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MEMORANDO GEOTECNICO
EXPANSION LATERAL VERTEDERO MUNICIPAL
BARRIO BARINAS, YAUCO, PUERTO RICO
(Vera Job No. 06-2749)

Sometido A:

LM Waste Service Corp.
PO Box 34309
Ponce, Puerto Rico 00734-4329

Atencion

Sr. Rey Gonzalez,
Vice-Presidente
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Por:

JOSE R. RIVERA NAZARIO, P.E.
VICTOR E. RIVERA ROLDAN, M.B.A., P.E.
VICTOR E. RIVERA ASSOCIATES
GEOTECHNICAL ENGINEERS

15 de mayo de 2007
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15 de mayo de 2007

MEMORANDO GEOTECNICOA: LM Waste Service Corp.
PO Box 34309
Ponce, Puerto Rico 00734-4329

ATENCION: Sr. Rey Gonzalez,
Vice-Presidente

PROYECTO:  Expansion Lateral Vertedero Municipal
Barrio Barinas, Yauco, Puerto Rico

ASUNTO:  Consideraciones Geolégicas, Fisico Ambientales, "
y Condiciones Hidrogeoldgicas

Esta asignacion de ingenieria y geologia fue realizada segiin las instrucciones dadas por el

ingenerio Ricardo Flores, de la oficina RF Engineering CSP y conforme a nuestra propuesta

econdmica fechada el 28 de agosto de 2006 dirigida a su oficina.

La localizacién de proyecto se muestra en el plano adjunto incluido en el anejo A. El 4rea
a ser expandida corresponde a un total de 60 cuerdas de terreno de la finca donde ubican las
facilidades del vertedero, €l cual se encuentra en el barrio Barinas, al suroeste del pueblo de Yauco.
De las 60 cuerdas, 15 corresponden a la parte mas al norte de las facilidades existentes, mientras que
las ofras 45 cuerdas se encuentran hacia el lado este.

Las evaluacidnes ﬁ.lel.:c;n conducidas con el propésito de descifrar las caracteristicas
geoldgicas, y de ingenieria del subsuelo y utilizar los datos recopilados para asi formular las

recomendaciones para el desarrollo de la expansidn lateral comtemplada. Estas recomendaciones

incluyen entre otras cosas
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el determinar la conveniencia de los materiales de los suelos encontrados en las x;:olinas circundantes
que se utilizardn como la cubierta de la basura del terraplén,el determinar el nivel de llas aguas
subterraneas, la orientacion del flujo subterréneo, y la hidrogeologia del lugar.

Para llevar a cabo el proposito discutido, un total de siete(7) calas exploratorias fueron
realizados por medio de barrenas o taladros huecos en las localizaciones aproximadas demostradas
en el plano incluido en el anejo A"Localizacién Y Mapa Geoldgico; Plano Del Sitio y de La
Localizacion de las Calas Exploratorias y Perfiles”. Esta distribucién de las calas exploratorias fue
configurada por el Sr. Mario Soriano Ressi, Ge6logo-Ingeniero, por el Sr. Carlos Conde Costas,
Hidrélogo y personal de esta oficina a fin de garantizar que los resultados obtenidos representan
las condiciones geoldgicas € hidrogedlogicas existentes. Los puntos de exploracién fueron
identificados como MW-101 al MW-107. Lasprofundidades de las perforaciones variandesde 52.0 ~ ~ |~
hasta 200.0 pies para una cantidad total de 950.2 pies lineales. Todo el muestreo del suelo fue
realizado por medio de la prueba de penetracién estindar universal [“SPT- (Standard Penetration
Test™) por sus siglas en ingles]. ‘

Todas las muestras de suelos tomadas fueron descritas por el Sr. Soriano Ressi, quien
describid y caracterizé la condicion litolégica y de estratigrafia de cada perforacion. Perfiles de
suelos fueron preparados para tener una visién amplia de las condiciones geolégicas existentes. A
las muestras tomadas se le realiz6 pruebas de laboratorio para determinar el contenido de agua (wn)
siempre que fuera posible.

Todo el trabajo del campo y del laboratorio fue conducido de acuerdo a los estindares
pertinentes de la Sociedad Americana para Ensayos y Materiales (ASTM- “American Society for
Testing and Materials”). También debe tenerse presente el hecho de que todas las profundidades
en este informe estén referidas la superficie del terreno existente durante nuestra exploracién de

campo conducida durante los meses de noviembre 2006 hasta marzo de 2007.
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Las elevaciones de cada perforacion fueron establecidas por el Agrimensor Raymond Gonzalez y

estan referidas al control verti‘_:al del proyecto.

Para los trabajos hidro-geolégicos fueron instalados pozos para monitérear el nivel de las
aguas subterraneas, si alguna, én seis(6) de las perforaciones realizadas. Detalles de los pozos estan
adjuntos a los perfiles de los barrenos o calas mostrados en el angjo A.

Los resultados de esta investigacion estan plasmados en los reportes adjuntos preparados por
el gedlogo Soriano Ressi, “Consideraciones Geolégicas y Fisico Ambientales Relacionadas con la
Expansion Lateral del Vertedero de Yauco, Bo. Barinas, Yauco, P.R. (mayo 2007)", y por el
hidrélogo Conde Costas, “Condicion Hidroldgica en el Area del Vertedero Municipal de Yauco
(mayo 2007)" .
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ANEJO A"
LOCALIZACION Y MAPA GEOLOGICO; PLANO DEL SITI’Q Y
DE LA LOCALIZACION DE LAS CALAS EXPLORATORIAS Y PERFILES” i
EXPANSION LATERAL VERTEDERC MUNICIPAL
BARRIO BARINAS, YAUCO, PUERTO RICO
(Vera Job No. 06-2749)

Por:
JOSE R. RIVERA NAZARIO, P.E.
VICTOR E. RIVERA ROLDAN, M.B.A,, P.E.
VICTOR E. RIVERA ASSOCIATES
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TEL. 787-259-1410 VICYOR E. RIVERA & ASSOCIATES PO BOX 32198

FAX: 787-259-1604 GEOTECHNICAL ENGINEERS PONCE, PR 007322198
éROJECT: Municlpal Landfill Lateral Expansion BORING NO.: 101 SHEET NO.: 174
LOCATION: Barinas Ward, Yauco, Puerto Rico CLIENT: LM Waste Service Corp.

INSPECTOR: _J. Nazario DRILLER: _W. Perez WORK STARTED: 11-2-06  WORK FINISHED: 11-2-06
POWER DRIVEN HOLLOW STEM AUGER; SAMPLE-TYPES & SIZES 13/8” 1.D. SPLIT SPOON HAMMER WGT: 140 POUNDS
HAMMER DROP: 30" DRILLING FLUID: NONE  CORE DATA-TYPE BARREL: e TYPE & SIZE BIT: P—
GROUND WATER: DATE AND DEPTH: :10-2-68; -47.5 FT. (ELEV. 49.45 M) DRILL MANUFACTURER TYPE & NO. CME - 55
“X" COORDINATE: 153862.1439 “Y” COORDINATE: 218601.2917 ELEVATION: 63.93M JOBNO.: 06-2749
DEPTH| ELEV. S.P.T. “N” OBSEVATION WELL
1) e VALLER GEOLOGIC DESCRIPTION OF MATERIALS [a N Wy Qu A Td
_1 3-4 "/ 10 | 147
_2 6-9 5
_3 7-7 4 12 | 143
_4 5-6 Sandy silty clay, trace gravel fragments, stiff to very stiff
5 6—10 '/ - olive brown and yellow - Residual — Colluviat 18 6.5
Consolidated
6 8-10 [/
7 8§-7 / 13 | 109
B 6 ®
_9] 6119 / -9.0' -]
10 13-10 :7 18 § 91
_M" 8 3
*4
s )/ A
__14 7 Silty clay and sand, pale brown gravelly - light reddish
15 10-12 |{/]brown limestone 31 { 108
16 19 ¢ :
e i |
e 4
_19| 58.14 / -19.0' i
20 1-13 |/ 28 | 275 11H
_2 15 Ny il
22 111
_23 / 1111
_24 Y, K
25 14 - 29 /f 72 | 124 1] B
26 43 / eili?
27 Expansive — tan changing to gray - clay a
_28 // (scaling)followed by lens sandy silt - reddish 11 H
29 / CE
30 9-11 / 24 |309| — 3 1
31 13 / ] e A
32 ‘ y 1]
34 ; |
35 11-16-23 é 39 | 232§ -~ %
*= INDICATED AS NEEDED (1) NO. OF BLOWS REQUIRED TO DRIVE SAMPLER 0°-6", 812, 12-18"

(2) FORCE TO CAUSE THIN WALLED SAMPLER TO PENETRATE AT RATE % FT/SEC. N = SUM OF THE LAST 12" OF SAMPLER PENETRATION
Wy = NATURAL MOISTURE CONTENT IN % OF DRY WEIGHT LL = LIQUID LIMIT

Qu = UNCONFINED COMPRESSIVE STRENGTH |N TONS PER SQ. FT. Pl = PLASTICITY INDEX
Td =TYPE OF DRILLING

% = PERCENT FINER THAN NO, 200 SIEVE
(A) = STANDARD BORING IN SOILS SHOWING "N" VALUES BELOW 50 {a = DESCRIPTION MADE BY MR. MARIO SORIANO RESSY, GEOLOGIST
(B) =ROTARY DRILLING USING ALLOY DRAG BIT AND/OR IN SOILS SHOWING “N" VALUES ABOVE 50 {o = SEE ATTACHED WELL DETAILS
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TEL. 787-259-1410 VICTOR E. RIVERA & ASSOCIATES PO BOX 32198
FAX: 787-259-1604 GEOTECHNICAL ENGINEERS PONCE, PR 00732-2198

l;;i-'iOJECT: Municipal Landfill Lateral Expansion BORING NO.: 101 SHEET NO.: 214

LOCATION: Barinas Ward, Yauco, Puerto Rico CLIENT: LM Waste Service Corp.

INSPECTOR: _J. Nazario DRILLER: _W. Perez WORK STARTED: __11-2-06  WORK FINISHED: 11-2-06

POWER DRIVEN HOLLOW STEM AUGER; SAMPLE-TYPES & SIZES 1 3/8” I.D. SPLIT SPOON HAMMER WGT: 140 POUNDS

HAMMER DROP: _ 30" DRILLING FLUID: NONE  CORE DATA-TYPE BARREL: enam—a TYPE & SIZE BIT: ]
GROUND WATER: DATE AND DEPTH: _10-2-06; -47.5 FT. (ELEV. 49.45 M) DRILL MANUFACTURER TYPE & NO. CME - 55
“X" COORDINATE: 153862.1439 “¥Y" COORDINATE: 218601.2117 ELEVATION: 63.93M JOB NO.: 06-2749
DEPTH| ELEV. | SP.T.“N" OBSEVATION WELL
i VALLED GEOLOGIC DESCRIPTION OF MATERIALS [a N Wy S Td
_36 | |
a7 v A
_38
_39 /
40 32-27 |, 61 | 208} —
_a 34
_ 42 /
_43
_44 | A
45 15— 16 / 46 | 240 - Z
48 30 2 :
a7 ! : 2
4| ° / g
_49 / 2
50 26-36 |/ 504" 175 | i
51 s0/4" | > :
52 / Expansive - tan changing to gray — clay Z
53 | (scaling)followed by lens sandy silt - reddish z B
54 P z
. 55 20-29 79 | 185} — E
__56 50 / 2
57 ‘ &
58 g
Tso 4 :
60 21-31 Ny 72 | 1961 -- B
_ 6 41 / -
_62 g
_B3 L7 -
_64 / 5
65 10-21 | . 50 | 19.0| — x
__66 29 )
67 u /
_ 68 =
_ 89 ; .
70 19-36-54/4" . 54/4") 184 | — rL
T= INDICATED AS NEEDED (1) NO. OF BLOWS REQUIRED TO DRIVE SAMPLER 067, 612, 12-18"

(2) FORCE TO CAUSE THIN WALLED SAMPLER TO PENETRATE ATRATE % FT/SEC, N =SUM OF THE LAST 12" OF SAMPLER PENETRATION
W), = NATURAL MOISTURE CONTENT IN % OF DRY WEIGHT LL = LIQUID LIMIT

Qu = UNCONFINED COMPRESSIVE STRENGTH IN TONS PER SQ. FT. Pl = PLASTICITY INDEX
Td = TYPE OF DRILLING % = PERCENT FINER THAN NO, 200 SIEVE

(A) =STANDARD BORING IN SOILS SHOWING "N" VALUES BELOW 50 {a = DESCRIFTION MADE BY MR. MARIO SORIANO RESSY, GEOLOGIST
(B) =ROTARY DRILLING USING ALLOY DRAG BIT AND/OR IN SOILS SHOWING “N" VALUES ABOVE 50 [b = SEE ATTACHED WELL DETAILS
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TEL. 787-259-1410 VICTOR E. RIVERA & ASSOCIATES PO BOX 32198
FAX: 787-259-1604 GEOTECHNICAL ENGINEERS PONCE, PR 00732-2198

RROJECT: Municipal Landfill Lateral Expansion BORING NO.. 104

SHEET NO.: 4
LOCATION: Barinas Ward, Yauco, Puerto Rico CLIENT: LM Waste Service Corp.

INSPECTOR: _J. Nazario DRILLER: W, Perez WORK STARTED: __10-2-06  WORK FINISHED:

10-2-06
POWER DRIVEN HOLLOW STEM AUGER; SAMPLE-TYPES & SIZES 1 3/8” 1.D. SPLIT SPOON HAMMER WGT:

140 POUNDS
HAMMER DROP: _ 30” DRILLING FLUID: NONE  CORE DATA-TYPE BARREL: e TYPE & SIZE BIT:

——

GROUND WATER: DATE AND DEPTH: _10-2-06; -47.5 FT. (ELEV. 49.45 M) DRILL MANUFACTURER TYPE & NO. CME ~ 55

"X COORDINATE: 153862.1439  “Y" COORDINATE: 218601.2117 _ ELEVATION: _ 63.93M __ JOB NO.:

06-2749

DEPTH| ELEV SP.T. “N”

N e | e GEOLOGIC DESCRIPTION OF MATERIALS [a N | we | qu °BSE"“?b°" WBLL | 74

7
72
_73
_74

75 25-43

76 50/4”
77

_78
_ 79
80 23-50
_ 8
82

83

84

85 26-50
86

87

88

_89
90 2660
_ 9
_o2| 41.89
_93
_ o4
95 25-37
_9 50/4"
_or
_98
_99
100 52/6"
_101
_102
_103
_104 | 32.23 -104.0'

105 30-65 55/6" | 16.5

3

]
e

el
q_ i

T LR
Rt ROE

-

-
-

L300

50/4" | 17.3) -

-
2

-

-
XA

-

s0/6”f 178 | —

Brown clay — calcareous seams — fast scaling - dry

50/6" | 175 —

60/6") 145 —

-82.0'

50/4") 15.1 | -

Gravel fragments and sand, clayey, dry, very dense —
brown

52/6"| 122} --

B EGEEENEA N NN AN NN N NN

* = INDICATED AS NEEDED (1) NO. OF BLOWS REQUIRED TO DRIVE SAMPLER 06", 612", EEXT Y
(2) FORCE TO CAUSE THIN WALLED SAMPLER TO PENETRATE AT RATE 12 FT/SEC. N = SUM OF THE LAST 12" OF SAMPLER PENETRATION

Wy = NATURAL MOISTURE CONTENT IN % OF DRY WEIGHT LL = LIQUID LIMIT

Qu = UNCONFINED COMPRESSIVE STRENGTH IN TONS PER SQ. FT. Pl = PLASTICITY INDEX

Td = TYPE OF DRILLING % =PERCENT FINER THAN NO, 200 SIEVE

(A) =STANDARD BORING IN SCILS SHOWING *N" VALUES BELOW 50 [a= DESCFEIPTION MADE BY MR. MARIO SORIANO RESSY, GEOLOGIST
(B) =ROTARY DRILLING USING ALLOY DRAG BIT AND/OR IN SOILS SHOWING “N" VALUES ABOVE 50 [b = SEE ATTACHED WELL DETAILS




TEL. 787-259-1410
FAX: 787-259-1604

[ &
VIC10R E. RIVERA & ASSOCIATES
GEOTECHNICAL ENGINEERS

r?ROJECT: Municipal Landfill Lateral Expansion

'BORING NO.: __101

LOCATION: Barinas Ward, Yauco, Puerto Rico CLIENT:

SHEET NO.:

PO BOX 32198

PONCE, PR 00732-2198

4l4

LM Waste Service Corp.

INSPECTOR: _J. Nazario DRILLER: _W. Perez WORK STARTED:

POWER DRIVEN HOLLOW STEM AUGER; SAMPLE-TYPES & SIZES

HAMMER DROP: 30"  DRILLING FLUID:

_NONE

1 3/8” 1.0, SPLIT SPOON

CORE DATA-TYPE BARREL:

_ 1206

WORK FINISHED:

HAMMER WGT:

11-2-08

140 POUNDS

GROUND WATER: DATE AND DEPTH:

TYPE & SIZE BIT:

10-2-08; -47.5 FT. (ELEV. 49.45 M) DRILL MANUFACTURER TYPE & NO.

CME - 55

"X’ COORDINATE:

153862.1439

“Y" COORDINATE:

218601.2117

ELEVATION:

63.93 M

JOB NO.:

_ 062749

DEPTH
FT.)

ELEV.
M)

S.P.T. “N"

VALUES

GEOLOGIC DESCRIPTION OF MATERIALS [a

Qu

L Pl

%

Td

109

| 106
107

108

110

__111
112
[ 113
114
115

29.49

28.88

37—

50/3"

50/4”

Silty clay, some sand, hard — dark brown / little white

seams

50/4°1 156 | ---

S NEAY

-113.0

Silty clay and gravel limestone fragments, very dense —

%.4.| dark reddish gray -115.0'

50/3"§ 219§ --—-

| 116
| 147
118
| 119
120
| 121
| 122
| 123
| 124
125
| 126
127
| 128
129

130
| 131
| 1D
| 133
| 134
135
| 136
| 137
| 138
| 139

140
* = INDICATED AS NEEDED

Td = TYPE OF DRILLING

(A) =STANDARD BORING IN SOILS SHOWING “N" VALUES BELOW 50
ROTARY DRILLING USING ALLOY DRAG BIT AND/CR IN SOILS SHOWING “N” VALUES ABOVE 50

END OF BORING

(1) ND. 0

{2) FORCE TO CAUSE THIN WALLED SAMPLER TO PENETRATE AT RATE % FT/SEC.
Wy, = NATURAL MOISTURE CONTENT IN % OF DRY WEIGHT
Qu = UNCONFINED COMPRESSIVE STRENGTH IN TONS PER SQ. FT.

F BLOWS REQUIRED TO DRIVE SAMPLER 06", 812, 1215°

LL = LIQUID LIMIT
Pl = PLASTICITY INDEX

b = SEE ATTACHED WELL DETAILS

N = SUM OF THE LAST 12" OF SAMPLER PENETRATION

% = PERCENT FINER THAN NO. 200 SIEVE
[a = DESCRIPTION MADE BY MR. MARIO SORIANO RESSY, GEOLOGIST =
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LATERAL EXPANSION
MUNICIPAL LANDFILL

BARINAS WARD, YAUCO, P.R.

LM WASTE SERVICES, INC

[HEIGHT OF TOP OF SURFACE CASING/WELL

EAEABA BB RAE AR R AR AR AR AR R RL R AR AR

|ABOVE GROUND SURFACE (VARIES)
CONCRETE PAD

__l4"e STEEL sum—'acc CASING (AGAINST VANDALISM)

MTH LOCKING €

ATRAEAELVEAVEAR VR URA BB ARA R LR VR R UR - ALRURARY

Iuﬂllw OF SURFACE CASING BELOW GROUND

RISER: PVC SCH,

jweLL 40
" VTHREATED ~ FLUSH JONT - 2 10,

]MPTH OF SURFACE SEAL BELOW GROUND

|SURFA

{2' BENTONITE SEAL

DEPTH OF TOP OF FILTER PACK
BELOW GROUND SURFACE

lrer pack: swca sanp 6-20

1DIAMETER OF BOREHOLE ~ 7° @

45'=0Q" 'pepm OF TOP OF SCREENED SECTION
JIYPE OF SCREEN SECTIONS: PVC SCH. 40
{TREATED~ FLUSH JOINT— 2° 1.0.,#10 SLOT
65'=0" - ]bEPTH OF BOTTOM OF SCREENED SECTION
70'-0" IDEP'I‘H OF BOTTOM OF WELL PLUG
Er BENTONITE SEAL
‘lsaavn. (BOREHOLE BACKFI
114'-3" ITOTAL DEPTH OF HOLE
MONITORING WELL # 101
CONSTRUCTION DETAILS

NOT TO SCALE
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TEL. 787-259-4410 VICTOR E. RIVERA & ASSOCIATES PO BOX 321908
FAX: 787-259-1604 GEOTECHNICAL ENGINEERS PONCE, PR 00732-2198
RROJECT: Municipal Landfill Lateral Expansion BORING NO.: 102 SHEET NO.: 1/6
LOCATION: Barinas Ward, Yauco, Puerto Rico CLIENT: LM Waste Service Corp.
INSPECTOR: J. Nazario DRILLER: W. Perez WORK STARTED: 11-6-06 WORK FINISHED: 11-14-06
POWER DRIVEN HOLLOW STEM AUGER; SAMPLE-TYPES & SIZES 1 3/8” L.D. SPLIT SPOON HAMMER WGT: 140 POUNDS
HAMMER DROP: 30" DRILLING FLUID: NONE CORE DATA-TYPE BARREL: mmenee TYPE & SIZE BIT: ——mm—
GROUND WATER: DATE AND DEPTH:  11-14-06; 84.0 ft (ELEV. 102.87 m) DRILL MANUFACTURER TYPE & NO. CME - 55
“X" COORDINATE: 154077.6249 “¥" COORDINATE: 218026.1015 ELEVATION: 128.78 JOBNO.: = 06-2749
‘("'__51? ;“" E'('ME)" 5\;';:{6;’;" GEOLOGIC DESCRIPTION OF MATERIALS [a N | wy | qu | OBSEVATONWELL | o,
'’ i
- ”
i 5.
_3 v o 2.0 -—
4 o
5 504" | 504" 1.0 | —
_6 % .
i 502" |e- s02°| 44 | —
_8 D
o o)
0 S P sor2'| 26 | -
1 ‘;
12 i
__13 ';:
_14 + 3 | Limestone fragmented by sampling process, very
15 50/4 ¢ | dense — pinkish white to pink 504" 38 | —
_18 " :
17 bo P
18 . y
19 ‘e ri D@
20 27-18 Lo 38 | 19} - 1] i
’0' Eli 4
_21 20 ‘o Wi
o e
_2 0! K
_24 o } l i
v ' it A
25 15-6 S': 14 4.7 - ; ;
_26 20 o i
_ar s, i
_ 28| 120.25 -, -28.0° i
29 Y. § i
30 31-48 [, 98 | 102]| — Fil
_ 31 50 , ;'/ Calcareous sandy silt, some limestone fragments, i
a2 . /] dense - yellow (i.e. marly material) f B
_33 e ;
_ 34 | 118.42 4 340 :
35 50/1" ‘o] 50/17 | *** e L
*= INDICATED AS NEEDED (1) NO. OF BLOWS REQUIRED TO DRIVE SAMPLER 08", 6°-12, 12-18"

(2) FORCE TO CAUSE THIN WALLED SAMPLER TO PENETRATE AT RATE % FTI/SEC. N = SUM OF THE LAST 12" OF SAMPLER PENETRATION
Wy = NATURAL MOISTURE CONTENT IN % OF DRY WEIGHT LL = LIQUID LIMIT

Qu = UNCONFINED COMPRESSIVE STRENGTH IN TONS PER £Q. FT. Pl = PLASTICITY INDEX
T¢ = TYPE OF DRILLING

% = PERCENT FINER THAN NO. 200 SIEVE
(A) =STANDARD BORING IN SOILS SHOWING "N" VALUES BELOW 50 {2 = DESCRIPTION MADE BY MR. MARIO SORIANO RESSY, GEOLOGIST
(B) =ROTARY DRILLING USING ALLOY DRAG BIT AND/OR IN SOILS SHOWING “N" VALUES ABOVE 50 50 [b = SEE ATTACHED WELL DETAILS
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TEL. 787-259-1410 VICTOR E. RIVERA & ASSOCIATES PO BOX 32198
FAX: 787-259-1604 GEOTECHNICAL ENGINEERS- PONCE, PR 00732-2198

PROJECT: Municipal Landifill Lateral Expansion BORING NO.. _ 102 _ SHEET NO.: 2/6

LOCATION: Barinas Ward, Yauco, Puerto Rico CLIENT: LM Waste Service Corp.

INSPECTOR: _J. Nazario DRILLER: _W. Perez WORK STARTED: __ 11-6-06  WORK FINISHED:

11-14-06

POWER DRIVEN HOLLOW STEM AUGER; SAMPLE-TYPES & SIZES 1.3/8” 1.D. SPLIT SPOON HAMMER WGT: 140 POUNDS

HAMMER DROP: _ 30" _ DRILLING FLUID: NONE _ CORE DATA-TYPE BARREL: e TYPE & SIZE BIT:

GROUND WATER: DATE AND DEPTH: __11-14-06; 84.0 ft (ELEV. 102.867 m) DRILL MANUFACTURER TYPE & NO. CME - 55

“X" COORDINATE: 154077.6249  “Y" COORDINATE: 218026.1015  ELEVATION: 128.78  JOBNO.:

06-2749

DEPTH| ELEV. S.P.T.“N" OREEVATION WELL
{FT.} (M) * VALUES GEOLOGIC DESCRIPTION OF MATERIALS [a N Wy Qu o

36

_37
38

39

40 §50/2"

SR HLETR PRAFy gLy

v

502"y 1.7 § —

[

41

_42

Y-

P T

50’2!! ek i

_ 43

45 50/2"

o very dense, white to pink limestone - fragmented by
47 sampling process

50 5012 sor’| 27 | —

55 501"

57 § 11141 -57.0'

{.
50/1" ke —_— t
f

60 5-16

Fragmented pink limestone intermixed whit very plastic | 41 | 114 | - a0
grayish clay (b) g

_61 25

109.58 -63.0'

65 25-20 | 44 | 2171 -
66 26 / . . . i

v | Olive gray plastic clay with small limestone fragments —
87 moist. Becoming more sandy with depth.

_69 V

70 37 — 45 - 25)4] 700} 70 | 180

B
* = INDICATED AS NEEDED (1} NO. OF BLOWS REQUIRED TO DRIVE SAMPLER 08", ™12, 12"-18”
(2) FORCE TO CAUSE THIN WALLED SAMPLER TO PENETRATE AT RATE % FT/SEC. N = SUM OF THE LAST 12" OF SAMPLER PENETRATION
Wy = NATURAL MOISTURE CONTENT IN % OF BRY WEIGHT LL = LIQUID LIMIT
Qu = UNCONFINED COMPRESSIVE STRENGTH IN TONS PER SQ. FT. Pl = PLASTICITY INDEX
Td = TYPE OF DRILLING % =PERCENT FINER THAN NO, 200 SIEVE

(A} =STANDARD BORING IN SOILS SHOWING “N" VALUES BELOW 50 [a = DESCRIPTION MADE BY MR. MARIO SORIANO RESSY, GEOLOGIST
(B) =ROTARY DRILLING USING ALLOY DRAG BIT AND/OR IN SOILS SHOWING "N" VALUES ABOVE 50 [b = SEE ATTACHED WELL DETAILS
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TEL. 787-259-1410 VIC10R E. RIVERA & ASSOCIATES PO BOX 32198
FAX: 787-250-1604 GEOTECHNICAL ENGINEERS PONCE, PR 00732-2198

:PROJECT: Municipal Landfill Lateral Expansion BORING NO.: 102 SHEETNO.:

LOCATION: Barinas Ward, Yauco, Puerto Rico CLIENT: LM Waste Service Corp.

36

—_——

INSPECTOR: _J. Nazario DRILLER: _W. Perez WORK STARTED: __ 11-6-06  WORK FINISHED:

POWER DRIVEN HOLLOW STEM AUGER; SAMPLE-TYPES & SIZES 1 3/8" 1.D. SPLIT SPOON HAMMER WGT:

GROUND WATER: DATE AND DEPTH: _ 11-14-06; 84.0 ft (ELEV. 102.87 m)  DRILL MANUFACTURER TYPE & NO.

11-14-06

140 POUNDS
HAMMER DROP: _ 30" _ DRILLING FLUID: NONE _ CORE DATA-TYPE BARREL: — TYPE & SIZE BIT:

CME -55

“X" COORDINATE: 154077.6249  “Y” COORDINATE: 218026.1015 ELEVATION: 128.78  JOBNO.:

06-2749

DEPTH| ELEV. S.P.T."N”

el = e GEOLOGIC DESCRIPTION OF MATERIALS [a N | wy | qu | OBSEVATIONWELL

Td

7

72
73

74

75 32 - 50/4"
76

7
_78 | 105.01

79

80 20-22
81 26

_82
83

| W

85 50/5"
_86
_87

_ 88
89

90 22-20
91 28

92

93

94

95 50/2"
_96
97

_8
_99
100 18-26
101 50/3"
_102
103

104
105 50/3° V4 503" | 120} —

Olive gray plastic clay with small limestone fragments ~
moist. Becoming more sandy with depth soia | 17.3

127

-78.0°

48 | 182§ —

50/5° ) 274 -

48 | 334 | —

Moist mudstone - sandy — hard — dark gray — shell
fragments. Becoming more sandy with depth

o | = | -

26/6" | 263 | ---

B N T T L T L N Y

S e e
* = INDICATED AS NEEDED (1) NO. OF BLOWS REQUIRED TO DRIVE SAMPLER 0"-6", 8°12", 12™-18°

(2) FORCE TO CAUSE THIN WALLED SAMPLER TO PENETRATE AT RATE % FT/SEC. N =SUM OF THE LAST 12° OF SAMPLER PENETRATION

Wy = NATURAL MOISTURE CONTENT IN % OF DRY WEIGHT LL = LIQUID LIMIT
Qu = UNCONFINED COMPRESSIVE STRENGTH IN TONS PER SQ. FT. Pl = PLASTICITY INDEX
Td = TYPE OF DRILLING % =PERCENT FINER THAN NO. 200 SIEVE
(A} =STANDARD BORING IN SOILS SHOWING "N" VALUES BELOW 50 [a = DESCRIPTION MADE BY MR. MARIO SORIANO RESSY, GEOLOGIST

=ROTARY DRILLING USING ALLOY DRAG BIT AND/OR IN SOILS SHOWING "N’ VALUES ABOVE 50 [b = SEE ATTACHED WELL DETAILS
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TEL. 787-259-1410 VICTOR E. RIVERA & ASSOCIATES

PO BOX 32198
FAX: 787-259-1604 GEOTECHNICAL ENGINEERS- PONCE, PR 00732-2198
FéROJECT: Municipal Landfill Lateral Expansion BORING NO.: 102  SHEETNO.: 416
LOCATION: Barinas Ward, Yauco, Puerto Rico CLIENT: LM Waste Service Corp.
INSPECTOR: J. Nazario DRILLER: W. Perez WORK STARTED: 11-6-06 WORK FINISHED: 11-14-06

POWER DRIVEN HOLLOW STEM AUGER; SAMPLE-TYPES & SIZES 1 3/8" 1.D. SPLIT SPOON HAMMER WGT: 140 POUNDS

HAMMER DROP: _ 30" DRILLING FLUID: NONE  CORE DATA-TYPE BARREL: —— TYPE & SIZE BIT: o

GROUND WATER: DATE AND DEPTH:  _11-14-06; 84.0 ft (ELEV. 102.87 m) DRILL MANUFACTURER TYPE & NO.

CME - 55

“X” COORDINATE: 154077.6249  “Y" COORDINATE: 218026.1015  ELEVATION: 128.78  JOB NO.:

06-2749

?IET")T“ E:-ME," ﬁ,‘;;_"ug; GEOLOGIC DESCRIPTION OF MATERIALS [a N | wy | qu | OBSEVATIONWELL

| 108
| 107
| 108
| 109
110 50/3"
| 111
| 112
[ 113
| 114
115 50/6"

50/3" | 138 | --

50/3"} 14.0] —-

117

116

R3S

BOL LY
R T R S e

(S e L

. 118
| 119
120 38 —-50/2"
| 121
122

-

-
o5

R Ty =

-

50/2" | 146 | ---

A
e,

| 123
| 124
125 30-28

.‘...‘,-.-
S

Moist mudstone ~ sandy — hard - dark gray — shell
fragments. Becoming more sandy with depth

28/6"1 224 | -

| 126 50/3"
127
| 128
| 120

130 36 - 36 36/6" ) 196 | ---

131 50/4"
| 132
| 133
| 134

135 28-30

306" 219 | -
136 50/4"

137
138 i
| 139

e N, I N T Y

140 29-28-50/4" 29/6" | 23.3 § ---

* = INDICATED AS NEEDED (1) NO. OF BLOWS REQUIRED TO DRIVE SAMPLER 0°-6", 6"-12", 12°-18"

{2) FORCE TC CAUSE THIN WALLED SAMPLER TO PENETRATE AT RATE % FT/SEC.

N = SUM OF THE LAST 12" OF SAMPLER PENETRATION
Wy, = NATURAL MOISTURE CONTENT IN % OF DRY WEIGHT

LL = LIQUID LIMIT
Qu = UNCONFINED COMPRESSIVE STRENGTH IN TONS PER SQ. FT. Pl = PLASTICITY INDEX
Td = TYPE OF DRILLING % =PERCENT FINER THAN NO. 200 SIEVE
(A) =STANDARD BORING IN SOILS SHOWING "N" VALUES BELOW 50

[a = DESCRIPTION MADE BY MR. MARIO SORIANO RESSY, GEOLOGIST
(B) =ROTARY DRILLING USING ALLOY DRAG BIT AND/OR IN SOILS SHOWING “N* VALUES ABOVE 50 [b = SEE ATTACHED WELL DETAILS
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TEL. 787-260-1410 VICTOR E. RIVERA & ASSOCIATES PO BOX 32198
FAX: 787-259-1604 GEOTECHNICAL ENGINEERS. PONCE, PR 00732-2198

PROJECT: Municlpal Landfill Lateral Expansion BORING NO.: _ 102 _ SHEETNO.: 516

LOCATION: Barinas Ward, Yauco, Puerto Rico CLIENT: LM Waste Service Corp.

INSPECTOR: _J. Nazario DRILLER: _W. Perez WORK STARTED: __ 11-6-06  WORK FINISHED: 11-14-06

POWER DRIVEN HOLLOW STEM AUGER; SAMPLE-TYPES & SIZES 1.3/8” L.D. SPLIT SPOON HAMMER WGT: 140 POUNDS

HAMMER DROP: _ 30" DRILLING FLUID: NONE _ CORE DATA-TYPE BARREL: — TYPE & SIZE BIT:

wneme

GROUND WATER: DATE AND DEPTH: _11-14-06; 84.0 fi (ELEV. 102.87 m) DRILL MANUFACTURER TYPE & NO. CME - 55

“X" COORDINATE: 154077.6249  “Y” COORDINATE: 218026.1015__ ELEVATION: 128.78  JOBNO.: 06-2749

DEPTH} ELEV. S.P.T. “N" OBSEVATION WELL
: E MATERIA w,
{F7) ™ VALUES GEOLOGIC DESCRIPTION OF LS [a N N Qu b

__144
_142
__143

144

50/3" | 197 | -—

145 43 - 50/3"
__146 :
47
148
__149

150 27 -29 20/6" | 491 % —

__151 50/4'
_152
153
154

155 50/3"
__156
__157
__158

__159
160 38 -50

SRR

R
L.

;8

SN

Rt

) »..

-

-

M w

50/3" | *** -

b0
L5
R P

-
503

Moist mudstone — sandy — hard — dark gray — shell
fragments. Becoming more sandy with depth

!

-

SSe

8

50 !6" ek T

161

_ 162
163

164

165 28 - 42 42/6° | 200 | -

__168 50/3"
167
__168
__169
170 23-29
i 50/3”

29/6°) 236 —

e NN NS SN a S NSNS NN

50/6" | 154 | --

* = INDICATED AS NEEDED (1) NO. OF BLOWS REQUIRED TO DRIVE SAMPLER 0°-6", 612", 12"-18"

(2) FORCE TO CAUSE THIN WALLED SAMPLER TO PENETRATE AT RATE % FT/SEC. N = SUM OF THE LAST 12" OF SAMPLER PENETRATION
Wy, = NATURAL MOISTURE CONTENT IN % OF DRY WEIGHT LL = LIQUID LIMIT
Qu = UNCONFINED COMPRESSIVE STRENGTH IN TONS PER SQ. FT. Pl = PLASTICITY INDEX
Td = TYPE OF DRILLING % =PERCENT FINER THAN NO. 200 SIEVE
{(A) =STANDARD BORING IN SOILS SHOWING “N" VALUES BELOW 50 [a = DESCRIPTION MADE BY MR. MARIO SORIAND RESSY, GEOLOGIST
(B) =ROTARY DRILLING USING ALLOY DRAG BIT AND/OR IN SOILS SHOWING “N" VALUES ABOVE 50 [b = SEE ATTACHED WELL DETAILS
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TEL. 787-259-1410 VICTOR E. RIVERA & ASSOCIATES PO BOX 32198

FAX: 787-259-1604 GEOTECHNICAL ENGINEERS. PONCE, PR 00732-2198
E'ROJECT: Municipal Landfill Lateral Expansion BORING NO.: 102 SHEET NO.: 6/6
LOCATION: Barinas Ward, Yauco, Puerto Rico CLIENT: LM Waste Service Corp.

INSPECTOR: J. Nazario PRILLER: W. Perez WORK STARTED: 11-6-06 WORK FINISHED: 11-14-06

POWER DRIVEN HOLLOW STEM AUGER; SAMPLE-TYPES & SIZES 1 3/8" I.D. SPLIT SPOON HAMMER WGT: 140 POUNDS

HAMMER DROP: _ 30” _ DRILLING FLUID: NONE _ CORE DATA-TYPE BARREL: it TYPE & SIZE BIT:

GROUND WATER: DATE AND DEPTH: _11-14-06; 84.0 ft (ELEV. 102.87 m) DRILL MANUFACTURER TYPE & NO. CME - 55

“X” COORDINATE: 154077.6249  “Y" COORDINATE: 218026.1015  ELEVATION: 128.78 _ JOB NO.: 06-2749

DEPTH] ELEV. S.P.T. “N” OBSEVATION WELL
(FT) ) VALUES GEOLOGIC DESCRIPTION OF MATERIALS [a N Wy Qu Td

176 ;’4.- Moist mudstone — sandy - hard — dark gray — shell
177 ' | fragments. Becoming more sandy with depth

. 178 | 74.53 -178.0°
179 £

1123 3850 + | Volcanic sandstone — conglomerate — dark gray e AT | e

- L3

| 182 iy
| 183 B
| 184 | 72.70 i -184.0°

185 sor2 |4 ] 502" | 8.2
186 Lens of organic — black sand with some silt and shell
[ az /A/ fragments (loose)

| 188 | 71.48 4 -188.0°
| 189 e
190 36-50 s0/6" | 182 | —
101 I
192 5.

|19 "+ | Gray volcanic conglomerate and some volcanic

194 ; *| sandstone .
195 50/2" , 50/2"§ 5.1 -—
196 | - e

| 197 .
198
| 199 _
200 | 67.82 s/ |s: -200.0§ s072" | 19.7 | -~

S

b
/)
o)
)
A
2
,"'
i
Y

B

B

Bt
RN AR

v
-
et A

A
&2

201 END OF BORING

| 202
203

204

205
| 206 *** = No recovery
207
| 208
| 209

210

* = INDICATED AS NEEDED (1) NO. OF BLOWS REQUIRED TO DRIVE SAMPLER 0°6", 6"-12°, 12"-18"
(2) FORCE TO CAUSE THIN WALLED SAMPLER TO PENETRATE AT RATE Y% FT/SEC. N = SUM OF THE LAST 12" OF SAMPLER PENETRATION

Wy = NATURAL MOISTURE CONTENT IN % OF DRY WEIGHT LL =LI1QUID LIMIT
Qu = UNCONFINED COMPRESSIVE STRENGTH IN TONS PER SQ. FT. Pl = PLASTICITY INDEX
Td = TYPE OF DRILLING % = PERCENT FINER THAN NO. 200 SIEVE
(A) =STANDARD BORING IN SOILS SHOWING “N" VALUES BELOW 50 [a = DESCRIPTION MADE BY MR. MARIO SORIANO RESSY, GEOLOGIST

(B) =ROTARY DRILLING USING ALLOY DRAG BIT AND/OR IN SOILS SHOWING "N" VALUES ABOVE 50 {b = SEE ATTACHED WELL DETAILS




LATERAL EXPANSION
MUNICIPAL LANDFILL

BARINAS WARD, YAUCO, P.R.

LM WASTE SERVICES, INC

HEIGHT OF TOP OF SURFACE CASING/WELL
ABOVE GROUND SURFACE (VARIES)

CONCRETE PAD

l4"s STEEL SURFACE CASING (AGAINST VANDALISM)
LOCKING CAP

'!' MATH
2 g sl_on |
. —|BOTTOM OF SURFACE CASING BELOW GROUND
“'- *
o 3t fweL. miser: Pve seu. 40
2, " 'THREATED — FLUSH JOINT - 2 1O,
64'-0" IDEPTH OF SURFACE SEAL BELOW GROUND .
{surFAcE
Iz’ BENTONITE SEAL
66'-0" |OEPTH OF TOP OF FILTER PACK
1 BELOW GROUND SURFACE
lnum PACK: SILICA SAND 6-20
J!mmzm OF BOREHOLE - 7@
68 -0 ',:Epm OF TOP OF SCREENED SECTION
JTYPE OF SCREEN SECTIONS: PVC SCH. 40
|TREATED~ FLUSH JOINT— 2° 1.0.,#10 SLOT
r "
88 -0 Iljzpm OF BOTTOM OF SCREENED SECTION
] n
93 -0 Enspm OF BOTTOM OF WELL PLUG
< —|r* senTomre seaL ——
'lsmva. (BOREHOLE BACKFILL)
1 L ]
200°-0 :mm DEPTH OF HOLE
Lgi’:.;: s_t:-:_.
MONITORING WELL # 102 BRI
vt bl ebnt o B e el B A B B
CONSTRUCTION DETAILS 13 WOV,

NOT TO SCALE






