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REPORT

ON THE PRELIMINARY GEOTECHNICAL
EXPLORATION PERFORMED AT THE SITE
OF THE PROPOSED PALACIOS DE HUMACAOQO,
DEVELOPMENT, BUENA VISTA WARD,
HUMACAOQO, PUERTO RICO

INTRODUCTION:

The present soil report covers the results of the preliminary geotechnical
exploration performed at the farm property of Empresas V.R.M. Inc., located at
Buena Vista Ward of Humacao, P.R., and which is to be developed with the
proposed Palacios de Humacao Development as indicated in the housing project
general plan.

The performed subsoil exploration was directed to determine the
underground prevailing geologic and general geotechnical subsoil conditions of
the farm hillsites and hillsides sections, along the farmsite lower areas toward the
existing natural depressions and river valley.

The results of the performed project site subsoil exploration were analyzed
and evaluated for the preliminary planning and design concept and the project
required earthwork construction recommendations.

The preliminary geotechnical exploration was made following
conversations with Mr. José Valdés, president of Empresas V.R.M. Inc., owners

of the farm:.
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PROJECT SITE PREVAILING GEOLOGIC AND TOPOGRAPHIC

CONDITIONS:

In conformity with the General Geologic Topographic Quadrangle, the
housing project construction site falls within a geologic zone defined as KL, which
corresponds to granodiorite rocks formation. This formation is found at shallow
depths along the higher grounds mainly below 10 ft. as indicated on the test
borings. The farmsite lowland area is classified as Qaf according to Geologic
Topographic Quadrangle, which corresponds to ailuvial and fanglomerate soil
deposit. The soil material consists of stratified silty clay, sand, sandy clay and
clayey sand with different order of stratification.

Similarly, the Topographic Quadrangle shows that the farmsite natural
grounds are found defined by a local hillside section with ground elevations of
about 15.0 to 20.0 mts. and which then extend toward the lower natural alluvial
terrace areas with their ground elevations gradually descending from 15 to 10
mts. contour elevations toward the river valley and the natural depression areas
as referred to the mean sea level elevations.

The housing project construction site development topographic plan,
harmonizes with the above described natural ground elevations as obtained from
the Humacao Topographic Quadrangle.

FARMSITE GENERAL PREVAILING UNDERGROUND SUBSOIL

CONDITIONS:

The proposed housing project construction site was explored by the

drilling of 31 test borings at various farm site sections of different prevailing

JACA & SIERR
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topographic conditions and which discovered by the following project site general

soil profile.

1.

The farm general grounds are found topped with a topsoil layer
basically composed of dark brown and dark gray sandy and silty
clays found extending to a depth of about 1.0 to 1.5 ft. beneath

existing ground surface at the farmsite higher ground elevations.

. The subsoil at the farm hillsides and lower terrace areas bordering

the hillsides has been found to be basically composed by a thick
deposit of light brown silty clay, sandy clay and clayey sand
extending depths of 2.0 to 8.0 ft. beneath the existing ground

surface.

. The following soil deposit beneath the above clayey soil materials

at the high grounds consists of a weathered granodiorite rock
formation, which after excavation breaks into silty sand and rock
fragments. The silty sand soil stratum corresponds to the upper
horizons of the underneath rock formation according to Humacao
Geologic Quadrangle.

The soil deposit along the lowland area consists of deep
transported deposit composed of organic silt clay, sandy clay and
clayey sand with different order of stratification.

The natural underground water level is found on the surface along
the drainage channels with a water level of about 6 inches above

the channel bottom during our field subsoil exploration program.

JACA & SIERRA
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The remaining project areas show the water level at different depths as
indicated on the boring logs.

Please refer to the enclosed boring logs for a more detailed description
regarding the soil profile, water level and the corresponding field and laboratory
test results.

PRELIMINARY RESULTS AND RECOMMENDATIONS:

The results of our preliminary geotechnical exploration indicate that the
prevailing subsoil conditions are favorable for the development of the site with
the proposed residential structures following the recommendations below:

To facilitate the interpretation of the recommendations, the project area
will be divided on Phase [ and Il
Phase I:

The resuits of the test made at Phase | indicate surficial unstable soll
layers varying from 1 to 4 ft. deep along the higher grounds and lowland areas
near the margins of existing drainage channel, except at boring No. 14, where
the unstable soil material extends to a depth of about 8.0 ft.

In general, the area involves the removal of the unstable surficial soil layer
to a depth of 1 to 4 ft. and backfiling operations with a properly placed and
compacted fill material.

The area of boring No. 14 involves a soil removal of about 8.0 ft. or a
stabilization program by means of fill surcharge.

On the enclosed plan, we are delimiting the approximated area of the
unstable soil material to be removed or stabilized by a fill surcharge.

JAC}@? & SIERRA
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The horizontal and vertical extension of the soil removal shall be made
directly on the field during the progress of the earth work operations; however, for
cost estimate purposes on the enclosed plan, we are indicating the depth of the
soil material to be removed. The final fill recommendations for the specific area
will be submitted once the total area is delimited on the final geotechnical
investigation.

Similarly, the project utilities can be safely placed over the existing natural
soil or properly compacted fill layer without involving any special subsoil
treatment, except the soil removal previously recommended.

The results of the test borings made at the higher grounds or cut areas of
the project indicated that the existing soil can be excavated by using the
conventional type of earth excavating and hauling equipment.

The hard material was encountered over 10 to 15 ft. deep at borings No.
3, No. 5 and 8, respectively.

Fill and cut slopes shall be designed and constructed for a slope ratio 2:1
(H:V).

The cut material along the project is very susceptible to erosion, and shall
be planted within grass to avoid the formation of gullies on the slope faces.

In addition, a swale or drainage ditch shall be constructed at the top of the

cut slopes to collect and drain out all waters coming from the high grounds.

J.&C,ﬂt & SIERRA
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Phase Il

The phase Il of the project corresponds to the lowland areas of the main
farm. The test boring made at the lowland area show a deep deposit of stratified
transported soil with variable compressive strength and relative densities.

Consequently, the proposed residential area shall be improved by the
removal of unstable soil material and backfill operations.

in addition, the lower project area has to be improved by a stabilization
program ahead of the house construction.

On the enclosed plan, we are indicating the areas requiring a fill surcharge
to stabilized the area ahead of the residential construction; this area has been
delimited on preliminary basis, and has to be corroborated with the final
geotechnical investigation.

For cost estimate purposes, the fill surcharge shall be estimated of 10 ft.
high over the fill grade elevation.

FILLING OPERATIONS:

The material shall be placed and compacted following the
recommendations below:

1. The topsoil, vegetation or any soft material found at the filling

areas shall be removed prior to start with the fill construction.

On the enclosed plan we are indicating besides the test borings

the depth of the unstable soil materiai to be removed. Total area

shall be delimited on a final geotechnical investigation. In

JACA & SIERRA
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addition, we are delimiting the approximated areas requiring a
stabilization program by means of the fill surcharge.

2. The fill material required to reach the final grade elevation shall
be placed in layers not exceeding eight (8) inches, and each
layer shall be imparted with a degree of compaction of 95% of
maximum dry density as obtained from the soil compaction
curve made according to A.S.T.M. D-1557.

3. The cut material of the high grounds can be used for filling
purposes at the lower grounds, except the expansive clayey soil
material, which can not be used on the last two and a half ft.
(2.5 ft.) below final grade.

The last two and a half ft. (2.5 ft.) of fill shall consist of inorganic and
non-expansive soil material approved by the soil engineer.

The fill embankment to be constructed resting over the existing natural
steep slopes shall be benched or terraced as filling progresses up slope.

Down slope filling operations shall not be permitted.

Once the fill material is placed and compacted in the manner specified
above, the proposed residential structures can be safely constructed over the fili
layer.

The excavations of the unstable soil material and the expansive soil to be

removed shall be made under the direct supervision of a soils laboratory.




PRELIMINARY HOUSE FOUNDATION DESIGN:

Once the improvements and general grading are completed following our
recommendations, the proposed residential structures can be safely casted over
conventional type of foundation.

For preliminary design of the house foundation system, an allowable soil
bearing pressure of 2,000 Ibs. per sq. ft. can be used.

The bases of the footing shall be located at a minimum depth of 1.5 ft.
below final grade elevation for spread footing foundation system or monolithic
type of floor and footing system.

ADDITIONAL COMMENTS:

The above recommendations were submitted for the general geologic and
geotechnical information of the site and for preliminary planning and design of
the site facilities.

Each development shall be investigated separately by a detailed
geotechnical investigation once the final location, grading and type of structure
are established.

FIELD WORK:

The field work consisted of drilling twenty-five (25) test borings to the
depth of 10.5 to 30.5 ft. with a total footage of 671.0 lin. ft. of borings drilled by

the power auger method.

Respectfully submitted,
CA & SIERRA TESTING LABORATORIES INC.
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B e e BORING NUMBER: 1
PROJECT JOB SHEET 1
DRILLING LOG PALACIOS DE HUMACAO 6630 oF 1
LOCATION HUMACAQ, PR DRILLER/DRILLRIG: [ SANTOS / B-45
DESCRIPTION BY R. TORRES DATEHOLE STARTED 10-18-07 COMPLETED 10-1%-07
GROUNDWATER (ft.) Initial: 135" Final: 1¢' ELEVATION TOP OF HOLE (mts):
TOTAL DEPTH OF HOLE 30.5' ENGINEER  R. TORRES
g DEPTH % H_’l g ON OWwW A Qu PL+LL
ey, SPT u 2 3 4
(mis] (feet) DESCRIPTION UEJ a % Nl w | au |re |Raps ’
0.00 —
.00 0 0 7 ] 3 10
0.30 1. Brown organic sandy cla AVAY
N\ g yoay | 13 | 14 | 2.5
Light brown stratified sandy clay & clayey |70
1 sand
' g 10 | 16
5 v o4
: o g 2 | 17|11 |31
-2.44 -
Gray silty clay sonie sand o '/JJ: ' 19 | 15 | 4.2
i Y
A
=0 bl )
] i
A WM
-3.96 i3 ﬂ A/ :
Light brown sandy clay s 12 1018 1 3.1
=45
| 1 20 i6 3.7
20 — ,
] 50018 | 18 | 2.7
25 i
-8.23
Light brown sandy clay and rock
1 fragmenis
| i 50/ 15 2.0
3 —] -JI 5"
I

"N” - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 Ibs hammer falling 30 in.
"W - Natural Moisture Content in percentage of dry weight. %
"Qu" - Unconfined Compressive Strength in tons per square foot. z

"Re" - Core recovery in percent for each successive run.

Initial G.W. Depth
Final G.W. Depth
"Rad” - Rock quality designation.

"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.

"P" - A "P"in the Unconlined Compressive Strength test indicates the use of the pocket Penetrometer.
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JACA & STERRATESTING LABORATORIES, INC
BORING NUMBER: 2

PROJECT JOB SHEET 1
DRILLING LOG PALACIOS DE HUMACAQ 6630 oF |
LOCATION HUMACAO, PR DRILLER/DRILL RIG: L SANTOS / B-45
DESCRIPTION BY R TORRES DATE HOLE STARTED 10-17-07 COMPLETED 10-17-07
GROUNDWATER (ft.) Initial: §' Final: 3' ELEVATION TOP OF HOLE {mts):
TOTAL DEPTH OF HOLE 105" ENGINEER R. TORRES
g ON DOW A Qu PL+LL
Elev |DEPTH SPT Qu 1 2 3 4
(mts] (Teet) CESCRIPTION % N | w | cu [Rc |RaD%
0.00 N-W 2 ():’J ’~l|0 I-,' i8]
.00 0 [N AV AVAY. i 2 27 0.4 =~
-0.30 Y i )
RBrown organic sandy clay i : 5 o1 | 1.4 5173
Dark brown sandy clay oA ; |;
L i 3 11
: NE%d 20 | 0.8 Ad]
awzly . 5 R 5
j Light gray stratified sandy clay & clayey 4% = 138 18 (1.3 \
1 sand : PN
s N\
1 2 \
-2.44 AP i }}
Light gray silty sandy clay j ,y: : 1211528 \
] | \
10 — dEess [ \
AR drs I
1 g,ﬂ/ \
4 Bukd \
/'5,/ \
1 AP y
Hfiie /B
§ A 5 16 | 15 | 4.1
! .‘?". d & e
15 fisisey 7
e eida s
A Kl‘{y‘“ /
e s
. By /
549 i ek b L{
Light brown sandy clay o - 15117 11.4 \
8 \
20 —‘ <
i \
N
| hN
AN
1 N
’ 19 17 3.7 >3
25 — ;
] ! /
/
- /
/
, é p
| 19 | 19 | 1.4 4
30 -
' L

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 tbs hammer falling 30 in.

"W - Natural Moisture Content in percentage of dry weight. =
"Qu" - Unconfined Compressive Strength in tons per square foot.
"Re" - Care recavery in percent for each successive run.

"Rqd" - Rock quality designation.

"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.
"P" - A "P"in the Unconfined Compressive Strength test indicates the use of the pockel Penslrometer.

Initial G.W. Depth
X Final G.W. Depth
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JACA & SIERRATESTING LABORATORIES, INC

R i BORING NUMBER: 3
PROJECT JoB SHEET ]
DRILLING LOG PALACIOS DE HUMACAO 0 o 1
LOCATION HUMACAO, PR DRILLER/DRILLRIG: [ SANTOS / B-45
DESCRIPTION BY R. TORRES DATEHOLE STARTED 10-1707 COMPLETED 10-17-07
GROUNDWATER (ft.) Initial: §' Final: 3" ELEVATION TOP OF HOLE (mts):
TOTAL DEPTH OF HOLE 10 5' ENGINEER R. TORRES
[m] g ON Ow AQu  PLlL
Elev|DEPTH & SPT ow 12 3 4
(mis] (feet) DESCRIPTION & % vl ow | au lre |Raps ™
0.00 1 N-LV‘}' 20 40 €>IO tslo
2o [ p . ClLAAS - 3 41 0.5
{ Dark brown and brown organic sandy clay / 1 \\ s T
061 2 e e 2 6 8 O 9 #
; . . 4 1 .
w | Light brown sandy clay 3 \\
= 3
] 3 i9 | 16 1.1
2 5 h
B ~
i 9 13 12.6 »
244 g é
Gray weathered granodiorite rock 44 540"/ 8

(decomposed iuto very compaci sandy silt
10 7 & rock fragments)

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 Ibs hammer falling 30 in.
“W" - Natural Moisture Content in percentage of dry weight.

“Qu* - Unconfined Compressive Strength in tons per square fool.

“Rc” - Core recovery in percent for each successive run.

% Initial G.W. Depth
X Final G.W. Depth

"Rqd" - Rock quality designation.

"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.
“P" - A "P"in the Unconfined Compressive Strength test indicates lhe use of the pocket Penelrometer.




. JACA & SIERRATESTING LABORATORIES, INC
Bk o
R i BORING NUMBER: 4
PROJECT JOB SHEET 1
DRILLING LOG PALACIOS DE HUMACAO 6% o !
LOCATION HUMACAO, PR DRILLER/DRILL RIG: [, SANTOQS / B-45
DESCRIPTICN BY R. TORRES DATE HOLE STARTED 10-17-07 COMPLETED 10-17-07
GROUNDWATER {(ft.) Initial: 5’ Final: 2 ELEVATION TOP OF HOLE (mts):
TOTAL DEPTH OF HOLE 30.5' ENGINEER R TORRES
g ON OW & Qu PL+LL
Elev|DEPTH SPT Qu 1 2 3 4
(mts] (feet) DESCRIPTION % N W Gu |RC |RCQD%
0.00 NW3ZG 40 =0 ¢
0
4 Dark brown organic sandy clay ? 21 l'r | |
= 2 | 21|0.6 A ‘%
] V
_ \
I: Light gray and brown stiff sandy cla : & i9 1.5 % \A\\
2 | gnt gray andy clay 3 ~_
: c -
1 25 | 13 | 3.6 Eé e
4 Ve
/
uf ~
-~
274 %/}’]
X Light brown medium sandy clay 6 24 10.8 .
10 4 : ‘\, _
_ i
3.56 \
Light brown clayey sand E 1| 2z \
] : \
15 -
| 4
b
7 \
-5.49 3 %‘
| Light gray silty clay some sand f 12 19 2.4 i
|
20 — I I
i | |
{
7 |
7.01 i E>] A
Light brown sandy clay with relic joints 37 120 2.2
1 (saprolite) , i
25 y
-5.23 7
Light brown weathered granodiorite rock l
1 (decomposed into very compact sundy silt é}
1 & rock fragments) 50/ | 18
30 ] 6"
[

"N™ - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 |bs hammer falling 30 in.

“W* - Natural Moisture Content in percentage of dry weight.
"Qu" - Unconfined Compressive Strength in tons per square foot.
"Re" - Core recovery in percent for each successive run.

2 Inilial G.W. Depth
2 Final GW. Depth

"Rad" - Reck quality designation.

"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.

“P" - A "P"in the Unconfined Compressive Strength tesl indicates the use of the pocket Penetrometer.
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JACA & SIERRATESTING LABORATORIES, INC

BORING NUMBER: 3

PROJECT JOB SHEET 1
DRILLING LOG PALACIOS DE HUMACAO 6630 |or 1
LOCATION HUMACAO, PR DRILLER/DRILLRIG: L. SANTOS / B-45
DESCRIPTION BY R. TORRES DATE HOLE STARTED 10-16-07 COMPLETED 10-16-07
GROUNDWATER (ft.) Initial: 5! Final: 3' ELEVATION TOP OF HOLE (mts):
TOTAL DEPTH OF HOLE 15.5' ENGINEER R. TORRES
=) g ON DOW AQu  PL+LL
Elev, DEPTH 5 SPT au ) 2 3 4
(mis| {feel DESCRIPTION Q % N | w | au RC |RQD%
000 = MWZ0 40 B0 oo
woc I 2 13 0.5
4 Dark brown organic sandy clay L\(\[\ l | I
0.61 i VAR OV 4 ;] }P
- Light gray and light brown silty clay some M7 |7 7 15 11.5 !
= 1 sand N i
| 3 7 14 1.6 ié é
ISZ ¢, 3 '
= 4 I
s | 14 | 15 | 1.6 4
J ) 1
; , \
1 !
274 + A
0 Light brown sandy clay 7 25 | 14 2.0 :
| o I\
- L o
3,66 137 ) r_l] 1
Light brown weathered granodiorile rock : 50”/ 8 1.9
1 (decomposed into very compact sandy sift s 4
15 7 & rock fragments)
20 -
25
30

“N" - Number of blows required lo drive the sampling spoon a distance of 12 in. with a 140 |lbs hammer falling 30 in.

"W" - Natural Moisture Content in percentage of dry weight.
"Qu" - Unconfined Compressive Strength in tons per square foot.
"Rc" - Core recovery in percent for each successive run.

£ Initial G.W. Depth
X Final G.W. Depth

"Rqd" - Rock quality designation.

"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.
"P" - A "P"in the Uncopfined Compressive Strenath test indicates the use of the pocket Penetrometer.
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JACA & SIERRATESTING LABORATORIES, INC

TR
e 1 BORING NUMBER: 0
PROJECT JOB SHEET 1
DRILLING LOG PALACIOS DE HUMACAO S0 o |
LOCATION HUMACAO, PR DRILLER/DRILL RIG: |, SANTOS / B-45
DESCRIPTION BY R. TORRES DATE HOLE STARTED L0O-18-G7 COMPLETED 10-18-07
GROUNDWATER (ft.) Initial: 5’ Final: |’ ELEVATION TOP OF HOLE (mts):
TOTAL DEPTH OF HOLE 30.5' ENGINEER R TORRES
0 n g ON OW A Qu PL+LL
Elev|DEPTH &y SPT i a4
I D Qu 2
(mts] (feel) DESCRIPTION 9 H Z N W Qu |RC |RQD%
0.00 _ 23T a4
210 . 2% K 2 | 13 [o0.6
¥ | Dark brown organic sandy clay / 1 | |
1 VAV A 2 3 18 [ 6.5
e W 3
Brown sand some gravel . ‘ 25
Zs5 - |
-1.83 ) . _
Light brown stratifified sandy clay and o ) 4 16 | 1.4
clayey silt 7 5
1 A o | 8 | 22 |2.1
10 # ;
A
‘Y

-7.32

15

20

S N e,

-Z-Z! & |10 | 20 |1.0

25 7

30

Light brown sandy clay (saprolite)

16 16 | 2.0

“N" - Nurnber of blows regquired lo drive the sampling spoon a distance of 12 in. with a 140 Ibs hammer falling 30 in.
“W*" - Natural Moisture Content in percentage of dry weight.

"Qu" - Unconfined Compressive Strength in tons per square fool.
"Re" - Core recovery in percent for each successive run.

E |nitial G.W. Depth
X Final G.W. Depth

"Rqd" - Rock quality designation.

"WH" - Sample was recovered by advancing the sampier with the weight of the hammer.
"P" - A "P"in the Unconfined Compressive Strenath test indicates the use of the pocket Penetrometer.




JACA & SIERRATESTING LABORATORIES, INC

Wi r-ﬁr il '.
Wﬂ BORING NUMBER: 7
PRGJECT JOB SHEET l
DRILLING LOG PALACIOS DE HUMACAQ ee30 oF 1
LOCATION HUMACADO, PR DRILLER/DRILL RIG: [ SANTOS / B-45
DESCRIPTION BY R TORRES DATEHOLE STARTED 10-11-07 COMPLETED 10-11.07
GROUNDWATER ({ft.) Initial: 235' Final: 27 ELEVATION TOP OF HOLE (mts}:
TOTAL DEPTH OF HOLE 55 ENGINEER  R. TORRES
[ g ON OW A Qu PL+LL
Eiev|DEPTH Z SPT v 12 3 4
(mts] (feet) DESCRIPTION o % N | w | au [RC |RQD%
000 ] NW20 40 B0 B0
%0 . 1 2 |19 o6 =
4 Dark brown organic sandy clay 1 T\ | | |
061 ' ;J : »
Light brown sundy clay :’ 8 15 2.0
| A o[ 17 | 10 'I
5 e ;
: i
1 AR i
213 ] R, %] A
| Llght brown very stiff silty clay some sand ¢ : 12120 1.8 N
ib : N
| i | 22 | 20 | 2.7 »
10 L !
4 ’ f
) ’ |
J ! ]
f |
1 !
I 7| 20| 14 | 2.4 %‘O A
5 | !
1 \ ;
T /
] !
!
1 /
} € 20 25 1.3 ‘%A
20 - £ / 1
B.71 w 2 /
- Light brown weathered granodiorite rock
{(decomposed into very compact sandy silt é
1 & rock fragments) 50/ | 14
%5 o 5 1
304

"N - Number of blows reguired to drive the sampling spcon a distance of 12 in. with a 140 Ibs hammer falling 30 in.
"W" - Natural Moisture Content in percentage of dry weight. ¥ Initial G.W. Depth

"Qu" - Unconfined Compressive Strength in tons per squars fool. X Final G.W. Depth

"Re" - Core recovery in percent for each successive run.  "Rqd” - Rock quality designation.

"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.

"P" - A “P"in the Unconfined Compressive Strangth test indicates the use of the pocket Penetrometer.




JACA & SIERRATESTING LABORATORIES, INC
BORING NUMBER: 8

PROJECT JOB 6630 SHEET L
PALACIOS DE HUMACAQO OF 1
LOCATION HUMACAOQ, PR DRILLER/DRILL RIG: T, SANTOS / B-45
DESCRIPTION BY R. TORRES DATEHOLE STARTED 10-11-07 COMPLETED 10-11-07
GROUNDWATER (ft.) Initial: 15’ Final: 7' ELEVATION TOP OF HOLE (mts):
TOTAL DEPTH OF HOLE 15" ENGINEER R, TORRES
% i g QN OwW 40u PL+LL
Elev|DEPTH &g i SPT au 2 3 4
(mts] (fee) DESCRIPTION O 3|~ | w| o |re |RoD%
0.00 _1 N-W 40 1) A
w0 Ol 3 | 16 | 0.8 ~ T
030 LB A . . e .
_\ rown organic sandy clay o : 8 16 | 1.8 ? \?
Light brown medium to stiff sandy clay | i
i i
l 3 9 | 16 | 1.9 =
5 .
=]
83 i
- Li_ght brown compact silty sand with relic 16 25 | 10 %
= Joints {saprolite) 15 |
T ! 40 6 E\é
10 } i
-3.96 13 |
Light brown weathered granodiorite rock é
(decomposed 1nto very compact sandy silt . 60/ | 7
5 4 & rock fragments) Bepigul O™ —— |
20
25
30 T
[

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 lbs hammer falling 30 in.
X |nitial G.W. Depth
X Final G.W. Depth

“W" - Natural Moisture Contentin percentage of dry weight.

"Qu" - Unconfined Compressive Strength in tons per square foot.

"Rc” - Core recovery in percent for each successive run.

"Rqd" - Rock qualify designation.

"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.
"P” - A "P" in the Uncenfined Compressive Sirenqth test indicates the use of the pocket Penetrometer.
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JACA & SIERRATESTING LABORATORIES, INC

BORING NUMBER: 9

PROJECT JOB SHEET 1
DRILLING LOG PALACIOS DE HUMACAQ 6630 OF I
LOCATION HUMACAOQO, PR DRILLER/DRILL RIG: 1. SANTOS/ B-45
DESCRIPTION BY R. TORRES DATE HOLE STARTED 10-8-07 COMPLETED 1u-8-07
GROUNDWATER (ft.) Initial: 5! Final: 27 ELEVATION TOP OF HOLE (mts):
TOTAL DEPTH OF HOLE 75 ENGINEER  R. TORRES
O g ON OwW AQu  PLHL
Elev|DEPTH Z SPT o 12 3 a
(mts] (feet) DESCRIPTION o 3N | w | au [re |rapy|
000 i WNW 20 a0 b 84
ey 0 . Ry B 2 | 27 |c.5 h
1 Dark brown organic sandy clay 1 ‘l I
oo w 2 : A +
- | Light brown medium sandy clay & clayey f 4 25 10.8 \
- sand 3 \2\1
-3 | 4
- - K 3 25 0.9
7 < Light brown silty clay some sand 4’ L/; 1 r\
= | 1A [
i WL
L o | 19 | 1.8 ﬁé 3
_ izl 1
Wi vl
11 ‘ !
1 Fabil & |
i 1L ) é
w11 12 21 | 2.0
10— :L/ 3 i
Fafiy 4 l !
i 1A |
] ‘/f YL |
1A ‘
: P L7 f
] P k b l
] 1M LE
w1t 22 | 21 | 1.8 A
114 \
15— 141 ¥
Peb)’ 8 \ A
_ i) iy ‘ \
5.8 17 11, d I \
Light brown sandy clay \
1 \
| 1 28 | 23 | 2.9 g
20 ; /
671 < /
Light brown weathered granodiorite rock
1 (decomposed into very compact sandy silt é
1 & rock fragments) 11| 50/ 8
([ — 2 5 £ oo 4 n
—_—
30
I

“N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 Ibs hammer falling 30 in.

"W" - Natural Moisiure Content in percentage of dry weight.
"Cu" - Unconfined Compressive Strength in tons per square foot.
“Rc" - Core recovery in percent for each successive run.

< Initial G.W. Depth
T Final G.W. Depth

"Rqd" - Rock guality designation.

"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.
"P" - A "P" in the Unconfined Compressive Strength test indicates the use of the pocket Penetrometer.
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2/ JACA & SIERRATESTING LABORATORIES, INC
L BORING NUMBER: 10
PROJECT JOB SHEET 1
DRILLING LOG PALACIOS DE HUMACAO 6630 oF !
LOCATION HUMACAQ, PR DRILLER/DRILL RIG: |, SANTOS / B-45
DESCRIPTION BY R. TORRES DATE HOLE STARTED 10-8-07 COMPLETED 10-8-07
GROUNDWATER (ft.) Initial: Not Found  Final: ELEVATION TOP OF HOLE (mts):
TOTAL DEPTH OF HOLE 20" ENGINEER R TORRES
% m g ON Dw A CQu PL+LL
Elev|DEPTH a0y SPT Qu it 2 3 a
{mis] (feet) DESCRIPTION g a % N W Qu |RC |RQD% N
0.00 ] MWD 4D 80 80
TE 0 . v ayo e 2 | 28 0.5 7
{1 Brown organic silty clay " /’ L \li | | |
B i % ~
Light brown sandy clay S 13 | 20 | 2.1 >|P
e L A
Light brown stiff silty clay some sand - g 17 118 | 2.1
5 b g3 IR
-1.83 5 - 5{
Light brown weathered granodiorite rock s 38 | 10
(decomposed into very compact sandy silt I [
1 & rock fragments)
i 26 61 7 C:J
] |50/ | 13 '%3
15 #P5) 6 /
y =g - > 50/ | 4 ‘l’ °
20 L 2"
25 -
I

"N" - Number of blows reguired to drive the sampling spoon a distance of 12 in. with a 140 Ibs hammer faliing 30 in.
"W - Natural Moisture Content in percentage of dry weight. 2 Jnitiad G.W. Depth
"Qu" - Unconfined Compressive Strength in tons per square fool. X Final G.W. Depth

"Re" - Care recovery in percent for each successive run.

"Rgd” - Rock quality designation.

"WH" - Sample was recovered by advancing the sampier with the weight of the hammer.
"P" - A "P"in the Unconfined Compressive Strength test indicates the use of the pocket Penetrcmeter.
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JACA & SIERRATESTING LABORATORIES, INC
BORING NUMBER: 11

DRILLING LOG

PROJECT

PALACIOS DE HUMACAQO

JoB

SHEET 1
OF 1

6630

LOCATION HUMACAO, PR DRILLER/DRILLRIG: | SANTOS/ B-45
DESCRIPTION BY R. TORRES DATEHOLE STARTED 10-10-07 COMPLETED 10-10-07
GROUNDWATER (ft.) Initial: |4 Final: [Q' ELEVATION TOP OF HOLE (mts):
TOTAL DEPTH OF HOLE 30.5' ENGINEER R. TORRES
o | g onN OWwW &Qu  PLHLL
Elev|DEPTH g - SPT 1 2 3 a4
O Qu
(mts | (feet) DESCRIPTION o H 2| N |w /| a |rRe|RaD%
000 _ NW 2D 40 B0 n)
21 . LA 6 | 15 | 0.7 T
{ Dark brown organic sandy clay / ' \l | | |
-0.61 z AV %_b
Light brown medium sandy clay 6 18 1.1 I
1.22 LA AVAY +
Light brown very stiff sandy clay 28 .2 AN
5 s AN
gt 28 | 18 | 2.9 '% \;P
‘ i L
- xl".".‘ !
- i v | e | 18 | 2.6 + 4
0 aelis ; /
i ; ‘ /
7 o o e !
- I By
!
] /
_—
N o | 32 ] 15 |20 %
157 15 \
| . \
] I \
N -.lnnlnn. \
: A | o | 17 |47 J{ »
20 s I \ 7
) W /
y \ /
- grare /
7.01 JE] Lt ol ol ,\ /{
Light brown silty clay some sand : 28 | 25 3.1 /
AL /
25 Lﬁ ;
J 1 /
W Lf //
j P4
i »
./ L
i Al L- /
_ | A
4 [ 11 | 15 | 1.3 4
30 WAl ]

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 Ibs harnmer falling 30 in.
% |nitiall G.W. Depth
% Final GW. Depth

"W* - Natural Moisture Content in percentage of dry weight.

"Qu" - Unconfined Compressive Strength in tons per square foot.

"Rc" - Core recovery in percent for each successive run.

"Rgd" - Rock quality designation.

"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.
“P" - A "P"in the Unconfined Compressive Strength test indicates the use of the pocket Penefrometer.




14

JACA & SIERRATESTING LABORATORIES, INC
BORING NUMBER: 12

DRILLING LOG

PROJECT JoB SHEET 1
PALACIOS DE HUMACAO OF 1
LOCATION HUMACAO, PR DRILLER/DRILL RIG: [  SANTOS / B-45
DESGRIPTION BY R. TORRES DATE HOLE STARTED 10-4-07 COMPLETED 10-4-07
GROUNDWATER (ft.) Initial: 15' Final: 12’ ELEVATION TOP OF HOLE (mts):

TOTAL DEPTH OF HOLE 75 5 ENGINEER R TORRES
g ON Ow & Qu PL+LL
Elev|DEPTH SPT i 2 3 4
(mts] (feet) DESCRIPTION SN | w | a [re |rapw
0.00 NW2G 40 60 20
x40 . 3 2 | 14 [0.6 ‘T
4 Dark brown organic sandy clay | ! |
0.6 Lj{\
Brown stratified loose silty sand and 5 > 14 \
medium sandy clay !
5 20 1.2 .
57 |
b p
Light brown sandy clay some silt 1 41 | 1.3 p
= 2 |11 | 16 | 1.9 T(
] Light brown sandy clay 1 :
2
10 | ‘
_ | \
- \
= | |
T 1
i 4 11 16 2.4 ﬁ%‘ 43
v 4 i
=i .2 b "
il !
i : 23 15 | 1.8 E}f
20 T 14
&40 2L e h l /
Light brown weathered granodioritc rock [F=—— ;
(decomposed in10 very cornpact sandy silt | i
& rock fragments) = é /
l o150/ | 16 | 1.1 4
25 — Jar| gw
30
| ||

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 Ibs hammer falling 30 in.
“W* - Natural Moisture Content in percentage of dry weight.
"Qu™ - Unconfined Compressive Strengih in tons per square foot.
“Rc” - Core recovery in percent for each successive run.
"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.

“P" - A "P" in the Unconfined Compressive Strength test indicates the use of the pockel Penetrometer.

¥ |nitiag G.W. Depth
X Final G.W. Depth

"Rqd" - Rock quality designation.
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JACA & SIERRATESTING LABORATORIES, INC
BORING NUMBER: 13

PROJECT JOB SHEET [
DRILLING LOG PALACIOS DE HUMACAOQ 6630 OF 1
TGCATION HUMACAO. PR DRILLER/DRILLRIG: [ SANTOS / B-45
DESCRIPTION BY R. TORRES DATE HOLE STARTED 10-3-07 COMPLETED 10-8-07
GROUNDWATER {ft.) Initial: Not Found  Finak ELEVATION TOP OF HOLE {mts):
TOTAL DEPTH OF HOLE 20 5' ENGINEER  R. TORRES
o g oN Ow &aQu Pl
Elev|DEPTH g SPT os 12 3 4
(mts] (feey) DESCRIPTION o % N | ow | au |rRe |RQD%T
0.00 | N-W - [ S 1Y
.00 [§ ] i g o5
] Dark brown organic sandy clay 3 ”J | | |
-0.61 N
Light brown medium to stiff sandy clay E 7 20 1 1.1 \
1 3 10 22 '%
5 — 4 i —
1 7 15 22 1.2 %
J 7 |
g , i
. \
T 312 | 21 |1.4 %4
| 5 \
10 ' 2 A
\
. | \
l—3.96 m %
Light brown very suff sandy clay 2, ; 29 | 17 | 2.4 /
) s ||
- £ 1
- Iy
g |
] e 11 32 17 11.4 IJ\]
} A
571 il Pababiad \
Whitish brown silty clay some sand i // : \ \
J : \
1AL
. AL 29 | 25 | 2.6 J P
— b - /
25 ] /ﬂ ! I ;
_ jre /
[823 _ J !
Whitish brown sandy clay /
1 !
1 31 20 1.7 L[ o
30
[

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 los hammer falling 30 in.
“W" - Nalural Moisture Content in percentage of dry weight. 2 |niGial G.W. Depth

“Qu" - Unconfined Compressive Strength in tons per square foct. L Final GW. Depth

"Re” - Core recovery in percent for each successive run.  "Rgd” - Rock quality designation.

"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.

“P" . A "P" in the Unconfined Compressive Strenalh test indicates the use of the pocket Penelrometer.




JACA & SIERRATESTING LABORATORIES, INC
BORING NUMBER: 14

PROJECT JoB SHEET 1
DRILLING LOG PALACIOS DE HUMACAOQ 6639 OF I
LOCATION HUMACAO, PR DRILLER/DRILLRIG: [ SANTOS / B-45
DESCRIPTION BY R TORRES DATE HOLE STARTED 10-15-07 COMPLETED 10-15-07
GROUNDWATER (ft.) Initial: 5 Final: 4 ELEVATION TOP OF HOLE {mts):
TOTAL DEPTH OF HOLE 75.5' ENGINEER R TORRES
[T g oN OW AcQu PL+LL
Elev, DEPTH o o SPT cw | 2 3 4
(mts| {feet) DESCRIPTION o H g N w | Qu |RC |RQD%[
000 _ NZ,:V:O 40 60 tl
00 ) . 04 A 1 3 23 1 0.5
4 Dark brown organic sandy clay 2 “
1
) z 2 35 [ 0.7 ‘# XF
| 1 [
4 L !
1.22 |wr . .
&_ .| Gray soft silty clay / /f : 3 36 | 0.6 ? I%
i iy ’ . )\__,
] /] 2 | 2 | 41 |o.6 A
E // A 1 \
4 1
2as il 'T( »
Light gray silty clay some sand /q AT 2 11 18 | 1.9 l
14 5
; re ||
-0 1t ' |
1 X [
P4 I
i {/‘ l |
. 14 |
f A
1 b2 > 1 13 | 17 | 1.9 {]
15 1A . 7
1 ot |
LA
518 171 '
Light brown weathered granodierite rock
(decomposed into very compact sandy siit
& rock fragments) z 42 16
20 !
I 2 150/ | 12 .
25 'J y gn
30 —

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 lbs hammer failing 30 in.
"W* - Natural Moisture Content in percentage of dry weight.

"Qu" - Unconfined Compressive Strength in tons per square foot.

"Rc" - Core recovery in percent for each successive run.

¥ Initial G.W. Depth
X Final G.W. Depth

"Rad” - Rock quality deS|gnaUOn

"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.
"P* - A "P"in the Unconfined Compressive Strengih test indicates the use of the pocket Penetrometer.




JACA & STERRATESTING LABORATORIES, INC
BORING NUMBER: 15

PROJECT JOB SHEET 1
DRILLING LOG PALACIOS DE HUMACAQ 6630 OF I
LOCATION HUMACAQ. PR DRILLERDRILLRIG: [ SANTOS / B-45
DESCRIPTION BY R TORRES DATE HOLE STARTED 10-8-07 COMPLETED [0-8-07
GROUNDWATER (ft.) Initial: |5’ Final: ||’ ELEVATION TOP OF HOLE (mts):
TOTAL DEPTH OF HOLE 305 ENGINEER R TORRES
n) 1 g onN OW A Qu PLLL
Elev|DEPTH Z |y SPT u i 2 3 a4
(mts| (fesl) DESCRIPTION ® a % N | w | au |re |RaDw
000 ! NS 40 [ 50
0 . 474 R 3 | 28 |o.6 R
1 Gray organic silty clay trace sand i 2 \l robl
0.61 z ..V ’ : _
Light brown stratified silty clay and sandy ,w/-: ky 6 21 1.3
1 clay PP b !
] ,d’/..,? ¢ é]
P 5 31 0.8
] z”" ":? |
5 A [
i g%
Pysary 7 27 | 0.8 & ﬁé
; gt \
Py ; A
. : \
274 5 " ‘/" \
a Light gray sand trace silt 6 2z \\
10 \\
LI ! .
55 . . 4 \
Light gray very stiff sandy clay A
1 \
1 | 26 | 15 | 4.0 % \?
%‘5 ] = l’
1 ,' f
i
i ! |'
i /
$ |
i 20 14 E /
20 —
] ] !
/
i l |
- {
i i
17 | 18 |
25 T
] I !
!
| l i
4 él ,'
7 34 16 2.4 4
30 —
I

"N" - Number of blows required to drive lhe sampiing spoon a distance of 12 in. with a 140 Ibs hammer falling 30 in.
Z nitial G.W. Depth
X Final GW. Depth

"W - Natural Moisture Content in percentage of dry weight,

"Qu" - Unconfined Compressive Strength in tons per square foot.

"R¢" - Core recovery in percent for each successive run.

"Rgd" - Rock guality designation.

"WH” - Sample was recovered by advancing the sampler with the weight of the hammer.
"P" - A "P"in the Unconfined Compressive Strenath test indicates the use of the pocket Penetrometer.
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SRR JACA & STERRATESTING LABORATORIES, INC
AR
U3 BORING NUMBER: 10
PROJECT JoB SHEET I
DRILLING LOG PALACIOS DE HUMACAO 6630 OF |
LOCATION HUMACAO. PR DRILLER/DRILL RIG: [, SANTOS / B-45
DESCRIPTION BY R TORRES DATE HOLE STARTED 10-30-07 COMPLETED 10-30-07
GROUNDWATER (ft.) Initial: 15' Final: 11" ELEVATION TOP OF HOLE (mts}:
TOTAL DEPTH OF HOLE 30.5' ENGINEER  R. TORRES
g ON OWw 4 Qu PL+LL
Eiev|DEPTH SPT " 2 3 a4
(mts| (feet DESCRIPTION % N W au |re |rapw Qu ) 4
0.00 N-W 2 40 &0 g1l
[N . 26 | 0.5 i
4 Gray organic silty clay trace sund . A | T\ ] |
. \
| \
1 \
’ j 8 32 1.4 %
57 5 \
! 5 |14 | 20 | 2.1 5{ A
_ 3 |
.2.44 ¢ : |
Light brown sand some silt : ¥ 1215 |
AL A !
LU= : !
* : |
] _ ; !
360 < s
‘ Light brown silty clay some sand T’ /’; - 8 [ 15 2.0 4\
A
%5 -~ f .// .
7 4N
T ik Yy
i At
170
7 A 7 g8 18 18 | 2.6
20 - f jﬂ s
11T
1 JLA
571 lr 22 Y
01 Light brown sandy clay A
™— i — 23, " I 4 | 23 0.6
- L.lght brown medium to stift silty clay trace:/ ’ : 57 | 22 1
25 sand q_/
A
1 13411
ML
i 110711
- it
-."] AT
| 1
Fg 1’. 7 22 | 22 | 2.5
30 LA
I

"N" - Number of blows required fo drive the sampling spoon a distance of 12 in. with a 140 Ibs hammer falling 30 in.
"W*" - Natural Meisture Cantent in percentage of dry weight. Initial G.W. Depth
"Qu" - Unconfined Compressive Strength in tons per square foot. Final G.W. Depth
"Rc" - Core recovery in percent for each successive run.  "Rgd” - Rock quality designation.

"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.

"P" - A "P"in the Unconfined Compressive Strenath test indicates the use of the pocket Penetrometer.
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JACA & SIERRATESTING LABORATORIES, INC
BORING NUMBER: 17

PROJECT JOB SHEET 1
DRILLING LOG PALACIOS DE HUMACAO 60 or |
LOCATION HUMACAO, PR DRILLER/DRILLRIG: 1  SANTOS / B-45
DESCRIPTION BY R TORRES DATE HOLE STARTED 10-10-07 COMPLETED 10-10-07
GROUNDWATER (ft.) Initial: ' Final: 7' ELEVATION TOP OF HOLE (mts):
TOTAL DEPTH OF HOLE 305" ENGINEER R TORRES
% m g N OW AQu PL+LL
Elev. | DEPTH g SPT 1 2 3 4
b Q 4
{mts] {feet) DESCRIPTION QA % N W Qu |RC |RQDU[
- 0.([))0 - _t N-WL‘lZCJ 40 6|O P.IL'.I
T . ) L3 |27 0.7
] Dark brown organic silly clay [ | LA 2 ‘\l i
061 |w 2 /: 1 "’?}
N Light gray niedium stlfy clay g / lz | 32 | 1.0 \
1.23 4 Lt ?‘
- - : o 4 8 19 \
2 . Light brown medium sand : \\
. ) 1
2 | 24 %]\
] i
-2.44 %&
Light gray and light brown sandy clay i o2z 1.7
_ p i
10 - §s —
- i |
i Ay i
G I
1 ety |
| A 0 | 1e | 19 | 1.8 2%
15 S — -
P ' |
1 ey |
] igiss |
ll‘ll.ll- |
1 ll'..'..' ‘
) Ll s |16 | 18 | 2.2 % A
20 , }
B.71 2 . e .- \
Light brown silty clay some sand ﬂ‘ Pl | i
. |
.
i) 4
] 55 A | 29| 18 |26 Jf A
25 / if| !
|7 93 26 tﬁ"’ﬂ / : | /
Light brown silly clay /A p /
/’/, Y
7 v
’
_ /
Py 37 | 21 | 1.6 $ A
307 [ d 1 _
[

¥ Initial G.W. Depth
% Final G.W. Depth

"Rgd" - Reck quality designation.

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 Ibs hammer falling 30 in.
“W" - Natural Moisture Content in percentage of dry weight.

"Qu" - Unconfined Compressive Strength in tons per square fool.
"Re¢" - Core recovery in percent for each successive run.
"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.
“P" - A "P" in the Unconfined Compressive Strenqgth test indicates the use of the pocket Penetrometer,




JACA & SIERRATESTING LABORATORIES, INC
BORING NUMBER: 18

PROJECT JOB SHEET 1
DRILLING LOG PALACIOS DE HUMACAO sest OF i
LOCATION HUMACAO, PR DRILLER/DRILLRIG: | SANTOS / B-45
DESCRIPTION BY R TORRES DATEHOLE STARTED 10-4-07 COMPLETED i0-4-07
GROUNDWATER (ft.) Initial: 14’ Final: 13 ELEVATION TOP OF HOLE {mts):
TOTAL DEPTH OF HOLE 20.5' ENGINEER R. TORRES
o |y g ON W AQu  PLiLL
Elev|DEPTH & X SPT u 12 3 4
(mts] (fest) DESCRIPTION o H 3| v | w| a|[rRe RaD% '
ooo v NW.0 a0 5o #D
50 0 o 0 A 2 16 | 0.8
| Dark brown organic silty clay ’ﬂ’;’b 1 LW I
063 2l’.q . }\
Light gray stiff silty clay trace sand i /’; 3 6 21 | 1.1 \
| WAL s \
- ; ” B A
7| L# : 8 16 | 1.8
| v ’f 3 \
5 | : ;
-1.83 __;_A‘ I%J A
Light brown heavily weathered 11 22 | 14 2.4
grancdiorite rock (decomposed into very It |
7 compact sandy silt & rock fragments)
i 14 21 8 ﬁé
10 — Z e
3 55 _ 1z
- Light brown weathered granodiorite rock i
= ] (decomposed into very compact sandy silt
=% 1 &rock fragments) M 50/ g
15 =S 2" | l
1 = neal 50/ |09 'l’
2 0 ] — 2 n
25 —
30
N I

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 Ibs hammer falling 30 in.
"W - Natural Moisture Content in percentage of dry weight.
"Qu" - Unconfined Compressive Strength in tons per square foot.

"Re" - Core recovery in percent for each successive run.

*# Initial G.W. Depth
X Final G.W. Depth

"Rgd" - Rock quality designation.

"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.

"P" - A "P"in the Unconfined Comprassive Strength test indicates the use of the pocket Penetrometer.
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44 4 JACA & SIERRATESTING LABORATORIES, INC
=TI T
TR BORING NUMBER: 19
PROJECT Jos SHEET I
DRILLING LOG PALACIOS DE HUMACAO 6630 OF !
LOCATION HUMACAO. PR DRILLER/DRILLRIG: [, SANTOS / B-45
DESCRIPTION BY R. TORRES DATE HOLE STARTED 10-4-07 COMPLETED 10-4-07
GROUNDWATER (ft.) Initial; 4" Final: 1! ELEVATION TCP OF HOLE (mts):
TOTAL DEPTH OF HOLE 30.5' ENGINEER R TORRES
% i g ON Ow & Qu PLLL
Elev|DEPTH T = SPT Qu 1 2 3 4
(mts] (feet) DESCRIPTION o - % N | w | au |Rc |RQD%
000 ) NW2O 40 50 80
00 0 ] ol 1 7 i
030 |w -_\Dark brown organic silty clay some sand 1 . 23 ‘\ﬁ [ | |
: 1
Light brown sandy clay : 12 | 27 | 0.9 %’}\J
1 : |
.22 g7 4 [AAA ’
B s Light brown sand some gravel "" 8 . 111 12 I
1 e 18 | 13
] oral| |
peYe - "
1 > & ,.r
] Ty
wYall ! 13 | 16 [
10 > 8. ! T —
.0 z i
1 e
> &8 \
iy o i
-3.95 13 e 3\
Gray soft 1o medium silty clay 3 29 1 0.4 \
, s \ |
15 N
i 4
K
J A
Pt 5%
Light gray silty clay trace sand /A j ¢ 29 2.2 T \
Y o .
20 |
| ' {
u ’ ‘
. |
i ; : : - 3 9 26 | 2.6 _T Ill'] }T\‘
25 7 4 I B Sam—
_ I
J i
|
- é l
i 5 14 24 2.7 A
30
I

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 Ibs hammer falling 30 in.
"W* - Natural Moisture Content in percentage of dry weight. = |Initial G.W. Depth

"Qu™ - Unconfined Compressive Strength in tons per square fool. X Final G.W. Depth

"Re” - Core recovery in percent for each successive run.  "Rad" - Rock quality designation.

"WH" - Sample was recovered by advancing the sampler with the weight of the hammaer.

"B - A "P"in the Unconfined Compressive Strength test indicates the use of the pocket Penelrometer.
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JACA & SIERRATESTING LABORATORIES, INC
BORING NUMBER: 2()

DRILLING LOG

PROJECT

PALACIOS DE HUMACAD

JOB
6630

SHEET
OF

LOCATION HUMACAO, PR DRILLERIDRILLRIG: [ SANTOS / B-45
DESCRIPTION BY R. TORRES DATE HOLE STARTED 10-2:07 COMPLETED 10-2.07
GROUNDWATER (ft.) Initial: 9 Final: 4' ELEVATION TOP OF HOLE (mts}:
TOTAL DEPTH OF HOLE 30 5' ENGINEER R TORRES
| Ug’) ON OwW AQu PL+L
Elev|DEPTH =z SpT
w o) Qu 1 2 3 4
(mis] (fee) DESCRIPTION o 2| N | w | au |re |RaDH ‘
0.00 ] NW2O 40 £ H0
L0 . v 3 [ 23 |0.6 R
-0.30 ,\Dark brown organic silty clay ‘Q. | | |
P
Light brown sandy clay 12 | 27 | 1.5 %3
-
= f: & 27 1.2
5 -
I 5 9 | 30 | 1.0
244 8 ’
; . : o 18
z Light brown clayey silt :
10
-3.96 13 ‘
Light gray silty clay some sand Fab)’ ol s 15 1 22 | 3.1
LA LA 9
15 ’.r Al
l A0
1 A
) 41 Pqi
I W AW + | 10| 27 (2.3
50 ’.1 4’? 4
rﬁ’. L ¢
: Lib e
| i 24 | 19 | 2.4
25 : -
- ’. ’:
] Xt
| il
_ A 5
4 [ S 20 20 2.6
30 WA

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 lbs hammer falling 30 in.

"W" - Natural Maisture Content in percentage of dry weight.

“Qu" - Unconfined Compressive Strength in tons per square foot.

"Rc" - Core recovery in percent for each successive run.

2 nitial G.W. Depth
X Final G.W. Depth

"Rgd" - Rock quality designation.

"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.
"P” - A "P" in the Unconfined Compressive Strength test indicates the use of the pocket Penetrometer.




28 JACA & SIERRATESTING LABORATORIES, INC
R il g : 21
BORING NUMBER:
PROJECT JOB SHEET l
DRILLING LOG PALACIOS DE HUMACAQ 563 or !
LOCATION HUMACAQ, PR DRILLER/DRILLRIG: [, SANTOQS / B-45
DESCRIPTION BY R. TORRES DATE HOLE STARTED 10-3-07 COMPLETED 16-3-07
GROUNDWATER {ft.) Initial: g' Final: 7' ELEVATION TOP OF HOLE (mts):
TOTAL DEPTH OF HOLE 30.5' ENGINEER R, TORRES
a 1% ON OW AQu  PLALL
Elev|DEPTH z = SPT
(mts] (feet) DESCRIPTION & % Now | oau lre
0.00 —
.07 0 A !
0.30 ,_\Gray soft organic sand 6 e 02
Light gray medium sandy clay 7 29 | 0.9
w
| 2 5 2% | 1.0
5 — -
’ 8 28
20 o
- Gray stratified clayey sand and soft sandy i 2 35 1 0.4
= clay .
10
i i‘? 3 26
15 - T
518 17
Light brown silty clay trace sand 4 ) 4
1 M
| /
M, g8 | 28 | 1.7
20 T /’W ; ]
_ ALy
[
_ A A
b ) /
1 A1 b
| { /’ 7
naliPq : 14 12 | 3.5
25 A ;
1 L
/f
i A L
i
. | L
’
1 A o | 22| 28 |31
I R ) { 'l fl
| 1 [ |

"N - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 Ibs hammer falling 30 in.
"“W" - Natural Magisture Content in percentage of dry weight. 2 Initial G.W. Depth

"Qu" - Unconfined Compressive Strength in tons per square foot. X Fina G.W. Depth

"Rec” - Cere recovery in percent for each successive run.  "Rqd” - Rock quality designation.

"“WH" - Sampie was recovered by advancing the sampler with the weight of the hammer.

"P" - A "P"in the Unconfined Compressive Strength test indicates the use of the pocket Penetrometer.
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, _ JACA & SIERRATESTING LABORATORIES, INC
Sl L
s BORING NUMBER: 22
PROJECT JOB SHEET i
DRILLING LOG PALACIOS DE HUMACAQ 6620 oF )
LOCATION HUMACAO, PR DRILLERIDRILLRIG: [ SANTOS / B-45
DESCRIPTION BY R. TORRES DATE HOLE STARTED 1(-16-07 COMPLETED 10-16-07
GROUNDWATER (ft.) Initial: 5§ Final: 3’ ELEVATION TOP OF HOLE {mts):
TOTAL DEPTH OF HOLE 20,5 ENGINEER R TORRES
o g ON Ow AQu  PLLL
Elev|DEPTH LZU 0 SPT Gu | 2 3 4
(mts] (feet) DESCRIPTION o A g N | w | au |rRC |RaD%T ‘
0.00 _ NW20 40 = !
e G R S 2 | 34 [o.6 R
{ Dark brown organic silty clay 4 /’ 1 \I\ rb
w | Lightgray stratified silty clay L /’ ; & 28 | 1.4 ;
= 3 /
-1.22 4 ./ 4 +
R Dark brown and light brown silty clay 7 3 28 | 0.9 \
= some sand z
) 7 29 1.7
/
-
s /
Gray and brown sandy clay !
1 z | 2 | 386 /
10 L i
1 !
] i/
/
i/
1 /
7 2 16 0.3 {
15 — ' N
] A
5.18 y
Light brown silty clay some sand y \
\
i & 40 1.4 }\
20 - 3 /N
B \
/o
] \
7.01 i #
Light brown sandy clay 4 23 | 14 | 2.8 ﬁ( |
S
i , i
i !
[ |
- é l
i 1 29 132 2.4 A
30
I I

“N" - Number of blows required to drive the sampiing spoon a dislance of 12 in, with a 140 lbs hammer falling 30 in.
“W*" - Natural Moisture Contentin percentage of dry weight.
"Qu" - Unconfined Compressive Strength in tons per square foct.

"Rc” - Core recovery in percent for each successive run.

2 |nitial G.W. Depth
X Final G.W. Depth

"Rgd" - Reck quality designalion.

"WH?" - Sample was recovered by advancing the sampler with the weight of the hammer.
"P" - A "P"in the Unconfined Compressive Strenqth test indicates the use of the pocket Penetrometer.
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JACA & SIERRATESTING LABORATORIES, INC
BORING NUMBER: 23

PROJECT JOB SHEET 1
DRILLING LOG PALACIOS DE HUMACAQ 530 Jor I
LOCATION HUMACAQ, PR DRILLER/DRILLRIG: T, SANTQS / B-45
DESCRIPTION BY R. TORRES DATE HOLE STARTED 10-3-07 COMPLETED 10-3-07
GROUNDWATER {ft.) Initial: 1(’ Final: 3' ELEVATION TOP OF HOLE (mts):
TOTAL DEPTH OF HOLE 30.5' ENGINEER R, TORRES
% Ug’) ON OwW & Qu PiL+LL
Elev|DEPTH i SPT au 1 2 3 4
(mts| (feet) DESCRIPTION o 2 | N | w | ou Rc [RaD% ‘
0.00 | N 2 A0 30
el 0 . A 21
{ Dark brown organic silty clay trace sand /rt : ? 0-8 3 IR
-0.61 -
Light brown stiff silty clay J 7 29 | 1.3 ﬁj
-1.22 4
Brown sand R 3 g 23
L . i) ! ]
1.83 i I )1
Light brown medium sandy clay 3 37 i
| !
_ R
| 2 | 26 | 0.5 4 ﬁé
A0 - |
_ E !
b
) i
-3.88 | %
- . 1
Gray clayey sand 3 4 23 \
it
15 =
| |
S5 lll
Light gray silty clay trace sand l\l
T 2 8 | 28 | 1.3 Af
e E B
1 \
] I
-7.01 ) %3
Light brown sandy clay 11 ] 29 2.1 |
[
J } |
_ |
[
7 I
j i |15 | 18 | 1.9 4
30 i
[

“N™ - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 Ibs hammer falling 3C in.
Z Initial G.W. Depth
X Final GW. Depth

“W* - Natural Meisture Content in percentage of dry weight.
“Qu" - Uncaonfined Compressive Strength in tons per square fool.
"Re" - Core recovery in percent for each successive run.

"Rgd" - Rock quality designation.

“WH" - Sampie was recovered by advancing the sampler with the weight of the hammer.

"P" - A "P"in the Unconfined Cormpressive Strength test indicates the use of the pocket Penetrometer,




‘ JACA & SIERRATESTING LABORATORIES, INC
*TU'ih;h-—,g]_ﬂJ..]"mF‘ 24
A BORING NUMBER:
PROJECT JoB SHEET 1
DRILLING LOG PALACIOS DE HUMACAO 6630 OF 1
LOCATION HUMACAO, PR DRILLER/DRILLRIG: [ SANTOS/ B-45
DESCRIPTION BY R. TORRES DATE HOLE STARTED 10-9-07 COMPLETED 10-0-07
GROUNDWATER (ft.) Initial: |0 Final: ELEVATICON TOP OF HOLE (mts):
TOTAL DEPTH OF HOLE 30.5° ENGINEER R TORRES
£ SEPTH % E g ON OWwW 4Cu PLsLL
ey e SPT Qv 1 2 3 4
(mts] (feet) DESCRIPTION @ - % N W | Qu |RC |RQD%
0.06 o NW2L 40 6L by
W o — p z 2 0.6 &
4 Dark brown organic silty clay "4 L 24 \\IL\ I
Q.81 -
] Light brown sandy clay i 6 37 11.2 2'\‘\ )J
- . i3 25 1.5 I %S
| Light brown fine sand /
11 26 /
i /
244 4
Gray medium silty clay 2 47 1 0.5 |
57 1) ‘ /
= !
4 I,
v/
366 12 ! /
| Gray sand |
\
I & | 24 i
15 :
| I
I
T !
5.49 il - .
Light brown medium silty clay some sand ¥ f/ : S 27 1 1.3
i 1260y
: |
20 - ’:‘///L. !T
, e i
:/’ o | '
7.0 | : ’ 1 i [%] l
| Light brown stiff sandy clay 14123 1.5 )':
_ i
25 T |I
] \ \
!
' I
i 5 17 30 1.7
30
[

“W" - Natural Moisture Content in percentage of dry weight.
"Qu" - Unconfined Compressive Strength in tons per square fool.
"Re" - Core recovery in percent for each successive run.

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 Ibs hammer falling 30 in.
Initial G.W. Depth

X Final G.W. Depth

"Rgd" - Rock quality designation.
"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.
"P" - A "P" in the Unconfined Compressive Strenath test indicates the use of the pocket Penelromeler.
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JACA & SIERRATESTING LABORATORIES, INC
BORING NUMBER: 25

PROJECT JOB SHEET 1
DRILLING LOG PALACIOS DE HUMACAO 6630 OF )
LOCATION HUMACAO, PR DRILLER/DRILLRIG: T SANTOS / B-45
DESCRIPTION BY R. TORRES DATEHOLE STARTED 10-2-07 COMPLETED 16-2-07
GROUNDWATER (ft) Initial: o' Final: ELEVATION TOP OF HOLE (mts):
TOTAL DEPTH OF HOLE 30.5' ENGINEER R, TORRES
% m g ON Ow aQu Pi+LL
Elev.DEPTH o ™ SPT i 2 3
>~ <O Qu
{mts] {feet) DESCRIPTION 2R 2 N W Qu |RC |RQD%
- 0.00 | NwW29 43 = Ha
) 0 T T 1 2 | 28 |o.8 "
{ Dark brown organic silty clay q 1’ 1 l reob
-0.61 P /’ A 1 %&
| Light brown silty clay /'// 9 24 1.4 \
122 s AW |
. Light gray silty clay trace sand ﬁ’ /E; 7 26 |1.6
n .

| r d /7
] Pl 10 | 28 | 0.5 Jﬂ
213 / / ! . |
Light brown sand : v
1 F
: 3 4 | 23 :

0-

R

!
I
I
!
f
22 1 0.4 4

-3.96
Gray soft sandy clay
] Wi | 2
Je : .
15 ! \L
[
| \
-5.49 h
Light gray sandy clay : 11 16 | 1.7
| Sl 5 |
207 A '
1 A | 17 | 22
227 atacs AN -\
£.23 1R P
Light gray sand Lirin \
' SIS " NP [PV P

"N" - Number of blows required to drive the sampling spoon a distance of 12 in. with a 140 |bs hammer falling 30 in.
"W - Natural Moisture Content in percentage of dry weight. EZ Inilial G.W. Depth

"Qu" - Uncenfined Compressive Strength in tons per square foot. T Final G.W. Depth

"Re” - Core recovery in percent for each successive run.  "Rgd" - Rock quality designation.

"WH" - Sample was recovered by advancing the sampler with the weight of the hammer.

“P" - A "P"in the Unconfined Compressive Strenath test indicates the use of the pocket Penetrometer,
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Introduccion

Este estudio de flora y fauna se realiz6 para una finca localizada en ¢l Barrio Buena Vista
del Municipio de Humacao. Esta tiene una cabida total de 181.6 cuerdas, de las cuales se
utilizaran sélo 85.9 cuerdas para la construccidn del proyecto residencial de interés social
Villas de Buena Vista y las restantes 95.7 cuerdas se mantendran como remanente para

futuros proyectos que no han sido definidos.

El propdsito de este estudio fue evaluar y describir la flora y la fauna presente en la finca,
los recursos naturales y la presencia de especies criticas, vulnerables o en peligro de
extincién. De igual manera, recomendar medidas de mitigacién que reduzcan los

impactos potenciales sobre los recursos naturales y el ambiente general.

El estudio fue llevado a cabo en dos fases, a saber: Fase | - Parcela 1 (del 2 al 19 de abril

de 2005) y Fase 2 - Parcela 2 (del 10 de abril al 5 de mayo de 2005).
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Fasel

Parcela 1

La Parcela 1 consiste de cerca de 95.7 cuerdas de terreno (ver Foto 1 y 2). Esta colinda al
este con la carretera PR-923, la que a su vez la separa del Sistema de Relleno Sanitario de
Humacao. Al oeste delimita con la finca del doctor Diaz, y al norte y sur limita con

varias propiedades privadas.

En esta parcela encontramos dos tipos de hébitat, a saber: un area de tierras altasl, enla

cual ain se encuentra sembrada cafia de aztcar, y tres canales del sistema pluvial.

Método

Previo al comienzo del trabajo, se recorrid la finca y se dividié en dos tipos de habitat:
tierras altas, en las cuales predominan remanentes de la cafia de azucar (Saccharum
officinarum), y los canales de escorrentia del sistema pluvial. El trabajo de campo se

llevd a cabo desde el viernes, 2 de abril hasta el martes 19 de abril de 2005.

Primero, se camino la periferia de la finca, en la cual encontramos la mayoria de los
arboles. Luego, se realizaron transectos lineal de alrededor de 75 metros de largo por 5
metros de ancho. Estos se desplazaban desde el borde del limite de los caminos en la
finca hasta el cafiaveral. Asimismo, desde el punto mas interno en el cafiaveral se
desplazaba un transecto transversal, ¢l cual tenia las mismas dimensiones antes
mencionadas. Al final del transecto transversal se comenzaba otro transecto lincal
(perpendicular al transversal), desde el cafiaveral hasta el borde del camino. Las entradas
v las salidas se identificaron con cinta (flagging) amarilla y blanca. Los transectos (26 en
total, longitudinales y transversales) cubrieron la totalidad de la finca. Entendemos que
la vegetacion encontrada es una muestra amplia y significativa de la flora y fauna

presente en la finca.

"En la cual se sembré y se cosechd cafia de azicar hasta {999
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La mayoria de la vegetacién se identificd en el campo. Las plantas que no se pudieron
identificar fueron coleccionadas o fotografiadas (ej. con flores o frutos) para ser
identificadas en el laboratorio. Para identificar las plantas se utilizaron los trabajos de:
Acevedo Rodriguez (2003), Ashton (1985), Kepler (1975), Liogier (1985-1997); Little y
Wadsworth (1964); Little, Woodbury y Wadsworth (1974); Mas y Garcia Molinari
(1990); Miner-Sola (1999); Vélez (1950); UPR (2001). Para la taxonomia de las plantas
se utilizd Liogier y Martorell (2000).

La lista de vertebrados se hizo mediante la observacion directa de estos en el campo y por
las voces producidas por los anfibios y las aves. Para la clasificacion de los anfibios se
utiliz6 a Joglar (1998) y a Rivero (1998); para los reptiles a Schmidt (1928) y Rivero
(1998); para las aves a Biaggi (1984) y Oberle (2003). En la lista de aves se incluyeron
especies observadas en los alrededores de la propiedad, debido a la similitud de habitat y

la capacidad de desplazamiento de éstas.

Este estudio se llevé a cabo en un periodo de poca lluvia o sequia, el cual se prolongé a lo
largo del mes de marzo. Por tal razon, es posible que hayan pasado desapercibidos
especies de aves y anfibios. Durante los periodos de sequia, los coquies de Puerto Rico

(Eleutherodactylus spp.) tienden a permanecer silentes, aun durante la noche.

Caiiaveral Abandonado

Comunidad vegetal es simple en la cual atn predomina la cafia de azucar (ver Foto 3).
Sin embargo, entre la cafia se puede observar creciendo otras yerbas (ver Foto 4). De
igual forma, entre la cafia de azicar ha comenzado a colonizar vegetacion arbustiva y
arbérea oportunista como la Albicia (4/bizia procera) (ver Foto 5), la Guayaba (Psidium
guajava), el Tulipan Africano (Spathodea campanulata), el Saméan (Samanea saman)

(ver Foto 6) y la Zarza Barava (Mimosa pigra), entre otras (ver Tabla 1).
A pesar de que hay algunos arbustos y arboles dispersos en el caflaveral, la mayoria de

los arboles se encuentran en la periferia de la finca, en donde fueron utilizados para

construir una verja con alambre estriado (alambre de plas) para delimitarla. Especies
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comunes en el perimetro de esta parcela son el Mata Raton (Gliricidia sepium) y la
Albicia. El Mata Ratén ha sido utilizado como espeque, lo que propiciando su

germinacidn.

Como es habitual en estos lugares, se encontrd una gran variedad de rastreras ¢ hierbas
(ver Tabla 2). Sin embargo, no se hallé una gran variedad de bejucos y las especies
encontradas no son abundantes. Tal vez, la especie dominante es el Bejuco de Caro
(Cissus verticillata), €] cual se encontré creciendo sobre alambre estriado. Otro bejuco
comun fue el Cundeamor (Momordica charantia). Cabe sefialar que, el trabajo de campo
se llevd a cabo durante un periodo de sequia extrema; por lo tanto, es posible que afloren
mas especies de rastreras ademés de hierbas debido a tono con el periodo de lluvia de

mayo.

Caio de Escorrentia

El agua de este cafio proviene del Vertedero de Humacao. Por el color del sustrato y el
olor que emana del agua, aparenta tratarse de aguas usadas (ver Foto 7). En algunos
lugares hay agua apozada, mientras que en otros la cantidad de agua es poca (ver Foto 8).
En los lugares en los cuales crece vegetacion se han formado bancos de sustrato que
aparenta ser arena y en donde crece la Yerba Canga (Ludwigia octovalvil) ver Foto 9). El
caflo que colinda con la Parcela 2 tiene algunas areas secas debido a la poca actividad de
lluvia. En éste hay desperdicios solidos acumulados. En los cafios y sus mérgenes existe
gran variedad de plantas (ver Tabla 3), de las cuales se destaca la Verdolaga (Porfulaca
oleracea). En los lugares poco profundos, pero con agua fluyendo, predomina el
Ombligo de Venus (Hydrocotyle umbellata) (ver Foto 10). Existen lugares con agua
apozada en los cuales predominan algas verdes, las cuales no fueron identificadas. En
estas aguas s6lo se observaron renacuajos de Rana Toro (Rana catesbiana), ademés de
dos adultos en el cafio que colinda con la Parcela 2. La ausencia de peces como el gupie
(Lebistes (Poecilia) reticulata) pudiera ser indicio de un cuerpo de agua intermitente, de

un lugar contaminado o de ambas cosas.
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Vertebrados

A pesar de que el muestreo fue realizado bien temprano en la mafiana y al caer el sol, se
encontraron pocas especies de vertebrados (ver Tabla 4). Entre los anfibios predomino la
Ranita de Labio Blanco (Leptodactylus albilaris). Se observaron renacuajos y adultos de
Rana Toro (Rana castesbiana), en la porcidén del cafio ubicada fuera de la finca. La poca
cantidad de anfibios escuchados pudiera ser el resultado de la poca lluvia caida en marzo.
El martes, 5 de abril de 2005, entrada la noche, se escucharon solo dos especies de
coquies. Esto fueron la Ranita de Labio Blanco y al Coqui comun (Eleutherodactylus
coqui). Entre los reptiles predominé el Lagartijo de Yerbas (4nolis pulchellus), ya que en

el predio predominan las gramineas.

Se observaron pocas especies de aves, lo que es tipico en caflaverales abandonados. No
obstante, resultdé comun observar al Gorrion Negro (Tiaris bicolor) y, aunque en menor
cantidad, al Pitirre (Tyrannus dominicensis). A lo largo del cafio se observaron tres

especies de “playeros”, entre estos una Becasina (Gallinago delicata). La Becasina es un

ave migratoria que por lo general abandona Puerto Rico durante el mes de marzo.

Tabla 1: Lista de arboles

arbustos en la Parcela 1

Nombre comin Nombre cientifico
Albicia Albizia procera
Almendro Terminalia cattapa
Bambud Bambusa vulgaris
Bayahonda (Ar) Prosopis pallida
Berenjena Cimarrona (Ar) Solanum torvum
Café Cimarron (Ar) Casearia guianensis
Cafeillo (Ar) Casearia silvestris
Dama de Dia (Ar) Cestrum divurnum
Espino Rubial (Ar) Zanthoxylum martinicense
Flamboyan (Ar) Delonix regia
Flamboyén Amarllo (Ar) Peltophorum pterocarpum
Guayaba (Ar) Psidium guajava
Higuereta( Ar) Rizinus comunis
Mata Ratén Gliricidia sepium
Moca (Ar) Andirg inermis
Molinillo Hura crepitans
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Tabla 1: Lista de arboles

y arbustos en la Parcela 1

Nombre coman

Nombre cientifico

Mufieco (Ar)

Cordia borinquensis

Papagayo (Ar) Sesbania sericea

Péndula Citharexylum fruticosum
Roble Tabebuia heterophylla
Samén Samanea saman
Tamarindillo (Ar) Leucaena leucocephala
Tulipan Africano Spathodea campanulata
Tua-tua (Ar) Adenoropium gossyfolium
Zarza Brava (Ar) Mimosa pigra

Ar = arbusto

Negritas = especies endémicas

Tabla 2: Lista de rastreras, bejucos e hierbas en la Parcela 1

Nombre comin

| Nombre cientifico

Rastreras
Anamu (Rabo de Ratén) Achiranthes indica
Batatilla Blanca Merremia quinguefolia
Blero Amaranthus dubius
Botdn Blanco Spermacoce verticillata
Cadillo de Perro Urena sinuata
Cascabelito Crotalaria retusa
Cidrén Lippia nodiflora
Cotorrera Heliotropium indicum
Escoba Sida carpinifolia
Flor de Pito Centrosema pubescens
Frijolillo Vigna vexilata
Frijolillo Vigna hosei

Frijol Silvestre

Vigna luteola

Jazmin de Rio

Hedychium coronarium

Kudzu Pueraria phaseoloides
Lechecilla Chamaesise hirta
Lechecilla Chamaesise nutans
Leche de Vana Poinsetia heterophylla
Malanga Silvestre Colocasia esculenta
Malva Malachara capitata
Manzanilla Bidens pilosa
Matagallina Solanum caribaeum
Morivivi Mimosa pudica
Mornivivi Bobo Chamaecrista nictitans
Pringamosa Traiga volubilis
Quino de Pobres Philanthus niruri
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Tabla 2: Lista de rastreras, bejucos ¢ hierbas en la Parcela 1

Nombre comiin

Nombre cientifico

Verdolaga Portulaca oleracea
Yerba de Clavo Ludwigia octovalvis
Yerba Socialista Emilia coccinea
Zarza Mimosa casta

Bejucos

Bejuco de Caro

Cissus verticillata

Bejuco de Puerco

Ipomea tiliacea

Bejuquillo de Puerco

Ipomea iriloha

Coralina Antigonon leptopus
Cundeamor Momordica charantia
Pepinito Cimarrén Melothria pendula
Tagua-Tagua Pasiflora foetida
Hierbas
Arrocillo Equinochloa colonum
Bahia Paspallum notatum
Caila Saccharum officinarum
Cohitre Commelina difusa
Coqui Cyperus rotundus
Horquetilla Blanca Paspalum conjugatum
Malojillo Brachiaria mutica
Paja Brava Paspallum millegrana
Paraguita Morada Chloris inflata
Pendejuelo Digitaria sanguinalis
Yerba de Egipto Dactylectenium aegyptium

Yerba Estrella Morada

Cynodon niemfuensis

Pata de Gallina

FEleusine indica

Yerba de Guinea

Panicum maximum

Yerba Jonson

Sorghum halapense

Yerba de Zorra

Trichachne insularis

Tabla 3: Lista de la vegetacion observada dentro y en las margenes inmediatas del

cafio que cruza la Parcela 1

Nombre comin

| Nombre cientifico

Rastreras

Rabano Cimarrén

Dieffenbachia seguine

Jazmin de Rio

Cleome spinosa

Habichuela Parada Macroptilium lathyoides
Leche Vana Poinsetia heterophylla
Malanga Cimarrona Colocasia esculenta
Papagayo Sesbania sericea

Quino de Pobre

Philanthus niruri
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Verdolaga

Portulaca oleracea

Yerba de Clavo ) Ludwigia octovalvis
Hierbas
Arrocillo FEchinochloa colonum
Malojilla Eriochloa polystachya
Malojillo Brachiaria mutica
Trompetilla Hymenachne amplexicaulis
Junco Cyperus odoratus
Junco de Agua Cyperus ligularis
Junco Cyperus polystachyos
Yerba Coqui Cyperus rotundus
Plantas Acuaticas
Ombligo de Venus | Hydrocotyle umbellata

Tabla 4: Vertebrados encontrados en la Parcela 1

Nombre comin

| Nombre cientifico

Anfibios

Coqui Comin

Eleutherodactylus coqui

Ranita de Labio Blanco

Leptodactylus albilabris

Rana Toro

Rana catesbiana

Sapo de Surinam

Bufo marinus

Reptiles
Lagartijo Comin Anolis cristatelus
Lagartijo de Yerbas Anolis pulchellus
Siguana Ameiva exul
Salamanquesa Hemidactylus mabouia

Aves

Becasina Gallinago delicata
Diablito Lonchura cucullata
Garza Ganadera Bubulcus ibis
Gaviota Gallega Larus atricilla
Garza Real Ardea alba
Gorrién Negro Tiaris bicolor
Guaraguao Buteo jamaicensis
Judio Crotophaga ani
Martinete Butorides striatus
Mozambique Quiscalus niger
Pitirre Tyrannus dominicensis
Pizpita de Rio Seiurus motacilla
Playero Guineilla Menor Tringa flavipes
Playero Sabanero Charadrius vociferus
Reinita Coereba flaveola
Rolita Columbina passerina

Estudio Flora y Fauna Villas de Buena Vista, Humacao

10




Tabla 4: Vertebrados encontrados en 1a Parcela 1

Nombre comiin Nombre cientifico
Ruisefior Mimus polyglottos
Tértola Cardosantera Zenaida aurita
Veterano Estrilda melpoda

Negritas = especies endémicas

Fase 11

Parcela 2
La Parcela 2 consiste de unas 85.9 cuerdas de terreno (ver Fotos 1 y 2), las cuales
colindan al este con la finca del doctor Diaz y al norte-noroeste con la Parcela 1 y la

Carrctera PR-923. En el sur Jimita con las parcelas Buena Vista.

En esta parcela encontramos dos tipos de habitat, a saber: un 4rea de tierras altas’, la cual
en la actualidad presenta un pastizal en proceso de sucesién (ver Foto 1), v cuerpos de
agua formados por una quebrada (ver Foto 3) y una serie de canales que recogen agua de

escorrentia.

Método
Previo al comienzo del trabajo de campo, se recorrié la finca y se dividié en los dos tipos
de habitat mencionados. El trabajo de campo se realizé desde el domingo, 10 de abril

hasta el jueves, 5 de mayo de 2005.

Primero, se caminé la periferia de la finca, en la cual encontramos la mayoria de los
arboles. Luego, se realizaron transectos lineales de unos 25 a 75 metros de largo por 5
metros de ancho. Estos se desplazaban desde el borde del limite de los caminos en la
finca hasta el cafiaveral. Asimismo, desde el punto més interno en el cafiaveral se hizo un
transecto transversal, con las mismas dimensiones mencionadas. Al final del transecto
transversal se comenzd otro transecto lineal (perpendicular al transversal), desde el
cafiaveral hasta ¢l borde del camino. Los puntos de partida cerca de los postes de las

verjas se identificaron con cinta (flagging) amarilla, blanca y roja. Los transectos (26 en

2 En la cual se sembré y coseché cafia de azicar hasta 1999.
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total, longitudinales y transversales) cubrieron la totalidad de la finca. Entendemos que
la vegetacion encontrada es una muestra amplia y significativa de la flora y fauna

presente en la finca.

La mayoria de la vegetacion se identificé en el campo. Las plantas que no se pudieron
identificar fueron recopiladas o fotografiadas (las que tenian flores) para ser identificadas
en el laboratorio. Para identificar las plantas se utilizaron los trabajos de: Acevedo
Rodriguez (2003), Ashton (1985), Kepler (1975), Liogier (1985-1997), Little y
Wadsworth (1964); Little, Woodbury y Wadsworth (1974); Mas y Garcia Molinari
(1990); Miner-Sola (1999); Vélez (1950), UPR (2001). Para la taxonomia de las plantas
se utilizo Liogier y Martorell (2000).

La lista de invertebrados se construyé mediante la observacién directa de estos en el
campo y por las voces producidas por los anfibios y los reptiles. Para la clasificacion de
los anfibios se utilizd a Joglar (1998) y a Rivero (1998); para los reptiles a Schmidt
(1928) y Rivero (1998); y para las aves a Biaggi (1984) y Oberle (2003). En la lista de
aves se incluyeron especies observadas en los alrededores de la propiedad, debido a la

similitud de habitat y la capacidad de desplazamiento de éstas.

Casi todo el estudio se llevo a cabo durante un periodo de poca lluvia, el cual se prolongé
hasta la tercera semana del mes de abril (a pesar de que en la Gltima semana de trabajo
llovid). Por tal razén, es posible que hayan pasado desapercibidos especies de aves y
anfibios.  Durante los periodos de poca lluvia, los coquies de Puerto Rico
(Eleutherodactylus spp.) tienden a permanecer silentes, aun durante la noche. Las dos
veces que permanecimos hasta entrada la noche en la finca, no se escucharon nuevas
especies de anfibios distintas a las encontradas de manera previa en el estudio de la

Parcela 1.
Pastizal

La comunidad vegetal encontrada es simple, en la cual la cafia de azucar ha sido

reemplazada por otras yerbas (ver Fotos 1 y 2) como por ejmplo la Yerba Guinea
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(Panicum maximum) en las partes mas secas, el Malojillo (Brachiaria mutica) en las
partes mas bajas y humedas y la Enea (Typha dominguensis) en lugares anegados. La
cantidad y la densidad del hierbazal variaron dentro del predio. Existen areas en las

cuales el ganado vacuno y caballar han reducido la cubierta vegetal (ver Fotos 4 y 5).

Al presente, vegetacion arbustiva tipica de lugares anegados, como la Yerba Canga
(Ludwigia octovalvis) (ver Foto 4) ha comenzado a invadir el hierbazal en los lugares
mas humedos. También se encontré vegetacién arbdrea en la parcela, aunque muy poca
y dispersa (alrededor de 25 arboles). Entre las especies observamos la Albicia (4/bizia
procera), el TulipAn Africano (Spathodea campanulata), el Almendro (Terminalia

catappa) y el Coco (Cocos nucifera) (ver Foto 6), entre otras.

L.a mayoria de los arboles se encontraron en la periferia de la finca, en ia cual se han
utilizado como postes para construir una verja con alambre estriado (alambre de puas)
para delimitar la finca (ver Foto 1). La Tabla 5 muestra las especies de arboles y arbustos
identificados en esta parcela. Las especies méas comunes en la periferia lo son el Mata
Ratén (Gliricidia sepium), la Albicta y la Moca (4dndira inermes). Las ramas del Mata
Raton y la Moca, utilizadas como espeques, en su mayoria han germinado. Asimismo, en
la periferia también se encontraron individuos de FEspino Blanco (Zanthxylum
monoplyllum) (ver Foto 7), el cual es una especie poco comun para el drea (aunque no se

encuentra en la lista de especies en peligro de extincion).

Como es usual para estos lugares, se encontrd una gran variedad de rastreras, de las
cuales se destacan el llamativo Boton de Cadete (Leonotis nepetaefolia) (ver Foto 8) y las
hierbas (ver Tabla 6). No se encontré una gran variedad de bejucos y las especies
presentes no resultaron abundantes. [as especies de bejucos dominantes son el Caro
(Cissus verticillata), el cual se encontrd creciendo sobre ¢l alambre estriado, y el Bejuco
de Puerco (lpomoea tiliacea), el cual ha comenzado a crecer sobre las hierbas en el
pastizal. Otro bejuco comun encontrado a lo largo de la verja fue el Cundeamor

(Mormodica charantia).
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Una gran variedad de hierbas se encontraron, en particular a lo largo de los caminos que
fueron limpiados para la topografia y mensura (ver Tabla 6). Se encontrd en las partes
mas secas del pastizal Yerba de Guinea, la cual ha sustituido a la cafia de azicar. En la
porciéon mas hiameda de la parcela se halld, junto a la Yerba de Canga y al Malojillo
crecimiento de Eneas (ver Fotos 9 y 10) lo que sugiere que el lugar en particular es
anegado (ver Fotos 10 y 11). Asimismo, se encontr crecimiento de Caiia de Castilla
(Arundo donax). Cabe sefialar que, gran parte del trabajo se realizé en un periodo de muy
poca lluvia, por lo cual es posible que con las lluvias de mayo afloren mas rastreras y
otras especies de hierbas. A tono con los cambios, en la visita de 5 de mayo de 2005
observamos mayor cantidad de Yerba Johnson (Sorghum halapense), que la observada en
visitas previas. Sin embargo, se observé en menor cantidad la yerba Paraguita Morada
(Chloris inflata). Por otro lado, hay que sefialar que el ganado vacuno y el caballar han

afectado y seguira afectando la composicion vegetal en el lugar.

Quebrada y Caiios de Escorrentia

En la propiedad encontramos una quebrada (ver Fotos 3, 11 y 12), la cual se origina al sur
de la parcela. Asimismo, encontramos una serie de cafios de escorrentia, los cuales se
originan en la parcela. Los cafios se encuentran secos en algunas dreas aunque en otras

tienen agua, en su mayoria apozada.

La quebrada aparenta tener agua todo el tiempo, ya que a pesar de tener algunos sectores
secos (ver Foto 13) se observaron gupies (Lebister (Poecilia) reticulata). En los bancos o
las méargenes de la quebrada se encontré Rabano Cimarron (Dieffenbachia seguine) (ver
Foto 13), Cohitre (Commelina difusa), Malojillo, Malojilla (Eriochloa polystachya),
Yerba de Canga y Malanga Silvestre (Colocasia esculenta) (ver Fotos 13 y 14 y la Tabla
7), entre otras. Asimismo, observamos creciendo tanto en las margenes como en algunos

de los cafos Verdolaga (Portulaca oleracea).
En los lugares poco profundos, con agua fluyendo, encontramos Ombligo de Venus

(Hydrocotyle umbellata). Existen lugares abiertos con agua apozada, en los cuales

predominan algas verdes (las cuales no fueron identificadas). En estos lugares solo se
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observaron renacuajos de Rana Toro (Rana catesbiana), aunque se observaron dos
adultos en el cafio que colinda con la Parcela 1. La ausencia de peces, tales como los
gupies , en los cafios sugiere que estos son cuerpos de agua intermitente. La vegetacién
observada en estos caifios fue similar a la encontrada a lo largo de la quebrada; excepto
en uno, en el cual se encontré Eneas (ver Tabla 7). La composicion de la vegetacion en

los cuerpos de agua puede cambiar debido a la lluvia y al ganado.

Vertebrados

En la parcela se encontraron pocas especies de vertebrados (Tabla 8). Entre los anfibios
tiende a predominar la Ranita de Labio Blanco (Leptodactylus albilabris). Observamos
en uno de los cafios renacuajos de Rana Toro. El 19 de abril y el 5 de mayo de 2005
entrada la noche escuchamos a la Ranita de Labio Blanco y al Coqui Comun. La poca
cantidad de anfibios escuchados pudo deberse a la poca lluvia caida en marzo y la

primera mitad de abril.

Entre los reptiles predominé el Lagartijo de Yerbas (dnolis pulchellus), ya que en el

predio predominan las gramineas.

Se observaron pocas aves, lo que es tipico de cafiaverales abandonados. Sin embargo,
fue comin observar al Gorrion Negro (Tiaris bicolor) y al Pitirre (Tyrannus
dominicensis). De igual manera, se observd, en todos los muestreos, a lo largo de los
caminos limpios a la Rolita (Columbina passerina). Asimismo, a lo largo de los cafios y
la quebrada se observaron tres especies de playeros, de los cuales uno (Playero Solitario,
Tringa solitaria) no se observé en la Parcela 1. Ademas, en esta parcela se encontré lo
que parece ser un gato cimarrén. En la colindancia noreste de la finca se encontrd un

nido de Guaraguao (Buteo jamaicensis) en un arbol de Almendro (ver Fotos 15 y 16).

Es menester mencionar que ambas fincas estdn siendo utilizadas como vertederos

clandestinos (ver Fotos 17 y 18).
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En ninguna de las dos parcelas estudiadas se observaron plantas ni animales considerados

en peligro de extincién por el Departamento de Recursos Naturales y Ambientales y el

Servicio de Pesca y Vida Silvestre.

Tabla 5: Lista de arboles

arbustos en la Parcela 2

Nombre comin

Nombre cientifico

Albicia Albizia procera
Almendro Terminalia catappa
Bambu Bambusa vulgaris
Bayahonda{Ar) Prosopis juliflora
Berenjena Cimarrona (Ar) Solanum torvum
Café Cimarrdn (Ar) Casearia guianensis
Coco Cocos nucifera
Tostado Casearia decandra

Corcho Bobo

Pisonea albida

Espino Blanco

Zanthoxylum monophyllum

Espino Rubial Zanthoxylum martinicense
Flamboyan Amarillo Peltophorum pterocarpum
Jobo Spodias mombin
(Guayaba (Ar) Psidium guajava
Higuereta (Ar) Ricinus communis

Hoja Menuda o Cieneguillo Myrcia deflexa

Mata Ratdn Gliricidia sepium

Moca (Ar) Andira inermis

Molinillo Hura crepitans

Muiieco (Ar) Cordia borinquensis
Perico Cordia polycephala
Papagayo (Ar) Sesbania sericea

Péndula Citharexylum fruticosum
Quenepa Melicoccus bijugatus
Reina de las Flores (Ar) Lagerstroemia speciosa
Roble Tabebuia heterophylla
Saman Samanea saman
Tamarindillo (Ar) Leucaena leucocephala
Terocarpus Pterocarpus indicus
Tulipan Aficano Spathodea campanulata
Tua-tua (Ar) Adenoropium gossyfolium
Yagrumo Hembra Cecropia schreberiana
Zarcilla Leucaena glabra

Ar = arbusto

Negritas = especies endémicas

Estudio Flora y Fauna Villas de Buena Vista, Humacao

16




Tabla 6: Lista de rastreras, bejucos e hierbas en la Parcela 2

Nombre cientifico

Nombre comun

Rastreras
Anamu (Rabo de Ratén) Achiranthes indica
Batatilla Blanca Merremia quinguefolia
Blero Amaranthus dubius

Boton Blanco

Spermacoce verticillata

Botén de Cadete

Leonotis nepetaefolia

Bretonica Piramidal

Melochia pyramidata

Cadillo de Perro

Urena sinuata

Cascabelito

Crotalaria retusa

Cascabelito

Crotalaria striata

Cariaquillo Lantana camara
Cidron Lippia nodiflora
Dragén Senna alata
Escoba Sida carpinifolia
Frijol Phaseolus vulgaris
Frijolillo Vigna vexilata
Frijolillo Vigna hosei
Habichuela Parada Macroptilium lathyroides
Jazmin de Rio Hedychium coronarium
Kudzu Pueraria phaseoloides
Lechecilla Chamaesise hirta
Lechecilla Chamaesise nutans
Leche Vana Poinsetia heterophylla
Malanga Silvestre Colocasia esculenta
Malva Malachra capitata
Manzanilla Bidens pilosa
Mornivivi Mimosa pudica
Morivivi Bobo Chamaecrista nictitans
Orosne Polygala paniculata
Pequeque Desmodium tortuosum
Pica-Pica Stizolobium pruriens
Quinino del Pobre Philanthus niruri
Verdolaga Portulaca oleracea
Yerba de Clavo Ludwigia octovalvis
Yerba Socialista Vernonia cinerea
Zarza Mimosa casta
Zarza Brava Mimosa pigra

Bejucos

Bejuco de Caro

Cissus verticillata

Bejuco de Puerco

Ipomoea tiliacea

Bejuquillo de Puerco

Ipomoea triloba

Cundeamor

Momordica charantia
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Tabla 6: Lista de rastreras, bejucos ¢ hierbas en la Parcela 2

Nombre cientifico

Nombre comun

Gloria de la Mafiana

Ipomoea setifera

Malanga Trepadora Syngonium podophyllum
Hierbas

Arrocillo Equinochloa colonum

Bahia Paspallum notatum

Cafia de Azucar

Saccharum officinarum

Caiia de Castilla

Arundo donax

Cohitre Commelina difusa
Horquetilla Blanca Paspalum conjugatum
Junco Cyperus odoratus

Junco Cyperus polystachyos
Malojilla Eriochloa polystachya
Malojillo Brachiaria mutica

Paja Brava Paspallum millegrana
Paraguita Morada Chloris inflata

Yerba Estrella Morada Cynodon niemfuensis
Yerba de Egipto Dactylocterium aegyptium

Yerba de Guinea

Panicum maximum

Yerba Jonson

Sorghum halapense

Yerba de Zorra

Trichachne insularis

Tabla 7: Lista de vegetacién observada dentro y en las margenes inmediatas a la
quebrada y los caiios de la Parcela 2

Nombre comiin

[ Nombre cientifico

Rastreras
Almendro (A) Terminalia catappa
Bambu Bambusa vulgaris
Cascabelito Crotalaria striata
Coco (A) Cocos nucifera
Dormidera Senna obtusifolia
Guaraguao (Ar) Guarea guidonia
Jazmin de Rio Cleome spinosa
Kudzu Pueraria phaseoloides
Habichuela Parada Macroptilium lathyroides
Higuereta Ricinus communis
Leche Vana Poinsetia heterophylla
Malanga Cimarrona Colocasia esculenta
Moca (Ar) Andira inermis
Morivivi Mimosa pudica
Morivivi Bobo Chamaecrista nictitans
Papagayo Sesbasnia sericea
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Tabla 7: Lista de vegetacion observada dentro y en las mirgenes inmediatas a la
quebrada y los caiios de la Parcela 2

Nombre comiin

Nombre cientifico

Rabano Cimarron

Dieffenbachia seguine

Quino de Pobre Philanthus niruri
Verdolaga Portulaca oleracea
Yerba de Clavo Ludwigia octovalvis
Zarza Mimosa casta
Hierbas
Arrocillo Echinochloa colonum
Enea Typha dominguensis
Malojilla Eriochloa polystachya
Malojillo Brachiaria mutica
Junco Cyperus odoratus
Junco de Agua Cyperus ligularis
Junco Cyperus polystachyos
Junco Cyperus imbricatus
Trompetilla Hymenachne amplexicaulis
Yerba de Coqui Cyperus rotundus

Bejucos

Bejuco de Puerco

Ipomoea tiliacea

Cundeamor

Momordica charantia

Pepinito Cimarrén

Melothria pendula

Plantas Acuaticas

Ombligo de Venus

| Bydrocotvie umbellata

A = arbol
Ar = arbusto

Tabla 8: Vertebrados encontrados en la Parcela 2

Nombre comun

| Nombre cientifico

Anfibios

Coqui Comiin

Eleutherodactylus coqui

Rana de Labio Blanco

Leptodactylus albilabris

Rana Toro

Rana catesbiana

Sapo de Surinam

Bufo marinus

Reptiles
Lagartijo Comiin Anolis cristatelus
Lagartijo de Yerbas Anolis pulchellus
Siguana Ameiva exul

Aves

Diablito Lonchura cucullata
Garza Ganadera Bubulcus ibis
Gaviota Gallega Larus atricilla
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Tabla 8: Vertebrados encontrados en la Parcela 2

Nombre comiin

Nombre cientifico

Garza Real

Ardea alba

Gorridén Barba-Amarilla

Tiaris olivacea

Gorridn Negro

Tiaris bicolor

Guaraguao Buteo jamaicensis
Judio Crotophaga ani
Martinete Butorides striatus
Mozambique Quiscalus niger
Pinzon Pico Plateado Lonchura malabarica
Pitirre Tyrannus dominicensis

Playero Guineilla Menor

Tringa flavipes

Playero Sabanero

Charadrius vociferus

Playero Solitario

Tringa solitaria

Reinita Coereba flaveola
Rolita Columbina passerina
Ruisenor Mimus polyglottos
Tortola Aliblanca Zenaida asiatica
Tortola Cardosantera Zenaida aurita
Veterano Estrilda melpoda

Negritas = especies endémicas

Recomendaciones

Las parcelas estan formadas por pastizal que ha sustituido a la cafia de azucar, que habia
sido sembrada en éstas. La mayoria de los arboles se encuentran en la perifenia de la
finca. Se recomienda que se conserve la mayoria de estos arboles, en particular los
individuos de Espino Blanco (Zanthoxylum monophylium) (ver Foto 7), los cuales fueron
marcados con cinta plastica roja, v el Almendro, arbol solitario en la colindancia oeste

(ver Foto 15), en el cual una pareja de Guaraguaos han construido un nido.

Como medida de mitigacion por los arboles que se eliminaran en la fase de construccion,

se recomienda sembrar vegetacion arborea a lo largo de la quebrada.

Aunque no se enconird especies en peligro de extinciéon o vulnerables, si durante las
obras de construccidn se encuentra la presencia de estas especies, se puntualiza que el
proponente debe cumplir con el protocolo establecido por el Departamento de Recursos

Naturales y Ambientales y con los requisitos de la Nueva Ley de Vida Silvestre (Ley
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Numero 241 del 15 de agosto de 1999) y el Reglamento para Regir ¢l Manejo de las
Especies Vulnerables y en Peligro de Extincién del Estado Libre Asociado de Puerto
Rico (Reglamento Numero 3250).
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Foto 1: Vista panoramica de la Parcela 1, Bo. Buena Vista de Humacao

Foto 2: Vista del cafiaveral abandonado, en el cual aun se puede observar plantas de cafia



Foto 3 Tallos secos de cafia de azhcar creciendo en la Parcela |



Foto 4: Hierbas, en las cuales se encuentra el Malojillo (Brachiaria mutica) creciendo
entre la cafia de azicar en la Parcela 1



Foto 6: Individuo de Saman (Samanea saman) creciendo entre las cafias en la Parcela 1



¥

Foto 7 Vista del cafio formado por las aguas que se originan en el Vertedero de
Humacao, las cuales corren a lo largo de la Parcela 1



Foto 8: Vista de la parte del cafio que pasa a través de la Parcela 1. Notese [a veta de
agua y las pisadas de ganado vacuno
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Foto 10: Ombligo de Venus (Hydrocotyle umbellata) creciendo en el cafio de la Parcela 1
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Foto 1: Vista panoramica de la Parcela 2, en la cual se puede observar vegetacion arborea
en la periferia y las rastreras e hierbas que cubren casi toda la finca

Foto 2: Vista panoramica de la finca, en la cual se puede observar arboles de la periferia e
hierbas de diferentes alturas como resultado del pastoreo



Foto 3: Entrada de la quebrada a la Parcela 2. Notese a la extrema derecha la verja de
alambre estriado que marca la colindancia de la propiedad.

Foto 4: Efecto del pastoreo en las hierbas de la Parcela 2. En la parte posterior se
observan arbustos de Yerba Canga (Ludwigia octovalvis), los cuales son color rojizo. Al
fondo se observa un arbol de Almendro (Terminalia catappa).



Foto 5: Efecto del pastoreo por ganado caballar. En la parte intermedia y posterior del
caballo se observa cafia que atin permanece en 12 Parcela 2.

Foto 6: Un Almendro (Terminalia catappa) y una Palma de Cocos (Cocos nucifera)
creciendo en la margen superior de la quebrada



Foto 7: Arbol de Espino (Zanthoxylum monophylium) en la colindancia de la Parcela 2.
Foto colocada horizontalmente para que se puedan observar los detalles de las hojas

Foto 8: Individuo de Boton de Cadete (Leonotis nepataefolia), una de las plantas mas
llamativas encontrada en la Parcela 2



Foto 9: Eneas (Typha dominguensis) comenzando a invadir una de las partes mas
humedas de la propiedad. A la derecha se observa Zarza (Mimosa casta), otro
colomzador
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Foto 10: Crecimiento de Eneas en una de las partes mas anegadas de la Parcela 2



Foto 11: Margenes de la quebrada en los cuales crece Malojillo, Malojilla y Malanga
Cimarrona



Foto 12: Vegetacion creciendo en las margenes de la quebrada. En la foto se observa
vegetacion seca y al fondo crecimiento de Bambu



Foto 13: Plantas de Rabano Cimarron (Dieffenbachia seguine)

Foto 14:; Otra de las partes himedas del predio en la cual se puede observar Yerba de
Canga (al frente) y Malanga Cimarrona (Colocasia esculenta)



Foto 15: Arbol de Almendro (Terminalia catappa) enorme, en el cual se encontrd
anidado una pareja de Guaraguos (Bufeo jamaicensis)

Foto 16: Nido de Guaraguao (Bufeo jamaicensis). Noétese las ramitas que sobresalen en
el centro de la fotografia
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Foto 17: Vertedero clandestino en la Parcela 1

Foto 18; Vertedero clandestino en la colindancia de la Parcela 2





