Class: Decp well drained in uplands

and Phase): Juncal series Field Obsecrvations

Taxonomy (Subgroup}: [sohyperthermic typic Confirm Mapped Type? Yes X No

tropudalfs

Profile Description;

Depth

(inches) Horizon Matrix Colors Mottle Color_s Mottle Abundance/ Texture, Concretions,

—_{Munsell Moist)  (Munsell Moist) _ Size/Conlrast Stucture, elc.

0-11 A 25YR33 Weak finc and medium
subangular blocky
structure, slightly sticky

12-21 B 235 YRS5/6 Moderate medium and
coarse subangular blocky

_ L _ _ structure, slightly plastic

12-22 c 10 YR 6/8 Weak medium subangular

blocky structure, slightly
sticky

Hydric Soil Indicators:

~ Histosol

Histic Epipedon

Sulfideic Odor
Aquic Moisture Regimen

Reducing Conditions

Gleyed Or Low-Chroma Colors

Hydric Soil Present?

_ Concretions

High Organic Content In Surface Layer In Sandy Soils
Organic Streaking, In Sandy Soils

Listed On Local Hydric Soils List

" Listed On National Hydric Soils List
Other (Explain In Remarks)

Yes No

Remarks: UPLAND

WETLAND DETERMINATION

Hydrophytic Vegetation Present?  Yes No (Circle}
Wetland Hydrology Present? Yes No
Hydric Soils Present _ Yes No Is this Sampling Point Within 2 Wetland?  Yes No

Remarks: UPLAND




Approved by HQUSACE 3/92




DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: Monte Arenas Date: November 11, 2005
Applicant/Owner: Rio Piedras Housing Management Country. Vega Baja
Investigator: ADC. CORP. State: PR o
Do Normal Circumstances exist on the site? Yes No Community ID: T
Is the site significantly disturbed (Atypical Situaticn)? Yes No Transect ID: E
Is the area a potential Problem Area Yes No Plot ID: 1
(If needed, explain on reverse.)
VEGETATION

Dominant Plan Species Stratum Indicator Dominant Plan Species Stratum Indicator
1. Mimosa pigra Ar FACW 9. _Paspalum virgutum H FACW
2. Urenalobata o H FAC 10.
3. Paspalum notatum H FAC 11
4.  Kyllinga brevifolia H __FAC 12.
5. FVigna vixeflata w NL 13.
6. Spermacocce H NL 14,

verticilata

7. Commelina diffusa H FAC 15. L B
8. Eleusine indica o H FAC 16.

{Excluding FAC-).

Percent of Dominant Species that are OBL, FACW or FAC:

T1%

Remarks: 18°23.321°N

066°24. 710" W 148.47 m

HYDROLOGY

Recorded Data (Describe in Remarks)
__ Stream, Lake, or Tide Gauge
____ Aerial Photographs

Other

X ~No Recorded Data Available

Field Obscrvations:

Wetland Hydrology Indicators:
Primary Indicators:
Inundaied
Saturated in Upper 12 Inches
Water Marks
Drift Lines
_ Sediment Deposils
____ Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water: N/A (in) _ Oxidized Roots Channels in Upper 12 Inches
Depth of Free Water in Pit N/A _ (in.) Water-Stained Leaves
Depth of Saturated Soil: N/A (in) ___ Local Soil Survey Data
X  FAC-Neuiral Test
Other (Fxplain in Remarks)
" Remarks:




SOILS
Map Unit Name: (Series Drainage Class: Peep well drained in uplands
and Phase): Naranjo series Field Observations
Taxonomy (Subgroup): Isohyperthermic eutropeptic Confirm Mapped Type? Yes X No
rendolls
Profile Description:
Depth
. . Matrix Colors Mottle Colors Mottle Abundance/ Texture, Concretions,
(mchcs)_ Horizon _(Munsell Moist) (Munsell Moist) _ Size/Contrast Structure, glc.
0-8 A 10 YR 3/2 Moderate fine granular
) structure, slightly sticky
8-12 B 10 YR 4/3 Fine and medium
subangular blocky
- _ . structure, slightly sticky
12-22 c 10 YR 6/3 Firm and slightly sticky
Hydric Soil Indicators:
| Histosol Concretions
B Histic Fpipedon High Organic Content In Surface Layer In Sandy Soils
" Sulfideic Odor " Organic Streaking, In Sandy Soils
[ Aquic Moisture Regimen Listed On Local Hydric Soils List
___ Reducing Conditions Listed On Wational Hydric Soils List
| Gleyed Or Low-Chroma Colors Other (Explain In Remarks)
Hydric Soil Present? Yes No

Remarks: UPLAND

WETLAND DETERMINATION . .

Hydrophytic Vegetation Prcsent?  Yes No  (Circle)
Woetland Hydrology Present? Yes No
Hydric Soils Present Yes  No 15 this Sampling Point Within a Wetland?  Yes No

Remarks: UPLAND

- Approved by HQUSACE 3/92




DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

(Excluding FAC-).

Project/Site: Monte Arenas _ Date: November 11, 2005
Applicant/Owner: Rio Piedras Housing Management Country: Vega Baja
Investigator: ADC. CORP. __ Stater PR

Do Normal Circumstances exist on the site? Yes No Community ID: T

Is the site significanty disturbed (Atypical Situation)? Yas No Transect ID: E

Is the area a potential Problem Area Yes No Plot 1D: 1

{if needed, explain on reverse.) )
VEGETATION )

[ Dominant Plan Species Stratum Indicator Dominant Flan Species Stratum dicator
1. Mimosa pigra Ar FACW O, Pgspalum virgatum H FACW
2. Urenalohaw H FAC 10.

3. Faspalum notatum i FAC 11. _
4. Kyllinga brevifolia H FAC 12.

5. Vignavixellata W NL 13.

6. Spermacocce H NL 4.

verticilata

7. Commelina diffusa ~ H FAC 15,

8. Eleusine indica H FAC 16.

Percent of Dominant Species that are OBL, FACW or FAC: 77%

Remarks: 18°23.321'N
066°24.710°' W 14847 m

HYDROLOGY

| Recorded Data (Describe in Remarks)
Stream, Lake, or Tide Gauge

" Aerial Photographs

~ Other

| X No Recorded Data Available

Field Obscrvations:

Wetland Hydrology Indicators:
Primary Indicators:

Inundated

Saturated in Upper 12 Inches

Water Marks

Drift Lines

Sediment Deposits

Drainage Paiterns in Wetlands
Secondary Indicators (2 or more required):

Depth of Surface Water: N/A (in.) Oxidized Roots Channels in Upper 12 Inches
Depth of Free Watcr in Pit N/A (in) _ Water-Stained Leaves
Depth of Saturated Soil: N/A _ (in) __ Local S0il Survey Data
X FAC-Neutral Test
Other {Explain in Remarks)
Remarks;




SOILS
Map Unit Name: (Series Drainage Class: Deep well drained in uplands
and Phase): Naranjo series Field Observations

rendolls

Taxonomy (Subgroup): Isohyperthermic eutropeptic

Profile Description:

Confirm Mapped Type?  Yes X No

Depth
, F . Matrix Colors Mottle Colors Mottle Abundance/ Texture, Concretions,
(inches) Horizon (Munsell Moist) (Munsell Moist)  Size/Contrast __Structure, etc.
0-8 A 10 YR 3/2 Moderate fine granular
o structure, slightly sticky
8-12 B 10 YR 473 Fine and medium
subangular blocky
structure, slightly sticky
1222 C 10 YR 6/8 Firm and slightly sticky

Hydric Soil Indicators:

Histosol
Histic Epipedon
Sulfideic Odor
Aquic Moisture Regimen
Reducing Conditions
"~ Gleyed Or L.ow-Chroma Colors

Hydric Soil Present?

Concretions
High Organic Content In Surface Layer In Sandy Soils

Organic Streaking, In Sandy Soils
Iisted On Loca! Hydric Soils List
Listed On National Hydric Soils List

Other (Explain In Remarks)

Yes No

Remarks; UPLAND

WETLAND DETERMINATION

Hydrophytic Vegetation Present?  Yes No (Circle)
Wetland Hydrology Present? Yes Ne
Hydric Soils Present Yes No Is this Sampling Point Within a Wetland? Yes  No

Remarks: UPLANI)

Approved by HQUSACE 3/92




DATA FORM

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: _Monte Arenas Date: November 11, 2005
Applicant/Owner: _Rio Piedras Housing Management Country: Vega Baja
Investigator: ADC. CORP. State: PR
Do Normal Circumstances exist on the site? Yes No Community ID: T
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: F
Is the area a potential Problem Area Yes No Plot ID: 1
(If needed, explain on reverse.) -
VEGETATION
Dominant Plan Specics Stratum Indicator Dominant. Plan Species Straturn Indicator
1. Brachigria mutica [} FACW 9. Cyperus odoratus __H FACW
2. Ludwidgia octovalvis H oBL 10 .
3. Paspalum notaium H FAC 1.
4, Bidens pilosa H FACU 12,
5. Vigna vixellat i NL 13.
6. Solanum turvum 8 NL 14
7. Roysionea horinquena T FAC 15,
8. Stachitarpeta H 16.
_jamaicensis FACU
Percent of Dominant Specics that are OBL., FACW or FAC : 55%
{(Excluding FAC-).
Remarks: 18°22.984"'N
066°24.413° W 114,42 m Hydrophitic Vegetation Present
HYDROLOGY
Recorded Data (Describe in Remarks) Wetland Iydrology Indicators:

Stream, Lake, or Tide Gauge Primary Indicators:

Aerial Photographs Inundated

Other Saturated in Upper 12 Inches

i X No Recorded Data Available Water Marks
Drift Lines

Sediment Deposits

Field Observations: ___ Drainage Patterns in Wetlands
Secondary Indicators (2 or more required):
Depth of Surface Water: N/A (in.y  Oxidized Roots Channels in Upper 12 Inches
Depth of I'ree Water in Pit _N/A (in.) Water-Stained Leaves
Depth of Saturated Soil: N/A {(in.} Local Soil Survey Data
X  FAC-Neutral Test
Oiher (Explain in Remarks)
Remarks:




SOILS

Map Unit Name: (Series
and Phase):

Taxonomy (Subgroup):

| Profile Description:
Depth

Naranjo series

Drainage Class:
Field Observations

Ischyperthermic eutropeptic

rendolls

Confirm Mapped Type? Yes

Deep well drained in uplands

No

1

Hydric Soil Present?

Aquic Moisture Regimen
Reducing Conditions
Gleyed Or L.ow-Chroma Colors

Listed On Local Hydric Soils List
Listed On National Hydric Soils List
Other (Explain In Remarks)

, . Matrix Colors Mottle Colors Mottle Abundance/ Texture, Concretions,
(mCth). _ Horizon (Munsell Moist) {Munscll Moist) Size/Contrast Struclure, cte.
0-8 i A I0YR3/2 - Moderate fine granular
o structure, slightly sticky
8-12 B 10 YR 5/62 Fine and medium
subangular blocky
structure, slightly sticky
12-22 [ 10 YR 6/8 Firm and slightly sticky
Hydric Soil [ndicators:
Histosol Congretions
:— Histic Epipedon High Organic Content In Surface Layer In Sandy Sails
: Sulfideic Odor Organic Streaking, In Sandy Soils

Yes No

Remarks: UPLAND

WETLAND DETERMINATION

Hydric Soils Present

Hydrophytic Vegetation Present?  Yes No
Wetland Hydrology Present?

Yes No
Yes No

{Circle)

Is this Sampling Point Within a Wetland?  Yes No

Remarks: UUPLAND

Approved by HQUSACE 3/92
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CERTIFIED PROFESSIONAL COLLABORATORS

Ana L. Leén Torres, MS Senior Environmental
Ecologist, ADC, Corp.

Carmen M. Reyes Coldn, MS Environmental Specialist,
ADC, Corp.
Geryn Cruz Cruz Field Assistant, Drawings
ADC, Corp.
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