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YEARS @

100  Douglas, Inc.

BORING NUMBER: CD-12

of 4

CORING LOG SHEET NUMBER: 1

PROJECT NUMBER: 26553A

LOCATION: Manhattan
CLIENT: MTA

PROJECT: No 7 Subway line Extension

CONTRACTOR: Jersey Boring & Drilling

DRILLER: M. Blejuwas
INSPECTOR: A. Zabala

DATUM:

RIG TYPE: CME 75

DRILLING METHOD: Diamond drilling with double core barrel

LOCATION: LIRR (West Side Yard)
COORD. N: 213,877.0 E: 983,374.0
STN. NO.
SURFACE ELEV.:108.0 feet

OFFSET:

START DATE: 5/27/03 TIME: 8:00 am
FINISH DATE: 6/1/03

TIME: 4:00 pm

GROUNDWATER DATA

CORE BARREL DATA: NOTES: Water | Casing | Hole
Depth Depth Depth
TYPE: NX Date Time (ft) (ft) (ft)
CORE SIZE: 2" 6/2/03 | 11:30 am 5.4 25.0 120.0
O.D.: 3"
I.D.: 2"
CASING SIZE: 4" (45"
< DISCONTINUITY DATA
— £ o€ = e DESCRIPTION AND REMARKS o
3 E ZZ N N (Lithology, Structure, Weathering, z = = =
e ':'L_:J ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
L o W w [a] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < Iﬁ':J Il'li MB - Denotes mechanical break = <Z,: "r'gJ
O
Gray Quartz, Feldspar, Biotite SCHIST, slightly I R4 30 1.5 2 252
= weathered, sound to slightly fractured, moderate S
fracture spacing, strong rock, coarse to fine grained. 20 1.5 | 1.0 26.2
B C-1 54 100 87 - Garnets 1/8" up to 3/16" throughout run 0 1.5 1.0 | 26.257
i 25.0-29.5 ~Yellow rusted joints at 26.5' and 27.9' 0 | 15| 10| 263
-Decomposed rock at 27.9' 30 1.5 1.0 26.5
- -Faster drilling rate at 26' to 27' 35us - - 27.1
———————————————————————— * - _
— 30 Gray Quartz, Feldspar, Biotite SCHIST, slightly I R4 ;SOMB ) ) %;g_
weathered, sound, wide fracture spacing, strong rock, - 41\63 15 2 279
i c-f grained. 35 | 15| 2 | 27.95]
| C-2 -Garnets 1/8" up to 3/16" present throughout the run. *40,, : ) 28 4 -
29.5 - 34.6| 61 100 | 100 | _yellowish rusted joint @ 34.1' and 33.2' *40MB ) ) 28.9
B .
i *AS5us| - - 29.1 7
| 40up | - - 29.5 |
________________________ 40 | - - 31.8
— 35 Gray Quartz, Feldspar, Biotite SCHIST, slightly II R4 |30y | 1.5 1 33.2-
weathered, sound moderate to fine fracture spacing, 10 3 1 34.1
B strong rock, coarse to fine grained. 30up - - 34.6 7
B -Wavy foliation at high angles 25us - - 36.1 |
-Red-yellow stains at 37.6' and 38.3' 35us - - 36.4
= -Garnets up to 1/4" size 10 1.5 1.0 37.6
-High angle incipient hairline fracture, slightly 5 1.5 1 383
B C-3 weathered, cutting across joint at 40.4' 1 _ _ 39 |
L 40 34.6-44.2 115 | 1001 1004 o blende Biotite SCHIST from 44' to 44.2' S ? _|
| 20 3 1 40.4
| Ovs - - 41.5
i —— e —— —— — — — = — — — — — 60 1.5 2 43.8 7
44.2'-48.1 light gray-white GRANITE, unweathered, I R5 |39 - 449
45 sound, wide fracture spacing, very strong, medium to MB T
B fine grained ]
-Some core lost near 44.2' (Hornblende Biotite Schist 20y - - 46
= and top of Granite) .
| 35w | - - 47.3 |
48.1'-54.2' - Gray Quartz, Feldspar, Biotite SCHIST, | 1I R4 | Oyp - - 48.1
B C-4 118 | 98 o8 | wavy foliation, slightly weathered, slightly to sound 7
44.2 - 54.2 fracture, moderate fracture spacing, strong rock, 10 1.5 1 49 4

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/21/06

Boring No.

CD-12 Sheet

1 of 4



YEARS @

% Parsons

= Brinckerhoff
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— 190 Douglas, Inc.

CORING LOG

BORING NUMBER: CD-12

(continued)

SHEET NUMBER:

2 of

PROJECT NUMBER: 26553A

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: M. Blejuwas

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/21/06

CLIENT: MTA INSPECTOR: A. Zabala
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
3 E Z 3 N N S (Lithology, Structure, Weathering, z = = =
e ':'L_:J ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
L o W w [m] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < Iﬁ':J Il'li MB - Denotes mechanical break = <Z,: "r'gJ
O
coarse to fine grained 30y - - 49.6
= -At 54' light gray-white PEGMATITE 35w | - - 49.9
-High angle incipient fracture, slightly weathered
B cuts across joint 53.9' 30up - - 51.8 7
| 40 | - - 52.5
$43759.5 and 624630, Tight Gray-White | 1 | Rs [S0m| 3 | 10 539
— 55 GRANITE unweathered, sound, wide fracture MB B
N spacing, very strong, medium to fine grained. 0 557
MB - - .
| Owms - - 57.3 |
B C-5 i
540 -63.9 116 | 100 | 100 60y | 3 1 58.8
— 60 59.5'to 62.4' - SCHIST intercalated with Granitic I R4 | 30y - - 59.1_]
material 40yp | - - 59.7
B 63.2'to0 63.9' - Dark gray SCHISTOSE GNEISS 30 ) 61 |
| 63.9' to 63.9 - Dark gray Hornblende Biotite SCHIST MB i
Unweathered, sound, wide fracture spacing, strong 30 . . 62.1
B rock, coarse to fine grained, wavy foliation OMB 3 1 62.6
-From 61.2'to 61.7' - High angle to vertical incipient %
| . 50 | 1.5 2 63.4 |
| fracture, slightly weathered and vuggy / I R4 |35 : ) 63.9
| 65 \-Trace Garnet (1/16" 1o 1/8") at 61.6't0 62.1' _ _ | srovid I R Bl
63.9'to 68.3' - Dark gray Hornblende Biotite MB
B SCHIST, unweathered, sound, moderate to wide ]
fracture, strong rock, coarse to fine grained
i 25 | 15 | 2 67 |
63.9-73.9 slightly weathered, sound, wide fracture spacing, 20,5 - - 69
— 70 very strong rock, medium to fine grained —
70"to 71.2' - Gray Mica SCHIST 20 | 151 10 ) 69.8
B -Rusted Joint @ 69.8' and 73.5' 1
| -Occasional high angle to vertical healed hairline 30us | - - 711 1
fractures Oyis - - 71.8
i 40 | - - 729 7
. ]t — —— 10 1.5 1 73.5
73.8"'to 78.0' - Light gray-white GRANITE, I R5 | o . - 73.9
L 75 unweathered, sound, wide fracture spacing, very P SMB i i 74 8
strong, medium to fine grained. MB )
| 35w | - - 75.5
i 7 78.0' to 83.8' - Gray Mica SCHIST, slightly I | R4 |3 ] ] 780 |
= 73.9-83.g 119 | 100 | 100 | weathered, moderate fracture spacing, slightly oo ) 786 1
’ fractured, strong rock, coarse to fine grained 2 5MB _ _ 78.7
{— 80 -Some Garnets (1/32" to 3/16") 40| - - 78871
- *45 3 78.9 -
10y - 79.2
i 25us | - - 79.8 7]
| *40 | 1.5 80.8
*A0p| - - 81.1
B Gray Mica SCHIST, (40 degree foliation), slightly II R4 |, 65 3.0 1.0 81.4 4
weathered, slightlv to sound fractures, moderate 40| - N 81.9
BoringNo. CD-12  Sheet 2 of 4
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100  Douglas, Inc.

CORING LOG

(continued)

BORING NUMBER: CD-12

SHEET NUMBER: 3 of 4

PROJECT NUMBER: 26553A

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: M. Blejuwas

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/21/06

CLIENT: MTA INSPECTOR: A. Zabala
< DISCONTINUITY DATA
—~ £ o€ = e DESCRIPTION AND REMARKS o
*gs “Ij Z L ; ;_’ = (Lithology, Structure, Weathering, Zz E S =
= E ZE i x X Continuity, Strength, Color, Grain Size) a Q ks o
T o W o T ~ =
E g W g § § d * - Denotes discontinuity along foliation ke E w S 3 =
Z L n O] o
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: &
O
fracture spacing, coarse to fine grained *35us| - - 82.2
= -From 89.6' to 90' - Dark gray Hornblende Biotite *40p| - - 82.5
C-8 74 | 100 | 100 SCHIST *40 | 1.5 1 83.1
B 83.8-90.0 -Red Garnets (1/16" to 3/16") along run *35a| - - 83.6 7
R *A0p| - - 83.8
*A0p| - - 85.5
B *A0p| - - 85.9
0 | ] “40y - | - | 862 |
Gray SCHIST, wavy foliation, slightly weathered, II R4 iOMB T . 86.9
- slightly fractured, moderate fracture spacing, coarse *40 1 1 87.4
to fine grained " 40 | 1.5 1 87.9
B -Friable from 93.1' to 93.3' iOMB B - 88.2 +
B -Slickensides at 94.1' " 40 | 1.5 2 88.3 ]
-Garnets up to 7/16" I | R1 iOMB ) 1 88.4
- C-9 108 | 100 | 87 -From 96.7' to 98.2" and 98.6' to 98.8' rock appears to ;;8 liS { 8%92 .
L 95 90.0 - 99.0\ be sheared along foliation planes *50,,| - . 206
*S0up| - - 89.7
B *A0p| - - 90
B Extremely fractured, extremely close to close fracture R3 8MB ] ] 9900'115 1
spacing along foliations planes from 97.4' to 97.9' Y ) ] 902
B MB - - 4]
1.5 1 90.7
Gray Mica SCHIST, slightly weathered, sound, wide | 1I R4 |, 0 L5 1 90.8
— 100 fracture spacing, strong rock, coarse to fine grained iOMB N N 91 _|
-Garnets within Schist up to 1/4" size 40 | 1.5 1 91.2
B 20s | - - 92.1 4
*40 | 1.5 2 93.2
EXCEPT 102'to 102.9', 104.7' t0 106.7, and 108.3' | 11 | R5 | ;40 | L5 | 2} 938
= to 109' - Light gray-white GRANITE, sound, slightly 2401 15 1 4 ) 939
C-10 weathered, medium to fine grained 40 1 0.5 2 94.1
B 99.0 - 120 | 100 | 100 10 3 2 94.4 -
L 105 109.0 103.8' to 105' and 106.7' to 107.5' - Dark gray 5013 12| 949 |
Hornblende Biotite GNEISS 10y B B 95.5
| 10ys | - - 95.6
Oz - - 95.7
- 30us | - - 9
60y | - - 96.1
i 35w | - - 96.2 7]
I 1 O O e 0 1.5 2 96.6
Light gray-white GRANITE, slightly weathered, II RS |40y | - - 97.1
— 110 sound, very strong, moderate to wide fracture 50 1.5 2 97.3
spacing, medium to fine grained. 75us - - 97.4
B Except 109' to 109.4' and 112.8" to 114' - Gray Mica *45 1 1.5 4 97.5 7
| SCHIST *45 | 1.5 4 97.6
*45 | 1.5 4 97.7
i C-11 *45 | 15 | 4 | 97.8
- . 4 .
- 109.0- | 120 | 100 | 97 45;8 ig 4 g;? —
L 115 119.0 45 | 15 | 1 | 983_
40 1.5 4 98.6
- 40 1.5 4 98.7 |
O - - 99
B *AS5 sl - - 99.5 7
| *A0p| - - 99.8
*40 | 1.5 1 100.1
I T O O e * i
Light gray-white GRANITE, slightly weathered, I R5 3%5 ig % }8(1)42‘
]
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NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/21/06

— 100

YEARS @

% Parsons

= Brinckerhoff
== AQuade &
Douglas, Inc.

BORING NUMBER: CD-12

CORING LOG SHEET NUMBER: 4

PROJECT NUMBER: 26553A

(continued)

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

DRILLER: M. Blejuwas

CONTRACTOR: Jersey Boring & Drilling

CLIENT: MTA INSPECTOR: A. Zabala
< DISCONTINUITY DATA
= .,b% oE = e DESCRIPTION AND REMARKS o
3 E Z 3 N N S (Lithology, Structure, Weathering, z = = =
e ':'L_:J ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
I o W w [m] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < It'JI:J Il'li MB - Denotes mechanical break = <Z,: "r'gJ
O
fracture spacing, sound, very strong, medium to fine S55us 102.1
= C-12 grained 30,5 102.8
119.0 - 100 | Except 120.5' to 121.3' - Gray Mica SCHIST 20yp 102.9
B 123.9 -From 120.7' to 121" - possible micro-shears along *35us 103.17
B foliation, extremely thin, extremely close to very 30up 103.4 |
close spacing *35us 103.9
- EOB. atiig. O 10524
Ouvs 106.5
— 125 Oy 108.171
| 35us 108.3
500 108.9
- 50us 109 -
*4() 109.1
B *40 109.3 7
| 15us 109.8
45 110.5
— 130 10y 110.9-
O 111.2
- 0-30y5 111.3 7
i 2505 111.5 |
*A55 112.9
- Ouvs 113.3
*50 114
- 1045 115.1 7
| 0-30, 115.6 |
135 10, 115.9
- 15y 116.1
Oz 117.5
B 10y 118.1 7
| 40y 118.9 |
35us 119
- 50w 119.5
0 120.4
— 140 *45 120,91
| *45m 121 |
35us 121.3
- 30um 123 4
30y 123.6
B 20y 123.8 7
| 20um 123.9 |
— 145 —
150 e
Boring No. CD-12  Sheet 4
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Brinckerhoff BORING LOG

BORING NUMBER: CD-15
SHEET NUMBER: 1 of 2

PROJECT NUMBER: 26553A

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CLIENT: MTA

CONTRACTOR: Jersey Boring & Drilling

LOCATION: LIRR (West Side Yard)
COORD. N: 213,874.0 E: 983,206.0

DRILLER: M. Blejuwas
INSPECTOR: A. Zabala

STN. NO.: OFFSET:
SURFACE ELEV.:108.0 feet
DATUM:

DRILLING METHOD: Rotary Wash
RIG TYPE: CME 75

START DATE: 6/2/03  TIME: 8:00 am
FINISH DATE: 6/6/03  TIME: 4:00 pm

o
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20.0-22.0] 2 2 2

BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/18/06

1 12
2 20
6 20
3 19
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(98]

(98]

Casing |Split Spoon|Shelby Tube| Piston Grab | Core Barrel GROUNDWATER DATA
T mbol| HW P N Water Casing Hole
ype/Sy bo S . u I:I:I N G c E Depth Depth Depth
1.D. 4" 1.375" 2.938" 2.938" 2" Date Time (ft) (ft) (ft)
O-D. 4.5H 2" 3" 3" 3"
Length 24n 2471 2471
Hammer Wt. | 3001bs | 140 Ibs Drill Rod Size NWJ
Hammer Fall 24" 30" I.D. (O.D.) 2.937" (2.938")
SAMPLE SOIL (Blows/6 in.)

— Q

© o |E~

g | 2|28 ~ | o |en2 1218|1824 | TES

= T (83 3 - FIELD CLASSIFICATION AND REMARKS

o % loal |G| I CORING

&) 122w Q|2 =

© |2%|z|S|2| & [RUN|REC.|REC.|L>4" | RQD | Depth
OO Z|» (@) (in.) | (in.) % (in.) % | Elev.
B Hand Augered Material:
- o - 0'to 1' - Concrete .
o5 1' to 4' - Light brown, yellowish Sand with little
I * % Gravel .
B o4 0.0-6.0 Hand Auger 4' to 6' - Dark brown, coarse to fine grained Sand, |
(BN ’ ' some coarse to medium Gravel, trace organics
= <ID .v -
. 4

—5  |%& -
RS |

Brown, c-f SAND, some m-f Gravel, little Silt, very
loose, moist. s

S-2A (10") same as above.
S-2B (10") Dark brown to black, m-f SAND, little - -
Gravel, small pieces of brick, organics, very loose.

S-3A (12") Brown, black and light green c-f SAND,
trace c-f Gravel, little Silty Clay, loose. .
S-3B (8") Light gray SILT, trace m-f Sand, loose.

Dark brown Silty CLAY, little m-f Sand, high PI,
moist. .

S-5A (18") Same as above.

Boring No. CD-15 Sheet 1 of 2



Parsons
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|

100  Douglas, Inc.

(continued)

BORING LOG

BORING NUMBER: CD-15
SHEET NUMBER: 2

of

PROJECT NUMBER: 26553A

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: M. Blejuwas

BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/18/06

CLIENT: MTA INSPECTOR: A. Zabala
SAMPLE SOIL (Blows/6 in.)

= 0}

k9] o &€=

g | 2|28 ~ | o |en2 1218|1824 | TES

= T |3 = 3 . FIELD CLASSIFICATION AND REMARKS

o % loal |Gl3] I CORING

&) 122w Q|2 =

© |2%|z|S|2| & [RUN|REC.|REC.|L>4" | RQD | Depth
OO Z|» (@) (in.) | (in.) % (in.) % | Elev.
N S| 24.0-2001 5 Z 3 4 24 S-5B (6") Gray m-f SAND, some Silt, loose, dry.
i B S-6A (11") Gray m-f SAND, some Silt, very loose, |
B eag S| 6 26.0-28.0] 2 3 1 6 22 - trace Gravel, very loose. 7~
'Dﬁgo: \ S-6B (11") Reddish SILT, m-f Sand, very loose, dry7
i D .S 2§-§\ /]
» \\ /// i
\\ )/
— 30 \\ Roller bit refusal and begin coring at 28.5". f —
t ]
Boring No. CD-15 Sheet 2 of 2
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YEARS @

Brinckerhoff

100  Douglas, Inc.

BORING NUMBER: CD-15

CORING LOG SHEETNUMBER:___ 1 of __ 4

PROJECT NUMBER: 26553A

LOCATION: Manhattan
CLIENT: MTA

PROJECT: No 7 Subway line Extension

CONTRACTOR: Jersey Boring & Drilling

DRILLER: M. Blejuwas
INSPECTOR: A. Zabala

DATUM:

RIG TYPE: CME 75

DRILLING METHOD: Diamond drilling with double core barrel

START DATE: 6/2/03
FINISH DATE: 6/6/03

LOCATION: LIRR (West Side Yard)
COORD. N: 213,874.0 E: 983,206.0
STN. NO.
SURFACE ELEV.:108.0 feet

OFFSET:

TIME: 8:00 am
TIME: 4:00 pm

GROUNDWATER DATA

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/21/06

CORE BARREL DATA: NOTES: Water | Casing [ Hole
Depth Depth Depth
TYPE: NX Date Time (ft) (ft) (ft)
CORE SIZE: 2"
O.D.: 3"
I.D.. 2"
CASING SIZE: 4" (4.5")
€ DISCONTINUITY DATA
= .,b% o€ = e DESCRIPTION AND REMARKS 10)
3 E ZZ N N (Lithology, Structure, Weathering, z = = =
3 ':'L_:J ZE x x X Continuity, Strength, Color, Grain Size) o Q é’ o
L o W w [a] I [T} ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
. no: 8 < i i MB - Denotes mechanical break = <Z,: "r'gJ
O
B Dark gray SCHIST, slightly weathered, slightly II R4 40 1.5 ) 28.6 -
fractured, strong rock, coarse to fine grained 70 1.5 2 28.7
— 30 C-1 Intercalated with light gray fine-medium grained 30 1.5 2 2011
42 | 100 | 69 ; 2 .
| 28.5-32.0 GRANOFELS, faintly foliated (about 80% of rock is 35 1.5 2 293 |
Granofels) *50 | 15 | 1 29.6
B | -Yellow rusted joints @ 28.7' (reddish), 27.3'and 60yp - - 30 4
129.6'; 28.5' - 28.6'- quartz vein. ] 0| R4 30, - - 30.5
i cNo wall contactat318" 15 | 2 | 3117
| Intercalated dark gray SCHIST and light gray fine 40 4 1 313 |
fine-medium grained, light gray GRANOFELS, Oyis - - 31.8
35 slightly weathered, sound, wide fracture spacing, 90 1.5 1 31.9-
strong rock, coarse to fine grained Oys |Roller| Bit 32
B c2 -Rusty coated joint walls: 34.2' - reddish with Pyrite *405| - - 32.8 1
) 112 | 100 | 96 ] joint, 36.5'- green with Pyrite joint, 37.9' - reddish *55 - - 335
- 32.0-41.3 > MB J
Joint 25 3 1 34.2
- *A0p| - - 35.1 4
0 3.0 1 36.2
B *60 | 1.5 1 36.6 7]
| 45 - - 36.9_]
40 *60 | 1.5 | 2 | 373
- *r ! v 60-10| 1.5 2 37.9 4
| Gray SCHIST, slightly weathered, sound, moderate Im | R4 | 30 | 15 1 399 |
to wide fracture spacing, strong rock, coarse to fine *60 | 1.5 1 40.5
B grained *60yg| - - 409 |
Except 43.8' to 45.4", light gray-white PEGMATITE Byp | - - 41.3
B -Garnets 1/8" along the run *70 | 1.5 1 41.8 1
- Reddish coated joint walls at 42.0', 43.7', 47.2', 40 3 2 42
45 483" W0 | - | - | 431
| : 90 - - 43.3 |
a5 119 | 100 | 97 6o | - | - | 435
- ' 0 1.5 | 1.0 | 43.7 4
S0uvs | - - 43.8
™ Ovp - - 44.5
L 20 1.5 2 454 |
20 1.5 2 45.5
— 50 *S0u| - | - | 46—
*A0p| - - 46.7
™ e — ] *40 | 1.5 | 1.0 | 47.2 7
Gray SCHIST, slightly weathered, sound, wide to II R4 55 15 1.0 483
B very wide fracture spacing, strong rock, coarse to *70us ) N 491 1
N fine grained 0| - - 495 -
Boring No. CD-15 Sheet 1 of 4
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100  Douglas, Inc.

CORING LOG

(continued)

BORING NUMBER: CD-15

SHEET NUMBER: 2 of 4

PROJECT NUMBER: 26553A

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: M. Blejuwas

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/21/06

CLIENT: MTA INSPECTOR: A. Zabala
< DISCONTINUITY DATA
—~ £ o€ = e DESCRIPTION AND REMARKS o
*gs “Ij Z L ; ;_’ = (Lithology, Structure, Weathering, Zz E S =
= E ZE i x X Continuity, Strength, Color, Grain Size) a Q ks o
L o L o) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e L %)) (O] o
. g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
B -Garnets 1/8" along the run Oy - - 499 |
40 | - - 50.6
— 55 40 | 15 | 2 51 —
| C-4 0 1.0 2 51.2 |
512-612 120 | 100 | 100 *0s| - - 522
= O - - 53.8 |
*60yp| - - 54.8
B 10y | - - 55.2 1
| 40 1.5 | 20 554 |
20us | - - 55.8
- 40 | - - 56.4_]
60 *60yp| - - 57.2
B A ——— *60yp| - - 57.8
Gray SCHIST, slightly weathered, sound, wide I R4 165, - - 58.6
B fracture spacing, strong rock, coarse to fine grained *80p| - - 599 7
B Except 69.8' to 71.2' - light gray-white PEGMATITE *T0um| - - 60.6 |
-Slight rusty coating and greenish gray discoloration *0us| - - 61.2
- on joints at 70" and 71.2' 655 - - 61.4
-Possible micro-shear along foliation from 69' to 70' 35up - - 62.2
— 65 *70us| - - 62.6" |
= C-5 p0-90, 4 - - 64 |
612-712 120 | 100 | 91 051 - | - | 655
*60 | 1.5 | 3.0 67
- 0 1.5 | 3.0 67.2 |
*65 | 1.5 | 3.0 67.4
i Owms - - 68.5 7]
— 70 55 | - - 69.7
| 35 1.5 2 69.9 |
________________________ %k
Gray SCHIST, slightly weathered, sound, wide II R4 3 (;7 3 1;5 1;0 77001
B fracture spacing, strong rock, coarse to fine grained, 6 SMB _ ) 703 |
| wavy foliation 71‘0’“3 15 1 10 712 -
-Garnets 1/8" along the run %50 | 15 | 1.0 717
- -Rusted Joints: %60 | 15 | 1.0 727
71.7" and 71.9' - green stains 10 : : 735
— 75 77.7" and 77.8' - yellow stains MB T
| C-6 -Possible micro-shears along foliation from 71.2' to 0-50ym| - - 754
712-812 120 | 100 | 95 1 717" and from 81" to 81.2' #0115 1 1.0 | 763
- -GRANOFELS from 79.4' to 79.7' and 80.3' to 81' 35 ) ) 76.8
MB - - N
= *S5ve| - - 77 4
20 1.5 77.2
B 50 1.5 | 1.0 77.7 T
L 80 85 1.5 | 1.0 77.8 ]
50 1.5 | 2.0 77.9
- °r 1T < *v-_ 40 | - - 78.4
Gray SCHIST, slightly weathered, sound, wide II R4 |*40y| - - 79.9
B fracture spacing, strong rock, coarse to fine grained, *60vp| - - 81.2
B wavy foliation ]
I
30-40| 1.5 | 1.0 84
— 85 0 1.5 | 20 84.2—
C-7 40up | - - 84.6
- 81.2-905 112 | 100 | 98 00 | - | - | 849
| *60yp| - - 853
0-30ym| - - 85.7

Boring No.
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==— Parsons
= Brinckerhoff
== AQuade &

100  Douglas, Inc.

CORING LOG

(continued)

BORING NUMBER: CD-15

SHEET NUMBER: 3 of 4

PROJECT NUMBER: 26553A

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: M. Blejuwas

CLIENT: MTA INSPECTOR: A. Zabala
< DISCONTINUITY DATA
—~ £ oE = e DESCRIPTION AND REMARKS o
3 E Z 3 N N S (Lithology, Structure, Weathering, z = = =
3 ':'L_:J ZE x x X Continuity, Strength, Color, Grain Size) o Q é’ o
I o W w [m] I [T} ~ =
E g W g § § d * - Denotes discontinuity along foliation ke i w S 3 =
Z b gl o] 2 o
e no: 8 < i i MB - Denotes mechanical break = <Z,: "r'gJ
O
B 0 1.5 | 1.0 | 88.3 |
*65 | 1.5 | 1.0 | 89.3
90 ——— ] 45 1.5 | 1.0 90
B Gray SCHIST, unweathered, sound, very wide I R4 |30, - - 90.5 4
fracture spacing, strong rock, coarse to fine grained *65m| - - 90.9
B -PEGMATITE Material from 98.3' to 98.7' congruent] 1
N to foliation
-Possible micro-shears at 98.2' to 98.3' *65um| - - 93
C-8
— 95 905- | 114 | 100 | 100 .
B 100.0 *S0vp| - - | 933
40 | - - 95.8
= 70 | - - 96.3
40 | - - 96.5
200s | - - 98.2
— 100 Gray SCHIST, slightly weathered, sound, wide | I | R4 | 60ys | - - 100 |
= fracture spacing, strong rock, coarse to fine grained
(100'-103.8"), except PEGMATITE material from Oyis - - 101.3
B 101.1"to 101.5' congruent with wavy foliation *500p| - - 101.7
| *40 | 1.5 | 1.0 | 102.5]
*30 | 1.5 | 2.0 | 103.1
i C-9 Light gray PEGMATITE, unweathered, very wide I | RS | *30 | L5 | 1.0 | 103.4
ght gray ry
L 105 100.0- | 115 | 100 | 92 fracture spacing, sound, very strong, medium to fine *30 | 1.5 1.0 | 103.6 |
109.6 grained (103.8'-109.6") 50 1.5 | 1.0 | 103.8
- -Core barrel jammed from 108.5' to 109.6". Rock 10yg | - - 104.8
damaged. MB - - 106.1
— 110 Light gray-white PEGMATITE, unweathered, very | 1 | RS
wide fracture spacing, sound, very strong, medium to
B fine grained (109.6'-112',113.4'-116' and
| 116.4'-117.1")
Gray SCHIST, unweathered, sound, wide fracture I R4 |*65us| - - 112
= spacing, strong rock, coarse to fine grained
C-10 (112'-113.4", (116'-116.4", (117.1'-118.8") Oyis - - 1133
B 109.6 - | 110 | 100 | 100 4005 | - - 113.8 ]
115 118.8 60y | - - 114.3_]
B SO0uvs | - - 116.8 7
S S e e I B o
B Gray SCHIST, slightly weathered, sound, wide I R4 | 5ove ) ) 1188 |
L 120 fracture spacing, strong rock, coarse to fine grained. * 601\:,? ) ) 119 5—
Foliation is + or - 65 degrees along the run. B :
| 10ys | - - 120.2 |
C-11
= 1188- | 74 | 100 | 100 0| - - | 1214 ]
125.0

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/21/06

Boring No.

CD-15 Sheet 3 of 4




NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/21/06

=E_==—== Parsons BORING NUMBER: CD-15
=—=:——: Brinckerhoff SHEET NUMBER: 4 of 4
= == Quades COI?"‘tl_Gd)LOG
ntn
— 199, Douglas, Inc continye PROJECT NUMBER: 26553A
PROJECT: No 7 Subway line Extension CONTRACTOR: Jersey Boring & Drilling
LOCATION: Manhattan DRILLER: M. Blejuwas
CLIENT: MTA INSPECTOR: A. Zabala
3 DISCONTINUITY DATA
= g oE = e DESCRIPTION AND REMARKS o
@ = ZI N g —_ (Lithology, Structure, Weathering, Z E = =
= ':'L_:J ZE i x X Continuity, Strength, Color, Grain Size) a Q é’ o
I (4 [a) T z =
E g W ugJ é § 8 * - Denotes discontinuity along foliation ke E % S 3 =
=z L o
e g 8 <Z( IEIEJ Il'li MB - Denotes mechanical break = ? <Z,: "r'gJ
O
i 2045 | - -] 12371
4= - ¥ ¥ _ ] *65 - - 124.4_|
125 E.O.B.at 125" 100 | - ] 125
— 130 ]
— 135 ]
— 140 —
— 145 —
— 150 ]
[ ﬁ
— 155 ]
Boring No. CD-15 Sheet 4 of 4
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\\LANGAN.COM\DATA\NY\DATA1\170019115\ENGINEERING DATA\GEOTECHNICAL\GINTLOGS\170019115 HUDSON YARDS.GPJ

Log of Boring D-01 Sheet 1 of 3
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4918
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 13.5 feet BPMD 4066
Drilling Company Date Started Date Finished
Warren George, Inc. 6/19/13 6/20/13
Drilling Equipment Completion Depth Rock Depth
Acker AD2 Truck-Mounted Drill Rig 50 ft 35 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
2-7/8" Diameter Tricone Roller Bit umber of samples 7 - 3
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
3&4"-Inner-Diameter Flush Steel Casing 2 Water Level (ft.) V/ -- 4 -- \y --
Casing Hamme’Safety ‘Weight (Ibs) 140 ‘Drop (in) 30 Drilling Foreman .
Sampler ] ] Eddie Cardona
2"-Outer-Diameter Split Spoon/ NX Core Barrel Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Safety | Voot (bs) T Corrie Campbell
2. o 2 B Sample Data
£2 |Elev.| £3 - SE|E | Depth | 5| |5 |s5mc| Nvale ~ Remarks
£S OREELS] Sample Description 8 | 2 | Scale | E| £|83E/22%| (Blows/ft (Drilling Fluid, Depth of Casing,
o [ =] 5 S| FgTee @ Fluid Loss, Drilling Resistance, etc.)
+13.5] o [¢] 0 =z 10 20 30 40
+13.0 6-inch thick CONCRETE SLAB r ] 18'E of W P.L.
T E 1 66'Nof SP.L.
E1 g SS= Split Spoon
C ] 6/19/13
— 2 8:49PM: Begin to drill
r 1 through concrete slab using
F ] 5-7/8" diameter roller bit. Add
- 3 7 drilling fluid to tub
L ] Drill to 5'. Rig chatter 0' to 5'.
-4 Brown wash.
SPIN[ ]
Brown, medium- to fine-grained, SAND, E 5 E = 5 Take S-1(SS): 5'to 7'
some silt, trace gravel B . = 5
[FILL] [Class 7] 0.0 — 6 (‘,_) 9,; 1o) ; 12
- ] E 6
- 7 7 9:30PM
C ] Install 9' of 4" diameter
8 casing: 0'to 9'
Class - 1 Drill to 10'. Smooth drilling.
7 — 9 — Rig chatter from 9' to 10'.
B : Brown wash
Brown, medium- to fine-grained, silty E 10 1 = 4 Take S-2(SS): 10' to 12'
SAND, trace gravel c i & ) :
[FILL] [Class 7] 0.0 E1 A 8ES ,
SPIN[ ] H
L 4 H 3
E 12 b Install 5' of casing: 9' to 14"
- 13 -
] Drill to 15'. Smooth drilling.
— 14 4 Brown wash
Gray, medium- to fine-grained, SAND, BT TE T Take S-3(SS): 15'to 17"
some silt, some gravel 0.0 E . H 3
[FILL] [Class 7] ~ 16 g g; < , ho
a5 B ] g 1
T - T =17 Brown wash, turned black at
C ] 17'. Smooth drilling
— 18—
Class L ]
6 L ]
SPINE 19 Drill to 20'

20
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Project Project No. East
HUDSON YARDS - TOWER D 170019115 4918
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 13.5 feet BPMD 4066
2 =) 2 z Sample Data
2g 2, 5~ | £ = BN Remarks
xm |Elev.| 5© L SE | = | Depth | @ | ¢ |5 |s+=<c| N-Value " \ )
”;_JE (fry | 5 Q Sample DeSCFIptIOﬂ rg | 2 Scale -‘ED s |8g|e2s (Blows/ft) (Drilling Fluid, Depth of Casing,
R a:3 © o~ |'§ 5| & & = Se @ Fluid Loss, Drilling Resistance, etc.)
o o 20 =z 10 20 30 40
Gray, SILT, some sand, trace mica, r ] = WOR Take S-4(SS): 20' to 22"
organic odor C 19 |wE < WOR
[ML] [Class 6] 0.0 c 21 ER wg N | Wwor
Class B ] 5 |wor
22 7
23 -
24 7 Drill to 25'
C 3 Smooth drilling. Gray wash
Brown, medium- to fine-grained, SAND, E 257 ENRE Take S-5(SS): 25' to 27"
some silt, some gravel, trace mica F . = 12
[SM] [Class 3a] 0| 2612800 33
Class L 1 H 21
3 B ] = 21
_ _ , — 27 Emmp Take S-6(SS): 27' to 29'
Brown, medium- to fine-grained SAND, r . =
some decomposed mica schist, trace silt F 1o |oH 4
[SP-SM] [Class 3b] C28 T eg ™|, M
F ] = 12
29 - Drill to 30". Smooth drilling.
- = — = — — — — —— L ] Brown wash
Gray, decomposed MICA SCHIST, with S0 e s 502"t Attempt to take S-7(SS): 30'
sand C ] to 32'
[Class 1d] - 31 4 Refusal at 30'-2"
C 3 Install casing: 14' to 24"
Class — 32 11:30PM: Drillers stop
— 33 7 6/20/13
L 7 3:20PM: Drill to 35'. Brown
34 wash. Slow drilling. Rig
r b chatter 30' to 35'. Very slow
r ] drilling at 35'
21.5
v v / b
Gray, medium- to fine-grained, quartz- T 3
feldspar- muscovite- biotite- garnet MICA — 36 el = 3:52PM
SCHIST, close to moderate fracture 4:000 ] il 38 Begin core C-1: 35' to 40'
spacing, slightly weathered, with fractures Y c@
dipping approximately O degrees and 30 r 1w | :oo 2 4:11PM: Complete C-1
degrees from horizontal 3:00 16 |4 = 5
[Class 1b] Good quality — 38 g 3 TDT
5:00 a1 Z@ L | &
: 39 { x| o
4:00C ]
Cliss : 40 :
. ) . 2:00 ]
Gray, medium- to fine-grained, quartz- C ]
feldspar- muscovite- biotite- garnet MICA — 41 2| = 4:27PM
SCHIST, close to moderate fracture 2:00F ] B8 & Begin core C-2: 40' to 45'
spacing, moderately weathered, with C 40 4 R
fractures dipping approximately 45 B SRE] B 2 4:40PM: Complete C-2
degrees and 0 degrees from horizontal 3:001 e B
[Class 1b] Fair quality T 43 ] ﬁ
C ] 1 [a)
300 ] 0Q S
— 44 — @
3:00 ]
=315 L 45 4
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Log of Boring D-01 Sheet 3 of 3
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4918
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 13.5 feet BPMD 4066
& = 2 ° Sample Data
€2 |Eev.| 58 . 8E| £ | Depth | 5| 4 |5 |s55e| NValue . Rgmarks .
;:(E | 3 8 Sample DeSCFIptIOﬂ g |2 Scale “ED 2|85 g-ag (Blows/ft) (Drilling Fluid, Depth of Casing,
s» o E g 2| F £ r] 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
45
— C ]
— Gray, medium- to fine-grained, feldspar- L ]
schistic QUARTZITE, close to moderate — 46 - R 4:53PM
fracture spacing, slightly weathered, with r ] zf 8 5 Begin core C-3: 45' to 50'
E fractures dipping approximately 0 degrees T 47 1 RN
P Class and 45 degrees from hor!zontal F T S 3 5:08pm: Complete C-3
1 [Class 1a] Excellent quality - e B )
L -4 @3 ¥
C ] < 1l [a)
i c 1 Q2| g
7 - 49 w| © -
Pt = ] 5:15PM to 5:44PM: Boring
\ = ] was backfilled.
-36.5 i 50 Drillers cleaned up around
End of Boring at 50 r ] completed boring and moved
C ] to new location.
— 51 7
— 52
— 53
— 54
— 55
— 56
— 57
— 58
— 59 -
— 60
- 61 -
— 62
— 63
— 64 —
65—
— 66 —
— 67
— 68 —
— 69

70
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Project Project No. East
HUDSON YARDS - TOWER D 170019115 4949
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 12.5 feet BPMD 4067
Drilling Company Date Started Date Finished
Warren George, Inc. 6/20/13 6/20/13
Drilling Equipment Completion Depth Rock Depth
Acker AD2 Truck-Mounted Drill Rig 60 ft 44 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
2-7/8" Diameter Tricone Roller Bit umber ot sampies 8 - 3
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4"-Inner-Diameter Flush Steel Casing 19 |WaterLevel(ft) A\V4 - A4 - N4 -
Casing HammerSafety ‘Weight (Ibs) 140 ‘Drop (in) 30 Drilling Foreman .
Sampler ] ] Eddie Cardona
2"-Outer-Diameter Split Spoon/ NX Core Barrel Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Safety | Voot (bs) T Corrie Campbell
2. o B Sample Data
%2 |Elev.| S - E | Depth | 8| ¢ |5 |=ne| NVale ~ Remarks
Es OREELS] Sample Description 2 | Scale | €] 2 |8E(238| (Blows/ft) (Drilling Fluid, Depth of Casing,
o @ 5 5|/ g=igeq Fluid Loss, Drilling Resistance, etc.)
+12.5 o 0 =z 10 20 30 40
+12.0 6-inch-thick CONCRETE SLAB r ] 49'E of W P.L.
T E 1 67'Nof SP.L.
E1 g SS= Split Spoon
2 6/20/13
C 3 6:15PM: Begin drilling
C ] through concrete slab
- 3 7
- . Drill to 5'
I
SPIN[ i
Brown, medium- to fine-grained, silty SAND, E 5 ] H 3 Take S-1(SS): 5'to 7"
trace gravel, trace brick, trace wood B . = 2
[FILL] [Class 7] -6 — (‘,T) g; °l, 5
C ] g 2
-7 7 6:28PM: Install 9' of 4"
C ] diameter casing: 0' to 9'
— 8 -
B ] 6:32PM: Drill to 10'
— 9 — Rig chatter 8' to 10
Clgss F . Brown wash
Brown, medium- to fine-grained, SAND, some E 10 7 = 3 6:36PM
wood, some brick, some silt - B = ’ ~ a0 '
[FILL] [Class 7] T g = 6 y Take S-2(SS): 10'to 12
SPIN[ ] H !
C ] = 4
E 12 b Install 5' of casing: 9' to 14"
- 13 -
- 14 7 Drill to 15'
C ] Smooth drilling. Brown wash
Gray, medium- to fine-grained, silty SAND, trace ; 15 1 = WOR Take S-3(SS): 15'to 17"
gravel C ] E 3
[FILL] [Class 7] ~ 16 g A= ; 6
SPIN[ ] =
L ] = 2
- 17 7 6:50PM
C ] Install 5' of casing: 14' to 19’
18
60 ' - _ ______ ___ _| r b
Class - 19 7 6:57PM: Drill to 20"
6 C ] Smooth drilling. Gray wash

20
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Project Project No. East
HUDSON YARDS - TOWER D 170019115 4949
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 12.5 feet BPMD 4067
2 o = Sample Data
z8 |Elev.| £8 — E | Depth | 8| |5 |swc| Nvale - Remarks .
”;_JE | 5 Q Sample DeSCFIptIOﬂ 2 | Scale | £| 21/822 29| (Blows/ft) (Drilling Fluid, Depth of Casing,
i a° s 5| & =g e Fluid Loss, Driling Resistance, etc.)
o 20 z 10 20 30 40
Gray, sandy SILT F ] = 3 Take S-4(SS): 20' to 22'
L _ = 2
[MH] [Class 6] ~ o1 ; y’i © . 5
Class - f =
L - = 3
6 - 22
- 237 Drill to 25'
- = — = = = — = — — — — L ] Smooth drilling. Gray wash.
L o4 Add drilling fluid to tub
Brown, medium- to fine-grained, silty SAND } 2 : =
o 9 » Siity : B ] = |4 Take S-5(SS): 25' to 27"
trace mica B : H 5
[SM] [Class 3b] - 26— g B=€ |, |1
c ] g 8
27 =
— 28 —
Class L ]
3 r 7 Drill to 30'
— 29 - Smooth drilling. Brown wash
Brown, medium- to fine-grained, silty SAND, E 30 E = 4 Take S-6(SS): 30" to 32'
trace mica B . H 4
[SM] [Class 3b] 31 ] g y’; -, 1
c ] & 12
- 32 7
— 33—
. B ] 7:15PM: Drill to 35'
— 34 - Rig chatter 33" to 35'
Brown, sandy decomposed MICA SCHIST, E 35 a = 12 Take S-7(SS): 35' to 37'
some silt F . = 36
[Class 1d] - 36 ~ & %; | 41 77
B ] E 37
= 37 - =
- ] 8:25PM: Drill to 40'
— 38 Slow drilling. Resistance 37"
F . to 38'. Brown wash. Smooth
Class S drilling at 40'
— 39 3
Brown, decomposed MICA SCHIST with sand S 40T
. p : S P EEI R Take S-8(SS): 40 to 40.7"
trace silt o] 5012 502"t Refusal at 40.7'
[Class 1d] — 41
— 42—
; 43 7: Drill to 44'. Resistance at 44'
-31.5] [ 44 i
Class \( | Y . C I~
1 4:000 16 I

45
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Log of Boring D-02 Sheet 3 of 3
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4949
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 12.5 feet BPMD 4067
22 o z Sample Data
z2 |Elev. £8 L E | Depth | 8| o |5 |s5og| N-Value Remarks
ez |ty | 58 Sample Description 2| Scale | 2| &/82/228| @lowsi) (Drilling Fluid, Depth of Casing,
R q:3 © 5 5|12 & = Se @ Fluid Loss, Drilling Resistance, etc.)
(] 45 =z 10 20 30 40
Gray, medium- to fine-grained, quartz- feldspar-  |3.00F 1 8:59PM ' .
muscovite- biotite- garnet MICA SCHIST, close I i B N Begin core C-1: 44" to 49
to moderate fracture spacing, moderately to 46 i KA
slightly weathered, with fractures dipping 5:00[ 1 8z 5 9:17PM: Complete C-1
approximately 0 degrees and 50 degrees from Ca7 AR ©
horizontal B 19zl &5 5
[Class 1b] Fair quality 3:00 EEEl B 1
—48 - ZRQ| &
3:00 a1 | x
— 49 —
3:00C 3
_ _ , - 50 | = 9:32PM
Gray, medium- to fine-grained, quartz- feldspar- 3:000 1 ZB2 g Begin core C-2: 49' to 54'
muscovite- biotite- garnet MICA SCHIST, = - 4 W I
extremely close to moderate fracture spacing, - 51 ERE: zoo Zoo 9:53PM: Complete C-2
slightly to moderately weathered, with fractures 6:00[ 16wl | =
dipping approximately 50 degrees from 52 o3 S
Class| horizontal r S P
; ; 5:00 a1 Z
1 [Class 1b] Fair quality r 7 H:J c
X
— 53 7
4:00C 3
— 54—
. ) . 3:00 a1
Gray, medium- to-fine grained, quartz- feldspar- C 3
muscovite- biotite- garnet MICA SCHIST, very — 55 R| 2 10:12PM
close to moderate fracture spacing, moderately 4:000 ] 0 8 9 Begin core C-3: 54' to 59'
weathered to unweathered, with fractures C 56 1 R
dipping approximately 0 degrees from horizontal B r] B 8 10:32PM: Complete C-3
[Class 1a] Good quality 5001 1o ul & =
574 SE3 %
C ] =< 1l a
4:00[ 1 Z@ Q| o
- 58 @ .
L ] Some of core stuck in hole.
4:00[ ] o Retrieve until 11:15PM.
59 g Core additional 1" in process
- 1< 50 2| < REC=12"/12" =100%
- s AR RQD=8"/12" =67%
-47.5] _ 60 e} . .
End of boring at 60’ = N 2 11:15PM to 11:45PM
C ] z Boring was backfilled.
T 61 4 Drillers cleaned up around
r b completed boring and moved
r ] to new location.
- 62 7
63
— 64 —
- 65—
— 66 —
67 -
— 68 —
69

70
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LANGAN

Log of Boring D-03 Sheet 1 of 3
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4972
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 6.5 feet BPMD 4068
Drilling Company Date Started Date Finished
Warren George, Inc. 6/28/13 71113
Drilling Equipment Completion Depth Rock Depth
Acker AD2 Truck-Mounted Drill Rig 46.2 ft 32 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3-7/8" & 2-7/8" Diameter Tricone Roller Bit umber of samples 6 - 3
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
3&4"-Inner-Diameter Flush Steel Casing 3 Water Level (ft.) V/ -- 4 -- \y --
Casing HammerSafety ‘Weight (Ibs) 140 ‘Drop (in) 30 Drilling Foreman ‘
Sampler . ] ] Gil Burgess/ Sal Lorenzo
2"-Outer-Diameter Split Spoon/ NX Core Barrel Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Safety | Voot (bs) T Corrie Campbell
2 o 2 gz Sample Data
£2 |Elev.| 58 L 8E |ZE| Depth | & | o |5 _|s54g| NVale Remarks
eS| (®) | 33 Sample Description “8 22| Scale | £| £[8E|238| (Blowsit) (Drilling Fluid, Depth of Casing,
o om ] &5 ERN e 2 Fluid Loss, Drilling Resistance, etc.)
+6.5 o |80 0 z 10 20 30 40
>l ] B B 72'E of WP.L.
O 1-foot-thick GRAVEL Eo ] 68 Nof SP.L.
. o W .55 . SS= Split Spoon
2
PUSH[ ]
-3
-4
Brown, medium- to fine-grained, SAND, - 5 1 = 5 10:32PM
some gravel, trace silt (moist) - ] - 8 Take S-1(SS): 5'to 7'
[FILL] [Class 7] 00 [SPN— 6 — 4 3 ; ~ 13 21y
C ] = 5
- 7 7 10:40PM
C ] Install 9' of casing: 0' to 9'
Class 28 8 ] .
7 L ] 10:53PM: Dirrill to 10’
L ] Add drilling fluid to tub
C g9 Brown wash
r b Smooth drilling
Brown, medium- to fine-grained, SAND, E 10 b H 1 10:59PM ' '
with silt (wet) C ] = ] Take S-2(SS): 10" to 12
[FILL] [Class 7] 00 11 g ob < 2
PUSHL ] H !
C ] = 1
12 7 11:03PM: Drill to 15'
C ] Smooth drilling
L A Brown wash
— 137
— 14—
T o — 15 H 1 11:07PM
Gray, medium- to fine-grained, silty SAND, r . = Take S-3(SS): 15'to 17"
trace mica (moist) F 19 o o 4
[SM] [Class 6] F1 eS|, P
Class PUSH- ] = 3 11:10PM: Drill to 20
6 = 17 = Smooth drilling
B . Gray wash
18 11:30PM: End of 6/28
e - ] 71113
Class — 19 - 4:02PM: Redrill to 20
3 F b Smooth drilling. Brown wash.
F ] Wash turns gray at 15'

20
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Log of Boring D-03 Sheet 2 of 3
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4972
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 6.5 feet BPMD 4068
2 o 2 |3z Sample Data
8 |Elev.| 538 - 8T |2E | Depth | 8 o |5 lswe| Nvale ~ Remarks
o (OREELS Sample Description 28 |o2| Scale | £ | 2 |83E/238| (Blows/ft) (Drilling Fluid, Depth of Casing,
i a © o~ |56 51 =g e Fluid Loss, Drilling Resistance, etc.)
o 8 (] 20 =z 10 20 30 40
Brown, medium- to fine-grained, SAND L ] = 7
with silt, trace mica (wet) r 1< H 7 4:12PM
[SM] [Class 3b] 215585~ 11 18 Take S-4(SS): 20' to 22'
B ] g 12
PUSH— 22 4:20PM: Drill to 25'
C 3 Brown wash
23 Smooth drilling
— 24 —
Brown, medium- to fine-grained, SAND, B 2 a H 15 4:27PM ' '
some gravel, trace decomposed rock, L ] = 18 Take S-5(SS): 25' to 27
C'gss some silt (wet) C 2o £ 2H o 38 No recovery
[SM] [Class 3a] s ] = 20
r 7 H 20 4:37PM
— 27 — = Install 5' of casing: 9' to 14"
F . 4:45PM
- n Install 5' of casing: 14' to 19'
- 28 4:51PM: Redrill to 25'
C 3 5:03PM: Retake S-5(SS)-
— 29 | Try to get recovery
r b 5:07PM: Dirill to 30'
r h Rig chatter. Slow drilling
Brown, coarse- to medium-grained, SAND 82 E 30 1o ! B 22 5:21PM
with decomposed mica schist, trace silt F 16188 © 17 Take S-6(SS)I: 30" to 32
[SP-SM] [Class 3a] } 31 { H 50/1" 50" Refusal at 32
- ] Attempt to drill to 35'
255 | ] Y — 32 Resistance at 32'
4:00 3 ol e 5:47PM: Install 32' of 3"
i ; : 334 LB5| 5 diameter casing: 0' to 32'
Gray, medium- to fine-grained, feldspar- r 7 1 KA
muscovite- biotite- garnet SCHIST, close 3:000 ] 4 B - Redrill to 32'
to moderate fracture spacing, slightly [ 34 | v @ 8 g 6:28PM
weathered to unweathered, with fractures s:00F 10 x 0| b Beqi C-1: 32' to 37"
dipping approximately 50 degrees from O 1 CEY! Y egin core L-1: 52710
horizontal _ — 35 - ] 8 6:47PM
[Class 1a] Excellent quality 3000 ] Xl Complete core at 362"
— 36 — Clog in barrel
4:00C ]
Gray, medium- to fine-grained, feldspar- B 37 - <l = 7:07PM ' .
muscovite- biotite- garnet SCHIST, with 4:001 ] B3l 8 Begin core C-2: 36.2' to 41.2
quartz intrusions, long fracture spacing, 38 |& il
Class| unweathered, with fractures dipping ~F 3 cd B z 7:25PM: Complete C-2
i : 3:00[ TN Oo | ©
1 approximately 20 degrees from horizontal C 1o ullel 8
[Class 1a] Excellent quality — 39 d IR
00F 1 CER R
3:00F ] X & 8
— 40 - ©| &
4:00C ]
= 41 -
5:00 ] o
= ] X X
— o
Gray, medium- to fine-grained, feldspar- - 42 1 E ‘% =] 8:00PM
muscovite- biotite- garnet SCHIST, long 4:001 ] e ) Begin C-3: 41.2' to 46.2'
fracture spacing, unweathered, with 43 Q@3 8
fractures dipping approximately 20 200k 10 4 S| 5 8:25PM: Complete C-3
degrees from horizontal r ] o e ®
[Class 1a] Excellent quality — 44 — % 8 8
7:00[ ] ¥ «

45
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LANGAN Y R

Project Project No. East
HUDSON YARDS - TOWER D 170019115 4972

Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 6.5 feet BPMD 4068

Sample Data
. N-Value Remarks

(Blows/ft) (Drilling Fluid, Depth of Casing,
Fluid Loss, Drilling Resistance, etc.)

Elev.

(ft)

Depth
Scale

MATERIAL
SYMBOL
Building
Code

Sample Description

PID Reading
(ppm)
Casng blws/ ft
Coring (min)
resist
BL/6in

Number
Type
Recov
(in)
Penetr.

10 20 30 40

o

I

@

w

o

1=y

IS]
T
L

C-3

45
307 : : 46 I 8:45PM to 9:40PM
End of boring at 46.2 Boring was backfilled.
Drillers cleaned up around
completed boring and moved
to new location.

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70
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Log of Boring D-05 Sheet 1 of 3
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4914
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 9.5 feet BPMD 4090
Drilling Company Date Started Date Finished
Warren George, Inc. 6/21/13 6/27/13
Drilling Equipment Completion Depth Rock Depth
Acker AD2 Truck-Mounted Drill Rig 66 ft 46 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
2-7/8" Diameter Tricone Roller Bit umber of samples 7 - 5
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4"-Inner-Diameter Flush Steel Casing 2 Water Level (ft.) V/ -- 4 -- \y --
Casing HammerSafety ‘Weight (Ibs) 140 ‘Drop (in) 30 Drilling Foreman . .
Sampler . ] ] Eddie Cardona/ Gil Burgess
2"-Outer-Diameter Split Spoon/ NX Core Barrel Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Safety | Voot (bs) T Corrie Campbell
2 o g2 |z Sample Data
%2 |Elev.| S - 8F | E | Depth | 8| 4 |5 |swc| NVale ~ Remarks
Es OREELS] Sample Description 8 | 2 | Scale | E| £|83E/838| (Blowsift) (Drilling Fluid, Depth of Casing,
<o @ o~ | 5 5|/ g=igeq Fluid Loss, Drilling Resistance, etc.)
+9.5] o (@] 0 =z 10 20 30 40
+90 6-inch-thick CONCRETE SLAB C ] 14 Eof WP.L.
T E 1 90'Nof SP.L.
=1 SS= Split Spoon
C ] 6/21/13
o 4:00PM: Dirillers arrive
C 3 4:20PM: Drill through
r 7 concrete slab using 5-7/8"
= 3 - diameter drill bit
- . 4:33PM: Drill to 5'
— 4 — Rig chatter 0.5'to 5'
SPIN[ ] Slow drilling
-5 T F
C ] = 9 5:00PM
Brown, medium- to fine-grained, SAND L 1 - wE o 2 Take S-1(SS): 5'to 7'
and WOOD, some silt 0.0 6 T o= 4 BT
[FILL] [Class 7] r ] o
L - = 3
- 7 7 5:05PM
C ] Install 9' of casing: 0' to 9'
-8 7 5:27PM: Drill to 10"
C ] Brown wash
Class C 9 ]
7 r ]
= 10 — =
= ] = 2 Take S-2(SS): 10'to 12'
Brown, medium- to fine-grained SAND C lw = 0
with gravel, trace silt 0.0 N PP ) = i 4 4
[FILL] [Class 7] SPIN[ ] H
L ] = 5
- 12 ] N Install 5' of casing: 9' to 14
- 137 Drill to 15'
L ] Smooth drilling
: 14 { Brown wash
— 15 — =
r ] = 1 Take S-3(SS): 15'to 17"
Gray, medium- to fine-grained, SAND, C ] H 2 .
trace silt, trace gravel 0.0 — 16 15|85 1 Little recovery .
[FILL] [Class 7] spINE N H 2 Push spoon again from 15
C ] = 1 to 17" to try to get enough for
— 17 — = environmental sample
- 8 — ~ 18 - Install 5' of casing: 14' to 19'
L ] Drill to 20'
Class " 49 4 Smooth drilling
6 C ] Brown to black wash at 18'

20
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Log of Boring D-05 Sheet 2 of 3
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4914
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 9.5 feet BPMD 4090
& = 2 ° Sample Data
8 |Elev.| 538 . SE | E | Depth | 8| o |5 5wl Nvalue . Rgmarks .
“,_JE ) | = Q Sample DeSCFIptIOﬂ rg | 2 Scale “ED s |8g|e2s (Blows/ft) (Drilling Fluid, Depth of Casing,
i a © o~ |5 51 & =g e Fluid Loss, Drilling Resistance, etc.)
o o 20 =z 10 20 30 40
C ] = |2 Take S-4(SS): 20' to 22'
Black, organic SILT, trace gravel C 1a = 2
[OH] [Class 6] 0.1 21 1 |eg @ ) 4
Class SPIN[_ i H 3
6 L 2o ! .
- b Install 5' of casing: 19' to 24'
- 23 7 Drill to 25'
R e C ] Brown wash
- 24 Smooth drilling
— 25 =
r ] = 3 Take S-5(SS): 25' to 27"
Brown, medium- to fine-grained, silty C ol 3 4
CIZSS SAND, trace gravel 0.0 =264 (3H° . B
[SM] [Class 6] SPIN[ ] H
L ] = 6
- 27 ] N Install 5' of casing: 24' to 29'
C 3 6:20PM to 7:00PM
- 28 Drillers take lunch
90 | = -
C 1 Drill to 30'
- 29 Brown wash
C ] Smooth drilling
- 30 =
r ] = S Take S-6(SS): 30" to 32'
Brown, medium- to fine-grained, SAND C ] H 7
C'ZSS with silt, trace mica 0.0 — 31 ﬁ A= 1 9
[SM] [Class 3b] L ] H
C ] == 22
- 32 7
— 33
‘4240 | /| r b
- 34
Gray, decomposed MICA SCHIST, some E 35 1N 0l o |35 Take S-7(SS): 35' to 37'
sand C 10 ° S0/3" 50/3" g"
[Class 1d] ~ 36 | Refusal at 35'-8
-7 Drill to 40'
C ] Some rig chatter
38 | Brown wash
C ] Resistance at 40’
Class ; 39 {
1 B ]
— 40
. ) . 10:00” ] .
Gray, medium- to fine-grained, quartz- r ] 8:01PM ' .
muscovite- biotite SCHIST, extremely - 41 2| Begin core C-1: 40" to 46
close to moderate fracture spacing, slightly 9:00[ ] z § = .
to moderately weathered, with fractures C 40 4 BN 8:27PM: Stop drilling- clog
dipping approximately O degrees to 45 F EENEY RIS .
degrees from horizontal 7:00C ] o W F L: StI.” in weathered rock
[Class 1d] Very poor quality T 43 g Q| ® Drill to 43'
r 1 <B4 2
6:00 ] ZW 0 g 9:11PM: Complete C-1
F b [i4
- 44 7
12:00” ]

45
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Log of Boring D-05 Sheet 3 of 3
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4914
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 9.5 feet BPMD 4090
2 2, é"\ z Sample Data R ‘
¥8 |Elev.| © 5 _ SE | E | Depth | 8| ¢ |5 |s5wc| N-Value emarks
”;_JE | 3 8 Sample DeSCFIptIOﬂ g |2 Scale “ED 2852 20 (Blows/ft) (Drilling Fluid, Depth of Casing,
X o ] 5 S| FgT|fe @ Fluid Loss, Drilling Resistance, etc.)
o (] 45 =z 10 20 30 40
Class 14:00- 10
-36.5 1[ : 46 :
Gray, mevdium- to fine-grained, qqutz- 4:000 B
Class | feldspar- muscovite- biotite- garnet F 4
1 SCHIST, close to moderate fracture 47 7 X R 9:27PM
// 383 spacing, slightly weathered 3:00[ 3 @38 & Begin core C-2: 46' to 51'
O T (Class Tl Fairquality —4 - EQT ]
au Light gray to pink, medium- to fine-grained, 400" S KRS ) .
—\ PEGMATITE, extremely close to close F o g S5 9:54PM: Complete C-2
\ — fracture spacing, slightly weathered, with 49 7 2 { u
/ fractures dipping approximately O degrees 10:00° ] Z 8 s}
e from horizontal 50 ¥ | x
Class| [Class 1b] Fair quality r ]
|~ 1 11:00” ]
~ Light gray to pink, PEGMATITE, close — 51
fracture spacing, slightly weathered, with 5000 4
\ fractures dipping approximately O degrees L ]
from horizontal - 52 2| ® Begin core C-3: 51' to 56'
7 [Class 1b] Fair quality 7:00[ 1 gl
- N4 _ | ] C 534 @)
77 C i <@z z . .
Gray, medium- to fine-grained, quartz- 4:00F 498 53 53 10:36PM: Complete C-3
feldspar- muscovite- biotite- garnet F 10 x ;og p
al SCHIST, extremely close to moderate - 54 7 Ol i s
%% fracture spacing, moderately to slightly 5:00 1 2B 8| §
weathered, with fractures dipping T 55 x| o
approximately 0 degrees from horizontal r ]
[Class 1b] Fair quality 5:00 .
e — = — — = — — — — 1 — 56 —
. ) . 10:00” ] .
Gray, medium- to fine-grained, quartz- C ] 11:00PM ' .
feldspar- muscovite- biotite- garnet — 57 7 N Begin core C-4: 56 to 61
SCHIST, extremely close to close fracture 4:000 b B8 &
spacing, slightly to highly weathered, with s ERMV| T 11:26PM: Complete C-4
fractures dipping approximately O degrees H e sl o
CI?SS and 40 degrees from horizontal 4:.00[ ] 3 E o @ 11:45PM to 12:10AM
[Class 1d] Very poor quality © 59 gl ® Dr_lIIers trgnsfer rig to LIRR
C ] 1 Bida railyard side
4:00[" 1 ZRQ 9
L 60 - o 12:15AM: End of 6/21
400E 4 6/27/13
- — = — — = — — — — — — — — 61 — 3:30PM: Diriller arrive on site
2000 . 4:40PM to 5:15PM
Gray, medium- to fine-grained, quartz- TE ] Set up boring D-5
muscovite- biotite- garnet SCHIST, — 62 7 el 2 5:18PM: Redrill to 61'
intrusions of quartz and granulite, close to 6:000 b z ?g =
moderate fracture spacing, slightly C 63 4 B
class| Weathered to unweathered, with fractures B 10508 8 6:15PM
1 dipping approximately 45 degrees from 5:00[ Towlel 2 Begin core C-5: 61' to 66'
horizontal C 64 — § 8| D
[Class 1a] Excellent quality B 1 <@ 5 A 6:45PM: Complete C-5
8:00 ] ZRl L | o
C 65 ¥
7:000 .
-56.5 _ [ 66 il . .
End of boring at 66' F . 7:00PM to 8:15PM
C 3 Boring was backfilled.
=67 - Drillers cleaned up around
C ] completed boring and moved
r ] to new location.
— 68 4
69

70
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Log of Boring D-06 Sheet 1 of 3
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4930
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 10 feet BPMD 4095
Drilling Company Date Started Date Finished
Warren George, Inc. 6/17/13 6/19/13
Drilling Equipment Completion Depth Rock Depth
Acker AD2 Truck-Mounted Drill Rig 54.5 ft 38 ft
Size and Type of Bit Disturbed Undisturbed Core
2-7/8" Diameter Tricone Roller Bit Number of Samples 7 - 3
Casing Diameter (in Casing Depth (ft First Completion 24 HR.
o 4$'I-I)nner-Diameter Flush Steel Casing e (3) Water Level (ft.) If -- 4 Pe -- \y --
Casing Hammery - ‘Weight (Ibs) ‘ Drop (in) Drilling Foreman .
Sampler . ] ] Eddie Cardona
2"-Outer-Diameter Split Spoon/ NX Core Barrel Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Safety | Voot (bs) T Corrie Campbell
2 2 |E= Sample Data
23 |pev £ " ST |2E| Depth | 3 s |Sec| NVale Remarks
Es | 33 Sample Description €8 22| Scale | £ | &[S/ EE8| (@lowsi) (Driling Fluid, Depth of Casing,
s o ] &5 ERN e 2 Fluid Loss, Drilling Resistance, etc.)
+10.0 o SO 0 =z 10 20 30 40
r ] 30'E of WP.L.
E 1 95'Nof SP.L.
E1 g SS= Split Spoon
F o, ] 6/17/13
E 1 10:29PM to 10:47PM
H e Drill through 6" thick
L 3 - concrete slab using 5-7/8"
C ] diameter drill bit
- 4 - Drill to 5'
C 3 Rig chatter. Slow drilling.
SPIN[_ -
C ] Brown wash
-5 H 10:54PM
C ] = 4 : B e T
Brown, coarse- to fine-grained, SAND with r 1| B 3 Take 8-1(S8): 5'to 7
silt, trace gravel 0.0 -6 1|30 5 P
[FILL] [Class 7] r 7 =
= - = 2
- 7 7 11:01PM: Install 9' of 4"
C ] diameter casing: 0' to 9'
- 8 ]
Class -9 11:13PM: Drill to 10'
o[ = Take S-2(SS): 10'to 12°
Black, coarse- to fine-grained, SAND with 62.1 C lw = 5 Strong petroleum odor
silt, strong petroleum odor A P S w0 |1°
[FILL] [Class 7] 44.3 |SPINC ] g 8
12 5 Drill to 15'
C ] Black/brown wash
=13 Rig chatter 12' to 15'
r ] Slow drilling
L 14 B 11:30PM: Dirilling stops
- ] 6/18/13
— 15 — - 3:35PM
E ] H |2 Take S-3(SS): 15' to 17"
Brown medium- to fine-grained SAND with L 1o | H 8
silt, some I, t brick 1.0 =16 - 51882 17 ' el g '
) gravel, trace bric : L 10|20 | g Install 5' of casing: 9' to 14
[FILL] [Class 7] SPIN[ ] = 4 Install 5' of casing: 14' to 19’
=17 < =
- 18
.85 1 ] r b
Class — 19 3:54PM: Drill to 20"
6 C ] Smooth drilling. Gray wash

20
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Project Project No. East
HUDSON YARDS - TOWER D 170019115 4930
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 10 feet BPMD 4095
2 o 2 |E¢ Sample Data
g 2o S= |£E = . Remarks
xn |Elev.| 55 o SE |ZS| Depth | 8 | o |3 |s5=c N-Value
ez |ty | 58 Sample Description 8 22| Scale | E| £ |83E/828| (Blows/) (Drilling Fluid, Depth of Casing,
i a © o~ |56 51 & =g e Fluid Loss, Drilling Resistance, etc.)
o 8 o 20 =z 10 20 30 40
L ] = 1
Gray, sandy SILT, trace gravel, trace mica C v le - < 1 Take S-4(SS): 20" to 22'
[ML] [Class 6] 3.0 21 70 S 3
Class = - H 2
6 L 1 H 3
= 22 — =
— e e — 23
SPINE- 24 — Drill to 25'
C 3 Smooth drilling. Gray wash
o5 turns brown at 23'
r ] H 7
r 1o = 7 Take S-5(SS): 25' to 27"
— 26— 5 |3H 17
s 26 1o wE o 10 No recovery
C 1 H 8
27 =
- 28 -
- ] Drill to 30"
— 29 — Smooth drilling. Rig chatter
r B 28'to 30'. Brown wash.
- 30 =
Class r ] = 7 ' '
3 Brown, silty SAND, some gravel L Jo|,0 16 Take S-6(SS): 30' to 32
[SM] [Class 3a] 10 |SPNE 31 1 gy jo 5 | 42\
C ] g 8
- 32 7
— 33
B ] Drll to 35'
— 34 - Rig chatter 32' to 35'
B : Brown wash.
Brown, medium- to fine-grained, silty E 35 I~ B 47 Take S-7(SS): 35' to 36'
SAND, some gravel 0.7 129 16 |25 | 5p50 Refusal at 36'
[SM] [Class 3a] ~ 36 05" Drill to 38"
C ] Rig chatter.
~ 37 Resistance at 38'
C ] 5:45PM: Drillers leave
C ] because of rain
-28.0 ,
C ] 6/19/2013
Gray, medium- to fine-grained, quartz- 12:00; 39 7: g;gﬂ:’:g:rlgsé?rl]l :'3%'?:)%8'
feldspar- muscovite- biotite- garnet F b R| 2 3:54PM: Redril?io 38.5' with
SCHIST, close to moderate fracture 6:00— 40 - 0 8 ° tricone r.oIIer bit. Add drilling
spacing, slightly weathered, with fractures r ] 4 R fluid to tub )
dipping approximately 45 degrees from C 1«15 o 8
horizontal 400 41 1y ul Q| = 4:21PM
cl : Ozl = i :
?ss [Class 1a] Excellent quality 1 1 18 % 0 Begin core C-1: 38.5' to 43.5'
r h % o
6:00— — O
r 42 ] = u 8 4:54PM: Complete C-1
500~ 43
4001 44 — o
I— 10
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Log of Boring D-06 Sheet 3 of 3
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4930
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 10 feet BPMD 4095
2o o 2 |E¢ Sample Data
22 |Elev.| £2 L 82 |2E| Depth | B s |swg|  N-Value Remarks
B2 || 38 Sample Description 28 58| Scale | £ | &|32/2ES| @owsi (Driling Fluid, Depth of Casing,
S o E 23 ERNa r] Fluid Loss, Drilling Resistance, etc.)
o 10 20 30 40
G dium- to fine-grained, quart S
ray, medium- to fine-grained, quartz- (I . R R ) ] ) )
feldspar- muscovite- biotite- garnet ok 1 |z ‘% 3 5:14PM: Begin core C-2:
SCHIST, quartz intrusions, close to 400~ 46 ’35‘ | 43.5't048.5
moderate fracture spacing, slightly —L vl ol 8 ] ]
weathered, fractures dipping 400 47 S BB 5:36PM: Complete C-2
approximately 50 degrees from horizontal C ] SH 3 o0
[Class 1a] Excellent quality N ] X A& o
5:00(— 48 — W g
C N x|
4001 49 6:01PM
Class fGray, medium- to fine-grained, quartz- - r : Begin core C-3: 48.5' to 53.5'
1 eldspar- muscovite- biotite- garnet 300 50
SCHIST, quartz intrusions, close to et R X R 8:18PM: Complete C-3
moderate fracture spacing, slightly — 7 =zl 8 o
weathered, fractures dipping z00-51 34 @) . \
approximately 45 degrees from horizontal 5 T | SN Started losing water at 51
[Class 1b] Good quality - 10 HSJ X E;g 6:37PM: Only 30" in core
4'00; 52 EREE BN barrel, attempt to retrieve
[ r 4 z 8 c remaining core
500 53 — x| X 7:07PM: Unsuccessful at
C ] retrieving rock
L ] 7:14PM: Drill additional 1' to
6:00— 54 — try to retrieve core
-44.5 - R
End of Boring at 54.5' C 3
55 7 8:10PM:
C 3 Boring was backfilled.
56 —| Drillers cleaned up around
r 7 completed boring and moved
r ] to new location.
- 57 -
58
— 59 —
60
— 61—
- 62
63
— 64 —
- 65—
— 66 —
67 -
— 68 —
69

70
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LANGAN

Log of Boring D-07 Sheet 1 of 3
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4949
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 12 feet BPMD 4092
Drilling Company Date Started Date Finished
Warren George, Inc. 715113 715113
Drilling Equipment Completion Depth Rock Depth
Acker AD2 Truck-Mounted Drill Rig 51 ft 36 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
2-7/8" Diameter Tricone Roller Bit umber of samples 7 - 3
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4"-Inner-Diameter Flush Steel Casing 19 Water Level (ft.) V/ -- 4 -- \y --
Casing HammerSafety ‘Weight (Ibs) 140 ‘Drop (in) 30 Drilling Foreman
Sampler R . . Sal Lorenzo
2"-Outer-Diameter Split Spoon/ NX Core Barrel Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Safety ‘ eight (Ibs) 140 ‘ rop (in) 30 Jason Hertz
24 o o Sample Data
%2 |Elev.| S - E | Depth | 8| ¢ |5 |=ne| NVale ~ Remarks
Es OREELS] Sample Description 2 | Scale | €] 2 |8E(238| (Blows/ft) (Drilling Fluid, Depth of Casing,
o @ 5 5|/ g=igeq Fluid Loss, Drilling Resistance, etc.)
+12.0 (8} 0 z 10 20 30 40
C ] 49'E of W P.L.
C ] 93'Nof SP.L.
=1 SS= Split Spoon
-2 8:15AM: Set up boring
SPIN[ ] Add water/ drilling fluid to tub
3 Start drilling to 5'
-4
Brown, medium- to fine-grained, SAND, some F 5 B wE < | 32 Take S-1(SS): 5'to 7'
silt, trace fine-grained gravel, trace brick F 19| 100/2" 100/2" Refusal at 5.67"
[FILL] [Class 7] 6
Class L ]
7 r b Install casing to 4'
SPINI— 7 —
-8 7 Drill to 10’
C ] Brown wash
C g Slight chatter 8' to 9'
Brown, medium- to fine-grained, SAND, some E 10 1N o o |27 Take S-2(SS): 1(?' to 12'
silt, trace fine-grained gravel, trace brick E 10|95 7| 5o .| Refusal at 10.83
[FILL] [Class 7] =11 4 50/4
r . Install casing to 9'
- 12 7
i i - 13- Drill to 15'
C ] Brown wash
SPIN|— 14 Slight chatter 11' to 12'
L a1 Smooth drilling at 13'
Gray to black, medium- to fine-grained, organic E 15 b H 1 Take S-3(SS): 15'to 17
Class | silty SAND, trace gravel, trace shells = - = 2
6 [SM/ML] [Class 6] C 161D gE @ y
B 1921787 |2
r ] = 5 Install casing to 19'
— 17 =
- 18 7 Drill to 20’
65 - a0 — — — r ] Smooth drilling to 20’
Class — 19 3
3 B ]

20
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Log of Boring D-07 Sheet 2 of 3
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4949
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 12 feet BPMD 4092
2 o = Sample Data
€2 |Eev.| 58 - E | Depth | 5| o |5 |sme| Nvale ~ Remarks
o fy | 5 8 Sample DeSCI’Iptlon 2| Scale | £ 2 (3T 238| (Blowsift) (Drilling Fluid, Depth of Casing,
§ ”n o 5 S| & s 3 Fluid Loss, Drilling Resistance, etc.)
(] 20 =z 10 20 30 40
C ] =3
Gray to black, medium- to fine-grained, organic B g lobal 4 Take S-4(SS): 20" to 22"
silty SAND, trace shells 21 T |oH - 18 22
[SM] [Class 3b] L ] H
= E = 10
- 22 7
] Drill to 20'
— 23 Medium to hard drilling at 25'
r . Gray wash turns brown at 24
— 24 —
Red to brown, medium- to fine-grained, silty E 25 ] = 5 Take S-5(SS): 25' to 27’
SAND, trace fine-grained gravel, trace mica - ] = 7
[SM] [Class 3a] ~op 1®lag T a1
B 19157 |
L ] = 17
ol o 27 7 Drill to 25'
o - ] Brown wash
28
29 -
Red to brown, medium- to fine-grained, silty E 30 B H 13 Take S-6(SS): 30" to 32'
SAND, trace fine-grained gravel, trace mica = ] H 16
[SM] [Class 3a] 31 4L a8 34
C 19 = 18
F ] H 17
- 32 7 Drill to 35'
C 3 Brown wash
EE
— 34—
- 35 . . ap :
Class| Decomposed MICA SCHIST [Class 1d] - 7 Js7isS| T ooz 1002} Take S-7(SS): 380 37
1 L ] Refusal
24.0 r N
v Y [ - %
3:00 ]
Gray, medium- to fine-grained, quartz- feldspar- B 37 - ?3\0 R 12:25PM ' .
muscovite- biotite- garnet SCHIST, close to 4:001- n E S| 3 Begin core C-1: 36' to 41
moderate fracture spacing, slightly weathered, [ 38 - 4 n !
with fractures dipping close to horizontal to 3 00: I | 8 g
approximately 40 degrees from horizontal C 10 ¢ S| b
[Class 1a] Excellent quality — 39 4 8 ® w0
A0 - x [m)]
400 ] ZlQ g
— 40 - -
Class 5:00 ]
— 41
3:00C ] 2| s
C i _ 1= o
Gray, medium- to fine-grained, quartz- feldspar- - 42 4 |2 % x 1:20PM . .
muscovite- biotite- garnet SCHIST, close to 4:00L ] - | = Begin C-2: 41' to 46
moderate fracture spacing, slightly weathered, [ 43 - 8 o 5 ©
with fractures dipping close to horizontal to 400 L ] d IR
approximately 40 degrees from horizontal r ] > w &
[Class 1a] Excellent quality — 44 — 2 8 s}
4:00] ] x| ®
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Log of Boring

D-07

Sheet 3 of 3

Project

HUDSON YARDS - TOWER D

Project No.

170019115

East
4949

Location

LIRR west side yard, Terra Firma, Manhattan NY

Elevation and Datum

Approx. 12 feet BPMD

North
4092

MATERIAL
SYMBOL

Elev.

(ft)

Building
Code

Sample Description

Depth
Scale

Coring (min)
Type

Recov
(in)
Penetr.
resist
BL/6in

Sample Data

N-Value
(Blows/ft)

10 20 30 40

Remarks
(Drilling Fluid, Depth of Casing,
Fluid Loss, Drilling Resistance, etc.)

-39.0

Gray, medium- to fine-grained, quartz- feldspar-
muscovite- biotite- garnet SCHIST, close to
C'?SS moderate fracture spacing, slightly weathered,

with fractures dipping close to horizontal to
approximately 40 degrees from horizontal
[Class 1b] Good quality

45
3:00

C-2 | Number

46

by

=)

S
T

47

a

=

S
T

48

49

@

=}

S
T

50

~
=)
=)
TTTT
I NS N N
C-3
NX CORE BARREL

w

=}

S
T

=83%

60"/60" =100%
50"/60"

REC
RQD
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End of boring at 51'

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

1:55PM
Begin core C-3: 46' to 51'

Boring was backfilled.
Drillers cleaned up around
completed boring and moved
to new location.

70
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LANGAN

Log of Boring D-08 Sheet 1 of 2
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4967
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 6.5 feet BPMD 4092
Drilling Company Date Started Date Finished
Warren George, Inc. 713113 713113
Drilling Equipment Completion Depth Rock Depth
Acker AD2 Truck-Mounted Drill Rig 40.5 ft 25.5ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3-7/8" Diameter Tricone Roller Bit umber ot sampies 6 - 3
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4"-Inner-Diameter Flush Steel Casing 2 Water Level (ft.) V/ -- -- \y --
Casing Hammerpy - ‘Weight (Ibs) 300 ‘ Drop (in) 30 Drilling Foreman
Sampler . ] ] Sal Lorenzo
2"-Outer-Diameter Split Spoon/ NX Core Barrel Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Safety | Voot (bs) T Michael Zonin
2. o B Sample Data
£2 |Elev.| 58 L E | Depth | | |5 |55l NVale Remarks
eS| (®) | 33 Sample Description 2| scale | £| 2|8E/848| @lowsi (Drilling Fluid, Depth of Casing,
o [ <] S| FgTee @ Fluid Loss, Drilling Resistance, etc.)
+6.5] o 0 =z 10 20 30 40
A ..‘. 1-foot-thick GRAVEL F ] __EofWPL.
> .‘ 55 C ] __ _NofSP.L.
= - =1 SS= Split Spoon
C 1 7/3/13
- 2 7 5:10PM: Set up rig
PUSH[_ i
L 3 - 5:12PM: Dirill to 5' using
C ] 3-7/8" tricone roller bit
C ] Black wash: 1'to 3'
— 4 Red/brown/tan wash 3' to 5'
r ] Light chatter
Brown to tan to black, coarse- to fine-grained F S . H 3 5:15PM L
SAND and medium- to fine-grained GRAVEL, F E = 3 Take S-1(SS): 5'to 7
some brick, some asphalt, cobble and — 6 (‘,T) 2H » 8
coarse-grained gravel in tip (wet) C 3 = 5
[FILL] [Class 7] C ] o 3
Class SPIN— 7 — 5:20PM .
7 L ] Push 4" casing to 5'
C ] Spin casing to 9'
-8 7 5:30PM to 6:15PM
L ] Stop drilling because of rain
=9 6:20PM: Drill to 10'
Gray, medium- to fine-grained, SAND, some silt, E 10 b H |3 6:25PM ' '
trace gravel, trace brick (wet) - 1l E 5 Take S-2(SS): 10" to 12
[FILL] [Class 7] o " E & |3 = e 3 8 6:35PM: Spin 4" casing
L ] g 4
PUSH- 12 — 6:40PM: Drill to 15'
C ] Smooth drilling. Brown wash
- 13 -
— 14—
Black to dark gray, medium- to fine-grained, r 15 7 H 2 6:55PM ' '
SAND, some silty clay, some shell fragments a . = Take S-3(SS): 15'to 17
Class (wet) C 16 | Q@ lnH © 2 7
6 L 40|90
[SM] [Class 6] L ] H 5
C 1 = 7
— 17 7 N 7:15PM: Use 300 Ib hammer
/300 b ] to advance casing to 20'
e 18 7 7:30PM to 8:00PM: Break
Class — 19 7 8:15PM: Clean out casing
3 r ] Gray wash

20
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Log of Boring D-08 Sheet 2 of 2
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4967
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 6.5 feet BPMD 4092
22 o z Sample Data
€2 |Eev.| 58 — E | Depth | §| o |5 |55 Nvaue . Rgmarks .
;:(E | 3 8 Sample DeSCFIptIOﬂ 2 Scale 2| £(32|83 g (Blows/ft) (Drilling Fluid, Depth of Casing,
1 m g 3| F £ r] 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
20 -
Red to brown, fine-grained, SAND, some silt - 1 5 |° _
(wet) R PRI Tae S-4(SS): 20't0 22
[SM] [Class 3b] c Jo (95 < |49 8 ake S-4(SS): 20" to
S E 10
Class -1 B ¢ Taks S5(SS). 22 to 24'
3 Red to brown, fine-grained, SAND, some silt r Jol,0o| 14 ake 5-5(SS): 0
(wet) IS A= P N 8:50PM: Drill to 25'
[SM] [Class 3a] r ] = Red/brown to gray wash
C o4 = % Light chatter 23' to 25'
s B ] 9:00PM
e — = = == — — — — — — — — — — — 25 Take S-6(SS): 25' to 27'
Cl C JIa W
Y Decompos\[ed MICA SCI—}IST Y r : $-6/sS5 2 [ 505 o5 Refusal at 25'5"
2001~ 26 9:05PM: Drill to 25.5'
Gray, medium- to fine-grained, feldspar- L ] X| R
muscovite- biotite SCHIST, close to moderate 40027 4 @R R 9:10PM
fracture spacing, moderately weathered, with [ ] 4 e Begin core C-1: 25.5' to 30.5'
fractures dipping approximately O to 45 degrees 400 28 0 T o g 5
from horizontal T “OZ@E| & 9:27PM: Complete C-1
[Class 1b] Good quality T 1 SR TDr
020 2@ Q| 8§
C ] | o
4:00— 30 —|
4:00— 31
Gray, coarse- to fine-grained, feldspar- E E X | X
muscovite- biotite SCHIST, moderate fracture 60— 327 N3 3 9:37PM
spacing, slightly weathered, with fractures —r 7 x L Begin core C-2: 30.5' to 35.5'
Class dipping approximately 0 to 70 degrees from 700 33 4 V|2 g 8
1 horizontal r 19015 & 9:50PM: Complete C-2
[Class 1a] Good quality T 1 c@®|®
70344 Z@Q| 8
| F ] x| @
8:00(~ 35
9:00— 36
Gray, coarse- to fine-grained, feldspar- B . ?3\0 X
muscovite- biotite SCHIST, moderate fracture 8:00(— 37 — E =] & 10:05PM
spacing, slightly weathered, with fractures L ] 4 n A Begin core C-3: 35.5' to 40.5'
dipping approximately 70 degrees from 700 38 ] 0|8 2 5
horizontal e 10 'F'g S| @ 10:37PM: Complete C-3
[Class 1a] Good quality Tt {1 o ® LfD?
9o00-39 4 89| &
L i 4 x
9:00— 40
-34.0 H B
End of boring at 40.5' C ]
- 41
- 42
— 43—
S

45
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Log of Boring D-10 Sheet 1 of 3
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4914
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 8 feet BPMD 4113
Drilling Company Date Started Date Finished
Warren George, Inc. 6/27/13 6/28/13
Drilling Equipment Completion Depth Rock Depth
Acker AD2 Truck-Mounted Drill Rig 55 ft 35 ft
5[ Size and Type of Bit Number of S | Disturbed Undisturbed Core
° 2-7/8" Diameter Tricone Roller Bit umber of samples 6 - 4
% | Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
<
g 4"-Inner-Diameter Flush Steel Casing 14 Water Level (ft.) V/ -- 4 -- \y --
E Casing Hammerpy - ‘Weight (Ibs) 300 ‘Drop (in) 30 Drilling Foreman ‘
©| Sampler R ) ) Gil Burgess
g 2"-Outer-Diameter Split Spoon/ NX Core Barrel Inspecting Engineer
o Weight (Ib: Di i
| Sampler Hammer Safety | e (09) 140 PP 45 Corrie Campbell
z 22 o 2 s Sample Data
% 58 |Elev. 58 Sample Descriofi BE |2 |Depth | 8| o 5 |s5e| Nvale ~ Remarks
| e |38 ample bescription 2 | o | Scale | E| &|8E 2-290|  (Blows/ft) (Drilling Fluid, Depth of Casing,
' o [ ] @ S| FgTee 2 Fluid Loss, Drilling Resistance, etc.)
2 +8.0 o 8 0 z 10 20 30 40
z 8-inch-thick CONCRETE SLAB C 3 14'E of W P.L.
g| +73 r b 113'N of SP.L.
2 =1 SS= Split Spoon
: - . 6/27/13
N PUSH— 2 — 8:33PM to 8:49PM
¥ F - Drill through concrete slab
S C ] using 5-7/8" roller bit
e -3 7 8:55PM: Drrill to 5'
8 C 3 Smooth drilling. Brown wash
< Fo4 9:15PM: End of 6/27/13
= B B because of rain
= Class L ]
g 7 - 5 ]
@ : . . -5 = 10 6/28/13
2 Gray, medium- to fine-grained, SAND, F . = 3:15PM
N some silt, trace brick, trace gravel, trace T e AT |aE @ 5 ” Take S-1(SS): 5'to 7'
z mica (moist) 0.0 7 do |25~ | I
2 [FILL] [Class 7] 63 [ ] = 3:26PM .
) . = 5 Install 9' of casing: 0' to 9'
< = E Have to pound on cap of
S - . casing
3 — 8 7
S I - = 4 4:02PM: Drill to 10'
2 C ] Brown wash
9 — 9 7 Rig chatter 7' to 8'
Z c ] Add drilling fluid to tub
o PUSHL a1
2 . . - 10 7 ERRE 4:08PM
S Black, organic SILT with sand, some wood [ B = Take S-2(SS): 10' to 12"
z (wet) P RO 7= <] 1
@ [OL] [Class 6] MM e egs], 2
5 B ] & 2
9 12 = . . Pri .
= 38 [ ] 4:16PM: Drill to 15
g C ] Smooth drilling
Q 13 Gray wash
4 L ]
i r ]
% Class — 14
& 6 C 3
2 - -
5 . . _ L e I S 4:22PM
3 I(3Ia(;,)k, organic SILT with sand, trace mica r . = . Take S-3(SS): 15'to 17"
= we PP R R Y=
: [OL] [Class 6] e, P
< N ] ]
a = - H 2
z 17 7 4:26PM: Install 5 of casing
= C a1 from 9' to 14’
Z C ]
= - 18 7 4:36PM: Drill to 20'
8 C ] Smooth drilling. Gray wash
z - ]
< 19
g C ]
Z L ]
3 N

20




... 7/18/2013 10:54:13 AM ... Report: Log - LANGAN ...Template TEMPLATE.GDT

LANGAN N T

\\LANGAN.COM\DATA\NY\DATA1\170019115\ENGINEERING DATA\GEOTECHNICAL\GINTLOGS\170019115 HUDSON YARDS.GPJ

Project Project No. East
HUDSON YARDS - TOWER D 170019115 4914
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 8 feet BPMD 4113
2, o 2 § Sample Data
z8 |Elev.| £8 L BT |2 | Depth | 8| ¢ |5 |5=c| NValue - Rgmarks i
“,_JE ) | = o] Samp|e DeSCFIptIOﬂ rg | o Scale “ED s |8g|e2s (Blows/ft) (Drilling Fluid, Depth of Casing,
i a © o~ | & ER= =g e Fluid Loss, Drilling Resistance, etc.)
o S 20 z 10 20 30 40
Black, organic SILT with sand, trace brick, - 1 = 1 4:46PM
trace gravel, trace shells (wet) H 15 loH v 2] Take S-4(SS): 20' to 22'
[OL] [Class 6] 2N doeg |, P
Clgss - 1 = 14
- 22 4:52PM: Drill to 25'
C 3 Smooth drilling
23 Gray wash
— 24 —
. . e 25 7 = 16 5:01PM
Brown, fine-grained, SAND with silt, trace r B = Take S-5(SS): 25' to 27"
mica (wet) r 19® loH « 9
[SM] [Class 3b] R T =l PR 9
L ] = 12
27 7 5:08PM: Drill to 30"
C 7 Rig chatter
- og | Slow drilling at 29'
r b Brown wash
Class } 29 {
3 r ]
: . . - 30 3 EREED 5:14PM
Brown, medium- to fine-grained, SAND, F . = Take S-6(SS): 30' to 32'
some silt, trace mica (wet) - 1@ |nH 13 )
[SM] [Class 3b] L R NS I P f
C ] g 20
- 32 5:19PM: Drill to 35'
r ] Slow drilling 33' to 35'
33 Brown wash
C ] Encounter rock at 35'
— 34—
| | Y 35 7 5:46PM
L ] Begin core C-1: 35' to 40'
Gray, medium- to fine-grained, quartz- E 36 B X R 6:05PM: Complete core C-1
feldspar- muscovite- biotite- garnet F E E 8l R
SCHIST, intrusions of quartzite, very close ~37 - Q! iy
Class| to moderate fracture spacing, r S 3
1 unweathered to slightly weathered, with C 1010 % | &
fractures dipping approximately 45 —38—- CEY ¥
degrees from horizontal F 1 2R 8 8
/ [Class 1b] Good quality ~ 39 ] Xl o
(R R T 40 6:21PM
C a1 Begin core C-2: 40" to 45'
Gray, medium- to fine-grained, quartz- E 41 B X[ X 6:41PM: Complete C-2
feldspar- muscovite- biotite- garnet F b E 3 3
SCHIST, extremely close to close fracture 42 - 4 n !
Class| spacing, moderately to slightly weathered, C ool 3 g
1 with fractures dipping approximately 45 C 10 2@ 5| B 6:50 to 7:10PM
degrees from horizontal — 43 + ST XN Change lift on rock core
[Class 1d] Poor quality 8 1 2881 §
- 44 ] x o 7:32PM to 7:47PM
r h Collect remainder of C-2
C ] stuck in hole
370 45
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Log of Boring D-10 Sheet 3 of 3
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4914
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 8 feet BPMD 4113
2 o 2 s Sample Data
8 |Elev.| 538 o SE | 2 | Depth | 8| o |5 [swe| Nvalue - Rgmarks )
“,_JE ) | = o] Samp|e DeSCFIptIOﬂ rg | o Scale “ED s |8g|e2s (Blows/ft) (Drilling Fluid, Depth of Casing,
i a © o~ | & 5|/ =g e Fluid Loss, Drilling Resistance, etc.)
o S 45 z 10 20 30 40
Gray, medium- to fine-grained, quartz- E 46 - x| ®
feldspar- muscovite- biotite- garnet H 4 E S K 7:59PM
SCHIST, close to moderate fracture —a7 1z X g Begin core C-3: 45' to 50'
spacing, slightly weathered to C o |dll 3 @
unweathered, with fractures dipping C 10 |& N N 8:20PM: Complete C-3
approximately 60 degrees from horizontal — 48 SEY Y
[Class 1b] Good quality B 1 209 8
49 - Y|
CIe;ss } 50 :
Gray, medium- to fine-grained, quartz- E 51 - X R 8:43PM
feldspar- muscovite- biotite- garnet C 1 Z@s 3 Begin core C-4: 50' to 55'
SCHIST, close to wide fracture spacing, ~ 52 =@ M
unweathered, with fractures dipping C Iv ol 3 g 9:06PM: Complete C-4
approximately 60 degrees from horizontal C 1010 % | =
[Class 1a] Excellent quality — 53 H 8 w0
r 1 @2 &8
-47.0 = ]
End of boring at 55' 95 7 9:20PM to 10:25PM
C 3 Boring was backfilled.
56 —| Drillers cleaned up around
r ] completed boring and moved
C ] to new location.
- 57 -
58
— 59 —
60
— 61—
- 62
63
— 64 —
- 65—
— 66 —
67 -
— 68 —
69

70
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Log of Boring D-11 Sheet 1 of 2
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4932
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 9 feet BPMD 4119
Drilling Company Date Started Date Finished
Warren George, Inc. 6/17/13 6/17/13
Drilling Equipment Completion Depth Rock Depth
Acker AD2 Truck-Mounted Drill Rig 38 ft 23 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
2-7/8" Diameter Tricone Roller Bit umber ot sampies 4 - 3
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4"-Inner-Diameter Flush Steel Casing 2 Water Level (ft.) V/ -- 4 -- \y --
Casing Hammery ‘Weight (Ibs) ‘ Drop (in) Drilling Foreman
Sampler R . . Eddie Cardona
2"-Outer-Diameter Split Spoon/ NX Core Barrel Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Safety | Voot (bs) T Corrie Campbell
2 o g2 |z Sample Data
%2 |Elev.| S - 8F | E | Depth | 8| 4 |5 |swc| NVale ~ Remarks
He @ | =8 Sample Description 8 | 2 | Scale | E| £|83E/838| (Blowsift) (Drilling Fluid, Depth of Casing,
o @ o~ | 5 5|/ g=igeq Fluid Loss, Drilling Resistance, etc.)
+9.0| o o 0 =z 10 20 30 40
+85 6-inch-thick CONCRETE SLAB r ] 32'Eof WP.L.
T E 1 119'N of SP.L.
PUSHE 1 3 SS= Split Spoon
r b 6/17/13
— 2 — 4:00PM to 4:17PM
F . Drill through 6" thick
- n concrete slab using 5-7/8"
- 3 diameter tricone roller bit
L ] Drill to 5'
I Rig chatter from 0.5' to 2'
C ] and 3.5'to 5'. Add drilling
L5 fluid at 1'. Dark brown wash
seinE ] = 3 4:26PM
Brown, medium- to fine-grained, SAND L 1 - = 5 Take S-1(SS): 5'to 7'
with silt, some decomposed mica schist 0.1 -6 Jhlog~ 3 8 )
(moist) F . = 4:30PM . o
Class| [FILL] [Class 7] L ] H 3 Replace casing drill bit
7 -7 4:43PM
C ] Install 9' of 4" diameter
8 casing: 0'to 9'
-9 -
- . 5:14PM: Drill to 10'
— 10 — = Brown wash
L ] H | Very slow drilling 9' to 10’
Dark brown, medium- to fine-grained, silty C T oH o 1
SAND, trace shells, trace gravel (wet) 01 | o E M T o] = 3 5:26PM
[FILL] [Class 7] c ] & . Take S-2(SS): 10' to 12'
=12 - =
- 13 -
. 45 ' ] r 7
14 7 Drill to 15'
C ] Dark brown wash
PUSH} 15 4 : Smooth drilling
class| Black, sandy organic SILT, trace mica 01 - 16 E © w; - 24
6 | (wet) B Jo o~ |, 5:34PM
[OL] [Class 6] C ] = ) Take S-3(SS): 15'to 17"
- 17 =
SPIN[C ]
— 18—
95 ] = —
° S Drill to 20°
Class — 19 — Brown/black wash
3 F . Smooth drilling

20
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Log of Boring D-11 Sheet 2 of 2
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4932
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 9 feet BPMD 4119
& = 2 ° Sample Data
€2 |Eev.| 58 — SE|E | Depth | 8| o |5 |s55e| NValue . Rgmarks .
E2 | ()| 38 Sample Description 8| 2| Scale | £| £|8E/228| (Blows/f) (Drilling Fluid, Depth of Casing,
s» o E g 2| F £ Se @ 10 20 30 40 Fluid Loss, Drilling Resistance, etc.)
al Brown, medium- to fine-grained, silty r 20 Ig | 0 6 5:41PM
2°°|  SAND, some gravel, trace shells (wet) B 185 %° | 45 Take S-4(SS): 20' to 22'
22 _ | [SM][Class3a] 0.0 [SPN— 21 — = | 502" sy Refusal at 21.2'
r 7 5:48PM: Drill to 23'
Class Decomposed rock ) E 29 B Slow drilling 21.1' to 22'
] [Class 1d] Very poor quality C i Brown/gray wash
C 3 Rig chatter
-14.0 r ]
| | | - 23 7 6:14PM
Yo 10:00C ] Install 5' of casing: 9' to 14"
AN r ; 6:17PM
T Gray, medium- to fine-grained, quartz- r 24 . 2| Install 5' of casing: 14' to 19’
\ feldspar GRANULITE, close to moderate 7:00[ ] S| 3 6:21PM
o / fracture spacing, slightly weathered, with F25 4 |w el Install 4' of casing: 19" to 23"
— fractures dipping approximately 5 degrees 6 00: I+ 1o g g 6:46PM: Redrill to 23"
|~ and 70 degrees from horizontal r 105 % | &
- [Class 1a] Excellent quality — 261 |ZQ@® E 7:58PM
7:00[ ] g s} Begin core C-1: 23" to 28'
\ - ] o x
C 27 ] 8:33PM: Complete C-1
- 5:00 ]
-\ — 28 —
\ Gray, medium- to fine-grained, quartz- 6:001 .
o/ feldspar GRANULITE, moderate fracture 29 7 2| =2 8:43PM
. spacing, slightly weathered, with fractures 5:00 ] 55 Being core C-2: 28' to 32'
| y dipping approximately 70 degrees from Y. N AL
“ Class| horizontal . B 1«52 8 9:10PM: Complete C-2
- 1 [Class 1a] Excellent quality 4:001 16 ofl 5 £
\ SRR LA
| 6:00 ] 28
/ r 32 1 | o
-\ E %2
\ — 6:00 ]
/ — 33
- 6:00[ .
I~ Gray, medium- to fine-grained, quartz- B 34 B X ® 9:21PM ' .
N - feldspar GRANULITE, quartz intrusions, 6:00 ] 51 B Begin core C-3: 33' to 38
wide fracture spacing, slightly weathered, 351 |w@l| )
\ with fractures dipping approximately 50 6:00F Jo R 3 g 9:48PM: Complete C-3
g degrees from horizontal c 10185 &
N [Class 1b] Fair quality — 367 |2 E TDT Last 20" of core did not
— 5:00 ] w| o break off
\ C 37 x|l o Try to retrieve last 20"
o / 400" ] Unable to break off
— | 290 : : — 38 10:10PM: Bori
End of Boring at 38 r : o, oring was
r a1 ackfilled.
39 | Drillers cleaned up around
r ] completed boring and moved
L ] to new location.
— 40 -
41 -
- 42
— 43—
- 44—

45
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Log of Boring D-12 Sheet 1 of 2
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4972
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 7.5 feet BPMD 4111
Drilling Company Date Started Date Finished
Warren George, Inc. 7/8/13 7/8/13
Drilling Equipment Completion Depth Rock Depth
Acker AD2 Truck-Mounted Drill Rig 38.5 ft 23.51t
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3-7/8" Diameter Tricone Roller Bit umber of samples 4 - 3
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4"-Inner-Diameter Flush Steel Casing Water Level (ft.) V/ -- - \y --
Casing HammerSafety ‘Weight (Ibs) 140 ‘Drop (in) 30 Drilling Foreman
Sampler . ] ] Sal Lorenzo
2"-Outer-Diameter Split Spoon/ NX Core Barrel Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Safety | Voot (bs) T Corrie Campbell
2. o 2 gz Sample Data
z2 |Elev.| £8 L BE |ZE | Depth | 8| ¢ |5 _|s=c| Nvale Remarks
eS| ()| 38 Sample Description 8 2| Scale | £ | £ |3E/228| (Blows/t) (Drilling Fluid, Depth of Casing,
o @ o7 |55 5|/ g=igeq Fluid Loss, Drilling Resistance, etc.)
+7.5 o So 0 =z 10 20 30 40
r 7 72'E of W P.L.
r 7 111"Nof SP.L.
=1 SS= Split Spoon
] 7/8/13
SPIN|— 2 — 3:00PM: Drillers arrive
-3 3:38PM: Drill to 5'
C ] Brown wash
- Rig chatter 0' to &'
Brown, medium- to fine-grained, SAND E 5 1 = 4 3:47PM
with silt, trace gravel, thin organic layer, - N H 3 Take S-1(SS): 5'to 7'
slight petroleum odor (moist) 6 - (‘,7) e R 9
[FILL] [Class 7] C ] = 6
Class 00 |99} . = 3 3:53PM
7 = 7 = Install 9' of casing: 0' to 9'
-8 7 4:08PM: Drill to 10'
L 7 Brown wash. Smooth drilling
— 9 -
Brown, medium- to fine-grained, SAND, E 10 b H |3 4:14PM ' '
some silt, trace gravel (wet) - ] - ) Take S-2(SS): 10" to 12
[FILL] [Class 7] S 119 B~ |, "4
0.0 B ] 5 1 4:18PM: Drill to 15'
— 12 = Smooth drilling. Brown wash
— 13—
. 60 1 - | r 7
- 14
Black, sandy SILT, trace mica (wet) - 157 H 1 4:21PM
[ML] [Class 6] L 1 = Take S-3(SS):15'to 17"
Class C A |oH o 2]
6 0.0 C 16 o N 3 P
C ] g 6
— 17 3 4:24PM: Drill to 20'
L ] Gray wash. Smooth drilling
— 18 - Encounter obstruction
r ] 19'to 19.5'
— 19 —

20




\\LANGAN.COM\DATA\NY\DATA1\170019115\ENGINEERING DATA\GEOTECHNICAL\GINTLOGS\170019115 HUDSON YARDS.GPJ

LANGAN ooy o2 swm 2 o

... 7/18/2013 10:54:28 AM ... Report: Log - LANGAN ...Template TEMPLATE.GDT

Project Project No. East
HUDSON YARDS - TOWER D 170019115 4972
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 7.5 feet BPMD 4111
22 o 2 |3z Sample Data
€2 |Eev.| 58 L 8E |ZE| Depth | 5| 4 |5 |s5e| NVvale - Rgmarks )
;:(E | 3 8 Sample DeSCFIptIOﬂ g E‘.E’ Scale “ED 2 |32/ 238| (Blows/t) (Drilling Fluid, Depth of Casing,
s» o ] @5 S| F |27 Se @ Fluid Loss, Drilling Resistance, etc.)
o 8 (] 20 =z 10 20 30 40
C ] H 4
Brown, medium- to fine-grained, silty r 19w = < 6 4:34PM
SAND, trace gravel, trace mica (wet) 0.0 21 7 |eg = 14 20 Take S-4(SS): 20' to 22'
class| [SMI[Class 3Db] B . B s
3 C 1 =
- 22 7 4:37PM: Attept to drill to 25'
C ] Encounter resistance at 23.5'
— 23 -
-16.0 L+ B
| f | B ]
5:00— 24 —
E ] >
. [ _ — o [<0]
Gray, medium- to fine-grained, quartz- 7'00: 25 B 4 B 5:08_PM ' .
feldspar- muscovite- biotite- garnet —t ] *ls| = Begin core C-1: 23.5' to 28.5
SCHIST, close to long fracture spacing, 6:00— 26 — g a | @
slighty weathered, with fractures dipping C 11503 3 5:33PM: Complete C-1
close to horizontal L ] RS A
[Class 1a] Good quality 4:00— 27 — ZR 0| &
C ] | o
3:00[— 28 ]
5100; 29 *: 547PM
Gray, medium- to fine-grained, quartz- C 3 "o\° X Begin core C-2: 28.5'10 33.5
feldspar- muscovite- biotite- garnet- 500~ 30 7 |Z@o %
SCHIST, close to long fracture spacing, — ] 4 PR . .
Class| slightly weathered to unweathered, with sool- 31 sl 8 3-01 P{V'- Core bafrrel clog d
1 fractures dipping close to horizontal and e 10 ¥ S| % ta:\alg 5? remove from groun
approximately 45 degrees from horizontal T ] 3 © ' atso.
i ol N % [}
[Class 1a] Excellent quality 700 32 - |2 é S 6:13PM: Resume drilling
7:00; 33 E 6:38PM: Complete C-2
6:00— 34
Gray, medium- to fine-grained, quartz- B . ?3\0 °o\c
feldspar- muscovite- biotite- garnet 500357 @S| S 6:51PM
SCHIST, moderate to long fracture 1 1 |zgr ) Begin core C-3: 33.5' to 38.5'
spacing, slightly weathered to 40036 1P ICH3 3
unweathered, with fractures dipping H 1O |2 5 S 7:16PM: Complete C-3
approximately 45 degrees from horizontal —F n 8 © @
[Class 1a] Excellent quality 400 37 - s 8 8
- F 1 X| @
i 5:001~ 38 7 7:30PM to 8:30PM
-31. p ; —L 3 Boring was backfilled.
End of boring at 38.5 T 39 Drillers cleaned up around
r ] completed boring and moved
L ] to new location.
- . 8:30PM: Drillers off site
41 -
- 42
— 43—
— 44 -
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LANGAN

Log of Boring D-14 Sheet 1 of 2
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4916
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 9.5 feet BPMD 4146
Drilling Company Date Started Date Finished
Warren George, Inc. 6/26/13 6/26/13
Drilling Equipment Completion Depth Rock Depth
Acker AD2 Truck-Mounted Drill Rig 41 ft 255 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3-7/8" & 2-7/8" Diameter Tricone Roller Bit umber ot sampies 5 - 3
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
3&4"-Inner-Diameter Flush Steel Casing 2 Water Level (ft.) V/ -- 4 -- \y --
Casing Hammerpy | ‘Weight (Ibs) 300 ‘ Drop (in) 30 Drilling Foreman ‘
Sampler R . . Gil Burgess
2"-Outer-Diameter Split Spoon/ NX Core Barrel Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Safety | Voot (bs) T Corrie Campbell
2 o 2 gz Sample Data
£2 |Elev.| 58 L 8E |ZE| Depth | & | o |5 _|s54g| NVale Remarks
eS| (®) | 33 Sample Description “8 22| Scale | £| £[8E|238| (Blowsit) (Drilling Fluid, Depth of Casing,
o om ] &5 ERN e 2 Fluid Loss, Drilling Resistance, etc.)
+9.5] o SO 0 z 10 20 30 40
] +9.0 6-inch-thick GRAVEL r ] 16'E of W P.L.
’ Lt E 1 146' N of S P.L.
w85 6-inch-thick CONCRETE SLAB S SS= Split Spoon
F ] 6/26/13
SPIN[— 2 — 10:41AM: Drill to 5'
= - Encounter concrete slab at
F ] 0.5'". Slow drilling
-3 10:45AM: Drill through
C ] concrete slab
- 4
-5 7 SR 11:02AM
Brown, medium- to fine-grained SAND C 1 - ® E ° 2 Take 8-1(S8): 5'to 7
with silt, some gravel (moist) 0.0 -6 1p|upg 2 1
[FILL] [Class 7] 57 [ 7 =
L - = 3
Class =7 11:06AM: Install 9' of 4"
7 r ] diameter casing: 0' to 9'
~ 8 - 11:21AM: Drill to 10
C ] Rig chatter 7' to 9'
C g9 Brown wash
r b Turns gray from 8'to 10’
- 107 = 16 11:28AM
Black, sandy SILT, trace gravel, trace C 1 - 13 Take S-2(SS8): 10'to 12
mica (moist) 00 PUSHE 11 3y [B5 @ |, | 17
[FILL] [Class 7] ] g ; 11:32AM: Drill to 15'
— 12 — = Smooth drilling
B . No return
— 13 -
. | 40 1 - ] r 7
— 14—
] 11:38AM
— 15 = Take S-3(SS): 15'to 17"
F . H 2 Little recovery
C'gss c 1o |,H 2] Push spoon in again at same
PUSH= 16 Ty o — |, 9 depth to collect sample
r ] = 7 11:45AM:
Black, organic SILT, trace gravel (wet) — 17 — — Take S-3A(SS): 17'to 19'
[MH] [Class 6] F . H WOR No recovery
; L 1<, 8 WOR Attempt using 3" spoon,
o = 0.0 o 18 B g y’; “ | wor minimal recovery
r ] = 12:06PM: Drill to 20
= - = WOR
Class = 19 e Smooth drilling
F b Black to brown wash at 18'
F ] Encounter obstruction 19.5'

20
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Log of Boring D-14 Sheet 2 of 2
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4916
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 9.5 feet BPMD 4146
22 o 2 |3z Sample Data
€2 |Eev.| 58 - 8E |ZE| Depth | 5| 4 |5 |s5e| NVvale ~ Remarks
2 17| 58 Sample Description 8 52| scale | £ | &|232/228| @lowsit) (Drilling Fluid, Depth of Casing,
X m ] a5 S| F|gTee @ Fluid Loss, Drilling Resistance, etc.)
|80 z & 10 20 30 40
20 =
C ] = |13
Brown, medium- to fine-grained, silty r 19 gt e| 10 12:15PM ' '
SAND, trace gravel, trace mica (wet) 0.0 21 1 |eg - 12 22\ Take S-4(SS): 20' to 22
Class| [SM][Class 3b] B . =
3 = E = 21
22 7
SPINL . 12:23PM: Drill to 25'
— 23 Smooth drilling
40 ] F . Brown wash
Class| Gray, decomposed MICA SCHIST with E 24 - 12:34PM
1| sand , B ] Take S-5(SS): 25' to 25.5'
[Class 1d] Very poor quality [ 25 - Refusal at 25'5"
160 E 1s-5/s5- 5 | 505 o5
| f | - ] 12:40PM: Drill 4" into rock to
— 26 create seal for casing
6:00 ] 1:35PM: Install 20' of 3"
o7 O diameter casing: 0' to 20’
Gray, medium- to fine-grained, quartz- E b X| R 1:56PM: Redrill to 25.5'
feldspar- muscovite- biotite- garnet 5:001 . E S| R 2:05PM
SCHIST, quartz intrusions, close to — 281 |z L Install 7' of casing:19' to 26'
moderate fracture spacing, slightly 5 00: 1< a8 g
weathered, with fractures dipping C 10 |& N
approximately 50 degrees from horizontal —29+ |SER| Y 2:35PM
[Class 1b] Good quality 5:00[ 1 2881 § Begin core C-1: 26' to 31'
’ ] © Lose water at 27.5'
— 30 4
5:00 . 3:01PM: Complete C-1
— 313
3:00[ ]
Gray, medium- to fine-grained, quartz- r 32 - X R
feldspar- muscovite- biotite- garnet 5:001 n E % %
SCHIST, close to moderate fracture [ 33 - id N .
CI?SS spacing, unweathered, with fractures 3 00: J oy = g g :é.e%ilr::'\élore C-2:31'to 36'
dipping approximately 50 degrees from C 10 g L 9 e
horizontal 34 — oc@ Y|
. r ] 4:02PM: Complete C-2
000 ] <ol a
[Class 1b] Good quality 9:001 G Ve Believe part of core got
— 35 — ground up due to long core
16:00" . time at end
— 36
2:00 ]
Gray, medium- to fine-grained, quartz- - 37 B SRS 4:18PM ' .
feldspar- muscovite- biotite- garnet 2:00 1 ZRS8 B Begin core C-3: 36" to 41
SCHIST, very close to moderate fracture 3 |zl 2
spacing, moderately weathered, with 200" 1o ol 3| 8 4:33PM: Complete C-3
fractures dipping 40 degrees from C 10l 5| &
horizontal 39— QCE% @
[Class 1b] Fair quality 3:00F 1 209 8
40 Y|
6:00 ]
-315 . = 41
End of boring at 41' r B 4:45PM:
r h Boring was backfilled.
— 42 — Drillers cleaned up around
F ] completed boring and moved
L ] to new location.
— 43 7
- 44—




... 7/18/2013 10:54:47 AM ... Report: Log - LANGAN ...Template TEMPLATE.GDT

\\LANGAN.COM\DATA\NY\DATA1\170019115\ENGINEERING DATA\GEOTECHNICAL\GINTLOGS\170019115 HUDSON YARDS.GPJ

LANGAN

Log of Boring D-15 Sheet 1 of 2
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4930
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 9 feet BPMD 4142
Drilling Company Date Started Date Finished
Warren George, Inc. 6/23/13 6/23/13
Drilling Equipment Completion Depth Rock Depth
Acker AD2 Truck-Mounted Drill Rig 43 ft 27 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
2-7/8" Diameter Tricone Roller Bit umber of samples 5 - 4
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4"-Inner-Diameter Flush Steel Casing 27 Water Level (ft.) V/ -- -- \y --
Casing Hammerpy | ‘Weight (Ibs) 300 ‘ Drop (in) 30 Drilling Foreman ‘
Sampler R . . Gil Burgess
2"-Outer-Diameter Split Spoon/ NX Core Barrel Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Safety | Voot (bs) T Corrie Campbell
2 o 2 gz Sample Data
2 |Elev.| S8 _ BE |ZE | Depth | 8| ¢ |5 _|s=c| Nvale - R_emarks _
Es OREELS] Sample Description 8 |o2| Scale | £ | £|3E/838| (Blowsift) (Drilling Fluid, Depth of Casing,
o @ o7 |55 5|/ g=igeq Fluid Loss, Drilling Resistance, etc.)
+9.0 o |80 0 z 10 20 30 40
1-foot-thick GRAVEL r ] 30'E of WP.L.
E 1 142'N of S P.L.
+8.0 C 7 .
6-inch-thick CONCRETE SLAB -1 SS= Split Spoon
TE — PUSHL ]
2 6/22/13
C ] 8:20AM: Drill to 5'
C ] 6" concrete slab: 1'to 1.5'
— 3 7
9 C ]
- 4
E % ] S 8:37AM
Brown, medium- to fine-grained, SAND, C 1 - ® E 3 Take S-1(SS): 5'to 7
some silt 0.0 6 Jaeg |, ?
[FILL] [Class 7] 79 [ ] H
= - = 2
= 7 8:51AM: Drill to 10'. Rig
C ] chatter 7' to 8'. Brown wash.
Class — 8 9:00AM: Install 9' of 4"
7 C ] diameter casing: 0' to 9'
-9 -
PUSHL ] 9:16 AM: Redrill to 9'
- 107 =13 9:23AM
Brown, medium- to fine-grained, silty C oo - 4 Take S-2(S8): 10'to 12
SAND, trace gravel 0.0 — M ah|leg© 5 9
[FILL] [Class 7] C ] H
L - = 4
36 - 12 - N 9:38AM: Install 5' of casing
C ] from 9' to 14"
— 137 9:47AM: Drill to 15'. Brown
C ] wash- turns black at 15'.
E 14 Smooth drilling.
| 160 C 7
E 157 EREE 9:56AM
Black, organic SILT, some sand, trace r 1w | H 0 Take S-3(SS): 15'to 17
gravel 0.0 =16 1 |88 2 ;1
class| [OLl[Class €] PUSHL ] = ]
6 } 17 : T
— 18—
95 _ 4\ r b
Class — 19 Dril to 20'. Smooth drilling.
3 r ] No return

20
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Log of Boring D-15 Sheet 2 of 2
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4930
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 9 feet BPMD 4142
2 o 2 ; z Sample Data
€2 |Eev.| 58 L SE |ZE| Depth | 8| o |5 [swec| Nvalue - Rgmarks )
;:(E | 3 8 Sample DeSCFIptIOﬂ g E‘.g Scale “ED 2|3 g ©.2 g (Blows/ft) (Drilling Fluid, Depth of Casing,
so o [a] %5 S|~ & & °a Fluid Loss, Drilling Resistance, etc.)
o o (] 20 =z 10 20 30 40
r ] H 9 10:11AM
Brown, medium- to fine-grained, silty L I 10 Take S-4(SS): 20" to 22"
SAND, some gravel 2114 80 ~ 1 21 Little recovery- push spoon
[SM] [Class 3Db] SPIN . = again to get more sample
C ] H 12 10:30AM: Drill to 25'. Rig
0.0 - 22 7 chatter 23' to 25'. No return.
E o3 10:50AM
Class r ] Take S-5(SS): 25' to 27"
3 r 5 Refusal at 26.5'
. ogq4 11:15PM: Drill to 27'.
L ] Encounter bedrock at 27"
C ] 11:34AM: Install 27" of 3"
— 25 — = 10 diameter casing: 0' to 27"
SPIND b == 11:55AM: Redrill to 27'
Brown, coarse- to fine-grained, SAND, C 1w | H 13 \
some gravel, trace silt 0.0 C26 1 05 C 41 12:12AM
[SP] [Class 3a] C ] = 50/4" Begin core C-1: 27'-28'
-18.0 F o7 e 12:42AM: Core barrel
| | | r 1— ol | \clogged- remove & unclog
400 1O |LR e 8 REC=9"/12" =75%
— 28 — o RQD=6"/12" =50%
. . . 13:00C 1 |2
Gray, medium-to fine-grained, quartz- C ]
feldspar- muscovite- biotite- garnet — 29 2| 1:24PM
SCHIST, close to wide fracture spacing, 7:000 ] z 33 9 Begin core C-2: 28' to 33'
slightly weathered, with foliations dipping ~ 30 4 B
approximately 0 degrees and 30 degrees = LS 8 2 1:50PM: Complete core C-2
from horizontal 8:001 10 48| 5
[Class 1a] Good Quality F 319 |3 % pe
5:00 1 288 &8
= X| @
6:00 ]
— 33 7
. ) . 4:00[ ]
Gray, medium- to fine-grained, quartz- C 3
feldspar- muscovite- biotite- garnet — 34 — <| = 2:12PM
SCHIST, quartz intrusions, close to 7:00[ ] z ‘é 9 Begin core C-3: 33'-38'
Class| moderate fracture spacing, slightly C 35 1 BN
1 weathered to unweathered, with fractures B T & 3 8 2:34PM: Complete core C-3
dipping approximately 0 degrees and 40 4:001 o BN
degrees from horizontal T 36 3 B| ©
[Class 1a] Good quality C ] M BRI
3:00C 3 Z@ L | &
S a7 x| @
4:00C 3
— 38 7
. ) . 3:00 ]
Gray, medium- to fine-grained, quartz- C ]
feldspar- muscovite- biotite- garnet — 39 4 2| 2:53PM
SCHIST, quartz intrusions, wide fracture 4:00[ ] z 2’3 5 Begin core C-4: 38' to 43'
spacing, unweathered, with fractures © 40 1 BN
dipping approximately 30 degrees from r 1|08 8 3:16PM: Complete core C-4
horizontal 3:001 1O Ul | =
[Class 1a] Good quality F 4128 % %
4000 ST Al
F . X| @
— 42 7 3:45PM to 4:30PM
9:00[ a1 Boring was backfilled.
-34.0 i 43 4 Drillers cleaned up around
End of boring at 43' r ] completed boring.
— 44 — 4:45PM: End of 6/23/13

45
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LANGAN

Log of Boring D-16 Sheet 1 of 2
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4956
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 9 feet BPMD 4142
Drilling Company Date Started Date Finished
Warren George, Inc. 7/10/13 711113
Drilling Equipment Completion Depth Rock Depth
Acker AD2 Truck-Mounted Drill Rig 45.5 ft 30.5ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3-7/8" & 2-7/8" Diameter Tricone Roller Bit umber ot sampies 7 - 4
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
3&4"-Inner-Diameter Flush Steel Casing 25 Water Level (ft.) V/ -- 4 -- \y --
Casing HammerSafety ‘Weight (Ibs) 140 ‘Drop (in) 30 Drilling Foreman
Sampler . ] ] Sal Lorenzo
2"-Outer-Diameter Split Spoon/ NX Core Barrel Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Safety | Voot (bs) T Corrie Campbell
2 o g2 |z Sample Data
£2 |Elev.| £3 - SE|E | Depth | 5| |5 |s5mc| Nvale ~ Remarks
£ fy | 5 8 Sample Descrlptlon 8 | 2 | Scale -g 2 (32238 (Blowsift) (Drilling Fluid, Depth of Casing,
o [ =] 5 S| FgTee @ Fluid Loss, Drilling Resistance, etc.)
+9.0 a o 0 z 10 20 30 40
A ..‘. 1-foot-thick GRAVEL | i S6'E of WP.L.
> 142'Nof S P.L.
A Y 1 = SS= Split Spoon
PUSHH -
2 7/10/13
r b 6:15PM: Drill to 5'
3 Rig chatter 0' to 5'
L i Brown wash
- 4 —
Brown, medium- to fine-grained, gravelly - S = |4 6:35PM
SAND, trace silt (moist) r 1| B 1 Take S-1(SS): 5'to 7'
[FILL] [Class 7] 00 |26 6 — 4 |BHwW 1 22[
i ] B 14 6:38PM
Class =7 = Install 9' of casing: 0' to 9'
7 L i
8 6:52PM: Drill to 10'
r 1 Brown wash
9 — Rig chatter 6' to 10
Brown, medium- to fine-grained, SAND — 10 H 10 7:00PM
with silt, trace gravel (wet) r 1 = 5 Take S-2(SS): 10"to 12"
[FILL] [Class 7] 0.0 =188 @ s |8
PUSH- e = 5
12' to 13.5" Brown, medium- to fine- - 12 = 7:04PM
grained, SAND, some silt, trace wood L J H 3 Take S-3(SS): 12" to 14'
s [FILL] [Class 7] 0.0 ORI = Il Y
N 42 e e 44 Croo oo ST (et ] i i = 7:10PM: Drill to 15'
Class| 13.5'to 14': Gray, sandy SILT (wet) = 2 o
s 5 [ML] [Class 6] 14 Smooth drilling. Gray wash
Gray, fine-grained, SAND with silt, trace ~ 15 = 1 7:17PM
shells (wet) r 1 = 6 Take S-4(SS): 15'to 17"
[SM] [Class 3b] 0.0 — 16 — 3 |85 @ s |1
129 | 4 =
— 17 = J
Gray, fine-grained, SAND with silt, trace = 10 7:20PM
Class| shells (wet) r 1wl B 9 Take S-5(SS): 17' to 19'
3 [SM] [Class 3b] 0.0 =18 — 4|38 % 23
= 14
[ ] = 17 7:23PM: Dirill to 20'
19 = Smooth drilling. Brown wash
Brown, medium- to fine-grained, SAND 20
: : H 7:32PM
with gravel, some silt (wet) | o |pH 5 . ,
[SM] [Class 3b] o 0|2 H < 10 L Take S-S(SS) 20' to 22
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LANGAN

Log of Boring D-16 Sheet 2 of 2
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4956
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 9 feet BPMD 4142
& = 2 ° Sample Data
z2 |Elev. £8 L BT | £ | Depth | 8| ¢ |5 |5=c| NValue Remarks
ez |ty | 58 Sample Description 8| 2 | Scale | E| £ |83E1828| (Blows/) (Drilling Fluid, Depth of Casing,
R a:3 © o~ |'§ 5| & & =lseq Fluid Loss, Drilling Resistance, etc.)
[ o z o 19,20 30 40
00 21 = o
© | H 10
i ToPE Y] 4
Class 23— 22 7:38PM: Drill to 25'
r : Resistance 23' to 23.5'
23 | Slow drilling. Rig chatter
= L i
Gray, decomposed MICA SCHIST with 24
sand, trace shells B 1 7:46PM
[Class 1d] 0.0 25 S-71SS— 3 [ 50/3" 50/3" Take 8-7(88)1 25'to 27'
Refusal at 25'-3"
6:00— 26 — 8:12PM: Install 25' of 3"
: o diameter casing: 0' to 25’
Class 400— 27 —| d = oo\° ) .
1 Gray, decomposed MICA SCHIST : 4 Rl 8:34PM: Redrill to 25.5
[Class 1d] Very poor quality T_120s| &
40028 - 5wl ©| 2 8:47PM
1 SEF a2 Begin core C-1: 25.5' to 30.5'
soo-20 -4 Q2| 9
| x| x 9:14PM: Complete core
7:00— 30 —
215
Class 30.5't 3V1 5 G I ; 00— |
1 .5'to 31.5" Gray, medium- to 7:00— 31
/, /4 225 | fipe‘-grained, quartz- feldspar- muscovite- i 2| e
P \ biotite- garnet SCHIST, slightly weathered 4:00— 32 — 5 ‘% % 9:28PM
o — N\ J c@ | g . ' .
\ﬂ 31.5'to 35.5": Gray, medium- to ~:0sl B Begin core C-2: 30.5' to 35.5
\ fine-grained, quartz- feldspar- muscovite- B0 33 1S ML 9:35PM: Core barrel clogged
ya / biotite GRANULITE, close to moderate : SE3| ¥ 9:47PM: Resume drilling
— fracture spacing, slightly weathered to 4:001— 4 xR 8 o ] )
° |- unweathered, with fractures dipping close 34 z I&J < 10:03PM: Complete C-2
° to horizontal and approximately 80 ]
N — degrees from horizontal 3:00— 35 —
o\ ° [Class 1a] Good quality
. 400~ 36 — 10:20PM
N C'?SS Gray, medium- to fine-grained, quartz- 11 S8 Begin core C-3: 35.5't0 40.5
. feldspar- muscovite- biotite- garnet 30— 377 D@2 2 10:38PM: Complete C-3
" GRANULITE, close to long fracture T : - Lomplete L~
o / spacing, unweathered, with fractures s00—38 1P W3 8
° dipping close to horizontal and o % S| 5
° | y approximately 45 degrees from horizontal, ] 1 B AR
N ° pegmatite intrusions from 39" to 40' 3:00— 39 — z o 8 10:45PM: Light broke
o — [Class 1a] Excellent quality 4 x| o 11:10PM: End of 7/10/13
N\, 4:00— 40 —
] 40.5' to 42": Gray, medium- to fine-grained,
AN quartz- feldspar- muscovite- biotite 10:00— 41 — 7/11/13
\ — GRANULITE, with pegmatite intrusions b 2| = 3:10PM: Drillers on-site
779725 s goo-42 - |d@ S| N 3:25PM
- (14 - = H . ' "
42' to 45.5". Gray, medium- to fine-grained, +sl3 8 Begin core C-4: 40.5't0 45.5
quartz- feldspar- muscovite- biotite- garnet 10:00— 43 — ¢ 4 B 3:45PM: Core barrel clogged
class| SCHIST, moderate to long fracture B SEY Y 3:52PM: Resume drilling
spacing, umweathered, with fractures 6:00— 44 — g o Q 4:10PM: Core barrel clogged
d(i:pping closée to horizontal i vl g 4:20PM: Resume drilling
[Class 1b] Good quality sool 45 4:32PM:
365 Boring was backfilled.
End of boring at 45.5' Drillers cleaned up around
— 46 — completed boring and moved
= . to new location.
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Log of Boring D-18 Sheet 1 of 2
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4911
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 7.5 feet BPMD 4172
Drilling Company Date Started Date Finished
Warren George, Inc. 6/13/13 6/14/13
Drilling Equipment Completion Depth Rock Depth
Acker AD2 Truck-Mounted Drill Rig 34 ft 19 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3-7/8" Diameter Tricone Roller Bit umber ot sampies 2 - 4
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
3&4"-Inner-Diameter Flush Steel Casing 19 Water Level (ft.) V/ -- 4 -- \y --
Casing Hammerpy - ‘Weight (Ibs) 140 ‘Drop (in) 30 Drilling Foreman .
Sampler R . . Eddie Cardona
2"-Outer-Diameter Split Spoon/ NX Core Barrel Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Safety | Voot (bs) T Corrie Campbell
2. 2 B Sample Data
z8 |Elev. L BE | £ | Depth | 8| ¢ |5 |s=c| Nvale Remarks
ES | (ft) Sample Description 8| 2 | Scale | £| £ |35/228| (Blows/ft) (Drilling Fluid, Depth of Casing,
<o o~ | 5 5|/ g=igeq Fluid Loss, Drilling Resistance, etc.)
+7.5) o o 0 =z 10 20 30 40
] 6-inch-thick GRAVEL r ] 11"E of W P.L.
- Moy 70 ] 172'Nof S P.L.
E1 g SS= Split Spoon
2 6/13/13
C ] 4:30PM: Drill to 5'
C ] Rig chatter. Brown wash. At
- 3 7 1" add drilling fluid.
-4
SPNE 4:43PM:
Brown, coarse- to fine-grained, SAND, E 5 1 =R Take S-1(SS): 5'to 7
some gravel, some silt, trace mica B . o 8 4:46PM: Install 9' of 4"
[FILL] [Class 7] 6 T |8H° 9 17+ diameter casing: 0' to 9'
0.0 C ] H 5:00PM: Rig making unusual
o7 3 H 6 noises, very slow drilling
r 7 5:21PM to 7:15PM:
F . Swivel fell off. Return to shop
[ — 8 —
L ] 7:20PM: Drill to 9.5'.
C 9 ] Obstruction at 9.5'
L ] 50/0" 7:30PM
CI?SS r ]S-2/SS| 0 | 50/0" Take S-2(SS): 9.5't0 9.6'
Gray, schist- pegmatite- granulite- 107 No recovery
BOULDERS, with trace shells 6:001 ] i i
[FILL] [Class 7] F 11 8:30PM: Drlllgrs leave site
B B x| X because of rain
5:00[ ] 8| <
29 lwll! ! 6/14/13
3:00F ] 6 § 53 53 2:43PM: Drillers arrive
SEER=REE] B 3:55PM
3_00: ] ol a Begin core C-1: 10" to 15'
U ] A 4:12PM: Complete C-1
— 14 — No water return
C 1| 5:22PM
2-inch thick WOOD — 15 7 N B Begin core C-2A at 15'
C o =21 = 5:31PM
C 16 4 z Barrel pulled. 2" thick wood
r 7 chunk in tip of core.
SPIN |- . REC=0"/6" =0%
= 17 RQD=0"/6" =0%
E ] 4:50PM: Install 15' of 3"
— 18 4 diameter casing: 0' to 14"
B : Obstruction at 6'
115 I : 5:15PM: Redrill to 19' using
) | T | — 19 7 ~ 2-7/8" diamter tricone roller
C'?SS 9:00[ 10 bit. Boulders from 0' to 19’

20
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Log of Boring D-18 Sheet 2 of 2
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4911
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 7.5 feet BPMD 4172
& 2 ° Sample Data
2 |Elev. . SE|E | Depth | 8] o |5 |soe| Nvalue ~ Remarks
”;_JE (ft) Sample DeSCFIptIOﬂ rg | 2 Scale “ED 2852 20 (Blows/ft) (Drilling Fluid, Depth of Casing,
X o~ |5 S| FIgT8%a Fluid Loss, Drilling Resistance, etc.)
o o 20 =z 10 20 30 40
Gray, medium- to fine-grained, quartz- 800" 1 Install 5' of casing: 14" to 19".
feldspar- muscovite- biotite- garnet F ] ?q\" N Slow installation. Boulders
SCHIST, moderate fracture spacing, - 21 E > @ encountered. Gray wash
unweather_ed to slightly weathered, with 4:00: 1o ull s | = 5:45PM: Redrill to 19 ft. Gray
fractures dipping approximately 30 25 0g 8 wash. Multiple obstructions
degrees from horizontal C ] <l © @ 5:58PM
Class 1a] Excellent qualit 5:001 1 g% % '
[Class 1a] Excellent quality P &1 A Begin core C-2: 19' to 24'
L - w| J
7:00[ ] x| @ 6:31PM: Complete C-2
— 24 —
7:00[ ]
Gray, medium- to fine-grained, quartz- B 25 - x| R 6:40PM ' .
feldspar- muscovite- biotite- garnet 3:001 ] S Begin core C-3: 24" to 29
SCHIST, quartz intrusions, close to o4 wl M)
moderate fracture spacing, slightly to 400" Jo d B g 7:01PM: Complete C-3
Class moderately weathered, with fractures - 10 §<’ 5l 5
1 dipping approximately 35 degrees from — 27 - Z@e T
horizontal 3000 . Q1 5
[Class 1b] Good quality F g ¥|
4000 .
- 29
3:00 ]
Gray, medium- to fine-grained, quartz- B 30 B X R 7:13PM
feldspar- muscovite- biotite SCHIST, 2:00C ] SIS Begin core C-4: 29' to 34'
quartz intrusions, close to moderate a1 wl)] )
fracture spacing, slightly weathered, with 5:00F 1v |50 8 3 7:31PM: Complete C-4
fractures dipping approximately 30 U 100G | &
degrees from horizontal — 32 Z@e R
[Class 1a] Excellent quality 5:000 : Q 8
r 33 7 o x
4:00; E
-26.5 - [ 34 i
End of Boring at 34’ = E 7:45PM to 8:30PM
C 3 Boring was backfilled.
35 | Drillers cleaned up around
r 7 completed boring and moved
r ] to new location.
— 36 -
- ] 9:15PM: End of 6/14/13
- 37 -
38
— 39—
- 40 -
41—
- 42
— 43—
- 44—

45
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LANGAN

Log of Boring D-19 Sheet 1 of 2
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4931
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 8.5 feet BPMD 4172
Drilling Company Date Started Date Finished
Warren George, Inc. 6/25/13 6/25/13
Drilling Equipment Completion Depth Rock Depth
Acker AD2 Truck-Mounted Drill Rig 45 ft 25 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
2-7/8" Diameter Tricone Roller Bit umber of samples 4 - 4
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
4"-Inner-Diameter Flush Steel Casing 2 Water Level (ft.) V/ -- 4 -- \y --
Casing Hammerpy - ‘Weight (Ibs) 300 ‘ Drop (in) 30 Drilling Foreman
Sampler . ] ] Sal Lorenzo
2"-Outer-Diameter Split Spoon/ NX Core Barrel Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Safety | Voot (bs) T Corrie Campbell
2 o 2 gz Sample Data
z2 |Elev.| £8 L BE |ZE | Depth | 8| ¢ |5 _|s=c| Nvale Remarks
eS| ()| 38 Sample Description 8 2| Scale | £ | £ |3E/228| (Blows/t) (Drilling Fluid, Depth of Casing,
o @ o7 |55 5|/ g=igeq Fluid Loss, Drilling Resistance, etc.)
+8.5 o |80 0 z 10 20 30 40
* .‘, 12-inch-thick GRAVEL C ] 31"Eof WP.L.
;.‘ ] 172'Nof S P.L.
. a +7.5 =1 SS= Split Spoon
] 6/25/13
- 2 - 10:23AM: Dirill to 5'
sPIN . Rig chatter 0' to 5'. Brown
C 3 wash
- 3 7
-4
] 10:35AM
Brown, coarse- to fine-grained, gravelly 0.0 - 5 151158 3 | 50/3" 50/3" EZ?S;I-L(._%%): Sto7
SAND, trace silt (moist) F B
[FILL] [Class 7] -6 10:40AM: Drill to 10
L ] Rig chatter
80 7 7 10:53AM: Install 9' of 4"
r B diameter casing
[ — 8 —
C 1 11:02AM: Redrill to 10’
C 3 Smooth drilling
- 9 - Brown wash
Class - .
7 _ . , = 10 — 11:10AM
Gray, coarse- to fine-grained, SAND with r 7 H 2 : . ,
gravel, trace silt (wet) E 1o B 5 Take S-2(SS): 1010 12
[FILL] [Class 7] M ogpdEe, B 11:13AM: Drill to 15;
C ] = Rig chatter 10" to 15'
PUSH— 12 — m 2 No return
C ] Boulder from 11' to 12" and
L ] 13'to 13.5'- Slow drilling
— 13 7
— 14—
. ) . . — 15 — = 12:00PM
Gray, medium to fine grained, silty SAND, E 1 o 6 4 \
trace brick, trace mica (wet) - 1 B 5 Take S-3(SS): 15'to 17
[FILL] [Class 7] 0.0 e 2=l P 12:04AM: Drill to 20"
F ] = 9 Brown wash. Smooth drilling
SPIN— 17 =
— 18—
— 19

20
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Log of Boring D-19 Sheet 2 of 2
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4931
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 8.5 feet BPMD 4172
2 o 2 |tz Sample Data R «
22 |Eev.| 58 - 32 |£E| Depth | & o] N emarks
Eg (E;I 2 § Sample Description &é o2 Sigfe é g §§ sge (E|XV3L“,§) (Drilling Fluid, Depth of Casing,
s» o ] @5 S |- |2 r] Fluid Loss, Drilling Resistance, etc.)
o 8 o 20 =z 10 20 30 40
L ] H 9 12:13PM
Brown, medium- to fine-grained, silty L 19 |p - 9 & Take 8‘4(85).3 20"' to 21.9'
SAND, trace mica (wet) 0.0 C21Jooge, | Refusal at 21-11
[SM] [Class 30] v B | sos 12:20PM: Drill to 25
| r ] = : :
Class 22 12:30PM: Drill bit gets
C ] clogged at 20.5'
E o3 12:40PM: Continue to drill to
F . 24'. Rig chatter 20' to 24",
F - Slow drilling
-15.5 24 1:05PM: Resistance at 24"
| I | C ] Drill 4" into rock to be able to
C a1 seat casing
r 25 b 1:33PM: Install 24' of 3"
4:00L . diameter casing: 0' to 24'
Gray, medium- to fine-grained, quartz- 5 26 - x| R 1:53PM: Drill to 25
feldspar- muscovite- biotite- garnet 3:00[ . E 23
C'?SS SCHIST, moderate to wide fracture Sk N 2:05PM
spacing, unweathered, with fractures 200" I |a@ g 8 Beain core C-1: 25' to 30'
dipping approximately 45 degrees from o 10 g ol & 9 o
horizontal - 28 oWl . .
[Class 1a] Excellent quality 3:000 7 S B 8 2:23PM: Complete C-1
- 29 ] o x
4:00; E
— e e 30
4:00C ]
Gray, medium- to fine-grained, quartz- - 31 B SN 2:45PM ' .
feldspar- muscovite- biotite- garnet- 15:00C Sl AR Begin core C-2: 30" to 35
SCHIST, close to moderate fracture S22 |z L
spacing, slightly weathered to 16000 Il o@ 3| 3 3:43PM: Complete C-2
unweathered, with fractures dipping T 100 S| 4:03PM: Bad recovery
approximately 30 degrees from horizontal —337 SEY| % Attempt to spin in casing
[Class 1d] Poor quality 11:000 . ] 8 more to create a better seal
F 34 x| @ in rock
12:00° ] 4:07PM: Redrill to 35'
77777777777777777777 T 35 Remove wash accumulated
r 1 at bottom of hole
6:00[ ]
Gray, medium- to fine-grained, quartz- r 36 - X R 4:40PM , i
feldspar- muscovite- biotite- garnet 5:00[ e E & Begin core C-3: 35' to 40
SCHIST, long fracture spacing, slightly ~a7 4 = .
weathered, with fractures dipping 5:00F Joo ol 3 g 5:06PM: Complete C-3
approximately 30 degrees from horizontal r 1010 5| o
[Class 1a] Excellent quality —38—- CE% %
4000 1 288§
r 39 1 o [1'd
4:00C ]
Cliss : 40 :
400F 5:24PM
Gray, medium- to fine-grained, quartz- - #“ B BN R Begin core C-4: 40" to 45
feldspar- muscovite- biotite- garnet 4:00[ ] S| @ . . ~
SCHIST, close to moderate fracture [ 42 é ! ggzgm g:rr{lglfeggrg stuck in
spacing, unweathered to slightly 5_00: I |a 8 g hble LoWer rods back down
weathered, with fractures dipping - 10 |2 S| & to re-trieve
approximately 40 degrees from horizontal — 43 SE3| ¥ . .
) r h M DI 6:30PM: Able to remove
[Class 1b] Good quality 4:000 b X 8 3 remainder of core
* . x| x
- 44 1 6:45PM: Boring was
s End of boring at 45 6:00: ] backfilled.
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Log of Boring D-20 Sheet 1 of 2
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4967
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 8 feet BPMD 4174
Drilling Company Date Started Date Finished
Warren George, Inc. 711113 711113
Drilling Equipment Completion Depth Rock Depth
Acker AD2 Truck-Mounted Drill Rig 33.5ft 18.5 ft
Size and Type of Bit Number of S | Disturbed Undisturbed Core
3-7/8" & 2-7/8" Diameter Tricone Roller Bit umber of samples 3 - 4
Casing Diameter (in) Casing Depth (ft) First Completion 24 HR.
3&4"-Inner-Diameter Flush Steel Casing 18 Water Level (ft.) V/ -- 4 -- \y --
Casing HammerSafety ‘Weight (Ibs) 140 ‘Drop (in) 30 Drilling Foreman
Sampler R . . Sal Lorenzo
2"-Outer-Diameter Split Spoon/ NX Core Barrel Inspecting Engineer
Weight (Ib: Di i
Sampler Hammer Safety | Voot (bs) T Corrie Campbell
2 2 |E= Sample Data
z3 2 5 |2E R k
2 |Elev.| S8 _ 8 |ZE | Depth | 8| ¢ |5 |soc| Nvalue ~ Remarks
Es |f)| 58 Sample Description 8 |o2| Scale | £ | £|3E/838| (Blowsift) (Drilling Fluid, Depth of Casing,
o @ o7 |55 5|/ g=igeq Fluid Loss, Drilling Resistance, etc.)
+8.0 o |80 z 10 20 30 40
v : 0 :
‘0 1-foot-thick GRAVEL F . 67'Eof WP.L.
D .‘ 70 C ] 175'Nof SP.L.
= - =1 SS= Split Spoon
] 711113
36— 2 — 5:52PM: Drill to 5'
r h Smooth drilling
F ] Gravel pad in first 1'
-3 Rig chatter. Brown wash
- 4
Class L .
7 C 1
Brown, medium- to fine-grained, gravelly - S 1 = 3 5:58PM
SAND, trace silt (moist) - ] - 3 Take S-1(SS): 5'to 7
[FILL] [Class 7] 00 ~ 6 (7) gg » ] 9
1861 ] E 9 6:02PM
— 7 — Install 9' of casing: 0' to 9'
H e Have to take out once to
L ] straighten
-8 7 6:30PM: Drill to 10'
- - — — — — — — C ] Brown wash. Rig chatter
-9 -
Class |  Black, sandy SILT, trace gravel, trace shell - 107 = 2 6:39PM
6 (wet) r ] = 5 Take S-2(SS): 10" to 12'
[ML] [Class 6] 00 |45 11 FBE 2|, 4
- ] B ) 6:41PM: Drill to 15'
o an—_ — 12 - = Encounter resistance at 13’
B . Black to brown wash at 12'
— 13 7 6:55PM: Install 13' of 3"
4:00 ] diameter casing: 0' to 13’
Decomposed MICA SCHIST and - 147 2| 7:05PM: Redrill to 13' using
GRANULITE 1:00[ ] o S| 3 2-7/8" diameter drill bit
Class| [Class 1d] Very poor quality 54 @)
1 C 1-1a05| 8
4:00[ 1 |w © | =
L - ['4 ED o
—16 4 SHE| A 7:15PM
[ - X . . ' U
1:00 S BT < Begin core C-1: 13'to 18
— 17 7
Decomposed MICA SCHIST, trace shells 3:00- 18 . ?41?'3?3(33) 18 1020
-10. [Class 1d] ] N 15385 1 [50/3" . ake S- :18'to 20'
103 [ i f 00 (N 3 PO/ Refusal at 18'-3"
Class 500 19 - & 7:42PM: Install 4.5' of 3"
1 C 16 diameter casing to 18' with
C ] 300 Ib hammer

20
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Log of Boring D-20 Sheet 2 of 2
Project Project No. East
HUDSON YARDS - TOWER D 170019115 4967
Location Elevation and Datum North
LIRR west side yard, Terra Firma, Manhattan NY Approx. 8 feet BPMD 4174
22 o 2 |3z Sample Data
8 |Elev.| 538 - 8E |ZE| Depth | & | o |5 _|s545e| Nvale ~ Remarks
”;_JE (fry | 5 Q Sample DeSCFIptIOﬂ 8 22| Scale -‘ED s |8g|e2s (Blows/ft) (Drilling Fluid, Depth of Casing,
R 2 © o~ |5 5|12 g=gem Fluid Loss, Driling Resistance, etc.)
|80 z & 10 20 30 40
Zool— 20
T ] R R : '
Gray, medium- to fine-grained, quartz- C 1 1z § @ 7:53PM: Drill to 18.5
feldspar- muscovite- biotite- garnet 300— 21— |z@w| n Resistance at 18.5'
SCHIST, moderate fracture spacing, I— EPNRES ;% 8
unweathered, with fractures dipping 500 22 O Y S 8:04PM
approximately 45 degrees from horizontal B B SEY | ¥ Begin core C-2: 18.5' to 23.5'
[Class 1b] Good quality S . S FIl=
4:00— 23 — i 8 8:25PM: Complete C-2
5:00~ 24
Tt . X X
.00 — | 1 =3 1=
Gray, medium- to fine-grained, quartz- 4'00: 2 ] o % % 8:44PM . .
feldspar- muscovite- biotite- garnet Tt SNy P Begin core C-3: 23.5' t0 28.5
SCHIST, moderate to long fracture 4:00- 26 4 8 B3 2
spacing, unweathered, with fractures C 1905 | o 9:04PM: Complete C-3
Class|  dipping close to horizontal and C ] §<’ Rl ®
1 approximately 40 degrees from horizontal 3:.00(— 27 — b4 8 8
[Class 1a] Excellent quality L ] X o
400 28 —|
4:00— 29 —|
] 2|
| — — — N~ [0
Gray, medium- to fine-grained, quartz- 4'00: 30 4 EM D 9:17PM ' .
feldspar- muscovite- biotite- gamnet T 1 202 5 Begin core C-4: 28.5'to 33.5
SCHIST, moderate to long fracture 4:00— 31 3 M AR
spacing, unweathered, with fractures N 1°5M%| 3 9:36PM: Complete C-4
dipping approximately 40 degrees from r ] > 81 A
horizontal 4:00— 32 F4 & g
[Class 1a] Excellent quality 75 E 10:15PM to 11:15PM
3:00— 33 — Boring was backfilled.
255 i L F . Drillers cleaned up around
End of boring at 33.5' C ] completed boring and moved
- 34 7 to new location.
C ] 11:30PM: End of 7/11/13
35
- 36
— 37 -
3
— 39—
0
41—
- 42
— 43—
— 44 -

45
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sz 49."'26. 7 Q”W :
= _ V.Y CENTRAL RR., Staael8 310
J.’(é.-r!‘m//ifﬁ', age/b., * 1093 4 /,J‘“_ge »7 1032
A Y ZAVE, Nk W3St £
W=Ave. IW. 3/5¢ of
ROCK DATA

LRI T

‘WE~12.3

/5.3
SAND, BRICK &y,
N S GRAVEL
Do xr Wooo»
}.".3.8 1 ':f::
£7-5.7 eS| BrRIck
| SLT
104 r 3 small STONES
M drown CLAY
) 22X ‘/fﬂ: SAND
SEF1°  GrRAvEL
i Snall BoULDERS
&" o) o e
ATICA STHIST
] E QUARTZ
(/fdﬂf/
E/-3).0

VY. Cenlral R.R., 5. a9e/6,#1094
W ve. 1w 3y5t s

o074

T

el 4

-

‘;;“ SAND,
ey CLAY ¢

3
v P
2434 J[E] Tl STOMES

_'/’.Ux’lfif .57[7;

Joo

/.o

\ SAND,
28 BRICK dirl
SE . STONE FjLL

T s

b

LG-7&

brown CLAY
[frne SAND
+ GRAVEL

o oy

9.7

-
e 5 0

- .
34
i

0 AMIC SCTHIST
ﬂ)’a/'a’/

/3

£-303 | .
NY.CENTRAL R ~Jlngelb, % 10g)

//""54”:. Na, M?/ﬁti
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275

276

*o77

(K Contral RR., Stge W6 3 1050
/7 -ﬁﬁya. Bet. iy 37ty 307 spe

*278

7279

L7HI14 i1 - /H1.9 1
. =2 SAND, cLAY BE#102 ] concrece boulders Weiias = Slone block
) i E2lGrRAVEL = 7 IS
- /46.9 = small STONES 2os ;
.-.“ /.- 6‘19/70 & j = 54”0,
) fone skl 2 D
. J =9 /te GRAVEL Xty e SN, N2 It
= LA B 08 1 __3942 e ﬂt.!k‘:
AV | ==l  river SILT & r = GRAVEL
'! ‘\. ﬁaULtpfﬁf —:: f /
ol SAND, S/ T " = ST
:E =3 P _S‘T’ON 4.8 4 . 7~ 6.1 \ ? .
NS s VES A med. fine SAND 1§ -_~ brown CLARY
=93 (% S LAY g J\ 0 P
= VB BovL DERS N}/ re SAND
brown czAY JH-133 | - SN 3 GRAVEL
] s SANDI . > Bae® M’A(L X F-140 e
o - ™
BouLDERS £]-16.3 1‘ GOULDERS b
£-18.6 ) =2 - B
2 Fock < A1c4 ScH),
: = ﬁ' , ¥ (Jredsum Aard)
: -23.3 *
2 VA SCHIST [ ARy St = SA | e,
Y E4ye., bet- 374 3009 5fs. AY.Cenlral R.R., Stagc *16, %096
£/-30.1

7 %4ve., betow W 520 o

280

-

L2,

. /13,9 | SAND LAy,
73103 R|0P cobbles o v Bﬁ_" K x
|72l 5D, | 25| CINDERS, sanp Yese | Pdomall STomvES
+5-? o HES, BOVLDERS XL N .St:? SAND .
(| R SEH & CLAY FreL _ ; ','-.f. briek Dirl z
U Fros At0.8 | GRAVEL
22 FULL SavD 2{; e PV 2 N7 s rrm
e @AY, Aspes B2 525 _v Rock FrLL
i 3 . ] =t
‘3‘ ! BRICKS I, rrier MUD x NE S/ILT %
i BourOERS ™ Woop | SAND
»;"‘ FJ.""‘Q. H ' .-—. ;
- oY \ ] drown Sanp 2z gy jP-10. small BouLDERS
M= Wit small Bovipegs .
| e SAamvo . 5y YA Foen
= x CLAY o] ot Aok -
Ver=174 -18) | [ o MrcA ScHIs
QUARTZ
KFockx S £1-22.9 .
% N RGN 77 ey
x N.Y.Genlral KRy Skigett, X 18 - /%ye., above w. 3278 st
/‘_L =29,
N “Ave., Lo} .S W.corner W, 3pndsl. LY. Central R, Skage #16, % 1088
(v, £ commer W 3005t

ROCK DATA

VN1 2 Cuwuececr ia



L7134 ~
. 12.3
_‘ CINDERS, SAND
ofi: F LAY
] e
= A~7LL
o £/+22
404 — B
I - 7, . ....-‘.M hf ————— .___.._.__...:‘-
= 0 e Srowy JA”D
!2. “4.6 _: P o CLH y éz
L54
Q
N Nock 10.1
L~Me
Yd.-‘m‘m/;?k Stage¥\6, 1086 Rt-16.
1 25%ve, 1101 1yt 5289 5
/-21.6

.

"282

ViR
=6'
0 l med/nf Jﬁ”o
K f ne GRAVEL
'3 crxshed Sone

'é":i

i"_ ea, ;i

O B Rrcke aie
e GRAVEL

£ BOULDERS

< g Nwed i fone Sanp
=Suorown CLA

: "_ mcdfac SAND
= -

GRARVEL
Mica SeHrsr

e, i)

/71

Aard . Kock

ch-’nl‘ra KK, stage 16, #1067
1/%,z, 4ot 32272 33545,

ROCK DATA
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Parsons
Brinckerhoff
Quade &
Douglas, Inc.

— 100

YEARS @

BORING LOG

BORING NUMBER: FD-206w

SHEET NUMBER: 1 of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CLIENT: MTA

CONTRACTOR: Jersey Boring & Drilling

DRILLER: C. Deighart
INSPECTOR: C. Burzynski

DRILLING METHOD: Rotary Wash
RIG TYPE: CME-55

LOCATION: DEP Tunnel-30th & 11th Ave
COORD. N: 213,804.1 E: 983,369.3
STN. NO.: OFFSET:
SURFACE ELEV.:110.0 feet

DATUM:

START DATE: 6/20/05 TIME: 6:00 am
FINISH DATE: 6/29/05  TIME: 3:00 pm

BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

Casing |Split Spoon|Shelby Tube| Piston Grab | Core Barrel GROUNDWATER DATA
T mbol| HW P X Water | Casing Hole
ype/Sy bo S . U I:I:I N G C E Depth Depth Depth
1.D. 4" 1.375" 2.938" 2.938" 2" Date Time (ft) (ft) (ft)
O.D. 4.5" 2" 3" 3" 3" 6/27/05 | 6:00 am 12.0 24.5 113.9
Length 24n 2471 2471
Hammer Wt. | 3001bs | 140 Ibs Drill Rod Size NWJ
Hammer Fall 24" 30" I.D. (O.D.) (2.938")
SAMPLE SOIL (Blows/6 in.)
—_ O}
© o |E~
g | 2|28 ~ | o |en2 1218|1824 | TES
= T (83 3 - FIELD CLASSIFICATION AND REMARKS
o % loal |G| I CORING
&) 122w Q|2 =
© |2%|z|S|2| & [RUN|REC.|REC.|L>4" | RQD | Depth
OO Z|» (@) (in.) | (in.) % (in.) % | Elev.
B Hand Augered 0' to 6'.
- o Brown c-f SAND, some Clayey Silt, some c-f Gravel, -
- o5 (' stone and brick), trace of debris(plastic)(FILL), dry.
- * NOTE:
B 4:D(ﬁ.j ‘ Gl1 0.0-6.0 Hand Auger Installed a 4" diameter casing 0' to 4. i
Xy
| H i
.4
5 g ]
RS
gf o Gray c-f GRAVEL ( stone and brick), some c-f Sand,
B b Si1 6.0-8.0 | 10 21 76 53 14 little Clayey Silt, (FILL), moist. -
oA
n N i
<,O'|:|‘§ Same as above, moist.
B s S| 2 8.0-10.0] 15 7 6 9 6 NOTE: -
L 10 E%A g Installed 4" casing from 4' to 9'. N
0y Gray and brown c-f SAND, some Silt, little m-f
B ﬁf) S|3 10.0-12.0] 4 6 16 9 9 Gravel (stone and brick fragments) (FILL), moist. e
& 4 NOTE:
B 4% N Installed 4" casing 9' to 14'. ]
R - i
Tort
| A i
1o )
— 15 gfu S-4A15.0 to 17.0": ]
- B S| 4 15.0-17.0] 18 11 |WOH|WOH| 20 (Top 8") (FILL), wet. .
l S S-4B- Bottom 12": Black elastic Silty CLAY, little
B ok m-1f Sand, little roots and wood, wet, slightly organic
* oy f Sand, littl d wood lightly organi
! . (MH) |
éﬁA' g Notes:
B XX —— 1) Black wash 16' to 19' - —
00 ¥ s \_ 2)Installed 4"casing 14t019. 7
2% S-5A :(top 6") Dark Gray c-f Gravel, little m-f Sand,
B 4% S|5 20.0-220] 20 | 23 | 16 | 14 | 12 little Clay & Silt. .
' 2rt S-5B:( bottom 6") Red brown f SAND, little Silt &
i 7% Clay T
5 5 NOTE: |
Y Installed 4" casing 19' to 24"
- : S| 6 24.0-24.04100-0f | | | @ r~-r—r——mt—my——————————————
A 24.8 No Recovery. ]
Boring No. FD-206w Sheet 1 of 1
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YEARS @

100  Douglas, Inc.

CORING LOG

BORING NUMBER: FD-206w

SHEET NUMBER:

1

of

PROJECT NUMBER:

LOCATION: Manhattan
CLIENT: MTA

PROJECT: No 7 Subway line Extension

CONTRACTOR: Jersey Boring & Drilling

DRILLER: C. Deighart

INSPECTOR: C. Burzynski

DATUM:

RIG TYPE: CME-55

DRILLING METHOD: Diamond drilling with double core barrel

STN. NO.:
SURFACE ELEV.:110.0 feet

LOCATION: DEP Tunnel-30th & 11th Ave
COORD. N: 213,804.1 E: 983,369.3

OFFSET:

START DATE: 6/20/05 TIME: 6:00 am
FINISH DATE: 6/29/05  TIME: 3:00 pm

GROUNDWATER DATA

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CORE BARREL DATA: NOTES: Water [ Casing | Hole
Depth Depth Depth
TYPE: NX Date Time (ft) (ft) (ft)
CORE SIZE: 2" 6/27/05 | 6:00 am 12.0 24.5 113.9
O.D.: 3"
I.D.: 2"
CASING SIZE: 4" (45"
< DISCONTINUITY DATA
— £ o€ = e DESCRIPTION AND REMARKS o
3 E ZZ N N (Lithology, Structure, Weathering, z = = =
e ':'L_:J ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
L o W w [a] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < i i MB - Denotes mechanical break = <Z,: "r'gJ
O
B Dark gray to black SCHIST; c-f grains of biotite, II |R3/R4 7
| quartz, feldspar, muscovite; close to moderate i
fracture spacing; medium strong to strong; slightly 0yg | - - 25.9
- C-1 weathered; foliation defined by distinct, wavy —
24.8 - 30.0) 62 | 100 | 97 schistosity and contorted bands of quartz; foliation
i dips 40° to 70°; granite/pegmatite with irregular *80 | 1.5 | 2.0 | 27.7 7
N contacts with biotite concentrations from 27.7' to *70 | 2.0 | 2.0 | 282 |
28.7', near vertical; wavy core sides in schist. *45 | 1.5 1.0 28.7
30 15 1.5 | 1.0 | 28.8
C-2:30.0' to 31.4' Dark gray to black SCHIST, as I |R3/R4| 5 1.5 1.0 28.9
B above. L _ 20 | 1.5 | 1.0 | 294 A
| [131.4 to 35.4": Light to medium gray GRANITE; ﬁnéi’ v IR4/RSl 10us | - - 30 |
Cc2 | to medium grains of feldspar, quartz, muscovite, 10 1.5 1.0 30.8
B 30.0 - 35.4 65 100 | 100 |!sparse black mafic minerals; wide fracture spacing; 20 2.0 1.0 314 |
.0 - o .
slightly weathered to unweathered; strong to very 30 3.0 1.0 32.1
= strong; contacts with overlying schist is intact, | .
35 dipping 8¢® with concentrations of quartz and mica.
i C-3: 35.4' to 40.5' Medium gray GRANITE; m-f VI | R4 | 40 | 20 | 1.0 | 353 |
grains of feldspar, quartz, muscovite, sparse black Oyis - - 354
= mafic minerals; becoming coarse grained from 39.7' .
to 40.5"; wide fracture spacing; slightly weathered;
i strong; faint banding dipping ~80; T
B 40.5' to 45.5: Dark gray to black SCHIST; fine to i
medium grains of biotite, quartz, feldspar, other 5 30 | 1.0 39
— 40 C-3 black mafic minerals; close to very close fracture —
354455 121 | 100 | 87 [ spacing, with gravel size pieces at 41.7 slightly - B Bt B
B | weathered; medium strong to strong; contact with | II R3 . 41\63 15 1 20 | 406 1
B loverlying granite is intact but weathered, dips 59 45 | 10 | 20 40.8
\\parz}llel to foliation; foliation defined by distinct | «40 | 15 | 1o 411
B schistosity dipping 20 to 50°; core side wavy. _ _ | #30 | 151 10 | 414 1
| 20 1.5 | 1.0 | 41.6
20 1.5 | 20 | 417
I~ 45 0/20 | 1.5 | 1.0 | 4247
B C-4: Dark gray to black SCHIST; c-f grains of I [R3/R4| 35| L5 1.0 434 |
biotite, quartz, feldspar, other mafic minerals, sparse 30vp B - 43.8
B garnet up to 0.1" across; close to moderate fracture 1*OMB } : 44.3
| spacing; slightly weathered; medium strong to strongj *40 L5 | LO | 4515 i
foliation defined by wavy schistosity dipping 30to 30 1 1.5 1.0 45.4
R 50°; pegmatite breccia in black, fine grained matrix 20 L5 1 1.0 45.5
at 54.2'-54.6'; wavy core sides throughout, especially] 5 1.5 1.0 47.3
Boring No. FD-206w Sheet 1 of 4
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100  Douglas, Inc.

CORING LOG

BORING NUMBER: FD-206w

(continued)

SHEET NUMBER:

2

of

PROJECT NUMBER:

LOCATION: Manhattan

PROJECT: No 7 Subway line Extension

DRILLER: C. Deighart

CONTRACTOR: Jersey Boring & Drilling

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: C. Burzynski
< DISCONTINUITY DATA
— § o€ = e DESCRIPTION AND REMARKS 10)
*gs “Ij Z L ; ;_’ = (Lithology, Structure, Weathering, Zz E S =
= E ZE i x X Continuity, Strength, Color, Grain Size) a Q ks o
I X W o T = =
E g W g § § d * - Denotes discontinuity along foliation ke E w S 3 =
Z w n [©] o
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: &
O
— C-4 noticeable 48.0' to 49.0'. Sup | - - 4757
i 455-550] 115 99 | 97 27 0 I R
Ovp - - 49.2
- Ovp - - 50 A
5 2.0 | 1.0 51
B *50 | 1.5 1.0 51.6 7
N *50 | 2.0 | 1.0 51.7
30yp - - 52.8
— 55 20yp - - 53.8
C-5: Dark gray to blue gray SCHIST; c-f grains of II R4 | *45/5| 1.5 1.0 543
i biotite, quartz, feldspar, cyanite (?) a few garnets, up 40 1.5 | 4.0 54.8 7
B to 0.2" across; becoming fine grained below 61.5"; *60 | 1.5 | 4.0 55.2 |
moderate to wide fracture spacing; slightly 0/30 | 3.0 1.0 55.9
- weathered; strong; very dense; foliation defined by 30 | - - 57.5 4
faint schistosity, becoming distinct below 61.5";
™ foliation dips 60 to 90°; 0.5"-thick band of 25 20 | 1.0 589 ]
L 60 C-5 quartz-garnet, dipping 60 at 64.8'. _
552 -65.2 120 | 100 | 98 65.0'to 65.2": Light gray, fine grained GRANITE, 20 . _ 60.2
- contact dips 60, parallel to foliation in overlying MB S
schist. 40 1.5 2.0 61.1
B 10yp - - 61.3
B 5 2.0 | 1.0 62.4 |
*60 | 1.0 1.0 63
65 30yp - - 64.2
C-6: 65.2' to 66.7' Medium gray II | R4 *24?0 %8 ég 635'5
B GRANITE/PEGMATITE;c-f grains of quartz, 0 B B 652 1
B feldspar, muscovite; healed breccia in places, with 6/"3 3.0 1.0 65.8
gray quartz matrix; very close fracture spacing; 35 3.0 1.0 66.1
- slightly weathered; strong; upper and lower contacts 10 2.0 1.0 66.3
with schist are intact and parallel to foliation; red 10 20 1.0 66.4
B iron staining at 66.1'. 10 20 1.0 66.5 |
L 70 C-6 66.7' to 74.8": Dark gray to blue-gray to black x40 | 2.0 1.0 67.5—
65.2 -75.3 121 | 100 | 80 SCHIST; fine to medium grains of biotite, quartz, 30 2.0 1.0 68.2
- feldspar; close to moderate fracture spacing; slightly *50 | 1.5 1.0 68.6
weathered; strong; foliation defined by wavy 10 3.0 1.0 68.9
B schistosity and contorted bands of quartz-feldspar; 0 B B 69.5 |
| foliation dips 40 to 70°. 74.8' to 75.3": Light gray SMOB 151 10 698
GRANITE; fine to medium grains of quartz, 30 1: 5 1:0 70:2
- muscovite, feldspar; moderate fracture spacing; 40 15 1.0 704
slightly weathered; very strong; coarse grained 40 | 1.5 1.0 712
— 75 pegmatite, same composition below 75.0'; I R5 | *s0 | 2.0 1.0 722
B C-7: Salmon-pink to medium gray PEGMATITE,; vl R3 1 *60 | 1.5 | 2.0 73.3
coarse grains of pink feldspar, quartz, sparse 40 | 1.5 1.0 73.7
B C-7 48 | 100 | 100 muscovite; pink feldspars up to 3" across; moderate x40 | 20 | 2.0 74
75.3-79.3 fracture spacing; unweathered to slightly weathered, %50 | 1.5 1.0 74.1
B medium strong; red iron staining at 77.4'. 40y . - 742 1
Y . 405 - - 74.8
L s0 C-8: Medium gray to salmon-pink PEGMATITE,; I R1 [40/0yg - - 763 |
coarse grains of pink and white feldspar, quartz, I R3 | 10ws| - - 76.9
B c-8 biotite, muscovite, soft green mineral; feldspar and 30 15| 1.0 77
793 -83.6] 31 | 100 | 53 | quartzup to 1" across; books of biotite up to 2" 30 {20 | 1.0 | 774
B across; close to moderate fracture spacing, except 0 15 | 1.0 | 783 A
extremely close spacing from 79.6' to 79.9"; medium 10 | 3.0 | 2.0 78.4
i strong, except very weak from 79.3' to 80.0'; slightly 10 | 3.0 | 1.0 79 7
N weathered, with sand coatings at some fractures; I R4 | 40us - - 79.3 |
mica phenocrystals in fine grained black matrix from 0 3.0 1.0 79.6
Boring No. FD-206w Sheet 2 of 4
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100  Douglas, Inc.

CORING LOG

(continued)

BORING NUMBER: FD-206w

SHEET NUMBER: 3 of 4

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: C. Deighart

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: C. Burzynski
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
§ "Ij Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T @ LW ) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
[— 81.3' to 82.0"; no contact, poor rock fit at 80.5' and 20 3.0 | 3.0 79.77]
| 83.0' 20 | 3.0 | 1.0 79.9 |
C-9: Medium gray to tan GRANITE,; fine to medium 20 3.0 | 3.0 80.1
- C9 grains of white feldspar, quartz, muscovite, with 20/0 | 2.0 | 6.0 80.5
83.6 - 91 6 96 100 91 black mafic minerals below 87.0'; moderate fracture 40 2.0 3.0 80.7
B T spacing, except very close spacing at 87.4" to 87.8'; 20 | 2.0 | 3.0 | 8I.1 T
B slightly weathered; strong; parallel alignment of 30yp - - 81.5 |
conspicuous muscovite produces foliation from 83.6' 8ws | - - 81.6
— 90 to 87.0"; dipping 50 to 60°; red and orange iron 20s | - - 81.7
staining on fractures from 87.2' to 89.2'; 1" quartz 20 | 2.0 | 2.0 83
B band dipping 60" across foliation at 84.1'; no 30 2.0 1.0 83.6 7
B contact, poor crack fit at 25 fracture at 84.4' (in pure I RS 20 1.5 1.0 84.3 |
dark gray quartz). 25 30 | 6.0 84.4
- C-10: Medium gray GRANITE,; fine to medium 20 20 | 1.0 86
C-10 51 100 | 94 | grains of white and pink feldspar, quartz, muscovite, *60 | 2.0 | 1.0 87.1
B 91.6-95.9 biotite, and other mafic minerals; close to moderate 40 2.0 1.0 87.4 7
L 95 fracture spacing; slightly weathered; strong; faint 40 20 | 1.0 87.6 _]
fabric defined by parallel alignment of platy 20 1.5 | 3.0 87.7
- minerals, dipping 50 to 60°; healed hairline 1 |rams| 40 1.5 | 1.0 | 88.5
fractures parallel to fabric, dipping 50to 60°, red *S0 | 1.5 | 1.0 89
B staining on fracture surfaces at 93.6'. 40 1.5 1.0 89.2 7
B Core bit NQ-6 Series in satisfactory condition. *60 | 1.5 1.0 90.6 |
Loosing water throughout run. 35 2.0 1.0 91.3
- C-11: Medium to tan GRANITE; fine to coarse 30up - 91.4
grains of feldspar, quartz, muscovite, biotite, other 30yp - 91.5
— 100 C-11 mafic minerals; moderate to wide fracture spacing, (VNS - 91.67
B 95.9 - 119 | 99 97 | except two extremely close low angle fractures at 40 | 1.5 | 1.0 | 93.1 |
105.9 103.0" to 103.1"; slightly weathered, except 30 | - 93.2
- moderately weathered at 103.0 to 103.1"; strong to 40 1.5 | 2.0 93.3
very strong, except very weak at 103.0' to 103.1"; 40 1.5 | 2.0 93.6
B color change from gray to tan at 102.7' to 103.7"; fine| 11 R1 10 1.5 1.0 93.7 7
B grained from 101.5' to 102.5'; 1-inch wide pegmatite *40 | 2.0 | 1.0 94 ]
dipping 50° at 103.6'; iron staining on fracture *40 | 2.0 | 2.0 95.3
— 105 surfaces from 100.6' to 103.6"; thin (<0.1") bands of *40p| - 95.5—
mica dipping 60 to 70° 10ys | - 95.8
B from 98.6' to 99.5'; no contact, poor crack fit at low I |R4/R5l Sums - 95.9 7
B angle fracture at 103.0". Loosing water throughout 105 - 96.5 |
run. Rimmed borehole from 95.9' changed bit from 10y | - 96.8
- #6 Series to to #8 series. 10 20 | 1.0 99.3 4
C-12: Medium gray to tan GRANITE; fine to 40 1.5 1.0 | 100.5
i medium grains of feldspar, quartz, muscovite, black 20 1.5 | 1.0 | 100.6 7
L 110 mafic minerals; moderate fracture spacing; slightly 60y - - 101 _|
C-12 weathered, with tan discoloration from 112.0' to 30 2.0 1.0 101.8
- 1059 -1 118 | 100 | 97 113.5"; strong to very strong; faint foliation from 30 | 2.0 | 2.0 | 101.94
115.7 parallel alignment micas dip 30to 50°; red staining 30 1.0 | 1.0 102
B on 40° fractures at 106.4' and 112.8'; coarse grained, 20 2.0 6.0 103 7
B gray pegmatite 111.7' to 112.2'; core sides are 20 1.5 | 2.0 | 103.1 |
markedly non-parallel, wavy; 1-inch thick gray 50 2.0 | 2.0 | 103.6
- quartz band dipping 70 at 106.6'. 40 | 2.0 | 1.0 | 1054 -
40 | 1.5 | 1.0 | 1059
115 40 | 1.5 | 1.0 | 106.47
- C-13: 115.7 to 1165 Medium gray GRANITE; as | 11 [RaRS| 33 | 12 | 19 | 1008
| 1 above, except fine grained. T 1 [rR3ra 25 15 1 10 | 10884
1 116.5' to 125.7": Dark gray to black SCHIST; fine tol %50 | 15 10 | 1096
= I medium grains of biotite, quartz, feldspar, mafic 0/05 : ) 11075
I minerals; a few sparse garnets up to 0.1" across; 10 MR- ) 1115
B lclose to moderate fracture spacing, except very close% 164‘3 20 10 | 11171
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BORING NUMBER: FD-206w
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SHEET NUMBER:

4
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PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

DRILLER: C. Deighart

CONTRACTOR: Jersey Boring & Drilling

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: C. Burzynski
< DISCONTINUITY DATA
= g oE < e DESCRIPTION AND REMARKS o
o E Z L ;_’ ;_’ = (Lithology, Structure, Weathering, Z E S =
= E ZE i x X Continuity, Strength, Color, Grain Size) a Q ks o
T @ W a) T = =
E g W g § § 8 - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: &
O
— C-13 'spacing from 123.9' to 124.2'; medium strong to ; 10 1.5 | 1.0 | 112.47}
| 115.7- | 120 | 100 | 97 Is‘[rong; slightly weathered; foliation defined by | 40 | 2.0 | 3.0 | 112.8 |
125.7 distinct, planar schistosity, dipping 40to 60°, most | *85 | 3.0 | 1.0 | 114.6
- [fractures along foliation; some fractures have | 30 | 2.0 | 2.0 | 114.7 1
jsoftened mica and clay on surfaces. A few 1/4" to 17 15 20 | 2.0 | 1157
i |quartz-feldspar bands parallel to foliation; slightly l *10 | 2.0 | 2.0 117 7
| wavy coresides, | *50 | 1.5 | 4.0 | 117.8
50 | 2.0 | 2.0 | 1182
— 125 *50 | 1.0 | 2.0 | 119.24
) *55 1 1.5 | 20 | 119.8
B C-14: Dark gray to black SCHIST; fine to medium /I | R4 | =40 | 1.5 1.0 | 120.4
| grains of biotite and muscovite, quartz, feldspar, 40y - - 120.55
black mafic minerals (amphibole?); numerous 65 2.0 1.0 | 120.65
B garnets up to 0.4" across; moderate fracture spacing; *45 1 1.0 | 1.0 | 121.54
slightly weathered to unweathered; strong; foliation *55 | 1.5 | 4.0 122
B defined by distinct schistosity, undulating only *40 | 1.0 | 2.0 | 12247
L 130 around garnets; foliation dips 40to 60°; all *40 | 1.5 4.0 122.8 |
C-14 fractures along foliation; some fracture surfaces have *40 | 1.0 4.0 122.9
B 125.7- 1 120 | 100 | 99 softened mica coatings; slightly wavy core sides *40 | 1.5 | 4.0 123 A
135.7 127.5' to 129.0". *45 | 1.0 | 1.0 | 124.5
B *40 | 1.0 | 1.0 125 7
| 45 3.0 | 2.0 | 125.1
*50 | 1.5 | 1.0 | 1252
= *S50 | 1.5 | 1.0 | 125.4 4
*50 | 1.0 | 1.0 | 125.6
— 135 45 | 2.0 | 1.0 | 125.65]
________________________ %k
. C-15: 135.7'to 138.7: Dark gray SCHIST, asabove. | 1 | R4 | 530 | 1o | 190 | 13271
| 138.7' to 141.0": Medium gray GRANITE, with 45 | 15 1 10 | 12754
interlayered SCHIST; alternating layers 1" to 6" thick w45 | 15 | 20 | 1282
n C-15 each; granite is fine to medium grained; muscovite, % ’ ’ -
135.7 - 63 100 | 95 felds| ar, quartz, medium grained garnet; schist is as 201 1.0 10 129
i 141.0 abovg beqcoml & g *50 | 15 | 1.0 | 130
ng more granitic with depth. _ _ _ _I *60y,| - - 130.8
— 140 #5001 1.5 | 2.0 | 131.8
*45 | 1.5 | 40 | 1322
E.O.B at 141.0' o | 1330 | 13
*45 | 1.5 | 2.0 | 1347
= *45 |1 1.5 | 4.0 | 135.14
10 | 2.0 | 2.0 | 1356
B *50us| - - 135.7 7
*50 | 1.5 | 40 | 136.9
145 *45 |1 1.5 | 1.0 | 1383
= *45 | 1.5 | 4.0 | 138.7 1
*45 1 1.0 | 4.0 | 139.2
i *45 | 1.5 | 4.0 | 139.57
| *40 | 1.5 | 4.0 | 139.65
200s | - - 141
150 .
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BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

BORING NUMBER:FD-208
BORING LOG SHEET NUMBER: 1 of 1
PROJECT NUMBER:
PROJECT: No 7 Subway line Extension LOCATION: W 34th St.-Viaduct
LOCATION: Manhattan COORD. N: 214,583.1 E: 983,518.6
CLIENT: MTA STN. NO.: OFFSET:
CONTRACTOR: Jersey Boring & Drilling SURFACE ELEV.:109.4 feet
DRILLER: D. Keith DATUM:
INSPECTOR: N. Shah
DRILLING METHOD: Rotary Wash START DATE: 6/2/05 TIME: 8:00 am
RIG TYPE: Ingersoll Rand A 300 FINISH DATE: 6/9/05  TIME: 3:00 pm
Casing |Split Spoon|Shelby Tube| Piston Grab | Core Barrel GROUNDWATER DATA
N Water Casing Hole
Type/Symbol| HW Sy | U [[] PN | G cH Dater | Gesig | plote
1.D. 4" 1.375" 2.938" 2.938" 2" Date Time (ft) (ft) (ft)
O-D. 4.5" 2" 3" 3" 3"
Length 24n 2471 2471
Hammer Wt. | 3001bs | 140 Ibs Drill Rod Size NWJ
Hammer Fall 24" 30" I.D. (O.D.) (2.938")
SAMPLE SOIL (Blows/6 in.)
—_ O}
ko) O |~
g |2 2€ ~ | o |en2 1218|1824 | TES
= T (83 3 - FIELD CLASSIFICATION AND REMARKS
o % loal |G| I CORING
&) 122w Q|2 =
© |a%la|SI=| & |RUN[REC.|REC.| L>4" | RQD | Depth
OO Z|» (@) (in.) | (in.) % (in.) % | Elev.
%" Gray asphalt (advanced to 3 feet via Jack Hammer)
| 41:\}, |:|">
i % RN Grayish-brown c-f SAND, some c-f Gravel (concrete
B f(ﬁj . 0.0-6.0 Hand Auger and brick fragments), trace Silt, moist, occasional
Koy wood fragments (FILL)
B < Note:
5 g‘F’AD" Large concrete fragment encountered at 4.0 feet
K @‘9
i gf D['\' Dark brown to black ¢ -f SAND, some c-m
B a S| 1 6.0-8.0 ] 29 57 22 18 12 Gravel,trace Silt, wet, dense. (SM) (FILL)
oA
n N
3‘%}:‘; No recovery
B . 5% q S| 2 8.0-100] 13 5 6 17 0 Coarse Gravel (rock fragment) at the tip of spoon.
A g
— 10 @ og—s| 3 M 100-106) 8 |1001| - | - | o No recovery
- %f) Second attempt
B o 4:‘.4;
3 X% Dark Brown c-f SAND, some m-f Gravel (rock
B 9 S| 4 12.0-14.01 9 7 11 12 14 fragment), trace Silt, medium dense (SM) (FILL)
i Dot 4" casing driven to a depth of 10 depth
] DAQ
— 15 %f a Dark brown to black c¢-f SAND, and c-f Gravel
= A S| 5 15.0-17.0] 11 7 33 26 14 (rock fragment, brick fragment), trace Silt, medium
A @A " dense, occasional Shells (SP-SM) (FILL)
. o
<
B &a
| éﬁA' N I e e e e R
— 20 : S| 6 Ml 20.0-205] 50 |100/0| - - 4 Brown m-f SAND, little Silt, trace ¢ Gravel.
I
i ! 244 o . L .
—~ _ _Roller bit refusal and begin coring at 24.4'. _ _ - —

Boring No.
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CORING LOG

BORING NUMBER: FD-208

SHEET NUMBER:

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension

LOCATION: Manhattan

CLIENT: MTA

CONTRACTOR: Jersey Boring & Drilling

DRILLER: D. Keith

INSPECTOR: N. Shah

DATUM:

DRILLING METHOD: Diamond drilling with double core barrel

RIG TYPE: Ingersoll Rand A 300

LOCATION: W 34th St.-Viaduct

COORD. N: 214,583.1 E: 983,518.6
STN. NO.:
SURFACE ELEV.:109.4 feet

START DATE: 6/2/05
FINISH DATE: 6/9/05

TIME: 8:00 am
TIME: 3:00 pm

GROUNDWATER DATA

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CORE BARREL DATA: NOTES: Water Hole
Depth Depth
TYPE: NX Date Time (ft) (ft)
CORE SIZE: 2"
O.D.: 3"
I.D.. 2"
CASING SIZE: 4" (4.5")
€ DISCONTINUITY DATA
— § oE =3 e DESCRIPTION AND REMARKS o
o E’ Z L S| 5| = (Lithology, Structure, Weathering, z E = -
= '<T: % N % % = Continuity, Strength, Color, Grain Size) 5 % ks o
I o w [a] T ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke E W S 3 =
Z L n O] o
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: &
O
L o5 C-1-24.4-27.8": Light gray GRANITE, m-f grains II |R4/RS _
of white feldspar, quartz, muscovite, sparse mafic 1.5 1.0 24.8
B minerals, sparse medium grained garnet; moderate L5 1 10 24.9
C-1 58 97 38 fracture spacing, except very close fracture spacing af| ig %8 22559
§ 244 -29.4 24.8'-25.0'; slightly weathered; strong to very strong; : : 7]
B very faint near vertical banding; 27.8'-29.4": 15| 2.0 27 |
Dark-pink to medium gray GRANITE, medium to 2.0 1.0 27.8
B coarse grains of quartz, feldspar, biotite and other 20 | 1.0 | 285
| mafic minerals, muscovite and medium grained 1 B R4 20 | 1.0 28.6
— 30 | garnet; hard pink mineral resembling rose quartz(?); | 1.5 | 1.0 | 28.657
B I'very close to close fracture spacing with sharp, I 20 | 1.0 | 287 |
Cc2 l'angular fragments below 29.3' , mechanical breaks; | L5 | 1.0 29.3
= 60 | 100 | 85 |! slightly weathered; strong to very strong; slight I 1.5 | 1.0 29.6
29.4-34.4 | cat
yellow staining on some low angle fractures. Rock 29.7
B stuck in core rock catcher, couldn't retrieve all rock. 30 T
| (Hammered hard to take it out. Core Barrel jammed 30.2 ]
j1at 26' and at 29.3'. Changed Diamond bit (coring bitb; I | R4 30.6
— 35 |IBorehole depth measured using measuring tape at ||| II |R4/R5 31.2
o4 - 0l 15 | 1.0 | 316
i | C-2- Dark pink to medium gray GRANITE; c-f | 1.5 | 1.0 | 31.8 7
R | grains quartz, feldspar, muscovite, garnet, sparse | 1.5 | 20 | 31.95 |
I mafic minerals; enriched in garnet(?) from ' 1.5 | 1.0 | 333
B 129.8'-32.0"; close to moderate fracture spacing; Il 20 | 1.0 | 33.6 4
Islightly weathered, with brown staining on fracture | L5 | 1.0 | 344
i C-3 120 | 100 | 82 lsurfaces at 34.4"; yellow staining at 33.3'-33.6"; 1.5 | 1.0 | 34.7 7
L 40 34.4-44.4 strong to very strong; becoming more coarse graineg 20 | 2.0 | 34.85 |
with depth. Core is overdrilled from 31.6' to 32.6". | 2.0 | 2.0 | 349
- C-3- Light gray to dark pink GRANITE; c-f grains of] 20 | 2.0 | 3495
white and pink feldspar, quartz, muscovite, garnet, 11 R4 20 | 1.0 35
i biotite, other sparse mafic minerals; dark pink garnet 20 | 1.0 | 35.1 7
R (?) enriched from 36.6' to 37.2'; moderate to wide 20 | 20 | 37.6 |
fracture spacing except very close fracture spacing 20 | 2.0 | 378
B from 34.7' to 35.1', with core surface pitted along 20 | 1.0 | 379 4
' 1 20° fractures; M 1 |R4R5 40,5 - - 38.3
— 45 | strong except very weak from 34.7' to 35.1', where | - - 38.4—
N I core can be broken with hands, and medium strong | 20 | 1.0 | 38.8 |
I from 40.7' to 41.2"; very coarse grained ' 20 | 1.0 39
- lPEGMATITE, with quartz pink and white feldspar, II - - 39.4
biotite, and garnet at 37.2' to 38.2'; 40.2'-42.2', - - 40.4
i |43.0'-44.4', in vertical contact with granite; slight 3.0 | 1.0 | 40.7 7
N C-4 iyellow staining throughout. No rock wall contact af 30 | 1.0 | 408
Boring No. FD-208 Sheet 4
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199, Douglas, Inc. (continued) PROJECT NUMBER:
PROJECT: No 7 Subway line Extension CONTRACTOR: Jersey Boring & Drilling
LOCATION: Manhattan DRILLER: D. Keith
CLIENT: MTA INSPECTOR: N. Shah
< DISCONTINUITY DATA
= 5 o= = e DESCRIPTION AND REMARKS o
0 E Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T @ W ) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
L 50 aa4a-oalp o 1001921 37 6378 and379. | 20 1.0 | 1.0 41 _|
C-4 - 44.4'-47.0": Light gray to salmon pink /I | RS 25 1.0 | 1.0 41.1
= PEGMATITE, very coarse grains (up to 2" across) of] 45 3.0 1.0 41.2 4
quartz, pink and white feldspar, biotite, muscovite; 105 - - 42.1
B close to moderate fracture spacing, except very close 20 30 | 1.0 44.4
N from 44.4' to 44.6"; slightly weathered; strong; near 90 3.0 1.0 | 44.45 ]
horizontal, healed hairline fractures throughout; rock 10 | 3.0 | 1.0 44.5
= | breaks easily along mica concentrations. I 20 3.0 1.0 44.8
| 47.0'-50.0": Light gray to salmon-pink GRANITE; VIL| RS | 30 | 3.0 | 1.0 | 449
— 55  fine to coarse grains of quartz pik and white feldspar, 30 30 | 1.0 46
B | muscovite and medium to coarse grained garnet; | 25 3.0 1.0 46.4 |
| wide fracture spacing; unweathered; strong to very | 35us - - 49.1
= | strong; 50.0' to 54.4": Medium gray to dark pink | 30 1.5 1.0 50.3
|GRANITE; fine to medium grains of feldspar, l 50 | 2.0 | 1.0 522
B | quartz, muscovite, mafic minerals; medium to coars 20 1.5 1.0 52.8 7
B C-5 121 | 100 | o8 } grained garnet; garnet enriched (?) red and dark pin 15us - - 53.1 |
54.1 - 64.2 in color at 50.6'-52.8" and at 53.0'-54.4'; moderate to 20 2.0 1.0 53.2
— 60 \wide fracture spacing; unweathered to slightly | (LN - - 53.4—
weathered ; very strong; slight yellow staining at Sus - - 54.1
i ©2.8; core grinding at 53.4%; J Sup | - - | 54157
B C-5 - Medium gray to dark pink GRANITE, as above 80 3.0 1.0 58 ]
except wide fracture spacing throughout, except for 30up - - 59.1
= two very close fractures at 60.3'-60.4'; dark-pink 35 3.0 1.0 59.4
garnet (?) and quartz enriched at 54.4'-56.8', 20 30 | 1.0 60.3
i 1 61.3'-62.2' and 63.2'-64.2'; thin (<0.1") biotite seam , 20 | 2.0 | 2.0 60.4 7
L 65 \dipping 6¢°at60.1'.. 1 U RS20 |20 10| 61 _]
25us | - - 64.2
- C-6 - Light gray GRANITE; m-f grains of white 30 | 20 | 1.0 64.8
C-6 64 100 | 100 feldspar, quartz, muscovite, and scattered medium to
B 64.2 - 69.5 coarse garnet; wide fracture spacing except two T
B closely spaced 40 fractures at 67.5'; slightly 40 | 20 | 20 | 676 4
weathered below 67.5'; very strong; very faint 40 20 1.0 67.9
- banding dipping~80; vertical, healed hairline 15 20 | 1.0 68.5 1
1 fractures at 67.5'-69.0', with yellow stained infilling; _ N )
L 20 ctures 79 : : . I [R4/RS| 15us 69 _]
| white-pink pegmatite in vertical contact with gramteI 15 . . 69.2
B | from 67.5' to 69.0'; Bottom of the core run (69.3' to 2OMB _ _ 69.5 -
C-7 169.5") stuck in the catcher. Hammered very hard to 0 MB _ _ 69.8
56 | 100 | 100 |1 i i ’ v :
= 69.5 - 74.2) get the core. Retrieved all broken up rock in small | 30 30 | 2.0 70.9
peces.  _ _ __ __ _ _ _ _ _ _ _ _ ___ _ |
s C-7 - 69.5'-70.9": Light gray GRANITE; m-f grains 25 3.0 1.0 72.8 7
g B of feldspar, quartz, muscovite, garnet; moderate 15 3.0 1.0 73.3 ]
@ | fracture spacing; slightly weathered; very strong; 0.5/ 1 R5 10 30 | 1.0 74
;5; — 75 I thick pegmatite bands dip 70 to 80° 70.9'-74.2" | 10 | 20 | 1.0 | 74.2—
= C-8 38 | 100 | 100 |' Salmon-pink PEGMATITE; coarse grains of pink |
=1 74.2-T14 I'and white feldspar, quartz, muscovite, mafic | 7
2L minerals; medium grained garnet; moderate fracture! 35 15 | 20 76.6 -
= | spacing; slightly weathered; strong; contact with M 15 . - 77
g - jjoverlying granite along 80 seam at 70.8'; slight 1 I R4 45MB ) ; 771 1
0 ||yellow staining. Core barrel jammed at 69.8'. Pulled)| 70MB . . 7715
Zlr ljout core barrel and tap the diamond bit and coring | ZOMB . . 774 |
ol 80 =lresumed. Bottom of borehole measured at 74.2' usiqjg 300 20 | 10| 78
- Imeasuring tape. _ _ _ _ _ _ _ _ __ _
et 775j _9842 82 | 100 | 98 |1C-8-74.2-74.8" Pink PEGMATITE, as above | é(s) 20|10 ;2% -
It} 174.8'-77.4": Light gray GRANITE; fine to coarse '
=1 grains of white and pink feldspar, quartz, muscovite1 T
o B biotite and medium grained garnet from 74.8'-75.6"; | |
~ |wide fracture spacing; unweathered to slightly |
oF _\weathered; very strong; slight yellow staining below | 95| . 23 8 ]
Boring No. FD-208 Sheet 2 of 4
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CORING LOG

BORING NUMBER: FD-208

(continued)

SHEET NUMBER:

3 of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

DRILLER: D. Keith

CONTRACTOR: Jersey Boring & Drilling

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: N. Shah
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
§ "Ij Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T @ LW ) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
L 85 H75.6‘. Core barrel jammed at 77.4". Pulled out core ;, I R4 | 10y - - 84.2 _|
Ilbarrel. Cored rock stuck into the rock catcher. 1 it R4 25 2.0 | 3.0 84.4
- | Hammered very hard to take it out. Retrieved rock gllf II 10 2.0 3.0 85.5 4
llLbr_olgegllp_int_o_snlaﬂ pieces. I 30 1.5 1.0 85.7
™ 1C-9 - 77.4'-78.5": Pink PEGMATITE, as above | 45 | - - 86.8 7]
| 178.5'-84.2": Medium gray to dark pink GRANITE; clf ]
|grained to 81.5"' m-f grained below 81.5'; white and 40y | - - 87.95
- C-10 I 118 | 99 | 9¢ | !pink feldspar, quartz, muscovite, sparse mafic ; Oyp | - - 88.6
84.2-94.1 Iminerals; dark pink garnet (?)enriched 81.5'-82.7"; 30 | 2.0 | 1.0 | 89.25
— 90 lwide fracture spacing except two closely spaced, | | I RS 1
B Istained fractures at 78.0'-78.2"; unweathered; very | ]
strong; no natural fractures. _ _ _ _ _ _ _ _ _ _ J
- C-10 - 84.2'-85.1'": Medium to light gray GRANITE; —
m-f grained; two very closely spaced fractures at 20 20 1.0 92.4
B 84.4" and 84.5"; slightly weathered, except moderately T
| weathered at 84.3'-84.6'; fracture surfaces have sandy 15 - _ 93.6 4
I coatings; light yellow and red staining; 85.1'-89.7": || 1 R4 ZOMB . . 94.1
— 95 | 'White to salmon-pink PEGMATITE, ¢-m grains of | 21\0413 15 | 2.0 | 94.157
feldspar, quartz, muscovite, biotite, other mafic | ’ ’ ’
B minerals; wide fracture spacing; slightly weathered; | T
B  strong; 89.7'-94.1": Medium gray GRANITE;c-f I |
| grains of feldspar, quartz, muscovite, mafic mineral%; 10-15| 2.0 | 1.0 | 96.9
= wide fracture spacing; unweathered; very strong; | .
C-11 |bands of salmon-pink pegmatite, 0.5" wide | 25 | - - 98.3
i 94.1- | 119 | 100 | 100 | ithroughout dipping 70 to 80°; some coarse grained | 30us | - - 98.8 ]
L 100 104.0 lgarnet in pegmatite; no natural fractures. Possible |
lloss of recovery at 84.4t084.6. _ _ _ _ _ __ _ J 10 2.0 1.0 100.3
- C-11 - Medium gray GRANITE, with 0.5" bands of 20 151 10 | 10097
PEGMATITE, as above; pegmatite near vertical, : ) ’
™ mostly pegmatite below 101.4'; unweathered; strong. T
I e e 0 20 | 1.0 | 103.4 |
C-12 - Light gray to salmon-pink GRANITE, I RS | 15 - - 103.8
— 105 becoming medium gray below ~109.0'; fine to P5-30y - - 104 —
medium grains of pink and white feldspar, quartz, 5-10 | 1.5 | 2.0 | 104.1
B muscovite, black mafic minerals; few scattered 50 3.0 | 2.0 | 104.157
B garnets up to 0.2" across; wide fracture spacing; 25 1.5 | 2.0 | 104.2 |
unweathered; very strong; light gray to pink 30 1.5 1.0 | 106.1
- PEGMATITE at 106.3'-107.1"; additional pegmatites —
C-12 0.5" thick and near vertical throughout.
B 104.0- | 120 | 100 | 98 20 - - 108.6 -
L 110 114.0 n
20 1.5 | 1.0 | 110.2
- 10 | 2.0 | 1.0 | 112.61
- . . 5w | - - 113.6 1
| C-13 - Medium gray to dark pink GRANITE, /I |R4/RS| 15 . . 114
— 115 becoming light gray below 122.3'; near vertical bands| M8 —
of pink PEGMATITE throughout; c-f grains of
B feldspar, quartz, muscovite, mafic minerals; garnets 10 15 1.0 11597
B up to 0.4" across at 119.9'-115.2"; many medium to |
coarse grained garnets at 119.9'-120.3'; moderate 15 2.0 1.0 | 116.85
= Cc-13 1fracture 1sp]zvicing, exceqtztlwg r;z;i{sggf ex‘gemely close, .
_ ow angle fractures at .6'- .65" and at 0 2.0 1.0 1183
B 114.0 114 ] 100} 98 122.5'-122.6" unweathered to slightly weathered: e ]
Boring No. FD-208 Sheet 3 of 4
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— 190 Douglas, Inc.

BORING NUMBER: FD-208

CORING LOG SHEETNUMBER:___ 4 of __ 4

PROJECT NUMBER:

(continued)

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: D. Keith

CLIENT: MTA INSPECTOR: N. Shah
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
o = z > g —_ (Lithology, Structure, Weathering, z = — =
3 ':'L_:J ZE x x X Continuity, Strength, Color, Grain Size) o Q é’ o
I o W w [m] I [T} ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
b4 > L %)) O] o
e no: 8 < Iﬁ':J Il'li MB - Denotes mechanical break = <Z,: "r'gJ
O
L 120 125.5 strong to very strong. 20y - - 118.9_|
| 0 1.5 | 1.0 | 120.3 |
| 10 1.5 | 1.0 | 121.6
0 1.5 | 1.0 | 121.65
i 5 1.5 | 1.0 | 12257
= C-14 - 123.5'-128.2" Light gray to pink I [R4/R5| 5 1.5 | 1.0 | 122.6 |
GRANITE,c-f grains of feldspar, quartz, muscovite, I5ys | - - 123.2
— 125 some medium grained garnet; moderate to wide 20yp | - - 123.5+
| fracture spacing; unweathered; strong to very strong; 10 | 15 | 1.0 | 124 |
coarse grained, quartz-feldspar PEGMATITE from 10 | 2.0 | 1.0 | 1259
B 125.4'-126.6'; additional 1" to 2" pegmatites, near 20 3.0 1.0 | 126.3
vertical throughout.
- C-14 128.2'-133.5": Dark to medium gray SCHIST; c-f 10 ) ) 128
| 123.5- 1 120 | 100 | 98 [ orains of biotite, quartz, muscovite, feldspar; close to| I R4 ™1 20 | 10 | 1284 -
133.5 wide fracture spacing; unweathered, except slightly 35 30 | 10 | 1289
130 weathered from 128.2'-130.0'; strong; foliation 50 1'5 1'0 129'3_
defined by wavy crenulated schistosity and thin 20 | 20 | 10 | 1294
B (<0.1"), wavy bands of quartz and pink feldspar; 60 | 15 10 | 12991
| foliation dips 50 to 80°; contact with overlying : : 7
granite dips 70; intact, with uppermost one foot of
n schist, coarse grained, mica rich and non-foliated; 55 30 1.0 | 132,751
\Core sides slightly non-parallel, slightly wavy below I R4 15 20 | 10 | 132.8
i =130% : — *50 | 2.0 | 1.0 | 133.5]
C-15 - Dark-gray SCHIST; c-f grains of biotite, 20 20 | 10 | 13355
— 135 quartz, muscovite, feldspar; moderate fracture ’ )
P, i g i . *50 | 3.0 | 1.0 | 1353
B spacing; unweathered to slightly weathered; strong; i
C-15 foliation defined by wavy, discontinuous schistosity, 30 20 1.0 | 1363
i 133.5- | 88 | 100 | 100 | dipping 60" to 90°; . 25 i i 137 ]
| 140.8 136.9'-137.7' Light gray m-f grained GRANITE; oy i
intact contacts parallel foliation; slight waviness of 65 | L5 | 1O | 1377
n core sides above 136.9'; pink feldspar in schist from _
135.0'-136.2"; 5 3.0 1.0 139
140 10 | 1.5 | 1.0 | 140 |
- FOBAt 1408 T T T T T T T T T 10 - - 140.1 |
I E.O.B at 140.8'". 1548 15| 10 | 1408 |
— 145 =
[ i
— 150 —

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06
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BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/18/06

== parsons BORING NUMBER:FD-4
E=EEE g ckerhoff SHEETNUMBER: 1 of _ 2
78R, Douglas, Inc. PROJECT NUMBER:
PROJECT: No 7 Subway line Extension LOCATION: LIRR yard- Trk 14- viaduct
LOCATION: Manhattan COORD. N: 214,165.4 E: 983,329.1
CLIENT: MTA STN. NO.: OFFSET:
CONTRACTOR: Jersey Boring & Drilling SURFACE ELEV.:108.0 +/-
DRILLER: C. Cruz DATUM:
INSPECTOR: J. Thampi
DRILLING METHOD: Rotary Wash START DATE: 6/6/05  TIME: 6:00 pm
RIG TYPE: Acker 45 FINISH DATE: 6/10/05 TIME: 3:30 am
Casing |Split Spoon [Shelby Tube| Piston Grab | Core Barrel GROUNDWATER DATA
N Wat Casi Hol
Type/Symbol| HW Y | VANl PN | G cH Dater | Gosina | e
I.D. 4" 1.375" 2.938" 2.938" 2" Date Time (ft) (ft) (ft)
OD 4'511 211 311 3u 3u
Length 24n 2411 2411
Hammer Wt. | 3001bs | 140 Ibs Drill Rod Size NWJ
Hammer Fall | 24" 30" I.D. (0.D.) (2.938")
© SAMPLE SOIL (Blows/6 in.)
B o |&~
& | 2|28 ~ | o | 62| 12/18| 18724 | TS
= T B 3 - FIELD CLASSIFICATION AND REMARKS
i % ool |Bl8 = CORING
@)  |1ZZ|w| Q|2 =
©|2%lzS|Zl & RUN |REC. | REC. | L>4" | RQD | Depth
OO Z|» (@) (in.) | (in.) % (in.) % | Elev.
%A“L Concrete coring.
B 2. R 0.0-2.0 Used Air Compressor up to 10' depth -
A :
i = 1
-5 R -
i ‘3 |
n 2o _
|
B ?,'%E\l; i
Y
0 B~ Brown c-f SAND, some c-f Gravel, little Silt, very N
B %f) S| 1 10.0-12.0] 64 37 19 24 6 dense occasional plant and mica fragments (FILL) e
| o 4:.‘45 Advanced casing to 14.5' |
BT _
i K1) [ O
- 15 o I Dark gray c-f SAND, some c-f Gravel , little Clayey N
B o, S|2 15.0-17.0] 7 12 7 8 6 Silt, medium dense, wet (decomposed mica/ schist .
| ’ fragments) ]
— 20 Grayish brown f SAND, and Silt, trace m-f Gravel,
I P S| 3 20.0-22.0] 3 6 6 6 10 medium dense, wet (SM) .

Boring No. FD-4 Sheet 1 of 2
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— 199, Douglas, Inc. (continued) PROJECT NUMBER:

BORING NUMBER:FD-4

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: C. Cruz

BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/18/06

CLIENT: MTA INSPECTOR: J. Thampi
SAMPLE SOIL (Blows/6 in.)
= 0}
3 o |E~
e | 2|28 . o/ | 6/12 |12/18|18/24 FEEC;
= T |3s ko - FIELD CLASSIFICATION AND REMARKS
a | % ool |Glal I CORING
@)  1zZ|w| Q|2 =
©|axlzS|Zl & RUN |REC. | REC. | L>4" | RQD | Depth
OO Z|»n (@) (in.) | (in.) % (in.) % | Elev.
| S I 250-263| 4 25 |100/4 - 10 Brown m-f SAND, some Silt, very dense, wet. |
= N Hard drilling at 27' <=1
B . 27.5N__Roller bit refusal and begin coring at 27.5'. ]
— 45 —
t i
Boring No. FD-4 Sheet 2 of 2
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Douglas, Inc.

CORING LOG

BORING NUMBER: FD-4

SHEET NUMBER:

1

of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan
CLIENT: MTA
CONTRACTOR: Jersey Boring & Drilling

DRILLER: C. Cruz
INSPECTOR: J. Thampi

DATUM:

DRILLING METHOD: Diamond drilling with double core barrel
RIG TYPE: Acker 45

START DATE: 6/6/05
FINISH DATE: 6/10/05  TIME: 3:30 am

OFFSET:

LOCATION: LIRR yard- Trk 14- viaduct
COORD. N: 214,165.4 E: 983,329.1

STN. NO.:
SURFACE ELEV.:108.0 +/-

TIME: 6:00 pm

GROUNDWATER DATA

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CORE BARREL DATA: NOTES: Water | Casing [ Hole
Depth Depth Depth
TYPE: NX Date Time (ft) (ft) (ft)
CORE SIZE: 2"
O.D.: 3"
I.D.: 2"
CASING SIZE: 4" (4.5"
< DISCONTINUITY DATA
—~ £ o€ = e DESCRIPTION AND REMARKS o
*gs “Ij Z L ; ;_’ = (Lithology, Structure, Weathering, Zz E S =
= E ZE i x X Continuity, Strength, Color, Grain Size) a Q ks o
L o L a) T = =
E g W g § § d - Denotes discontinuity along foliation ke E w S 3 =
Z L n O] o
. g 8 <Z( i i MB - Denotes mechanical break = <Z,: Lr'j
O
= C-1 - Medium gray to dark gray SCHIST, coarse to II R4 10/15y5 - - 27.5 4
C-1 fine grains of muscovite, biotite, quartz, with many
B 27.5-30.2 32 100 99 garnets 0.1" to 0.2" across; moderate fracture %60 | 15 1.0 29
L 30 spacing; slightly weathered; strong; foliation defined %65 | 15 | 10 29 6]
| by distinct schistosity, with crenulations over 0.5" R34l 40 30 | 20 297
= \wave length; foliation dips 60to 85°. 25 . . 302 -
C-2 - Medium gray to dark gray SCHIST, fine to IOMB ) ) 314
B coarse grains of muscovite, biotite, quartz, mafic MB B
minerals; many visible garnets 0.1" to 0.2" across;
i close to moderate fracture spacing except very close 85 1 2.0 | 2.0 | 32.8 7
N C-2 ga | 83 | 79 | spacing from 36.4' to 36.8'; medium strong to strong; 60 | 1.0 | 2.0 | 33.1 |
30.2 - 38.2 slightly weathered with slight yellow staining; "
— 35 foliation defined by distinct crenulated schistosity 60 | 1.0 | 2.0 | 345
| dipping 6(f to 85°. 2-inch wide PEGMATITE at %60 | 10 | 10 | 356 -
36.6' to 36.8' dipping parallel to foliation, with coarse #50 | 10 | 1.0 357
R grains of quartz and muscovite; white clay along 70 %55 | 15 | 1.0 358 1
fracture at 36.8'. %65 | 10 | 20 359
C-3- Boring intercepted previously drilled, mr |R3/R4] 13 2.0 | 2.0 36.4
B subparallel borehole. RQD shows only natural 50 1.0 1 2.0 | 36.55 4
L 40 fractures. Recovery and RQD data incomplete. Only 3750 %(5) ‘1‘8 gg ;_
C-3 discontinuities transverse to core axis are recorded. 0 | 15 | 20 | 372
= 38.0 - 437 43 65 30 Medium gray to dark gray SCHIST, as above, except %60 | 2 : LS
: moderately weathered and medium strong below * 0| Lo | 383
B 39.6'; 1" to 2" pegmatites. *38 ;(5) }8 ggg T
i 10 | 3.0 | 1.0 40
________________________ A
B C-4 - Dark gray SCHIST, becoming blue-gray below| II R4 *28 ig }8 38% 1
| 45 46.5"; fine to medium grains of biotite, quartz, %50 | 15 10 40.8—
C-4 muscovite, scattered garnets up to 0.1" across, with 20 | 30 | 10 412
= 437480 52 | 100 | 100 nodules of hard, blue-gray mineral (cyanite?) 0.1" to 30 1 20 | 10 | 414
0.2" across; close to moderate fracture spacing; 85 30 | 20 415
B slightly weathered; strong except very strong below 1I RS ) ) 7
0/10 - - 43.7
| 46.5"; foliation defined by indistinct schistosity and 3 SMB 20 1.0 444
l faint bandlng, except distinct schistosity in , I R4 | %40 | 15 10 44.9
n | biotite-rich zone 46.0' to 46.6"; foliation dips 40to | % ) ’ i
170°; ; healed hairline fracture dlppmg 70across 501 1.0 2.0 45.9
' *70 | 1.5 | 2.0 | 464
— 90 foliation at 45.6' with light orange infilling; _ _ _ | 4 | 151 70 | 4767
| C-5 - Dark gray SCHISTOSE GNEISS; fine to 45 10 | 40 48
medium grains of biotite, quartz, muscovite, and 50 : . 48.1
B sparse garnet; close to moderate fracture spacing; 4OMB ) ) 493
MB
Boring No. FD-4 Sheet 1 of 4
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100  Douglas, Inc.

CORING LOG

BORING NUMBER: FD-4

(continued)

SHEET NUMBER:

2

of

PROJECT NUMBER:

LOCATION: Manhattan

PROJECT: No 7 Subway line Extension

DRILLER: C. Cruz

CONTRACTOR: Jersey Boring & Drilling

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: J. Thampi
< DISCONTINUITY DATA
—~ £ o€ < e DESCRIPTION AND REMARKS o
*gs “Ij Z L ; ;_’ = (Lithology, Structure, Weathering, Zz E S =
= E ZE i x X Continuity, Strength, Color, Grain Size) a Q ks o
L o L o) T = =
E g W g § § d * - Denotes discontinuity along foliation ke E w S 3 =
Z L n O] o
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: &
O
= -3 120 | 100 | 99 | slightly weathered; strong; foliation defined by faint *60 | 1.0 | 2.0 49.6
48.0 - 58.0 0.25-inch bands of quartz and mica and indistinct *65 | 1.5 | 2.0 50.9
B schistosity; foliation dips 50, increasing with depth *60 | 2.0 2.0 51.7
| 55 to 90° below 57.0'. Several 90 fractures below *65 | 1.5 | 2.0 | 525 |
56.5', with light orange, soft crystalline mineral *50 | 3.0 | 1.0 53
= coating; pegmatites parallel to foliation, 0.25" to 0.5" 5/55 | 3.0 | 1.0 53.2
wide; dark orange iron staining at 57.5'; Loss of *70 | 1.0 | 1.0 54.5
B water observed throughout the run. *60 | 1.5 | 2.0 54.9
I e R e e *80 | 3.0 | 3.0 57 |
C-6 - 58.0' to 63.2": Dark gray to black SCHIST, fine| II R4 | *85 | 3.0 | 3.0 57.2
= to coarse grains of biotite, quartz, muscovite, 60 | 2.0 | 3.0 | 57.5
feldspar; moderate to wide fracture spacing; slightly 35 15 | 2.0 58
— 60 weathered; strong; foliation defined by faint foliation 0ys | - - 59 7
N and contorted quartz bands 0.1" to 0.25" thick; 5 20 | 1.0 | 603 |
foliation dips 90" at 58.0", decreasing to 50 at 63.2"; 85 | 30 | 30 | 612
- irregular granitic intrusion, 1" thick from 60.5' to 65 | 1.5 | 4.0 61.6
| C-6 120 | 100 | 98 }61 1.5'; near vemcallfrac?lre at 61.2' crosses foliation, 65 s | 20 627
- as orange mineral coating; . . .
B 28.0-68.9 parallel, %ealed hairline frgctures from 61.6'to 62.7; | VI [R4/RSp 25, | - - 63 |
light green soft mineral (chlorite) on foliation Svp - - 63.8
— 65 fracture at 61.6" 70 | 1.5 | 2.0 | 63.85]
63.2'to 68.0": Light gray GRANITE; fine to medium
i grains of feldspar, muscovite, quartz; wide fracture T
B spacing, except very closely spaced, low angle i
fractures from 67.8' to 68.0'; unweathered to slightly
= weathered; strong to very strong; pegmatites, 1" thick —
\ with coarse grained quartz and pink feldspar at 63.5' VIL | R4/RS ?(5) } g ;8 2;3
i \and 67.6'; very faint, near vertical banding. __ _ _/ 30 | 15 | 20 68 1
L 70 C-7 - Light gray GRANITE; fine to medium grains 25 . 68.1—
C-7 of feldspar, quartz, muscovite, sparse medium MB '
- 68.0 - 73.4 65 100 | 100 grained garnet; wide fracture spacing, slightly 20 1.5 | 2.0 70.7
weathered to unweathered; strong to very strong;
B near vertical bands of salmon-pink, coarse grained 40,5 - 71.9 7]
| pegrfnatite~1 " inch wide I;[hr((i)ughout; ged St?linlitf]g (ind,- Sy ) 727 -
20° fracture at 70.7', with adjacent subparallel heale )
- I\ fractures. Complete loss of (Jirilling ﬂuli)d - no / [ [R4/RS| 5851 2.0 | 1.0 73.4
\circulation return throughout therun. / 051 151 10 735
— 75 C-8 - Light gray to pink GRANITE; fine to coarse 20 30 | 1.0 74.24
| C-8 60 | 100 | 100 | grains of white and pink feldspar, quartz, muscovite, |
73.4-78.4 sparse medium garnet; wide fracture spacing;
= unweathered; strong to very strong; 2-inch thick
coarse grained pegmatite with quartz, microcline and 8y ; 77
B biotite, near vertical 73.6' to 73.9'. Complete loss of Sus - 77.4
| | drilling fluid - no circulation return throughout the /| II |R4/RS ;I’ gMB } ;;g i
Jun. | MB - :
— 80 C-9-78.4"to 82.3": Light gray to tan GRANITE; fine 05| - 78.4_]
to medium grains of white and pink feldspar, quartz, 25 15 | 2.0 80.1
i muscovite, sparse garnet from 81.5' to 82.3"; close to 10 | 1.0 | 2.0 | 80.5 A
B c.9 wide fracture spacing; slightly weathered; strong to i
- very strong; several low angle healed hairline
I 78.4-867 100 | 100 ] 92 frarg]tures ffrgom 79.8' to 80.5’g, subparallel to open I R3 1 #2511 2.0 | 2.0 | 824 |
fractures; 1-inch horizontal pegmatite at 79.6'". I |R4/RS *5 0 120120 82.9
B 82.3"to 83.4": Dark gray to black SCHIST; fine to S0 1 1.5 1.0 83.1 4
L85 medium grains of biotite, quartz, muscovite, close to S 3.0 1 4.0 83'3_
very close fracture spacing; slightly weathered; 60 1.0 | 4.0 | 834
- medium strong; foliation defined by distinct *35 L5 | 2.0 83.6 |
schistosity, dipping 50 to 60°; most fractures along r 60 | 1.0 1.0 83.8
B  foliation; dark gray clay coating at 83.3'". HIRY R4 | 90 | 2.0 | 2.0 | 83.9 4
Boring No. FD-4 Sheet 2 of 4
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100  Douglas, Inc.

BORING NUMBER: FD-4

CORING LOG

(continued)

SHEET NUMBER:

3

of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

DRILLER: C. Cruz

CONTRACTOR: Jersey Boring & Drilling

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: J. Thampi
< DISCONTINUITY DATA
= .,b% oE = e DESCRIPTION AND REMARKS o
0 E Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T @ LW ) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
= 183.4"to 86.7": Light gray GRANITE, as above with| 20 1.5 | 2.0 85
schist inclusion 85.1'to 85.2'. ] 20 1.5 | 2.0 86
B C-10 - 86.7' to 90.7": Light-gray GRANITE; fine to 25 1.5 | 1.0 86.7
L 90 medium grains of feldspar, muscovite, close to 30 | 1.5 | 1.0 | 87.7_|]
moderate fracture spacing; slightly weathered, 30 | 20 | 1.0 87.9
= strong; tightly healed hairline fractures dipping 70 it R3 40 | 3.0 | 1.0 | 87.954
C-10 122 | 100 | 82 Pure quartz at 90.4' to 90.6', above several low angle 40 1.5 1.0 88.2
B 86.7 - 96.9 fractures with poor crack fit. 55 2.0 1.0 89.3 1
90.7' to 92.8": Black SCHIST, with healed brecciated 30 3.0 1.0 90.4
i PEGMATITE; coarse grains of biotite and quartz in II R4 1 %60 | 1.0 | 4.0 90.8
= schist, with quartz and feldspar in pegmatite; very *60 | 1.0 | 4.0 91
close to close fracture spacing; slightly weathered; 70 1.0 | 2.0 91.1
— 95 medium strong; foliation defined by distinct 80 1.0 | 40 | 91.4—
schistosity, dipping 70 to 80% 80° foliation fracture 70 | 3.0 | 1.0 | 91.7
i at 91.4" has thin (0.1") coating of gray-green clay; 40 | 3.0 | 1.0 | 924
R many healed hairline fractures from 92.2' to 92.8"; 50 | 3.0 | 1.0 92.6
1 92.8't0 96.9": Light gray to pink -tan GRANITE; fine] I |R3/R4 =50 | 20 | 1.0 | 927
B | to medium grains of feldspar, quartz, muscovite; Ver:y 65 1.5 | 20 93.3 1
| close to moderate fracture spacing; slightly 80 2.0 | 2.0 93.4
i | weathered with slight iron staining; strong; healed ’I 30 1.5 | 2.0 93.6 |
100 Ifracture dipping 90' has soft, dark-red infilling; | 80 | 2.0 | 2.0 | 93.8]
lhigh-angle fractures from 93.4' to 95.0' have thin | 20 30 | 1.0 94
B C-11 1(<0.1") coatings of dark red mineralization | 80 | 3.0 | 1.0 | 94.8 T
96.9- | 113 | 100 | 92 | Hematite?y N 0 | 15|10 96
i 106.3 C-11-96.9"to 106.0": Dark-gray to black SCHIST; Sus - - 96.6 |
= close to moderate fracture spacing, except extremely 50 1.5 | 1.0 | 96.8
close spacing from 97.7' to 98.2'; slightly weathered; *50 | 1.5 | 3.0 97.6
B medium strong to strong; core surface is pitted from *65 | 1.0 | 4.0 97.8
L 105 97.7' to 98.7"; foliation defined by distinct wavy *65 | 1.0 | 40 | 97.85 |
schistosity dipping 50 to 60°, becoming less *65 | 1.0 | 40 | 979
= schistose below 102.0" all fractures along foliation; *50 | 1.0 | 4.0 | 98.1
| several foliation fractures have softened micaon | II | R4 | *50 | 1.5 | 40 | 984
- | surfaces; scattered pegmatites, coarse grained I RS | #60 | 1.0 | 2.0 | 98.6 T
| | feldspar and quartz, 0.5" to 1.0" thick along foliation. *60 | 1.5 | 1.0 99.9 |
C-12 1106.0' to 106.3" Light gray GRANITE medium to | :50 1.0 | 1.0 | 100.4
i 1063- | 71 | 100 | 100 | ORCETEIRS. - I R IO
— 110 112.2 C-12 - Light gray GRANITE: medium to fine grains 50 1.5 | 1.0 | 102.1
| of feldspar, quartz, muscovite, sparse medium 40 2.0 1.0 | 102.4 |
grained garnet and mafic minerals; wide to very wide *70 | 1.5 1.0 106
R fracture spacing; unweathered; very strong; no 10ys | - - 106.3
| natural fractures, 11 R5 05| - - 108.8
B C-13-112.2"to 118.6": Light gray GRANITE, as I5uye | - - 109.6
above, except slightly weathered from 116.9' to 15us - - 111.3
i 117.1"; less garnet below 114.0'; 0/5ys| - - 112.2 7]
115 118.6' to 121.7": Dark gray to black SCHIST; ]
medium to fine grains of biotite, quartz, muscovite,
B C-13 moderate fracture spacing; slightly weathered; 158 - - 115.8
| 1122- | 114 | 100 | 100 strong; foliation defined by indistinct schistosity D0/25,8 - - 116.1 |
] 121’ 7 dipping 6(° to 80°. Intact upper contact with granite. II RS 10 3.0 1.0 116.9
= ’ II | R4 5 20 | 1.0 | 117.1
0/5 | 20 | 1.0 | 118.1
— 120 —
I R4 | 40y - - 120.2
i 30us | - - 120.9 ]
B C-14 - Dark gray SCHIST, medium to fine grains of I R4 30 2.0 1.0 121.1 -
Boring No. FD-4 Sheet 3 of 4
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BORING NUMBER: FD-4

(continued) PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: C. Cruz

CLIENT: MTA INSPECTOR: J. Thampi
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
3 E Z 3 N N S (Lithology, Structure, Weathering, z = = =
e ':'L_:J ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
I o W w [m] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < i i MB - Denotes mechanical break = <Z,: "r'gJ
O
B biotite, quartz, muscovite, mafic minerals; sparse 5/30yg| - - 121.3
coarse grained garnet from 130.6' to 131.0"; close to Sus - - 121.7
B wide fracture spacing, except very close spacing 0 20 | 1.0 | 122.2
L 125 from 131.4" to 131.6"; slightly weathered to *70 | 15 | 1.0 | 122.7 |
unweathered; strong; foliation defined by indistinct, 5 2.0 1.0 124.3
= discontinuous schistosity dipping 60to 90°; quartz i
C-14 pegmatites from 122.6' to 123.6' and 131.2' to 131.4';
B 121.7- 1 122 | 98 90 | fine to medium grained granite from 129.3' to 129.5' 10 | 2.0 | 1.0 | 126.7
| 132.0 with contacts at smooth foliation fractures in adjacent 30 | 3.0 | 1.0 | 127.1 |
schist; slight iron staining from 129.3' to 129.5". 20 3.0 1.0 | 127.15
= Possible loss of recovery at 131.5' or at 131.8". i
*80 | 1.5 | 2.0 | 1293
— 130 *65 | 15 | 2.0 | 129.57]
= 30 | 20 | 1.0 130
I 1 e I e e *751 1.5 | 4.0 | 1314 |
E.O.B at 132". 55 | 2.0 | 20 | 1315
- 40 | 1.5 | 2.0 | 131.8
*50us| 1.5 | 1.0 132
— 135 E
— 140 -
— 145 —
— 150 -
I
— 155 -

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06
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BORING LOG

BORING NUMBER: FD-402

SHEET NUMBER: 1 of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CLIENT: MTA

CONTRACTOR: Jersey Boring & Drilling

LOCATION: Track 26 under 11th Ave
COORD. N:214,296.4 E: 983,505.3
STN. NO.: OFFSET:

SURFACE ELEV.:107.8 feet

DRILLER: C. Cruz
INSPECTOR: A. Zabala

DATUM:

DRILLING METHOD: Rotary Wash
RIG TYPE: Acker 45

START DATE: 12/6/05 TIME: 7:00 pm
FINISH DATE: 12/12/0S TIME: 2:00 am

BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

Casing |Split Spoon|Shelby Tube| Piston Grab | Core Barrel GROUNDWATER DATA
T mbol| HW P N Water Casing Hole
ype/Symbo sl u ]l N |6 cH Depth | Depth | Depth
I.D. 4" 1.375" 2.938" 2.938" 2" Date Time (ft) (ft) (ft)
O.D. 4.5" 2" 3" 3" 3" 12/7/05 | 12:00 am 5.5 16.0 70.6
Length 24" 24" 24" 12/8/05 | 10:00 pm 6.0 16.0 120.0
Hammer Wt. | 300 Ibs 140 lbs Drill Rod Size NWIJ 12/9/05 8:30 pm 5.6 16.0 125.7
Hammer Fall 24" 30" I.D. (O.D.) (2.938")
SAMPLE SOIL (Blows/6 in.)
—_ O}
© o |E~
g | 2|28 ~ | o |en2 1218|1824 | TES
= T |3 = ﬁ . FIELD CLASSIFICATION AND REMARKS
o % loal |G| I CORING
&) 122w Q|2 =
© |2%|z|S|2| & [RUN|REC.|REC.|L>4" | RQD | Depth
OO Z|» (@) (in.) | (in.) % (in.) % | Elev.
B 18" - Concrete Slab
- o Air-Tricone from 1.5' to 10 feet; e
: .F‘D Brown c-f SAND, some Silt, trace f-Gravel
i % Ry (observed in cuttings) ]
B G,D(ﬁj ‘ i
I
- <ID .v -
.4
—5 %) .
.
s o5 -
i %o ]
S
| M - i
o
| 5%4 i
- 10 0 Lo~ I [ [ R (N A I 1
Coe Brown m-f SAND, some Silt, medium dense, wet
- S|1 10.0-12.00 7 7 4 6 14 (SM) E
— 15 & S| 2 mmm 150-153]100/3" 3 15.5 Brown m-f SAND, some Silt, little c-f Gravel, very /_t
- \ dense, wet (SM) /A
\\ -weathered rock fragments (Pegmatite) at tip of the
§ \ Spoon /
| \__Roller bit refusal and begin coring at 15'._ _ _ _/ i
I_ .
Boring No. FD-402 Sheet 1 of 1
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f% = Brinckerhoff
= == Quade&
100  Douglas, Inc.

BORING NUMBER: FD-402

CORING LOG

SHEET NUMBER: 1 of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

LOCATION: Track 26 under 11th Ave
COORD. N:214,296.4 E: 983,505.3

CLIENT: MTA
CONTRACTOR: Jersey Boring & Drilling

DRILLER: C. Cruz
INSPECTOR: A. Zabala

DATUM:

DRILLING METHOD: Diamond drilling with double core barrel
RIG TYPE: Acker 45

STN. NO.
SURFACE ELEV.:107.8 feet

OFFSET:

START DATE: 12/6/05 TIME: 7:00 pm
FINISH DATE: 12/12/0S TIME: 2:00 am

GROUNDWATER DATA

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CORE BARREL DATA: NOTES: Water | Casing | Hole
Depth Depth Depth
TYPE: NX Date Time (ft) (ft) (ft)
CORE SIZE: 2" 12/7/05 | 12:00 am 5.5 16.0 70.6
Oo.D.: 3" 12/8/05 | 10:00 pm 6.0 16.0 120.0
I.D.: 2" 12/9/05 | 8:30 pm 5.6 16.0 125.7
CASING SIZE: 4" (4.5")
< DISCONTINUITY DATA
— £ o€ = e DESCRIPTION AND REMARKS o
§ E’ Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E S =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T o LW a T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: LéJ
O
R C-1: Light gray to tan GRANITE; m-f grains of II R4 0 ) ) 15.8 -
quartz, feldspar, muscovite, and sparse mafic 6’”3 15 1 16.2
B minerals; moderate to wide fracture spacing, except 85 15 1 20 165 ]
C-1 54 | 100 | 85 very close spacing from 15.5' to 15.8'; slightly : ) )
i 15.5-20.0 weathered; strong; brick-red hematite on vertical 45 1.5 1.0 16.7 1
> > DS . 80 | 2.0 | 2.0 17
= fractures; weathered pieces of schist and quartz; i
17.0' - 18.5" : Gray to salmon-pink PEGMATITE;
— 20 \ coarse grained; contacts intact, gradational. | 1 |ra/rs| o ) ) 20 ]
| C-2: Light gray to medium gray GRANITE; m grains 6’”3 15 1.0 20.1 -
of quartz, feldspar, muscovite, sparse medium : : :
B grained garnet; moderate to wide fracture spacing; i
slightly weathered; strong to very strong; very faint 0 15 1.0 222
B gneissic compositional banding dips ~60 Except: 60 1.5 | 2.0 223 ]
| 22.3"-22.5"and 27.9' - 29.4": dark gray SCHIST; fine 55 1 201 1.0 | 235 J
to medium grains of biotite, quartz, feldspar, 0 - . 24
L 25 C-2 119 | 100 | 100 | muscovite; close to very close fracture spacing; 1 SMB . . 24.5—
20.0-29.9 slightly weathered; medium strong; distinct 0 MB . . 24.9
- schistosity dips 60 to 70 all fractures have OMB . _ 251 7
| orange iron staining; 29.4' - 29.9': light gray 01201 10| 254 |
PEGMATITE band; coarse grained; contact intact ) ’ '
B and parallel to schistosity; lower contact with granite 30 15 1.0 277 4
is near vertical. %85 | 1.0 | 2.0 28.1
i *60 | 1.5 | 3.0 | 283 ]
________________________ *
— 30 C-3:29.9' - 33.5": Light gray to medium gray I R4 3065 1;5 2L0 229?9_
= GRANITE; m-f grains of quartz, feldspar, and sparse *41\%13 1.0 | 2.0 307
mafic minerals; coarse grained pegmatite band from
B 29.9'to 30.5', in vertical contact with granite; *50,,| 1.0 1.0 32
| moderate fracture spacing; slightly weathered, 45 B 10l 10 323 ]
strong; except: ’ ’ ’
N C-3 98 | 100 | 100 | 30.6'-30.7",31.6'- 33.1', and 33.4' - 33.5": Dark gray 35 | 20 | 1.0 | 334 |
29.9-38.1 SCHIST; fine to medium grains of quartz, biotite, Onp - - 339
— 35 feldspar, muscovite; close to moderate fracture 0 _ _ 34.971
1 spacing; slightly weathered; strong; faint schistosity 2MOB 15 1 1.0 3 5' 6
dips 45° to 55% 20 | 20| 10 36
R 33.5'-36.9' Medium gray, almost pure QUARTZ; 20 5 | 20 368 1
very coarse grained; 1/2-inch band of mafic minerals 15 101 1o 374
B at 34.4' dipping 45, with irregular patches of yellow ) ) o]
metallic mi | (eold? > Il |R4/RS| O 2.0 1.0 38
| C-4 etallic mineral (gold?) at quartz contact; 10 ) ) 381 J
38.1-403 20 | 100 | 100 | unweathered to slightly weathered; 36.9' - 38.1": gB 20 | 10 | 387
— 40 Light to medium GRANITE; as above; 1/4-inch band 30 . : 39'3_
! I MB .
Boring No. FD-402 Sheet 1 of 4
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— 190 Douglas, Inc.

CORING LOG

BORING NUMBER: FD-402

(continued)

SHEET NUMBER: 2 of 4

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: C. Cruz

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: A. Zabala
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
§ "Ij Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T @ LW ) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
R I'of schist dipping 20’ at quartz-granite contact. ]' VIl |R4/RS| Oyp - - 39.8
I C4: Light gray GRANITE m-f grains of quartz, | 105 - - 40.3
B feldspar, muscovite, and scattered medium to coarse; 1
| \grained garnets; moderate fracture spacing; | 1
junweathered to slightly weathered; strong to very |
R |strong; pegmatite from 39.5' to 40.1'; pure, medium| i
lgray quartz from 40.1' to 40.3'; contact dips 50 _ _| 60y | 3.0 | 1.0 | 442
— 45 C-5 122 | 100 | 9% C-5:40.3' - 40.5": Medium gray Quartz, coarse (. - - 4457
i 40.3 - 50.5 grained; Oy | 1.5 | 1.0 | 448 |
40.5' - 46.1": Light gray GRANITE; c-f grains of n IrR3/rR4 80 20 | 2.0 452
B quartz, feldspar, muscovite, and scattered medium 40 20 1.0 46.8
grained garnets; irregular PEGMATITES, 1/2-inch to ’ ) ’
B 3-inch thick throughout; moderate to wide fracture 1
| spacing; unweathered to slightly weathered; strong to 30 30 | 3.0 48.6 -
very strong; faint banding dips 40to 60°. 46.1' - . : : :
L 50 50.0": Dark gray to black SCHIST; fine to coarse 60 | 1.0 | 4.0 | 493 |
grains of biotite, quartz, feldspar and muscovite; o VI | R4 | 101 2.0 | 1.0 | 49.4
- | moderate fracture spacing; slightly weathered; Nl o | R4 2*5MB - - 50.2 4
| medium strong to strong; foliation defined by wavy,! 40 | 1.5 1.0 50.5
i | contorted schistosity dipping 40 to 90°; band of | *65 | 20 | 1.0 | 51.9
R | pure quartz, ~1-inch thick, dips 80 from 49.3' to ’I i
150.0"; | *70 | 1.0 1.0 53
B 150.0" - 50.3": Light gray PEGMATITE, coarse | 1
| 55 \Igramed; | 10yp | - - 542 |
C-6 121 | 100 | 100 50.3'- 50.5": Dark gray SCHIST, asabove _ _ _ | 35 2.0 | 2.0 54.9
R 50.5 - 60.9 C-6: 50.5'- 51.9": Light gray to salmon-pink .
PEGMATITE,; c grains of white and pink feldspar,
B quartz, muscovite; moderate fracture spacing; slightly 1
| weathered; strong; in vertical contact with: light gray 20yp | - - 572 |
GRANITE, fine to medium grains of quartz, feldspar
R and muscovite; healed hairline fractures along 40y | - - 584
contact; 15 | - - 59.2
— 60 51.9'- 60.6": Dark gray to black SCHIST; m-f grains 20 3.0 1.0 59.7
| 1 of quartz, biotite, feldspar, muscovite, hornblende; v IR3/R4l 20 2.0 1.0 60.1 |
| moderate to wide fracture spacing; unweathered to l’ 20,5 - - 60.6
R | slightly weathered; strong; indistinct, crenulated .
l\SChlStOSlty dips 60 to 90°; near-vertical bands of 35 | 30| 10| 624
B pegmatite from 52.3'to 52.9' and 59.2' to 59.7"; 7
N contorted, 1/2-inch thick quartz bands throughout. | ]
C-7: Dark gray SCHIST; fine to medium grains of 30 20 | 1.0 63.9
— 65 quartz, biotite, muscovite, feldspar; wide fracture 30yp - - 64.4_]
C-7 120 | 100 | 100 | spacing; unweathered to slightly weathered; medium
B 60.6 - 70.6) strong to strong; crenulated schistosity is *50 | 2.0 | 2.0 65.8 7
| near-vertical, except at pegmatite contacts; many 1
jagged mechanical breaks across foliation; pegmatite
| bands from 65.6' - 66.3" and 67.0' - 67.6'. x60 | 2.0 | 1.0 67.7 -
| ISus | - - 68.4
O - - 68.8
— 70 vp | - - 69 —
| | )ttt ——————— — — — — — — ] 25us | - - 69.8
- C-8: Dark gray SCHIST, as above, except strong I R4 | 40 . . 70.6 1
throughout; few scattered healed hairline fractures 18“3 30 | 1.0 713
B dipping 20 to 30°; no pegmatite; core sides slightly ' ’ T
B wavy. Ovs - - 72.5
L 75 ]
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100  Douglas, Inc.

CORING LOG

(continued)

BORING NUMBER: FD-402

SHEET NUMBER: 3 of 4

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: C. Cruz

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: A. Zabala
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
3 E Z 3 N N S (Lithology, Structure, Weathering, z = = =
e ':'L_:J ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
I o W w [m] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < Iﬁ':J Il'li MB - Denotes mechanical break = <Z,: "r'gJ
O
[~ T-% T20 | 100 | 100 ]
70.6 - 80.6) Ovs | - - 75.8
i IS | - - 76.9
L 80 30 | 3.0 | 1.0 | 79.5
= C-9: Dark gray SCHIST; m-f grains of quartz, | /1L | R4 | 25 | 2.0 | 1.0 | 80.6
biotite, muscovite, feldspar; moderate to wide *®0 | 1.5 2.0 80.9
B fracture spacing; unweathered to slightly weathered, 20 2.0 1.0 81 7
B strong; indistinct, crenulated schistosity dips 80 to 45 2.0 1.0 81.8 |
90°; core sides slightly wavy. 30us | - - 82.3
— 85 C-9 *80 | 1.5 | 2.0 | 84.6
| 806907 121 | 100 | 100 ]
B 200s | - - 86.7
| 10 | 20 | 20 | 872 |
Oz - - 87.5
90 ]
- C-10-90.7 - 94.5" Dark gray to black SCHIST; m-f| 1 | R4 | 0y | - - | 907 A
| grains of biotite, feldspar, muscovite, black mafic 50 2.0 1.0 90.8 |
minerals; moderate to wide fracture spacing;
R unweathered to slightly weathered; strong; schistosity] x40 | 2.0 | 1.0 92.7
is crenulated, dips 75 to 90°, except at contacts;

- increased hornblende content below 92.6'; 1/2-inch 1
| wide contorted bands of quartz-feldspar at 92.2' - 20 . . 94.5_|
95 9CO- 170 118 | 100 | 90 92.6"; contacts intact dipping 43to 75°, subparallel 31\0/“3 20 1 1.0 | 951
R 100 5' to foliation; core sides slightly bulging from 92.6' to Oy ) ) 95.6

' 945, . 20 | 20 | 1.0 | 958
B 94.5' - 96.0": Medium gray GRANITE; c-f grains of *45 | 15 | 3.0 96.5 1
| quartz, feldspar, muscovite and garnet; slightly 80 | 20 | 10 | 968
weathered; moderate fracture spacing; strong; core is 25 20 1.0 96.9
| pitted where large muscovite flakes are weathered 25 | 20| 10| 972 -
out; many irregular healed hairline fractures. 10 20 | 1.0 97.5

— 100 96.0'-96.5": Dark gray to black SCHIST, as above. 15 20 | 1.0 97.7 71

| 196.5' - 99.3": Medium gray, pure QUARTZ; slightly (| 1 |R3/r4] 380 20 | 2.0 979 |
| weathered; close fracture spacing; strong; thin | 10 15 | 1.0 98.2

N 1 (<0.1") coatings of white soft mineral (calcite?) on | 101201 10 98.4
I most fracture surfaces; most fractures dip 25, with | 10 15 10 98.8

B | Some open and partly open, near-vertical fractures; | 40 | 2.0 | 2.0 | 10037

| _“99.3' - 100.5": Medium grained ]r 40 3:0 2:0 100.5

C-11 |GRANITE-PEGMATITE; coarse grains of quartz, ]I | 40 | 1.0 | 1.0 | 101.7

105 10(‘) s_ | 114! 100 | 100 jjand white and pink feldspars in fine to medium i 30 | 3.0 | 2.0 | 103.84

| : jigrained matrix of muscovite and some garnet; I 0 . _ 104.8

B 110.0 |lImoderate fracture spacing; slightly weathered; 1 1 5MB . . 105

i listrong; faint, near-vertical compositional banding. || 4000 - | 1053 ]
| C-11 - 100.5' - 103.8": Medium gray 457 30 | 10| 106

= | GRANITE-PEGMATITE; c grains of quartz, I ' i
| feldspar, in fine to medium grained matrix of |

B I muscovite and other minerals; coarser grained belo 1

L 110 { 102.0"; moderate fracture spacing; slightly weathered;| |
Lwith some pitting on core surface from 100.5'to .M

Boring No. FD-402 Sheet 3 of 4
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100  Douglas, Inc.

BORING NUMBER: FD-402

CORING LOG

(continued)

SHEET NUMBER:

4

of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

DRILLER: C. Cruz

CONTRACTOR: Jersey Boring & Drilling

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: A. Zabala
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
§ "Ij Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T @ LW ) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
R 1102.8'; medium strong to strong; black biotite M| R4 |10y, | - - 110 4
"-hornblende Schist in near-vertical contact from {l *85 1 1.5 | 2.0 | 1104
B 101.9' - 102.8', with contorted schistosity along I 45 20 | 2.0 | 110.6
| jcontacts; schistosity dips 40 to 90°;
1103.8'- 110.0": Dark gray to black SCHIST; m-f | 10,5 - - 113
N |grains of quartz, muscovite, and feldspar; moderate | 10,5 - - 113.4 -
C-12 Ito wide fracture spacing; unweathered to slightly | 40 1.5 | 1.0 114
— 115 110.0- | 120 | 100 | 100 | Iweathered; strong; indistinct, crenulated foliation | 0 . _ 114.9
| 120.0 dips 80°to90°. — I MB ’
C-12-110.0'- 117.0": Dark gray to black SCHIST; 20,5 - - 116
B fine to medium grains of biotite, muscovite, quartz,
feldspar, hornblende; moderate to wide fracture i Vit | RS | 10 | 20 | 1.0 117
B | spacing; unweathered to slightly weathered; strong; | 1
| | crenulated to wavy schistosity dips 75to 90°; many | i
|jagged, low angle mechanical breaks; slightly bulgirig
L 120 | core of core sides from 114.0' to 117.0' I 40 | 15 | 1.0 | 119.6—
1117.0' - 120.0': Light gray to white GRANITE; fine | VI | R4 | 29 | 20 | 1.0 120
B \1 to medium grains of quartz, white feldspar, and I 40 3.0 2.0 120.3
| Imuscovite; few scattered medium grained garnets; 40 20 | 2.0 | 1204 |
C-13 lwide fracture spacing; unweathered to slightly |
R 120.0 - 68 | 100 | 99 \weathered; very strong; upper and lower contacts arg i
125.7 1isharp, but intact, dipping 40. _ __ ___ Ji
B I C-13 - 120.0" - 123.3": Dark gray SCHIST; m-f graing 1
L 105 | of quartz, biotite, muscovite, feldspar, hornblende; | 0 L5 120 | 1242 |
E sparse garnet; wide fracture spacing, except for two | Ovs - - 124.9
R | very close fractures at 120.3'; unweathered, except It Ovs - - 125.4 ]
I slightly weathered from 120.0' to 120.5'; strong; | Ous - - 125.7
B | crenulated schistosity dips 80 to 90%; I .
| l\123.3' - 125.7": Light gray to white GRANITE; m-fy 1
grains of quartz, feldspar, muscovite; wide fracture
= spacing; unweathered to slightly weathered; very i
strong; upper contact with schist is sharp and intact,)
— 130 dipping ~8(, subparallel to foliation in schist; | —
| E.O.Bat 125.7". ]
— 135 -
— 140 s
I
— 145 —
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BORING LOG

BORING NUMBER: FD-403
SHEET NUMBER: 1

of

PROJECT NUMBER:

CLIENT: MTA

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling

LOCATION: Track 26 under 11th Ave
COORD. N:214,269.5 E: 983,554.0
STN. NO.: OFFSET:
SURFACE ELEV.:107.8 feet

DRILLER: C. Deigert
INSPECTOR: N. Shah

DATUM:

DRILLING METHOD: Rotary Wash
RIG TYPE: CME-55

START DATE: 12/6/05 TIME: 7:00 pm
FINISH DATE: 12/12/0S TIME: 9:30 pm

Casing |Split Spoon|Shelby Tube| Piston Grab | Core Barrel GROUNDWATER DATA
T mbol| HW P N Water Casing Hole
ype/Sy bo S . u I:I:I N G c E Depth Depth Depth
1.D. 4" 1.375" 2.938" 2.938" 2" Date Time (ft) (ft) (ft)
O-D. 4.5H 2" 3” 3" 3"
Length 24n 2471 2471
Hammer Wt. | 3001bs | 140 Ibs Drill Rod Size NWJ
Hammer Fall 24" 30" I.D. (O.D.) (2.938")
SAMPLE SOIL (Blows/6 in.)
—_ O}
© o |E~
g | 2|28 ~ | o |en2 1218|1824 | TES
= T (83 3 - FIELD CLASSIFICATION AND REMARKS
o % loal |G| I CORING
&) 122w Q|2 =
© |2%|z|S|2| & [RUN|REC.|REC.|L>4" | RQD | Depth
OO Z|» (@) (in.) | (in.) % (in.) % | Elev.
B 16-inch concrete slab
- o 4-inch bituminous asphalt .
o5 Used Air-Tricone Method to bypass utilities to 5
B % o] feet- refusal encountered; T
n 4,‘:' (ﬁ: ‘ i
I
- <ID .v -
.4
5 *e Light b f little Sil ional |
4 3 ight brown to gray m-f SAND, little Silt, occasiona
- - Pl S|1 50-6.9 75 89 30 |100/5" 20 concrete and wood fragments, very dense, moist .
i %0, (SM) (FILL) |
i
| b ﬁi: - (Brown c-f Sand, little Silt, trace f-Gravel observed
Zons in cuttings to 10 feet)
- . 5% a Continued via Air-Tricone Method to 10 feet .
A g
— a .
10 08 Brown c-f SAND, trace m-f Gravel (rock fragments),
= R S| 2 10.0-11.8] 12 18 23 1100/4| 19 |—_ trace Silt, dense, wet (SM) Rock fragment at tip of .- —4
. N_spoon d
B . 13.5 ]
i >~ _Roller bit refusal and begin coring at 13.5. -~ |
15 ]
L 20 ]
I i

BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06
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100  Douglas, Inc.

BORING NUMBER: FD-403

CORING LOG

SHEET NUMBER: 1 of 4

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

LOCATION: Track 26 under 11th Ave
COORD. N:214,269.5 E: 983,554.0

CLIENT: MTA
CONTRACTOR: Jersey Boring & Drilling

DRILLER: C. Deigert
INSPECTOR: N. Shah

DATUM:

DRILLING METHOD: Diamond drilling with double core barrel
RIG TYPE: CME-55

STN. NO.
SURFACE ELEV.:107.8 feet

OFFSET:

START DATE: 12/6/05 TIME: 7:00 pm
FINISH DATE: 12/12/0S TIME: 9:30 pm

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

GROUNDWATER DATA
. . Water Casing Hole
CORE BARREL DATA: NOTES: Depth Depth Depth
TYPE: NX Date Time (ft) (ft) (ft)
CORE SIZE: 2"
Oo.D.: 3"
I.D.: 2"
CASING SIZE: 4" (4.5")
< DISCONTINUITY DATA
. § o€ = e DESCRIPTION AND REMARKS o
§ E’ Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E S =
= E ZE i x X Continuity, Strength, Color, Grain Size) a Q ks o
T o LW a T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: &
O
B C-1: Medium gray to tan PEGMATITE; c-m grains | II/TIT [R2/R3 i
of quartz, feldspar, muscovite, biotite; moderate to
— 15 very close fracture spacing; slightly weathered, 20 | 3.0 | 20 | 14.6
C-1 56 | 100 | 75 | except moderately weathered from 16.6' to 16.9'; 50 | 2.0 | 10 15
i 13.5-18.2 weak to medium strong; bands of medium to fine 20 | 20 | 20 | 1547
B grained, light gray GRANITE, 2- to 6-inches thick; 20 2.0 2.0 16.6 -
enriched in mafic minerals and mica from 16.0' to 50 30 | 2.0 16.7
B 17.4'; iron staining on many fracture surfaces. . . 8 7
g s el 18| 32128 | 10
i C-2: Medium gray PEGMATITE; extremely close to 20 1.5 1.0 17.2
— 20 moderate fracture spacing; slightly to moderately 10 1.5 2.0 17.54
weathered; weak to medium strong; 80 15 2.0 17.7
- interlayered dark to brown gray SCHIST from 19.0' 10 20 | 2.0 17.8 7
| Cc2 to 19.4'; 20.7' to 24.1' and 25.7' - 26.1', with medium 10 2.0 2.0 18.2
182 -26.1| 60 63 28 | to fine grains of biotite, muscovite, quartz; extremely 20 | 3.0 | 3.0 18.3
B close fracturing to soil-size particles; moderately to 70 20 | 2.0 18.4 4
highly weathered; extremely weak and friable to 50 3.0 2.0 18.45
- medium strong; throughout, core surface is pitted 70 3.0 3.0 18.5 7
| o5 where micas have weathered out; iron staining on 80 20 | 2.0 18.7
many fracture surfaces; 50 20 | 2.0 18.8
B -Possible loss of recovery between 21.2" and 24.1'; 70 1.0 | 4.0 18.9 4
-Drilling fluid loss, small amount, throughoutthe "} 11 | R4 | 20 | 2.0 | 2.0 | 19.1
- (a3 Dark gray to tan to black SCHIST; m-f grains of] *90 | 1.0 | 4.0 19.15 7
quartz, biotite, feldspar, muscovite, and black mafic *90 | 1.0 | 4.0 19.25
i minerals; moderate fracture spacing; slightly 20 20 | 2.0 193
B weathered; strong; foliation defined by indistinct, 50 2.0 3.0 194 4
crenulated schistosity and thin (<0.1") contorted 40 3.0 1.0 19.7
— 30 bands of quartz and mica; foliation dips 80to 90°, 5 20 | 1.0 19.9
| C-3 except where contorted; light gray quartz-feldspar 10 20 | 2.0 20.2
26.1 - 36.1 120 | 100 | 100 pegmatites from 28.7' to 29.3" and 30.0' to 31.4". 85 1.5 4.0 20.4
- 20 30 | 2.0 20.6 A
85 30 | 2.0 20.7
B 85 1.5 | 40 | 20.757
L 20 30 | 2.0 20.8
10 3.0 1.0 20.9
— 35 20 3.0 1.0 24.1—
30 3.0 1.0 24.3
I e e e B I - |
C-4: Dark gray SCHIST; m-f grains of quartz, II R4 1700 é(S) ;8 %gg
B biotite, feldspar, muscovite; moderate to wide 715 | 15 2'0 25'9
| fracture spacing; slightly weathered; strong, #95 | 20 | 20 | 2595
in(&istincg schistosity is crenulated to wavy, dipping : : ;
70" to 907; BoringNo. FD-403 Sheet 1 of 4
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(continued)

BORING NUMBER: FD-403

SHEET NUMBER: 2 of 4

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: C. Deigert

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: N. Shah
3 DISCONTINUITY DATA
— § oE = e DESCRIPTION AND REMARKS o
*gs “Ij Z L ; ;_’ = (Lithology, Structure, Weathering, Zz E S =
= E ZE i x X Continuity, Strength, Color, Grain Size) a Q ks o
L o L o) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
pd w %)) O o
. g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
R light gray fine to medium grained GRANITE from *65 | 2.0 | 2.0 26
37.2"to 38.9'; vertical pegmatite bands; ~ 1/2-inch *20 | 2.0 | 2.0 26.1
— 40 thick from 41.0' to 42.2' and 42.9' to 43.6'. 20 3.0 1.0 27.1
- *45 | 2.0 | 2.0 28.5
I 36.1 46| 120 | 100 | 100 *80 | 15 | 3.0 | 292 7
B 20 2.0 1.0 29.3
30 3.0 1.0 30.2
B 20 3.0 | 2.0 30.6
| 10y | - - 31 |
Sup | - - | 311
L 45 30 2.0 1.0 31.6
20 2.0 1.0 32.5
- -t __ —— 15ys | - - | 336
C-5, 46.1'- 51.5" Dark gray SCHIST; m-f grains of | 1I R4 40 10 | 2.0 35.1
B quartz, biotite, feldspar, muscovite, and hornblende; 20 _ B 36.1 ]
| moderate to wide fracture spacing; slightly 35° 1 20 | 10 | 365 J
weathered; indistinct, wavy schistosity dips 80to 30 30 | 2.0 37.4
= 90°, except at contacts; strong; 51.5' - 56.0: Light to 30 | 20 | 20 379
medium gray GRANITE; m-f grains of quartz, 5101 3.0 | 1.0 | 3875
— 50 feldspar, muscovite and sparse medium grained %70 | 15 | 20 | 3947
| C-5 119 | 100 | 96 garnet; close to moderate fracture spacing; slightly *75 | 1.5 1.0 404 |
46.1 - 56.0\ weathered; strong; no rock wall contact at 0-5 . B 40.5
B near-horizontal joints at 54.4' and 54.7'; core barrel *601:,[[]3 _ _ 41 A
jammed at 53.9', with overdrilling from 53.9' to 54.1"; 45 Bl _ 41.1
B grinding at 55.5' and 55.6'; inclusion of dark-gray, O_SMB . B 41.15 1
| medium to fine grained SCHIST from 52.6' to 53.1'; 451\1\;; ) ) 412 |
upper contact parallel to schistosity, dipping 6 30 20 | 1.0 429
— 55 lower contact near horizontal, with no rock wall 0-5,5 B B 44.0—
i comtact. ] 30 | 20 | 20 | 449
I R4 PO-25,4 - - 45.4
- C-6: 56.0'-58.0' Dark gray to black SCHIST, with 65 | 1.0 | 2.0 | 46.1 |
interlayered 1-inch to 2-inch thick bands of light gray 30 L5 ] 20 48.4
B GRANITE,; schist has c-f grains of biotite, quartz, 30 L5 2.0 49.5 1
i hornblende, muscovite; granite has fine to medium [5-20\ - - 50.15 |
grains of quartz, feldspar, muscovite; moderate 25 20 | 2.0 50.6
— 60 fracture spacing; slightly weathered; strong; wavy 50 | 1.5 ] 2.0 | 51.8
Cc-6 schistosity is contorted around contacts which are 35 (20| 10 | 523
i 56.0 - 66.11 121 | 100 | 100 | mostly near-vertical; schistosity dips 60to 90% *50 | 1.5 | 2.0 | 527 A
B 58.0' - 60.7' Light gray to dark pink GRANITE; 5-10 1 1.0 | 2.0 | 53.1 |
interlayered 1" bands of dark gray SCHIST; granite 0 L5 ] 1.0 53.9
- has m-f grains of feldspar, muscovite, garnet; schist 20 | 1.5 | LO | 541 ]
is as above; moderate fracture spacing; slightly 0 1.0 | 1.0 | 544
i weathered with brick red hematite staining on 0 1.0 | 1.0 54.7
L 65 fracture surfaces; strong; contacts and foliation dip Oyg - - 55.1 |
80° to 90°%; 60.7' - 63.9' Medium gray pure Ovs | - - 55.6
- QUARTYZ; coarse grains; moderate fracture spacing;, 20yp | - - 56 -
slightly weathered; strong; many healed hairline || II |R3/R4} 20 | 3.0 | 0.75 | 56.1
i | fractures; light gray granite from 62.5' to 63.3"; | 10ys | - - 56.3
B | irregular veins or inclusions of black mafic minerals| 101 3.0 | 1.0 | 572 |
| | or schist, 0.1-inch to 1-inch thick, dip 50to 90% | 10 3.0 1.0 58.2
- | 1/4-inch to 1/2-inch patches of yellow metallic | 30 | 20 | 1.0 | 59.5
Imineral (gold?) at quartz-mafic vein contacts at 61.2' 0-5 120 | 3.0 | 59.85
— 70 land 63.4'; notable bulging in core sides; 63.9' - 66.1' 10 | 1.5 | 1.0 | 60.9
B C-7 120 | 100 | o8 ILight gray GRANITE; fine to medium grains of ; 10 | 2.0 | 1.0 | 60.95 |
66.1 -76.1 quartz, feldspar, muscovite, garnet; close fracture | 15 |1 20| 1.0 | 619
- spacing; slightly weathered; strong; orange iron | *50 | 1.0 | 2.0 | 63.7 |
staining on low-angle fractures at 64.55' and 65.1', | 30yp | 30 - 64
i with nearby parallel healed fractures. | 10 | 2.0 | 2.0 | 64.557
Boring No. FD-403 Sheet 2 of 4
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BORING NUMBER: FD-403

CORING LOG

(continued)

SHEET NUMBER: 3 of 4

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: C. Deigert

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: N. Shah
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
§ "Ij Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T @ LW ) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
B C-7.66.1'- 71.1' Dark gray to black SCHIST with 5 1.5 | 2.0 65.1
near-vertical intrusions of light gray GRANITE, *60 | 2.0 | 1.0 65.7
— 75 1/2-inch to 1-inch thick; schist has medium to coarse 0 2.0 1.0 | 65.757
| grains of biotite, quartz, muscovite, feldspar, black *70 | 2.0 | 2.0 | 66.05 |
| mafic minerals; granite has fine to medium grains of | /11 |r4/R5] 30 | 3.0 | 2.0 66.1
B | quartz and feldspar; moderate fracture spacing; [ 15 3.0 1.0 67.3
I slightly weathered; medium strong to strong; ' 30 | 3.0 | 2.0 68
B | fractures and mechanical breaks across foliation are II 0-5y5| - - 69.55
| I Jagged; foliation defined by wavy schistosity and | *60 | 2.0 | 1.0 69.8 |
| contorted quartz bands; foliation dips 60to 90°; | 30 | 3.0 | 20 | 702
80 pure medium grained QUARTZ from 69.3' to 70.2', | 60 | 2.0 | 1.0 71 |
Cc-8 | with thin (<0.1") mica veins and schist bands; | 0 30 | 1.0 | 71.05
B 76.1 - 85.9 118 | 100 | 100 | |contacts dip 50 to 80°, with 1/4-inch concentrations | 0 1.5 | 1.0 72 A
| ’ |of mica. 71.1' to 76.1' Light gray GRANITE; fine tol 15 1.5 | 1.0 722 |
Imedium grains of feldspar, quartz, muscovite, and | 15 1.5 1.0 73.7
R Isparse garnet; moderate fracture spacing; 0-5ys| - - 74.1
lunweathered to slightly weathered; strong to very ' 15us - - 74.5
B Istrong; 1-inch thick band of light gray to salmon pi I5ue | - - 75.5 1
| 85 pegmatite at 73.4' dipping 80, with coarse grains of 0-5vus| - - 76.1 |
quartz, pink and white feldspar and medium graine 25 1.0 | 1.0 | 76.65
R 1 jgarnet; additional pegmatites below 74.0" ~ 1/4-inch] 20 | 2.0 | 1.0 77.1 ]
| to_1/2-inch thick, gradational contacts dip 70 _ _ | | I R4 25 20 | 1.0 77.6
B | | 0-5 | 3.0 | 1.0 78.4
| | C-8: Light gray to salmon-pink GRANITE c-f graing 0-5y5| - - 78.95 |
| of quartz, feldspar, muscovite, and scattered medium S5-10ym| - - 79.1
= | grained garnets; moderate fracture spacing; | 0 1.5 | 1.0 80.6
lunweathered to slightly weathered; strong to very | 5-10ys - - 81.1
— 90 Is‘[rong; no rock wall contact at 28 fracture at 76.65"; | 20 2.0 1.0 82.1
C-9 120 | 100 | 100 | (Scattered pegmatites throughout, some with pink I 20 | 20 | 1.0 | 829
i 85.9-959 feldspars up to 3 inches across; faint banding dips ~l 10ys | - - 83.85 ]
. 170° to 90% inclusions of black schist, each ~I inch | 0 | 20 | 1.0 | 843 |
ithick and dipping 80 at, 78.3' 0 79.7' and 84.2' to | 205 - - 84.7
B 185.3"; notable bulging of core sides from 80.8'to 10 | 3.0 | 1.0 85 T
| 183.3"; cored rock jammed inside inner barrel; had to, 5-10ys - - 85.5 |
hammer hard to takeitout. _ b 25 20 | 1.0 85.9
— 95 C-9: Light gray to dark pink to salmon-pink 10y | - - 86.9
GRANITE c-f grains of pink and white feldspar, 105 - - 87.25
B | quartz, muscovite, scattered garnets; coarse grained| /1 |R4/R5| 19w | - - 87.7 1
i | PEGMATITES throughout; moderate to wide ' 20 | 1.5 | 20 | 883 |
| fracture spacing; unweathered to slightly weathered;l Sus - - 88.9
= Istrong; some healed hairline fractures parallel to | 10 | 2.0 | 1.0 89.4
existing low-angle fractures; all pegmatites from Sus - - 90
B 94.8' to 95.9'; cored rock stuck inside inner barrel; | 15 3.0 1.0 90.4
L 100 had to hammer hard to take itout. _ _ _ _ _ _ _ J 15 | - - 91.1_|
C-10 5-10ys - - 91.9
N 95.9 - 119 | 100 | 97 | C-10:95.9'-103.1 Light gray to salmon-pink Sus - - 92.9
105.8 GRANITE c-f grains of quartz, white and pink 10-15,4 - - 95
B feldspar, muscovite, sparse garnet; light gray to pink | 5-20y - - 95.9 1
| pegmatites scattered throughout; wide fracture 0-5y5| - - 97.7 |
spacing, except very close spacing from 100.9' to 20 2.0 | 2.0 | 100.9
L 101.2'; unweathered, except slightly weathered from 20 1.0 | 2.0 101
100.9' to 101.5'; strong to very strong; increased 80 30 | 1.0 | 101.05
— 105 quartz content from 101.6' to 103.1'; no rock wall 20 | 1.0 | 2.0 | 101.1
| contact on 2(f fractures from 100.9' to 101.2'; thin l 10-15,4 - - 102.7 |
| silt coatings on sub-parallel healed hairline fracturesy| I | R4 | 20} 2.0 | 3.0 | 1033
R 1103.1" - 105.8' Dark gray SCHIST; m-f grains of | 50 | 2.0 | 40 | 103.9
|quartz, biotite, feldspar; moderate fracture spacing; | *45 1 1.0 | 2.0 | 104.6
B |slightly weathered; strong; indistinct crenulated | BO-35v - - 105.8
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BORING NUMBER: FD-403

CORING LOG

(continued)

SHEET NUMBER:

4 of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: C. Deigert

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: N. Shah
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
3 E Z 3 N N S (Lithology, Structure, Weathering, z = = =
e ':'L_:J ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
I o W w [m] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < i i MB - Denotes mechanical break = <Z,: "r'gJ
O
= 'schistosity dips 50 to 90° thin (<0.1") gray clay | 45 | 3.0 | 1.0 | 107.6
coating on 5@ non-foliation fracture at 103.9". | *50 | 1.5 | 2.0 | 107.9
— 110 C-11 40 1.5 | 1.0 | 109.5
| 1058- 1 122 | 100 | 99 C-11: Dark gray SCHIST; c-f grains of quartz, 1
116 0 biotite, muscovite, feldspar and sparse scattered %85 | 2.0 1.0 111.1
= ' garnets up to 0.2 inches across; moderate to wide 20 | 20 | 20 | 11121
fracture spacing; slightly weathered; strong; foliation 20 20 10 | 111.9
B defined by wavy schistosity and thin (<0.1") 5-10 ) ) 112.4 1
| contorted bands of quartz; foliation dips 50to 75°% o ) 1129 |
band of pure quartz from 111.6' to 112.1'; deeper OMB . . 113.5
115 weathering and sand coatings on 30 non-foliation 31\0/“3 30 | 30 | 114.8
fracture surfaces at 114.8' to 114.9'; rock has spangly 10 30 | 30 | 114.85
i \appeafance. _ _ _ _ _ Vv | R4 | 50 | 20 | 20 | 1152 ]
i C-12: Dark gray SCHIST m-f grains of quartz, 252_3 Oy - ] 1115162 >
B biotite, muscovite, feldspar, and scattered garnets up 1 SMB ) ) 11721
to 0.2-inch across; wide fracture spacing; , 5_31‘6‘3 ) ) 1175
B unweathered to slightly weathered; strong; indistinct [y SMI 30 | 10 | 1186 1
L 120 schistosity dips 50 to 80°; thin (<0.1") sandy silt : -
C-12 coating on 2(’ non-foliation fracture at 124.3'; rock
N 116.0- | 119 | 100 | 100 | has spangly appearance; coring was relatively smooth| i
d easy- 30us | - - 120.9
i 1259 and easy: 15 | 20 | 20 | 1212
20 | 2.0 | 3.0 | 1243
— 125 —
i EOBat1259. ] 5-10y - - ] 12597
- 130 ~
— 135 -
I_ -
— 140 —
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BORING NUMBER: FD-404
SHEET NUMBER: 1

of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan
CLIENT: MTA
CONTRACTOR: Jersey Boring & Drilling

LOCATION: Track 20 under 11th Ave
COORD. N:214,215.6 E: 983,445.3

DRILLER: C. Cruz
INSPECTOR: J. Thampi

STN. NO.: OFFSET:
SURFACE ELEV.:107.7 feet
DATUM:

DRILLING METHOD: Rotary Wash
RIG TYPE: Acker 45

START DATE: 11/28/05 TIME: 6:00 pm
FINISH DATE:12/2/05  TIME: 6:00 am

Casing |Split Spoon|Shelby Tube| Piston Grab | Core Barrel GROUNDWATER DATA
T mbol| HW P N Water Casing Hole
ype/Sy bo S . u I:I:I N G c E Depth Depth Depth
1.D. 4" 1.375" 2.938" 2.938" 2" Date Time (ft) (ft) (ft)
O-D. 4.5H 2" 3” 3" 3"
Length 24n 2471 2471
Hammer Wt. | 3001bs | 140 Ibs Drill Rod Size NWJ
Hammer Fall 24" 30" I.D. (O.D.) (2.938")
SAMPLE SOIL (Blows/6 in.)
—_ O}
© o |E~
g | 2|28 ~ | o |en2 1218|1824 | TES
= T (83 3 - FIELD CLASSIFICATION AND REMARKS
o % loal |G| I CORING
&) 122w Q|2 =
© |2%|z|S|2| & [RUN|REC.|REC.|L>4" | RQD | Depth
OO Z|» (@) (in.) | (in.) % (in.) % | Elev.
B 18-inch thick concrete slab - advanced via 6-inch,
- @ 2 thin wall, single barrel .
R % Advanced to 10 feet via Air-Tricone method - utility |
- R clearance
| A (ﬁ;ﬁ i
- <ID .v -
.4
-5 |k e
RENTY _
Ca
n N i
o
= . 5@ q -
10 o4 ]
'.’FDD Brown c-f SAND, little c-f Gravel, little Silt, medium
- ‘%f) Si1 10.0-12.0] 6 20 13 18 8 dense, wet -
o 4:5 -occasional concrete and cinder and decomposed
i e - mica fragments (FILL) 7
X
R - i
Tort
| A i
Mn
— 15 % a Brown c-f SAND, little Silt, wet, very dense, N
B Y@ S|2 15.0-17.0] 8 40 | 27 12 10 micaceous (SM)(FILL) i
| -9 ! = 1 ! 4 ! ! -_-_-_-—"
i . S| 3 18.0 - 18.31100.4" - } } 3 Gray and Silver Decomposed Mica Schist, very i
- . dense
N 19.8 L
— 20 >~ _Roller bit refusal and begin coring at 19.8'. -~
I i

BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06
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BORING NUMBER: FD-404

CORING LOG

SHEET NUMBER: 1

of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CLIENT: MTA

CONTRACTOR: Jersey Boring & Drilling

DRILLER: C. Cruz
INSPECTOR: J. Thampi

DRILLING METHOD: Diamond drilling with double core barrel

RIG TYPE: Acker 45

LOCATION: Track 20 under 11th Ave
COORD. N:214,215.6 E: 983,445.3

STN. NO.:
SURFACE ELEV.:107.7 feet

DATUM:

START DATE: 11/28/05 TIME: 6:00 pm
FINISH DATE:12/2/05  TIME: 6:00 am

OFFSET:

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

GROUNDWATER DATA
RE BARREL DATA: NOTES: Water [ Casing [ Hole
co OTES Depth Depth Depth
TYPE: NX Date Time (ft) (ft) (ft)
CORE SIZE: 2"
O.D.: 3"
I.D.: 2"
CASING SIZE: 4" (4.5"
< DISCONTINUITY DATA
— £ o€ = e DESCRIPTION AND REMARKS o
3 E ZZ N N (Lithology, Structure, Weathering, z = = =
e E ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
L o W w [a] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < Iﬁ':J Ir'IxJ MB - Denotes mechanical break = <Z,: LéJ
O
B C-1, 19.8' - 20.6" Dark gray to tan SCHIST; m-f II R3 35 20 | 2.0 201 |
| grains of quartz, biotite, muscovite, feldspar; close I R4 20 2'0 3'0 20' 4
C-1 44 9% 75 fracture spacing; slightly weathered; medium strong; 12 30 | 10 1
= 19.8 - 23.9 foliation defined by contorted and folded schistosity 40 20 | 20 212
and some quartz bands< 1/4-inch thick; foliation dips ’ ) ’
B 60° to 90°; possible recovery loss at 20.4"; contact T
N | with interlaying pegmatite is parallel to contorted 7| 1 R4 |10 . . 23.6
| foliation; 20.6' - 23.6: Light gray to salmon-pink ! M8 '
— 25 I PEGMATITE; medium to coarse grains of quartz, II 0 2.0 1.0 24.97]
I white and pink feldspar, muscovite, sparse medium ’ ) )
B grained garnet; very close to wide fracture spacing; | 25 | 20 | 1.0 26 ]
B slightly weathered; strong; orange iron staining on | i
fracture surfaces  _ _ _ _ _ _ _ _ _ __ _ _ _ J 5 } N 272
= C-2: Medium gray to salmon-pink PEGMATITE c-m MB =
C-2 121 | 100 | 95 grains of quartz, pink and white feldspar, muscovite,
B 23.6-33.7 mafic minerals, sparse garnet and yellow-green platy 30 L5130 28.6 +
L 30 mineral (muscovite?); close to wide fracture spacing, _
except extremely close spacing from 30.2' to 30.35"; 20ys | - ; 29.8
= slightly weathered; strong; red silt coatings on 10 2.0 130 30.2
fractures at 28.6', 30.2' to 30.35' and 31.5"; pure, 25 2.0 3.0 1 30.25
- medium gray QUARTZ from 31.6' to 32.2' and 32.8' 20 1 20 | 3.0 1 303 4
B to 33.1'; very large pink feldspar crystals (up to 3 15 2.0 12013035 |
inches across) from 25.2' to 26.4',30.2' to 31.6' and _ ;8 %(5) 38 3321 '155
- \326'1033.7 _ __ _____________ | I | R 75| 20 | 20 | 3205
C-3, 33.7'to 40.0": Light gray to salmon-pink : : :
— 35 PEGMATITE c-m grains of quartz, white and pink 20 2.0 1 2.0 33.14
B feldspar, muscovite, sparse medium grained garnet 20 2.0 120 33.6
and mafic minerals; pink feldspar crystals up to 2 25 30 1 1.0 33.7
= inches across; wide fracture spacing, except 15 2.0 | 2.0 36.1
extremely close spacing from 36.1' to 36.2' and 15 3.0 1 2.0 | 36.11
™ Cc-3 39.05' to 39.1'; slightly weathered, strong; 40.0' - 70 120 | 1.0 | 36.14 4
B 120 | 100 | 91 | 43.7: Dark gray SCHIST; fine to coarse grains of 15120 2.0 1 36.17 |
33.7-43.7 g . 2 15 20 | 3.0 36.2
biotite, quartz, muscovite, black mafic minerals; . : .
40 close to moderate fracture spacing; slightly 10 151 3.0 38.3_
weathered; strong; foliation defined by distinct, 35 1.5 3.0 38.7
B contorted schistosity and 1/8-inch thick quartz bands; 25 2.0 1.0} 39.05 4
| foliation dips 3¢ to 50° red silt on some fracture *12 2.0 1 2.0 391 |
surfaces; except: *45 15| 2.0 40
- 40.8'to 41.3": coarse to medium grained s 1500 L5 | 3.0 28‘7‘ —
| | quar'tz-feldspar ‘ . ‘ . 11 lkyra '*4 6/{3 2-0 2-0 W
| 41.8'43.7: rock is fine to medium grjuned; me;fhum | w30 | 50 | To 417
= - Te-FREseevHe:
with Boring No. FD-404 Sheet 1 of 4
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BORING NUMBER: FD-404

CORING LOG

(continued)

SHEET NUMBER:

2 of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

DRILLER: C. Cruz

CONTRACTOR: Jersey Boring & Drilling

CLIENT: MTA INSPECTOR: J. Thampi
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
§ "Ij Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T @ LW ) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
— lindistinct foliation. ] *45 1 2.0 | 2.0 | 41.87]
| C-4: Dark gray SCHIST m-f grains of quartz, biotite, *60 | 1.5 | 2.0 42.6
muscovite; sparse garnet up to 0.1 inch across; close *70 | 2.0 | 1.0 43.7
= to moderate fracture spacing, except extremely close *S5 ] 1.0 | 4.0 | 452 -
spacing from 45.2' to 45.3" and 53.3' to 53.6'; slightly *55 1 1.0 | 4.0 45.3
B C-4 weathered; medium strong to strong; foliation *60 | 2.0 1.0 45.8
| 437-537 119 ] 99 92 | defined by indistinct schistosity and planar quartz *50 | 2.0 | 1.0 | 46.6 ]
’ ’ bands 1/4 inch thick from 43.7' to 45.7' and distinct, *40/500 2.0 1.0 47.3
— 50 wavy schistosity from 45.7' to 53.6'; foliation dips *45 | 1.5 | 1.0 47.7—
50° to 70% 30 | 2.0 | 1.0 | 48.25
B 46.4'to 47.1": rock is enriched in black mafic *65 | 2.0 1.0 48.4
B minerals, with yellow metallic mineral (gold?) in 20,5 - - 48.6
irregular patches up to 0.2 inch across; mostly quartz 35 20 | 20 48.8
- from from 47.1' to 47.3', also with yellow metallic 30 3.0 1.0 49.3 4
\ mineral; light gray quartz PEGMATITES from 43.7', 25 3.0 1.0 50.1
i \t044.2' and 49.9' to 52.1'; contacts parallel foliationy | I | R4 | 55 | 1.5 | 2.0 | 505 7
L 55 C-5, 53.7'-53.9": Dark gray SCHIST, as above. 50 1.5 | 2.0 50.6 _|
53.9'-56.2" Light to medium gray PEGMATITE, 30 | 3.0 | 1.0 51.2
- c-m grains of quartz and white feldspar with *70 | 1.5 | 4.0 52.2
inclusions of dark gray SCHIST, as above; from 60 3.0 1.0 533
i 55.1'to 55.5' very close to moderate fracture spacing; *70 | 1.5 | 3.0 534 7
| slightly weathered; medium strong; 0.1-inch thick 30 1.5 | 4.0 53.6
C-5 112 | 94 81 veins of soft, white mineral (muscovite?) dip ~ 79 40 1.5 | 2.0 53.7
- 53.7 - 63.9 parallel to foliation in schist; schist-pegmatite 25 2.0 1.0 54.1
contacts dip ~ 70, parallel to foliation; 56.2' to 30 3.0 1.0 543
— 60 61.7" Dark gray to black SCHIST; fine to medium *60 | 1.0 | 4.0 55.37]
B grains of biotite, quartz, feldspar, muscovite; close to *65 | 2.0 | 4.0 554 ]
moderate fracture spacing, except very close from 80 1.0 | 2.0 56.3
- 60.4' to 60.7'; slightly weathered; strong; foliation 75/80( 2.0 1.0 56.5
defined by indistinct schistosity, dips 50to 90%; at 45 | 20 | 20 | 584
B 59.5'to 60.0', a 1/2-inch thick contorted quartz vein *60 | 1.5 2.0 59 7
B | rimmed by concentration of black mafic minerals; at’] 1 R4 0 2.0 | 2.0 59.1 |
1 60.8' to 60.85' and 61.4' - green-gray micaceous clay! *60 | 2.0 | 2.0 59.6
— 65 | GOUGE; contact parallel to contorted foliation; At I *60 | 2.0 | 2.0 | 59.854
160.85' to 61.4' - Possible zone of recovery loss; 61.7: 10 1.5 1.0 59.9
i lt0 63.6": Light to medium gray GRANITE; medium, 20 | 2.0 | 1.0 60.3 7
B to coarse grains of quartz, white feldspar and *40 | 1.5 | 4.0 60.4 |
jmuscovite; close fracture spacing; slightly weathered, *50 | 1.0 | 6.0 60.7
B C-6 strong; muscovite seams 0.1-inch thick dip 30 _ _ | 20 | 1.0 | 6.0 | 61.3
63.6-733 116 | 100 | 91 30 [ 20 | 3.0 | 62
i C-6 - 63.6'to 69.6": Medium gray GRANITE c-m 3S5us | - - 62.6 7
L 70 grains of white and pink feldspar, quartz, muscovite, | 11 |ra/r5| 20 1.5 1.0 63.1_]
and black mafic minerals; close to moderate fracture 25 20 | 2.0 63.3
- spacing, except extremely close spacing from 64.6' to 15 30 | 1.0 63.5
64.7', 65.7' to 65.8" and 69.4' to 69.45'; slightly 10 | 2.0 | 1.0 63.6
B weathered; strong; includes 6-inch zones of coarse 20 2.0 1.0 63.9 7
B grained PEGMATITE throughout; biotite SCHIST at 30 1.5 1.0 64.6 |
1 65.1'-65.3",65.7' -65.8', and 69.2' - 69.5'; pure N v [R4RS 20 1.5 | 1.0 | 64.65
= | quartz from 66.0' - 66.3'. | 30 1.5 1.0 64.7
169.6' - 73.3: Light gray GRANITE m grains of I 25 1.5 | 2.0 65.1
=75 | quartz, white feldspar, and muscovite; moderate to ! 40 1.5 | 2.0 65.47]
B lwide fracture spacing; strong to very strong; slightb{ *45 |1 1.0 | 2.0 65.7 |
lweathered; 1/4-inch wide quartz bands dip 30 and | 10 2.0 | 2.0 65.8
- l800 in opposite directions; overdrilled from 72.8' to | 25 | - - 66.65 -
733 2 30us | - - 68.2
38 Rl 120 | 100 | 98 . . A0 | - | - | 094
B . C-7 -73.3"to 82.2": Light gray GRANITE; m grains 10 30 | 2.0 | 69.45 |
of quartz, white feldspar and muscovite; sparse 20y - - 70.4
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SHEET NUMBER:

3
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PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

DRILLER: C. Cruz

CONTRACTOR: Jersey Boring & Drilling

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: J. Thampi
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
§ "Ij Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T @ LW ) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
— medium grained garnet; light green, platy mineral 5-10 | 3.0 | 1.0 72.5]
B (muscovite?); close to wide fracture spacing; 5-10 | 3.0 | 1.0 | 72.65
unweathered to slightly weathered; strong to very Sus - - 73.3
- strong; 1/2-inch to 1-inch thick pegmatite veins dip 30 | 20 | 1.0 74.9 -
80°; tightly healed hairline fractures dipping 35 30 | 20 | 1.0 | 753
B throughout, spaced 1-inch to 2 feet; 82.2' to 83.3": 35 1.5 | 20 76 7
i | Dark gray to black SCHIST; fine to medium grains Il 1 | R4 |5, - - 77 |
of biotite, quartz, and black mafic minerals; moderayle 30 2.0 1.0 77.3
— 85 | fracture spacing; slightly weathered; strong; | 50 | 2.0 | 1.0 77.7
|indistinct schistosity dips 30to 60%; contact with | 10ys | - - 78.3
i loverlying granite is intact, dips 50 parallelto _ _ _| Syp | - - 78.7 7
| foliation. 30 | 20 | 1.0 79.9
35 1.5 | 2.0 | 79.95
- C-8 120 | 100 | 98 C-8: Dark gray to black SCHIST; m-f grains of 35 1.5 1.0 80.5
83.3-93.3 biotite, quartz, feldspar, black mafic minerals; 25 1.5 1.0 83
i moderate to wide fracture spacing, except for two *25 1 1.5 | 3.0 83.3 7
L 90 closely spaced fractures at 89.3' to 89.4; slightly *60 | 1.5 | 3.0 84.4
weathered; strong; foliation defined by contorted, *55 | 1.5 1.0 85.2
= indistinct schistosity dipping 40 to 70"; bands of 35w | - - 87.6
GRANITE as in run C-7, with contacts dipping 50 205 - - 88.1
B to 70° at 83.6' to 83.8', 84.3' to 84.4', 89.4' to 89.6/, *60 | 1.0 | 2.0 | 88.8 ]
B 90.7'to 92.7' and 93.2' to 93.3"; foliation is 10 2.0 1.0 89.3
| subparallel to contacts; scattered healed hairline v | ra 15 2.0 1.0 89.4
- \ fractures, iron-stained, dip 50 to 70°, opposite to *65 | 1.0 | 3.0 | 90.9 -
\foliationdip. _ _ _ _ | 15us - - 92.3
— 95 s | - - | 92877
| *50 | 2.0 | 2.0 93
C-9: Dark gray SCHIST; m-f grains of quartz, 25 20 | 20 93.1
= biotite, muscovite, feldspar, sparse coarse grained 90 2.0 1.0 93.2 A
C9 garnet; wide fracture spacing; unweathered to 25us - - 933
i 933 - 121 | 100 | 100 | slightly weathered; strong; indistinct schistosity dips *55 1 1.5 | 2.0 96.3
| 103.4 50° to 80°% bands of light gray GRANITE, 1-inch to *50 | 2.0 | 2.0 | 97.1
2-inch thick, with medium grains of quartz, white 40y | - - 98.2
— 100 feldspar, and muscovite, dipping 60to 70°, at 93.3' *60 | 1.5 | 1.0 | 98.5—
t0 93.5',98.5't0 99.8' and 100.0' to 100.6'; contacts 30 2.0 1.0 98.6
B are subparallel to foliation. 25us - - 98.9 7
25 | 30 | 1.0 102
———————————————————————— 30us | - - 103.1
I C-10: Dark . - VIET R4 1566 | 20 | 10 | 10341
-10: Dark gray SCHIST; m-f grains of quartz,
— 105 biotite, muscovite, feldspar, sparse medium grained —
garnet; wide to very wide fracture spacing;
i unweathered to slightly weathered; strong; foliation T
B defined by indistinct schistosity dipping 50 to 80" 0-5y5| - - 106.5 |
C-10 b?nds of hg}ﬁt' gr?y1 (?MNIgE, with mediu{r(l) 6gr6ains
- - of quartz, white teldspar and muscovite at .6' to s
110132'%9 Ha 10011100 08’6, 11,2 to 111.2" and 1122 to 112.9'; granite 20pg |- | - | 108
i has 1/2-inch thick pegmatite bands dipping 70 30ue | - ) 108.4 1
+ 110 parallel to contacts; schist-granite contacts are intact, _
and dip 70°; foliation is subparallel to contacts.
*50 | 1.5 | 1.0 111
[ O O o e 15 1.5 | 1.0 | 112.35]
I/l |R4/RS} 15 | 2.0 | 1.0 | 1129
R C-11: Light gray GRANITE: m grains of quartz, 10 | 3.0 | 1.0 | 113.05
white feldspar and muscovite; moderate to wide
Boring No. FD-404 Sheet 3 of 4
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LOCATION: Manhattan

PROJECT: No 7 Subway line Extension

DRILLER: C. Cruz

CONTRACTOR: Jersey Boring & Drilling

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: J. Thampi
< DISCONTINUITY DATA
= .,b% oE = e DESCRIPTION AND REMARKS o
3 E Z 3 N N S (Lithology, Structure, Weathering, z = = =
e ':'L_:J ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
I o W w [m] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < i i MB - Denotes mechanical break = <Z,: "r'gJ
O
— fracture spacing; unweathered to slightly weathered; _
| strong to very strong; a few 1/2-inch thick bands of 15 1.5 2.0 115.5
quartz rich pegmatite, dipping 76 dark gray
= C-11 SCHIST, with fine to medium grains of biotite, 20 L5 2.0 116.5 1
lli 9 120 | 100 99 quartz, and muscovite at 117.3' to 119.4', 121.0' to *25 | 1.5 3.0 117.3
B 122’ 9' 121.2" and 121.6' to 122.9'; contacts are intact and *25usl - - 117.9 7
| : dipping 40 to 80°, except contact at 117.3' which is i
along biotite band; most contacts are subparallel to #35 | 20 | 1.0 | 1193
— 120 foliation, except from 121.0' to 121.6', where ) ’ T
contacts crosscut foliation; weathered, partly open
B fracture at 115.45', dipping 15; slightly bulging core 45 1.5 | 20 | 12097
B sides in schist at 121.6' to 122.9". *30 | 1.5 | 2.0 | 121.5 ]
- 1 1 1t 0000007 /Il | R4 | 30 | 3.0 | 1.0 | 12297
R C-12: Dark gray SCHIST; m-f grains of quartz, 5-10 | 2.0 | 1.0 | 123.1 1
biotite, muscovite, feldspar, and garnets up to
— 125 1%5192 60 | 100 | o7 | 0-1-inchacross; moderate to wide fracture spacing; Wy | - ) 124.4
| 127 9' unweathered to slightly weathered; strong; i
: Light gray GRANITE with medium grains of quartz,
= white feldspar and muscovite at 124.2' to 125.6' and 25 1.5 | 1.0 | 126.5 4
127.0" to 127.9'"; 1/2-inch thick band of pegmatite at 22us - - 127.1
B 124.2', dipping 8(; contacts with schist are intact 15 1.5 1.0 | 127.51
| and dip 50" to 80°; subparallel to foliation; slightly 5 1.5 | 1.0 | 1279 |
wavy core sides in schist;
130 E.O.Bat 127.9". —
— 135 E
— 140 s
I 145 s
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PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan
CLIENT: MTA
CONTRACTOR: Jersey Boring & Drilling

DRILLER: C. Deigert
INSPECTOR: N. Shah

DRILLING METHOD: Rotary Wash
RIG TYPE: CME-55

LOCATION: Track 20 under 11th Ave
COORD. N:214,174.3 E: 983,518.9
STN. NO.: OFFSET:
SURFACE ELEV.:107.8 feet

DATUM:

START DATE: 11/28/05 TIME: 6:00 pm
FINISH DATE:12/2/05  TIME: 6:00 am

Casing |Split Spoon|Shelby Tube| Piston Grab | Core Barrel GROUNDWATER DATA
T mbol| HW P N Water Casing Hole
ype/Symbo S . U I:I:I N G C E Depth Depth Depth
1.D. 4" 1.375" 2.938" 2.938" 2" Date Time (ft) (ft) (ft)
O-D. 4.5H 2" 3” 3" 3"
Length 24n 2471 2471
Hammer Wt. | 3001bs | 140 Ibs Drill Rod Size NWJ
Hammer Fall 24" 30" I.D. (O.D.) (2.938")
SAMPLE SOIL (Blows/6 in.)
— Q
© o |E~
g | 2|28 ~ | o |en2 1218|1824 | TES
= T (83 3 - FIELD CLASSIFICATION AND REMARKS
o % loal |G| I CORING
&) 122w Q|2 =
© |2%|z|S|2| & [RUN|REC.|REC.|L>4" | RQD | Depth
OO Z|» (@) (in.) | (in.) % (in.) % | Elev.
B 0.0'-1.5' - Concrete Slab - Advanced through via
- @ 2 6-inch single barrel thin wall coring adapter. .
| % 1.5'-10.0": Advanced through soil-overburden via i
A Yy Air-Tricone method to bypass the utilities (up to 10
- oo feet ired); .
NN eet, as required);
= <ID .v -
5 3‘@’5" Dark brown c-f SAND, some Silt, little f-Gravel, _
d iy 2 moist (became wet at 8 feet) (SM) (based on
i % - observations in cuttings) .
X
| o i
n N i
o
= , 5% q -
- 10 0 Coul~ N N e e I A R R —
toe Dark brown to black c-f SAND, some Silt, little
- S| 1 10.0-12.0) 6 5 5 4 2 f-Gravel, wet, loose (SM) T
15 s| 2 Jl150-158] 23 |1003 6 Dark brown m-f SAND, some Silt, trace f-Gravel,
= - - wet, very dense(SM) ——
. \ (Decomposed micaceous rock fragment at tip of ,
B . \_spoon)_ _ _ _ _ _ / T
i . 19.8 ]
— 20 >~ _Roller bit refusal and begin coring at 19.8". -~
I i

BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06
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PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CLIENT: MTA

CONTRACTOR: Jersey Boring & Drilling

DRILLER: C. Deigert
INSPECTOR: N. Shah

DRILLING METHOD: Diamond drilling with double core barrel
RIG TYPE: CME-55

LOCATION: Track 20 under 11th Ave
COORD. N:214,174.3 E: 983,518.9
STN. NO.: OFFSET:
SURFACE ELEV.:107.8 feet

DATUM:

START DATE: 11/28/05 TIME: 6:00 pm
FINISH DATE:12/2/05  TIME: 6:00 am

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

GROUNDWATER DATA
CORE BARREL DATA: NOTES: Water | Casing | Hole
Depth Depth Depth
TYPE: NX Date Time (ft) (ft) (ft)
CORE SIZE: 2"
OD. 3"
I.D.: 2"
CASING SIZE: 4" (45"
< DISCONTINUITY DATA
— £ oE € e DESCRIPTION AND REMARKS 10}
3 E ZZ N N (Lithology, Structure, Weathering, z = = =
e E ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
I o w w [a] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < i i MB - Denotes mechanical break = <Z,: LéJ
O
B C-1: Dark gray to tan SCHIST m-f grains of biotite, II R3 _
| quartz, muscovite, feldspar; close to moderate *70 | 2.0 3.0 20.4
C-1 41 100 | 93 fracture spacing; slightly weathered; medium strong;
- 19.8-23.2 foliation defined by wavy schistosity dipping 70to 45 20 | 20 21.6 -
| 80°; soft mica on foliation fractures. 15 3.0 | 2.0 21.7 |
C-2,23.2'-31.2": Medium to dark gray SCHISTm-f| 11 |[R3/R4] 20 | 3.0 | 2.0 | 23
i grains of quartz, biotite, feldspar, muscovite; garnets 10 13.0 | 2.0 23.2 4
L o5 up to 0.2-inch across from 23.2' to 25.2'; close to 20 2.0 | 2.0 23.8_|
moderate fracture spacing, except very close spacing 90 1.0 | 4.0 23.9
- from 23.2' to 24.0'; slightly weathered; medium 30 3.0 1 20 24.1 ]
Cc2 strong to strong; foliation defined by wavy 45 2.0 | 2.0 24.5
i 232310 90 | 94 | 75 | schistosity dipping 60 to 80° 1/2-inch thick 45 120 | 1.0 1 253 4
B e pegmatites at 26.7' and 28.6'; many fractures are iron *20 30 | 3.0 26.2 |
stained: 60 | 2.0 | 20 | 266
- 30.8'- 31.2": Medium gray PEGMATITE c-m grains 20 1 2.0 1 20 27.3 |
of quartz, feldspar, mafic minerals; contact with *15 3.0 | 2.0 27.5
— 30 overlying schist is along foliation fracture; possible *70 L5 1 3.0 1 28.1+
. recoverylossat 2320238, a0 | 20 | 10| 303 -
C-3: Dark gray SCHIST: fine to coarse grains of II |R3/R4 35 | 30 | 10 | 302
B quartz, feldspar, biotite, muscovite, scattered medium| 40 15 1.0 303 |
B to coarse garnets; very close to wide fracture spacing; i
. . 30 1.5 | 20 | 305
slightly weathered; medium strong to strong; wavy 10 20 | 1.0 30.7
- schistosity dips 30 to 80° 60 | 10 | 30 | 308
Medium gray to dark pink PEGMATITE from 31.2' 10 . . 31.2
— 35 to 32.1'; contacts dip 30, subparallel to foliation; 31\0/113 20 | 3.0 316 1
B C-3 light gray GRANITE from 32.5' to 34.3' and 34.5' to 45 | 1.5 | 2.0 32
312 -412] 120 | 100 | 89 [ 359 with PEGMATITE; contacts dip 30to 70°, 30 |10l 10! 324
- intact; subparallel to foliation. 30 | 20 | 1.0 | 325
| 20 | 3.0 | 1.0 | 333
30 | 2.0 | 2.0 | 335
- 30 | 3.0 | 2.0 | 33.6
*65 | 1.5 | 2.0 | 343
40 30 | 15 | 1.0 | 34.67]
. . 20 1.0 | 20 | 359 |
C-4: Dark gray SCHIST c-f grains of quartz, I [R3/R4| 30us B B 36.1
i feldspar, biotite, and muscovite; many garnets, up to 30 1 3.0 | LO 36.2 1
B 0.3-inch across; close to moderate fracture spacing; 55 30 | 1.0 37.6 |
slightly weathered, except moderately weathered 30up B B 39.5
- from 45.4' to 45.8'; medium strong to strong, except Oys | - ) 41.2
weak from 45.4' to 46.5". distinct wavy schistosity 40 3.0 1.0 42.2
Boring No. FD-405 Sheet 1 of 4
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SHEET NUMBER:

2
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PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

DRILLER: C. Deigert

CONTRACTOR: Jersey Boring & Drilling

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: N. Shah
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
3 E Z 3 N N S (Lithology, Structure, Weathering, z = = =
e ':'L_:J ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
L o W w [m] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < i i MB - Denotes mechanical break = <Z,: "r'gJ
O
— dips 60° to 90°bands of pure quartz from 49.4' to 70 | 1.0 | 4.0 | 43.17]
| C-4 50.2', with 30 upper contact and 70 lower contact; Im | R2 | *80 | 1.0 | 3.0 44
412-51.1 119 | 100 | 76 single near-vertical, wavy foliation fracture extends *90 | 1.0 | 4.0 44.5
= from 43.1' to 45.6', with clay and soft mica on II |R3/R4 20 1.0 4.0 45.2 4
fracture surface; continuous, slow water loss *75 | 1.5 2.0 454
i observed throughout the core run. *60 | 1.5 | 4.0 45.6 7
| *60 | 2.0 | 2.0 46 |
15 1.5 | 2.0 47
— 50 25w | - - 48.1
i *30 1 1.0 | 2.0 | 494 |
C.3: Dark gray to dark bluc gray SCHIST mefgrams| 11 | Ra [ JO | 20 | 10| 50
| _— : . 70 | 1.0 | 2.0 50.2
of quartz, biotite, muscovite and feldspar; many
: . 45 | - - 51.1
| garnets, up to 0.2-inch across; i
close to wide fracture spacing; slightly weathered;
R strong; wavy schistosity dips 70to 90%; all fractures 40 | 2.0 | 1.0 53.4
are across foliation; continuous, small water loss 40 | 2.0 | 1.0 | 539
— 55 observed throughout the core run; depth of the Bws | - - 54.44
C-5 borehole confirmed via measuring tape at 60.8'.
i 51.1-60.8 116 | 100} 100 40 | 20 | 1.0 | 5597
| 40 | - - 56.3
L 60 ]
B C-6: Dark gray SCHIST c-f grains of quartz, | VIl | R4 | 15,5 | - - | 608 7
B muscovite, biotite, feldspar; many garnets up to i
0.2-inch across; wide fracture spacing; unweathered
B to slightly weathered; strong; crenulated schistosity -
dips 70° to 90°; 1/2-inch thick quartz bands, 40 _ _ 63.4
B near-vertical, between 63.3' and 64.3'; schistosity is MB ]
L 65 contorted around quartz bands; slightly wavy core _
C-6 sides from 63.3' to ~65.0'; rock is muscovite-rich
- B 125 | 100 | 96 | with spangly appearance; at the bottom of the rock 30 . . 65.8
60.8-71.2 core was jammed in core barrel; had to hammer hard MB '
B to take it out; bottom of the borehole confirmed via ]
B measuring tape at 72.1"; 60 30 | 1.0 67.6
10 | 2.0 | 2.0 69.2
L 70 ]
- —yttFF = == —— — — ————————— *80 | 2.0 | 2.0 70.8 7]
C-7: Dark gray SCHIST c-f grains of quartz, I/l | R4 60 20 | 2.0 70.9
B muscovite, biotite, feldspar, and scattered garnets up 45 2.0 2.0 71 ]
B to 0.3-inch across; wide fracture spacing; *70 | 1.5 | 2.0 712 A
unweathered to slightly weathered; strong; crenulated 15-20, _ _ 72.45
- schistosity dips 60 to 90°, except where contorted % 60MI 20 | 20 73' 9
around quartz nodules and large garnets; slightly 30 30 10 744
75 wavy core sides; rock is muscovite-rich, with spanglyj : ‘ T
B C-7 120 | 100 | 100 appearance; medium to fine grained below 80.1". 60y - - 75.4 |
71.2-81.2 40 | - - 76.1
i 35w | - - 78.8 7]
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BORING NUMBER: FD-405

(continued)

SHEET NUMBER:

3 of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: C. Deigert

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: N. Shah
< DISCONTINUITY DATA
—~ £ oE = e DESCRIPTION AND REMARKS o
*gs “Ij Z L ; ;_’ = (Lithology, Structure, Weathering, Zz E S =
= E ZE i x X Continuity, Strength, Color, Grain Size) a Q ks o
L o L ) T = =
E g W g § § d * - Denotes discontinuity along foliation ke E w S 3 =
Z L n O] o
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: &
O
30us | - - 80.2
C-8: Dark gray to medium gray SCHIST m-f grains I R4 | 25 - - 81.2
B of quartz, muscovite, feldspar, biotite, and garnets, 10y - - 81.8 7]
B up to 0.1-inch across; wide fracture spacing; i
unweathered; strong; crenulated schistosity dips 70
B to 90°, contorted in places; irregular bands of granite -
, ~ 1-inch thick are near-vertical at 87.7' and 94.5"; A0y | - - 84.1
— 85 wavy core sides throughout; all mechanical breaks 35w | - - 84.87]
B C-8 are across foliation and jagged. 205 - - 85 |
81.2-91.9 120 | 100} 100 Byg| - | - | 859
- 10ys | - - 86.2 |
ISus | - - 86.6
B ISy | - - 88.4 |
200s | - - 88.5
— 90 25us | - - 89.3 4
IS | - - 89.5
B e — —— — ——— 40 | - - 90
C-9: Dark gray SCHIST m-f grains of quartz, biotite,] I/Il | R4 | 5 . _ 91.2
i feldspar, muscovite; scattered garnets, up to 0.1-inch M8 ]
B across; moderate to wide fracture spacing; i
C-9 unweathered to slightly weathered; strong; wavy *65 | 1.0 | 2.0 93.1
- 91.2 -96.5 64 | 100 | 100 | schistosity dips 65 to 80°; irregular contorted quartz .
bands 1/4-inch thick; near-vertical bands of light
— 95 gray GRANITE from 93.8' to 94.7', contact intact, 200 | - - 94.85 |
B with sub parallel foliation; core sides very slightly i
wavy; pyrite coating on 63 foliation fracture at _
- 0310; 96.5" to 98.8": Dark gray SCHIST m-f grains of] 1l | R4 |30y | - - 96.5
quartz, biotite, muscovite, feldspar, hornblende, and 10y5 - - 97
B garnets up to 0.1-inch across; moderate fracture 5-10yg - - 97.6
N spacing, with numerous near-horizontal mechanical [0-15,3 - - 98 |
breaks; slightly weathered; strong; wavy contorted 15 30 | 1.0 98.2
— 100 schistosity is near-vertical; near-vertical band of light 0y | - - 98.5
C-10 gray GRANITE from 96.9' to 97.5"; 20 3.0 1.0 98.8
i 965- | 105 | 92 | 79 | 98.8'-101.1" Black SCHIST c-m grains of biotite, 25 | 2.0 | 2.0 | 98.9 7
| 106.0 hornblende, quartz, feldspar and yellow metallic 25 | 2.0 | 2.0 | 98.95 ]
flaky mineral (pyrite?) on fracture surfaces and 80 1.0 | 2.0 99.4
- throughout; very closely fractured, with some over 40 | 2.0 | 2.0 | 99.8 ]
coring; slightly weathered; strong; very dense; 10 | 2.0 | 1.0 | 100.1
i near-vertical schistosity; probable non-recovery zone 50 | 2.0 | 2.0 | 100.9
L 105 from 99.8' to 100.8; O | - - 101 _]
101.0" - 103.9: Dark gray SCHIST m-f grains of 20ys | - - 101.2
= biotite, quartz, muscovite, hornblende and garnets up 15 1.5 | 1.0 | 104.14
| to 0.1-inch across; wide facture spacing; | 1 R4 115, - - 104.3
B | unweathered; strong; foliation defined by indistinct | 15yp - - 105.4 7
B | schistosity and 0?ontor‘[ed 1/4-inch bands of quartz, | [0-15,3 - - 106 |
| both dipping 80 to 90 core sides are parallel; |
= 1103.9 - 106.0': Dark gray to black SCHIST om | 20 | 3.0 | 1.0 | 1084 |
| grains of hornblende, biotite, muscovite, quartz, and! /Il | RS
I 110 C-11 I many scattered 0.1-inch feldspar phenocrystals; ' -
B IOé o- | 121 | 100 | 97 moderate fracture spacing; slightly weathered, ; 10y - - 110.2 |
116.1 |strong; very dense; faint foliation dips 80to 90%; a | 30 | 20 | 2.0 | 1109
- : few contorted bands of quartz, near-vertical and | 30 | 2.0 | 2.0 | 111.1
11/4-inch to 1/2-inch thick; wavy, bulging core sidesj
B |-drilling was hard; core barrel jammed at ~ 100 feet; T
B [rock core catcher was not catching | i
| I
Boring No. FD-405 Sheet 3 of 4
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BORING NUMBER: FD-405

CORING LOG

(continued)

SHEET NUMBER: 4 of 4

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: C. Deigert

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: N. Shah
< DISCONTINUITY DATA
- £ oE = e DESCRIPTION AND REMARKS o
3 E Z 3 N N S (Lithology, Structure, Weathering, z = = =
= ':'L_:J ZE i r X Continuity, Strength, Color, Grain Size) a Q é’ o
L o W w [m] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < It'JI:J Il'li MB - Denotes mechanical break = <Z,: "r'gJ
O
— lcored rock; redrilled cored-rock observed between | 35us - - 114.87]
i 99.0'and 1000 I 1
1 C-11, 106.0' - 109.1": Dark gray to black SCHIST; ag| pm |rRa/rs] 30 | 20 | 1.0 | 1158
= I above, except with scattered medium grained garnets 40 2.0 1.0 | 115.9 ]
and greater number of quartz bands; 109.1' to 116.1'| 30up | - - 116.1
™ |- Dark gray SCHIST; fine to medium grains of I 20mp | - ) 117.6 1
| |quartz, biotite, muscovite, and feldspar; wide fracture ]
|spacing, except for two pairs of closely spaced P5-30ym - - 119
— 120 |fractures at 110.9' and 115.8'; unweathered to slightl,’y 510 | 2.0 1.0 | 119971
C-12 |weathered; very strong; foliation defined by | 10!l 201 10| 1205
B 116.1- | 120 | 100 | 100 | lindistinct near-vertical schistosity; | 101201 10! 1211
| 126.1 I- bottom of the core run jammed inside the core | ‘ o
lbarrel; had to hammer hard to take itout. _ _ _ _ |
C-12: Dark gray SCHIST m-f grains of quartz,
B biotite, muscovite, feldspar; moderate to wide 10 2.0 1.0 123.8 7
| fracture spacing; unweathered to slightly weathered; 30 . _ 124.6
125 strong to very strong; indistinct foliation dipping 75 51\0413 20 | 1.0 | 1251
- ) 10 90 . r 40ys| - | - | 12515
122.8"'to 123.3' - black SCHIST c-m grains of | *75 _ _ 1252
- | . . . . . 'MB L
| hornblende, quartz, biotite, with white, 0.1-inch | 40 . . 12525
MB
| | phenocrystals; ' Ous - - 126.1
1123.3" - 123.6": Light gray quartz-feldspar l
= | near-vertical band; wavy core sides from 123.3' to ; .
1123.6";
— 130 |- Rock-core was jammed inside core barrel; had to ; n
i 'hammer hard to pull it out; | i
- A lot of mechanical breaks between 125.1' and |
- J125.25 due to hammering; J ]
i E.O.Bat 126.1". |
— 135 -
— 140 =
145 .

Bori
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BORING LOG

BORING NUMBER: FD-406w
SHEET NUMBER: 1

of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CLIENT: MTA

CONTRACTOR: Jersey Boring & Drilling

LOCATION: W33rd St & 11th Ave-viaduct
COORD. N: 214,423.2 [E: 983,574.5

STN. NO.: OFFSET:
SURFACE ELEV.:107.5 feet

DRILLER: D. Keith
INSPECTOR: N. Shah

DATUM:

DRILLING METHOD: Rotary Wash
RIG TYPE: Ingersoll Rand A 300

START DATE: 8/15/05 TIME: 1:00 pm
FINISH DATE: 8/31/05  TIME: 3:30 pm

BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

Casing |Split Spoon|Shelby Tube| Piston Grab | Core Barrel GROUNDWATER DATA
T mbol| HW P N Water Casing Hole
ype/Sy bo S . U I:I:I N G C E Depth Depth Depth
1.D. 4" 1.375" 2.938" 2.938" 2" Date Time (ft) (ft) (ft)
O.D. 4.5" 2" 3" 3" 3" 8/25/05 | 6:30 am 35.8 12.0 141.4
Length 24" 24" 24" 8/31/05 | 12:05pm| 32.8 12.0 141.4
Hammer Wt. | 3001bs | 140 Ibs Drill Rod Size NWJ
Hammer Fall 24" 30" I.D. (O.D.) (2.938")
SAMPLE SOIL (Blows/6 in.)
—_ O}
© o |E~
g | 2|28 ~ | o |en2 1218|1824 | TES
= T (83 3 - FIELD CLASSIFICATION AND REMARKS
o % loal |G| I CORING
&) 122w Q|2 =
© |2%|z|S|2| & [RUN|REC.|REC.|L>4" | RQD | Depth
OO Z|» (@) (in.) | (in.) % (in.) % | Elev.
TN Hand Augered to 6'.
- o 0.0"to 0.4' - Asphalt pavement .
- o5 0.4' to 6.0' - Dark brown to brown c-f Sand, and m-f
B % o] Gravel, some Silt, occasional bricks and cobbles T
= 04 (SM) (FILL) 1
X
- <ID .v -
.4
-5 |k ~
R Y ]
@f o Dark gray to black c-f SAND, some organic Silt,
B A S| 1 6.0-8.0 48 20 15 11 14 little c-f Gravel, occasional wood chips, wet, dense g
f QEA ' (SM) (FILL)
plore Dark gray to dark brown c-f Sand, some c-f Gravel,
- i S|{2 8.0-10.0] 11 8 9 17 17 some Silt, occasional wood chips, concrete and .
L 10 E%A g bricks, wet, medium dense (SM) (FILL) N
'.’FDD S|3 10.0 - 10.4100/5" 4 Dark brown to brown c-f SAND, and Silt, trace
B %f) f-Gravel, occasional wood chips at the tip of the .
a A_.|4§ 12.0 spoon, wet (SM) (FILL)
RN -3-inch casing advanced to 12 feet e
B N _Roller bit refusal and begin coringat 12'. _ _ _ i
15 ]
L 20 ]
I_ .
Boring No. FD-406w Sheet 1 of 1
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CORING LOG

BORING NUMBER: FD-406w

SHEET NUMBER: 1 of 5

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CLIENT: MTA

CONTRACTOR: Jersey Boring & Drilling

LOCATION: W33rd St & 11th Ave-viaduct
COORD. N: 214,423.2 E: 983,574.5

STN. NO.: OFFSET:
SURFACE ELEV.:107.5 feet

DRILLER: D. Keith
INSPECTOR: N. Shah

DATUM:

DRILLING METHOD: Diamond drilling with double core barrel
RIG TYPE: Ingersoll Rand A 300

START DATE: 8/15/05 TIME: 1:00 pm
FINISH DATE: 8/31/05  TIME: 3:30 pm

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

GROUNDWATER DATA
CORE BARREL DATA: NOTES: water | Casing | Hole
TYPE: NX Date Time (ft) (ft) (ft)
CORE SIZE: 2" 8/25/05 | 6:30 am 35.8 12.0 141.4
Oo.D.: 3" 8/31/05 | 12:05pm| 32.8 12.0 141.4
I.D.: 2"
CASING SIZE: 4" (4.5")
< DISCONTINUITY DATA
—~ £ o€ = e DESCRIPTION AND REMARKS o
*gs “Ij Z L ; ;_’ = (Lithology, Structure, Weathering, Zz E S =
= E ZE i x X Continuity, Strength, Color, Grain Size) a Q ks o
T o LW a T = =
E g W g § § d * - Denotes discontinuity along foliation ke E w S 3 =
Z L n O] o
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: &
O
C-1 - Medium gray to yellow-brown to dark pink I R4
- GRANITE; m-f grains of feldspar, quartz, muscovite, 0-5yp| - - 12.5 4
biotite, and garnet; very close to moderate fracture 30 2.0 1.0 13
B spacing; slightly weathered; strong; rock is dark pink 35 20 | 20 13.3 7
15 and garnet enriched from 12.3' to 12.9" and 14.6' to 20 | 20 | 20 | 134_|]
15.3"; rock has yellow-brown iron staining where 15 20 | 2.0 13.6
- closely fractured; no rock wall contact at low-angle 20 | 2.0 | 1O | 13.83 4
C-1 fractures from 13.0' to 13.6' and 20.3' - 20.6"; 15 120 | 1.0 | 141
B 12.0 - 22.0 116 | 97 64 salmon-pink, very coarse grained pegmatite from 40 3.0 1.0 15.1 7
| 19.5'to0 20.1"; 40 | 2.0 | 1.0 16.4 |
Core barrel was not advancing - changed core bit; 40 | 2.0 | 2.0 16.5
= took 90 minutes to core first two feet of rock; faster Sump - - 16.9
coring rate between 19" and 20.5"; possible loss of 25 | 20 | 1.0 | 18.65
— 20 recovery between 20.3' and 20.6'. 35 | 1.5 ] 2.0 | 187
| 35 1.5 | 20 19.2 |
30 | 3.0 | 1.0 19.5
I T O O e 35 30 | 1.0 19.6 |
C-2 - Medium gray to yellow-brown to dark pink I RS 10 | 30 | 1.0 19.8
- GRANITE; m-f grains of quartz, feldspar; muscovite, 5-10 | 1.0 | 3.0 20.3
biotite, and garnet; moderate to wide fracture I R4 25 20 | 3.0 20.6
B spacing, except very clpse spacing at 23.6' to 23.7"; 30 20 | 3.0 20.7
L o5 unweathered, except slightly weathered from 23.4' to 40 1.5 1.0 21.3_1
24.2"; very strong, except strong from 23.4' to 24.2'; 20,5 - - 21.8
- sparse garnet agglomerates up to 0.3" across; rock is 10,5 - - 22
C-2 dark pink and garnet enriched from 22.4' to 23.8' and 25 20 | 1.0 225
i 22.0 -32.0 120 | 100 | 99 | 24.2"t0 26.0'; core has yellow-brown iron staining 105 | - 23 ]
B from 23.4' to 24.2'; no rock wall contact at low angle 70 2.0 1.0 23.5 |
fractures at 23.6' and 28.7"; bottom of the core run 80 1.5 | 2.0 | 23.55
- jammed in barrel; hammered hard to take rock out of 20 1.0 | 2.0 23.6
rock catcher; bottom of borehole measured with tape 15,5 - 252
— 30 at 32.0". 2045 - 259
= 10y | - 27
5-10ys - 27.9
' C-3 - Medium gray to yellow-brown to dark pink I RS 150 {(5) %8 %g;
- GRANITE m-f grains of feldspar, quartz, muscovite, 10 ; ) 311
biotite, and garnet; sparse agglomerates of garnets up 1 SMB _ 317
B to 0.2" across; moderate to wide fracture spacing, 70MB ) 31.75 T
L 35 except close spacing from 35.3' to 35.9'; unweathered 6OMB ) 3].8—
from 32.4" to 34.8'; slightly weathered with iron 11 R4 1 OMB ) 35
- staining from 34.8' to 42.0"; 31‘0’“3 20 | 1.0 353
c.3 . . .
Boring No. FD-406w Sheet 1 of 5



==— Parsons

f% = Brinckerhoff
= == Quade&
100  Douglas, Inc.

CORING LOG

(continued)

BORING NUMBER: FD-406w

SHEET NUMBER: 2 of 5

PROJECT NUMBER:

LOCATION: Manhattan

PROJECT: No 7 Subway line Extension

CONTRACTOR: Jersey Boring & Drilling
DRILLER: D. Keith

CLIENT: MTA INSPECTOR: N. Shah
< DISCONTINUITY DATA
— § oE = e DESCRIPTION AND REMARKS o
§ "Ij Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T @ LW ) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
S2U -4 g 1201100 1501 very strong from 32.0" to 34.8', strong from 34.8' to 60 | 3.0 | 2.0 354
- 42.0'; thin (<0.1") coatings of brick-red clay on high 50 2.0 | 4.0 35.8
angle fractures from 36.2' to 40.2'; rock enriched in 15 20 | 1.0 359
B medium grained garnets from 39.6' to 41.2'; no rock 80 3.0 | 4.0 36.2 7
L 40 wall contact at 60 fracture at 35.4'; pegmatite 70 2.0 | 4.0 36.7 _|
dipping ~60 at 35.0' to 35.4"; loss of water between 15 | 20 | 1.0 37
= 35.8"and 37.2"; bottom of borehole measured at 20 2.0 1.0 37.2 4
42.0". 5 20 | 1.0 37.8
C-4 - Medium gray to yellow brown to dark pink I RS 40 1 2.0 | 1.0 38.6
= GRANITE; m-f grains of feldspar, quartz, biotite, i RS 40 1.5 1.0 39.1 ]
muscovite, and garnet; sparse agglomerates of I R5 35 20 1 1.0 40
i garnets up to 0.2" across; wide fracture spacing 90 | 2.0 | 4.0 40.2 4
L 45 except two extremely close fractures at 42.7' to 42.8', 20 2.0 1.0 409 |
and two close fractures at 49.1' and 49.5"; 20 2.0 1.0 41.4
= unweathered, except slightly weathered and iron 60 2.0 1 2.0 415
C-4 stained at 42.7' - 42.8' and 47.9' - 49.8'; very strong; 30 1 2.0 | 1O 416
i 42.0 - 52.0 120 | 100 | 98 | rock is dark pink and garnet-enriched at 43.5' to 45.2' 5-10 120 | 1.0 42
B and 47.7' to 48.0'; no rock wall contact at low-angle 10y B § 422 |
fractures at 42.7' and 49.5"; thin (<0.1") of brick-red II RS 20 1.0 | 2.0 42.7
- clay on low angle fractures at 49.5' and 49.1"; bottom 20 1.0 | 2.0 42.8
50 2" of core run was stuck in rock-catcher; hammered S ';(S)MB 1' 5 2' 0 jgg
hard to take the core piece out; loss of water at 42.7"; 5 20 | 40 491
i 15 1.0 | 40 | 495 7
I I e O e 20us | - - 50.7
C-5 - Medium gray to yellow brown GRANITE m-f I RS | 5us - - 51.85
- grains of quartz, feldspar, biotite and muscovite; 105 - - 52 4
sparse garnet up to 0.1" across; wide to moderate 15 2.0 1.0 | 52.05
i fracture spacing, except extremely close spacing 10-15| 2.0 | 1.0 52.1 7
L 55 from 59.9' to 60' and 60.75' to 60.8'; unweathered, 205 - - 53.1_]
except slightly weathered with yellow brown staining
- from 59.5' to 62.0'; very strong, except strong from —
C-5 59.5'to 62.0'; no rock wall contact at 59.9' and 60.8";
i 52.0 - 62.0 118 | 98 97 | coatings of brick-red silt on fractures at 59.9' and 5-10. . . 57 1
i 61.3"; pink, near-vertical pegmatite, 0.5" thick from MB 1
60.8' to 62.0"; indistinct, near-vertical lineation 25y - - 57.9
- throughout; core barrel jammed at 60.8'; possible lost —
1-inch of core at the bottom of the run - rock stuck in I R4
— 60 rock catcher. 10-15| 1.5 | 1.0 | 59.857
| 5-10| 1.0 | 2.0 59.9 ]
80 1.0 | 2.0 | 59.95
C-6 - Medium gray to light pink GRANITE c-f /Il | R4 55(1)0 %8 58 6(? %5
= grains of quartz, pink and white feldspar, muscovite 15-201 20 | 20 60.8
and biotite; sparse garnets up to 0.3" across; 25 20 | 20 613
B unweathered to slightly weathered; strong; wide to 10 i . 618 |
| very wide fracture spacing; core barrel jammed at MEB _ _ 0
65 , 10y 61.9
65 .7 . 5_ 1 0 - - 62
'MB
i co6 20 1.5 | 20 | 63.357
| - 5 20 | 1.0 65.7
| 62.0 - 72.01 120 | 100 | 100 10y, | - : o
70 ]

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06
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(continued)

BORING NUMBER: FD-406w

SHEET NUMBER: 3 of 5

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: D. Keith

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: N. Shah
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
§ "Ij Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T @ LW ) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
C-7-72.0" - 78.0": Light to medium gray GRANITE| I/Il | R4 | 5.5 - - 72
= m-f grains of feldspar, quartz, biotite and muscovite, 5-10y5 - - 72.05 |
with sparse garnet up to 0.1" across; wide fracture 10 1.0 | 2.0 | 7335
i spacing; unweathered except slightly weathered I R4 T
L 75 adjacent to fracture at 73.8'; strong; no rock wall 10z | - - 74.45_]
contact and red silt coating on 10 fracture at 73.8';
= 78.0' - 81.0": Light gray to salmon pink .
C-7 PEGMATITE; coarse to very coarse crystals of
i 72.0 - 82.0| 120 | 100 | 100 | feldspar, quartz, muscovite; pink feldspar up to 3" 15-20,,4 - - 76.95 1
B across; moderate to wide fracture spacing; i
unweathered to slightly weathered ; strong; in VI | R4 |510] 2.0 | 1.0 78
- near-vertical contact with granite above and below; 5-10ygs| - - 78.65
81.0' - 82.0": Medium gray GRANITE, as above; [5-20,8 - - 79.2
— 80 core barrel jammed at 78.65'; coring was slower 30us | - - 79.97]
B between 78.0' and 82.0'; bottom of the borehole 15 _ _ 80.65 -
measured with tape at 82.0'. MB :
C-8 - Medium gray to dark pink GRANITE c-f grains] 1 |R4/R5 S-10yp - } 81.8
= of pink and white feldspar, quartz, biotite, muscovite, 5-10yg - - 82 |
with sparse garnet up to 0.1" across; moderate to
B wide fracture spacing, except two extremely close T
L 385 fractures at 85.5'; unweathered, except slightly _]
weathered near fractures; strong to very strong; no
- rock wall contact and silt coatings at near-horizontal | II 10 | 20 | 1.O | 855 4
C-8 fractures at 87.9' and 90.6'; rock is dark pink and 5-10 | 3.0 | 2.0 85.6
82.0-92.3 124 | 100 | 99 [ enriched in medium to coarse grained garnet from 0-15 - - 86.3
B 91.4'to 91.6'; scattered near-vertical pegmatites 0.5" 20y - - 86.8 |
to 1.0" thick; complete water loss around 87.9'; never 11 0-5 1.0 1.0 | 87.85
- got water back in entire core run; bottom of borehole .
9% measured with tape at 92.3".
- 10 1.0 | 1.0 90.6 |
| 0-5yg| - - 91.35 |
C-9 - Medium gray to dark pink GRANITE m-f I |R4/R5|0-5,5| - - 92.3
i grains of quartz, feldspar, biotite, muscovite, with T
B scattered agglomerates of garnet up to 0.3" across; i
wide to very wide fracture spacing, except two PO-25, - - 94.15
— 95 extremely close fractures at 96.3'- 96.5'; —
| unweathered, except slightly weathered from 96.0' to i
97.3"; strong to very strong; rock is dark pink and I
B 95_39 ) 116 | 100 | 99 enriched in medium to coarse grained garnet from gg %8 %8 ggi i
102.0 92.3't0 93.2', 98.5' to 99.5'; iron staining, silt coating| | : : .
B and no rock wall contact at low-angle fractures at 25 1.0 | 2.0 | 96.45 4
96.4' - 96.5'; white to salmon pink pegmatite, 10y B B 96.9
§ ~2" thick, in near-vertical contact with granite from ]
100 93.8'to 96.4'; lost water throughout the core run. _]
e e N N e B 10ys | - - 101.3 |
' C-10-102.0' - 106.8": Medium gray GRANITE c-f I R5 | 5-10| 2.0 | 1.0 102
= grains of pink and white feldspar, quartz, biotite, 5-10y5 - - 102.1
muscovite and sparse garnet up to 0.1" across; wide
B fracture spacing (no fractures); unweathered; very T
105 strong; ]
106.8' - 110.2": Light gray PEGMATITE; c grains of
= quartz, feldspar, muscovite, and mafic minerals, with .
C-10 sparse garnet; wide to moderate fracture spacing; 20ys | - - 106.25
Boring No. FD-406w Sheet 3 of 5



==— Parsons
= Brinckerhoff
== AQuade &

YEARS @

100  Douglas, Inc.

CORING LOG

BORING NUMBER: FD-406w

(continued)

SHEET NUMBER:

4 of

PROJECT NUMBER:

LOCATION: Manhattan

PROJECT: No 7 Subway line Extension

DRILLER: D. Keith

CONTRACTOR: Jersey Boring & Drilling

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: N. Shah
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
§ "Ij Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T @ LW ) T = =
E g W g § § 8 - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
102.0-p 1221 100 1 TUU T ynweathered; strong; in vertical contact with granite
i 112.2 throughout. & & 510y - | - | 107.4]
110.2'- 112.2": GRANITE, as above except medium 10ys | - - 108.25
i gray to light pink and slightly weathered near T
L 110 fracture at 110.4"; thin, yellow silt coating and no _
rock wall contact at low-angle fracture at 110.4';
= entire core run was in two pieces, one 8.5' long and I R4 S Lo | 1.0 | 1104
remaining was other; had to break the core to fit in By | - - 110.5
™ the core box; coring was easy and even except harder 10yp | - } 111.257
B between 107" and 112'; lost water throughout the core I R4 | 40y § N 1122 |
run; core barrel was not advancing at the start of the 25vp | 20 | 1O | 112.25
= run; changed core bit. ég gg %8 Hg% .
L 115 gb(l)\lfe; 112.2' to 113.0: Medium gray GRANITE, as 10-151 10 10 113 8
| 113.0"- 116.0": Medium gray to salmon pink 10 1O | 2.0 | 1151
C-11 PEGMATITE; coarse to very coarse crystals of white] 1 RS | 5us - - 116
B 1122- 1 118 | 100 | 98 | and pink feldspar, quartz, muscovite, biotite, and 30 | 2.0 | 1.0 | 116.4 1
122.0 other mafic minerals; pink feldspars up to 2" across;
B close to moderate fracture spacing; slightly T
B weathered; strong; no rock wall contact at low-angle ]
fractures at 115.1' and 113.8'; some 1" granite
— 120 interlayers; —
116.0' - 122.0": Medium gray to dark pink
B GRANITE; fine to coarse grains of quartz, feldspar, 5-10 . _ 121 1
B biotite and muscovite; sparse garnet up to 0.2" M8
I'across; wide fracture spacing; unweathered; very | VI |R4/RS| 455 | - - 122
- \ strong; rock is dark pink and enriched in medium | 5 20 | 1.0 | 122.24
\gramed garnet from 118.2'to 118.7'and 120.4'to | 5 1.5 | 1.0 | 1224
B 1120.6'; hcore l;larrel I\l)vas not advancing at 113.7'; lost, 5 1.0 | 1.0 | 12337
| water throughout thecorerun. _ _ _ __
125 C-12 - Medium gray to pink GRANITE c-f grains of 250 ?(5) %8 }%gg_
= quartz, pink and white feldspar, biotite and 5 20 | 1.0 | 125.61
C-12 muscovite; sparse garnet up to 0.1" across; wide to 5-10 1'5 1'0 125.8
i 122.0- 1 120 | 100 | 100 | moderate fracture spacing, except very close spacing s5c10l 151 10 | 1267
| 132.0 from 128.0' to 129.9'; unweathered to slightly 5 15 1 1.0 | 127.454
weathered; strong to very strong; no rock wall 55100 30 | 10 128
- contact at low-angle fractures at 128.2' and 128.5"; 0-5 20 1.0 128.1 7
pink pegmatite from 127.1' to 129.9'; core surface 25 10 | 1.0 | 1282
— 130 and some fracture surfaces are polished, with 20 30 10 | 1283
| horizontal brass striping on core surface from core 0 10 | 10 | 12854
barrel; lost water in entire core run; rig was 0-5 | 1.5 10 | 1287
= chattermg between 127.0" and 130. 0' drilling was 0-5 | 1.5 1.0 | 128.857
very hard between 127" and 130'. I RS 05| 15| 10 129
B C-13 - Medium gray to salmon pink GRANITE c-f 05 | 151 10 | 1292
N grains of quartz, pink and white feldspar, biotite, 051 101 1.0 | 12944
muscovite; sparse garnet up to 0.2" across; very wide 0-5 | 1.0 10 | 1296
— 135 fracture spacing; unweathered; very strong; scattered 0-5 | 1.0 | 1.0 | 129.87
bands of pegmatite, 0.5" to 1.0" thick; core barrel 5-10 | 1.0 1.0 129.9
B C-13 was not advancing at 133.0'; bottom of the core run 15 B B 132
| 132.0- | 113 | 100 | 100 | jammed in rock catcher; had to hammer hard to take Pl - 1 133.054
' 141.4 it out; lost water throughout the core run; 750 ) ] 133.2
1 1 MB .
= End of boring at 141.4 Sus - - 133.3 7
| ISus | - - 133.75
J0-15y4 - - 138.2
— 140 .
B 25us | - - 140.7
EOBatl1414 20yp | - - | 14115
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(continued) PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: D. Keith

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: N. Shah
< DISCONTINUITY DATA
— § oE = e DESCRIPTION AND REMARKS o
3 E Z 3 N N S (Lithology, Structure, Weathering, z = = =
e ':'L_:J ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
L o W w [m] I w ~ =
E g W g é § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < i i MB - Denotes mechanical break = <Z,: "r'gJ
O
30um |- — | 1414
— 145 —
— 150 —
— 155 —
— 160 —
— 165 —
— 170 —
}
— 175 —
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BORING LOG

BORING NUMBER: FD-408
SHEET NUMBER: 1

of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CLIENT: MTA

CONTRACTOR: Jersey Boring & Drilling

LOCATION: W34th St & 11th Ave-viaduct
COORD. N: 214,485.0 E: 983,631.1
STN. NO.: OFFSET:
SURFACE ELEV.:107.5 feet

DRILLER: D. Keith
INSPECTOR: N. Shah

DATUM:

DRILLING METHOD: Rotary Wash
RIG TYPE: Ingersoll Rand A 300

START DATE: 8/22/05 TIME: 12:30 pm
FINISH DATE: 8/25/05  TIME: 2:00 pm

Casing |Split Spoon|Shelby Tube| Piston Grab | Core Barrel GROUNDWATER DATA
T mbol| HW P N Water Casing Hole
ype/Sy bo S . u I:I:I N G c E Depth Depth Depth
I.D. 4" 1.375" 2.938" 2.938" 2" Date Time (ft) (ft) (ft)
O.D. 4.5" 2" 3" 3" 3" 8/25/05 6:35 am 35.5 19.0 141.6
Length 24n 2471 2471
Hammer Wt. | 3001bs | 140 Ibs Drill Rod Size NWJ
Hammer Fall 24" 30" I.D. (O.D.) (2.938")
SAMPLE SOIL (Blows/6 in.)
—_ O}
ko o |E~
g | 2|28 ~ | o |en2 1218|1824 | TES
= T |3 = ﬁ . FIELD CLASSIFICATION AND REMARKS
o % loal |G| I CORING
&) 122w Q|2 =
© |2%|z|S|2| & [RUN|REC.|REC.|L>4" | RQD | Depth
OO Z|» (@) (in.) | (in.) % (in.) % | Elev.
3 Hand-Augered to 6 feet;
- o 0.0'to 0.4' - asphalt .
o5 0.4' to 6.0' Brown c-f SAND and c-f Gravel, some
- % o] Si[t, occasional concrete, brick fragments and wood T
- 2 0.0-6.0 Hand Auger chips (FILL) .
BORY
R 5 i
.4
-5 | %4 -
- N @ E " .
%o, S| 1= 60-61 110071 ! Reddish-brown c-f SAND, little Silt, wet (SM)
| o i
| ¢y .o |\ 4 ! | | | | Vb ]
. / Reddish-brown c-f SAND, some Silt, little m-f
- S|2 8.0-1001 17 18 26 90 24 Gravel, dense (SM) .
L 10 -occasional decomposed rock fragments ]
s| 3 100-1131 9 30 |100/4" 5 Reddish-brown c-f SAND, some Silt, little m-f |

19.0

BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

Gravel, very dense (SM)
-decomposed rock at the tip of the spoon

~

1
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CORING LOG

BORING NUMBER: FD-408

SHEET NUMBER:

1

of

PROJECT NUMBER:

LOCAT

ION: Manhattan

CLIENT: MTA
CONTRACTOR: Jersey Boring & Drilling

PROJECT: No 7 Subway line Extension

DRILLER: D. Keith
INSPECTOR: N. Shah

DATUM:

DRILLING METHOD: Diamond drilling with double core barrel
RIG TYPE: Ingersoll Rand A 300

OFFSET:

LOCATION: W34th St & 11th Ave-viaduct
COORD. N: 214,485.0 E: 983,631.1

STN. NO.
SURFACE ELEV.:107.5 feet

START DATE: 8/22/05 TIME: 12:30 pm
FINISH DATE: 8/25/05  TIME: 2:00 pm

GROUNDWATER DATA

CORE BARREL DATA: NOTES: Water [ Casing | Hole
Depth Depth Depth
TYPE: NX Date Time (ft) (ft) (ft)
CORE SIZE: 2" 8/25/05 | 6:35am 355 19.0 141.6
O.D.: 3"
I.D.: 2"
CASING SIZE: 4" (4.5")
< DISCONTINUITY DATA
— £ o€ = e DESCRIPTION AND REMARKS o
§ "Ij Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E S =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T o LW a T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
C-1 - Dark gray to black SCHIST; m-f grains of II R3 40 | 3.0 19
— 20 biotite, quartz, feldspar, amphibole; close to 25 2.0 | 2.0 19.6—
moderate fracture spacing, except extremely close 20 | 2.0 | 1.0 19.9
i C-1 50 83 50 spacing at 19.0" and 20.3"; slightly weathered, except *70 | 1.5 | 2.0 20.3 7
B 19.0 - 24.0 moderately weathered at 20.3'; medium strong; 90 2.0 | 2.0 20.6 |
foliation defined by indistinct, wavy schistosity, *60 | 2.0 | 2.0 20.9
= dipping 6(f to 70°; from 20.8' to 22.3', alternating 35 | 20 | 1.0 | 21.4 -
bands of schist and light gray granite all ~1" thick, 40 | 2.0 | 1.0 21.7
™ | dipping parallel to foliation; possible loss of recovery 30 | 2.0 | 1.0 21.8 7]
L o5 I between 19.0' - 19.6' and 20.3'-20.6'; borehole deptly 50 | 2.0 | 1.0 | 223_]
measured with tape at24.0'._ 35 3.0 1.0 23.5
- C-2 - Dark gray to black SCHIST m-f grains of *50 | 2.0 | 1.0 23.7 4
biotite, quartz, feldspar, amphibole, muscovite; 60 2.0 1.0 23.8
B sparse garnets, up to 0.2" across; close to wide 30 20 | 1.0 24 7
B fracture spacing, slightly weathered, except 70 1.5 1.0 24.4 ]
Cc-2 moderately weathered 28.3' to 28.7'; strong; foliation m | r3 S0 | - - 25.5
- 24.0 - 33.8 118 | 100 | 90 defined by indistinct, wavy schistosity dipping 60to 25us - - 26.7 A
) 75°, with sparse irregular bands of quartz/feldspar, 30 | - - 274
— 30 1/2" to 1" wide parallel to foliation; pure quartz from 45 2.0 | 2.0 28 ]
| 33.3'to 33.8". 45 | 20 | 40 | 283 |
40 | 3.0 | 2.0 | 28.55
- 30 | 2.0 | 2.0 | 28.7 -
© 45 | 20 | 1.0 | 29.15
%' 45 | 20 | 20 | 29.6 7
o C-3-33.8"to 41.9": Dark gray to black SCHIST m-f | II R3 38 %8 %8 3209.'295 7
al— 35 grains of biotite, quartz, feldspar, muscovite; sparse 60 | 1.5 | 1.0 323
T garnet up to 0.2" across; moderate to wide fracture 60 | 1.5 | 2.0 333
S+ spacing; slightly weathered; foliation defined by 60 | 2.0 | 1.0 33.8
< indistinct, wavy schistosity dipping 50to 80°; 40 | 20 | 10 34
°or 41.9' to 42.3": Dark gray FAULT GOUGE; dense 30 20 1.0 345 1
5L sandy clay with no visible rock structure; light green, *45 | 2.0 | 1.0 34.9
W C-3 soft mineralization on 70 fracture surface at 41.9'; x50 | 2.0 1.0 355
~- 33.8 - 44.0 112 | 92 82 | no contact. 42.3" to 44.0": Dark gray to black 30 ) ) 369 1
2 ) ’ SCHIST, as above, except close to extremely close 30MB _ _ 382
g — 40 fracturing; medium strong to friable and extremely 16“3 30 1.0 393 |
aF weak. 30 | 3.0 | 1.0 | 39.851
=z
&I 70 1.0 | 40 | 419
°L Il IR3/RO} 19 | 1.5 | 40 | 42.1 ]
g 20 | 2.0 | 40 | 422
Boring No. FD-408 Sheet 1 of 4
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BORING NUMBER: FD-408

CORING LOG

(continued)

SHEET NUMBER:

2 of

PROJECT NUMBER:

LOCATION: Manhattan

PROJECT: No 7 Subway line Extension

DRILLER: D. Keith

CONTRACTOR: Jersey Boring & Drilling

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: N. Shah
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
§ "Ij Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T @ LW ) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
C-4-44.0'to 51.6" Dark gray to brown SCHIST c-f | 1I R3 30 1.5 | 4.0 42.4
— 45 grains of biotite, quartz, feldspar, muscovite; very *70 | 2.0 3.0 42.6—
close to moderate fracture spacing, except extremely 20 | 3.0 | 3.0 | 43.1
B close spacing from 47.2' to 49.7'; moderately 20 | 20 | 3.0 | 445
B weathered, except only slightly weathered from 44.0' *70 | 3.0 | 2.0 45.2 ]
to 47.2'; medium strong, except very weak to m IrRi/rRol 30 | 3.0 | 2.0 45.4
- extremely weak and friable from 47.3' to 49.7"; 25 1.0 | 3.0 46.7 A
C-4 foliation defined by indistinct, crenulated schistosity, 40 3.0 | 3.0 46.9
B 44.0 - 54.0 120 | 100 | 48 with contorted quartz bands 1/2" thick, dipping 70 40 3.0 | 3.0 47.2 7
L 50 to 90°; core has orange-brown iron staining between 50 1.0 | 3.0 47.4_]
47.2"and 49.7', 50 1.0 | 3.0 | 477
- 51.6'to 54.0": Dark gray SCHIST m-f grains of 50 1.0 | 4.0 479 4
biotite, quartz, feldspar, muscovite; moderate fracture 90 1.0 | 4.0 48.2
i spacing; slightly weathered; strong; foliation defined II R4 90 1.0 | 4.0 48.4 7
B by near vertical schistosity; in vertical contact from 80 1.0 | 4.0 48.8 |
51.6' to 52.9' with m-f grained granite; slight iron *85 | 1.0 | 4.0 49.2
= staining on some fracture surfaces; rock core was *751 2.0 | 3.0 49.5 4
| stuck inside core barrel; had to hammer the rock very VIT | R4 18090 1.5 | 4.0 | 502
— 95 \hard to take itout. j *75.90 2.0 | 4.0 | 5127
*80 | 3.0 | 1.0 52.2
C-5 - Dark gray to black SCHIST c-f grains of *85/600 2.0 | 1.0 53.1
= biotite, quartz, feldspar, muscovite; moderate to wide 25 3.0 | 2.0 54 4
fracture spacing; unweathered to slightly weathered, 25 1.5 1.0 553
i strong; foliation defined by indistinct, wavy 30 1.5 | 1.0 56.4 7
| C-5 116 | 100 | 100 | schistosity dipping 70 to 90°; non-vertical contorted 20,5 - - 57.1
54.0-63.7 aplite bands, 1" thick between 55.0' and 58.4". 25 1.5 | 20 57.8
— 60 40y | - - 58.5—
15y | - - 58.9
i 50 | 2.0 | 1.0 60.6 7]
| 45 | - - 624 |
B C-6 - Dark gray to dark blue-gray SCHIST c-f grains| I/Il | R4 |30z | - - 63.7 1
L 65 of quartz, biotite, feldspar; moderate to wide fracture
spacing, except closely spaced from 73.4' to 73.6'; 40 | 1.5 | 2.0 | 64.85]
= unweathered to slightly weathered; strong; foliation i
defined by indistinct, wavy schistosity dipping 8Gto
B 90°, locally 60; a few contorted coarse grained 455 - - 66.8
| quartz-feldspar bands less then 0.5" thick; no rock 1
C-6 wall contact at 73.7'; cored rock was stuck inside the 30 _ _ 68.1
B 63.7 - 73.9 122 | 100 | 92 | core barrel; had to hammer hard to take out the rock; 3 ng ) ] 68.6 -
’ ’ Bottom of the borehole measured with tape at 73.9'. 5 _ _ 69.1
70 MB A
| *80 | 1.5 | 2.0 70.3 |
70 1.0 | 3.0 70.5
| 30us | - - 72.45
*60 - - 72.95
r C-7-73.9' to 82.7" Dark gray m-f grained SCHIST, | 11 | R4 | 20 | 1.3 | 1O} 73.4 4
: : : : 90 1.5 | 1.0 | 73.45
— 75 interlayered with medium gray , fine grained 10 20 10 73 5
GRANITE,; schist minerals: biotite, quartz, feldspar; 35 20 | 10 | 73535
B granite minerals: feldspar, quartz, muscovite; close to 35 20 | 20 737
| moderate fracture spacing; slightly weathered to 10 : ) 739 -
unweathered; strong; foliation in schist defined by 1 SMB ) ) 7495
B crenulated, near Ven%)cal schistosity; faint banding in 21\0/113 1' 5 1'0 757
C-7 granite dips 60 to 80°; schist-granite contacts are 40, . . 75'%
Boring No. FD-408 Sheet 2 of 4



==— Parsons

100  Douglas, Inc.

Brinckerhoff SHEET NUMBER: __3 f_ 4
== Quades CORING LOG °

BORING NUMBER: FD-408

(continued) PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: D. Keith

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: N. Shah
< DISCONTINUITY DATA
= .,b% oE = e DESCRIPTION AND REMARKS o
0 E Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T @ LW ) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
75.9 =859 120 1 100 187 intact and gradational; thin coating of black clay on 30 | 2.0 | 1.0 | 76.55
— 80 70° fracture at 82.7'; wavy core sides from 76.8' to 35 2.0 1.0 | 77.554
78.3". 35w | - - 78.5
i 82.7'to 83.9": light gray PEGMATITE; c grains of 3B5us | - - 79 7
B quartz, feldspar, garnet; very close to moderate 20 30 | 1.0 79.5 |
fracture spacing; slightly weathered; medium strong; 30 1.5 | 1.0 80.1
= 1/4" near-vertical black schist inclusions; possible il R3 20 3.0 1.0 80.5 4
mylonitic texture below 83.6'; coring very slow IS5yg | - - 81.35
B | between 82.0'-83.9'; depth of borehole measured /| 11 R4 35 30 | 1.0 | 81.557
- 85 \withtape at839. _ ___ ___________ J BSya| - | - | 8.9
C-8 - Medium gray GRANITE, with schist and 20 1.5 | 1.0 82.2
- pegmatite m-f grains of feldspar, quartz, muscovite, *60 | 1.5 1.0 82.5
and sparse garnets up to 0.2" across; close to *70 | 1.5 | 4.0 82.7
B moderate fracture spacing, except very close spacing 20 1.5 | 1.0 | 832 7
B from 90.9' to 91.2'; strong, except medium strong *80 | 1.5 | 2.0 83.5 |
C-8 from 90.9' to 91.2'; slightly weathered, except 45 1.5 | 1.0 83.7
= 83.9 - 939 120 | 100 | 87 moderately weathered from 90.9' to 91.2', no rock 10 1.5 1.0 83.9
' ’ wall contact on any fractures from 90.9' to 91.2', with 9 | 3.0 | 1.0 84
— 90 slight iron staining and rounded core pieces; also *50 | 1.5 | 2.0 | 84.057]
| iron staining and and no contact at 85.6' and 86.4"; 20 1.5 2.0 | 84.15 ]
black schist inclusions from 84.0' to 84.4', 86.7' to I R3 30 1.0 | 4.0 | 84.25
- 88.3"and 92.1' to 92.2', with contorted schistosity II | R4 | 35 | 1.5 | 40 | 84.85
dipping ~7(f, parallel to contacts; pegmatite with 20 1.5 | 1.0 85.1
i coarse grains of white and pink feldspar, quartz, and 15 1.0 | 4.0 85.6 7
B garnet from 85.6' to 86.3' and 89.5'to 91.5', with | 25 1.0 | 1.0 86.4 |
vertical contacts; biotite seams in pegmatite from ;| Il | RS 35 30 | 1.0 87
— 95 90.5'to91.5". J 45 30 | 1.0 88 —
C-9 - Medium gray to yellow brown to dark pink 10 1.5 | 1.0 88.5
B GRANITE m-f grains of feldspar, quartz, muscovite, 20 20 | 1.0 89.9 7
| garnet; moderate to wide fracture spacing, except 20 | 2.0 | 1.0 90.6
close to very close spacing from 98.2' to 99.8'; very 5 1.0 | 1.0 | 90.95
- C9 strong , except strong from 98.2' to 99.8"; 4 80 30 | 2.0 91 A
93 '9 120 | 100 | 98 unweathered to slightly weathered; rock is dark pink | I/Il | R4 | 5-10 | 1.0 | 2.0 91.1
B 103 9' and garnet enriched from 95.5' to 97.3" and 99.8' to 15 1.0 | 2.0 | 91.157
L 100 : 100.4'; rock has yellow-brown iron staining from 45 1.0 2.0 91.2_]
98.0' to 99.0'; no rock wall contact at low angle 15 1.0 | 2.0 91.4
= fractures at 98.6' and 99.7'; scattered near-vertical 20 1.5 2.0 | 92.05
pegmatite, 1" thick, with coarse grains of quartz and 5-10yg - - 92.7
B white and pink feldspar; all fractures and breaks dip 0-5y5| - - 93 7
| ~35°% core barrel was not advancing at 99.7'; 55 1.5 1.0 | 93.85 ]
changed core bit after finishing the run. 10-15( 1.5 | 1.0 93.9
i C-10 - Medium gray GRANITE m-f grains of quartz,| UII | RS | 5 | 12 | 190 | %5 ]
105 feldspar, biotite, muscovite, sparse medium grained 30 | 20 | 10 94 7—
garnet with sparse agglomerates up to 0.4" across; 1520 ) ) 95.6
= . . : - M - - . .
wide fracture spacing, except for pairs of very close 10 ) ] 96.5
| fracture spacing at 106.3' - 106.5', 108.7' -108.9', and SMB 151 10 | 938
110.1' - 110.3"; unweathered, except slightly 25 20 10 | 9745
R weathered at very close fractures; very strong; many 20 . . 9785
C-10 0.1" garnets from 112.4' to 112.7'; no rock wall 21‘0’“3 20 | 1.0 | 9825
B 103.9- | 121 | 100 | 97 contact and thin silt coatings on 3 fractures at 110.3' 35 101 20 98.6 1
L 110 114.0 and 110.1"; all fractures are low angle; 0.5" 15 1'5 1'0 99 |
near-vertical pegmatite at 112.4' and 113.1'; drilling )5 15 10 99 6
R very slow between 108.0' and 110.0' - took over 35 3 10| 10 997 1
min/ft; core barrel was jammed at the beginning of ’ ) ;
B the run; core bit was changed at the end of the core > Ly | 1Oy 99.75
’ £ 15 | 15 | 1.0 |100.75
- run- 15 | 1.5 | 1.0 | 101.1
0 1.5 | 1.0 | 101.7

Boring No. FD-408 Sheet 3 of 4



=—=—— Parsons BORING NUMBER: FD-408
= Brinckerhoff SHEET NUMBER: 4 of 4
S == Quades CORING LOG

192. Douglas, Inc. (continued) PROJECT NUMBER:

PROJECT: No 7 Subway line Extension CONTRACTOR: Jersey Boring & Drilling

LOCATION: Manhattan DRILLER: D. Keith

CLIENT: MTA INSPECTOR: N. Shah

< DISCONTINUITY DATA
—~ £ o€ < e DESCRIPTION AND REMARKS o
*gs “Ij Z L ; ;_’ = (Lithology, Structure, Weathering, Zz E S =
= E ZE i x X Continuity, Strength, Color, Grain Size) a Q ks o
L o L o) T = =
E g W g § § d * - Denotes discontinuity along foliation ke E w S 3 =
Z L n O] o
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: &
O
C-11-114.0'- 116.8" Medium gray GRANITE m-f | I/Il | RS 5 1.5 | 1.0 | 102.25
— 115 grains of quartz, feldspar, muscovite, biotite, with 10-15,4 - - 102.8
coarse grained garnet from 114.7' to 114.9'; close to 0 2.0 1.0 103
i moderate fracture spacing; unweathered to slightly 5 1.5 | 1.0 | 103.57
B weathered; very strong; no rock wall contact at’s 105 - - 103.9 |
fracture at 116.2"; 10-15\ - - 104.2
- 116.8' - 124.0": Medium gray to salmon-pink 25 2.0 | 1.0 | 106.355
C-11 GRANITE c-f grains of pink and white feldspar, 20 1.5 | 1.0 | 106.5
B 114.0 - 120 | 100 | 100 quartz, biotite; medium to coarse grained garnet 20 1.5 1.0 106.9 7
L 120 124.0 below 122.7'; wide fracture spacing; unweathered, 5-10y5 - - 107.35]
very strong; 1" pegmatite bands dipping 70at 123.2 5-10ys| - - 107.65
= - 124.0'; no rock wall contact at 10fracture at 0-5u5| - - 108.1
117.0"; Put a new core bit; lost water along entire 30 1.5 1.0 108.7
B core run; could not retreive entire run at first attempt; 15 1.5 1.0 | 108.9 7]
B about 2.5' long rock core piece was left in the 5 1.0 | 2.0 | 110.15]
borehole; picked up rock core at second retrieval 5 1.0 | 2.0 | 1103
- attempt. _ _ 10ys | - - 112.6 1
C-12 - Medium gray to salmon pink GRANITE; as I RS 10y | - - 114
— 125 above, with scattered medium grained garnets and a 30 1.5 1.0 | 114.657
| few garnet agglomerates up to 0.2" across; 15 1.5 | 1.0 | 114.85
unweathered throughout; wide fracture spacing; 5 1.0 | 1.0 | 116.25
- scattered 7(0f pegmatite bands 1" thick; lost water 10 1.0 | 1.0 117 -
along entire core run; drilling was harder compared 5-10ys| - - 117.5
B C-12 to previous run; bottom 1" rock core piece was stuck 15us - - 119.9 7
B 124.0- | 118 | 100 | 100 | into rock catcher. 20 | 2.0 | 1.0 | 121.05
133.8 25 | - - 121.65
— 130 ISy | - - 122.34
25w | - - 122.5
§ Svs - - 124 7
| 10ys | - - 124.1
MB - - 127.9
- 30us | - - 132 4
________________________ 15 1.5 | 1.0 | 1326

B C-13 - Medium gray to salmon pink GRANITE c-f I RS | 10y - - 133.7 7

L 135 grains of quartz, white and pink feldspar, biotite, v | - - 133.8

muscovite, sparse garnet from 134.0' to 137.0"; wide

B fracture spacing; unweathered; very strong; lost 10 | 2.0 | 1.0 | 135.551

water along entire core run.

B C-13 7
sl 133.8- | 94 | 100 | 100 i
2 141.6
op -
o
3l 140 —
! i
%

f - E.O.Bat 141.6'. 10ys | - - 141.6 -
5l |
11}
gL i
gI
2l 145 -
SL i
o
Z
iq o -
3
<} i
o
b4
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YEARS @ ,

BORING LOG

BORING NUMBER: FD-5
SHEET NUMBER: 1

of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CLIENT: MTA

CONTRACTOR: Jersey Boring & Drilling

LOCATION: Track 14 under 11th-Bridge
COORD. N: 214,106.2 E: 983,437.5
STN. NO.: OFFSET:
SURFACE ELEV.:108.0+/-

DRILLER: C. Deigert
INSPECTOR: C. Burzynski

DATUM:

DRILLING METHOD: Rotary Wash
RIG TYPE: CME 55

START DATE: 6/6/05 TIME: 7:15 pm
FINISH DATE: 6/10/05  TIME: 2:00 am

BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

Casing |Split Spoon|Shelby Tube| Piston Grab | Core Barrel GROUNDWATER DATA
T mbol| HW P X Water | Casing Hole
ype/Sy bo S . U I:I:I N G C E Depth Depth Depth
1.D. 4" 1.375" 2.938" 2.938" 2" Date Time (ft) (ft) (ft)
O-D. 4.5" 2" 3” 3" 3"
Length 24" 24" 24"
Hammer Wt. | 1401bs | 140 Ibs Drill Rod Size NWJ
Hammer Fall 24" 30" I.D. (O.D.) (2.938")
SAMPLE SOIL (Blows/6 in.)
—_ O}
© o |E~
g | 2|28 ~ | o |en2 1218|1824 | TES
= T |3aS 3 - FIELD CLASSIFICATION AND REMARKS
o % ool |Sl8 = CORING
W < (09 w|o T
&) 122w Q|2 =
© |2%|z|S|2| & [RUN|REC.|REC.|L>4" | RQD | Depth
OO Z|» (@) (in.) | (in.) % (in.) % | Elev.
| dt%h" . 0.0-15 Hand Auger Hand Augered through railroad ballast 0' to 1.5 |
a -
B % Tri cone roller bit with air hose 1.5' to 6.0' through i
- A concrete footing
B i b Grayish-blue stone chips evident within concrete 1
| 5B matrix 1
e ¥ 6.0'to 10.0": Dark gray, GRAVEL and c-f SAND
5 % NOTE: -
¢ i E spun 3" diameter casing 0' to 10'.
Ca
n 4* i
<t'O‘:“$
= - i
10 1:9;E 44 ]
0y Gray m-f SAND, some c-m Gravel, little Silt,
- %f) S| 1 10.0-12.0] 16 17 12 16 12 medium dense, wet (SM) .
& 4 NOTE:
B 4% N Spun 3" casing 10'to 15' ]
R - i
Tort
| A i
1o )
— 15 %f o Black ¢ Gravel, and m-f Sand, trace Silt, dense (GP)
- B S|2 15.0-17.0] 37 18 23 27 2 NOTE: -
" i Spun 3" casing 15' to 20"
| ok L i
<
— 20 . sl 3 20.0-213| 87 25 |100/4] - Yellow brown m-f SAND, some c-f Gravel, little
B . ) ) Clayey Silt, very dense ( Decomposed SCHIST) .
' e 220  NOTE:
\ Spun 3" casing 20' to 22'. 7
i \ P
\
/
- \_ Roller bit refusal and begin coring at 22. _ _ _ -
Boring No. FD-5 Sheet 1 of 1
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YEARS @

% Parsons
= Brinckerhoff
== AQuade &
Douglas, Inc.

CORING LOG

BORING NUMBER: FD-5

SHEET NUMBER: 1

of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan
CLIENT: MTA
CONTRACTOR: Jersey Boring & Drilling

DRILLER: C. Deigert
INSPECTOR: C. Burzynski

DATUM:

DRILLING METHOD: Diamond drilling with double core barrel
RIG TYPE: CME 55

STN. NO.:
SURFACE ELEV.:108.0+/-

START DATE: 6/6/05
FINISH DATE: 6/10/05  TIME: 2:00 am

LOCATION: Track 14 under 11th-Bridge
COORD. N: 214,106.2 E: 983,437.5

OFFSET:

TIME: 7:15 pm

GROUNDWATER DATA

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CORE BARREL DATA: NOTES: Water | Casing | Hole
Depth Depth Depth
TYPE: NX Date Time (ft) (ft) (ft)
CORE SIZE: 2"
O.D.: 3"
I.D.: 2"
CASING SIZE: 4" (45"
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
3 E ZZ N N (Lithology, Structure, Weathering, z = = =
= E ZE i r X Continuity, Strength, Color, Grain Size) a Q é’ o
L o W w [a] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
e no: 8 < i i MB - Denotes mechanical break = <Z,: &
O
C-1 - Dark-gray to black SCHIST, c-m grains of I [R3RY =60 | 1.5 | 2.0 2272
= muscovite, quartz, biotite other black mafic minerals; T
many garnets, up to 0.2" across; close to moderate
™ C-1 fracture spacing; slightly weathered, medium strong *70 | 15 | 1.0 24
o5 20-273 63 | 98 | 98 | tostrong; foliation defined by wavy, crenulated, 50 | 15| 10 | 246
distinct schistosity, dipping 50to 70°, fracture *70 | 3.0 | 4.0 | 24.65
= surfaces across foliation are jagged and irregular, *70 | 1.0 | 3.0 251
poor crack fit and clay coatings at 24.6'-24.65', 40 | 30 | 20 26
i probable zone of non-recovery. - 10 L L 269 |
B C-2- Dark-gray to black SCHIST, c-m grains of Il |R3/R4 40 30 | 2.0 273 4
muscovite, quartz, biotite other black mafic minerals; ’ ’ '
- c many garnets, up to 0.2" across; close to moderate 20 30 | 20 29
-2 fracture spacing; slightly weathered, medium strong : :
— 30 27.3-323 60 | 100 | 95 to strong; foliation defined by wavy, crenulated, 50 ] 3.0 | 40 | 29.6+
| distinct schistosity, dipping 80to 90°, fracture 50 | 301 10| 307 -
surfaces across foliation are jagged. 101301 10 31
§ e ] 50 | 2.0 | 3.0 31.7 7
| C-3 - Dark-gray to black SCHIST, c-f grains of I | R4 |3 . . 323 |
muscovite, quartz, biotite other black mafic minerals; 18“3 3.0 1.0 32.6
B garnets, up to 0.1" across; close to moderate fracture 10 B B 33:2 ]
spacing; unweathered to slightly weathered, strong; 16“3 20 | 3.0 33.6
— 35 foliation defined by wavy, distinct schistosity and ' ' R
| few thin (0.1") quartz bands; foliation dips 70to 50 1.5 4.0 354 |
90°% . . 40 | 1.5 | 2.0 | 3538
B c3 39.0' to 40.3": Medium-gray fine to coarse grained 40 1.5 2.0 36.4
_ , In near vertical contact with schist, wit| *70 1.5 1.0 36.5
323 -4p3| 120 | 100 | 92 | GRANITE, i ical ith schist, with
B bands of quartz and muscovite dipping ~ 8%ontact *70 | 1.0 | 1.0 37.2 7
| parallel to foliation. Slight iron staining below 40.3'; 40 3.0 1.0 383 |
Bulging core sides through most of the run. %90 | 1.5 2.0 39
— 40 50 1.0 | 2.0 39.54
*85 | 1.0 | 2.0 39.8
B 0 3.0 | 3.0 40
L 20 | 3.0 | 2.0 | 40.5 ]
I C-4 742,310 432 Medium gray GRANITE, c-f | Ra [ | o | 0l 4
grains of feldspar, quartz, muscovite; slightly 85 | 2.0 4.0 41
R weathered; strong; faint banding of quartz and 10 50 | 10 479 -
muscovite; core surfaces pitted; banding and contacts %90 | 15 | 2.0 423
— 45 both dip 60, parallel to foliation in underlying 70 15 | 20 4247
schist. ) ’ )
§ 43.2't0 45.5": and 48.2" to 52.3": Dark-gray to black 20 1.5 1.0 42.7 1
. = : = gray 50 | 20 | 1.0 | 441
Boring No. FD-5 Sheet 1 of 4



==— Parsons
= Brinckerhoff
== AQuade &

YEARS @

100  Douglas, Inc.

CORING LOG

BORING NUMBER: FD-5

(continued)

SHEET NUMBER:

2

of

PROJECT NUMBER:

LOCATION: Manhattan

PROJECT: No 7 Subway line Extension

DRILLER: C. Deigert

CONTRACTOR: Jersey Boring & Drilling

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: C. Burzynski
< DISCONTINUITY DATA
—~ £ oE = e DESCRIPTION AND REMARKS o
*gs “Ij Z L ; ;_’ = (Lithology, Structure, Weathering, Zz E S =
= E ZE i x X Continuity, Strength, Color, Grain Size) a Q ks o
L o L ) T = =
E g W g § § d * - Denotes discontinuity along foliation ke E w S 3 =
Z L n O] o
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: &
O
C-4 118 | 98 73 SCHIST, fine to medium grains of muscovite, quartz, *70 | 1.5 | 4.0 443
- 42.3-523 biotite and garnet up to 0.1" across; close to 20 3.0 | 3.0 44.7 4
moderate fracture spacing; slightly weathered,; *70/75 1.5 | 4.0 45.4
B strong; foliation defined by wavy schistosity, thin 10 20 | 1.0 45.6
L 50 (0.1") contorted quartz bands, and discontinuous *80 | 1.5 | 4.0 45.8 _]
quartz nodules; foliation dips 60 to 90%; some 10 1.5 | 1.0 46.2
- fractures along foliation have softened, weathered 10 1.5 1.0 46.3 4
muscovite on surfaces; slightly bulging core sides. 10 1.5 | 1.0 46.5
i 45.2' to 48.2": Medium-gray GRANITE, mostly pure 10 | 2.0 | 1.0 46.8 7
N quartz; close to very close fracture spacing; slightly /| I/ | R4 | o 15| 1.0 | 474
| weathered; strong; upper and lower contacts with | 0 3.0 | 1.0 47.6
= | schist are irregular, with Schist inclusions; contacts *70 | 1.5 4.0 48.2 1
|dip 60° to 90°, very faint, near vertical banding; near, 50 1.5 | 20 | 492
— 55 |vertical, healed hairline fractures; numerous | 20 1.5 | 3.0 49.37
B lhorizontal fractures in quartz rich zones. _ _ _ _ 0 30 | 1.0 | 499
C-5 104 | 100 | 81 C-5 - Dark-gray to black SCHIST, c-f grains of 0 1.0 | 1.0 50
- 52.3-61.0 biotite, muscovite, quartz, biotite, with sparse garnets 10 3.0 1.0 50.7 4
up to 0.1" across; very close to wide fracture spacing; (U - - 51.1
i unweathered to slightly weathered, strong; foliation 30 | 2.0 | 3.0 51.8 7
| defined by crenulated schistosity dipping 80to 90% *60 | 1.5 | 3.0 | 519
59.5'to 60.6": Medium-gray GRANITE, fine to *40 | 2.0 | 2.0 52.1
— 60 coarse grains of feldspar, muscovite, quartz; close to 60 1.5 | 2.0 52.2
moderate fracture spacing; contact is dipping 80to 30 1.5 | 20 523
B \ 9Q°._ ____________________ II R4 *80 1.5 1.0 52.6 7
B C-6 - Dark-gray to black SCHIST, m-f grains of 10 30 | 1.0 53.1
biotite, muscovite, quartz; close to moderate fracture 30 3.0 | 2.0 53.2
= spacing; slightly weathered, medium strong to strong; 10 1.5 | 3.0 53.3
foliation defined by indistinct schistosity and 50 3.0 1.0 54
B contorted bands of quartz-feldspar 0.1" to 1.0"thick, 40 | 3.0 | 1.0 | 559 7
L 65 with ptygmatic folds; foliation dip 45to 70° Oy - - 56 _|
softened mica on some foliation fractures; Iron *0 3.0 1.0 56.2
- C-6 122 | 100 | 83 staining on fractures from 70.7' to 71.2'; 10 | 3.0 | 2.0 57.9 4
61.0-71.2 Medium-gray medium to fine grained GRANITE at, *50 | 2.0 | 2.0 58.4
B 63.2't0 63.7', 63.8'-63.9' and 64.1'-65.4'; contacts *80 | 1.5 | 40 | 60.6 T
B contorted and irregular but intact. 40 30 | 1.0 60.8
10ys | - - 61
- 5 20 | 1.0 | 61.6
50 | 3.0 | 20 | 624
— 70 *60 | 1.5 | 40 | 63.27]
| 30 1.5 | 20 | 634
C-7-71.2"to 76.0": Dark-gray to black SCHIST m-f | 1II R4 | *60 | 15 3.0 64.2
B grains of biotite, quartz, muscovite, sparse garnet; 30 30 | 1.0 65.2 4
B close to moderate fracture spacing; slightly S0 | 3.0 | LO | 656 |
weathered; strong; foliation defined by wavy gMB } - 66
- schistosity and contorted bands of quartz 0.1" to S0 1 1.5 1.0 66.1
0.75"thick; foliation dips 70 to 90°. 40 1 20 | 20 67
— 75 76.0' to 80.0": Intermixed fine to medium black 60yip y - 67.7—
i C7 L1141 100 | g4 | eneissic SCHIST and QUARTZ and GRANITE S| 20| 1.0 683 |
71.2 - 80.7 inclusions in black, fine grained matrix; moderateto | I/Il | R4 *80 1.5 4.0 68.6
F wide fracture spacing; unweathered to slightly 70 | 1.5 1 4.0 69.1
weathered; quartz-granite fragments are 0.5" to 4.0"; 40 1 3.0 4 1O 69.2
B gold metallic mineral at quartz-matrix contacts from f 0 30 | 1.0 69.9
| 77.5'to 79.7'; bands in schist dip 60to 90°. 80 | L5 4.0 70.6 ]
80.0' to 80.7": Dark-gray to black SCHIST as above. *5 L5 1 1.0 70.7
80 80 | 1.5 | 3.0 71 _]
________________________ 5 1.5 | 1.0 | 712
B C-8 - Dark-gray to black SCHIST m-f grains of I R4 | *85 | 15 | 4.0 71.3 1
biotite, quartz, muscovite, other black mafic 60 | 3.0 | 1.0 | 714
minerals, .
Boring No. FD-5 Sheet 2 of 4
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100  Douglas, Inc.

CORING LOG

(continued)

BORING NUMBER: FD-5

SHEET NUMBER: 3 of 4

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: C. Deigert

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: C. Burzynski
3 DISCONTINUITY DATA
— § oE = e DESCRIPTION AND REMARKS o
§ "Ij Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T @ LW ) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
sparse garnet, except fine grained from 84.8' to 89.2' 10 | 3.0 | 1.0 72.1
= and medium gray from 88.5' to 89.2'; close to 40 30 | 1.0 72.9
moderate fracture spacing; slightly weathered, except 10 | 2.0 | 1.0 73.7
i moderately weathered from 88.5' to 89.2'; strong, 40 | - - 74.3 7
L 85 C-8 102 | 100 | 80 except very weak from 88.5' to 89.2', where intact 30 30 | 1.0 75.2 _|
80.7 - 89.2 core can easily be broken with the hands; foliation 5020y - - 75.5
= defined by faint schistosity and thin (<0.1') banding *50 | 1.5 1.0 75.7 4
below 84.8'; foliation dips 40 to 80°; near vertical *70 | 1.5 | 2.0 75.9
i quartz inclusions from 81.4' to 82.2', with gold 30 | 3.0 | 2.0 77.9 7
B metallic mineral at edges. 40 30 | 1.0 78.1 |
30 | 3.0 | 1.0 78.8
- Il | RI | 40 | 1.5 | 2.0 | 80.3 |
C-9 - Dark-gray to black SCHIST m-f grains of VIl | R4 5 1.5 | 1.0 80.7
— 90 biotite, quartz, muscovite, other black mafic 20 3.0 1.0 80.87]
| minerals, sparse coarse grained garnet; moderate to 40 1.5 | 1.0 81.4 |
wide fracture spacing except close to very close 40 | 3.0 | 1.0 82.2
- spacing at 92.9' to 93.7'; unweathered to slightly 20 30 | 1.0 82.5
weathered; strong; foliation defined by indistinct, 40 2.0 1.0 82.8
i 9 discontinuous schistosity; foliation dips 50to 75°. 10ys | - - 84
B 892 - 98.4 110 | 100 | 94 30us | - - 84.6
: *45 1 1.5 | 1.0 85.3
— 905 40 | 2.0 | 1.0 86.4—
20 | 20 | 1.0 87.4
i 10ys | - - 88.1 7]
| 30 1.5 | 2.0 88.3
*40 | 1.5 | 4.0 88.5
- 20 | 2.0 | 4.0 88.7 A
| C-10 - Dark-gray to black SCHIST m-f grains of I/I1 | R4 20 1.0 4.0 88.9 i
biotite, quartz, muscovite, other black mafic 50 2.0 | 4.0 89.2
— 100 minerals, sparse coarse grained garnet; moderate 50 3.0 1.0 91.8_|
fracture spacing except very close to extremely close 20 30 | 40 92.8
B spacing from 100.6' to 101.1', with gravel size pieces, 11 R3 20 1.5 130 92.9 -
B from 100.9' to 101.1"; slightly weathered to VI | R4 20 3.0 1 3.0 93.1 i
C-10 unweathered, except moderately weathered from 30 130 ) 1.0 ) 933
B 98.4 - 110 | 99 84 100.6' to 101.1"; strong, except medium strong from :‘5 30 | L0 1 93.7
107.7 100.6' to 101.1'; foliation defined by faint schistosity 50 2 2 94
i and thin (<0.1') quartz bands; foliation dips 50to 30-401 2.0 | 1.0 95 1
L 105 60° from 101.3' to 104.8', almost pure quartz, with 4310 1.5 %'0 97'7_
black schist inclusion from 101.7' to 102.5'; From x S 3.0 0 97.9
= 100.6' to 101.5', enriched in garnets, bulging core SOMB - - 98.4 |
sides, healed hairline, 60 fractures with calcite *60 1.5 4.0 99.7
= infill. 40 | 1.5 2.0 100 4
________________________ 60 1.5 | 2.0 | 100.6
B C-11-107.7"to 108.5": Dark-gray to black SCHIST, | I/Il | R4 90 20 | 2.0 | 100.7
B as above. , , U |R4/Rs| 30 | 2.0 | 2.0 | 100.75]
108.5'to 115.2": Light to medium gray PEGMATITE 30y - - 100.8
110 c-m grains of feldspar, quartz, muscovite, sparse 80 1.5 | 40 | 100.94
garnet; very close to moderate fracture spacing; 60 15 1.0 101
B unweathered to slightly weathered; strong to very 30 3.0 | 2.0 | 101.057
strong; inclusions of dark-gray schist and light-gray 85 20 | 2.0 | 101.1
r C-11 granite, 6" to 12" long, with near vertical contacts; 10 2.0 1.0 | 101.15]
107.7- | 120 | 100 | 91 i ; i
N . slight orange iron staining 110.8' to 111.1". 50 1.5 1.0 | 101.3-
117.7 115.2' to 117.7": Medium gray to black SCHIST, as 50 | 30 | 1.0 | 1025
B above Oyvs | - - 103.1
L 115 40 | 3.0 | 1.0 | 104.3_]
Uil | R4 10 | 20 | 1.0 | 104.35
- 40 1.0 | 1.0 | 105.2
30 | 2.0 | 1.0 | 106.2

Boring No. FD-5
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100  Douglas, Inc.

CORING LOG

(continued)

BORING NUMBER: FD-5

SHEET NUMBER: 4 of 4

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: C. Deigert

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: C. Burzynski
Y
3 DISCONTINUITY DATA
. § oE = e DESCRIPTION AND REMARKS 10)
3 E Z 3 N N S (Lithology, Structure, Weathering, z = = =
= ':'L_:J ZE i r X Continuity, Strength, Color, Grain Size) a Q é’ o
L o W w [m] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
e no: 8 < i i MB - Denotes mechanical break = <Z,: "r'gJ
O
________________________ 40 3.0 1.0 107.1
B C-12 - Medium-gray to black SCHIST m-f grains of I R4 | *60 | 1.0 | 1.0 | 107.4 4
i biotite, muscovite, quartz, other mafic minerals, with S0y | - - 107.7 ]
scattered garnets up to 0.1" across; unweathered, *60 | 1.5 1.0 108.2
— 120 C-12 moderate to wide fracture spacing; strong; %8 %8 ig 1?18(-)9_
- foliation defined by faint schistosity, dipping 40to . .
i 117.7- | 75 [ 100 | 97 | gpe Y ¥, dipping 30 | 201 10 | 11024
124.0 50 3.0 1.0 110.6
B 50 1.0 3.0 111 7
| 50 1.5 4.0 111.1 |
5 3.0 1.0 112
I EOBa1A0. T T 11310 | iae]
— 125 30 [ 3.0 | 1.0 | 112,97
B 40 2.0 1.0 113.7
*50 | 2.0 1.0 115.4
- *40 | 1.0 1.0 116.3
*50 | 1.5 1.0 116.8
B 20 1.5 1.0 117.4 7
| 30 1.5 1.0 117.7 |
40 | 2.0 | 2.0 118
L 130 %60 | 1.5 | 1.0 | 118.94
30,5 | - - | 1203
B *40 | 1.5 1.0 121.1 7
i 30us | - - | 1218 ]
*40 | 2.0 1.0 123
- 35 3.0 1.0 123.6
| 10y | - - 124 |
— 135 —
— 140 —
— 145 —
} i
- 150 -
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100  Douglas, Inc.

BORING LOG

BORING NUMBER: FD-6
SHEET NUMBER: 1

of

PROJECT NUMBER:

LOCATION: Manhattan
CLIENT: MTA

PROJECT: No 7 Subway line Extension

CONTRACTOR: Jersey Boring & Drilling

LOCATION: Track 21-40' W of 11th Ave
COORD. N: 214,261.2 E: 983,394.5
STN. NO.: OFFSET:
SURFACE ELEV.:108.0+/-

DRILLER: C. Deigert
INSPECTOR: C. Burzynski

DATUM:

RIG TYPE: CME-55

DRILLING METHOD: Rotary Wash

START DATE: 5/31/05 TIME: 8:30 pm
FINISH DATE: 6/4/05  TIME: 2:30 pm

Casing |Split Spoon|Shelby Tube| Piston Grab | Core Barrel GROUNDWATER DATA
T mbol| HW P X Water Casing Hole
ype/Sy bo S . U D:I N G C E Depth Depth Depth
1.D. 4" 1.375" 2.938" 2.938" 2" Date Time (ft) (ft) (ft)
O-D. 4.5" 2" 3” 3" 3"
Length 24n 2471 2471
Hammer Wt. | 3001bs | 140 Ibs Drill Rod Size NWJ
Hammer Fall 24" 30" I.D. (O.D.) (2.938")
SAMPLE SOIL (Blows/6 in.)
—_ O}
© o |E~
& | 3|28 ~ | o |en2 1218|1824 | TES
= T (83 3 - FIELD CLASSIFICATION AND REMARKS
o % loal |G| I CORING
&) 122w Q|2 =
© |2%|z|S|2| & [RUN|REC.|REC.|L>4" | RQD | Depth
OO Z|» (@) (in.) | (in.) % (in.) % | Elev.
%{." Concrete cored via thin wall adapter to 1.6 feet
i - of Forced Air-Tricone method used to clear utilities to i
- 10 feet .
:ﬁ k G G'IX 16-3.0 ) ) ) ) Brown m-f SAND, little m-f Gravel, moist (SM)
- b (FILL) 7
B =P B Dark-gray c-f SAND, some f-Gravel, little Silt & |
4 Clay, occasional wood fragments (SM) (FILL)
-5 |k .
BT |
916 o G|G-2 3.0-10.0 - - - -
| o i
| - i
o
| , 5% ,‘4‘ i
- 10 (@ o3 .
- BS (Top 6 inches) Gray c-f SAND, little c-f Gravel,
- . S|S-1 10.0-12.0] 2 10 20 27 8 dense (SM) (FILL) .
o A_.|4§ (Bottom 2 inches) Gray SILT & CLAY, slightly
i ) [~ ~-_organicOH) ~
— 15 Gray CLAY & SILT, some f- Sand, little c-f Gravel,
B S|S-2 15.0-17.0] 4 2 11 51 20 slightly organic, stiff. (CL) .
— 20 Gray CLAY & SILT, some m-f Gravel, little f Sand,
I S|S-3 20.0 - 22.0] 65 20 8 12 6 very stiff (CL) .

BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

Boring No. FD-6 Sheet 1
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100  Douglas, Inc.

(continued)

BORING LOG

BORING NUMBER: FD-6

SHEET NUMBER: 2 of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: C. Deigert

CLIENT: MTA INSPECTOR: C. Burzynski
SAMPLE SOIL (Blows/6 in.)
— Q
k9] o &€=
g | 2|28 ~ | o |en2 1218|1824 | TES
= T (83 3 - FIELD CLASSIFICATION AND REMARKS
o % loal |Gl3] I CORING
&) 122w Q|2 =
© |2%|z|S|2| & [RUN|REC.|REC.|L>4" | RQD | Depth
OO Z|» (@) (in.) | (in.) % (in.) % | Elev.
. SISA[ | 25.0- 2501000 - - - 0 No recovery
i . 9o  Harddrilling 24.5' to 29"
-~ =3 3-inch casing advanced to 27'. ~—
30 _ Roller bit refusal and begin coring rock at 29'. _ ,~
— 35
— 40
— 45
— 50
— 55
I

BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

Boring No. FD-6 Sheet 2
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== ¥rdef  CORING LOG

100  Douglas, Inc.

YEARS @

BORING NUMBER: FD-6

SHEET NUMBER: 1 of 3

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CLIENT: MTA

CONTRACTOR: Jersey Boring & Drilling

DRILLER: C. Deigert
INSPECTOR: C. Burzynski

DRILLING METHOD: Diamond drilling with double core barrel
RIG TYPE: CME-55

LOCATION: Track 21-40' W of 11th Ave
COORD. N: 214,261.2 E: 983,394.5

STN. NO.: OFFSET:
SURFACE ELEV.:108.0+/-
DATUM:

START DATE: 5/31/05 TIME: 8:30 pm
FINISH DATE: 6/4/05  TIME: 2:30 pm

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

GROUNDWATER DATA
. . Water Casing Hole
CORE BARREL DATA: NOTES: Depth Depth Depth
TYPE: NX Date Time (ft) (ft) (ft)
CORE SIZE: 2"
O.D.: 3"
I.D.: 2"
CASING SIZE: 4" (4.5")
< DISCONTINUITY DATA
= 5 o€ = e DESCRIPTION AND REMARKS o
0 I Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E S =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T o LW a T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: LéJ
O
C-1-29.0"to 31.5" Dark-gray to black SCHIST c-m | 1I R3 5 2.0 | 2.0 29
— 30 grains of biotite, quartz, other black mafic minerals, 25 1.5 1.0 29.1—
very close to moderate fracture spacing; slightly *60 | 1.5 | 1.0 29.2
i . weathered, medium strong; foliation defined by wavy 70 | 15 | 2.0 311 |
| contorted schistosity and thin (<0.1") discontinuous || I R4 | « ) ’ =
| quartz bands; foliation dips 75 to 90°; 1"-inch thick ]I 25 ;8 %8 %é?
= C-1 98 100 | 97  intrusions of light-gray, fine grained GRANITE at | 5 50 | 10 323 7
29.0-37.2 129.0'-29.1'and 29.5' - 29.6'; from 31.5' t0 37.2% | s | 15 |10l 353
™ | Light-gray GRANITE, f- grains of probable | 70 15 | 40 333 |
L 35 |muscovite, quartz and feldspar; close to moderate | 5 : ) 338
| fracture spacing, lightly weathered, except l 2MOB 15 1 20 | 324
= |moderately weathered at 36.9'-37.2', strong, except ' 30 15 1 20 347
Imedium strong at 36.9'-37.2"; light-gray to II 5 30 | 30 | 357
i Isalmon-pink, c- grained PEGMATITE from 34.0' to, it R3 20 | 20 | 10 361 |
| 1|(3147' and 3}51:3' t(l) 36.1" cg)ntagzti1 v%/ith granite fsteepl}f I R4 3 50 | 20 364
1pping; white clay on mica-rich fracture surface at ’ ’ '
B 1133.3'; red clay on steep fractures at 36.9'-37.2', _ JI || Rr3 gg } '8 2'8 33659 .
I C-2-372"t0 38.7": Medium-gray GRANITE, f- | 10 151 10 370
— 40 { grains of probable quartz, feldspar, muscovite, in | 20 15 1 20 373 |
| | vertical contact with gray to salmon-pink | #5() 1'0 4'0 37' 4 -
PEGMATITE, with coarse grains of feldspar, quartz| ) ) )
- C-2 120 | 100 | 84 : and medium grained gametégdark-gray biotite I 54 3 20 | 1.0 g;g .
37.2-47.2 | SCHIST from 37.2' to 37.4"; very close to moderate ! ¥ 151 10 | 391
B | fracture spacing; slightly weathered, strong; foliatio I R4 3 15 10 392 |
B Il in schist dips 5, parallel to contact with granite. I 40 1'0 4'0 39'3 ]
138.7"to 43.0': Dark-gray to black SCHIST, mediu 20 15 1.0 394
— 45 —4| to coarse grains of biotite, quartz, muscovite, other I 20 2'0 1'0 39' 61
_ilmaﬁc minerals; close to moderate fracture spacing; |, 95 | 10 | 40 398
B |}slightly to moderately weathered, medium strong; | 75 15 1.0 403 |
| [ foliation defined by wavy schistosity dipping 8o | I R3 45 20 | 10 41
90°; light-gray PEGMATITE in vertical contact frodl| 1 |R3/R4 *75.85 2.0 | 1.0 4.4
- 41.1'to 46.0'; quartz-PEGMATITE at 39.2'-39.5" hal 101301 10! 429 7
pitted core surface with numerous healed, partly 1 5 ) ) 434
T open fractures, most dipping 20. 43.0' - 45.0'and ! 30 2_0 1'0 453
L 50 45.8'-46.4' Medium-gray GRANITE, as above, : 5 3'0 1'0 45.8—
except wide fracture spacing. | 20 15 1 10 463
= 45.0' - 45.8' and 46.4'-47.2": Dark-gray to black | 40 | 10 | 10 | 47.057
C3 SC4I;I§T4 7as2 above except extremely close fracturing 30 151 10 47 1
i ] 120 | 100 | 98 t47.0'-47.2' | ' ’ 5
i 47.2-57.2 C-3 - 47.2' to 53.4" Dark-gray to black SCHIST c-T 0001010 g3
M grains of biotite, quartz, feldspar, muscovite, other T 1 |rarsl 5 30 | 20 485

Boring No. FD-6 Sheet 1 of 3
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100  Douglas, Inc.

CORING LOG

(continued)

BORING NUMBER: FD-6

SHEET NUMBER: 2 of 3

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: C. Deigert

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: C. Burzynski
< DISCONTINUITY DATA
— £ oE < e DESCRIPTION AND REMARKS o
*gs “Ij Z L ; ;_’ = (Lithology, Structure, Weathering, Zz E S =
= E ZE i x X Continuity, Strength, Color, Grain Size) a Q ks o
L o L o) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
pd w %)) O o
. g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
I"black mafic minerals, very close to moderate fractur¢ 5 1.5 | 20 49.1
— 55 l spacing; slightly weathered, medium strong to strong,| 2.0 | 2.0 49.2
| rock breaks easily along 1/4-inch thick biotite seamsl; *55 1 1.5 | 2.0 514
™ |wavy, contorted foliation defined by schistosity and ! *A5m| - - 52.2
B |thin (<0.1") ptygmatically folded quartz bands; ' *50 | 1.0 | 1.0 52.4 |
|foliation dips 40’ to 90°. 53.4' - 57.2": Light gray ! I |Ramrsl 55 | 1.5 | 20 | 537
= |GRANITE, uniform, fine to medium grains of white{ 60 1.5 1.0 54.2 4
Ifeldspar, quartz and muscovite; slightly weathered, | 20 | 2.0 | 1.0 55.9
B Imoderate fracture spacing; strong to very strong; | 20y - - 57.2
L 60 high angle fractures parallel foliation in schist; | 20 20 | 1.0 57.9_]
C-4 - 57.2"to 61.5" Light-gray GRANITE, as above,
- except unweathered wide fracture spacing. 61.5' TO 20 | 20 | 1.0 | 605
C-4 66.7": Light to medium-gray GRANITIC GNEISS, 5 15 | 10 616
B 572 _ 67.2) 120 | 100 90 c-f grains of feldspar, quartz, muscovite; moderate 5 3' o 2' 0 62' ]
B : : fracture spacing, except very closely spaced " : :
fractures from 64.1' to 64.6'; slightly weathered, 70 1 L5 1 2.0 62.1
- strong; faint foliation defined by indistinct 25 2.0 | 1.0 62.2
compositional banding dipping 70, ¢ grained, 25 30 | 1.0 62.9
— 65 pink-white PEGMATITES, 1" to 4" thick Swp |- - | 633
B throughout, parallel to banding; 66.7' to 67.2": Black 35 L5 | 3.0 64.1 |
SCHIST, medium grains of biotite and quartz, very 40 L5 | LO 64.3
= 1 close fracture spacing to crushed; weak to extremely]' I |R2/R1 20 1.5 1.0 | 64.35 ]
\weak, friable; foliation defined by schistosity, _ j | 1 |Rar3| 20 | 12 | 1.0 645
- Gigfpirty s dritsts Dk Afay to black SCHIST m-f 20 | 151 40 664 4
| grains of quartz, biotite, other mafic minerals, very 70 | 1O 1.0 66.7 |
close to moderate fracture spacing, except extremely S L5 | 2.0 66.8
— 70 close from 70.15' to 70.4"; foliation defined by, wavy *30 L5 2.0 67 _|
discontinuous quartz bands and irregular schistosity I |Ro/R2| *80 | 1.0 | 40 | 67.1
i dipping 50 to 90°; fine grained quartz band from I*OMB - - 67.2 |
| C-5 H 69.2' to 70.15"; dark-gray, sandy clay FAULT | *65 1.0 | 4.0 674 |
672 -770| 120 | 100 | 68 | GOUGE from 70.2' to 70.3"; 78 healed fracture at | II R4 20 ;(5) %8 6687575
i | 68.1% : . 35 |
| 71.8" to 77.2": Medium-gray PEGMATITE, medium]] *55 L5 | 3.0 1 68.6
B | to coarse grains of quartz, feldspar, muscovite, | 60 | 1.5 1.0 68.9 4
75 | garnet, black mafic minerals; close to moderate | *5 S L5 | 4.0 69
| fracture spacing, except very closely spaced from | 50 1 1.0 | 4.0 | 69.057]
- 175.2" to 75.4'; slightly weathered, strong; bands of | 15 L5 | 2.0 69.5 |
Iﬁne grained gray rock (mostly quartz ?) from 72.1' tb 20 L5120 69.7
- 73.17,73.7' to 74.6' and 75.9' t0 76.5', with near | 50 | 101 3.0 | 699 4
| |vertical, 70 to 90° contacts; Il II |R3/R4 5 1.0 | 2.0 70 |
iblack schist inclusion from 73.9' to 74.3"; healed 3 L5 | 6.0 | 70.15
- |hairline fractures dipping 60 to 70° and 20° to 30°, S L5 | 40 1 704
|with many crisscrossing from 74.5' to 75.3"; core | m |R3/R4 S 1.5 | 4.0 | 70.45
— 80 sides bulge at schist inclusion. ________ J 200120 401 7064
i C-6-77.2"to 87.2" Medium-gray PEGMATITE ¢-m 40 1 2.0 1 1.0 | 714
grains of quartz, feldspar, muscovite, garnet, some 10 L5 1 L0 71.5
- C-6 120 | 100 | 93 epidote (?) along fractures; moderate fracture 10 30 | 1.0 72
77.2 -87.2 spacing, except very close spacing from 77.7' to 78.0' 20 1 3.0 1 LO | 722
i and 79.5'to 79.9'; slightly weathered, except r 55 L5 1 LO 732
B moderately weathered from 79.5' to 79.9'; medium | S L5 | 2.0 73.8
| strong to strong; banded inclusions of black schist | S L5 120 746
L 85 177.7'-78.0', 79.4-79.5', 79.8'-77.9' and 80.1'-80.5, | 30 1 L5120 749
| with contacts parallel to foliation, dipping 59 6" to | 10 2.0 1.0 753
i | 12" wide bands of fine grained quartz-muscovite | *7 0 20} 30 754 1
B Irock in vertical contact with pegmatite. | 70 | 20 1.0 76 |
1183.3'-87.2": Dark-gray to black SCHIST m-f grains df] |y R4 Sy l - 772
= Ilquartz, biotite, muscovite; close to wide fracture I 5 L5 1 1.0 | 77.7 ]
\\Espacing; slightly weathered, medium strong to stron&; 5 L5 | 3.0 77.9
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100  Douglas, Inc.

CORING LOG

(continued)

BORING NUMBER: FD-6

SHEET NUMBER: 3 of 3

PROJECT NUMBER:

LOCATION: Manhattan

PROJECT: No 7 Subway line Extension

CONTRACTOR: Jersey Boring & Drilling
DRILLER: C. Deigert

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/23/06

CLIENT: MTA INSPECTOR: C. Burzynski
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
§ "Ij Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T @ LW ) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
Yfoliation defined by wavy, discontinuous quartz | 60 | 2.0 | 1.0 78.7
— 90 bands and faint schistosity; foliation dips 60to 80°. | 5 120 ] 1.0 | 79.4—
C-7 - Dark-gray to black SCHIST m-f grains of 30 2.0 | 3.0 79.5
B quartz, biotite, other mafic minerals; moderate to 5 2.0 3.0 | 79.557
| C-7 wide fracture spacing; slightly weathered to 5 20 | 3.0 | 79.6 |
87.2 -97.2) 120 | 100 | 98 | unweathered, strong; foliation defined by faint 5 2 3.0 | 79.65
- schistosity and a few thin (<0.1") contorted quartz *35 1 1.0 | 1.0 79.9
bands; foliation dips 50 to 70°, bands of fine *50 | 1.0 1.0 80.2
B grained quartz, 1-inch thick, at 92.0"' and 92.5' and 5 2.0 | 2.0 81.8 7
L 95 from 93.5' to 95.2"; bands parallel to foliation; 30 3.0 | 2.0 81.9_]
numerous subparallel, healed 60 fractures from 90 2.0 2.0 82.1
- 93.5'-95.2', in quartz band. 10 30 | 1.0 82.2
50 | 3.0 | 2.0 82.7
| - i
C-8 - Dark-gray to black SCHIST, as above, except I R4 *28 {(5) ;8 ggg
B closely spaced fractures from 101.2' to 101.8'"; f- 20 | 20| 20 | 858 ]
| C-8 grained quartz -muscovite band parallel to foliation 50 | 3.0 | 2.0 872
97_2 ) 60 100 95 from 98.4' to 99..7' and 101.8'to 102.2'; becomes *65 | 2.0 1.0 883
— 100 1022 more gneissic with depth. 20 30 | 1.0 90.8 1
i 58 | - - 91.4 |
40 1.5 | 1.0 92
= e e O e 40 | - - 92.2 |
C-9 - Medium to dark gray SCHISTOSE GNEISS, II |R4/R5| *60 | 1.5 | 1.0 92.4
B medium fine grains of quartz, biotite and other mafic *50 | 1.5 | 3.0 92.7 7
| minerals, muscovite; garnets up to 0.1" across; close *50 | 1.5 1.0 93.2 |
to moderate fracture spacing; slightly weathered; *40 | 1.0 | 2.0 94.8
— 105 strong to very strong; foliation defined by contorted *50 | 1.0 | 1.0 95.2—
bands and nodules of quartz and faint schistosity; 40 | 3.0 | 1.0 | 96.7
B foliation dips 60 to 90°; medium to fine grained 30 | - - 97.7 7
i Cc-9 granitic bands from 104.3' to 107.9' to 110.1"; *60 | 1.5 | 1.0 | 984 |
102.2- 1 119 | 100 | 97 | pon-foliated; irregular 1" to 3" quartz xenoliths in *55 1 1.5 | 2.0 99.2
- 112.1 black fine grained matrix from 102.5' to 104.0"; with *50 | 1.5 1.0 | 100.2 1
0.1" garnets and 0.1" to 0.3" nodules of gold metallic *50 | 1.5 | 1.0 | 101.2
B mineral at quartz contacts; wavy core sides 5 1.5 1.0 | 101.47
L 110 throughout mafic zones. 30 1.0 | 1.0 | 101.8 |
Svs - - 102.2
- 40 1.0 | 1.0 | 103.3
5 3.0 | 1.0 | 1045
C-10 - Medium to dark-gray GNEISS SCHIST, o | 1 | R4 [ 23 | 30 | 50 | o2
B grains of quartz, biotite, muscovite, other mafic 3 . . 107.2 ]
| minerals; scattered garnet up to 0.2" across; moderate] I R4 SMOB 20 10 | 10834
to wide fracture spacing, except very close fracture I R4 3 . ) 108.7
— 115 spacing from 113.3' to 113.7"; unweathered except 2MOB 20 | 10 109 1
C-10 slightly weathered from 113.3' to 113.7'; strong; 5 50 | 30 | 1096
B 112.1 - 08 100 | 96 indistinct foliation defined by thin (0.1") contorted + 5 15 10 1110151
| 120.3 folded quartz bands and faint schistosity; foliation %50 | 15 | 40 | 11084
dips 60° to 90 slickensides on polished 70 «75 | 15 | 10 111
n foliation fracture at 113.4', with thick(>0.1") gray 35 20 | 20 | 11161
sandy clay GOUGE; poor crack ﬁt", concentration of 80 50 | 10 | 1123
| weathered garnet crystals within 1" of fracture. 5 51 10| 1122
— 120 70 | 0.5 | 4.0 | 113.44
EOBat1203. T T 7] *60 | 1.5 | 2.0 | 113.6
§ 25 | 2.0 | 1.0 114 7
i Sus | - - | 1171
10y | - - 117.4
- 30 | 3.0 | 1.0 | 120.2
10 | 20 | 1.0 | 1203
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MUESER, RUTLEDGE, JOHNSTON & DESIMONE

SHEET _L of _2_

MUESER, RUTLEDGE, JOHNSTON & DESIMONE

SHEET_Zof _2

MG-819
RORIMG BN

WOODWARD-CLYDE CONSULTANTS, INC. BORING NO,____MG-819 WOODWARD-CLYDE CONSULTANTS, INC. BORING NO,__MG-819
R BORING LOG FILENO, 4840 BORING LOG FILENO, 4840
PROJECT: WEST SIDE. HIGHWAY [poT. conTr. no.- D 250002 ELEVATION: +16.3 - DAILY jcASING SAMPLE SAMPLE DESCRIFTION sTRATA[PEPTH . REMARKS
COORDINATES: N 192230.6 : E 1998879.2 bAtum: ManBaEtan PROGRESS| BLOWS | NO. | DEPTH | BLOWS/G” ' LA
BORING LOCATION: MTA Yard, MABSTOA Garage DATE STARTED: 04/01/82 44 17D [30.0 3=10 | Top:Red-brn silt, sm mic fine Bop =30 w = 24 (Top)
INSPECTOR: B. Mukherjee (MRJID) DATE come.:  04/01782 46 32.0 7-11 | sand (ML) AS5FL I *Decomposed mica
CONTRAGTOR: Warren George, Ing. 131 Bot: Lt gray micacecus f-m | ] schist
ORILLER: J. Stevenson Ineceer: C. Soto 1;:/5 - { sand (SP) 4:}1"4'3‘ N 3.4.5
TYPE OF RIG: TRUCK [B SKID [} BARGE MOUNTEDL[] TRIPOD O oTtHER[] - . . . T 3 R
casiNG:DIA. 4 IN, FRom 0.0 70 34.5 F1.DIA N, FROM TO FT. oy I1C 134.5 iRec=1003% Lt gray garnite mica S‘ChlSt' tR Bl T
DRILLING MUD UTILIZED: MUD TYPE ROTARY BIT DIA. 3 3/4 IN. 5 32.5 |RQD=92% | quartz inclusions, mdjtd, P ) S
SAMPLING EQUIPMENT, |—SAMPLER: Spiit Spoon, 2" 0.D. [oriLL RoD BW “ Unitincgts . .E'% 5 T
U—-SAMPLER: DA, IN.: TYPE ) (6= e} o -
(TYPE & SIZE} - - : Ry
CORE BIT Diamond, NX ‘ [corE BARREL Double Barrel . . . O = 40- Core barrel
FEED DURING CORING: MECHANICAL [] HYDRAULIC [ OTHER [J P 2C 139.5 |Rec=100% Light gray mica schist, sm 088 < blocked in run
SAMPLER HAMMER: WEIGHT (LBS) 140 AVG. FALL 30 IN. ey 3.5 [ROD=80% | quartz veins, jtd, UnWExJts 2 e BF - 20.
CASING HAMMER: WEIGHT (LBS) 300 AVG.FALL 18 IN. 2 : » A~ 4
NO. OF U_TUBES . NO. OF VANE TESTS - DEPTHTO ROCK 33 0 FT. DEPTH TO COMP. 47.2 FT. S thy 2
WATER LEVEL OBSERVATIONS ' 3C 143 5 {Rec=1008 Do  1C ﬁp R 45
DATE Timg | PEPTH OF | DEPTH OF | DEPTH TO | ELEVATION CONDITIONS OF OBSERVATION A2 BOD=100% o Ecﬂ: :;Pi.,— ]

HOLE | CASING | WATER OF TIDE Aol ]
04/01/82]1400 | 47.2 | 34.5 | 11.7 At completion of rock 4rilling. 1500 - 788 -
04/01/82/1410 [47.2 | 29.5 | 12.9 - 47.21-
04/01/8211420 [ - 0.0 | 12.9 — 50—

PH?)TS'I:;EYSS- (;tso':: NO, DESPiszEBLOWSIG" SAMPLE DESCRIPTION STRATA Dti:” REMARKS :55:
0715 = ' _ * 0 [*Concrete I
5 [1ID ] 1.5 4-3 D}.c. gray ¢-f sand, sm g\'rl, cndrs 49_7 : : W = Water — -
9 3.5 5-4 silt . (Fil1) (SM) 3 content in % ~
g W, 7] G~
11 8§ L 5. ]
13 |20 | 5.0°] 3-5 |Do 1D, tr brick (Fill) (sM) 5L ]
14 7.0 | 3-3 Ta L _ .
34 g8 [ ] .
23 w 65
12 | 0% .o -
4 TNR [10.0 | 6-4 e 107 -
6 d12.0 | 4-a a° L —
8 3p 112.0 -2 Brn silty m~f sand, trace gvl v 3 | n ]
B 2'57 140 | 2.9 (Fill) (st [§F L 70
g o — 15
& 10 i4p li5.90 £=3 _ I Brn f-c¢ sand, sm silt, tr gvl g v —
6 17.0 1-1 (Fill) {SM) | o E. ] —
5 2 —
4 g8 L J =75
20 0 1 [
o | 27 |sp [o0.0 | 17-14 | Top: Do 4p (Fill) (sM) |3 d [~20- R
fas) — . —
S [19 22.0 7-5 Bot: Lt brn m-f sand, sm silt 21.0 T
S [ 17 (sM) la Be L™ —
:; 13 Ly ﬁ'--::_ . fe S0 el
° 1 gl T — -
S — . _ !
22 16n {250 | 13-13 | Brown m-f sand, sm organic B3 ‘“g i 25_ gégnigyéglt' 7
L 22 27.0 2-3 silt, trace gravel (sm) P& &H |mixture. T
24 27.0 | _l***Med cpt red- ~ e
25 *EE L _|brn silt, sm
x 24 30 jfine sand

RODINA an MG-819
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. ‘ — NTS, INC. NO.___MG=82
WOODWARD—CLYDE CONSULTANTS, INC, BORING NO.___MG-820 - | WOODWARD—CLYDE CONSULTANTS, - 2?&':?) O
BORING LOG FILENO. 4840 - ' s —Toom]
PROJECT: WEST SIDE HIGHWAY [poT.conTR NO: b 250002 ELEVATION: Q.1 DAILY |cASING SAMPLE —— SAMPLE DESCRIPTION sTRATA|PET REMARKS
COORDINATES: N 397373 g E 1999022 8 DATUM: Manhattan ~TOSTESS mLows | NO, | DEPTH ] BLOWSS 30
BORING LOCATION: MTA Yard, MABSTOA Garage DATE STARTED: 03/16/82 Same : botiam |
finsPECTOR: B. Mukherjee (MRJD) DATE cOMP.:  03/18/82 as 15td | T
CONTRACTOR: Warren George, Inc. ' Above . | bﬁ:lc;J I
DRYLLER: J. Stevenson [HELPER: J. Bowen 1100 : : : ‘ UnwsTts . T
TYPE OF RIG: TRUCK [ SKio[] BARGEMOUNTED[] TRIFOD [] OTHEA[] 33,7 [ 3]
JCASING: DIA. 4 IN. FROM 0.07°10.q FT:DIA. o IN. FROM 4 n TO 55 o, FT. ‘ . o ==
DRILLING MUD UTILIZED: MUD TYPE , - ROTARY BITDIA, 3 3/4 N : [~ 7]
SAMPLING EQuiPMENT, [OSAMPLER:  oh1 it onoon. 27 O.D. [pRILLROD  pi7 . : T ]

YPE 8 S12E) U—SAMPLER: DIa. IN.: TYPE : .

( CORE 8IT Diamond, NX ' |core arrEL Double Barrel —40 —
FEED DURING CORING: MECHANICAL [ HYDRAULIC [} OTHER [J B ]
SAMPLER HAMMER: WEIGHT. (LES) 140 AVG, FALL. 30 IN. T
CASING HAMMER: WEIGHT (LBS) 300 AVG.FALL 18 IN. =
NO. OF U—TUBES  _ NO. OF VANE TESTS DEPTH TO ROCK 3.5 FT. DEPTH YO COMP. 33.7 FrT. ‘ T

WATER LEVEL OBSERVATIONS _ - —45 ]
‘ DEPTH OF | DEPTH OF | DEPTH TO |ELEVATION . ]
DATE ME | e CaSING | woarem oF Tibe CONDITIONS OF OBSERVATION 7 | | - ]
03/18/8210730 {22.0_ | 200 4,1 Overnight. Drill rods in hole. ~t 7T
31878211030 133, 7 23.2 9.0 At completion of rock coring, ‘ : 50
1 03/18/8211045 | 337 10.0 6.9 Aftay 3" dia casing completely withdrawn .
3/18/8211100 | - 0.0 6.5 After all casing completely withdrawm | ; ]
DAILY | CASING SAMPLE DEPTH =55 o
PROGRESS | BLows | No. [ DEPTH | BLOWS/E~ SAMPLE DESCRIPTION STRATAL ey REMARKS ' —
01300 5y - o310 _|*Asphalt _ : .
- 'g 18 1D 1.5 3-10 | Gray c~f sand, sm cndrs,gvl,. ‘
g 9 23 3.2112-62/3" | brk, silt (Fill) (5M) . . AT
o 0 ga : Lo —60 —
[ S E Qo |- . 4 - —
1500 | 12 CE L 5
0700 43 l2p 2.01 7-20 |Gray gvl, sm c~f sand, tr silt E = T
77 6.0 (Fill) (GP) g .
69 E; (ﬁ) B - -
83 o — 65
35 _ #55_f Drilled ahead of C
= 3D_{10.0 | 46-76 | Pieces of gravel, trace coarse 8‘5,'5_ - casing
[} : . ~—] . —
‘,g :E 12.0 29-18 to fine sand (Flll) {GP) S 't! - - 15.0'-23.0°". | _
S e 8 . + Wash water color , _ I

- ¢+~ - red-brown at 70

N (o} Do L —

5 . B o8=15- 18.0° ]

9 14 4D [(15.0 15-38 Pieces of wood (Fill) Telescoped 3"

& 17.0 | 18-25 o 7] Teiescop — 7

P 2! - casing in 4" S

~ =0 - 2 -1 casing at 10.0°

o |28 £18.0 J o — 75—

~ N ] ~

oy 20 . ! u-cg. -~

© | 44 50 190 0 5341 T‘_:p: Red-brn m~f sand,sm gvl g (.) 20_ 7 _ B i
1300 | 49 22.0 | 4g-gy_|silt (5m) B Piece of diabase -
0700 107 _Bf)t. B:L_'n gravelly f-c sand,tr _,&B - : gravel in wash =

45/2" silt | (Sp-sM) Y at 23.0°. ' | — 80~

1C 123.7 [Rec=96% Top: Lt gry garnet mica schist ——2§J 'g 25 ]

3 28.7 |ROD=80% | c1jtd, UnWExJts 0 i — 7

o E Bot: Lt gry - garnet mica schist m% s B T

et S
T El blky,UnwW gég R o
.o 20 128.7 lRep= Lt gry 9garnet pica schist, u;.g'g _ :

33.7 |ROD=88% | mdjtd, UnWExJts A 20 .
: : BORING NO. MG-820
BORING NO.___MG-~820
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BORING NO, __MG—824

WOODWARD-CLYDE CONSULTANTS, INC. BORING NO.  MG-824 WOODWARD—C-_LYDE CONSULTANTS, INC. BORING NO.____MG-824 _
, BORING LOG FILE NO. 4840 BORING LOG FILE NO. 4840
FROJECT: WEST SIDE HIGHWAY [oor. contA. No: D 250002 ELEVATION: +5.7 DAILY ICASING SAMPLE SAMPLE DESCRIPTION sTraTa|PEFTH REMARKS
COORDINATES: N 192491.8 E 1998852.4 DATUM: Manhattan FROGRESS [ BLOWS | NO. | DEPTH | BLOWS/S" - : - AFT) :
BORING LOCATION: MTA Yard, Ramps DATE STARTED: 04/07/82. 1C 29,5 |Rec=98% [Green to light gray hornblende ' 30_|
INSPECTOR:  ¥.K. Chan (MRJID) DATE COMP.: 04/08/82; by 34.5 |RQD=84% mica schist, tr quartz veins & S
CONTRACTOR:  Warren George, Inc. ‘ g mica schist, jtd, UnWExJts. ic | ]
[DRILLER: J. Farrell [HELPER: G. Mccartar & S—
TYPE OF RIG: TRUCK B skiD 7] BARGE MOUNTEG[] TRIPOD O oTHER[ 34.5 [ 35
CASING: Dia. 4 iN. FROM 0.07T05.0 FT;DlA. 3 iN. FROM 0.0 70 29.5 FT. 8 2C | 34.5 | Rec=96% | Light gray mica schist, trace 177
DAILLING MUD UTILIZED: MUD TYPE Ouick-Gel ‘ ROTARY BITDIA. 3 778 in, = 39.5 | ROD=B4% | quartz inclusions, mdjtd, I
_ : : w . Jts
SAMPLING EQUIPMENT, o onMPLER Split Spoon, 2" O.D. [oRLL RoD NW < UnWExJts 22 -
YPE & SIZE) U~SAMPLER: DIA. IN.: TYPE _ py ) UG —
o _ CORE BIT Diamond, NX [corE BARREL Double Barretl 13975 L 40—
FEED DURING CORING: MECHANICAL [] HYDRAULIC R OTHER [J 1200 I
SAMPLER HAMMER: WEIGHT (LBS) 140 AVG.FALL 30 1IN - —
CASING HAMMER: WEIGHT (LBS} 300 AVG.FALL 18 N : | — -
NO. OF U—-TUBES - NO. OF VANE TESTS - DEPTH TQ ROCK 27 . i FT. DEPTHTO COMP, 30 .5 FT. — -
WATER LEVEL OBSERVATIONS R — 45—
DEPTH OF | DEPTH OF | DEFTH TO |ELEVATION — 7]
~ DATE Tme | casING | waren oF T1DE CONDITIONS OF OBSERVATION 7]
04/08/82]0730 20,0 5.0 0.9 Overnight - mid in hole. L.
04/08/82[1120 | 39.5 29.5 _ 5.0 At completion. Water in hole. —
DALY |casinG SAMPLE DEPTH p—
PROGRESS | BLOWS | NO. | DEPTH | BLOWS/S” SAMPLE DESCRIPTION STRATA ey REMARKS _.55 —
1300 10 D Q.0 6-8 Dark brown f-c sandy gravel, Yy 0 W= Water —
15 1.2.0 9-8 some silt, trace glass +# . _content in % — -
17 - (Fill) (GM) PHAL -
e 31 t ” g ] L0 —
- L] g8 |5 —
= [ E w N
- 53] q o
o — R [ 5.5 | 6-8 P N S
g 7.5 | 5-6 BolL — -
a M l2p | 7.5 2-9 _ | bark brown f-c sand, sm silt, [ ,.[ ] 65—
= 9.5 16-13 trace brick (Fill) (sM)i{© o -i‘j b —
o Q INR {10.0 3-3 o oo .al 10 ]
L A [T T
> 12.0 3-4 - =ear T
e 3D_ji12.0 5-3 Black organic clayey m~f sand gj:fg_ N —  —
g 14.0 | 4-6 (Fill) (scC) § aal 707
4D 115.0 1-1 Medium dark gray organic silty "15“:_0—: 157 W= 72 =
1530 17.0 1-1 clay, tr fine sand, decomposed 5 L ] ]
0700 wood (o) | ¥ L ] T
T
.5 - _ ™ 75"
_ > S T SR
2D _120.0 | 1/12" Do 4D, trace vegetation (OH) g 20_ W= 57 ~
g" 22.0 2-2 - 8 ]
= . 7 _—
5 <p ﬂ - ] [
» e 80
24,0 N S
o 6D [25.0 6-5 Red-brn silty f-m sand, sm silty] 294, '25_ —
= 27.0 5-6 clay layers, tr gravel, mica 2 250_ ] Decomposed rock —
e ' (sM) T——*1_ _| fgmts, in wash E——
3 sH [ at 27.5'. a3
. =] 30

BORING NO.__MG~824
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WOODWARD-CLYDE CONSULTANTS, INC, BORING NO, o825
BORING LOG FILE NO, 4840
PROJECT: WEST SIDE HIGHWAY [ooT. conTr. No.. D 250002 ELEVATION: +6.2
COORDINATES: N 192600, 2 E_1998598.9 DATUM: Manhattan

BORING LOCATION:

MTA Yard, MABSTOA Garage

DATE STARTED: 04/02/82

INSPECTOR: B. Mukherijee DATE comp.:  04/05/82
CONTRACTOR: Warren George, Inc.
DRILLER:  J. Stevenson

[HELPER: C. Soto

TYPE OF RIG: TRUCK 3

SKID[] BARGE MOUNTED O

TRIPOD [

OTHER [}

CASING: Dia, 4

IN.

FAOM 0.0 710 35.0 F71..01a, 3

N, FROM 0.0 70 49.5 FT.

DRILLING MUD UTILIZED: MUD TYPE

Zeogel

ROTARY BITDIA. 3 3/4, 27 15/16 1IN

SAMPLING EQUIPMENT,
(TYPE & SI1ZE)

D-SAMPLER:

Split Spoon,

2" o.D.

[DHILL ROD BW

U—SAMPLER: DA,

IN.: TYPE

CORE BIT

Diamond,

BX

|core BARREL Double Barrei

FEED DURING CORING: MECHANICAL N}

HYDRAULIC

OTHER [J

SAMPLER HAMMER: WEIGHT {LBS)

140

AVG. FALL 30 N

CASING HAMMER: WEIGHT {LBS)

300

AVG. FALL 18 N,

NO. OF U~-TUBES

NO. OF VANE TESTS -

DEPTH TO ROCK 49_5

FT. DEPTH TO COoMP.GB .0 FT.

WATER LEVEL QOBSERVATIONS

DEPTH OF | DEPTH OF DEPTH TO |ELEVATION
DATE TIME HOLE CASING WATER OF TIDE CONDITIONS OF OBSEHVATIDN
1 /0578210715 | 60,0 | 49,5 3.0 Over weekend
04/05/8211430 68.0 | 49.5 4.9 At completion of rock coring
4/05/821 1440 68.0 35.0 9.0
nas05/8211500) 8.0 | 20.0 4.5
4/05/8211510 = 0.0 8.2
DAILY | CASING SAMPLE DEP
PROGRESS | BLOwWS | NO. DEPTH BLOWS/6" SAMPLE DESCRIPTION STRATA (FT-;.H REMARKS
0700 _ 1D 0.5 12-12 Dk 9rY¥ c-f cinders, sm silt * 0 *Asphalt
16 2.5 8-9 (Fill)(sM) { 0.3 [T T W = Water
14 ' [~ "] content in %
3T -
. Q -~ = —
32 _ @ o 5
14 2D 5.0 74 Dk gray. c-f cinders, some g ﬂ .
11 7.0 4-5 organic silt (Fill)(sm) (5§~ [ _
14 @ .
@B [T 7
13 : wg -
18 . H % 10
11 i3p J10.0 2-1 Gray fine sand, sm organic silt|9 & [ i e
& 12,0 1=2 . (Fill) (SM) o ltl; B n Lost all drlli&.:mg
82 . » v water at 12.0°'.
87 ¢ U B )
£ 0 |
g 43 e — 15—
Uﬁj 28 14p 115.0 | 12211 | bk gray c-f sand, sm silt, gvl |, .5 [ 77|
30 17.0 1 3n-13o (Fill)(sm) {8 ¢ [
62 o
o 45 i
o - ' S
3 46 _ S8 - 20 -
o 30 INR [20.0 | 15-21 O
< 56 22,0 6-3 YL
© 42 [5p 22,0 2=12 | Gry mic silty f-c sand, some g,ﬁ A
43 24,0 | 317-20 | rock fragments (Fill) (sM) oﬁ A
9]
26 ah 125.0 14-1.9 | Gray mic f-c sand, sm silt .8 n ...25:
1 27.0 321 (Fil1}(sM) } o ¥ [ |
113 u g
. o0 |- o
76 37 L
8_2 30 .

WOODWARD—CLYDE CONSULTANTS, INC. BORING NO. MG-825
BORING LOG 4840
SANMPLE SAMPLE DESCRIPTION REMARKS
NOC. | DEPTH | BLOWS/E™ _ _
7n_{30.0 [WR/12" ['Top: Soft blk org silty clay,tr *7D Top
32.0 4-4 mica (OH) Top: W= 52
Bot: Med gry org silty clay, sm|o g Bot: W =55
shells, fine sand  (OH) g o
%
8D }135.0 1-1 Medium gray organic silty clay, & o 48
' 37.0 2-2 some shells, trace fine sand v, @
U (oH) i? E o
D 3 R
igy
a 9D 140.0 i/12" Med gry org silty clay, tr fine g g 5 53
S 42.0 2~2 sand partings, veg {OH) R v
E & a8
o
—D —
by 285
g 10D [45.0 | WH— Top: Do 9D (OH) =G 0 Top: W= 34
0 47.0 1-2 Bot: Gray f-m sand, sm organic | 46.0
: silt, trace peat, shells (SM) g
la
5 8
1C [ 50.0 |Rec=94% | Lt gry to white granitic 7
55.0 |RQD=46% | pegmatite, cljtd, UnW to S1W- ;
g . .
N
2 8 .
S 2C | 55.0 [Rec=98% | Do 1C 'E _42 New dlal:lond bit
60.0 | ROD=26% g .t]) at 55.0°'.
o 3
8 &
2o
3C |60.0 | Rec=93% | Do 2C, trace quartzite S ;] 5 Core barrel .
63.0 | ROD=50% g4e blocked at 63.0
, cte
4C 163.0 | Rec=98% | Lt gray to white quartzite 7 ﬂ 3_3
68.0 | RQD=84% | and granitic gneiss ¢, Jtd, UnW U’j;j S
P og
B B g
A O
1 24
68.0

BORING NO.____MG-825

BORING NO.

MG-825
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WOODWARD-CLYDE CONSULTANTS, INC. BORING NO. MG-826 _ ' WOODWARD—-CLYDE CONSULTANTS, INC. _ BORING NO,___MG-826
_ BORING LOG ' FILE NO, 4840 . _ | ' BORING LOG FILE NO.____4840
proJECT: WEST SIDE HIGHWAY [poT. conTa. no.: D 250002 ELEVATION: +5_7 DAILY ]CASING SAMPLE SAMPLE DESCRIPTION sTRATA|DEPTH REMARKS
COORDINATES: N 192690,5 E _1998435.2 DATUM: Manhattan PROGRESS | BLows | NO. | DEPTH | BLOWS/E™ {FT) :
BORING LOCATION: MTA Yard, MABSTOA Garage ___ |PATESTARTED: 04/01 /82 7D}30.0 | WH/12" | Soft dark gray organic silty 30 _ Ww=269
| iNsPECTOR: Y. K. Chan : DATE COMP.: 04/02/82 . M 32.0 2-3 clay, tr fine sand seams (OH) |
CONTRACTOR: Warren George, Inc. . - u ’ -
JoriLLER: J. Farrell |HeLrer:  G. McCartar D —
TYPEOFRIG:TRUCKE . sxip[J ‘BARGE MOUNTED [T TRIPOD [} OTHER 5} : " e 35 et
CasING:DIA. 4 N, FROM 0.070 11.0 Fr.0IA. 3 N, FAOM 0.0 70 71.0 FT. o 80135.0 | wm-1 Do 7D, trace shells, veg (OH) ] | | W =46
DRILLING MUD UTILIZED: MUD.TYPE Ouick Gel _ AOTARY BIT DIA. 3 7/8IN. g 37.0 1-2 y —
SAMPLING EQUIPMENT., 3_§A::L5nf Split Spoon, 2" 0Q.Dp. et ron NW E I
(TYPE & S12E) —SAMPLER: DIA, IN.: TYPE . D d b
CORE BIT Diamond, NX [cOoRE BARREL pouble Barrel ‘ 40
FEED DURING CORING: MECHANICAL ] HYDRAULIC [} OTHER [] 9D{40.0 | 1/12" | Do 8D (OH) 9 | | W =52
SAMPLER HAMMER: WEIGHT (L B8} 140 AVG, FALL™ 30 IN. 42.0 {wH/12" o —
CASING HAMMER: WEIGHT (LBS) 300 AVG. FALL 18 N, H - —
NO. OF U—_TUBES —— - NO. OF VANE TESTS  ~_._ DEPTH TO ROCK  §9,0 £T. DEPTH 7O COMP, 82.0 FrT. + —
WATER LEVEL OBSERVATIONS o — 475 — !
: DEPTH OF | DEPTH OF | DEPTH To |ELEVATION ) ' 10nl4s.0 2-2 bo 8D {OH) < - ] W= 52
DATE TIME | CASING | wATER oF TDE CONDITIONS OF OBSERVATION 27 O o s ]
04/02/82 | 0710] 82.0 | 71.0 | 6.2 . Overnight ' ) S
04/02/82 | 0815 82.0] 0.0 | 6.9 ' i R S
; ' ‘ _ 2 =50
110} 50.0 1=2 Medium dark gray organic silty | & | = _{ W= 57
}152.0 2-3 clay, trace fine sand - {(OH) g L ]
O
Sgl |
DAILY | CASING SAMPLE : : aley
SAMPLE DESCRIPTION OEPTH G pe g 5=
PROGRESS | sLOws | NO. | DEPTH | BLOWS/8~ STRATAI™ ch REMARKS - 112D} 55,0 |WR/24" | Do 11D, some fine sand, trace 4 g _55__ W= 35
0700 - x O [*Asphalt 57.0 shells (o) ol ] ‘
0.3 - - ) oo
L_LD 1.0 23-16 |Gray c~f sand, sm gravel, trace W = Water o ?,’ — =
3.0 | 14-11 [silt (Fil1)(SP}) | § | 7| content in % - Sl -
_ - : w
- T : : 5 — =~ 60—
o~ 5 - 13DL60.0 ¢ WH/12" | Medium dark gray organic silty aal -l w=41
2D 5.0] 6-8 [Gray silty fine to medium .,5;',: o N 62.0 | 3-3 clay, tr fine sand, shells, ERF S
7.0} 7-7 lsana (Fill)(sM) | o & [ ] Si veg (o) | o L
. 2
a WL o SR
S N B S poS n . I B 765 w=33
B 39 **xTried for 14D} 65.0 | WH/18" | Medium dark gray organic silty 2 L
E'- #Nr | 10.0 75 o % :10: sample twice 67.0 1 3 clay, tr fine sand, veg (OH) SO
g 120 3=3 o ) .
— — No recovery. "
a ;1 3pl12.0 3=3 _{Black c~f sand, . sm silt, tr ol __ Y 69.0 = Tei?_scogigige 4"
14.04 13-17 lgravel . Fill) (SM i UL o cashd
g ( ) (sM) o3 = o . 70 casing to 72.0'
U0 |=np - , o >
o 4D{ 15.0 3=3 _Blk f-c sand, sm silt, tr gvl 8 - __15_ i o 72.0 — zoss:l_ble 4 "
@ i72.0 3=3_ decomposed wood, sls(Fill) (smy{ §~ | | 1C; 72.0 | Rec=983% 1.‘op: Gray garnet: mica .s;ch:rhs.t:f o El ecomposed roc
P o & 77.0 | ROD=88% ] jtd, UnWExJts B dé— B
< ou {7 Bot: White quartzite, mdjtd. g P - 75—
3 PP = UnW. ® 4 2 7571 Mica schist is
: 8O 204 g B . -
Dt 20.0 €-3 |Gray-brn clayey fine to medium a s 20 S HE VEry micaceous.
22.0 3-4 i11) SRR 2C | 77.0 | Rec=98% | Top: White gquartzite, mdjtd 3
sand, trace gravel (Fill) {sC) aa L -1 color of mud was gz 5 TRoboocs Un‘{r% ety Jre, E g‘ E— -
N . . ' . - = L —
23.0 black at 23.0°. Bottom: Gray garnet mica s&':,"é .8_' 80—
.. - 7 schist, mdjtd, UnWExJts f«" o B_ ]
6D| 25.0 222 | Soft black organic silty clay, o0 L] w=12 1530 OPn -
27.0 3-3 trace fine sand . (OH) | m*SOEt—med,dk gry 82.0 . _
: | org silty clay, R
28.0 | tr f sa, £ sa ‘ 85
* 20 seams,sls, veq.

..BORING No,___MG-826
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MUESER, RUTLEDGE, JONSTON & DESIMONE ~ suger 2 of _3
 WOODWARD-CLYDE CONSULTANTS, INC.

BORING LOG FILENO, __ 4840 , BORING LOG FILE NO..__4840
PROJECT: WEST SIDE HIGHWAY [poT.conTR NO: D 250002 ELEVATION: +5.5 DAILY  |CASING SAMPLE SAMPLE DESCRIPTION il REMARKS
COORDINATES: N 192663. 3 E_1998186.4 baTuM: Manhattan FROGRESS | BLOWS | NO. | DEPTH (3 i
BORING LOCATION: MTA Yard Ramps DATE STARTED: 04/07/82 44 _|NR }30.0 |30 _]
INSPECTOR: " B. Mukherijee (MRJID) DATE COMP.: 04/09/82 22 30.3 o 8 f— =
CONTRACTOR:  Warren George, Inc. 32 1; §a9l o
DRILLER: J_Stevenson |[HELPER: ~C. Soto 34 : ZICEC Y SR
TYPE OF RIG: TRUCK [ SKiD[] "BARGEMOUNTED[] TRIPOD [] OTHER [] 35 CE . 35— W= 64
CASING: DIA. 4 IN. FRoM 0.0T040.0 f7.01A. 3 N FRom 0.0 701155 Fr r 42 7D135.0 Stiff black orgapic clay, trace|3s5.0 | ‘—*35_0. 40.0"
DRILLING MUD UTILIZED: MUD TYPE ROTARY BITDIA, 3 3/4 . 26 37.0 vegetation o (CH) 3 - -1 & :11 a 'h a
' D-samPLER:  Split Spoon, 2" 0.D. loriLL roD BW 26 E o 49 % atea
SAMPLING EQUIPMENT, RV of casing.
U—-SAMPLER: DIA. IN.: TYPE . 25 IS ol
(TYPE & SIZE) - 0 a
CORE 8IT Diamond, NX [core BARREL Double Barrel o 23 . ! . - 40—
FEED DURING CORING: MECHANICAL [] HYDRAULIC ] OFTHER [J ' -al é 8D]40.0 Medium gray organic silty clay,.l40.0 [ = _| W 69
SAMPLER HAMMER: WEIGHT (LBS) 140 AVG.FALL 30 N, O 42.0 trace shells (OH) E—
CASING HAMMER: WEIGHT (LBS) 300 AVG.FALL 18 IN. . —
NO. OF U~TUBES NO. OF VANE TESTS DEPTH TO ROCK 1153 FT. DEPTHTOCOMP.135,0 FT. & —
, WATER LEVEL OBSERVATIONS . g = . 1 — 45=1 W = 53
DEPTH OF | DEPTH OF | DEPTH TO |ELEVATION ) ~ H | _9pl45,0 Medium gray organic silty clay, - d W=
DATE TME [T e | creia wATER poialie: CONDITIONS OF OBSERVATION f; o 47 0 trace shells {OH) I
04/08/8210730 | 62.0 | 40.0 4.6 Overnjght r . ' 2
04/09/8210715 [135.3 [135.3 | 6.0 ‘ M - B IR~ I
4/09/8211430 {135.0 [115.3 2.0 At completion at rock coring a -~ : ' - - S 50T Ll ag
4/12/82 10730 = 15.0 5.7 Over _the weekend M1 1opl 50.0 Do 9D, some fine sand (oH) ‘m L
4/12/8210800 | - Q.0 5.0 = 22.0 ' o= -
_ : = A SR
® o vt A S
“~ 1 i
DALY [casING SAMPLE DEPTH o o — 557
PROGRESS { BLOWS | NO. | DEPTH | BLOWS/G™ SAMPLE DESCRIPTION ISTRATA (FT) REMAHKS Q 11Dl R85.0 Medium gray organic silty clay,] @  |_ 5__ W 47
0830 - D[ 0,75 | 32-19 Brown cinders, sm c-f sand, 5,2 -0 K%SP %J'E S =0 trace shells (OH) rg -
. . . — - = Water 1)
28 - . ; — =
= _ 2.751 10-30 silt, tr gravel (Fill) {SM) . 4 content in % :’; -
. o .
37 g ~ ] g 60—
56 : 8 85:— T 120} 60,0 Do 11D (CH) H | _ W=D53
Q Bt 5 . :
S |2 {201 5.0 [ 9-16 lGry-brm silty f-m sand, tr gvl |1 § | ° 1230 62.0 N
s [z 7.0 | 9-10 |cndrs, brick, mica (Fill) (SM) g 0 0700 5 = -
34 o7 = Sal S
~ |21 o I I " by
el L _ . . 5y [ 5 5o _
,'g 13 - § :ﬁ 13Dl £5.0 Medium gray organic silty clay, ,‘_,“ . | W=57
5 I'23 32110.0 1 11-17 |Top: 18" Do 2D (Fill) (smy |~ & H10T] 610 tr shells, fine sand partings : ]
o 25 iz.0. .| 12-8 Bot: 6" Red-brn silt, sm fine 35l (R | p L -
> | 38 sand (Fill)  (mr) |, O @ -
L2 583 | o 7]
.8 Lz 2 o8l c ] 14p 70.0 Do 13D (OH) | o | ""_| W= 34
15 4D [15.0 1-3 Dark gray c-f sand, sm gravel, 8549 5__ o 72.0 ' 8§ [~ -
o 15 17.0 3-5 silt, tr cndrs, mica (Fill) (). pa B g : A S
© 1 16 - B 3 5 o . ]
~ A DB ] 7]
518 Yo A 75
5 |18 2 u_z 7 15D] 75.0 Do 13D (M)t u | "] W=50
© [*19 5D120.0 | WR-13 |Med black organic silty clay, [20.0 | 0: W = 58 77.0 I .
18 22.0 9-6 tr fine sand, wood, bricks (OH) g |- _]*20.0'-25.0" 9 ] —
12 a8 ] drilled ahead of 5 2
® 26 n g casing. e 807
27 2 g 5 160 80.0 | 2-3 | Do 13D (OH) 807 w=139
: 25 - o : '
28 | 6D125.0 | 30~19 |Gray-brn mic silty £-m sand, sm(25.0 | *° _| 6D rock fgmts 82.0 ] _4-2 I
43 27.0 | 12-13 | rock fragments (sm) | o . _lare decomposed —
80 : =0 '_r:i:__, i mica schist. T ....135_.
69 a g B ] i)
'90 30
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. , BORING NO.

" BORING NO.__MG-827
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WOODWARD--CLYDE CONSULTANTS, INC. BORING NO.___ MG-827 ' : - WOODWARD—-CLYDE CONSULTANTS, INC. - BORING NO.__ MG-827P
BORING LOG - FILE NO. 4840 : : BORING LOG ~ FILE NO.__4840
SAMPLE . - ' ) .
- Pnzzl;;ss ztz”v:: No. | oEPTH | BLOWS/ES" SAMPLE DESCRIPTION STRATA D(E::)H * REMARKS PROJECT: WEST SIDE HIGHWAY [oot. conta. wo.: p 250002 ELEVATION: +5.5
_ i ) : COORDINATES: N 192674 E 1998158 DATUM: Manhattan
' 17pj85.0 |- 2-2 Medmum'gray organic silty clay,|. L % | w =59 BORING LOCATION: MTA Yard, MABSTOA Garage : __|PATESTARTED: 04/12/82
87.0 6-5 |{some fine sand (CH) ] INSPECTOR: B. Mukherjee (MRJD) DATE COMP.:  (04/12/82
ﬁ I ' CONTRACTOR: Warren George, Inc. '
S DRILLER: J. Stevensan ' [HELPER: C. Soto
. : . . ' £ L-gge~ TYPE OF RIG: TRUCK [ skiD[] BARGE MOUNTED[] TRIPOD[] OTHER[]
18D[90.0 WH-6 | Medium gray organic gllty clay,, & | Y ] w=39 CASING: DIA. 4 IN, FROM (3,0 TO 20.0 FT.: DIA, IN. FROM To FT.
92.0 3-2 | trace fine sand partings (OH) 9 L - DRAILLING MUD UTILIZED: MUD TYPE ____ROTARY BITDIA. 3 3/4 IN.
. _ : ; _ |omi D
W T _ SAMPLING EQUIPMENT, | onMPLER Split Spoon, 27 0.D. I il il
] ' JU-SAMPLER: DIA, IN.: TYPE ,
fard : B - 95; [TYPE & 5126} CORE BIT : [core sarAEL
g 19D] 95.0 WH-1 | Medium gray organic silty clay,,] o L7 w=40. FEED DURING CORING: MECHANICAL [] HYDRAULIC[] OTHER [} '
U:; : a97.0 5-9 some fine sand - (OH) + —— SAMPLER HAMMER: WEIGHT (LBS) 140 AVG, FALL 30 IN.
ﬁ ] CASING HAMMER: WEIGHT {LBS) 300 AVG. FALL 18 N, .
. NO. OF U—TUBES - NO.OF VANE TESTS - DEPTH TO ROCK  — FT. DEPTH TO COMP. -  FT.
E = 100~ A5 _ WATER LEVEL OBSERVATIONS
20DJ100.0 WR=2 | Medium gray organic silty clay,| T |~ | W= DEPTH OF | DEPTH OF | DEPTH TO |ELEVATION ‘ :
o 102 .0 2-11 | trace fine sand partings, peat Bol - , DATE TmMe [T CASING | warer oF TIDE CONDITIONS OF OBSERVATION
2 ©m | ~wl.  |oas12/82[1000 | 20.0 20001 2.0
?é_‘ — BRI =1 S | 04/12/832]1300 |15 5 15.0 3.9 Inside piezometer
<t ' ' O S0 - ] :
o 21D|105.0 5=ll| Medium gray organic silt, sm a %'1_1'05___ W = 32
107.0] 16-16 { fine sand and clay (o) | &AL _
' dhulL
o
ol s 1] 5 —
. ﬂ D = 10 W = 52 . DAILY | CASING SAMPLE SAMPLE DESCRIPTION STRATA|PEPTH REMARKS
22011100 25 Stiff gray organic clay, some o g L | w= 73 (Peat PROGRESS | BLOWS | NO. | DEPTH | BLOWS/G™ {FT)
212 0 7-10 | peat, trace decomposed wood §-“)_ _| portion of the 0700 13 0
: {OH) a8 _| sample) 18 :
gil 7 | T -
1500 . , ' 115 | 34 | - 4
0700 23D{115,0( 100/4" ; Light gray micaceous f-m sand, 115-0__ _1* Decomposed ‘ 12 :
115.3 tr ¢ sand, silt (sp)*| 3 g . _| mica schist. . 20 — 5 7]
1C1116.01Rec=88% | Light gray garnet mica schist, |2 & ] g (110 T
121.0 |ROD=12% | broken, S1W to HiW L8.0 ] é 88 T
m =1 2 (= '2,“ 19 N -
s - 0 —_ - P 10 i0
%- 204121.0 1 Rec=82% | Light gray garnet mica schist, g ﬂ-m_ _|run #2C ’; 25 T
3 125.0 | ROD=25% | trace quartz veins, clijtd, o Uf*.é_ _|core barrel A T30 ]
o : UnWExJts. 84 E[r' _iblocked. _ 20 =
ol o [2° i
3Cl125.0 Rec=02% | Top: Light gray mica schist, tx] p 5 | 120 S 12 . ~ 154
N 130.0 | ROD=30% | quartz veins,broken,UnweExJts |.3 S#{ | R iD|15.0 3-3 | Gray-brown medium to fine
= Bot: White mic quartzite, clijtd 'S .*g'g_ . 3 11 17.0 4-5 sand, trace gravel (Fill) (SP) B :
<3 UnWExJts @ g' Ol 13
oy L S —~ —
ps : SR SN 12 S
4C1L30.0 lRec=100% Light gray mica schist & mic |3 'd 5[ 1307 1300 12
135.0 |ROD=88% | quartzite, mdjtd, UnWExJts ﬁ,;-%__. d 20.0 207
o gl ' '
£ - —~
1430 Heg T L
135.0f 1357 ~
— — 25 =
140 ] I
30

s ONYD

BORING NO,_MG-827 . e
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FILE NO. 48 gQ WOODWARD—CLYDE CONSULTANTS, INC, . BORING NO. MG-828
MUESER RUTLEDGE , JOHNSTON & DESIMONE SUBCODE _sMpst ' - BORING LOG FILENO, 4840
PROJECT: WEST SIDE HIGHWAY IDOT._CONTH. No.: D 250002 ELEVATION: +5.3
CONSULTING ENGINEERS : COORDINATES: N 192784.1 E 1998289.0 paTtum: Manhatfan
BORING LOCATION: =~ MTA Yard, Ramp : . |patEsTAaRTED: 04/02/82
PIEZOMETER RECORD INSPECTOR: Y. K. Chan (MRID) DATE comp: U3/UI702
' . ' CONTRACTOR: Warren George, Inc. . .
_ DRILLER: J Farrell |HeLPER: Mr, G. McCartar
l " PROJECT _WBST SIDE HIGHWAY - CONTRACT 5 PIEZOMETER NO. MG-827 P TYPE OF RIG: TRUCK [} skiD[] BARGE MOUNTED[] TRIPOD [] OTHER[] '
' LOCATION _MABSTOA GARAGE , CASING: DIA. 4  IN.. FROM (,Q7T0 10.0 FT:DIA. 3 IN. FROM 0,0 7o 105.0FT.
. 5 _ 4 .8 DRILLING MUD UTILIZED: MUD TYPE Onick Cal 7 ROTARY BITDIA. 3 7/8 IN.
12th AVE & W 30th STREE -12-82 _ . s " 3
l PIEZOMETER LOCATION S T VDATE OF INSTA:I{.}?TION SAMPLING EQUIPMENT, |2 z:::::zz D,SApllt S?,?OH;PEZ o.D. [oriLe Roo NW
' B. Mukherjee = 1DiA = T :
=l _SEE SKETCH ON BACK ‘ RES. ENG. : {TYPE & SIZE) COREBIT  piamond, NX [conre sarreL Double Barrel
7 E - FEED DURING CORING: MECHANICAL [] HYDRAULICE] OTHER [T ] ]
' . . . P|EZOMETER TYPE _DOUBLE TUBE POROUS PLASTIC SAMPLER HAMMER: WEIGHT {LBS) 140 ‘ . AVG. FALL 30 n,
' STRATA PIEZOMETER |DEPTH _ CASING HAMMER: WEIGHT (LBS} 300 AVG. FaLL 18 N,
, ' INSTALLATION | (FT) NO. OF U-TUBES  _ NO. OF VANE TESTS - DEPTH T0 Rock 103.0 FT. DEPTHTO COMP.115.0 FT..
' DETAILS INTAKE POINT WATER LEVEL OBSERVATIONS
GROUND : _ = _15.5 :
; SURFACE : depth to bOHOITl, ft DATE Timg |PEPTH OF I DEPTH OF | DEPTH TO | ELEVATION CONDITIONS OF OBSERVATION
ELEV - depth to 10p' fi= 12.5 HOLE CASING WATER OF TIDE .
I 777777 7R s length, ft=_ 3" = 04/05/82}0750_| 57.0| 10.0 | 4.4 Over weekend with driiling mud inside te Ioie
27 £ 21 0 diameter , in= =1.5 ., ft = 0.125 F =2R 04/07/82 0800 105.0 | 105.0 4.5 At start of drilling w/water inside the hole
- = : 04/07/8211045 115.0 10.0 4.5 : _ B .
l | CHIET STANDPIPE/RISER (DOUBLE TUBE)
. 3 E 50 elevation of rim, ft=_ 45 5 |
A= B - diometer,in=_ 3, ft= =21
y . St A % ’ S 2-031 DAILY | CASING Sanp L | SAMPLE DESCRIPTION DEPTH
_ ~I, §2 PROGRESS | BLOWS | NO. | DERTH | BLOWS/E" STRATAl Ylem) REMARKS
s Sl & O READING TIME | DEPTH — RIM | ELEVATION . 0830 = . 5.3 L. 0 |*Asphalt
: Z Y0  WATER OF WATER REMARKS 21 iD 0.5} 10-8 Dark gray c-f sand, sm cinders, W = Water
l DATE | CLOCK ‘ : 17 2.5 -5 silt, tr gvi (Fill){(sM) | @ @ [~ 7| content in %
_ 1) 10.0 : 22 I
i 1| 4-12-001300 3:9 1.6 High Tide 1220 13 s8I 5 ]
- » . H : [&] _— —
l il >—10-8211503 4.7 0.8 High Tide 1115 21 12p | 5.0 22-17 |Black c-f sandy gravel, trace 077
_ A 30 7.0 | 6-13_|silt (Fill)(Gp) | £ 2
) l. ." 26 E ﬁ — mn
l M I3 3' 30 o o [ T
| Els! 15.9 _ 28 _ a7
Ry 3D 0.0 17-13 Dark brown c~f sand, some g'g :10:
“50,-:’5'? 35‘ 12.0 5-5 cinders, trace gvl (Fill) (SF) ;;,'g I
$',",= :‘; '§ A .8 - —
- e % L]
. phewr} . g QO e —
. Ty © g 15 **Attempted
AT ey 1)1} T o . -
I : o NR{ 15.0} 5-3 o U:Q_ —sample twice.
: o 17.0 1=3 _ E‘Ef;}'" — No recovery.
: é 4D _|.17.0 5-5 BI[.ack c-f sand, sm cndr-:s, tr S 8t~ - sample 4D is
I_ 19.0{ 8-9 silt, gvl (Fill) (SP) o [ - probably wash.
- 2() -
_ 25.0 o 5D 1 20,0 4-1 Black ¢-f sand, sm cndrs, tr a IE_,_,__ _
. < 22.01 2-4 organic silty clay, gravel 2 o3
: E’i (Fill) (sp) Ha N
. o 23,0
i ‘-' ° Rk
i\ 6D | 25.0 2-1 Medium black organic silty clay,|© %‘p‘:25: W= 71 -
™ ' 5 5 27.0 1-2 trace fine sand, veg, wood (OH) f; vt-)!'g ]
Sand S5e%%e Bentomte GROUND SURFACE ELEV.Z: z E :‘ — -
- . @ -~ 0
l G2 Heravel RSN 6rout = w30 ]

MG-827p ' : :
PlEZOMETER NO- - " DADIAS RN MG"BZB




MUESER, RUTLEDGE, JOHNSTON & DESIMONE  sHEeT 2 of 3 " MUESER, RUTLEDGE, JOHNSTON & DESIMONE ~ gEeT 3_of 3

WOODWARD—CLYDE CONSULTANTS, INC. BORING NO.___ MG 828 WOODWARD--CLYDE CONSULTANTS, INC. BORING NO.___MG-828
. BORING LOG | FILE NO. 4840 _ : : 7 BORING LOG * FILENO, ___ 4840
T DALY [casING SAMPLE DEPTH ' DAILY {CASING SAMPLE ' DEPTH
: PROGRESS | BLOwS | NO. | DEPTH | BLOWS/8" SAMPLE DESCRIPTION STRATAL (e1) REMARKS PROGRESS | BLOWS | NO. | DEPTH | BLOWS/6” ShtLE DEsemTion biatie WTal nemane
7D 1 30.0 | i-wH , Med dark gray organic silty 30| W=62 NR |85.0 | 5-12 o 0 | 85 _]
‘ _ 32.0 | 2-2 clay, tr fine sand, sls (OH) ] o 87.0 1 11-14 | . Bw - o
: ' 18D 87.0 9-6 Med dark gray organic silty O
] 89.0 i1-14 clay, sm m—f sand, tr shells EEE, b —
| 8D 35,0 |j-wg__ ] Do 7D, trace veg. (CH) | 777] w=s9 g 190]90.0 MR ~ & ] Med dark gray <organic silty [0 g&[ 0| W= 43
"137.0 1 1-2 ‘ e L | o 92.0 6-9 clay, some m~f sandy silt.lyrs Ban b
I — : {OH) = 0 _
_ F R S . 93.0
. oD | 40.0 5-4 Do 7D (OH) U;‘ —40 - (?1 20D[ 95.0 11-18 Dark gray Silty fine to medium B 3 N 95_ .
. > 42.0 | 1-1 & ] ' 97.0 | 22-25 | sand, tr mica (sM) 5 ql_| 4L - 3" dia casing
’ g 4'3' . 5.--—1 g b _‘.vas.placed
. 3 T o SR 1 inside hole.
. ' S a5 9 ' ' 79:0 1 00-
_ ~ 10D| 45.0 ! q-wry Do 7D, tr fine sand partings T L 5__ W = 53 2 21D1100.0 2-6 Stiff dark gray organic silty A - 4 W=53
: @ 47.0 | 3-4 (OH) g < 102.0 8-11 | clay, tr f-m sand, veg (OH) b S
- N — e} Y
¢ b -
l N q L 4 i03.0 L |
- o 4 5 1530 * —105—
. 11D1 50.0 |1y .."| Do 7D, tr fine sand partings | o |.C.] W = 54 o7u0 1€ 1105.0 jRec=100%) Light gray garnet mica schist, f105.0 |~ | *Possible
l 52.0 5-4 (OH) ‘%: ] o 110.0 | ROD=84% | jt4, UnWExJts . wg decomposed
_ ‘:;} . vg g » 1. _] rock.
L —] = o~ — —
l - o A Db g Highly
] 12D{55.0 {WR.= Wi| Do 7D, tr fine sand partings o | > | W= 53 a 2C 10,0 Rec=96% | Do 1C OH g~ - micaceous rock..
{ 15Q0 57.0 | 2-4 (OH) 0 ~ 115.0_| RQD=RO% | &0 o) _
-.\\ rd N — [h.. =~ m b
= | 0700 : O o ¥ g -
l ¥ ] 3 BT S—
:; . B _ 1130 A ED
T 13D] 60.0 | 2-3 Do 7D, tr fine sand partings | & [ 607 115.0 1]
I 62.0 | 5-7 |- - - (OH) °
. | ] il -1
- A -
. 3
)} — e | —
l by NRI65.0] 97 5 65 120
'g ls72. 0 7=10 g L — -
. E 14nl 67 o 79 Med dk org silty clay, sm fine g | | W =38 — —
I 69.0 5-4 sand, tr sls, gvl, veg {(OH) s L —
] . A _ .
. o 15D{ 70.0 | WR/24"™ | Med dk gray org silty clay, tr & :70" W=39 :125‘_"
l g 72.0 fine sand, sls (OH) 2 N : : -
5 g 7
5] e f— — — —
7. | O 3o
I 16D] 75.0 | WR/24"| Do 15D, tr fine sand partings| B 75 w=34 : — -
~ 77.0 . (CH) = L _ : ——
®
' ~ N S
n
: T . ]
3 -
o 170! 80.0 Y WR = 1 | Med dax gray org silty clay, tr _80__ W =41 :1'35“‘
o 3 . 82.0 | 6-9 m-f sand, fine sand partings, S —
k ' shells {oH) | _ ]
l _nq_ 140
BORING NO._MG-828 S BORING NO.__MG-828

“
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MUESER, RUTLEDGE, JOHNSTON & DESIMONE
| WOODWARD—CLYDE CONSULTANTS, INC.

_ SHEET.2 of _2
WOODWARD--CLYDE CONSULTANTS, INC.

1 2
SHEET __—_of : —
BORING NO.___ MG-831

BORING NO._MG-831

BORING LOG FILE NO, 4840 _ BORING LOG : FILE NO. 4840
PROJECT: WEST SIDE HIGHWAY [oOT.coNTR. NO.:. D 250002 ELEVATION: 110.8 DAILY [CASING SAMPLE SAMPLE DESCRIPTION STRATA D:E:;” REMARKS
COORDINATES: N 1923133 E 1998985.3 DATUM: _ Manhattan PROGRESS | BLOws | NO. [ DEPTH | BLOWS/6” , :
BORING LOCATION: MTA Yard, MABSTOA Garage DATE STARTED: 04/09/82 _ 7D | 30.0 | 24-36 |Brown f-c sand, sm silt, gravel| 7p [ 30_]
INSPECTOR: Y.K. Chan (MRJD) ' DATE COMP.: 04/12/82 . 32.0 ] 62-37 (sM) Vepti  _]
CONTRACTOR: Warren George, Inc. ‘ : _ \ 7 : 233.04 ] N _
DRILLER: J. Farrell {HELPER: G McCartar W _ - _ 3; o becomposed rock
TYPE OF RIG: TRUCK [3 SKID ] BARGE MOUNTED[] TRIFOD [J OTHEA []- ' F 1C | 34.0 |Rec=98% | Light gray-white micaceous o7 e 35
CASING:DIA. 4 IN. FROM . 0T0 5 g FTiDIA. 1 IN. FROM , n TO 44 ¢ FT. , g 39.0 | ROD=98%| quartzite blocky, UnwW & . 4 Core barrel was
DRILLING MUD UTILIZED: MUD TYPE Quick-Gel ROTARY BIT DIA. 3 7/8 IN. i - '§ ?n; - — blocked at
SAMPLING EQUIPMENT, oonW LER:  Split Spoon, 2" 0.D. - oriet rop  nw ' - 35.5
(TYPE & S12E) U-—SAMPLER: DIA, IN,: TYPE g : 9’ o [ —
CORE BIT Dla_mond’ NX ICORE BARREL Ppouble Barrel :\\f 2C | 39.0 | Rec=100% D_D 1c & 't: - 407
FEED DURING CORING: MECHANICAL [] HYDRAULIC[R OTHER [J o 44 .0 | ROD=96% PN L
SAMPLER HAMMER: WEIGHT {LBS) 140 AVG. FALL- 30 N g th t: = 1
CASING HAMMER: WEIGHT (LBS) 300 ] AVG, FALL 18 N : ) Y g %— —
NO. GF U—TUBES —  NO.OF VANE TESTS = - DEFTH TO ROCK 33,0 FT. DEPTHTOCOMP. 44 .0 FT. 1530 H o0 -
. WATER LEVEL OBSERVATIONS 2.0 45
DEPTH OF | DEPTH OF | DEPTH To |ELEVATION -

DATE HoLE cASING | waren oF TIDE CONBITIONS OF OBSERVATION _
04/12/8210800 | 27,0 | 5.0 | 5.8 Over weekend. Drilling mud in hole ' : ‘ ' ~
04/12/82|1410 44.0 5.0 11.5 At completion Water in hole . 1
04/12/82|1445 | 44.0 | 0.0 | 7.5 ' — 50

DAILY |CASING SAMPLE DEPTH — 55~
PROGRESS | BROWS | NO. | DEPTH | BLOWS/&" SAMPLE DESCRIPTION : STRATAL (e REMARKS : ]
1215 1+ 1D! 0.5] 12-11 |Dark brown f-c sand, sm silt, o>—_ O _| *Concrete T
4 2.5 6-4 gravel, cinders {(Fi11l) (sM) | _| W = Water : : _ S—
8 - ,j_': N content in % : : —
7 o wo§ : ) ' e G0 o
° ' §d 5 —
i e 0l 4-3 Gray-brown f-m sand, sm silt, - Ol 7 —
a 7.01 3-3 tr decomposed wood (Fill) (sSM) Hogd -
m ’ o] g"*&'-'_ 7] — T
il T I 65—
&1 0 ~ 0 I
- . O P Ga10 -
= ant 10.0 7-1 Gray-brown f-m sand, sm silt, oA B —
= o 12,04 12-15 | +tr gravel . (Fill)(smM) | Q@ ] — -
o [l
4 284 - C o]
5 - — 70
U o] . s - —
: . Lo ls 15 ~ ; .
4D 15,0/ 4-4 Top: Do 3D (Fi11)(sM) |2 88 ™ | 4p Bot: W = 58 _ — -
P 1204 4=2 _|Bot: Soft black organic silty |lypxl : —
;';“ clay, tr fine sand (OH) E ] —
- Q o ——
~ L
3 b 8 -~ 75_
NR| 20.0] 7-14 70,07 20 7] ]
22.0| 17-23 _ —
5D] 22.0] 29~29 |Brown silty f-m sand, tr gravel o -] —
24.0| 38-44 {sM) Yt '4_-" = 80—
a4 . 7] — —
P . LY ] ~25 =
6D} 25.0} 28-36 Red-brown f-c sand, sm silt, a g L5 — =
27.01 32-41 | gravel (s);ow i | — ]
H =@ - e
Lo Ji={ —
2 T 8
g a— ]
_ O al 30
¥ !

: MG-831
BORING NO, ____MG-831 BORING NO.,
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NOTES

L For General! Notes see Figure No. 3.1,

2 Confouvrs shown are necessary /nferpolations
between borings and may nol represen? actuval
Subsvrface “conditions.

3. 400 series borings Shown on Figure No, 3.1 bup
hol shown on This drawing did not define
bedrock and were not used for contouring.

&

STREET

LEGEND

'Q Q ~Borings made in 1982 under Westway Boring Conlracts Nos. 2,445.
-ﬂi— = MG series borings made by others For MABSIOA Garage,
'¢;§ = Previously made borings providing reliable, defailed information.
-$A - Previously made borings pr.ow'd:'n-; limited information.

A- Elevation of top of bedrock.
-a} * Pietometer installed in_ 1982. (Does not extend to bedrock.)

X

40’ 80’

<
|

GRAPHIC SCALE

160

N-2 -|8~2 13
-21.0

FIGURE NO.4.6

INTERSTATE ROUTE CONNECTION 518
WEST SIDE HIGHWAY PROJECT

CONTOURS OF BEDROCK SURFACE
MABSTOA GARAGE

DRAWING  NO. OATE SCALL SHEETY NO.

C-MG-1 GRAPHIC
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ror tor i ' _ 30 0" T ' ENGINEERS & PLANNERS L-I-R-Rn . B'“SULY 16 |23|,.
1FONTal . H
o o " o 1| 99 PARK avewue NEW YORK, N¥. 10016 :-S‘?LNAGND %’tmo':":r —oragmc
vertcal ;B ey | [ WUESER:RUTLEDGE - JORNSTON & DESMONE | paiL ROAD | Authority DA ug,
 CONSULTING ENGINELRS o Authority GEOLOGIC SECTION G-G GS~& E
; 415 MADISON AVE., NEW YORK_ N.Y. 10017 3 meey & G
 p— ,
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‘\ JOB LOCATION: WARREN GEORGE INC SHEET _ 1 OF 1
f Connection Tunnel P. 0. BOX 413 HOLE N0, B-1
“ . JERSEY CITY, N.J. 07303 N 19921.73
‘ New York City FOR: Parsons Brinckerhoff W 15120.80
” DEPTH ET.__ FT. CASING OUT DATE: ___ | DATE, START: 9/2/86 | GROUND ELEVATION 306.7
b, DEPTH FT. ALL CASING OUT DATE: bATE, FiNisH:9/13/86  |crouwo WATER eLEvATion 299-4
|
H’ cAsinG 0.0, NW 1.0, WEI GHT OF HAMMER 300-140 LBS. HAMMER FALL
SAMPLER 0.D. {.0. 1=-3/8" ) . .
D auonD 8iT size NX INSIDE LENGTH OF SAMPLER _24 I | CASING 24" saMPLER 30'
i )
" 2? CASING | SAMPLE DEPTHS e BLOWS PER ™ DENS ITY | PROFILE |  FIELD .loEz';lFlCATlON
D g BLO¥S 2 ELEV. [ FEET T3 ON SAMPLER OR CHANGE
. 21 PER =3 28— |CONS IST. DEPTH SOILS
L = FooT « 0‘6 6-12 12-18 1MO1S TURE - REMARKS
l v SS-11.0'-1.1" an lg- 5 — 50/1" Ss-1 Brown Sandy medium to coarse
(- GRAVEL, very dense dry (FILL+
L | BALLAST)
‘ Brown medium to fine SAND;,
L . some Gravel little Clay very | |
{ SS-ol 5§ an l3- 2 _50/0"] . 8§5-2 |dense wet: ill)
‘ l lGray coarse to fine SAND, littlg——
‘ l _ 0'-12.5ine Gravel, trace Silt, medium
l= - S dense, very moist —
H 0 Ss-3 —
H 1 r——
: ss-3| 10'-12! 10" 15— l10- | 10-4 - |* | .
R 12.5'-14" Soft rock L
[l 13'-35'. —
7 ; Manhattan Schist Formation, |—
.‘ - : dark gray Mica Schist. 13.0'-  —
Ly ] e 13.5',Highly to moderately .
“ . R1_|13-181 S . RQD= 34C° weathered low to moderate . {—
' R2_ 1| 18'-19.5' 11" RQD=53% hardness : L
i 20 ’ . e
| - 13.5'-35.0' Slightly weath- [—
""‘K-" R R ered, moderate hardness, =
! R3 19.5'-24.8' 531 . RAD=100% close to vzide fracture —
l . - - ; spacing. —
! —
1 30 R4 | 24.8'-30' 5.2'| RQD=100% .
R R5 | 30'-35 4.9' RQD=84% n
e . _ -
= Note: Pressure tést =t 14.0'-
’ 19.6', 1 gpm- at 24 psi, T
n — B A A Piezometer installed at 23' —
: : —
J %0
‘ Soils Engineer: . Dritler: Greg Marney
|, Orilling Inspector: Peter Tani Helper: Norman Burgess




| JOB LOCATION: WARREN GEORGE. INC [sweer___ 1 ofl
“{, AMTRAK North Access FOOT OF JERSEY AVENUE LOCATIOK g_e;’v York City
: P. 0. BOX 413 HOLE KO.
| _Gonnection Tunnel JERSEY CITY, N.J. 07303 "N 19986.60
| New YorkGit , W 15104.10
lx‘ - ity FOR: Parsons Brinckerhoff =
. DEPTH FT. FT. CASING OUT DATE: ______ | DATE, START: 9/10/86  |GROUND ELEVATION 306.2
| DEPTH FT. ALL CASING OUT DATE: pATE, FiKisH:_ 9/10/88  16ROUND WATER ELEVATION. 301.3
| cASING 0.0 NW__.0. | WEIGHT OF HAMMER 300-140 LBS. HAMMER FALL
SAMPLER 0.0. 2" 1.D. 1=3/8"
“'.‘DIAMOND BIT SIZE NX INSIDE LENGTH OF SAMPLER _ 24 IN. | CASING 24T  SAMPLER 30%
| G| casine SAMPLE DEPTHS 1 . BLOWS PER 6 DENS I T | PROFILE | FIELD IDENTIFICATION
u = 3| sLows Ss cLev. | FEET s ON SAMPLER OR CHANGE oF
LZ3) per | 23 : 31 . —CONSIST| DE PTH SOILS
] )5 FOOT & | 076 | 6712 ru-xe MO 1S TURE REMARKS
“ 0'-85' |SS-1 L
SS-11 0'-2' 110 14- |13= {15=26 Black brown coarse/fine SAND | |
! O I D and coarse/medium GRAVEL, | |
little CLay, slightly moist, veryi
. “ : slightly plastic, very stiff, (Finn ||
ki & Ballast) _—
| SS-2| 5'-T7' av_|3- | 5- | 7-14 L
— o “{Black brown coarse/medium
1o ss-9 | GRAVEL, some medium/fine [
" ' Sand, we{? s_.tl‘ff(Fxll & Ballast) [
; L - 8.5'-9"Y Decomposed rock :
l\ R1_| 9'-14' 4.6 RQD=92% | ) L
B - N 9'-29' | Manhattan Schist Formation,| _
R2 | 14'-19' a9 RQDL—'.,QI%. light gray quartz pegmatite -
20 ' _ 1 Loarse to medium-grained, L
Elightly weathered, hard to very
— SN - e hard moderately close to wide E
ifracture spacing -
) R3 19'-24! 19! RQDE1009% i
l Ri | 24'-29' 5 |RQD=94% B
-30 -
————— ~ Note: Pressure test at 10.1‘—15.7:
A S ho take at 30 psi B
N :
. 1
~40 .
Soils Engineer: Driller: Greg Marney
[ ] Orilling Inspector: Peter Tani Helper: NOrman Burgess

.
!
e
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.| JOB LOCATION:
'~ AMTRAK North Access

Connection Tunnel

| . New York (“ﬁv"y

FOR:

WARREN GEORGE. INC.

FOOT OF JERSEY AVENUE
P. 0. BOX 413
JERSEY CITY, N.J. 07303

Parsons Brinckerhoff

sHEeT - 1 oF 1
LOCATION _New York City
HOLE No._B-3
N-20084.56
et e W 15078.41

o

FT. CASING OUT DATE:

GROUND ELEYAT{ON 306.3

i EPTH FT. DAYE, START:_9/11/86
DEPTH FT. ALL CASING OUT DATE: DATE, FINISH:_9/11/86  |GROUND WATER ELEVATION.300.5
| asike 0.0.__NW__i.o. WEIGHT OF HAMMER __X0=f40 LBS. HAMMER FALL
! .AwPLER 0.D.__ 2" t.0. 1-3/8" " 30n
.}\DIAMOND BIT SIZE N‘X INSIDE LENGTH OF SAMPLER ______ 24 K. CASING SAMPLERZY
) 5-:_; CAS ING SAMPLE DEPT < BLOWS PER 6 DENS ITY | PROFILE FIELD IDENTIFICATION
L z| sLows | Za ELEv. / FE:TS zu ON SAMPLER OR CHANGE oF
{23 per | 23 S 28— ... |CONSIST.| DEPTH SOILS.
3 ), FOOT 3 0-6 6-12 12-18 MO 1S TURE] REMARKS
Y . .91 " ‘ - _ _ .
$5-11 02 ! 12 14- 14-8 55-1: | Light brown coarse GRAVEL,
Ll and SILT, dry, medium dense
Ballast & Fill)
SS-2| 5'-6.25' 13" [11- 119~ l28/3" 0'-6.25" ]
i SS-2 rjight brown SILT, little
i " coarse/medium Sand, trace
— - s Gravel, Wet)Dense, decomposg
5 R1 | 6.5'-10 3'_RQDE84% . Rock
! |
6.25'-30"
. ) -
R2 |10'-15'  4.8"'RQD=94% ! ]
R3 [15'-20.3" — b.3" ] RQD'=1009 s
— - Manhattan Schist Formation, |—
e Light gray quartz pegmatite, ——
R , : ; $lightly weathered, hard to very
1. R4 120/3'-24.2 BLIRADE100% hard,moderately close fracture |—
spacing - —
Iy R5 [24.2-30" 5.7 |JRQDEI7% ! 3\ ]
n Note: Pressure test at 14.4'-20.0f
- N 4.5. gpm at 20 psi °
: Piezometer installed at 30' ]
] ] S
TS
i
i “Lils Engineer: oriller: __-Greg Marney
Peter Tani Norman Burgess

P

Orilling inspector:

Helper:

¥
R A
N




340
330
3_20

310
300
290
280

270

340

330

320

300
290
280

270

—— o — 340
— e & W. J3R0 ST. fe——& W. 34TH ST. =
—— E g —
3 =
— % ] 1 ol — 33‘0
=N & 1=
z 307.5 \‘/ T/".__
= 320
x
S END OF EXISTING TUNNEL ( _) é_ ) / i £ND TUNNEL SECTION _f—
5 STA 22 +18.50 B I/ Br2 3%.2 B-3 B-4 STA 25+94
£.3 / e
] [/ | #brox. exnstiws croumo uwe 5063 —{3063]
¥ \ 310
— 250 L 7 28 25 i 34- N50_
% - 0 ) . _ L - 250.00° ] ]
— =) gy - ] D2 O XTI Lol
s 1L o—— LAY VAT U -
é F>50 Ht— <o |5 v 84 kol 767 b‘g ) 300
- 20 — 3Ty gt h& :‘\; 4+ PR S .'3%
- ey | H - . :f < +"+"' 94% ¥ 967 :\. 1.) A2
—] TOP 0F RAIL 1 842 e ";3'32!‘“ iy B e 290
. Haszs +19f T reyTIT -- ‘ 605=
— +0.200 % N W53z s o ol I vt 100% — Y2000 2=
T 007 =B o0 A Y pear—b2Z —
E ) o 117 T Gl o =
hig oo B BT =ha
847 1) 892 lc‘\: h.; Oo——
- 1005 270
20+00 200 22+00 TDos 23+00 24+00 26+00
) 80
- 260
99%
100%
L 250
0% p4ss
= . S 340
—_— lw— ¢ W. 35TH ST. ¢ W. 36TH ST.—— ==
— lh ; §N —
- g PN — 330
us i vl ——
R 3‘ LS i e—
<3 B 3 7 ) S—
= x L=
= - — 320
= & @) & & | 69 & T B=
= 306.3 | B3 ' 305.3 306.6 307.4 i Vi 305.4 ——
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LEGEND: - : _ . - .
OVERBURDEN BEDROCK_(MANHATTAN SCHIST FORMATION) N OVERBURDEN, NUMBERS GVEN ARE -
[ - TRack BEDDING WD FILL W= MICA SCHIST STANDARD PENETRATION TEST N-VALUES. HORIZONT AL VERTICAL
" MATERIALS. GENERALLY CONSISTING IN BEDROCK. NUMBERS GNEN ARE ROCK ! ] a « -
OF MEDIUM TO VERY DENSE QUARTZ PEGMATITE INTRUSIONS QUALITY DESIGNATION (RQD) INDEX VALUES. 0 20 40 60 0 10 20 30

COARSE TO FINE SAND & GRAVEL

EERELY] SCHIST/PEGMATITE TRANSITION ZONE

. WATER LEVEL READING TAKEN IN
OBSERVATION WELL

GRAPHIC SCALE {FEET)

GRAPHIC SCALE (FEET)

NORTH ACCESS TUNNEL
WEST 33% STREET TO WEST 38™ STREET

SUBSURFACE INFORMATION

FIGURE
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YEARS @

Parsons
rinckerhoff

BORING LOG

BORING NUMBER: PE-23
SHEET NUMBER: 1

of

PROJECT NUMBER:

LOCATION: M
CLIENT: MTA

anhattan

PROJECT: No 7 Subway line Extension

CONTRACTOR: Jersey Boring & Drilling

LOCATION: LIRR-Trk 26-11th Ave (40'E)
COORD. N: 214,249.0 E: 983,592.0
STN. NO.: OFFSET:
SURFACE ELEV.:108.0 feet

DRILLER: D. Keith
INSPECTOR: A. Zabala

DATUM:

DRILLING METHOD: Rotary Wash
RIG TYPE: CME 55 (High Rail)

START DATE: 8/26/03 TIME: 11:30 am
FINISH DATE:9/9/03  TIME: 4:00 pm

BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/22/06

Casing |Split Spoon|Shelby Tube| Piston Grab | Core Barrel GROUNDWATER DATA
T mbol| HW P N Water Casing Hole
ype/Symbo S . U I:I:I N G C E Depth Depth Depth
1.D. 4" 1.375" 2.938" 2.938" 2" Date Time (ft) (ft) (ft)
0.D. 4.5" 2" 3" 3" 3" 9/8/03 9:00 am 20.0 17.0 138.5
Length 24n 2471 2471
Hammer Wt. | 3001bs | 140 Ibs Drill Rod Size NWJ
Hammer Fall 24" 30" I.D. (O.D.) (2.938")
SAMPLE SOIL (Blows/6 in.)
—_ O}
© o |E~
g | 2|28 ~ | o |en2 1218|1824 | TES
T T @S 3 - FIELD CLASSIFICATION AND REMARKS
E o | = [0 | L=
a 122w 2|2 =
© |2%|e(S|2| & [RUN|REC.|REC.|L>4" | RQD | Depth
OO~ Z|» (@) (in.) | (in.) % (in.) % | Elev.
3 Hand Augered Material:
- o - 0'to 1.1' - Concrete .
- o5 1.1'to 1.5' - Asphalt
B % 4 1.5"to 2' - Coarse Gravel ]
B o4 _ 2'to 4' - Light brown m-f SAND, some Silt |
ol 00-60 Hand Auger 4'to0 6' - Brown/reddish m-f SAND
= <ID ‘, -
.4
-5 |k e
i ¢ @ E i
@f o A. (top 14") Brown m-f SAND, little Silt, moist,
B i Si1 6.0-8.0 ] 10 23 29 25 24 dense (SP) -
A o4 B. (bottom 10") Brown/goldish m-f SAND, trace
B 3'3315 Silt, dense (Pyrite) (SP) T
— 10 %% — White/reddish Granitic GNEISS (boulder) n
i 5075 Cl1 g 10.0-12.6] 31 31 | 100 i
i . S|2 13.0-14.01 32 |100/6" - - | Brown c-f SAND, little Silt, little m-f decomposed |
= Pegmatite, moist, very dense .
— 15 . S| 3 15.0-15.8] 40 |100/3"| - - 5 16.0 White and brown m-f decomposed rock, some c-f N
A = Sand, little f- Gravel, very dense —
“_ Roller bit refusal and begin coringat 16" ,~
L 20 ]
I i
Boring No. PE-23 Sheet 1 of 1




== Parsons

= Brinckerhoff
== AQuade &

100  Douglas, Inc.

CORING LOG

BORING NUMBER: PE-23

SHEET NUMBER:

1

of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan
CLIENT: MTA
CONTRACTOR: Jersey Boring & Drilling

DRILLER: D. Keith
INSPECTOR: A. Zabala

DATUM:

DRILLING METHOD: Diamond drilling with double core barrel
RIG TYPE: CME 55 (High Rail)

STN. NO.:
SURFACE ELEV.:108.0 feet

LOCATION: LIRR-Trk 26-11th Ave (40'E)
COORD. N: 214,249.0 E: 983,592.0

OFFSET:

START DATE: 8/26/03 TIME: 11:30 am

FINISH DATE:9/9/03  TIME: 4:00 pm

GROUNDWATER DATA

CORE BARREL DATA: NOTES: Water [ Casing | Hole
Depth Depth Depth
TYPE: NX Date Time (ft) (ft) (ft)
CORE SIZE: 2" 9/8/03 9:00 am 20.0 17.0 138.5
O.D.: 3"
I.D.: 2"
CASING SIZE: 4" (4.5"
< DISCONTINUITY DATA
= 5 o€ = e DESCRIPTION AND REMARKS o
3 E ZZ N N (Lithology, Structure, Weathering, z = = =
e E ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
L o W w [a] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < Iﬁ':J Ir'IxJ MB - Denotes mechanical break = <Z,: LéJ
O
Pink/light gray Granitic GNEISS, slightly weathered,| 1I RS 10 1.5 1 16.2
= sound, wide fracture spacing, very strong rock, m-f 0 15 1 16.4
grained 10 - - 16.6
B -Scattered Garnets up to 3/8" 10MB - - 18
| -Foliation faint, dips 70 e i
— 20 C2 1100 | 100 | 96 | 19.7' to 24.3' - Pink/light gray PEGMATITE, c- m | R4 | ) ) 20
16.0-24.3 grained, slightly weathered, wide fracture spacing, MB
| . o ) X SuB - - 20.6
strong, some iron staining 23' to 36.5
| 15 1.5 | 1.0 | 214 |
20 1.5 1 21.5
i 20 1.5 | 20 | 229
| 0 20 | 20 | 233 |
| o5 24.3'to0 25.3' - Pink/light gray PEGMATITE, Il | RS 20 1.0 | 1.0 | 243 |
unweathered to slightly weathered, sound, wide 0 2525
B fracture spacing, very strong rock, c- grained [ RS MB B B S
25.3"to 33.1' - Pink/light gray Granitic GNEISS, c-f
B grained, wide fracture spacing, unweathered, very 1
| strong, foliation dips 70 i
C-3 -Pegmatite 1" wide at 29.7', 30.2', 30.7" Ovs | - - | 217
& | 106 | 100 | 100
- 243 -33.1 .
Sk 30 -
§ 20 1.5 | 1.0 30.1
xQ i Oz - - 30.9
ol i
X
=3 S — O | - | - | 326
Z C-3b 10 100 | 100 | C-3 continued - Gray/pink Granitic GNEISS, I RS | 20,5 - - 33.1
f B 33.1-33 | unweathered, strong rock - rock recovered from top I R5 | o } } 339
51 35 \of C-4corerun _ _ _ _ e T
ui Gray/pink Granitic GNEISS, unweathered, very
EI N C-4 strong rock, medium to fine grained .
e 33.9-38.6 ¢ | 100 | 100 | Eaint banding dips 70-80
0]
oL Owms - - 37.3 |
] 1 I e O e (1 - - 37.9
4 5 Gray/pink Granitic GNEISS, slightly weathered, I R4 | Oyp - - 38.6
3 medium to fine grained, few brown Garnet aggregate 5 1.5 | 1.0 39.2
~— 40 present 5 1.5 | 3.0 39.67
2 Except. 41'to 47.7' - unweathered
Boring No. PE-23 Sheet 1 of 5§



NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/22/06

==— Parsons

_EE_ Quade &

YEARS @

Brinckerhoff

100  Douglas, Inc.

CORING LOG

BORING NUMBER: PE-23

(continued)

SHEET NUMBER:

2

PROJECT NUMBER:

LOCATION: Manhattan

PROJECT: No 7 Subway line Extension

DRILLER: D. Keith

CONTRACTOR: Jersey Boring & Drilling

CLIENT: MTA INSPECTOR: A. Zabala
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
§ "Ij Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
T @ LW ) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
44.1' to 44.4',45'to 45.4', and 46.1' to 46.4' - Pink I R4 | 20 1.5 40.5
- PEGMATITE 0 1.5 | 3.0 | 40.8
-46.1' to 46.4' contact with Gneiss near vertical 0 1.5 | 3.0 41
B C-5 113 | 100 | 95 | -Drill locked up after first 0.6 ft, core stuck in barrel, 30y 42.8 7
B 38.6 - 48.0 pulled rock and continued drilling i
-Lost entire tub of drilling fluid, rig chatter when
— 45 drilling continued —
-No rock wall contact at 39.2', 39.6', and 40.8'
i -Break along Quartz vein with sand particles at 40.5' T
B -Frequent staining on joint walls 39' to 41' (yellow i
and red)
Light gray Granitic GNEISS, very strong rock, II RS 8 %g ;8 j;;
= slightly weathered to unweathered, medium to fine 20 15 1 20 48
grained, foliation dip 75-80 : :
— 90 -Rock is light red Garnet rich or Hematite stained 0 15 ] 20 49.7
| -51.4't0 51.7',52.1' to 52.6', and 54.2' to 54.5' - m- 5 1.5 504
grained Garnets constitute 10% of rock 5 1.5 50.6
- -57.1' to 58' - 1/8" wide bands of Garnet parallel to 5 1.5 51 4
C-6 foliation, spaced approx. 2" apart Ovs 51.1
B 48.0 - 58.0) 120 | 100 | 98 -Lost entire tub of drilling fluid three times 30 1.5 51.8 7
B Note: Depth of 48' was measured using drill rods 5 1.5 53.1 |
(tape was sticking to side of boring wall and could
— 55 not be used) —
10 55.1
i 10y 55.8 7
| Oz 559 |
10y 56.4
B ——————— P Ty — === — — — — Oy 56.6 |
Pink/gray Granitic GNEISS, slightly weathered, II RS 20 57.1
= soupd,dwide fracture spacing, very strong rock, c-m 2045 57.4 1
graine _
— 60 -58.2' t0 59.8' and 65.2' to 65.5' - Pink/white 5 6%81 .
| PEGMATITE, coarse to very coarse grained 20 60.2
-Lost two tubs of water 15 61.1
- C-7 :
102 | 100 | 99 5 61.4
i 58.0 - 66.5 10y, 60
| (1 63.3 |
L 65 ]
2005 65.2
B Pink/gray Granitic GNEISS, unweathered, sound, I R5 0 1.0 1.0 66.5
wide fracture spacing, very strong rock, c-f grained, 0 1.0 | 1.0 66.6
B C-8 44 | 100 | 100 foliation dips 50-60 10 10 | 1.0 66.8
| 66.5-70.2 -Garnets up to 3/4" Sus 67.2 |
-Scattered Pegmatite 1" wide parallel to foliation Sus 68.9
— 70 -Stopped drilling at 70.2' due to need for new coring_ Sus 69.5_]
\bit VI | R5 | Oy 70.2
N Pink/gray Granitic GNEISS, slightly weathered to 1
unweathered, sound, very wide fracture spacing, very Oyn 71.3
i strong rock, m-f grained, foliation dips 50 ]
B -White/pink Pegmatite, 1" to 2" wide, at 75.5', 76.1", 10y 723 |
76.9', and 77.8' parallel to foliation
B -Quartz enriched 78.5' to 80.4' 1
-Lost two tubs of water
— 75 C-9 _
702 - 80 4 122 | 100 | 100
Boring No. PE-23 Sheet 5
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CORING LOG

(continued)

BORING NUMBER: PE-23

SHEET NUMBER: 3 of 5

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: D. Keith

CLIENT: MTA INSPECTOR: A. Zabala
3 DISCONTINUITY DATA
= 5 oE = e DESCRIPTION AND REMARKS 10)
3 E Z 3 N N S (Lithology, Structure, Weathering, z = = =
e ':'L_:J ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
L o W w [m] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < Iﬁ':J Il'li MB - Denotes mechanical break = <Z,: "r'gJ
O
| 10 1.5 | 1.0 76.3 |
Ovp - - 76.9
= 0 1.5 1 77.7
o R R I R R R ]
B Pink/light gray Granitic GNEISS, unweathered, I R5 | Oyp - - 80.4 |
sound, very wide fracture spacing, very strong rock, 0 1.5 1.0 80.5
= m-f grained, foliation dips 40-560
-Scattered Garnets to 3/8"
i -Pink/white, m-c grained PEGMATITE from 80.4' to
| 80.9', 82.5' to 85.6', and 87.5' to 88'
C-10 -Loss of water Oy - - 83.9
— 85 i} 113 | 100 | 100 .
i 80.4 - 89.8 Oy . - 85.4 |
| 40 | - - 86.1
— 90 Light gray Granitic GNEISS, as above | I | RS |oy | - - | 89.877
| Except: 92' to 92.4' - Black SCHIST, foliation 40
degrees 0 ) ) 913
= -Contacts concordant with Gneiss foliation MB T
-Pink/white PEGMATITE from 92.6' to 94', 95.5" to 30 | L5 | 3.0 | 921
B 96.2',97.5' t0 97.6', and 99' to 99.6' 10y | - - 92.8
R Ovp - - 93.5
Il 121 | 100 | 100
— 95 89.8 - 99.9 Ous | - - | 947
= 20 1.5 | 1.0 96.6 -
| 10y | - - 96.9 |
10 | - - 97.9
B 15 1.5 | 2.0 98.8 7]
— 100 Pink/light gray Granitic GNEISS, unweathered, | 1 | RS [ we | = | = | 087
= sound, very wide fracture spacing, very strong rock, 0 MB T ) 100.1
c-f grained, foliation dips 50 16"”3 ) ) 1007
B C-12 -Pink/white PEGMATITE from 101.8"to 102.1". 25MB _ ) 1019 1
- 102.8'to 103.1', and 104.2' to 104.3' MB ’
- 99.9 - 74 | 100 | 100 0 ) ) 102.9
| 106.1 MB ’
— 105 Oy | - - | 1044
I N R R R B Ovp - - 105.3 |
I Pink/gray Granitic GNEISS, unweathered, sound, I RS | S5us - - 106.1
B C-13 wide fracture spacing, very strong rock, m-f grained 1
| 106.1- | 37 | 100 | 100 | Except: 107" to 108.5' - Black SCHIST, foliation 50
109.2 degrees, contacts contorted
R -Rig blocked up _ 30us | - - 108.6
| -Bit shoe brokeoff Jl 1 R5 | Oy | - - 108.7
— 110 Pink/gray Granitic GNEISS, unweathered, sound, Oy - - 109.1
very wide fracture spacing, very strong rock, m-f 0. .0 - - 109.2

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/22/06

Boring No. PE-23 Sheet 3 of 5§
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100  Douglas, Inc.

CORING LOG

(continued)

BORING NUMBER: PE-23

SHEET NUMBER: 4 of 5

PROJECT NUMBER:

LOCATION: Manhattan

PROJECT: No 7 Subway line Extension

CONTRACTOR: Jersey Boring & Drilling
DRILLER: D. Keith

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/22/06

CLIENT: MTA INSPECTOR: A. Zabala
< DISCONTINUITY DATA
—~ £ o€ < e DESCRIPTION AND REMARKS 10}
*gs “Ij Z L ; ;_’ = (Lithology, Structure, Weathering, Zz E S =
= E ZE i x X Continuity, Strength, Color, Grain Size) a Q ks o
T @ LW ) T = =
E g W g § § d * - Denotes discontinuity along foliation ke E w S 3 =
Z L n O] o
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: &
O
C-14 grained, foliation dips 40-60 (faint banding) 30yp - - 109.6
= 109.2- | 66 | 100 | 100 | Except: 20 1.5 | 1.0 | 110.5
114.7 111'to 111.3" - Pink/gray PEGMATITE
i -Roller bit before coring this run due to problem with 25 | - - 112.87
B bit in previous run i
________________________ 20us | - - 114.2
— 115 114.7"to 121.6' - Pink/gray Granitic GNEISS, I RS | 25,5 - - 114.71
unweathered, sound, very wide fracture spacing, very
i strong rock, m-f grained, foliation dips 60-70 ]
R -1/8" thick Mica seam dipping 70at 120.7' I5ue | - - 116.5
-30° fracture at 122.6' cuts across foliation
| C-15 0 1.5 | 2.0 | 118.3 |
114.7- | 112 | 100 | 100 Ouvs - - 119
— 120 124.0 —
- 121.6'to 124' - Dark gray to black, Biotite-amphibole] 1I R4 0 1.5 4 121.6
SCHIST, slightly weathered, wide fracture spacing,
i strong rock, c-f grained, wavy foliation dips 60 30 L5 | 40 | 122.6+
L -Friable at upper contact with Gneiss ___ ]
Dark gray to black Biotite-amphibole SCHIST, I |R3/R4] 15 1.5 | 1.0 124
— 125 slightly weathered, sound, wide to moderate fracture 20 1.5 4.0 124.64
spacing, medium strong to strong, foliation is wavy
i (crenulated in places) and dips 60-80 T
B -Irregular xenoliths of light gray Gneiss and pink 10,5 - - 126.5 |
Pegmatite, 2" to 6" across, with healed contacts,
B C.16 some parallel to schistosity 30 15 | 3.0 | 127.7
R 1240- 1 121 | 100 | 93 128.5' to 134.1' - Light gray Granitic GNEISS, Ii |R4/R5
134.1 slightly weathered, sound, close to wide fracture 0up | - ; 128.9
— 130 spacing, strong to very strong rock, f-c grained, faint 25 L5 | 1O 1 1294
i banding dips 60° 0 1.5 | 1.0 | 1299 ]
-Near vertical Mica seam, 1/2" wide, 130.5' to 131.2'
B -Mica-chlorite seam, approx. 1/2" wide, at 133.1', 25yp B B 131.3 |
dips 70° 10y5 - - 131.8
B -Broken up rock from 133.7' to 134', angular 20 1.5 2 132.8 1
| fragments, extremely close fracture spacing 60 1.5 | 40 | 133.1
Pink/gray Granitic GNEISS, slightly weathered, II | RS |70-30| 1.0 | 1.0 | 133.7
— 135 sound, moderate to wide fracture spacing, very 60 4 1 134
C-17 strong rock, c- grained 10-30yy - - 134.1
i 134.1- | 53 | 100 | 68 | -2 long vertical fractures: (1) 136.5'to 137' (2) 137.2' 25 | 1.5 | 1.0 | 13587
| 138.5 to 138" I ra | 20 1.5 | 1.0 | 136.2
-5" wide band of pink Pegmatite 134.3' to 134.7' 80 | 1.5 1 136.7
B -1/8" wide band of Garnet, dipping 60 from 135.8' DBy | - , 137 4
| 18 | to 136.5' [l m | r3 80 1.5 1 137.6 |
1385- | 25 | 100 | 100 |!136.7 to 138.5' - White/gray/pink PEGMATITE, 20 | 15 | 1.0 | 1385
L 140 1406 | coarse to very coarse grained, moderate to extremely 80 | 1.5 | 1.0 | 138.6
. Iclose fracture spacing, slightly weathered, strong, | r 20 | 1.5 | 1.0 | 138.7
r Quartzrich .~~~ | II RS 5 1.5 1.0 139 4
| \Pink/gray PEGMATITE, moderately weathered, | 25 | L5 | 1.0 | 139.6 |
C-19 close fracture spacing, medium strong rock, c- _ _ | 5w | - - | 1404
- 140.6 - 55 100 | 96 grained 25us - - 140.6
145.2 Pink/gray PEGMATITE, slightly weathered, 20 | L5 | 1.0 | 1409
B moderate fracture spacing, strong rock, c- grained yg | - - 141.3 4
Except: 143.7' to 144.9' - Light gray Granitic 10yg | - - 141.5
— 145 :
GNEISS, m-f grained r 10yg | - - 141.77]
. L 15 1S L0 1419
Boring No. PE-23 Sheet 4 of 5§
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CORING LOG

BORING NUMBER: PE-23
SHEET NUMBER: 5 of 5

(continued) PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: D. Keith

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/22/06

CLIENT: MTA INSPECTOR: A. Zabala
3 DISCONTINUITY DATA
— § oE = e DESCRIPTION AND REMARKS o
3 E Z 3 N N S (Lithology, Structure, Weathering, z = = =
e ':'L_:J ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
L o W w [m] I w ~ =
v - w o 8 8 g * - Denotes discontinuity along foliation = 14 w S 3 L
o Q Xo O | o | & | El o T
Z Z
e 14 8 < i i MB - Denotes mechanical break = <Z,: "r'gJ
8
'_Mica seam at 142.3' ,' 20 1.5 2.0 142.1
B 144.9'to 145.2' - Concrete with piece of tie rod _ | 0 1.5 1 142.2 4
E.O.B. at 145.2" 10y | - - | 1428
- Ovs | - - | 14347
B 35 1.5 1.0 144.3 |
5 1.5 2 144.9
— 150 —
— 155 —
— 160 —
— 165 —
— 170 —
— 175 —
+ i
— 180 —
Boring No. PE-23 Sheet 5 of 5§
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BORING LOG

BORING NUMBER: PE-24
SHEET NUMBER: 1

of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CLIENT: MTA

CONTRACTOR: Jersey Boring & Drilling

LOCATION: LIRR-Trk 11-11th Ave(45'W)
COORD. N: 214,120.0 E: 983,309.0

DRILLER: D. Keith
INSPECTOR: A. Zabala

STN. NO.: OFFSET:
SURFACE ELEV.:108.0 feet
DATUM:

DRILLING METHOD: Rotary Wash
RIG TYPE: CME 55 (High Rail)

START DATE: 8/18/03 TIME: 9:00 am
FINISH DATE: 8/26/03 TIME: 10:30 am

Casing |Split Spoon|Shelby Tube| Piston Grab | Core Barrel GROUNDWATER DATA
T mbol| HW P N Water Casing Hole
ype/Symbo S . U I:I:I N G C E Depth Depth Depth
I.D. 4" 1.375" 2.938" 2.938" 2" Date Time (ft) (ft) (ft)
0.D. 4.5" 2" 3" 3" 3" 8/21/03 | 8:30 am 5.0 275 74.5
Length 24" 24" 24" 8/25/03 | 9:00 am 5.0 27.5 165.2
Hammer Wt. | 3001bs | 140 Ibs Drill Rod Size NWJ
Hammer Fall 24" 30" I.D. (O.D.) (2.938")
SAMPLE SOIL (Blows/6 in.)
— Q
k5] o &€=
g | 2|28 ~ | o |en2 1218|1824 | TES
= T |3 = ﬁ - FIELD CLASSIFICATION AND REMARKS
o % loal |G| I CORING
&) 122w Q|2 =
© |2%|z|S|2| & [RUN|REC.|REC.|L>4" | RQD | Depth
OO Z|» (@) (in.) | (in.) % (in.) % | Elev.
3 Hand Augered Material: 0 to 1.1' - Concrete
i ® o 1.1'to 1.5' - Asphalt i
- % "45 1.5'to 2' - Coarse Gravel . .
| 4:,;, h 00-6.0 Hand Auger 2'to 4' - Light brown m-f SAND, trace Silt 1
I
= 0. -
“ 4 4'to 6' - Brown m-f SAND, trace Silt, moist
—5  |%& -
[ 1oy _
o Brown/dark gray c-f SAND, some Silt, little m-f
X o S| 1 60-80 | 11 | 10 | 4 4 | 18 F——~_ Gravel,m-dense(SM) _ -
— 10 [« - Dark gray c-f SAND, trace f-Gravel, trace Silt, moist, N
- S| 2 M 100-120] 2 1 2 2 9 loose (plant debris) T
— 15 Black Organic CLAY and SILT, trace SAND, stiff
- S| 3 15.0-17.0] 4 5 3 3 14 (OH). .
— 20 A. (top 8") Black m-f SAND, some Clayey Silt,
- ] S|4 20.0-22.01 2 11 11 19 15 - \ dense, moist — ]
' 'uﬁgo; \  B. (bottom 7") Brown m-f SAND, trace Silt, dry, ,
™ D < \_m-dense _ _ _ _ _ _ _ __ ___ ______ /
B OQDC ]
5 QO
R o2, i
)

BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/22/06

1
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BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/22/06
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(continued)

BORING LOG

BORING NUMBER: PE-24

SHEET NUMBER: 2 of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan
CLIENT: MTA

CONTRACTOR: Jersey Boring & Drilling
DRILLER: D. Keith
INSPECTOR: A. Zabala

SAMPLE

SOIL (Blows/6 in.)

0/6

6/12

12/18

18/24

REC.
(in.)

DEPTH (feet)
GRAPHIC LOG

CORING

CASING (Blows/ft)
CORING (Min./ft)
DEPTH (feet)

SYMBOL

RUN
(in.)

REC.
(in.)

REC.
%

L>4"
(in.)

RQD
%

FIELD CLASSIFICATION AND REMARKS

Depth
Elev.

v TYPE
vl NUMBER

235.0 - 25.01100/0"

26.0 No recovery
\

2

2

Boring No. PE-24 Sheet of
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= Brinckerhoff
== AQuade &
Douglas, Inc.

BORING NUMBER: PE-24

CORING LOG

SHEET NUMBER:

1

of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan
CLIENT: MTA
CONTRACTOR: Jersey Boring & Drilling

DRILLER: D. Keith
INSPECTOR: A. Zabala

DATUM:

DRILLING METHOD: Diamond drilling with double core barrel
RIG TYPE: CME 55 (High Rail)

OFFSET:

LOCATION: LIRR-Trk 11-11th Ave(45'W)
COORD. N: 214,120.0 E: 983,309.0
STN. NO.:
SURFACE ELEV.:108.0 feet

START DATE: 8/18/03 TIME: 9:00 am
FINISH DATE: 8/26/03 TIME: 10:30 am

GROUNDWATER DATA

CORE BARREL DATA: NOTES: Water Casing Hole
Depth Depth Depth
TYPE: NX Date Time (ft) (ft) (ft)
CORE SIZE: 2" 8/21/03 | 8:30am | 5.0 27.5 74.5
O.D.. 3" 8/25/03 | 9:00am | 5.0 27.5 165.2
I.D.. 2"
CASING SIZE: 4" (4.5"
€ DISCONTINUITY DATA
= g oE = e DESCRIPTION AND REMARKS o
o ~ Z L >"_’ ;_’ — (Lithology, Structure, Weathering, P E — =
3 ':'L_:J ZE x x X Continuity, Strength, Color, Grain Size) o Q é’ o
L o W w [a] I [T} ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
b4 > L %)) O] o
e no: 8 < Iﬁ':J Il'li MB - Denotes mechanical break = <Z,: "r'gJ
O
Dark gray to black Biotite/ Amphibole/Quartz II R4
B SCHIST, slightly weathered, sound, moderate to 40 | 1.5 | 1.0 | 26.5
wide fracture spacing, strong rock, c-f grained *60 | 1.5 | 4.0 | 268
i Except: 26.8' to 27.4' and 29.5' to 30.8' - White *40 | 3.0 | 2.0 | 27.5 1
N Muscovite PEGMATITE, m-c grained *50 | 1.5 | 40 | 279 |
-Abundant Garnets (1/8" to 3/8") *60 | 1.5 | 1.0 | 284
— 30 -Foliation 50 to 65 degrees Oy - - 28.7 1
C-1 112 | 100 | 100 | -27.5'- Yellow stain on joint wall 55us - - 30
B 26.0-35.3 -31.4' - Red stain on joint wall 50ys | - - 30.7
| *55 1 1.5 4.0 31.2
0 1.5 1.0 314
| 15y | - - 32
40| - - 33
- #4510 1.5 | 1.0 | 334 1
40 1.5 4.0 34
— 35 e *50 | 1.5 | 1.0 | 3477
| Dark gray to black Biotite’/ Amphibole SCHIST, I R4 | «60 | 15 | 4.0 353 |
slightly weathered, sound, wide to moderate fracture 60 ) ) 359
N spacing, strong rock, c-f grained MB o
-Abundant Garnets (1/8" to 3/8") constituting up to
. 5% of rock core #5515 | 40 | 375
| -Wavy foliation, dipping 60-90 S5 LS 1 4.0 379 i
-44' - Yellow joint stained 45 L5120 383
&I 40 C-2 -Rock breaks easily along foliation in Amphibole _
g 35.3-449 115 | 1001 98 b ok Zones 35 | 15 | 20 | 40.1
Q i 30 1.5 1.0 40.9
= 40 | 15 | 10 | 419
] i
Z
s
I 5 1.5 1.0 43.8 ]
o 45 | 1Tt o h o eeTer PR S — 0 1.5 1.0 43.9_]
i Dark gray to black SCHIST, slightly weathered, II R4 15 15 1.0 44
EI = sound, wide to very wide fracture spacing, strong 0-40,, - - 44.4 -
] rock, c-f grained 0-40 - - 44.9
z n " A MB
ol -Abundant Garnets (1/8" to 3/8") above 49.8', no 30, - - 46.5 7
al Garnets below 49.8' i
Q -Wavy foliation from 44.9' to 49.8' , near vertical
id -49.8"to 53' - 60 degree foliation, planar 20 1.5 | 2.0 48.6 -
8 Cc-3 Except:
~— 90 44.9-551| 122 | 100 | 96 | 51.5'to 52.4'and 53' to 54.4' - Light gray Granitic #4551 - - | 49877
2 GNEISS, faint banding dips 760, f-c grained L - - 502
Boring No. PE-24 Sheet 1 of 5§
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100  Douglas, Inc.

CORING LOG

BORING NUMBER: PE-24
SHEET NUMBER: 2 of 5

(continued) PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: D. Keith

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/22/06

CLIENT: MTA INSPECTOR: A. Zabala
= DISCONTINUITY DATA
- .,b% o€ = & DESCRIPTION AND REMARKS ®
o = Z L >"_’ ;_’ —_ (Lithology, Structure, Weathering, Z E — =
e ':',‘_:J ZE i r X Continuity, Strength, Color, Grain Size) a 9 é’ @
T @ W N a) T w e =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
z 2 L 0 O o
e no: 8 < i i MB - Denotes mechanical break = <Z,: a
O
0 1.5 | 2.0 50.5
| *55 1 1.0 | 4.0 50.9 4
= *A0p| - - 52.7 1
| SO0uvs | - - 534 |
45 1.5 | 4.0 53.6
55 -] 0 1.5 1.0 53.8
55.1'to 56.5' - Dark gray SCHIST, slightly II R4 | %50 | 1.0 | 4.0 54.3
B weathered, sound, wide to moderate fracture spacing, 10, - - 54.4
| strong rock, c-f grained, foliation dips 50 vl |rR4/rs|l 50 1.5 1.0 55.1 |
56.5'to 64.7' - Light gray to pink Granitic GNEISS, 40 1.5 | 1.0 | 556
R slightly weathered to unweathered, wide fracture 25 1.5 | 2.0 55.8 4
spacing, strong to very strong rock, m-f grained *55 1 1.5 | 2.0 56.4
- c -Faint Gneissic banding dips 70-80 35 1.5 | 3.0 56.5 7
- -Friable at 56.5' (Schist/Gneiss contact) 20 1.5 | 1.0 56.9
| 115 | 100 | 97 : : 7
60 55.1-64.7 15 | 15 | 20 | 57.1
| 60 1.5 | 2.0 57.8 1
30us | - - 58.4
i 10ys | - - 58.9 7
| 10ys | - - 59.3
200s | - - 59.7
| 10ys | - - 60.1 -
——— ] S0uvs | - - 60.4
— 65 Light gray Granitic GNEISS, unweathered, sound, I RS | 10, - - 60.9
| very wide fracture spacing, very strong rock, m-f 70 1.5 1.0 61.5
grained, foliation dips 60-80 15 1.5 | 1.0 | 61.9
B -1" wide PEGMATITE running throughout run 65 1.5 1.0 63.3 -
Except: 73.6' to 74.5' - Dark gray to black 20,5 - - 64.1
B Biotite/ Amphibole SCHIST, foliation dips 60-9) Oug - - 64.7 7
| upper contact along foliation 10y | - - 65.9 |
C-5 55 1.5 | 3.0 67.8
L 70 64.7-74.5] 118 | 100 97 10 | 15 [ 20| 68—
20 1.5 | 1.0 68.3
B (1 - - 68.9 7]
B 200s | - - 71.857]
| 20 1.5 | 1.0 71.9 |
65 1.5 | 2.0 73
| 20 1.5 | 2.0 73.5 1
| 75 Dark gray to black Biotite/Amphiboic SCHIST, | 1 | ra [ 20 | 13 20 1 736 |
slightly weathered, sound, wide to very wide fracture 30 ) ) 745
- spacing, strong rock, c-f grained « 51\83 1_5 2_0 748 ]
| -Wavy Foliation - 50 to 60 degrees %5 ) ) 754
-Quartz veins, ductile folded, 1" wide at 79.7' to 80.5' S%MB 1'5 2'0 766
R -Rock breaks easily along foliation in Amphibole 25 ) ) 771 1
rich zone (75.5' to 77.2") 30" 1_5 2_0 782
| c6 . . 2
L 80 74.5-84.5 120 | 100 ) 98 *45 | 15 | 3.0 | 794_]
25, | - - 79.9
'n *45 1 1.5 | 4.0 80.4
| 35w | - - 81.4 |
i 40 | 1.0 | 1.0 | 83
| *45 1 1.5 | 1.0 83.4 4
g5 Dark gray SCHIST, slightly weathered, c-f grained, | 1I | R4 28 {g %8 gi'g_
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== AQuade &

100  Douglas, Inc.

BORING NUMBER: PE-24

CORING LOG

(continued)

SHEET NUMBER:

3

of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

DRILLER: D. Keith

CONTRACTOR: Jersey Boring & Drilling

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/22/06

CLIENT: MTA INSPECTOR: A. Zabala
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
§ "Ij Z L >"_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
= E % N % % X Continuity, Strength, Color, Grain Size) 5 % ks o
L X W ) T = =
E g W g § § 8 * - Denotes discontinuity along foliation ke E w S 3 =
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: "r'gJ
O
87.4'to 90.6' - Light gray to pink Granitic GNEISS, *60 | 1.0 | 4.0 85.2
- f-m grained, foliation dips 60 *60 | 1.0 | 4.0 85.3 4
20 1.5 | 30 | 86.9
B 25w | - - 87.8 7]
| 30 1.5 | 1.0 | 884 |
C7 118 | 100 | 90 20 1.5 | 30 | 88.6
90 84.5-94.3 0 | 15|20 89.1
10ys | - - 89.2
i 25 1.5 | 20 | 89.9 7
| 50 1.5 | 3.0 91 |
*40 | 1.5 | 40 | 912
- *50 | 1.0 | 40 | 92.6
45 1.0 | 40 | 927
I N e S e 30 1.0 | 20 | 933 7
[ 95 Dark gray SCHIST, as above Il | R4 | 45 | 1.5 | 2.0 93.6_|
94.5' - Light gray to pink Granitic GNEISS, Oy - - 94.3
N unweathered to slightly weathered, sound, wide to 25 1.5 1.0 949
close fracture spacing, strong rock, m-f grained, faint 45 1.0 3.0 96.2
B foliation dips 50° 40 1.5 | 30 | 963 7
| 96.4't0 96.5',99.1' t0 99.2', and 102.4' to 102.8' - c- 40 15| 3.0 | 964 |
C-8 grained PEGMATITE 50 1.5 | 1.0 96.6
- 94.3 - 112 | 100 | 95 10ys | - - 97.2 |
103.6 200s | - - 98.6
— 100 10 | 1.0 | 1.0 | 9887
| O - - 99.1 |
0 1.0 | 2.0 | 9945
- 45 1.5 | 2.0 | 100.7 H
O - - 101.5
i 15 1.5 | 1.0 | 101.6 7
5 103.6' to 106.9' - Light gray/pink Granitic GNEISS, | I |R4/R5F0-45wp - - | 102.1
unweathered to slightly weathered, sound, moderate 0yp | - ; 103.5
— 105 C-9 to wide fracture spacing, strong to very strong rock, 60 1.5 1.0 | 103.6+
| 103.6 - 49 | 100 | 94 m- grained, foliation dips 50 70 1.5 1.0 | 105.3 |
107.7 -Pink Pegmatite, 1" wide, parallel to foliation at 55 L5 | 1.0 | 1056
- 103.9"and 106.8' 1 |lroral O | - - | 1058 4
| -70° fracture at 105.3' cross cuts foliation r 25 1.5 1.0 | 1059
i 1 106.9' to 107.7' - Dark gray to black SCHIST, I R4 110y | - - 106.6
| \slightly weathered, moderate fracture spacing, weak; *55 | 1.0 | 4.0 | 106.9 |
\to medium strong rock, c-fgrained *40 | L5 | 4.0 | 107.5
— 110 Dark gray to black SCHIST, unweathered, sound, 0 1.5 | 3.0 | 107.74
wide fracture spacing, strong rock, c-f grained Byp | - - 110.1
i C-10 -Wavy Foliation 40 to 50 degrees 40 | 1.5 | 3.0 | 110.57
B 107.7 - 98 | 100 | 100 | -1/2"to 1" wide bands of white Quartz ptygmatically 30 | - - 111.4 |
1159 folded at 108.2', 112.3', 113", and 115.2'
- 40 1.5 | 1.0 | 112.6
| 20 1.5 | 20 | 113.5
— 115 —
I 115.9'to 117.3" - Dark gray to black SCHIST, I R4 | 30 1.5 | 2.0 | 1159
= unweathered, sound, wide fracture spacing, strong 10y | - - 116.4 |
rock, m-f grained, planar foliation dips 45 I |R4/R5
B 117.3"to 125.5' - White/pink Granitic GNEISS, 5 1.5 1.0 | 117.8
| unweathered, sound, wide to very wide fracture 1
120 ]SEI;(a;:CeilI)Itg" strong to very strong rock, c-f grained 10 151 101 1192
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== AQuade &

100  Douglas, Inc.

CORING LOG

BORING NUMBER: PE-24

(continued)

SHEET NUMBER:

4

of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

DRILLER: D. Keith

CONTRACTOR: Jersey Boring & Drilling

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/22/06

CLIENT: MTA INSPECTOR: A. Zabala
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
3 E Z 3 N N S (Lithology, Structure, Weathering, z = = =
e ':'L_:J ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
L o W w [m] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < Iﬁ':J Il'li MB - Denotes mechanical break = <Z,: "r'gJ
O
125.5 PEGMATITE, coarse to very coarse grained, Quartz 20 1.5 | 1.0 | 120.7
= and Feldspar 20 1.5 1.0 121 4
B 20 1.5 | 1.0 | 122.87
| 15 1.5 | 1.0 123 |
— 125 ] 20 | 15| 1.0 | 125 |
B 125.5"to 127" - Dark gray to black SCHIST, slightly II R4 0 15 | 20 | 12544
weathered, sound, moderate fracture spacing, strong 40 15 4.0 125.5
B rock, m-f grained, foliation dips 50 I |rRamrs| 10 1.5 1.0 126.1
| 127" to 135.5' - Pink/light gray Granitic GNEISS, *50 | 1.5 | 4.0 127 |
unweathered, sound, wide fracture spacing, strong to *45 | 15 | 40 | 1279
B very strong rock, c-m grained, faint Gneissic banding i
dips 50°
— 130 C-12 Except: —
| 125.5 - 1 120 | 100 | 100 | 128.4't0 129.5', 130.4' to 130.5', and 131.6' to 131.7" 20ps | - - | 1301
135.5 - Pink/gray PEGMATITE, coarse to very coarse 0 15 | 1.0 | 1311
B grained i
-1 5 r 30y | - - | 13487
= 135.5" to 139' - Dark gray SCHIST, unweathered, [ R4 | 20 | 1.5 | 2.0 | 1354 ]
sound, wide fracture spacing, strong rock, c-f 20 | L5 | 1.0 | 1355
B grained, foliation dips 40 *45 | 1.5 | 1.0 | 136.2 1
i 139' to 145.6' - Light pink to gray Granitic GNEISS, | 1 RS | 40ys | - - 138.9
— 140 C-13 unweathered, sound, wide fracture spacing, very 50y - - 139.2
1355- | 121 | 100 | 100 | strong rock, m-f grained, faint foliation dips 40 I5ue | - - 140.2
B 145.6 -Black Schist xenoliths 1" x 2" at 141.2" and 141.6' 15us - - 140.6 7
| 10ys | - - 141
0 1.5 | 1.0 | 141.1
- 35 1.5 | 1.0 | 141.5
i 20us | - - 143.9 ]
I T I I O e 50\p | - - 145 |
- 145.6' to 146' - Granitic GNEISS, as above II |R2/R4] 40,5 | - - 145.6 -
146' - Dark gray to black SCHIST, slightly 30 | - - 146
B weathered, moderate fracture spacing, weak to strong *SO0p| - - 146.7 7
B C-14 rock, c-f grained i
114550'67_ 61 1 100 1 74 I 1472 to 147.9' - White Quartz PEGMATITE, %50 | 15 | 1.0 | 148.1
= : possible healed breccia " .
148.2' to 149" - Light gray Granitic GNEISS 0| re [0 12 40 149
— 150 149.5' to 150.7' - White PEGMATITE, slightly J00 1 L5 4.0 1 1494+
| ] weathered, close fracture spacing, weak rock, c-f I R4 *50 1.5 4.0 149.5 i
I | grained >X<50 1.5 1.0 149.8
= 1-150' - Yellow stained joint wall (Micaceous seams),’ S0 1 LS | 3.0 150
C-15 1-150.2' - Red stained joint (Micaceous seams) | 30 L5 | 2.0 | 150.2
- 150.7- | 56 | 100 | 79 | 1.150.4' to 150.7' - Rock broken up | A 151201 15044
| 155.4 \l_ng-]arIlrIl_e(lail_S()_l ____________ *50 1.5 4.0 150.7 a
Dark gray to black SCHIST, slightly weathered, S0 1.5 1 2.0 | 1513
— 155 moderate fracture spacing, strong rock, c-f grained *35 L5 1O | 151.4 ]
| Foliation: planar to 153', wavy below 153" dipping 1 1 R4 S0 | L5 | 40 | 1516
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YEARS @

CORING LOG

(continued)

BORING NUMBER: PE-24

SHEET NUMBER: 5 of 5

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: D. Keith

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/22/06

CLIENT: MTA INSPECTOR: A. Zabala
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
3 E Z 3 N N S (Lithology, Structure, Weathering, z = = =
e ':'L_:J ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
L o W w [m] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < It'JI:J Il'li MB - Denotes mechanical break = <Z,: "r'gJ
O
1'40-70° ! *60 | 0.5 | 40 | 152.2
- 1.154.5' to 155.4' - Rock is black, Amphibole rich anrtll 10y - - 153.1 4
friable along foliation | *65 | 1.5 | 40 | 1535
[~ \-Slickensides at 152.2' | 30 | 1.5 | 1.0 | 154.17
N rExtremely close fracturing 155'to 155.4'_ _ _ | 45 1.5 | 4.0 | 1544 ]
C-16 Dark gray SCHIST, slightly weathered, sound, 50 1.5 | 40 | 154.6
— 160 15; 4 18 | 100 | 99 moderate to wide fracture spacing, strong rock, c-f 60 1.5 | 2.0 | 155.1
163 2' grained, wavy foliation 40 to 80 degrees 50 1.5 | 40 | 1554
B : Except: 159' to 160.8' - Pink/white PEGMATITE, 30up - - 156.3 7
B mostly c- grained Quartz 40,5 - - 156.7 |
20 1.5 | 1.0 | 158.1
- 40 1.5 | 1.0 | 159.3
0 1.5 | 3.0 | 160.8
i 0 3.0 | 2.0 | 160.9 7
165 L v Sus - - 161.2_|
: 20, - - 161.5
i E.O.B. at 165.2'. 6%/IB s | a0 | 1621
30 1.5 | 2.0 | 162.6
B 0 1.5 | 20 | 162.87
| 40 1.5 | 40 | 165.2 |
— 170 —
— 175 -
— 180 -
- 185 -
V i
— 190 -
Boring No. PE-24 Sheet 5 of 5§
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YEARS @ ,

BORING LOG

BORING NUMBER: PE-25

SHEET NUMBER: 1 of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan
CLIENT: MTA

CONTRACTOR: Jersey Boring & Drilling

LOCATION: 30th St. & 11th Ave (SE)
COORD. N: 213,651.8 E: 983,250.3

DRILLER: G. Marney
INSPECTOR: R. Jeremic

STN. NO.: OFFSET:
SURFACE ELEV.:115.1 feet
DATUM:

DRILLING METHOD: Rotary Wash
RIG TYPE: Acker ADII Truck Mounted

START DATE: 7/22/03 TIME: 11:00 am
FINISH DATE: 8/5/03  TIME: 3:00 pm

BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/21/06

Casing |Split Spoon|Shelby Tube| Piston Grab | Core Barrel GROUNDWATER DATA
T mbol P N Water Casing Hole
ype/Sy bo S . y I:I:I N G c E Depth Depth Depth
1.D. 4" 1.375" 2.938" 2.938" Date Time (ft) (ft) (ft)
O.D. 4.5" 2" 3" 3" 5" 7/29/03 | 7:30 am 18.0 34.0 137.2
Length 24" 24" 24" 7/30/03 | 7:15am 16.1 34.0 150.0
Hammer Wt. | 300 Ibs 140 1bs Drill Rod Size 7/31/03 | 7:30 am 16.0 34.0 150.0
Hammer Fall | 24" 30" I.D. (0.D.)
SAMPLE SOIL (Blows/6 in.)
—_ O}
© O &=
g | 2|28 ~ | o |en2 1218|1824 | TES
= T (83 3 - FIELD CLASSIFICATION AND REMARKS
o % loal |G| I CORING
&) 122w Q|2 =
© |2%|z|S|2| & [RUN|REC.|REC.|L>4" | RQD | Depth
OO|—|Z|» &) (in.) | (in.) % (in.) % | Elev.
B Hand Auger Material from 0' to 6'.
- o 0'to 0.5', concrete sidewalk
ey 0.5'to 3.0', brown cm SAND, some Gravel, little
B % 4 cobbles
| dﬁu(ﬁj ‘ 0.0-6.0 Hand Auger 3.0'to 6.0', cm SAND, some m-f Gravel, occasional
N large pieces of brick.
. 4
5 3‘?&9
i
gf ‘f‘ Light brown, m-f SAND, some Silt, trace c-f Gravel,
B A S| 1 6.0-8.0 1 17 5 5 3 12 medium dense (SM)
o4&
N SO
?,l%'n'; Grayish brown, m-f SAND, little m-f Gravel, little
B 5% a S| 2 8.0-100]) 4 3 9 14 11 Silt, medium dense (SM)
Ag
— a .
10 '.’>':',l> Reddish Brown, m-f SAND, some c-f Gravel, little
B 55) ‘4§ S| 3 10.0-12.0] 8 12 13 15 10 Silt, medium dense (SM)
a .
= ]
49% N -Rig chatters with Rollerbit (37/8-inch)
= a -Wash is brown
Goes
B A
Mn
— 15 %f a Reddish Brown m-f GRAVEL, some c-f Sand, trace
= ‘,@ S| 4 15.0-17.00 7 3 1 1 1 Silt, loose (GP)
| 4,*’ g
2 0y -Rig chatter with Rollerbit
- — -——_ _-Washisbrown ___ ____________ —
— 20 Grayish brown c-f SAND, little m-f Gravel, little
I S| 5 20.0-22.0] 8 4 4 9 5 Clayey Silt (SM)
i -Rig chatter with Rollerbit
B -Wash is grayish-brown

1

Boring No.  PE-25 Sheet
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100  Douglas, Inc.

(continued)

BORING LOG

BORING NUMBER: PE-25

SHEET NUMBER: 2 of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: G. Marney

CLIENT: MTA INSPECTOR: R. Jeremic
SAMPLE SOIL (Blows/6 in.)

— Q

k9] o &€=

g | 2|28 ~ | o |en2 1218|1824 | TES

= T |3 = 3 - FIELD CLASSIFICATION AND REMARKS

o % ool |G| I CORING

&) 122w 2|2 =

© |2%|e(S|2| & [RUN|REC.|REC.|L>4" |RQD | Depth
OO Z|» (@) (in.) | (in.) % (in.) % | Elev.
Gray silty CLAY, little m-f Sand, stiff, occasional
B S| 6 25.0-27.0] 2 3 3 4 18 shell fragments, medium plasticity (CL) g
i “Smooth drilling i
= -Wash is gray .
— 30 s| 7 mm300-305[10006| - | - | - | s [T Siiver and gold o-f SAND, some Silt, very dense, —
. . ilver and gold c-f SAND, some Silt, very dense,

- . decomposed Schist (SM) .
R . 335 Roller bit refusal and begin coring at 33.5".
L 35 _
— 40 -
L 45 _
L 50 _
L 55 _
I

BORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/21/06

Boring No.
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PE-25 Sheet




== Parsons

== ¥rdef  CORING LOG

100  Douglas, Inc.

YEARS @

BORING NUMBER: PE-25

SHEET NUMBER: 1 of 4

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CLIENT: MTA

CONTRACTOR: Jersey Boring & Drilling

DRILLER: G. Marney
INSPECTOR: R. Jeremic

DRILLING METHOD: Diamond drilling with double core barrel
RIG TYPE: Acker ADII Truck Mounted

LOCATION: 30th St. & 11th Ave (SE)
COORD. N: 213,651.8 E: 983,250.3

STN. NO.: OFFSET:
SURFACE ELEV.:115.1 feet
DATUM:

START DATE: 7/22/03 TIME: 11:00 am
FINISH DATE: 8/5/03  TIME: 3:00 pm

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/21/06

GROUNDWATER DATA
RE BARREL DATA: NOTES: Water [ Casing [ Hole
co OTES Depth Depth Depth
TYPE: HQ Date Time (ft) (ft) (ft)
CORE SIZE: 25" 7/29/03 | 7:30 am 18.0 34.0 137.2
Oo.D.. 5" 7/30/03 | 7:15 am 16.1 34.0 150.0
I.D.: 7/31/03 | 7:30 am 16.0 34.0 150.0
CASING SIZE: 4" (45"
< DISCONTINUITY DATA
= 5 o€ = e DESCRIPTION AND REMARKS o
3 E ZZ N N (Lithology, Structure, Weathering, z = = =
e ':'L_:J ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
I o w w [a] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < i i MB - Denotes mechanical break = <Z,: "r'gJ
O
R Dark gray to dark green SCHIST, foliated 50to Il | R4 i
60°, slightly weathered to unweathered, sound, wide
— 35 fracture spacing, strong, fine to medium grained —
| C-1 58 | 100 | 95 -Occasional Garnets present (1/8" to 3/8") *50 | 15 ] 2.0 352 |
33.5-383 throughout the run 0-30| 1.5 | 20 | 359
B -Weak, friable along schistosity *50 | 1.5 | 2.0 36.2
e I .
Dark gray to green SCHIST, foliated 45t0 707, m |Ror4| (60| 15| 1O | 38
- : 40 | - - 38.3 -
slightly weathered, sound to moderate fracture
— 40 spacing, strong, fine to coarse grained *45 | 1.5 1.0 39.3_]
-Light gray Granite xenoliths at 39.4' to 36.6' and «
B 432 55| 1.5 | 1.0 | 40.5
| -Close fracture spacing 43.4' to 44.0', friable *60 | L5 1 1.0 41 1
-Breaks easily along schistosity 60 L5 | 40 41.2
R C-2 116 | 100 | 87 -Possible slickensides at 44.0' 15 1.5 | 2.0 42.5
38.3 -48.0 -Abundant garnets throughout the run (1/8" to 3/8") *60s| - - 432
i 40 1.5 | 20 | 434 7
| *751 05 | 2.0 44 _|
45 *A5m| - - 44.4
- *60 | 1.5 | 40 | 454 -
0 1.5 | 2.0 46
*60 | 1.5 | 40 | 472
Dark gray SCHIST, foliated, slightly weathered, II R4 |35y | - - 48
- sound, moderate to wide fracture spacing, fine to *50 | 1.5 | 4.0 48.6 4
coarse grained 55 1.5 | 40 49
— 90 -Close fracture from 48.6' to 49.4' *50 | 1.5 | 4.0 | 4937
B -Abundant garnets (1/16" to 3/8") throughout the run *55 1 1.5 | 4.0 49.4 |
-Foliation dip angle: “MB - - 50.7
- 48.0'to 49.8' - 50 to 55° -
C3 49.8'to 58.3' - wavy 75 to 90°
i 124 | 100 | 96 | -Foliation is ptygmatically folded in places with fold 5 . . 53
| 48.0 - 58.3 - " MB
B amplltudes up to 172 0 1.5 1.0 53.3
-Light green platy mineral on fracture surfaces at Ous ) ) 536
— 55 48.6',49',49.4', and 54.9 50, | - ) 54971
| 0-10| 1.5 | 1.0 | 554 |
25 1.5 | 1.0 | 555
i 30us | - - 56.8 7]
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BORING NUMBER: PE-25

CORING LOG

(continued)

SHEET NUMBER:

2

of

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

DRILLER: G. Marney

CONTRACTOR: Jersey Boring & Drilling

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/21/06

CLIENT: MTA INSPECTOR: R. Jeremic
< DISCONTINUITY DATA
— £ oE = e DESCRIPTION AND REMARKS o
3 E Z 3 N N S (Lithology, Structure, Weathering, z = = =
e ':'L_:J ZE x m X Continuity, Strength, Color, Grain Size) o Q é’ o
I o W w [m] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
e no: 8 < Iﬁ':J Il'li MB - Denotes mechanical break = <Z,: "r'gJ
O
N Dark gray SCHIST, wavy foliated, unweathered to VIl | R4 |30ys| - - 58.3
slightly weathered, sound, wide fracture spacing, *70 | 1.0 | 4.0 58.7
— 60 strong, fine to coarse grained —
| -Garnets (1/8" to 3/8") present throughout the run 1
-3/8" Garnets abundant
B -Quartz and Feldspar vein 67.8' to 68.3' 40,5 - - 61.6
-Schistosity dip 60-90, crenulated with 1/4"
B C-4 amplitude .
| 58.3 - 68.3] 120 1100 | 100 -MB across foliation at 61.6', 63.2', and 64.5' 0-20yp - - 63.2 |
67.8' - 68.3" - Light gray PEGMATITE, c-m grained,
— 65 contacts concordant with foliation 25us - - 64.5
T0us | - - 64.8
i 45 1.5 | 20 | 659 ]
| 50 1.5 | 40 | 674 |
i Dark gray SCHIST, foliated 50to 60° (crenulated), | II | R4 |40y, | - - 68.3 |
slightly weathered, sound, moderate fracture spacing,
— 70 strong, fine grained 30 1.5 | 2.0 69.4_]
-Close fracture spacing from 74.3' to 74.5' *75 1 1.5 | 40 | 695
B -Numerous Garnets (1/8" to 3/8") present throughout 1
i therun *55 1 15 | 40 | 714 |
-5 -Soft Chlorite/light green talc on fractures at 69.5', *60us| - - 71.6
| 683 - 773 108 | 100 | 97 | 71.4',74.3",74.5' and 75.9' 10-55; - - 72.4
*60 | 1.5 | 40 | 73.1
*60 | 1.5 | 40 | 743
— 75 *60 | 15 | 2.0 | 7457
| 50 1.5 | 1.0 | 749 |
*S5 |1 1.5 | 40 | 759
i e —— — — — ] 0-10y5| - - 76.9
| Dark gray SCHIST, wavy foliated, unweathered, I R4 | x50 | 15 1.0 773
sound, wide fracture spacing, strong, fine to coarse
= grained, foliation dip 60-80 40 | 1.5 | 2.0 | 784 ]
-Garnets present (1/8" to 3/8")
— 80 -Ptygmatically folded Quartz veins (up to 1/2" thick) —
| concordant with foliation 30us | - - 80.3 |
-77.4'to 78.5' - Light gray Gneiss xenolith *65 | 1.5 | 4.0 81
B C-6 -Chlorite/talc on fracture surface at 81' i
I 77.3-872| 119 | 100 | 100 W | - | - | 822
0-10y5| - - 83.1
| *60yp| - - 84.3 |
85 40 | - - 85
7 87.2'to 87.8' - Gray SCHIST, same as C-6 | I | R4 |10y, | - - | 872
i 872 ] 89.7) 24 100 | 100 | 87.8'to 89.8'- Light gray and white pure QUARTZ, | 1 R6 20 1.5 | 2.0 87.8 7
L . unweathered, sound, extremely strong, very coarse |
| gLamC_d ___________________ _ 1 R6 OMB - - 88.8
— 90 89.8't0 90.8' - Gray QUARTZ, unweathered, sound, MB - - 89.2_|
extremely strong, very coarse grained 75 1.5 | 1.0 90.2
B 90.8' to 91.4' - Healed breccia-Quartz xenoliths with T
i black Biotite/Amphibole matrix I | Ra | *30 ] L5 | 40 | 912 |
-Mica seam dipping 75 at 90.2' 40 | - - 92
- C-8 96 | 100 | 100 | 91:4't097.2" - Gray SCHIST, wavy foliated, 20 1.5 | 1.0 | 922 4
Boring No.  PE-25 Sheet 2 of 4
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== Pparsons BORING NUMBER: PE-25
E=== ginckerhoff SHEETNUMBER: 3 of 4
S == Quades COI?II\tl_Gd)LOG
— continue
— 722, Douglas, Inc. PROJECT NUMBER:
PROJECT: No 7 Subway line Extension CONTRACTOR: Jersey Boring & Drilling
LOCATION: Manhattan DRILLER: G. Marney
CLIENT: MTA INSPECTOR: R. Jeremic
< DISCONTINUITY DATA
= g oE = e DESCRIPTION AND REMARKS o
3 E Z 3 N N S (Lithology, Structure, Weathering, z = = =
= ':'L_:J ZE i r X Continuity, Strength, Color, Grain Size) a Q é’ o
L o W w [m] I w ~ =
E g W g § § 8 * - Denotes discontinuity along foliation ke i w S 3 =
Z b4 w n o o
e no: 8 < Iﬁ':J Il'li MB - Denotes mechanical break = <Z,: "r'gJ
O
B 89.2-91.2 unweathered, sound, strong, wide fracture spacing, *55 1 1.5 1.0 93.2
f-m grained, foliation dip 50-66
— 95 50 | 15| 1.0 | 949
Dark gray SCHIST, wavy foliated (crenulatedin | I | R4 |40\, - - | 972
B places), unweathered, sound, wide fracture spacing, T
| strong, fine to coarse grained, foliation dip 60-70 |
-Fine to medium grained below 101.5'
— 100 -Scattered Garnet crystals to 1/4" —
-Ptygmatically folded Quartz veins up to 2" thick 20,5 - - 100.3
B -Orange iron staining at 103.4' T
| C-9 -Quartz & Feldspar inclusions from 103.8' to 104.3' 35 - - 101.5
97.2 - 120 | 100 | 100 25MB 1022
| 107.2 MB | - - 2 |
| 0-10 | 40 | 2.0 | 103.4 ]
— 105 —
*55 | 1.5 | 40 | 106.2
Dark gray SCHIST, wavy foliated, unweathered, | I | R4 | 20,5 | - - | 1072
B sound, wide fracture spacing, strong, fine to medium 0-20,5 - - 107.9 7
| grained, foliation dip 60-75 i
-Fine to coarse grained below 116.8'
— 110 -Scattered Garnets crystals up to 1/4" *75 1 1.5 | 2.0 | 109.54
-All MB cross cut foliation 35 - R 110.4
i -Quartz vein (1.5" thick) congruent to foliation from MB ]
- 1072- | 120 | 100 | 100 | 17AO 1SS 1
a 117.2 Owo | - | - | 1121
— 115 —
Dark-gray SCHISTOSE GNEISS, unweathered, | I | R4 | Ows | - - | 1171
B foliated 50° to 75°, sound, wide fracture spacing, 30z | - - 117.2 7
| strong, fine to coarse grained i
EXCEPT: Slightly weathered, sound, moderate
— 120 fracture spacing from 125.0' to 127.3' —
-Quartz veins congruent to foliation @ 119.7' to Oyis - - 120.1
i 120.7', 121.8' to 123.6' 30 1.5 | 1.0 | 120.8 7
B C-11 -Clay coated joint walls @ 126.5' i
111277-23' 121 | 100 | 100 | -Chlorite coatings on some fracture surfaces 30 |15 1 1.0 | 1222
I *55 | 1.0 | 4.0 | 123.71
*50 | 1.0 | 1.0 | 124.1
125 II R4 *55 1.5 4.0 125
- *55 | 1.5 | 2.0 | 125.6
| 45 1.5 | 40 | 126.5
| 127.3"to 128.6' - Dark gray SCHIST, foliated 5% I R4 | 50ys | - - 127.3 |
slightlv weathered, strong, sound, wide fracture
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Douglas, Inc.

CORING LOG

(continued)

BORING NUMBER: PE-25

SHEET NUMBER: 4 of 4

PROJECT NUMBER:

PROJECT: No 7 Subway line Extension
LOCATION: Manhattan

CONTRACTOR: Jersey Boring & Drilling
DRILLER: G. Marney

NO. 7 CORING LOG NO_7NE.GPJ MAINLI~1.GLB 8/21/06

CLIENT: MTA INSPECTOR: R. Jeremic
= DISCONTINUITY DATA
. § CE = e DESCRIPTION AND REMARKS 0]
§ “Ij z > g = (Lithology, Structure, Weathering, Z = S =
€ E ZE i x & Continuity, Strength, Color, Grain Size) a Q ks 2
I W o T ~ =
E g W g § § 8 - Denotes discontinuity along foliation ke E w S 3 =
> L 0 o o
e g 8 <Z( i i MB - Denotes mechanical break = <Z,: &
O
| C-12 spacing, fine to coarse grained from I R5 |*55 - - 128.6 -
127.3- | 43| 100 93 e 130.9' - Light eray speckled pink Granitic 40" 15| 1.0 | 129
— 130 130.9 GNEISS, mostly Quartz, sound, very strong, m-f 50 | 1.5 | 1.0 | 129.27]
i C-13 glf/?mid Iy broken from 129.0' to 129.2' ( | v [R5/R6 0
- -Mechanically broken from ' to ' (core Oy - - 130.9
i 1505 | 16 | 100 | 100 i | stones) . | 35 | 15 | 2.0 | 1313-
132.2 \-Fractures at 129.2"' and 129.3' - concentration of ,f I R5 35 1.5 | 2.0 | 1315
B l Muscovite and Epidote ,' 40,5 - - 132
i L12_8_6'10_1 32.2' - Gneissic banding dips 50-70 _ _ J,' 40 | 1.5 | 2.0 | 1322 ]
1130.910 132.2'- Light gray, speckled granitic 75 1.5 | 2.0 | 132.7
L 135 |GNEISS, slightly weathered to unweathered, shghtly —
lfractured very strong, coarse to very coarse grained, 75 1.5 | 2.0 | 135.1
i C-14 tIron staining on joint wallat 131.5" J 7
- 132.2- 1 1151100 | 86 | 135 5119 138.2' - Light kled Graniti S | 13130 | Bea
141.8 . 8.2 - Light gray, speckled Granitic 45 | 1.5 | 2.0 | 1365
B GNEISS, slightly weathered, sound, very strong, m-f 30 1.5 1.0 | 137.4 1
grained, foliation dips approx. 70 II |R4/R3] 90 1.5 | 2.0 | 137.8
- -Minor Pyroxene and Muscovite *75 1 1.5 | 4.0 138 7
L 440 -Quartz bands 135.2'to 135.3' and 136.75' to 136.8' 50 1.5 | 40 | 138.7_|
138.2' to 141.8' - Dark gray SCHIST, foliated 50to 0 1.5 | 2.0 | 1392
| 60°, slightly weathered, slightly to moderately 45 1.5 | 40 | 139.4
fractured, close fracture spacing, strong to medium 0-20 | 4.0 | 2.0 | 139.5
- I strong, fine to coarse grained il o R4 1040 | 1.5 - 139.8 7
| At upper contact of Schist with Gneiss, schistosity is *50 | 1.5 | 4.0 | 140.4 |
contorted and irregular following contact | 90 1.5 | 40 | 140.6
N -2" wide band of Gneiss dipping 60at 139.2', | 60 1.5 | 40 | 140.9 4
concordant with schistosity I 30 1.5 | 2.0 | 141.2
— 145 |-Chlorite and clay coated joint walls @ 138.0', 138. 7’ %55 | 1.5 | 2.0 | 141.57
5 C-15 land 140.4' , 30 | 1.5 | 2.0 | 1416
141.8 - 112 100 94 |-No roqk wall contact @ 132.2 | 11 RS Oup - - 141.8
- 151.1 I-New bit used | 65 | 1.5 | 2.0 | 142.2
I-Re-healed Joints @ 136.8' and 137.6' (Pegmatite) | I R4 | 0-10| 1.5 | 2.0 | 1426
B -Very closely fractured 140.4' to 141.6' 30 | 1.5 | 2.0 | 142.77
| l-Rehealed | joint @ 142.2" (_Schlst)_(lnc_plent)_ *50 | 1.5 1.0 143 |
Dark gray SCHIST, wavy foliated 50to 90", 45-60| 1.5 | 2.0 | 1457
150 slightly weathered, sound, moderate to wide fracture *70 | 15 | 4.0 | 145.94
spacing, strong, fine to coarse grained 20,5 - - 146.5
- -Quartz &Feldspar vein congruent to foliation at ¢ 0-20 | 1.5 1.0 147
| 1 144.9'to 145.3' | *55 | 1.5 | 4.0 | 1474 |
| 146.0' to 147.3' - Light gray to pink Granitic I 0 1.5 | 2.0 | 1477
N | PEGMATITE, sound, very strong, coarse grained ! 60 1.5 | 2.0 | 147.9
| -Loss of rock wall contact (mechanical) @ 147.7 & ; 55 1.5 1.0 148.6
- 149" B | 55 | 15 | 40 | 148.77
| 455 |_Re-drilled (drilling marks) at 149.0' | Oy - - 149 _|
|_Chlorite and clay coated joint walls @ 148.7' | 60 1.5 | 40 | 149.1
N -Very closely spaced fractures 148.7' to 149.2', all | 60 15 | 40 | 14924
with thin clay coatings _ J *55 1 1.5 | 40 | 151.1
B E.O.B. at 151.1". T
I
— 160 N
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JI 7\ BORING LOG

BORING NUMBER: PE-273

SHEET NUMBER: 1 of 2

PROJECT NUMBER: 19499B

PROJECT: Trans-Hudson Express (THE) Project
LOCATION: New York, New York

CLIENT: NJ Transit

CONTRACTOR: Jersey Boring & Drilling

LOCATION: 11th Ave at 30th St, NW
corner

COORD.: N: 699,757.3 E: 629,565.0

SURFACE ELEV.: 318.5 feet

DRILLER: J. Kurzynowski
INSPECTOR: R. Sidorski/M. Tekin

DATUM:Horizontal: NJ State Plane
Vertical: NYCT datum-200 ft

DRILLING METHOD: Rotary Wash; Diamond Coring
RIG TYPE: CME-75, Truck-mounted, Automatic Safety Hammer

START DATE: 4/15/08 TIME: 7:00 am
FINISH DATE: 4/18/08 TIME: 11:00 am

PARTNERSHIP BORING GDR (FINAL) 00 EPE ALL PACKAGES 4-30-08.GPJ THE PARTNERSHIP EPE LAND (FINAL) 11-07-08.GLB 11/11/08

Casing | Split Spoon | Shelby Tube| Piston Grab Core Barrel GROUNDWATER DATA
T mbol HW P Water Casing Hole
ype/Sy bo S . U I:I:l N G le C % Depth Depth Depth
I.D. 4" 1.375" 2.938" 2.938" 1.875" Date Time (ft) (ft) (ft)
OD 4.5n 2n 3n 3n 3n
Length 60" 24" 24" 24" 120"
Hammer Wt. 300 Ibs. 140 Ibs. Drill Rod Size NWJ
Hammer Fall 24" ~30" 1.D. (0.D.) 2.25" (2.625")
o SAMPLE SOIL (Blows/6 in.)
T o | &
2 |3 ¢ _ o6 | 612 | 12118 | 18124 FZE‘;
E T § 3 - FIELD CLASSIFICATION AND REMARKS
o Sl ol Gl = CORING
| s Q w|o T
a G| 2wz [
21312 & RUN | REC. | REC. | L>4" | RQD
O |-l zZz|w»n @) (in.) (in.) % (in.) %
4 1 00-03
- h; Eé G| 1 0.5-60 Hand augered from 0.0' to 6.0'. -
% 0-0.5": Asphalt
- _ 0.5-6.0": Brown, c-f SAND, trace m-f Gravel, trace E
; *cﬁ: ; Silt, brick & concrete pieces. (FILL)
R 5 % i
3%. 4
» AB -
g
ﬁ'%ﬂlg 812 6.0-8.0 7 7 3 2 12 Brown, c-f SAND, trace (+) m-f Gravel, trace Silt,
- M d ] concrete. (FILL) .
7 n:
R il i i
% ' S| 3 g 80-1001 3 3 3 4 6 Brown, c-f SAND, little m-f Gravel, trace Silt. (FILL)
R k 4: . i
— 10 0'\1/\4'.3& S| 4 10.0 - 12.0 2 4 29 71 5 . ]
'Oje,)o: ’ ’ Black and white, c-f GRAVEL, some c-f Sand, trace
= ?r:: oS Silt with mica. (GP) .
i o3 i
i 0. i
5 Q-
— 15 [ S| s gi150-170] 2 2 6 3 8 u
TR ’ ’ Brown, SILT, some f Sand, trace c-f Gravel. (ML)
asde
R °@)° i
?@'..D:
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(continued)

8 Enciine BORING LOG SHEET NUMBER: 2 of 2

BORING NUMBER: PE-273

PROJECT NUMBER: 19499B

PROJECT: Trans-Hudson Express (THE) Project

LOCATION: 11th Ave at 30th St, NW corner

CLIENT: NJ Transit

CONTRACTOR: Jersey Boring & Drilling

DRILLER: J. Kurzynowski

INSPECTOR: R. Sidorski/M. Tekin

PARTNERSHIP BORING GDR (FINAL) 00 EPE ALL PACKAGES 4-30-08.GPJ THE PARTNERSHIP EPE LAND (FINAL) 11-07-08.GLB 11/11/08

o SAMPLE SOIL (Blows/6 in.)
T o | &
2 |3 ¢ _ o6 | 612 | 12118 | 18124 FZE‘;
E T E? g - FIELD CLASSIFICATION AND REMARKS
o % ol |G3] I CORING
a Z w2 a [
©lalz3IZ & RUN | REC. | REC. | L>4" | RQD
O |-l Zz|w» @) (in.) (in.) % (in.) %
7T -
c':: }; 516 200-220 I WOH ["WOH 120 4 Red & gray, c-f SAND, some c-f Gravel, trace (+)
. s Silt. (SP) -
i pQT i
b
i 7, i}
P
5 o (X -
NN
— 25  p0 ] ]
".'G)"' 17 250-27.01 24 ? 1 13 1 Red brown, c-f SAND, some m-f Gravel, trace Silt.
- o, (SP) _
6 Q-
L '0..60,' .
NN
R ot i
— 30 3 _
S| 8 300-3201 2 ! ! 2 18 Dark gray, CLAY & SILT, trace f Sand with marine
i shells. (CL) 4
— 35 3 _
S| 0 @ H0-370) WoH |1 N O Dark gray, c-f GRAVEL, trace Silt . (GP)
= Note: Gravel is stuck in tip. —
Hard drilling at 39.0".

R \/)'( 5 i
— 40 AY - ) " —
\'¢ {\ §|10 40.0-40.31100/3 3 Dark gray, m-f SAND, little m-f Gravel, trace Silt
- K 415 with mica. (SM) (Decomposed Rock) .
= Roller-bit to 41.5' depth and start rock coring. g
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I C U CORING LOG

BORING NUMBER: PE-273

SHEET NUMBER: 1 of 9

PROJECT NUMBER: 19499B

PROJECT: Trans-Hudson Express (THE) Project
LOCATION: New York, New York

CLIENT: NJ Transit

CONTRACTOR: Jersey Boring & Drilling

DRILLER: J. Kurzynowski
INSPECTOR: R. Sidorski/M. Tekin

DRILLING METHOD: Rotary Wash; Diamond Coring
RIG TYPE: CME-75, Truck-mounted, Automatic Safety Hammer

LOCATION: 11th Ave at 30th St, NW
corner
COORD.: N: 699,757.3 E: 629,565.0

SURFACE ELEV.:318.5 feet

DATUM: Horizontal: NJ State Plane
Vertical: NYCT datum-200 ft

START DATE: 4/15/08 TIME: 7:00 am

FINISH DATE: 4/18/08 TIME: 11:00 am

PARTNERSHIP CORING GDR (FINAL) 00 EPE ALL PACKAGES 4-30-08.GPJ THE PARTNERSHIP EPE (FINAL) 10-24-08.GLB 10/24/08

GROUNDWATER DATA
CORE BARREL DATA: NOTES: Water | Casing | Hole
Depth Depth Depth
TYPE: Double Barrel, solid inner barrel with wireline Date Time (ft) (ft) (ft)
CORE SIZE: NQ
Oo.D.. 3"
[.D.; 1.875"
CASING SIZE: 4"#4.5")
g DISCONTINUITY DATA
§ |S| ¢8 |£|¢E 2|z 5 -
R L zZ > > | < ha e o) K
Ry [ ZE % o < ] % % ks
T fr’: So S Yila DESCRIPTION AND REMARKS T & = =
e X W o) 310 = o L 5 = T
o o X < — [
o 2 w O | O g h]o o
o gl &2 | &% |% = |7z i
o o< < &)
@)
C-1: 41.5-45.8": Dark gray SCHIST; f-c grains of II |R3/R4| *70 | 2.0 | 2.0 41.5
B biotite, quartz, muscovite, feldspar, and sparse 7]
garnet; close to moderate fracture spacing, except 30 | 2.0 | 2.0 4223
| extremely close at 42.3-42.4'"; slightly weathered; 30 20 | 2.0 2.4 |
medium strong to strong; distinct wavy and *60 | 2.0 | 2.0 | 42.8
crenulated schistosity dips 50-80 deg; orange iron 80 | 15 | 1.0 | 434
5 C-1 61 | 100 70| staining on some fracture surfaces; no rock wall x50 | 20 | 1.0 | 43.6 -
41.5-46.6 contact at horizontal fracture at 44.1'; 1/2-inch thick 0 1.0 | 6.0 | 44.1
4 quartz-feldspar pegmatites; parallel to schistosity at
L 45 43.6,44.4', and 44.6'. *30 U0 | aat
45.8-46.3": Medium gray GRANITE; medium grains IS5 1 3.0 | 2.0 | 454
B of mostly quartz, with some muscovite and white I R4 | 10 | 3.0 | 2.0 | 45.6 -
feldspar; moderate fracture spacing; unweathered; *70 | 1.5 1.0 463
strong; upper contact is parallel to foliation in schist. Il | R4 ' ) '
i C-2: Dark gray SCHIST, with interlayered medium *70 | 15 | 1.0 47 |

to light gray to light red GRANITE; alternating schist
and granite bands are 1/4" to 8" thick; schist has f-c
grains of biotite, quartz, muscovite, feldspar, and
sparse garnet; granite has f-m grains of quartz,

= feldspar, and muscovite, with hematite at 53.8-54.3" i
and 55.7-56.1'; moderate to wide fracture spacing,
except close at 55.6-56.1'; unweathered to slightly
— 50 weathered; strong; schist has distinct planar 25 | 3.0 | 1.0 | 49.7—
schistosity dipping 50-70 deg; schist-granite contacts
are intact and parallel to schistosity; pure QUARTZ

B c2 at 55.5-55.6'; pink PEGMATITE at 51.0-51.1". .
46.6-56.1 | 114 | 100 |95 *¥70 | 2.0 | 1.0 | 51.2

B 5 |
*50 | 1.5 | 1.0 | 533

*50 | 1.0 | 1.0 | 54.6_|
— 95 30 | 1.0 | 60 | 54.8
30 | 3.0 | 1.0 | 555

B *50 | 2.0 | 1.0 | 55.6

C-3:56.1-61.0"; Light red to light gray GRANITE I | R4
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IS CORING LOG

BORING NUMBER: PE-273

(continued)

SHEET NUMBER:

2

of

PROJECT NUMBER: 19499B

CLIENT: NJ Transit

PROJECT: Trans-Hudson Express (THE) Project

LOCATION: 11th Ave at 30th St, NW corner

DRILLER: J. Kurzynowski

CONTRACTOR: Jersey Boring & Drilling

INSPECTOR: R. Sidorski/M. Tekin

PARTNERSHIP CORING GDR (FINAL) 00 EPE ALL PACKAGES 4-30-08.GPJ THE PARTNERSHIP EPE (FINAL) 10-24-08.GLB 10/24/08

% DISCONTINUITY DATA
%)7 é O g 5 é % L — =
k] ww ZL RS z | 513 B
e s =t hd 4 > i ) % >
z 5 Sa g1 %la DESCRIPTION AND REMARKS T | g =
e X W ) 510 = o L 5 = T
| 9 wo &) O | x = = o T
5 |2 %2 |[&2 g s 2|2 i
<) 0% o < a
@)
with interlayered dark gray SCHIST; alternating 20 1.0 | 6.0 56
B granite and schist bands are 1/4" to 10" thick; granite 25 1.5 1.0 56.1 7
has f-m grains of quartz, feldspar, muscovite, and
| sparse garnet, with hematite at 56.1-59.0'; schist has |
f-c grains of biotite, quartz, muscovite, and feldspar;
moderate to wide fracture spacing; unweathered;
R strong; distinct planar schistosity in schist dips 50-60 |
deg; granite-schist contacts are intact and parallel to
schistosity. 0 MB | MB | 594
60 61.0-66.0": Dark gray SCHIST; f-c grains of biotite, 20 | 20| 20 60
c3 quartz, muscovite, and feldspar; moderate fracture
B 56.1 - 66.0 119 | 100 | 97 | spacing; slightly weathered; strong; distinct wavy I R4 ]
5 : : and crenulated schistosity dips 60-80 deg; no rock x50 | 1.5 | 2.0 | 613
wall contact at 60 deg foliation fracture at 62.0', with
i smooth, polished surfaces and thin coating of brown 60 | 1.0 | 6.0 62 |
clay; light gray granite intrusion along foliation at
B 63.3-63.8"; black, f-grained, and biotite-rich at |
65.4-66.0'".
40 | MB | MB | 634
10 | MB | MB | 644
65 *60 | 1.5 | 1.0 65
R 60 1.0 | 1.0 | 65.6
C-4: Dark to medium gray SCHIST; f-c grains of II R4 | *60 | MB | MB 66
quartz, biotite, muscovite, feldspar, and scattered 5 20 1.0 66.5
5 garnets, up to 1/8" across; close to wide fracture 20 2'0 1'0 66'8 .
spacing, except extremely close at 70.6-71.0'; slightly ’ ’ ’
weathered; strong; wavy to crenulated schistosity 35120 10 673
B dips 60-80 deg; strike-slip slickensides on 70 deg .
foliation fracture at 70.9', with thin (<0.1") coating of
brown clay; near-vertical cross foliation fracture at
§ 70.0-70.8" has thin coating of gray clay; thin brown T
clay coating also on smooth 70 deg foliation fracture
L 70 at 71.0'; calcite coatings on fractures at 72.4-74.3"; _
orange iron staining on fractures at 75.3-76.0'; white 80 1.5 4.0 70
c4 near-vertical hairline veins of calcite, partly 90 1.5 4.0 70.2
B - weathered out, at 72.4-76.0'; medium gra _
660-760 | '8 | 8 1 80| GRANITE at 71 0-72.4', with medimng;r;lins of *8750 (1)2 2’8 ;8'3
5 quartz, feldspar, and muscovite and faint *70 | 1.0 | 4.0 7
- near-vertical banding; upper and lower granite ) ) —
contacts are along smooth foliation fractures.
*60 | 2.0 | 1.0 | 724
*60 | 1.0 | 1.0 73
90 | 3.0 | 2.0 | 743
L 75 60 | 3.0 | 1.0 | 74.35
Boring No. _ PE-273 Sheet 2 of 9



[/ CORING LOG

BORING NUMBER: PE-273

(continued)

SHEET NUMBER:

3

of

PROJECT NUMBER: 19499B

CLIENT: NJ Transit

PROJECT: Trans-Hudson Express (THE) Project

LOCATION: 11th Ave at 30th St, NW corner

DRILLER: J. Kurzynowski

CONTRACTOR: Jersey Boring & Drilling

INSPECTOR: R. Sidorski/M. Tekin

PARTNERSHIP CORING GDR (FINAL) 00 EPE ALL PACKAGES 4-30-08.GPJ THE PARTNERSHIP EPE (FINAL) 10-24-08.GLB 10/24/08

g DISCONTINUITY DATA
g |E] g2 | £]8 2z | - -
3 w z > | > |3 z | 5 = ®
L= = = |3_: x r | S W [} e 3
T s So g 1 Wig DESCRIPTION AND REMARKS T | g = <
[ 14 W > > [ L w [ (]
o O o< 14 - - T
w ) wo O O x < = — s
5 2| 82 | |& =12 4
Q o< < e
@)
10 | 3.0 | 2.0 | 744
| 20 | 3.0 | 20 | 753 |
C-5: Medium to dark gray SCHIST; f-m grains of II R4 80 1.5 1.0 76
biotite, muscovite, quartz, feldspar, calcite, and
= garnets up to 1/4" across; moderate to wide fracture .
spacing; slightly weathered; strong; crenulated
schistosity dips 50-70 deg; enriched in biotite at
B 82.1-82.3"; pure QUARTZ at 80.6-80.8'; scattered ]
hairline calcite veins parallel to foliation; all fractures «
are along foliation, most with thin (<(0.1") calcite 60 | 1.5 1.0 78.4
B coatings. T
30 | 20 | 20 | 793
5 *50 | 1.5 | 2.0 80.5
i 76.0-86.1 | 121 | 100]100 *50 | MB | MB | 80.8 T
5
R 20 | 3.0 | 1.0 81.6 |
*50 | 1.0 | 1.0 82.2
*50 | 1.5 | 1.0 84.5
*50 | 2.0 | 2.0 85.3
R *70 | 2.0 | 1.0 85.7 4
C-6: Medium to dark gray SCHIST; f-m grains of I R4
biotite, quartz, muscovite, feldspar, calcite, and
B scattered garnets, up to 1/4" across; rock is f-c 30 | 20 | 1.0 86.9 1
grained below 90.7'; moderate fracture spacing;
unweathered; strong; planar to crenulated schistosity
i dips 50-80 deg, becoming near-vertical below 93.6"; T
contorted quartz-feldspar band, 1/2" thick, at 89.2';
| thin (<0.1") calcite coatings on most fractures; *60 | 1.0 | 1.0 88.6 |
scattered hairline veins of white calcite parallel to
schistosity; core sides are slightly bulging at
L 90 92.0-93.5". |
*50 | 1.0 | 1.0 | 90.2
= C-6 4
86.1 - 96.1 120 | 100 | 100
5
B 10 | 3.0 | 1.0 | 919 7
*0 | 1.5 | 20 | 936
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TS U CORING LOG

BORING NUMBER: PE-273

(continued)

SHEET NUMBER:

4

of

PROJECT NUMBER: 19499B

CLIENT: NJ Transit

PROJECT: Trans-Hudson Express (THE) Project

LOCATION: 11th Ave at 30th St, NW corner

DRILLER: J. Kurzynowski

CONTRACTOR: Jersey Boring & Drilling

INSPECTOR: R. Sidorski/M. Tekin

PARTNERSHIP CORING GDR (FINAL) 00 EPE ALL PACKAGES 4-30-08.GPJ THE PARTNERSHIP EPE (FINAL) 10-24-08.GLB 10/24/08

g DISCONTINUITY DATA
5 |S| ¢8 |£|¢E 2|z 5 -
9] m pd > > | & x = =) 5
= - = |3_: e 4 > w ) o 3
T S Sa g | Yiqg DESCRIPTION AND REMARKS T | 5|° <
[ 14 W > > [ L w [ [\
o Q o< 14 - - T
w ) wo O O x < = — s
5 2| 82 | |& =12 4
o) o< < e
@)
L 95 ]
15 | MB | MB | 95.1
R 20 | 3.0 | 1.0 | 95.6
C-7: Dark gray SCHIST; f-c grains of biotite, I R4 50 | MB | MB | 96.1
muscovite, quartz, feldspar, calcite, and many
B garnets, up to 1/4" across; moderate to wide fracture y
spacing, except close at 105.1-105.8'"; unweathered;
strong; crenulated schistosity dips 50-80 deg,
i near-vertical at 96.1-97.2"; thin (<0.1") calcite 30 | 30 | 10 98.1 T
coatings on some foliation fractures; no rock wall ) ) )
| contact at near-horizontal fractures at 100.9', with ]
rough, unweathered fracture surfaces.
— 100 40 | MB | MB | 99.7
*60 | 1.0 | 1.0 | 100.2
X C7 116 | 100 | 95 _
96.1 - 105.8 10 1.0 | 6.0 | 1009
5
| *0 | 1.5 | 1.0 | 103.6 |
— 105 0 2.0 1.0 | 104.74
*60 | 1.5 | 1.0 | 105.1
*50 | 2.0 | 1.0 | 105.4
- C-8: Dark to medium gray SCHIST; f-m grains of I R4 40 2.0 1.0 | 105.8 1
muscovite, biotite, quartz, feldspar, calcite, and
scattered garnets, up to 1/4" across; close to
B moderate fracture spacing; unweathered; strong; T
planar to crenulated schistosity dips 50-70 deg; thin *60 | 1.0 | 1.0 | 107.2
i (0.1") calcite coatings on many fractures; medium *60 | 20 | 1.0 | 107.7
gray, pure QUARTZ at 112.9-114.1".
R 40 | 20 | 1.0 | 108.6 |
*70 | 1.5 | 1.0 | 109.2
*70 | 2.0 | 1.0 | 109.3
— 110 s 35 | 20 | 1.0 | 109.97]
- *50 | 1.5 | 1.0 | 110.1
105.8- 1154 | 115 [ 100793
R 5 i
15 | 30 | 1.0 | 1113
0 20 | 1.0 | 1121
Boring No. _ PE-273 Sheet 4 of 9



IS CORING LOG

BORING NUMBER: PE-273

(continued)

SHEET NUMBER:

5

of

PROJECT NUMBER: 19499B

PROJECT: Trans-Hudson Express (THE) Project

LOCATION: 11th Ave at 30th St, NW corner

DRILLER: J. Kurzynowski

CONTRACTOR: Jersey Boring & Drilling

PARTNERSHIP CORING GDR (FINAL) 00 EPE ALL PACKAGES 4-30-08.GPJ THE PARTNERSHIP EPE (FINAL) 10-24-08.GLB 10/24/08

CLIENT: NJ Transit INSPECTOR: R. Sidorski/M. Tekin
g DISCONTINUITY DATA
z [E] gg |£]8|_ 2|z |5 =
< = ZE v | x| 2 rlaol 8
T 5 Sa g1 %la DESCRIPTION AND REMARKS T | g3 =
E o o) ol 9 = e w 5 ko T
w ) wo O O x < = — s
5 2| 82 | |& =12 4
o) o< < e
@)
- *50 | 1.0 | 1.0 | 112.2
*60 | 1.5 | 1.0 | 112.8
10 | 3.0 | 1.0 | 1141
*40 | 1.5 | 1.0 | 1142
— 115 -
C-9: 115.4-121.3" and 124.0-125.4": Medium to dark I R4 | 30 | 3.0 | 1.0 | 1154
B gray SCHIST; f--m grains of quartz, biotite, e
muscovite, feldspar, calcite, and sparse garnet; close 40 2.0 1.0 | 116.1
to moderate fracture spacing, except two very close 30 | 30 | 1.0 | 1166
B foliation fractures at 121.1-121.3'; unweathered; 7
Nt ST 0 MB | MB 117
strong; indistinct schistosity is wavy to crenulated, *70 | 1.5 10 | 1173
dips 60-80 deg; calcite coatings on many fracture ’ ’ ’
i surfaces; QUARTZ band parallel to schistosity at T
124.9-125.35"; core sides bulging at 119.5-120.4". 5 30 | 1.0 | 1184
i 121.3-124.0": Light gray GRANITE; indistinct f-m )
grains of quartz, feldspar, and muscovite, with some
L 120 5 pink orthoclase; moderate fracture spacing; —
C9 120 | 100 | 94 | unweathered; strong; faint near-vertical banding;
115.4-125.4 near-vertical inclusion of dark gray schist at 60 | 15 | 1.0 | 1205
i 122.5-123.0" ’
*70 | 1.5 | 1.0 | 121.1
*80 | 1.0 | 1.0 | 121.3
9 | 2.0 | 1.0 | 1225
B 50 | 1.5 | 1.0 | 122.557
*5 | 1.0 | 1.0 | 122.7
— 125 -
C-10: 125.4-132.4": Black and white pinstriped I R4 40 | 2.0 | 1.0 | 1254
- SCHIST; f-m grains of biotite, amphibole (?), quartz, E
feldspar, and calcite; close to moderate fracture 10 | MB | MB | 126.1
spacing; slightly weathered; strong; distinct planar 50 | 20 | 1.0 | 1265
B schistosity and wavy banding dip 70-90 deg; planar 30 1 30 | 1.0 127 7
bands of white calcite and quartz parallel to ’ ’
schistosity are hairline to 1/2" thick; some contorted 20 | 3.0 | 2.0 | 1275
i bands of quartz-feldspar; thin (<0.1") coating of gray h
clay on 80 deg foliation fracture at 128.4'; calcite on *80 | 1.5 | 4.0 | 1284
| most fracture surfaces. 5 3.0 2.0 128.6
132.4-135.7": Light gray GRANITE; m grains of
— 130 feldspar, quartz, muscovite, and sparse garnet; close 30 | 3.0 | 2.0 | 129.74
C-10 to moderate fracture spacing, except extremely close
1254 -1357 | 124 | 100 | 811 at135.0-135.6' (may be mechanical); unweathered; 30 | 30 f 10§ 1303
B 5 very strong; calcite on some fracture surfaces 10 | 3.0 | 1.0 | 130.7 4
inclusion of dark gray schistat 133 1-133 4'
Boring No. _ PE-273 Sheet 5 of 9



BORING NUMBER: PE-273

(continued)

SHEET NUMBER:

6

of

PROJECT NUMBER: 19499B

PROJECT: Trans-Hudson Express (THE) Project

LOCATION: 11th Ave at 30th St, NW corner

DRILLER: J. Kurzynowski

CONTRACTOR: Jersey Boring & Drilling

PARTNERSHIP CORING GDR (FINAL) 00 EPE ALL PACKAGES 4-30-08.GPJ THE PARTNERSHIP EPE (FINAL) 10-24-08.GLB 10/24/08

CLIENT: NJ Transit INSPECTOR: R. Sidorski/M. Tekin
g DISCONTINUITY DATA
T ol ¢ |5 12ls ozl _
R w z z |z s 2| bl ?® B
= = T 4 x| < | & g @
T = Sa g |1 ¥%ia DESCRIPTION AND REMARKS T | &l <
= o T W = = | g = w 5 © T
o Q o < o _| - -
i Q me O | oK i 5|0 Y
5 12| &2 | B |& s | |2 i
Q 0% < e
@)
*80 | 1.5 | 4.0 | 131.2
B 10 | 3.0 | 1.0 | 131.37
5 20 | 20 | 1314
i DR w00 | 200 | 20 | 1316
50 | 2.0 | 2.0 | 131.8
80 1.5 | 2.0 132
R 60 1.0 | 1.0 | 133.1 ]
40 | 20 | 1.0 | 1339
40 | 20 | 1.0 | 1344
— 135 20 | 2.0 | 1.0 | 134.8
30 | 2.0 | 1.0 | 135.1
I C-11: 135.7-141.5" Light gray GRANITE; £:m v | Rs [ 59 30 | 10 | 13an
grains of feldspar, quartz, muscovite, and garnet; 101201 101! 1357
close to moderate fracture spacing, except very close 50 | 201 10 | 1358
- low-angle fractures at 139.5-139.9'; unweathered to ’ ’ A
slightly weathered; very strong; becoming f-grained 30 1.5 1.0 | 137.2
below 139.9', with faint banding dipping 50 deg; 10 15| 1.0 | 1376
B slight iron stains on fracture surfaces at 139.5-139.7' T
and at lower contact at 141.5"; calcite on some 5 2.0 1.0 | 1383
| fracture surfaces; black schist inclusion at |
136.3-136.9".
| 141.5-145.6": Black to dark gray SCHIST; f-m grains 101 L5 1O 1395 |
140 D > 5 | 15| 1.0 | 139.6
of biotite, quartz, feldspar, and muscovite; close to 10 15 10 | 1397
C-11 119 | 100 | 94 | moderate fracture spacing; unweathered to slightly 15 20 1 10 | 1399
- 135.7-145.6 weathered; strong; planar schistosity dip 50 deg; 50 | MB | MB | 1205
4 calcite on all fracture surfaces; no rock wall contact :
and softened biotite on horizontal fracture at upper I R4 0 1.0 | 6.0 | 141.5
B contact with granite; pure QUARTZ at 142.7-143.2". ]
*50 | 1.0 | 1.0 | 1424
§ *40 | MB | MB | 14397
*50 | 1.5 | 1.0 | 144.6_|
— 145 *50 | MB | MB | 1449
| C-12: Medium to dark gray SCHIST; f-m grains of I R4 | 50 | 10 | 1.0 | 1457
quartz, biotite, feldspar, muscovite, calcite, and
scattered garnets, up to 1/8" across; moderate 55 1.5 1.0 | 146.4
R fracture spacing, except very close foliation fractures i
at 150.1-150.7'; unweathered; strong; planar
schistosity dips 50-60 deg; calcite on most fracture
= surfaces; pure QUARTZ at 149.0-149.7" and *50 | 1.0 | 1.0 | 147.8 1
155.1-155.5', light gray APLITE at 149.8-149.9',
150.1-150.3', and 148.1-148.5, with some orange *60 | 1.5 1.0 | 1485
B potassium feldspar. T
— 150 *40 | 1.0 | 1.0 | 149.8
BoringNo. ~ PE-273  Sheet 6 of 9



TS U CORING LOG

BORING NUMBER: PE-273

(continued)

SHEET NUMBER:

7

of

PROJECT NUMBER: 19499B

CLIENT: NJ Transit

PROJECT: Trans-Hudson Express (THE) Project

LOCATION: 11th Ave at 30th St, NW corner

DRILLER: J. Kurzynowski

CONTRACTOR: Jersey Boring & Drilling

INSPECTOR: R. Sidorski/M. Tekin

PARTNERSHIP CORING GDR (FINAL) 00 EPE ALL PACKAGES 4-30-08.GPJ THE PARTNERSHIP EPE (FINAL) 10-24-08.GLB 10/24/08

g DISCONTINUITY DATA
5 |S| ¢8 [£]&| 2|z 5 -
Qo Ll z > > | o = =) 5
L= = = |3_: x r | S W o o 3
T s So 4 1 Wig DESCRIPTION AND REMARKS T | g = <
= [ W 2|2 E | B | w 5 © T
| 9 wo O O | x wi = O T
5 1g| B2 | g |E =17z 2
o o< < [a)
@)
C-12 *S50 | 1.5 1.0 | 150.1
i 145.6 - 155.6 | 120 | 10094 #50 | 15 | 1.0 | 1503
*50 | 1.5 1.0 | 150.5
*50 | 1.0 1.0 | 150.7
*60 | 1.0 | 1.0 | 1523
§ 0 3.0 1.0 | 15297
i *60 | 1.0 | 1.0 | 154
— 155 —]
*50 | 1.5 1.0 | 155.1
| C-13: Medium to dark gray SCHIST; f-c grains of I R4 Al‘g %8 %8 %ggé |
quartz, biotite, muscovite, feldspar, calcite, and : : :
scattered garnets, up to 1/4" across; moderate
B fracture spacing, except for two extremely close i
foliation fractures at 165.4-165.45'; unweathered;
strong; planar to slightly crenulated schistosity dips 30 | 20 | 1.0 | 1575
- 50-60 deg; most fractures are along schistosity; .
calcite on most fracture surfaces; irregular white
granitic intrusions, 1" thick and near-vertical, at
B 160.0", 161.3', and 162.1'; 1/2" of adjacent schist is N ]
enriched in biotite. 70 | 1.0 1.0 | 159.1
— 160 -]
C-13
| ;| 1556-1656 1201 1001 97 *50 | 1.5 | 1.0 | 160.6
*60 | 1.5 1.0 | 1614
*50 | 1.0 | 1.0 | 1633
*50 | 1.0 1.0 | 164.2
— 165 -]
%
i C-14: Medium gray SCHIST; f:m grains of n[R3Ra| 20 | 10| 1o | e
muscovite, biotite, quartz, feldspar, and scattered 5() 1' 5 1'0 165 6
garnets, up to 1/8" across; very close to moderate %60 | 10 | 10 | 1664
R fracture spacing, except extremely close at ’ ’ S
172.8-172.9" and 175.2-175.6'; slightly weathered; *50 | 1.0 | 1.0 167
medium strong to strong; distinct wavy to planar *60 | 1.0 | MB | 167.05
B schistosity dips 50-70 deg; clay and softened mica on 15 | 3.0 | 1.0 | 167.5 1
fractures at 167.9', 172.9' and 173.1'. *50 | 1.0 | 4.0 | 167.9
*70 | 1.0 | 4.0 | 168.2
Boring No. _ PE-273 Sheet 7 of 9



IS CORING LOG

BORING NUMBER: PE-273

(continued)

SHEET NUMBER:

8

of

PROJECT NUMBER: 19499B

CLIENT: NJ Transit

PROJECT: Trans-Hudson Express (THE) Project

LOCATION: 11th Ave at 30th St, NW corner

CONTRACTOR: Jersey Boring & Drilling

DRILLER: J. Kurzynowski

INSPECTOR: R. Sidorski/M. Tekin

PARTNERSHIP CORING GDR (FINAL) 00 EPE ALL PACKAGES 4-30-08.GPJ THE PARTNERSHIP EPE (FINAL) 10-24-08.GLB 10/24/08

g DISCONTINUITY DATA
= £ o8 £ 3 2 I . =
R w p > | > | & | 5 > @
= = zE (4 r | < & QO ko 3
T ~ So g | Wig DESCRIPTION AND REMARKS T | &5l = =
= o T W = = | g = w 5 © T
o =) o (@) < o ] - -
| Q L o | o|K w| 510 B
5 g 82 [ B =| 7| 2 i
o) o< < =
@)
169.9-172.6" Rock is gneissic, with irregular bands 70 | 1.5 1.0 | 169.1
of quartz and orange potassium-feldspar; core ' 60 | 15 | 4.0 | 1693
— 170 surfaces is pitted; no rock wall contact at 170.8"; 50 | 1.0 | 1.0 | 169.54
C-14 hard, green ep1dqte (?) on w'eathered fracture 30 | 20 | 2.0 | 170.05
165.6 - 175.6 120 | 100 | 72 | surfaces at 170.8' and 171.6". 15 3.0 1.0 170.2
i 10 1.0 | 6.0 | 170.87]
15 3.0 1.0 171
| *60 | 2.0 | 2.0 | 171.5 |
20 3.0 | 20 | 171.6
*40 | 1.5 1.0 172
B *50 | 1.5 2.0 | 172.8 1
80 20 | 40 | 1729
*50 | 1.5 1.0 173
i 80 3.0 | 40 | 173.17
10 3.0 1.0 | 173.4
L 175 0 MB | MB | 174.6_|
*50 | 1.5 1.0 | 175.2
i C-15: 175.6-181.6": Dark gray SCHIST; f-m grains I R4 | *50 | 1.0 | 1.0 | 1753 |
of biotite, muscovite, quartz, feldspar, and garnet; *50 | 1.5 | 1.0 | 175.35
close to moderate fracture spacing, except for 2 *40 | 2.0 | 1.0 | 1755
5 extremely close intersecting high-angle fractures at *50 | L5 | 1.0 | 175.6 ]
179.8-180.0'; slightly weathered; strong; planar to 20 | 3.0 | 2.0 | 175.7
crenulated schistosity dips 50-70 deg; high angle *50 | 1.5 | 1.0 | 176.8
B cross-foliation fractures at 178.9-179.8 have orange * .
. S . 30| 1.0 | 1.0 | 1779
and red iron staining, softened mica, and sandy clay %60 | 1.0 | 10 | 1783
coatings; softened mica on some foliation fractures; 25 30 | 2 1786
B calcite on fracture surfaces at 176.8-178.1". 90 20 | 40 | 17897
181.6-183.4"; Light gray GRANITE; f-c grains of 401 3.0 1 1.0 1 1792
— 180 C-15 white and pink feldspar, quartz, and muscovite; *80 2.0 | 40 | 179.87
1756 - 1853 | 116 | 100 | 89 | moderate fracture spacing; unweathered; very strong; 70 1 1.5 ] 1O 180
i ' ' healed hairline fracture dips 70 deg. 60 | 2.0 | 4.0 | 180.3 |
15 3.0 | 2.0 | 180.9
183.4-185.3": Medium gray, pure QUARTZ; close to
= moderate fracture spacing; unweathered; very strong; I RS 20 | 2.0 | LO | 181.6
few small (<0.1") inclusions of white feldspar.
I RS
B 20 1.5 1.0 | 183.8
L 185 20 3.0 1.0 | 184.6_|]
C-16: 185.3-185.5": Medium gray QUARTZ, as TR VS O R e
- above. *40 | 310 | 2.0 | 185.6
185.5-188.0'; Light gray GRANITE; f-c grains of O Bl O b
- feldspar, quartz, angi muscovite; close to moderate 90 3'0 2'0 186.5 1
fracture spacing; slightly weathered; strong; coarse 70 30 10 | 1869
Boring No. _ PE-273 Sheet 8 of 9



TS U CORING LOG

(continued)

BORING NUMBER: PE-273

SHEET NUMBER: 9

of

PROJECT NUMBER: 19499B

PROJECT: Trans-Hudson Express (THE) Project

LOCATION: 11th Ave at 30th St, NW corner

CLIENT: NJ Transit

DRILLER: J. Kurzynowski

INSPECTOR: R. Sidorski/M. Tekin

CONTRACTOR: Jersey Boring & Drilling

PARTNERSHIP CORING GDR (FINAL) 00 EPE ALL PACKAGES 4-30-08.GPJ THE PARTNERSHIP EPE (FINAL) 10-24-08.GLB 10/24/08

g DISCONTINUITY DATA
5 |S| ¢8 [£]&| 2|z 5 -
£ L Z z | % |8 z | 65| % s
= - = |3_: e 4 > W ) e 3
T S Sa g | Yiqg DESCRIPTION AND REMARKS T | 5|° <
= e X W 313 El B w 5 © T
L ) wo O o | X w P 0 Y
5 gl 82 | & |# = | "]z i
o o< < &)
@)
= grained at 186.1-187.4', with muscovite seams —
dipping 30 deg spaced 1/8" to 1/2" apart; vertical VIL | R4 | *60 | 1.5 1.0 188
i glarcf;%ree at 186.5" has rough, orange iron-stained x50 | 10 | 1.0 | 1887
) *5 | 1.5 | 1.0 189
188.0-195.2": Dark gray SCHIST; f-m grains of
— 190 C-16 biotite, muscovite, quartz, feldspar, calcite, and 50 130 | LO | 189.84
119 | 100 | 82 .
185.3-195.2 sparse garnet; close to moderate fracture spacing,
| except very close at 194.6-195.2"; unweathered to i
slightly weathered; strong; planar to wavy schistosity
dips 50-60 deg; most fractures along foliation, many
= with calcite on surface; light gray granitic intrusions *60 | 1.0 | 2.0 | 191.7 4
at 189.5-190.0', 190.5-190.8', 191.2-191.5', and
192.3-192.9'; schistosity is contorted around granite *60 | 1.0 | 1.0 | 1924
B contacts. .
*50 | 1.0 | 1.0 | 1935
*50 | 1.0 | 1.0 | 194.2
| *50 | 1.0 | 1.0 | 194.6_|
195 30 § 30 4 1.0 (11947
. , 40 || 3.0 ||| 1.0 195
| End of Boring at 195.2 40 2.0 1.0 \1952[_
— 200 -]
— 205 -]
Boring No. _ PE-273 Sheet 9 of 9



BORING NUMBER: PE-274

SR TENIER IR BORING LOG SHEET NUMBER: 1 of 2
- PROJECT NUMBER:  19499B
PROJECT: Trans-Hudson Express (THE) Project LOCATION: 11th Ave at 30th St, NE
LOCATION: New York, New York corner
CLIENT: NJ Transit COORD.: N: 699,717.1 E: 629,641.9
CONTRACTOR: Jersey Boring & Drilling SURFACE ELEV.: 318.6 feet
DATUM:Horizontal: NJ State Plane

DRILLER: J. Kurzynowski
INSPECTOR: M. Tekin

Vertical: NYCT datum-200 ft

DRILLING METHOD: Rotary Wash; Diamond Coring
RIG TYPE: CME-75, Truck-mounted, Automatic Safety Hammer

START DATE: 4/15/08 TIME: 10:00 am
FINISH DATE: 4/24/08 TIME: 11:30 am

PARTNERSHIP BORING GDR (FINAL) 00 EPE ALL PACKAGES 4-30-08.GPJ THE PARTNERSHIP EPE LAND (FINAL) 11-07-08.GLB 11/11/08

Casing | Split Spoon | Shelby Tube| Piston Grab Core Barrel GROUNDWATER DATA
T mbol HW P Water Casing Hole
ype/Sy bo S . U I:I:l N G le C % Depth Depth Depth
1.D. 4" 1375" 2.938" 2.938" 1.875" Date Time (ft) (ft) (ft)
O.D. 4.5" 2" 3" 3" 3" 4/22/08 | 7:00 am 19.5 35.0 115.1
Length 60" 24" 24" 24" 120" 4/24/08 | 7:00 am 19.0 35.0 166.1
Hammer Wt. 300 Ibs. 140 Ibs. Drill Rod Size NWJ
Hammer Fall 24" 30" 1.D. (0.D.) 2.25" (2.625")
o SAMPLE SOIL (Blows/6 in.)
T o | &
& |5|¢ _ 06 | 612 | 1218 | 18124 FZE‘;
E I E? 3 - FIELD CLASSIFICATION AND REMARKS
o % o Glal I CORING
a Z w2 a [
©la xS & RUN | REC. | REC. | L>4" | RQD
O |-l Zz|w» @) (in.) (in.) % (in.) %
£ 00-60 ) )
ALY Hand-augered from 0.0' to 6.0'".
B 2. ol 0-0.5": Concrete b
%‘ - 0.5-6.0": Brown, c-f SAND, little c-f Gravel, little Silt,
- A occasional black pebble. (FILL) -
e
B ,* o ]
59
3%. 4
» AB -
gl
5 %_ |:|4; —
i o S| 1 g 6o0-80 | 3 3 4 | 4 | 3 T
oK. SO Black brown, c-f SAND, little m-f Gravel, little (-)
- A organic silt. (FILL) .
7 n:
'.~E,‘P S12 8.0-10.0 7 ? 14 12 4 Black brown, c-f SAND, little m-f Gravel, little (-)
B % organic silt, with brick fragments. (FILL) .
o
|
—10 %y ; —
5 3 S| 3 ga100-1200 9 | 13 16 | 17 | 4 Dark brown, c-f SAND, and c-f Gravel, little Silt,
- Alf with brick fragments. (FILL) .
o
o
| A Y i
g.
e
— 15 ) _
S|4 150-17.01 3 3 3 3 6 Gray brown, c-f SAND, and Silt, trace (+) m-f
- Gravel, micaceous. (SM) g

Boring No.
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D RTINERSHIPR Y

RING LOG

(continued)

BORING NUMBER: PE-274

SHEET NUMBER: 2 of

PROJECT NUMBER: 19499B

CLIENT: NJ Transit

LOCATION: 11th Ave at 30th St, NE corner

PROJECT: Trans-Hudson Express (THE) Project

DRILLER: J. Kurzynowski

INSPECTOR: M. Tekin

CONTRACTOR: Jersey Boring & Drilling

— 35 A S| 8 M35.0-353
V{\

35.9"  Gray, c-f SAND, trace Silt . (Decomposed Schist)

o SAMPLE SOIL (Blows/6 in.)
T o | &
e | 3¢ _ o6 | 612 | 1218 | 18124 FZE‘;
E I E? I - FIELD CLASSIFICATION AND REMARKS
o % ol |G3] I CORING
o Z w2 m =
©la g3l & RUN | REC. | REC. | L>4" | RQD
O |-l zZz|w» @) (in.) (in.) % (in.) %
51 200-2201 4 2 16 2 6 Gray, c-f SAND, some (+) m-f Gravel, some Silt,
R micaceous. (SM)
— 25 ) ]
S| 6 25.0-27.0f 14 10 6 8 6 Gray brown, c-f SAND, some (+) c-f Gravel, trace
I (+) Silt, wet. (SP)
— 30 ) —
5|7 30.0-3201 5 4 6 8 2 Gray, SILT & CLAY, trace (+) f Sand. (ML)
%
n A
X
&S |
100/4" 4

PARTNERSHIP BORING GDR (FINAL) 00 EPE ALL PACKAGES 4-30-08.GPJ THE PARTNERSHIP EPE LAND (FINAL) 11-07-08.GLB 11/11/08

Note: Start rock coring at 35.9' depth.

Boring No. _ PE-274 Sheet 2 of
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I C U CORING LOG

BORING NUMBER: PE-274

SHEET NUMBER: 1 of 9

PROJECT NUMBER: 19499B

PROJECT: Trans-Hudson Express (THE) Project
LOCATION: New York, New York

CLIENT: NJ Transit

CONTRACTOR: Jersey Boring & Drilling

DRILLER: J. Kurzynowski
INSPECTOR: M. Tekin

DRILLING METHOD: Rotary Wash; Diamond Coring
RIG TYPE: CME-75, Truck-mounted, Automatic Safety Hammer

LOCATION: 11th Ave at 30th St, NE
corner
COORD.: N: 699,717.1 E: 629,641.9

SURFACE ELEV.:318.6 feet

DATUM: Horizontal: NJ State Plane
Vertical: NYCT datum-200 ft

START DATE: 4/15/08 TIME: 10:00 am

FINISH DATE: 4/24/08 TIME: 11:30 am

PARTNERSHIP CORING GDR (FINAL) 00 EPE ALL PACKAGES 4-30-08.GPJ THE PARTNERSHIP EPE (FINAL) 10-24-08.GLB 10/24/08

GROUNDWATER DATA
CORE BARREL DATA: NOTES: Do | Gt | D,
TYPE: Double Barrel, solid inner barrel with wireline Date Time (ft) (ft) (ft)
: :00 am . . .
CORE SIZE: NQ 4/22/08 | 7:00 19.5 35.0 115.1
D :00 am . . .
Oo.D.. 3" 4/24/08 | 7:00 19.0 35.0 166.1
[.D.; 1.875"
CASING SIZE: 4"#4.5")
g DISCONTINUITY DATA
= = . c | o
6 é @) 5 = :/ . zZ T — —
Ko m pd > > | x P o T
~ = prd |j_: o o S [T Y} % ()
T 3 So S I DESCRIPTION AND REMARKS T | &= =
= o T W = =g = w 5 © T
o o] (@) < 14 | - -
0 9 wo O O | x w £ 0} T
s 2| 32 |28 | ?| 2 4
Q 0% < e
@)
B C-1, 35.9-37.6' and 38.5-40.7": Light gray to medium II R3 x5 | 20 | 20 36.1 T
gray PEGMATITE; medium to coarse grains of ) ’ :
| quartz, white feldspar, muscovite, and biotite; close *7 0 30120 365 |
to moderate fracture spacing; slightly weathered; *20 L5120 36.7
medium strong; irregular seams of mica throughout; 60 | 1.5 1.0 37
B orange iron-staining above 37.6'; schist inclusion at *20 30120 372 ]
36.8-37.0". *40 20 | 20 | 375
37.6-38.5' and 40.7-43.5": Dark gray to brown 201201 401 378
= SCHIST; fine to medium grains of biotite, muscovite, 3 0 L5 2.0 38.4 _
C-1 quartz, feldspar, and scattered garnets, up to 1/8" 5 2.0 1.0 38.7
35.9-434 | 90 | 100 | 59| across; very close to moderate fracture spacing, *40 | 1.5 | 1.0 | 395
— 40 ’ except extremely close at 43.1-43.5'; slightly i
4 15 | 20 | 1.0 40
weathered, except moderately weathered at
| 41.8-42.5'; medium strong, except weak at *60 | MB | MB | 40.7 J
41.8-42.5'; distinct wavy to laminated schistosity 15 15 | 1.0 4i7
dips 50-75 degrees; orange iron staining at '
| 41.8-43.0', with thin (<0.1") coatings of softened m R2 |l *s0 | 10| 40 41.8 -
mica and gray clay on fracture surfaces. %60 | 1.0 | 40 | 419
I R3 | *60 | 1.5 | 4.0 | 422
B *0 | 2.0 | 2.0 | 425 7
30 | 2.0 | 2.0 | 42.55
C-2: 43.5-44.4" Tan to light gray PEGMATITE; I R3 | %75 | 15 | 40 4.6
B Cc2 coarse grains of quartz, white feldspar, and 5 30 | 2.0 429 7
435 - 453 21 | 100 | 57 | muscovite, with gray schist inclusions; close fracture %60 | 20 | 1.0 | 432
L 45 4 ’ ' spacing; slightly weathered, medium strong; orange *60 | 1.5 1.0 43.5_|
iron staining throughout, with healed hairline %60 | 2.0 | 2.0 43.8
fractures. I RIRAL o' | 15 | 200 | 439
R 44.4-45.2": Dark gray SCHIST; fine to coarse grains 50 | 20 | 2.0 44
of biotite, muscovite, quartz, feldspar, scattered 85 30 | 1.0 443
garnets, up to 1/8" across; close fracture spacing; 60 | 15 | 1.0 | 447
= slightly weathered; medium strong; distinct wavy to !5 30 | 1.0 45
crenulated schistosity dips 60-75 degrees. 30 | 3.0 | 1.0 451
C-3: Dark gray to medium gray SCHIST; fine to 45 30 | 1.0 452
B coarse grains of muscovite, biotite, quartz, feldspar, 50 3.0 1.0 458 ]
and scattered garnets, up to 1/8" across; close to *60 | 1.5 | 1.0 | 45.9
moderate fracture spacing; slightly weathered; 30 | 2.0 | 2.0 472
B medium strong to strong; distinct crenulated 30 | 30 | 20 | 479 ]
schistosity dips 50-80 degrees; medium gray to tan x50 | 15 | 2.0 483
L 50 3 PEGMATITE; with muscovite seams, at 47.5-48.8'; 10 1.0 | 6.0 48.4_]
118 | 99 | 91 | no rock wall contact, with increased weathering at 10 | 30 | 3.0 48.5
452-551 ) . . . . .
5 fractures at 48.7' and 48.8'; clay and softened mica 40 | 2.0 | 2.0 48.6
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PROJECT NUMBER: 19499B

CLIENT: NJ Transit
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LOCATION: 11th Ave at 30th St, NE corner
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§ on 50 degree fractures at 51.3' and 51.8'; quartz vein MB | MB | 48.7 7]
along schistosity at 50.1-50.2". 30 1.0 | 6.0 48.8
B *0 | 1.5 | 4.0 | 493
*60 | 1.5 | 2.0 | 49.7
*50 | 1.0 | 3.0 50.1
R 50 | 2.0 | 4.0 513 4
*60 | 1.5 | 4.0 51.8
B *60 | 2.0 | 1.0 53.8 1
| 55 *60 | 1.5 | 2.0 54.6_|
C-4: Dark gray SCHIST; fine to coarse grains of v | R4 60 2.0 1.0 55.1
biotite, muscovite, quartz, feldspar, and many *70 | 2.0 1.0 554
B garnets, up to 1/4" across; close to moderate fracture 10 1.0 | 6.0 55.5
spacing; unweathered to slightly weathered; strong;
crenulated to wavy schistosity dips 40-80 degrees; no 30 3.0 1.0 56.6
§ rock wall contact at near horizontal fracture at 55.5"; 7]
softened mica along foliation fractures at 62.6' and
| 64.7'; ptygmatically folded bands of quartz-feldspar 15 1 201 20 57.8 -
~1/2" thick, at 60.1-60.5'; slightly bulging core sides %40 1' 0 2' 0 58' N
throughout; pure QUARTZ at 57.7-58.2" and : : .
N 62.6-64.6'; lower quartz has 1/8" seams of black 60 | 15 | 1.0 | 588 -
mafic minerals and adjacent yellow metallic mineral
(gold?).
L 60 C4 120 | 100 | 97 *60 | 2.0 | 1.0 59.7
s | B1-651 *60 | 15 | 1.0 | 60.2
*50 | 1.5 | 20 | 61.3
*55 1 1.0 | 2.0 | 622
20 | 3.0 | 1.0 | 623
i *50 | 1.0 | 4.0 | 62.6 ]
0 20 | 1.0 | 63.1
L 65 *50 | 1.0 | 40 | 64.7
C-5: Dark gray SCHIST; fine to coarse grains of v | R4 0 3.0 | 2.0 65.1
muscovite, biotite, quartz, feldspar, and scattered 20 2.0 1.0 65.5
B garnets, up to 1/8" across; close to moderate fracture 20 1.0 | 6.0 | 656 7
spacing, except very close at 69.7-69.8' and *60 | 2.0 | 1.0 66
71.6-71.7"; unweathered to slightly weathered;
B strong; distinct crenulated to wavy schistosity dips T
50-80 degrees; softened mica on foliation fractures at 15 3.0 1.0 673
| 69.7" and 69.8'; thin (<0.1") calcite coatings on |
foliation fractures at 73.1', 73.6' and 75.1'. 20 30 | 20 67.9
30 | 3.0 | 1.0 | 684
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PROJECT: Trans-Hudson Express (THE) Project
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o 9 L o | 0| w | 5] 0 o
o | g 52 2|8 = | ?| =z m
9 0% o < e
— 70 : *60 | 1.5 4.0 69.7
. 65 1C575 5 120 | 96 | 90 *60 | 1.5 4.0 69.8
- *50 | 1.5 2.0 70.8
| 40 3.0 1.0 71.6 |
40 3.0 | 2.0 71.7
*60 | 1.5 2.0 73.1
75 *60 | 1.0 | 2.0 74.6 |
*60 | 1.0 | 2.0 | 75.1
C-6: Dark gray to medium gray SCHIST; fine to I | R4
B coarse grains of biotite, muscovite, quartz, feldspar, 7]
and scattered garnets, up to 1/4" across; moderate to
| wide fracture spacing; unweathered, except slightly |
weathered at 81.0-81.2"; strong; foliation defined by
distinct crenulated schistosity and few 1/2" thick
R contorted bands of quartz-feldspar; orange iron |
staining at 81.0'; calcite coatings on all foliation *60 | 1.5 1.0 78
fractures; core sides slightly bulging at 77.0-80.5'.
i *60 | 1.5 | 1.0 | 79
— 80 s 50 2.0 1.0 79.7
4 | 755-855 | 120 | 1007100 60 | MB | MB | 805
B 50 | MB | MB 80.7 7
30 3.0 | 2.0 81
*50 | 20 | 1.0 | 835
C-7: Dark gray SCHIST; fine to coarse grains of I R4 | *60 | 2.0 | 2.0 85.5
B biotite, muscovite, quartz, feldspar and many 40 2.0 1.0 85.9 7
garnets, up to 1/4" across; moderate to wide fracture
| spacing, except very close at 91.7-92.0', 94.0- 94.2" |
and 94.8-95.6'; unweathered, except slightly 50 3.0 1.0 87
weathered at 94.8-95.5"; strong; wavy to crenulated
R schistosity and scattered contorted quartz bands dip i
60-75 degrees: thin (<0.1") calcite coatings on
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BORING NUMBER: PE-274
LS NATLHT continued
( ) PROJECT NUMBER: 19499B
PROJECT: Trans-Hudson Express (THE) Project CONTRACTOR: Jersey Boring & Drilling
LOCATION: 11th Ave at 30th St, NE corner DRILLER: J. Kurzynowski
CLIENT: NJ Transit INSPECTOR: M. Tekin
g DISCONTINUITY DATA
T || SE [=]%|s ozl _
Ko w b4 > > | x = =) 5
= [ zE o xr | W Q e b
T s So 4 1 Wig DESCRIPTION AND REMARKS T | g = <
= [ W 2|2 E | B | w 5 © T
o o o] g < o a1 - - =
L ) wo O o | X w P 0 o
a Z X o w w = 2 > i
o oz 14 14 < o
o o<
@)
foliation fractures at 89.0', 90.5', and 91.8'; no rock
- wall contact at weathered low-angle fracture at 95.2". x50 | 10 | 1.0 39 1
— 90 c *55 1 1.0 | 1.0 | 89.97]
85.5 _955 120 100 | 93 0 3.0 1.0 90
| 4 T *60 | 1.0 1.0 90.5 |
8
<
st *60 | 15 | 1.0 | 91.8 1
o
oL ]
3
3
=t *60 | 2.0 | 1.0 | 93.8 1
z
Z
=095 I | R4 | *60 | 20 | 1.0 | 94.8—
& *70 | 1.5 2.0 95.1
o C-8: 95.5-99.1": Dark gray SCHIST; fine to medium 1 R4 | #70 | 2.0 | 1.0 | 95.15
sr grains of biotite, muscovite, quartz, feldspar; 10 1.0 | 6.0 95.2 7]
i moderate to wide fracture spacing; unweathered; *60 | 2.0 | 2.0 95.5
2l strong; wavy to crenulated schistosity dips 60-80 *80 | 2.0 1.0 96.1 |
% degrees; calcite coating on foliation fracture at 96.1';
w pure QUARTZ at 98.8-99.0'.
FL 99.1-104.7": Medium gray to light gray GRANITE; i
2 fine to medium grains of feldspar, quartz, and
Q muscovite; wide fracture spacing; unweathered, *60 | 1.5 2.0 98.4
3t except slightly weathered at horizontal fractures at .
s 101.6' and 101.9'; very strong; faint near vertical I | RS | *60 | 1.5 1.0 99.1
P banding; trace QUARTZ at 101.6-101.9', with no
s 100 C-8 110 | 100 | 96 | contact at horizontal fractures at upper and lower —
g 95.5-104.7 contacts.
9] 4
£F 4
3
<
w| 0 | 1.0 | 6.0 | 101.6 _
w 0 1.0 6.0 101.9
o
2t i
z
S
5
8 B 15 MB | MB | 103.97
Z
o - 105 C-9: 104.7-111.5" Light gray GRANITE; medium /I |R4/RS| 40 2.0 1.0 104.74
Q grains of feldspar, quartz, and muscovite; moderate
I to wide fracture spacing; unweathered, except
% B slightly weathered at 40 degree fracture at 107.0; 1
Z strong to very strong; faint banding and thin (<0.1")
x muscovite seams at 107.8-109.6' are near vertical;
[aN -
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PROJECT NUMBER: 19499B

PROJECT: Trans-Hudson Express (THE) Project

LOCATION: 11th Ave at 30th St, NE corner

DRILLER: J. Kurzynowski
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pure QUARTZ at 107.0-107.5', 108.1-108.4', and 40 | 3.0 | 2.0 107
c9 110.9-111.5"
B 1047-1115 81 100 [ 100| dark gray SCHIST inclusion at 110.2-110.9', with T
4 : ’ medium grains of biotite, other mafic minerals, 0 MB | MB | 108.3
| muscovite, quartz, and feldspar; iron staining at |
horizontal fracture at 110.3". *80 | 1.0 | 4.0 | 108.9
20 | MB | MB 109
— 110 ]
0 30 | 20 | 1103
B 20 | 3.0 | 1.0 | 11097
C-10: 111.5-112.9": Medium gray QUARTZ, with I R4 | *50 | 1.5 | 1.0 | IIL5
B biotite schist and feldspar pegmatite inclusions; 7]
moderate fracture spacing; unweathered; strong.
| 112.9-115.5" Dark gray to black SCHIST; fine to |
C-10 medium grains of biotite, muscovite, quartz, and *50 | 3.0 | 1.0 | 1129
1115-1155 48 | 100 [ 100] feldspar; moderate fracture spacing, unweathered;
B 4 ’ ’ strong; planar schistosity dips 60 degrees; all |
fractures have thin (<0.1") calcite coatings. *60 | 1.0 1.0 114
— 115 *50 | 1.5 1.0 | 114.74
C-11: Dark gray SCHIST; fine to medium grains of v | R4 | *60 | 1.5 1.0 | 1155
B biotite, muscovite, quartz, and feldspar; wide fracture 7]
spacing; unweathered, except slightly weathered at
| near vertical fracture at 122.0"; strong; faint wavy 1
schistosity dips 60-90 degrees; orange iron staining 30 | MB | MB 117
on rough, near vertical cross-foliation fracture at
B 122.0"; contorted intrusions of light gray GRANITE |
at 116.5-117.0', 119.3-120.7' and 123.1-124.2";
schistosity parallels contorted contacts.
— 120 ]
C-11
115.5-1253 | 117 | 100100
| 4 20 | 2.0 | 1.0 | 120.6 |
i 85 | 20 | 20 | 122
L 125 *0 | 1.5 | 1.0 | 124.6_|
C-12: Dark gay to black SCHIST; fine to medium I R4 20 3.0 1.0 | 1253
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PROJECT: Trans-Hudson Express (THE) Project
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B grains of biotite, muscovite, quartz, feldspar, and ]
sparse garnets, up to 1/8" across; wide fracture
B spacing; unweathered; strong; faint, wavy schistosity *60 | 1.5 LO | 126.5 |
dips 60-90 degrees; pure QUARTZ, with vertical
contacts at 125.3-126.0"; light gray GRANITE, with
B near-vertical muscovite seams, with vertical contacts .
along schistosity at 126.5-129.0".
— 130 C-12 ]
1253 -1353 | 120 | 100 100 45 | 3.0 | 1.0 | 130.2
5
%
L 435 80 | 2.0 | 2.0 | 134.6_]
C-13: Dark gray SCHIST; fine to medium grains of v | R4 0 2.0 1.0 | 1353
N biotite, muscovite, quartz, feldspar, and sparse 30 3.0 1.0 | 135.6 |
medium grained garnet; close to moderate fracture
spacing; unweathered to slightly weathered; strong; 20 10 1 60 | 1366
= indistinct schistosity dips 60-90 degrees; contorted : : 4
1/2" band of quartz-feldspar at 142.4-142.6', parallel
to schistosity; no rock wall contact and orange iron 10 1.0 | 6.0 | 137.5
B staining at low-angle fracture at 136.6'; thin (<0.1") 1
calcite coating on foliation fracture at 142.8';
softened mica on smooth foliation fracture at 143.9'".
B 40 | MB | MB | 13897
— 140 C-13 21 1001 o3 30 | 3.0 | 1.0 | 139.97
4 1353 -145.4
i *50 | 2.0 | 1.0 | 141 |
B *60 | 2.0 | 1.0 | 142.8
40 | 3.0 | 1.0 | 1431
R *50 | 1.5 | 2.0 | 143.7 ]
*70 | 1.0 | 4.0 | 1439
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PROJECT: Trans-Hudson Express (THE) Project CONTRACTOR: Jersey Boring & Drilling
LOCATION: 11th Ave at 30th St, NE corner DRILLER: J. Kurzynowski
CLIENT: NJ Transit INSPECTOR: M. Tekin
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= *60 | 1.0 1.0 | 144.2_]
145 60 1.0 | 2.0 | 1447
C-14: 145.4-146.0": Light gray GRANITE; medium IV (R2/R3| *40 | 1.5 1.0 | 1453
- C-14 17 9 | 2 grains of quartz, feldspar, and muscovite; closely 40 2.0 1.0 | 1454 4
145.4 - 146.9 fractured; slightly weathered; strong; healed hairline *70 | 2.0 | 1.0 | 1458
6 fractures dip 70 degrees. *60 | 1.0 | 4.0 | 146.1
B 146.0-146.9": Dark gray SCHIST; fine to medium m |Ryr3| *60 | 1.0 | 4.0 | 146.2
grains of biotite and other mafic minerals, quartz, 10 3.0 | 2.0 | 1463
muscovite and feldspar; very close to extremely close 80 1.5 | 2.0 | 1464
i fracture spacing; slightly weathered at 146.0-146.9"; I R4 0 1.5 | 3.0 | 146.57]
C-15 35 83 | 6o | moderately weathered at 146.2-146.9'; weak to *50 | 1.0 | 2.0 | 146.55
| 146.9 - 150.4 medium strong; softened mica on foliation fractures 75 1.5 | 2.0 | 146.6 |
6 below 146.0'; irregular, broken pieces are pitted and 15 | 2.0 | 2.0 | 146.65
weathered. 10 3.0 | 2.0 | 146.7
L 150 C-15: 146.9-147.8': Dark gray SCHIST; as above, *60 | 1.0 | 2.0 | 146.8]
except extremely close fracture spacing throughout; 20 | 2.0 | 2.0 | 1476
moderately weathered; some overdrilled pieces; II R4 75 2.0 | 2.0 | 147.65
B recovery loss likely at 146.9-147.6'; 15 2.0 | 2.0 | 147.68+
147.8-150.4": Dark gray SCHIST; fine to coarse *60 | 1.5 | 1.0 | 147.7
grains of biotite, muscovite, quartz, feldspar; many 10 20 | 2.0 |147.72
§ garnets, up to 1/2" across; close to moderate fracture *70 | 2.0 | 4.0 | 148.1 7
spacing; slightly weathered; strong; crenulated 15 | 2.0 | 2.0 | 148.15
| schistosity dips 60-80 degrees. 20 | 3.0 | 2.0 | 149.9 |
C-16 68 100 | 100] C-16: Dark gray to medium gray SCHIST; fine to *60 | 1.5 1.0 | 150.1
4 150.4 - 156.1 coarse grains of biotite, muscovite, quartz, feldspar, *70 | 2.0 | 4.0 | 150.4
= sparse calcite, and many garnets, up to 3/8" across; *65 | MB | MB | 151.4
moderate fracture spacing; slightly weathered; *65 | 1.5 1.0 | 151.7
strong; distinct crenulated schistosity dips 60-70 *60 | 1.5 | 2.0 153
— 155 degrees; calcite coating on foliation fracture at 153.0". —]
C-17: 156.1-158.6": Dark to medium gray SCHIST; II R4 30 3.0 1.0 | 156.1
as above, except close fracture spacing and extremely
B close foliation fractures at 157.6-157.8". *60 | 1.5 1.0 | 156.8
158.6-164.2": Black to dark green AMPHIBOLITE; 20 | 3.0 | 2.0 | 157.4
i fine to medium grains of hornblende, quartz, biotite, *4 S 2.0 | 2.0 | 157.6 1
and sparse calcite; close to wide fracture spacing; *50 L5 1 4.0 1157.65
B unweathered to slightly weathered; very strong; faint I/l | RS *60 L5 | 1O 1 157.8 |
schistosity and quartz bands dip ~ 50 degrees; *50 LO 1 2. 158.2
biotite-rich at 160.2-160.7', where core sides are 30 | 1.5 LO | 158.7
— 160 slightly bulging; calcite on most fracture surfaces; 40 L5 1.0 159 _]
extremely dense. 30 | 20 | 1.0 160
*50 | 1.5 1.0 | 160.3
- C-17 120 | 100 | 91| 164.2-166.1": Dark to medium gray SCHIST; fine to 20 | 20 | 1O | 160.7
156.1 - 166.1 medium grains of biotite, muscovite, quartz, and
4 feldspar; moderate fracture spacing; unweathered;
B strong; distinct crenulated schistosity dips 60 T
degrees.
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I R4 0 2.0 1.0 | 164.2
165 *50 | 1.5 | 2.0 | 164.7
*50 | 1.5 1.0 | 1653
R « i
C-18: 166.1-170.8": Dark gray SCHIST; as above; I R4 55(;) %8 ;8 %gg?
near vertical healed hairline fractures have orange, ’ ’ ’
B weathered calcite fillings. *60 | 1.5 | 4.0 | 166.8 1
*60 | 1.0 | 2.0 | 167.2
170.8-172.0": Black and white pinstriped
B HORNBLENDE-BIOTITE-SCHIST; fine to medium T
grains of hornblende, biotite, quartz, and thin (<0.1" *70 | L5 | 2.0 | 168.2
B bands of calcite; moderate fracture spacing; |
unweathered; very strong; distinct planar schistosity
and banding dip 60-70 degrees; very dense.
— 170 , 20 | MB | MB | 169.8
18 %_72.(3 ft todl 54 Darlf< gg Itptedlum grayt SCHIrStT;
- ine to medium grains of biotite, muscovite, quartz, *
= 166.1 -175.4 1121100 | 89 feldspar, and spgse garnets, up to 1/4" acrogs; I R5 *;g %g %8 %;82 1
4 moderate fracture spacing; unweathered to slightly ) ’ :
weathered; strong; wavy schistosity dips 70-80
B degrees; calcite coatings on most fracture surfaces; v | R4 T
pure, medium gray QUARTZ at 174.2-175.0', with
| }11314109\?/ metallic flakes (pyrite ?) on fracture surface at 70 | 2.0 | 20 | 172.7 ]
*50 | 2.0 1.0 | 174.1
*40 | 1.5 1.0 | 1743
— 175 5 3.0 1.0 | 174.97]
C-19, Dark gray SCHIST; fine to coarse grains of II R4 :70 2.0 Lo | 1752
- biotite, quartz, muscovite, feldspar, and medium I |[R2/R3 70 | 1.0 LO | 175.3
grained garnet; close to moderate fracture spacing, *25% 28 3‘8 %;g;‘
except very close to extremely close at 175.7-179.1"; : : :
i C-19 44 | 100 | 23| slightly weathered, except moderately weathered *70 | 1.0 | 2.0 | 176.8 7
175.4 - 179.1 along fractures at 175.7-179.1'; strong, except weak *80 | 0.5 | 4.0 | 177.1
to medium strong at 175.7-179.1"; foliation defined 30 | 3.0 | 40 | 1775
i 6 by distinct wavy schistosity and wavy bands and *70 | 1.0 | 4.0 | 177.67
nodules of quartz; strike-slip slickensides on 80 *70 | 1.5 | 4.0 | 177.7
B degree foliation fracture at 177.1"; thick (>0.1") *70 | 1.0 | 40 | 177.9 |
coatings of gray clay and calcite on all fractures at o |rR3Rral ¥60 | 1.0 | 40 178
177.1-179.1', most of which are along foliation. *70 | 1.5 | 4.0 | 1783
— 180 C-20: Dark to medium gray SCHIST; fine to medium 50 | 2.0 | 2.0 | 178.6
grains of muscovite, biotite, quartz, feldspar, and *70 | 1.0 | 4.0 179
calcite; close to moderate fracture spacing, except *70 | 1.0 | 4.0 | 179.05
B 5 very close foliation fractures at 185.0-185.1"; slightly 30 | 2.0 | 3.0 | 179.1 1
weathered; medium strong to strong; distinct planar *70 | 1.0 | 4.0 | 179.9
schistosity dips 60-70 degrees; calcite coatings on 0 30 | 2.0 | 1805
Boring No. _ PE-274 Sheet 8 of 9



~ [/ CORING LOG

BORING NUMBER: PE-274

(continued)

SHEET NUMBER:

9

of

PROJECT NUMBER: 19499B

CLIENT: NJ Transit

PROJECT: Trans-Hudson Express (THE) Project

LOCATION: 11th Ave at 30th St, NE corner

INSPECTOR: M. Tekin

DRILLER: J. Kurzynowski

CONTRACTOR: Jersey Boring & Drilling

PARTNERSHIP CORING GDR (FINAL) 00 EPE ALL PACKAGES 4-30-08.GPJ THE PARTNERSHIP EPE (FINAL) 10-24-08.GLB 10/24/08

g DISCONTINUITY DATA
g |E| g [£]E]. 2 z| 5 -
< = ZE v | x| 2 rlaol 8
z 5 Sa g1 %la DESCRIPTION AND REMARKS T | g =
a o o) ol 9 = e w 5 ko T
w ) wo O O x < = — s
5 15| B2 |E |8 =12 4
] o< < [a)
O
C-20 79 | 100 | 89 | almost all fractures; silt coatings on horizontal *70 | 1.0 | 2.0 | 180.7
g | 17O1-1857 fractures at 180.5' and 184.3'; pitted horizontal 15 | 1.5 | 2.0 | 181
B healed hairline fracture at 184.35'. 20 | MB | MB | 182.8 7
0 2.0 3.0 184.3
— 185 *70 | 1.0 | 40 | 185 |
*70 | 2.0 | 4.0 185.1
5 C-21: 185.7-186.4" Dark gray SCHIST, as above. I |R3/R4| *60 | 1.0 2.0 185.5 1
*60 | 1.0 1.0 185.7
186.4-191.2": Light to medium gray GRANITE; fine I R5 | *60 | 1.0 1.0 | 185.8
- to medium grains of quartz, feldspar, muscovite, and *60 | 1.0 | 4.0 | 185.9 1
sparse medium grained garnet; moderate fracture *50 | 1.0 | 1.0 | 1864
spacing; unweathered; very strong; faint banding 10 | MB | MB | 186.7
B dips 50 degrees; quartz-feldspar PEGMATITE at N 1
187.4 ft, 187.8 ft, 190.0-190.3', and 190.7-191.1";; S0 | 1.0 | 1O | 188.1
| dark gray schist at 188.1-188.6'. |
191.2-194.0" Dark to medium gray SCHIST; fine to
L 190 medium grains of biotite, muscovite, quartz, and _
c feldspar; wide fracture spacing; slightly weathered;
-21 strong; distinct planar schistosity dips 50 degrees.
i s | 1857- 19538 121 100 94 §
194.1-195.8": Light gray GRANITE, as above except I R4
close to moderate fracture spacing; slightly *50 | 1.0 | 1.0 | 1914
B weathered; strong; schist inclusion at 195.3-195.6"; ]
very close horizontal fractures at 194.8-194.9' have
| orange iron staining and silt coatings. 1
45 3.0 1.0 194.1
— 195 0 1.5 3.0 194.8—
5 1.5 3.0 194.9
0 2.0 1.0 195.4
B . 10 2.0 1.0 195.5[7
End of Boring at 195.8' 80 3.0 1.0 | 1195.7
| 15 2.0 1.0 195.8] |
— 200 .
Boring No. _ PE-274 Sheet 9 of 9



Gateway
Trans-Hudson
Partnership

PARSONS

BRINCKERHOFF STV

AZC

BORING LOG

BORING NUMBER:SEG-3-1T
SHEET NUMBER: 1

of

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT

LOCATION: 30th St., 11th Ave., New York,
NY

COORD. N: 1,915,821.2 E: 14,802,907.7
STN. NO.: OFFSET:

DRILLER: Dominick Pepe, George Raymond
INSPECTOR: Juan Zapata Jr.

SURFACE ELEV.:306.5 feet
DATUM:

DRILLING METHOD: Rotary Wash

START DATE: 8/24/15 TIME: 1:00 pm

RIG TYPE: CME-75 (truck mounted), Automatic Hammer FINISH DATE:8/26/15 TIME: 2:30 pm
Casing |Split Spoon|Shelby Tube| Pitcher Grab Core Barrel GROUNDWATER DATA
HW Water Casing Hole
Type/Symbol s ulll =EN G X cH Do | Cooita | o
1.D. 4" 1.375" 2.938" " " 2.155" Date Time (ft) (ft) (ft)
O.D. 4.5" 2" 3" " " 2.98" 8/26/2015 7:15:00 AM  10.9 65 70
Length 65 24" 30" " " 60"
Hammer Wt. | 1401blbs | 140 Ibs Drill Rod Size NW
Hammer Fall 30" in. 30 in. I.D. (O.D.) 2.25" (2.625")
o SAMPLE SOIL (Blows/6 in.)
3 |0 &
e | J|¢ ~ | oe | ez | 1218 | 1824 TS
= T | = 3 FIELD CLASSIFICATION AND REMARKS
o | % 5| |Gl T CORING
a | 2w =
Ol 2|z3IE & RUN | REC. | REC. | L>4" | RQD | Depth
o | zn @) (in.) | (in.) % (in.) % | Elev.
a0t G| 1 0.0-6.0 Excavated top 6' soil to clear utilities.
B o Mud at 3' to 4. 1
B %Qg i
. 8 4 -
- < 3 _
L5 |3 |
& S| 1 6.0-8.0 2 1 1 1 8 S-1: Dark brown medium to fine SAND, trace
= A N < medium to fine Gravel, very loose, moist-Fill. .
s
B S i
f%m S| 2 8.0-10.0 2 8 14 5 24 S-2: Brown coarse to fine SAND,some medium to
- . %E a fine Gravel, little Silt, medium dense, moist (SM)-Fill. .
A
| O —
10 P S| 3 10.0-12.0] 5 6 6 4 10 S-3: Brown medium to fine SAND, some medium to
- Lo fine Gravel, trace Silt, medium dense, moist-Fill. e
S DA 4;% .
B _
g
i P 1
5
0 k;)
—15 |, & . _
%n S| 4 15.0-17.0 5 3 2 2 0 S-4: No Recovery.
B N [ [
— 20 S|5 20.0-22.0 6 3 5 8 9 S-5: Brown coarse to fine SAND, little medium to ]
= fine Gravel, little Silt, loose, wet (SM). 1

TEST BOREING SEG 3 BORING LOGS SOIL.GPJ CANARSIE-LIB.GLB - COPY.GLB 2/29/16

1
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Trans-Hudson

Gateway

Partnership

AZCOM EiEEuor

STV

BORING LOG

(continued)

BORING NUMBER:SEG-3-1T

SHEET NUMBER: 2 of 3

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT
DRILLER: Dominick Pepe, George Raymon
INSPECTOR: Juan Zapata Jr.

o SAMPLE SOIL (Blows/6 in.)

3 |0 &

g |2 ~ | oe | ez | 1218 | 1824 TS

= T 3 ﬁ FIELD CLASSIFICATION AND REMARKS

o | % 5| |G T CORING

a L 2w =

Ol 2|32 & RUN | REC. | REC. | L>4" | RQD | Depth
o | zn @) (in.) | (in.) % (in.) % | Elev.
S| 6 25.0-27.0 5 11 10 7 0 S-6: No Recovery.
— 30 S|7 30.0 - 32.0 5 3 4 5 13 S-7: Brown coarse to fine SAND, little Silt, trace ]
= medium to fine Gravel, loose, wet (SM). 1
— 35 s| s JJl350-370| 2 7 8 6 11 S-8A: 35' to 35.7": Same as above; N
B S-8B: 35.7' to 37": Dark gray Clayey SILT, stiff, wet =
i (ML). )
40 . —
S| 9 40.0-42.0 8 4 3 4 0 S-9: No Recovery.
— 45 % si1ofll 450-470| 3 3 2 4 24 S-10: Gray Fat CLAY, trace fine Gravel, medium N
B / stiff, wet (CH). 1
— 90 / S|11 50.0 - 52.0 3 2 2 2 11 S-11: Gray Fat CLAY, soft, wet (CH). ]
- Spoon is getting jammed and rods are getting jammed .
i / which hold back sampling efficiency. i
— 95 / S|12 55.0-57.0 2 2 3 2 2 S-12 Gray Fat CLAY and Organic CLAY, trace ]
= / medium to fine Gravel, medium stiff, wet (CH-OH). .
/7

Boring No. SEG-3-1T Sheet 2 of 3
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Gateway
Trans-Hudson
Partnership

AZCOM Bl uorr WSTV

BORING LOG

(continued)

BORING NUMBER:SEG-3-1T

SHEET NUMBER: 3 of 3

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT
DRILLER: Dominick Pepe, George Raymon
INSPECTOR: Juan Zapata Jr.

o SAMPLE SOIL (Blows/6 in.)
3 |0 &
g |2 ~ | oe | ez | 1218 | 1824 TS
= T a 3 - FIELD CLASSIFICATION AND REMARKS
o | % 5| |G T CORING
a e | Z2 |wlo =
© 2|z = & RUN | REC. | REC. | L>4" | RQD | Depth
O | Z|» @) (in.) (in.) % (in.) % Elev.
7 S|13 60.0-62.0] WOH | WOH | WOH | WOH | 22 S-13: Gray Fat CLAY, frequent marine material, very
- soft, wet (CH). .
— 65 % S|14 |l 65.0-67.0] WOR | WOR | WOR | WOR | 18 S-14: Same as above. ]
— 70 7 s|15 |l 70.0-72.0| WOR | WOH | WOH | 2 0 S-15: No Recovery. ]
e S| 16 75.0-77.0] WOR | WOH | WOH 1 20 S-16: Gray Silty CLAY, frequent marine material, ]
- very soft, wet (CL). .
— 80 S| 17 I 80.0-81.3| 40 35 | 504" | - 0 S-17: No Recovery. ]
i End of soil at 83" bgs.
- Start rock coring at 83' bgs. .

Boring No. SEG-3-1T Sheet 3 of 3




Gateway
Trans-Hudson
Partnership

CORING LOG
AZCOM GiEiSEuorr

STV

BORING NUMBER:SEG-3-1T

SHEET NUMBER: 1 of 2

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30 St., 11 Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT

DRILLER: Dominick Pepe, George Raymond
INSPECTOR: Juan Zapata Jr.

DRILLING METHOD: MUD ROTARY
RIG TYPE: CME-75 (truck mounted), Automatic Hammer

LOCATION:

COORD.

STN. NO.:
SURFACE ELEV.:
DATUM:

START DATE: 8/24/15 TIME: 1:00 pm
FINISH DATE: 8/26/15 TIME: 2:30 pm

OFFSET:

PB CORING LOG HUDSON YARD ROCK.GPJ CANARSIE-LIB.GLB - COPY.GLB 10/25/15

GROUNDWATER DATA
CORE BARREL DATA: NOTES: Water | Casing | Hole
- Depth Depth Depth
TYPE: Double Tube Swivel Date Time (ft) (ft) (ft)
CORE SIZE: NQ
O.D.. 298"
[.D.: 1.875"
CASING SIZE: 3"(3.5")
g DISCONTINUITY DATA
= s oE B 9 DESCRIPTION AND REMARKS ®
@ = e N NS (Lithology, Structure, Weathering, z T — —
[0} w = > > e I i A 2 = [o)) =
= ,2 sE % [ I Continuity, Strength, Color, Grain Size) i (2') g 3
T o w S u a I ~ =
T - wo 0 8 g * - Denotes discontinuity along foliation E i w S 3 T
4 12 8|3 g ¢ i 5|2 2
[0 o< 4 IleJ MB - Denotes mechanical break = z ol
o] < o
(@]
C-1: Gray Garnet-Mica SCHIST, coarse to fine grains I R3 | Oy - - 83
- of quartz, feldspar, biotite, muscovite and garnet, *60yp| 1 1 83.4 -
slightly weathered, medium strong, close to moderate *60\p| 1 1 84.1
— 85 C-1 53 38 68 fracture spacing, schistosity dips 55° to 65°, recovery *60ys | 1 3 84.37]
B 83.0 - 88.0 loss assumed at 85.1'-85.7', granitic band at 10y | 1 6 85 |
84.1'-84.3". 80ys | I 6 85.05
B 10y | 1 6 85.1
i 10y | 1 6 85.7
g—lﬁ : Gra}{) S(E{-HST, medj:lm t(()1 fine g{ailil.s }cl)fl quartz, I R3 *1655MB 125 % gggg
- eldspar, biotite, muscovite and garnet, slightly MB 279 -
weathered, medium strong, close to moderate fracture *SSus| 1 1 87.7
— 90 C-2 60 100 | 87 spacing, granitic bands at 88.7'-88.9', and 89.2' to *ZOMB 3 2 88 —
B 88.0 - 93.0 89.3", schistosity dips 60° to 65°. *2822 1i5 % ggg i
B 15y | 1.5 1 90.4
*60yg| 1.5 1 91.5
i C-3: Gray gneissic SCHIST, medium to fine grains of I R3 *16 05 MB % ; 99237 ’
- quartz, feldspar, biotite, muscovite and sparse garnet, MB
slightly weathered, medium strong, moderate to wide
— 95 C-3 60 100 | 93 fracture spacing except very close fracture spacing at ]
B 93.0 - 98.0 93.3't0 93.45"' and 97.8' to 98", schistosity and i
gneissic bandings dip 70° to 80°, indistinct 60 15 5 96.3
| . . 1 e | MB M . -
;%%?FOSHY band at 95.7', granitic band at 95.7' to 100 | 2 5 06.45
i C4: Gray SCHIST, medium to fine grains of quartzy | I | R3 1w | 201 2] 9787
- eldspar, biotite, muscovite and sparse garnet, slightly MB : .
weathered, medium strong, close to moderate fracture *T0vp| 1 1 98.6
— 100 9%6‘ 60 100 | 95 spacing except extremely close to very close fracture ]
B A spacing at 102.15" to 102.3', schistosity dips 65° to 10y | 1.5 2 100.35 |
103.0 70°, *0ys| 1.5 | 2 | 101
i 0| 1 1 101.7
i *65,m| 1 1| 10215
C-5: Gray SCHIST, medium to fine grains of quartz, I |R3/R4[*70us| 1 1 102.2
- feldiﬁar, (lijiOtitff musiovitetancir sparselgarntet, slightly %81\43 % ; 1?333 .
weathered, medium strong to strong, close to MB
— 105 | OCB_% 58 97 | g5 | moderate fracture spacing except extremely close to *60yp| 1 1 104.47
B 108 0_ very close fracture spacing at 106.3" to 106.5', 30,5 | 3 2 105.55
: schistosity dips 60° to 65°, quartz band at 106' to 10 3 1 106.3
- 106.4", loss of recovery assumed at 106.4' to 106.6', SOMB 1 5 106.4 1
multiple healed fractures. MB )
Boring No. SEG-3-1T Sheet 1 of 2
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Trans-Hudson
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AZCOM EiESmorr

STV

CORING LOG

BORING NUMBER:SEG-3-

1T

SHEET NUMBER: 2

of

(continued)

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT

DRILLER: Dominick Pepe, George Raymon
INSPECTOR: Juan Zapata Jr.

PB CORING LOG HUDSON YARD ROCK.GPJ CANARSIE-LIB.GLB - COPY.GLB 10/25/15

< DISCONTINUITY DATA
= Elcg | =2 = DESCRIPTION AND REMARKS O
3 e z L ‘>'_’ ‘>-_’ = (Lithology, Structure, Weathering, Z E = =
e ,2 % e % [ s Continuity, Strength, Color, Grain Size) % (2') _§’ 3
L o w u a I w ~ =
E g W g § § g * - Denotes discontinuity along foliation E i w S s =
zZ L ) O] o
e g 8 <Zn: IleJ If'xJ MB - Denotes mechanical break = <Z,: 8
(@]
C-6 C-6: Gray gneissic SCHIST, medium to fine grains of I R4 |*60,5| 1 2 106.6
- 108.0 - 23 100 | 100 | quartz, feldspar, biotite, muscovite and sparse garnet, 8w | 3 2 107 A
A 109.9 slightly weathered, strong, moderate fracture spacing, 65 | 3 1 107.6
— 11U schistosity dips 65° to 70°. *60ys| 3 2 108 —
B End of boring at 109.9' bgs. 405 | 3 2 109.9
— 115 —
— 120 —
— 125 —
— 130 -]
— 135 -]
— 140 —
Boring No. SEG-3-1T Sheet 2 of 2



Gateway
Trans-Hudson
Partnership

AZCOM EiEiEmonr

STV

BORING LOG

BORING NUMBER:SEG-3-2T
SHEET NUMBER: 1

of

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT

LOCATION: 30th St., 11th Ave., New York,
NY

COORD. N: 1,915,957.9 E: 14,802,845.3
STN. NO.: OFFSET:

DRILLER: Dominick Pepe, George Raymond
INSPECTOR: Juan Zapata Jr.

SURFACE ELEV.:307.3 feet
DATUM:

DRILLING METHOD: Rotary Wash

START DATE: 8/10/15 TIME: 11:00 am

RIG TYPE: CME-75 (truck mounted), Automatic Hammer FINISH DATE: 8/15/15 TIME: 10:30 am
Casing |Split Spoon|Shelby Tube| Pitcher Grab Core Barrel GROUNDWATER DATA
Tvpe/Symbol HW P Water Casing Hole
yp y S . U m N G % C E Depth Depth Depth
1.D. 4" 1.375" 2.938" " " 2.155" Date Time (ft) (ft) (ft)
O.D. 45" 2" 3" " " 2.98"
Length 60 24" 30" " " 60"
Hammer Wt. | 1401b1bs | 140 Ibs Drill Rod Size NW
Hammer Fall 30" in. 30 in. I.D. (O.D.) 2.25" (2.625")
o SAMPLE SOIL (Blows/6 in.)
3 |0 &
e | J|¢ ~ | oe | ez | 1218 | 1824 TS
= T 3 § FIELD CLASSIFICATION AND REMARKS
o | % 5| |Gl T CORING
a | 2w =
Ol 2|z3IE & RUN | REC. | REC. | L>4" | RQD | Depth
O |+ Z|» @) (in.) (in.) % (in.) % Elev.
N G| 1 0.0-5.0 Excavated top 5' soil to clear utilities.
B D;kk i i
= % . QE .
. 8 4 -
- < 3 _
5 % . |
2.7 S|1 50-7.0 3 3 3 4 8 S-1: Brown and red brown coarse to fine SAND,
- -2k some medium to fine Gravel, some Silt, loose, moist e
i %o, (SM)-Fill.
Ba S|2 7.0-9.0 7 7 4 4 3 S-2: Same as above.
B A i
<~OD‘~;
i £, S|3 9.0-11.0 | 2 11 3 4 0 S-3: No Recovery. i
— 10 . ¢ _
B jf,) g i
. oy -
i B
— 15 S|4 15.0-17.0 3 7 4 4 1 S-4: Dark brown coarse to fine SAND, little Silt, ]
= trace fine Gravel, medium dense, wet (SM). .
- 20 . |
S| 5 20.0-22.0] 5 8 10 6 0 S-5: No Recovery.
- Gravel jammed at spoon tip. .

TEST BOREING SEG 3 BORING LOGS SOIL.GPJ CANARSIE-LIB.GLB - COPY.GLB 2/29/16
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BORING NUMBER:SEG-3-2T

Gateway

Trans-Hudson
Partnership

AZCOM Ei&Gumorr © STV

SHEET NUMBER: 2 of 3

BORING LOG

(continued) PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT
DRILLER: Dominick Pepe, George Raymon
INSPECTOR: Juan Zapata Jr.

TEST BOREING SEG 3 BORING LOGS SOIL.GPJ CANARSIE-LIB.GLB - COPY.GLB 2/29/16

o SAMPLE SOIL (Blows/6 in.)

3 |0 &

g |2 ~ | oe | ez | 1218 | 1824 TS

= T | = 3 FIELD CLASSIFICATION AND REMARKS

o | % 5| |G T CORING

a L 2w =

Ol 2|32 & RUN | REC. | REC. | L>4" | RQD | Depth
o | zn @) (in.) | (in.) % (in.) % | Elev.
S S|6 25.0-27.0| 11 7 9 7 0 S-6: No Recovery.

i - B S| 7 27.0-29.0| 12 7 4 6 3 S-7: Brown coarse to fine SAND, trace medium to
= BRR fine Gravel, little Silt, medium dense, wet (SM).
— 30 - k S| 8 30.0-32.0 6 10 11 10 9 S-8: Brown coarse to fine SAND, little Silt, some
= BRR medium to fine Gravel, medium dense, wet (SM).
35 CE S| 9 35.0-37.01 21 8 9 18 3 S-9: Same as above.
— 40 / S| 10 40.0-42.0 6 7 8 8 21 S-10: Gray Fat CLAY, trace medium to fine Sand,
- / frequent marine material, stiff, wet (CH).
— 45 / S|11 45.0-47.0] WOH | WOH | WOH 2 23 S-11: Gray Fat CLAY, trace medium to fine Sand,
- % frequent marine material, very soft, wet (CH).
— 90 S|12 50.0-52.0] WOR | WOH | WOH | WOH | 23 S-12: Gray Silty CLAY, trace medium to fine Sand,
= frequent marine material, very soft, wet (CL).
99 S |13 55.0-57.0] WOR | WOH | WOH 3 24 S-13: Gray fine SAND, some Clayey Silt, frequent
= marine material, very soft, wet (SM).

Boring No. SEG-3-2T Sheet 2  of
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Gateway
Trans-Hudson
Partnership

ASCOM BARS!Suor STV

BORING LOG

(continued)

BORING NUMBER:SEG-3-2T

SHEET NUMBER: 3 of 3

PROJECT NUMBER: 4016879

CLIENT: AMTRAK

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY

CONTRACTOR: ADT

INSPECTOR: Juan Zapata Jr.

DRILLER: Dominick Pepe, George Raymon

o SAMPLE SOIL (Blows/6 in.)
3 |0 &
g |2 ~ | oe | ez | 1218 | 1824 TS
= T 3 @ FIELD CLASSIFICATION AND REMARKS
o | % 5| |G T CORING
a L 2w =
Ol 2|32 & RUN | REC. | REC. | L>4" | RQD | Depth
o | zn @) (in.) | (in.) % (in.) % | Elev.
S|14 60.0-61.8 6 8 7 60/4" 8 S-14: Brown coarse to fine SAND, some coarse to
- fine Gravel, some Silt, medium dense, wet (SM) -
i Decomposed SCHIST.
End of soil at 63' bgs.
5 Start rock coring at 63' bgs.
— 65
— 70
— 75
— 80
— 85
— 90

Boring No. SEG-3-2T Sheet 3 of
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Gateway
Trans-Hudson
Partnership

AZCOM GiiiiEuor

CORING LOG

STV

BORING NUMBER:SEG-3-2T

SHEET NUMBER: 1 of 2

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30 St., 11 Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT

DRILLER: Dominick Pepe, George Raymond
INSPECTOR: Juan Zapata Jr.

DRILLING METHOD: MUD ROTARY
RIG TYPE: CME-75 (truck mounted), Automatic Hammer

LOCATION:

COORD.

STN. NO.:
SURFACE ELEV.:
DATUM:

START DATE: 8/10/15 TIME: 11:00 am
FINISH DATE: 8/15/15 TIME: 10:30 am

OFFSET:

PB CORING LOG HUDSON YARD ROCK.GPJ CANARSIE-LIB.GLB - COPY.GLB 10/25/15

GROUNDWATER DATA
CORE BARREL DATA: NOTES: Water | Casing | Hole
- Depth Depth Depth
TYPE: Double Tube Swivel Date Time (ft) (ft) (ft)
CORE SIZE: NQ
O.D.: 298"
[.D.: 1.875"
CASING SIZE: 3"(3.5")
< DISCONTINUITY DATA
= 5 oE B 9 DESCRIPTION AND REMARKS ®
3 e z L ‘>'_’ ‘>-_’ = (Lithology, Structure, Weathering, Z E S =
e ,2 % e % [ s Continuity, Strength, Color, Grain Size) % (2') g 3
L o w u [m)] I w ~ o =
g o wo 8 8 g * - Denotes discontinuity along foliation E o w > 3 -
5 2 8|8 g ° 2 5[ &
g o< o o MB - Denotes mechanical break = <Z,: 8
(@]
C-1 C-1: Gray Garnet-Mica SCHIST, coarse to fine grains | I/IIl | R3 | Oys - - 63
B 63.0 i 65.0 20 83 46 of quartz, feldspar, biotite, muscovite, garnet and 55us 3 2 63.5
ST chlorite, slightly to moderately weathered, medium Ovm 10 2 63.95
— 65 strong, very close to close fracture spacing, wir | rR3 |*80ws| 1.5 4 64.37]
B schistosity dips 65° to 75°, recovery loss assumed at S0us | 3 2 64.6
64.7-65.7'. 10y | 1 6 64.7
- c2 C-2: Gray Garnet-Mica SCHIST, coarse to fine grains 205 1 6 65.3 -
65.0 - 70.0 56 93 52 | of quartz, feldspar, biotite, muscovite, garnet and *0ys| 1 6 65.6
i ' chlorite, slightly to moderately weathered from 65' to 30us 1 6 65.85 7
B 66.9', slightly weathered from 66.9' to 70', medium 10y | 1.5 3 66.9
strong, very close to moderate fracture spacing, *85us| 1.5 3 67.1
— 70 schistosity dips 70° to 85°, recovery loss assumed at S0us | 3 2 67.3 —
65'-65.3". | R3 130, 3 2 | 6825
i C-3: Gray Garnet-Mica SCHIST, coarse to fine grains 0 | 3 2 68.5 7]
| of quartz, feldspar, biotite, muscovite, garnet and *0p| 1 2 68.55 |
C-3 60 | 100 | 93 | chlorite, slightly weathered, medium strong, very 10,z | 3 2 | 6875
- 70.0 - 75.0 close to moderate fracture spacing, schistosity dips *BOys| 1 2 68.9 -
75°, quartz band at 73.8' to 74.6'. S0 | 3 2 69.1
i 10ys | 1 2 69.7 7
L 75 20us | 3 1 69.8 _]
C-4: Gray SCHIST, medium to fine grains of quartz, I R4 |*85,| 1 1 69.9
= feldspar, biotite, muscovite and garnet, slightly 455 3 1 70
weathered, strong, moderate to wide fracture spacing *5us| 1.5 2 70.1
i C-4 60 100 | 88 except close fracture spacing at 75' to 75.4', 10| 3 2 70.6
B 75.0 - 80.0 schistosity dips 75° to 85°. 10ys | 1.5 2 71.25 |
*5us| 1 1 72
- 10ys | 1.5 2 72.15
L 50 25w | 3 2 73.15 |
C-5: Gray SCHIST, medium to fine grains of quartz, | W1 | R4 | 20w | 3 | 1 | 735
- feldspar, biotite, muscovite and garnet, slightly oy | 1.5 1 74
weathered to fresh, strong, wide fracture spacing 20 1 1 74.1
B C-5 60 100 | 100 except close fracture spacing at 84.4' to 85', "‘2805MB % ; 7755 4 ]
_ h' t M 3 o t O' B
| 80.0 - 85.0 schistosity dips 70° to 85 30;[/‘[33 3 5 76
B 15| 3 1 78.5
25w | 3 1 80
— 1 1 4.4 —
85 C-6: Gray SCHIST, medium to fine grains of quartz, I R4 1(5)MB g 1 885
- feldspar, biotite, muscovite and garnet, slightly MB .
weathered to fresh, strong, wide fracture spacing,
i C-6 schistosity dips 70° to 85°. ]
85.0-89.8| 58 100 | 100
Boring No. SEG-3-2T Sheet 1 of 2
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Gateway

Trans-Hudson

Partnership

PARSONS STV

CORING LOG

BORING NUMBER:SEG-3-2T

(continued)

SHEET NUMBER:

2

of

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT
DRILLER: Dominick Pepe, George Raymon
INSPECTOR: Juan Zapata Jr.

PB CORING LOG HUDSON YARD ROCK.GPJ CANARSIE-LIB.GLB - COPY.GLB 10/25/15

€ DISCONTINUITY DATA
= 5 oE < e DESCRIPTION AND REMARKS 0]
3 = ZZ ‘>-_’ ‘>-_’ = (Lithology, Structure, Weathering, Zz E S =
= ,2 % k= % [ s Continuity, Strength, Color, Grain Size) % (2') 2 3
L o w u [m)] I w ~ . =
T g W g § § o * - Denotes discontinuity along foliation E i w S 8 =
[ i (O] o
pd ()]
e g 8 <Zn: IleJ If'xJ MB - Denotes mechanical break = <Z,: a
O
— 90 End of boring at 89.8' bgs. 40| 3 2 89.8
— 95
— 100
— 105
— 110
— 115
— 120
Boring No. SEG-3-2T Sheet 2 of 2




Gateway
Trans-Hudson
Partnership

BORING LOG

RSOMS TV
I?F‘HNC‘KEH’ STV

AZC

BORING NUMBER:SEG-3-3T
SHEET NUMBER: 1

of

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT

LOCATION: 30th St., 11th Ave., New York,
NY

COORD. N: 1,915,923.2 E: 14,802,927.9
STN. NO.: OFFSET:

DRILLER: Dominick Pepe, George Raymond
INSPECTOR: Juan Zapata Jr.

SURFACE ELEV.:306.6 feet
DATUM:

DRILLING METHOD: Rotary Wash

START DATE: 8/19/15 TIME: 2:00 pm

TEST BOREING SEG 3 BORING LOGS SOIL.GPJ CANARSIE-LIB.GLB - COPY.GLB 2/29/16

RIG TYPE: CME-75 (truck mounted), Automatic Hammer FINISH DATE:8/24/15 TIME: 12:00 pm
Casing |Split Spoon|Shelby Tube| Pitcher Grab Core Barrel GROUNDWATER DATA
T mbol HW P Water Casing Hole
ype/Sy bo S . U m N G % C E Depth Depth Depth
I.D. 4" 1.375" 2.938" ! " 2.155" Date Time (ft) (ft) (ft)
0.D. 4.5" 2" 3" " " 2.98" 8/24/2015 7:10:00 AM 8.5 68 93
Length 68 24" 30" " " 60"
Hammer Wt. | 1401blbs | 140 Ibs Drill Rod Size NW
Hammer Fall 30" in. 30 in. I.D. (O.D.) 2.25" (2.625")
o SAMPLE SOIL (Blows/6 in.)
3 |0 &
e | J|¢ ~ | oe | ez | 1218 | 1824 TS
= T | = ﬁ FIELD CLASSIFICATION AND REMARKS
o | % 5| |Gl T CORING
a | 2w =
Ol 2|z3IE & RUN | REC. | REC. | L>4" | RQD | Depth
O |+ Z|» @) (in.) (in.) % (in.) % Elev.
a0t G| 1 0.0-6.0 Excavated top 6' soil to clear utilities.
B o Mud from 0' to 6'. 1
= % . QE .
. s g -
] < ]
L5 |3 |
Yo S|1 6.0 -8.0 5 3 3 3 10 S-1: Black coarse to fine SAND, some medium to
- A A{' fine Gravel, loose, moist (Fill). =
o
B g i
f%m S|2 8.0-10.0 7 5 3 2 10 S-2: Black coarse to fine SAND, some medium to
N . %@ q fine Gravel, loose, moist (Fill). .
A
| O —
10 P S| 3 10.0-12.0] 3 3 3 1 7 S-3: Black coarse to fine SAND, some medium to
- % fine Gravel, loose, moist (Fill). -
A g
. N .
g 1
i o
A .
o ;
15 B S|4 150-17.0] 1 |WOH| 1 1 16 S-4: Black Clayey SILT, trace fine Sand, trace fine
- ‘4@& < Gravel, very soft, wet (ML)-Fill. =
o
I H g I
< .
B o i
2.9
B B OD .
— 20 ?Edﬁ S| 5 20.0-22.0) 4 4 4 4 0 S-5: No Recovery. ]
B o I e e
7
%

1

Boring No. SEG-3-3T Sheet of



TEST BOREING SEG 3 BORING LOGS SOIL.GPJ CANARSIE-LIB.GLB - COPY.GLB 2/29/16

Gateway

Trans-Hudson

Partnership

AZC [

STV

BORING LOG

(continued)

BORING NUMBER:SEG-3-3T

SHEET NUMBER: 2 of 3

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY

CLIENT: AMTRAK

CONTRACTOR: ADT
DRILLER: Dominick Pepe, George Raymon
INSPECTOR: Juan Zapata Jr.

o SAMPLE SOIL (Blows/6 in.)

3 |0 &

e | J|2 ~ | oe | ez | 1218 | 1824 TS

= T 3 3 FIELD CLASSIFICATION AND REMARKS

o | % 5| |G T CORING

a L 2w =

Ol 2|32 & RUN | REC. | REC. | L>4" | RQD | Depth
O | Z|» @) (in.) (in.) % (in.) % Elev.
V S| 6 25.0-27.0 3 4 3 5 5 S-6: Brown coarse to fine SAND, some medium to
= fine Gravel, little Silt, loose, wet (SM). 1
— 30 % S| 7 30.0-32.0 2 3 2 3 0 S-7: No Recovery. ]
— 39 % S| 8 35.0-37.0] WOH | WOH | WOH | WOH | 21 S-8: Gray Fat CLAY, occasional marine material, ]
- / very soft, wet (CH). s
— 40 / S| 9 40.0-42.0] WOR | WOH | WOH | WOH 18 S-9: Gray Fat CLAY, trace fine Sand, trace fine ]
- % Gravel, very soft, wet (CH). .
— 45 % S |10 45.0-47.0] WOR | WOH | WOH | WOH | 24 S-10: Gray Fat CLAY, occasional marine material, ]
- % very soft, wet (CH). .
— 90 % S|11 50.0 - 52.0 1 1 WOH | WOH | 24 S-11: Same as above. ]
— 95 / S|12 55.0-57.0 2 1 WOH | WOH | 24 S-12: Gray Fat CLAY, some medium to fine Sand, ]
B % occasional marine material, very soft, wet (CH). =
%

Boring No. SEG-3-3T Sheet 2 of 3




BORING NUMBER:SEG-3-3T

Gateway
Trans-Hudson
Partnership

A :‘C Hnsonﬂsq_ STV

SHEET NUMBER: 3 of 3

BORING LOG

(continued) PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT
DRILLER: Dominick Pepe, George Raymon
INSPECTOR: Juan Zapata Jr.

TEST BOREING SEG 3 BORING LOGS SOIL.GPJ CANARSIE-LIB.GLB - COPY.GLB 2/29/16

o SAMPLE SOIL (Blows/6 in.)
3 |0 &
g |2 ~ | oe | ez | 1218 | 1824 TS
= T | = 3 FIELD CLASSIFICATION AND REMARKS
o | % 5| |G T CORING
a L 2w =
Ol 2|32 & RUN | REC. | REC. | L>4" | RQD | Depth
o | zn @) (in.) | (in.) % (in.) % | Elev.
V S|13 60.0 - 62.0 2 2 2 3 10 S-13: Gray Fat CLAY, occasional marine material,
- soft, wet (CH).
— 65 S| 14 . 65.0-66.1] WOR 5 50/1 - 13 S-14: Gray Clayey SILT, some medium to fine Sand,
= frequent decomposed SCHIST, hard, wet (ML).
i End of soil at 68' bgs.
= Start rock coring at 68'.
— 70
— 75
— 80
— 85
— 90

Boring No. SEG-3-3T Sheet 3 of

3




Gateway
Trans-Hudson
Partnership

paRSONS STV

CORING LOG
AzC

BORING NUMBER:SEG-3-3T

SHEET NUMBER: 1 of 2

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30 St., 11 Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT

DRILLER: Dominick Pepe, George Raymond
INSPECTOR: Juan Zapata Jr.

DRILLING METHOD: MUD ROTARY
RIG TYPE: CME-75 (truck mounted), Automatic Hammer

LOCATION:

COORD.

STN. NO.:
SURFACE ELEV.:
DATUM:

START DATE: 8/19/15 TIME: 2:00 pm
FINISH DATE: 8/24/15 TIME: 12:00 pm

OFFSET:

PB CORING LOG HUDSON YARD ROCK.GPJ CANARSIE-LIB.GLB - COPY.GLB 10/25/15

GROUNDWATER DATA
CORE BARREL DATA: NOTES: \ISVat?hr %aSi?r? DHOI?h
. ep ep ep
TYPE: Double Tube Swivel Date Time (ft) (ft) (ft)
CORE SIZE: NQ
O.D.. 298"
[.D.: 1.875"
CASING SIZE: 3"(3.5")
g DISCONTINUITY DATA
= =] o) g = e DESCRIPTION AND REMARKS 0]
0] = Z L = Nt —_ (Lithology, Structure, Weathering, Zz T — —
2 w z > > 9 P nng = = > =
= ,2 sE % [ I Continuity, Strength, Color, Grain Size) m (2') 2 3
L o w S u a I i ~ =
E g W g 8 § g * - Denotes discontinuity along foliation E i w S s =
z w ) (O] o
e % 8 <Zn: IleJ If'xJ MB - Denotes mechanical break = <Z,: g
(@]
C-1: Gray Garnet-Mica SCHIST, coarse to fine grains I R3 | 10ys - - 68
s of quartz, feldspar, biotite, muscovite and garnet, *80yp| 1.5 3 68.7
slightly weathered, medium strong, extremely close to «
— 70 C-1 58 97 7 moderate fracture spacing, schistosity dips 70° to 80°, T5vs| 1.5 2 69.6—
i 68.0 - 73.0 pyrite on multiple fractures, recovery loss assumed at *80yp | 1.5 2 70.3
i 72.8-73. 5| 15 | 1 | 713 |
i #80y| 1 1| 722 |
C-2: Gray Garnet-Mica SCHIST, coarse to fine grains I R3 *80vm 1 2 72.55
- of quartz, feldspar, biotite, muscovite and garnet, 10y, 1 6 72.65 |
slightly weathered, medium strong, moderate fracture 85w 1 6 72.7
— 75 C-2 57 95 ) spacing except very close to close fracture spacing at 10y 1 6 72.8—
B 73.0 - 78.0 77.8'to 78', schistosity dips 70° to 80°. Dy 1 6 73.25 |
30y | 1.5 1 75.2
i *5us| 1 1 77.15
C-3: 78' to 81.35": Gray Garnet-Mica SCHIST, coarse | 1 | R4 |40ws | 3 2 | 778
- to fine grains of quartz, feldspar, biotite, muscovite 20ms | 3 2 78
and garnet, slightly weathered, strong, wide fracture
— 80 C-3 60 100 | 100 spacing schistosity dips 70° to 80°; ]
B 78.0 - 83.0 81.35' to 83": Light gray-green Muscovite GRANITE, i
coarse to fine grains of quartz, feldspar, muscovite, 60 15 5 813
- epidote (?) and garnet, slightly weathered, strong, MB : 35
i close to moderate fracture spacing, high-angle healed T5s | 3 1 82.4 |
fractures. I R3R4 10| 3 | 2 | 83
B C-4: 83'to 85': Light gray-green Muscovite MB i
GRANITE, coarse to fine grains of quartz, feldspar,
— 85 C-4 muscovite, epidote (?) and garnet, slightly weathered, T0us 1 2 84.6
83.0-88.0] ©° 100 | 82 | strong, close to moderate fracture spacing; *0p| 1 2 85
i ' 85' to 88'": Gray Garnet-Mica SCHIST, coarse to fine 10,5 | 3 ) 85.96 |
B grains of quartz, feldspar, biotite, muscovite and 45, | 1.5 2 86.05
garnet, slightly weathered, medium strong to strong, 50y | 1.5 2 86.4
- lose t derate fractur ing, schistosi s
Zf}rg gO%SfO (; ;1010 erate fracture spacing, schistosity nRaRa] 20, | 3 ] 28
i C-5: Gray Garnet-Mica SCHIST, coarse to fine grains 60 15 1 89 |
| of quartz, feldspar, biotite, muscovite and garnet, MB ;
90 -5 . ; 40yp | 3 1 | 89.45
60 100 | 75 slightly weathered, medium strong to strong, very *75 1 2 89.55
- 88.0-93.0 close to moderate fracture spacing, schistosity dips *70$: 1 1 90.1
i 65° to 75°. *65p| 1 1 90.6
*6S5us| | 1 91
Boring No. SEG-3-3T Sheet 1 2



AZC

Trans-Hudson

BRicRERHorr STV (continued)

Gateway

BORING NUMBER:SEG-3-3T

Partnership CORING LOG

SHEET NUMBER:

PROJECT NUMBER: 4016879

2 of 2

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT
DRILLER: Dominick Pepe, George Raymon
INSPECTOR: Juan Zapata Jr.

g DISCONTINUITY DATA
= s oE < e DESCRIPTION AND REMARKS 0]
3 e z L ‘>'_’ ‘>-_’ = (Lithology, Structure, Weathering, Z E = =
= ,2 % k= % [ s Continuity, Strength, Color, Grain Size) % (2') _§’ 3
L o w S u a I i ~ =
T - wo ) 3 g * - Denotes discontinuity along foliation E 14 w S s T
m 9| xo 0 o | & T E |3 T
= w (7]
e % 8 <Zn: o If'xJ MB - Denotes mechanical break = <Z,: g
O
End of boring at 93' bgs. 0| 1 1 91.6
- 30ws | 3 1 93 4
— 100 -
— 105 -
— 110 ]
— 115 ]
— 120 ]
— 125 ]

PB CORING LOG HUDSON YARD ROCK.GPJ CANARSIE-LIB.GLB - COPY.GLB 10/25/15

Boring No. SEG-3-3T Sheet 2 of 2



Gateway
Trans-Hudson
Partnership

BORING LOG

RSOMS TV
I;?!.MCKEFTMFF STV

AZC

BORING NUMBER:SEG-3-4T
SHEET NUMBER: 1

of

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT

LOCATION: 30th St., 11th Ave., New York,
NY

COORD. N: 1,916,164.6 E: 14,802,800.5
STN. NO.: OFFSET:

DRILLER: Dominick Pepe, George Raymond
INSPECTOR: Juan Zapata Jr.

SURFACE ELEV.:308.6 feet
DATUM:

DRILLING METHOD: Rotary Wash

START DATE: 8/13/15 TIME: 11:00 am

PB BORINGS 2 SEG 3 BORING LOGS SOIL.GPJ CANARSIE-LIB.GLB - COPY.GLB 2/21/16

RIG TYPE: CME-75 (truck mounted), Automatic Hammer FINISH DATE:8/19/15 TIME: 2:00 pm
Casing |Split Spoon|Shelby Tube| Pitcher Grab Core Barrel GROUNDWATER DATA
HW Water Casing Hole
Type/Symbol ] | ulll =EN G X cH Do | Cooita | o
1.D. 4" 1.375" 2.938" " 2.155" Date Time (ft) (ft) (ft)
0.D. 4.5" 3" 3" " 2.98" 8/17/2015 9:00:00 AM 11.5 35 35
Length 35 24" 30" " 60" 8/18/2015 10:00:00 AM 11 35 35
Hammer WHt. 140 b 140 Ibs Drill Rod Size NwW 8/19/2015 7:00:00 AM 9.3 35 35
Hammer Fall 30" 30 in. I.D. (O.D.) 2.25" (2.625")
o SAMPLE SOIL (Blows/6 in.)
3 |0 &
e | J|¢ ~ | oe | ez | 1218 | 1824 TS
= T 3 ﬁ . FIELD CLASSIFICATION AND REMARKS
o | % 5| |Gl T CORING
a €| Z2 |wla =
©lalz32 & RUN | REC. | REC. | L>4" | RQD | Depth
O |+ Z|» @) (in.) (in.) % (in.) % Elev.
N G| 1 0.0-6.0 Excavated top 6' soil to clear utilities.
B ka i i
B %QE i
. s g -
- < ]
L5 |3 |
Yo S| 1 6.0-8.0 9 9 8 5 16 S-1: Brown, green and dark brown coarse to fine
= A SAND, and Silt, little coarse to fine Gravel, medium e
| ﬁ?‘ i dense, moist (SM)-Fill. i
<053 S| 2 8.0-10.0 5 8 11 8 10 S-2: Same as above.
B K i
- 1 0 ‘D%EA‘ 3 —]
P S| 3 10.0-12.0] 3 2 1 3 1 S-3: Brown and green coarse to fine SAND, trace
B %@ Silt, very loose, moist (SP)-Fill. -
.9
. N .
g
i P 1
RN
a ft
15 B S|4 15.0-17.0] 1 1 1 2 15 S-4: Brown medium to fine SAND, trace Silt, very
i A@ﬁd loose, moist (SP)-Fill. -
- K |
P
B g i
— 20 / S|5 20.0-22.0 1 1 1 2 17 S-5: Gray Fat CLAY, some fine Sand, trace fine ]
- / Gravel, very soft wet (CH) -
%

1

Boring No. SEG-3-4T Sheet of



PB BORINGS 2 SEG 3 BORING LOGS SOIL.GPJ CANARSIE-LIB.GLB - COPY.GLB 2/21/16

Gateway
Trans-Hudson

ASCOM BARS!Suor STV

(continued)

Partnership BORING LOG

BORING NUMBER:SEG-3-4T

SHEET NUMBER: 2 of 2

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards

CLIENT: AMTRAK

LOCATION: 30th St., 11th Ave., New York, NY

CONTRACTOR: ADT

INSPECTOR: Juan Zapata Jr.

DRILLER: Dominick Pepe, George Raymon

o SAMPLE SOIL (Blows/6 in.)
3 |0 &
g |2 ~ | oe | ez | 1218 | 1824 TS
= T | = 3 FIELD CLASSIFICATION AND REMARKS
o | % 5| |G T CORING
a L 2w =
Ol 2|32 & RUN | REC. | REC. | L>4" | RQD | Depth
o | zn @) (in.) | (in.) % (in.) % | Elev.
V S| 6 25.0-27.0] WOH | WOH | WOH 2 23 S-6: Dark green-gray Fat CLAY, some fine Sand,
B trace fine Gravel, very loose, wet (CH).
— 30 S| 7 30.0-32.0] WOH 1 1 1 5 S-7: Dark gray Clayey SILT, trace fine Sand,
B occasional marine material, very soft, wet (ML).
i End of soil at 35' bgs.
= Start rock coring at 35' bgs.
— 35
— 40
— 45
— 50
— 55

Boring No. SEG-3-4T Sheet 2  of

2




Gateway
Trans-Hudson
Partnership

PARSONS

BRINCKERHOFF STV

CORING LOG
A=COM

BORING NUMBER:SEG-3-4T

SHEET NUMBER: 1 of 2

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30 St., 11 Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT

DRILLER: Dominick Pepe, George Raymond
INSPECTOR: Juan Zapata Jr.

DRILLING METHOD: MUD ROTARY
RIG TYPE: CME-75 (truck mounted), Automatic Hammer

LOCATION:

COORD.

STN. NO.:
SURFACE ELEV.:
DATUM:

START DATE: 8/13/15 TIME: 11:00 am
FINISH DATE:8/19/15 TIME: 2:00 pm

OFFSET:

PB CORING LOG HUDSON YARD ROCK.GPJ CANARSIE-LIB.GLB - COPY.GLB 10/25/15

GROUNDWATER DATA
CORE BARREL DATA: NOTES: Water | Casing Hole
- _ Depth Depth Depth
TYPE: Double Tube Swivel Date Time (ft) (ft) (ft)
CORE SIZE: NQ
O.D.: 298"
I.D.: 1.875"
CASING SIZE: 3"(3.5"
.E\ DISCONTINUITY DATA
= s oE B 9 DESCRIPTION AND REMARKS ®
3 e z L ‘>'_’ ‘>-_’ = (Lithology, Structure, Weathering, Z E = =
e ,2 % e % [ s Continuity, Strength, Color, Grain Size) % (2') _§’ 3
L o w S u a I w ~ . =
T - wo 0 8 g * - Denotes discontinuity along foliation E o w > 3 T
w 2/ 82193 ¢|°F i 5@ b
g O <Zn: o If'xJ MB - Denotes mechanical break = <Z,: g
(@]
| C-1: Gray SCHIST, coarse to fine grains of quartz, I R4 | Oy - - 35.25
feldspar, biotite, muscovite and sparse garnet, slightly N ]
B weathered, medium strong, very close to moderate *65MB 1 2 36.3
C-1 57 100 | o1 | fracture spacing, schistosity dips 60° to 65°, *65MB 1 2 36.7
- 35.3-40.0 occasional banding parallel to schistosity. 60y | 1 1 375 -
i *65us| | 2 38
*60yp| | 2 38.9
| *60), 1 2 39 |
40 C-2: Gray Garnet-Mica SCHIST, coarse to fine grains | 11 | R4 |+60.| 1 | 2 | 395
- of quartz, feldspar, biotite, muscovite and garnet, *60yp| 1 2 39.9
slightly weathered, strong, close to moderate fracture *60yp| 1 1 40
§ C-2 5g 97 3 spacing, schistosity dips 55° to 65°, occasional *60yp| 1 1 40.7
B 40.0 - 45.0 banding parallel to foliation. *60yp | 1 2 41.5
*60yg| 1.5 2 41.85
- *65,m| 1 2 | 428
L 45 *S5us| 1 2 43.5 |
C-3: Gray Garnet-Mica SCHIST, coarse to fine grains | I R4 |*55wp| 1 2 44
- of quartz, feldspar, biotite, muscovite and garnet, *55us| 1 2 442
slightly weathered, strong, very close to moderate *55up| 1.5 2 44.6
i C3 fracture spacing. *60yg| 1 4 45
| 45.0-500| 9 98 | 38 *0ys| 1.5 | 4 | 4525
w15
[~ MB M .
*S5us| 1 1 47
— 50 C-4: Gray Gamet-Mica SCHIST, coarsc to fine grains | 11 | R4 [[S0w) 1| 1| 47357
- of quartz, feldspar, biotite, muscovite and garnet, % 65MB 1 1 478
slightly weathered, strong, close to moderate fracture % 65MB 1 1 479
- _ 7 o o o o o MB . N
s ()C-454 9 59 100 | 92 spacing, schistosity dips 50° to 65°. %650 | 1.5 5 47.95
B : ) 30y | 1 6 48 1
i 30y | 1.5 2 48.9 |
Bus | 3 1 49
— * —
95 C-5:54.9' to 57.7 Gray Garnet-Mica SCHIST, v | ra |l 308
= coarse to fine grains of quartz, feldspar, biotite, *SOMB 15 2 529
muscovite and garnet, slightly weathered, strong, 65 MB 3 2 532
B C-5 close to moderate fracture spacing, schistosity dips 45MB _ _ 543
59 98 68 ° 0. MB .
| 54.9-59.9 55°to 60°%; *60), 1 2 549
57.7"to 58.6": QUARTYZ, fresh, strong, moderate 20 MB 15 1 55'2
L fracture spacing; *3 SMB 15 9 555
58.6't0 59.9": Gray Garnet-Mica SCHIST, medium to 35 MB 1 1 56.5
— 60 fine grains of guartz_feldspar_hiotite _muscovite and MB i
Boring No. SEG-3-4T Sheet 1 of 2
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CORING LOG

BORING NUMBER:SEG-3-4T

(continued)

SHEET NUMBER:

2

of

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT
DRILLER: Dominick Pepe, George Raymon
INSPECTOR: Juan Zapata Jr.

PB CORING LOG HUDSON YARD ROCK.GPJ CANARSIE-LIB.GLB - COPY.GLB 10/25/15

% DISCONTINUITY DATA
= s oE B 9 DESCRIPTION AND REMARKS ®
3 e z L ‘>'_’ ‘>-_’ = (Lithology, Structure, Weathering, Z E = =
e ,2 % e % [ s Continuity, Strength, Color, Grain Size) % (2') _§’ 3
L o w S u a I i ~ =
E g W g 8 § g * - Denotes discontinuity along foliation E i w S s =
z w ) (O] o
e % 8 <Zn: IleJ If'xJ MB - Denotes mechanical break = <Z,: g
(@]
| garnet, slightly weathered, strong, very close to I R4 | 40,5 1 2 56.7
moderate fracture spacing, schistosity dips 55° to 60°. *S5us| 1 1 57
B -6 C-6: Gray Garnet-Mica SCHIST, coarse to fine grains 60y | 3 2 57.5
599 -64.9 60 100 93 of quartz, feldspar, biotite, muscovite and garnet, 10y | 1.5 1 58.1
B ’ ’ slightly weathered, strong, close to moderate fracture 30us 1 2 58.9 A
| spacing, schistosity dips 55° to 60°, quartz band at 15 | 1.5 2 59.05
64.1' to 64.35'". 55w | 1.5 1 59.9 7
| 50, 1.5 1 60.4 _
65 C-7: Gray Garnet-Mica SCHIST, coarse to fine grains I R4 *60??3 1 2 61.7
= of quartz, feldspar, biotite, muscovite and garnet, 10, | 3 2 63.7 -
slightly weathered, strong, moderate to wide fracture #5505 1 2 64.1
B C-7 59 98 38 spacing except cloge fraczure spacing at 69.6' to 69.9', 555 | 3 2 64.9 ]
| 64.9 - 69.9 schistosity dips 60° to 70°. 30us | 3 1 67.55
— . . * 1. 2 5
70 C-8: Gray Garnet-Mica SCHIST, coarse to fine grains I |R3/R4 17 (? MB 15 6 gg g
B of quartz, feldspar, biotite, muscovite and garnet, 10MB 1 6 70'1 i
slightly weathered, medium strong to strong, very 25MB 3 2 70.25
- C-8 58 97 93 close to moderate fracture spacing, schistosity dips *65MB 1 2 707 ]
B 69.9 -74.9 65°, muscovite granite bands at 70.9' to 71.8', and 40 B 3 1 715 |
73.55" to 73.75" with coarse to fine grains of quartz, 4OMB 15 1 7215
N feldspar, muscovite and garnet. 40:2 15 1 7.6 -
| 40, 1.5 1 73.25
75 C-9: Gray Garnet-Mica SCHIST, coarse to fine grains | T | R3 |*65us| 1 | 3 | 743
B of quartz, feldspar, biotite, muscovite and garnet, *65mp| 1 6 74.35 |
slightly weathered, medium strong, very close to *65mp| 1 2 74.4
B C-9 55 9 60 moderate fracture spacing, schistosity dips 65° to 70°, 35us 1 6 74.9 A
B 74.9 -79.9 loss of recovery assumed at 74.9' to 75.35'. *65up| 1 1 77 |
*65us| | 2 77.35
R 30z | 3 2 77.7
L 30z | 3 1 78.55
— oV End of boring at 79.9' bgs. ws [ 3 2 [ AT
i naotboringa 8 10ws | 15| 2 | 796 |
30y | 3 2 79.9
85 ]
90 ]
o5 ]
Boring No. SEG-3-4T Sheet 2 of 2
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o BORING LOG

PARSONS
BRINCKER!

BORING NUMBER:SEG-3-5T

SHEET NUMBER: 1 of

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT

LOCATION: 30th St., 11th Ave., New York,
NY

COORD. N: 1,916,066.0 E: 14,802,889.8
STN. NO.: OFFSET:

DRILLER: Dominick Pepe, George Raymond
INSPECTOR: Juan Zapata Jr.

SURFACE ELEV.:306.6 feet
DATUM:

DRILLING METHOD: Rotary Wash

START DATE: 8/28/15 TIME: 2:00 pm

PB BORINGS 2 SEG 3 BORING LOGS SOIL.GPJ CANARSIE-LIB.GLB - COPY.GLB 2/21/16

RIG TYPE: CME-75 (truck mounted), Automatic Hammer FINISH DATE: 8/30/15 TIME: 2:00 pm
Casing |Split Spoon|Shelby Tube| Pitcher Grab Core Barrel GROUNDWATER DATA
T mbol HW P Water Casing Hole
ype/Sy bo S . U m N G % C E Depth Depth Depth
1.D. 4" 1.375" 2.938" " 2.155" Date Time (ft) (ft) (ft)
O-D. 4.5|| 3n 3" " 2.98"
Length 35 24" 30" n 60"
Hammer Wt. 140 Ib 140 Ibs Drill Rod Size NW
Hammer Fall 30" 30 in. I.D. (O.D.) 2.25" (2.625")
o SAMPLE SOIL (Blows/6 in.)
3 |0 &
e | J|¢ ~ | oe | ez | 1218 | 1824 TS
= T 3 3 FIELD CLASSIFICATION AND REMARKS
o | % 5| |Gl T CORING
a | 2w =
Ol 2|z3IE & RUN | REC. | REC. | L>4" | RQD | Depth
o | zn @) (in.) | (in.) % (in.) % | Elev.
N G| 1 0.0-6.0 Excavated top 6' soil to clear utilities.
B i i
» % . QE .
. 8 4 -
- < 3 _
L5 |3 |
2 S| 1 6.0-8.0 2 6 4 4 7 S-1: Gray medium to fine SAND, trace medium to
= A A{' fine Gravel, loose, moist-Fill. e
o
B o i
f%m S|2 8.0-10.0 10 8 9 14 1 S-2: Gray coarse to fine GRAVEL, medium dense,

R . %@fd moist-Fill. 1
10 ol g ]
o0 S|3 10.0-12.0] 15 10 8 9 9 S-3: Gray Coarse to fine SAND, and Silt, some
- Lo coarse to fine Gravel, medium dense, moist (SM)-Fill. e
S DA 4;% .

g 1
i P
A i
a ;
15 %K o S|4 15.0-17.0 1 2 5 2 6 S-4: Brown medium to fine SAND, loose, moist-Fill.
B N i
‘o [
» ?% ]j; .
| . “4 -
2.4
= - OD .
— 20 25 ' S|5 20.0-22.0| WOH 1 1 1 1 S-5: Brown medium to fine SAND, little coarse to ]
- e fine Gravel, very loose, wet-Fill. e
g4 7
LS
= J_‘A B 7
/)

1

Boring No. SEG-3-5T Sheet of



PB BORINGS 2 SEG 3 BORING LOGS SOIL.GPJ CANARSIE-LIB.GLB - COPY.GLB 2/21/16

Trans-Hudson

Gateway

Partnership
AZCOM EiiESmorr

STV

BORING LOG

(continued)

BORING NUMBER:SEG-3-5T

SHEET NUMBER: 2 of 2

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT

INSPECTOR: Juan Zapata Jr.

DRILLER: Dominick Pepe, George Raymon

o SAMPLE SOIL (Blows/6 in.)

3 |0 &

e | J|2 ~ | oe | ez | 1218 | 1824 TS

= T | = 3 FIELD CLASSIFICATION AND REMARKS

o | % 5| |G T CORING

a L 2w =

Ol 2|32 & RUN | REC. | REC. | L>4" | RQD | Depth
o | zn @) (in.) | (in.) % (in.) % | Elev.
7 S| 6 25.0-27.0] WOH 1 1 3 24 S-6: Dark gray Fat CLAY and Organic CLAY, very
| soft, wet (CH-OH).
— 30 / S| 7 30.0-32.0 1 1 WOH 1 24 S-7: Dark gray Fat CLAY and Organic CLAY,
B / occasional marine material, very soft, wet (CH-OH).
35 % S| 8 35.0-37.0 2 1 1 1 20 S-8: Dark gray Fat CLAY and Organic CLAY,
B / occasional marine material, very soft, wet (CH-OH).
— 40 g S| 9 40.0-42.0] WOH 1 WOH 1 23 S-9: Brown medium to fine SAND, and Clayey Silt,
- T occasional marine material, very loose, wet (SM).
— 45 1 S |10 45.0-47.0] WOH 1 1 6 20 S-10: Same as above.
= ‘ J
— 90 OD S|11 50.0-52.01 15 9 19 17 4 S-11: Dark brown coarse to fine GRAVEL, and
- M coarse to fine Sand, little Silt, medium dense, wet
i M (GM).
g

i D
— 95 S|12 55.0-57.0| 24 24 21 13 4 S-12: Dark brown medium to fine SAND, some
= medium to fine Gravel, dense, wet (SP).
i End of soil at 58' bgs.
= Start rock coring at 58' bgs.

Boring No. SEG-3-5T Sheet 2  of
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Gateway
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Partnership

PARSONS

BRINCKERHOFF STV

CORING LOG
AZC

BORING NUMBER:SEG-3-5T

SHEET NUMBER: 1 of 1

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30 St., 11 Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT

DRILLER: Dominick Pepe, George Raymond
INSPECTOR: Juan Zapata Jr.

DRILLING METHOD: MUD ROTARY
RIG TYPE: CME-75 (truck mounted), Automatic Hammer

LOCATION:

COORD.

STN. NO.:
SURFACE ELEV.:
DATUM:

START DATE: 8/28/15 TIME: 2:00 pm
FINISH DATE: 8/30/15 TIME: 2:00 pm

OFFSET:

PB CORING LOG HUDSON YARD ROCK.GPJ CANARSIE-LIB.GLB - COPY.GLB 10/25/15

GROUNDWATER DATA
CORE BARREL DATA: NOTES: Water | Casing | Hole
- Depth Depth Depth
TYPE: Double Tube Swivel Date Time (ft) (ft) (ft)
CORE SIZE: NQ
O.D.. 298"
[.D.: 1.875"
CASING SIZE: 3"(3.5")
g DISCONTINUITY DATA
= s oE B 9 DESCRIPTION AND REMARKS ®
Q ~ z Nt Z —_ (Lithology, Structure, Weathering, Zz T — —
o L T > > ° = =) 5
= [ Zk e e s Continuity, Strength, Color, Grain Size o O] @ Q
T < | 2% W T w | = |3 O
> w e = =
T - wo 0 8 g * - Denotes discontinuity along foliation E o w > 3 T
4 12/ % |1 g 8 ° 5|2 3
g O <ZE 4 IleJ MB - Denotes mechanical break = <Z,: g
(@]
C-1: Light gray to pink intermixed PEGMATITE and II |R3/R4| Oy - - 58
= Muscovite GRANITE, coarse to fine grains of quartz, 10ys 3 1 58.35
feldspar, muscovite and sparse biotite, slightly 10y | 3 2 58.75
— 60 C-1 53 38 55 weathered, medium strong to strong, very close to 85vs 1 2 58.857]
B 58.0-63.0 moderate fracture spacing except wide fracture 10y | 1.5 2 59
spacing at 61' to 63'. 10y | 1.5 2 59.1
B 85 | 1.5 2 59.2 A
60y | 1 6 59.4
C-2: Light gray to pink intermixed PEGMATITEand | 1 | R4 | ®Ows | 3 3| 601
- Muscovite GRANITE, coarse to fine grains of quartz, SSwp | 1.5 2 60.5
feldspar, muscovite and sparse biotite, slightly 25 | 3 2 61
— 65 C-2 weathered, strong, close to moderate fracture spacing. 10y | L5 1 63 —
i 63.0-680] €0 100 | 83 15y | 1.5 1 64.3
205 | 1 1 64.5 7
B 10y | 1.5 2 65.6
25 | 1.5 2 65.8
i C-3: Light gray Muscovite GRANITE, coarse to fine I/l | R4 ilg(S)MB }g % 66669 ’
- grains of quartz, feldspar, biotite, muscovite and 1022 15 1 68
sparse biotite, fresh to slightly weathered, strong,
— 70 63 OC—_37 97 56 100 | 88 | close to moderate fracture spacing. 100MNI[3B % % ggg |
i 10ys | 1 1 70.7 7]
B 80ys | 1.5 2 71
2005 | 1 1 71.6
B C-4: Light gray Muscovite GRANITE with v R4 | Sws 1 1 72.1 H
PEGM/%TI%}II to fi ins of quart: 15 1.5 1 72.6
| enses, coarse to fine grains of quartz, MB . 6]
feldspar, biotite, muscovite and sparse biotite, fresh flggMB 1i5 % ;gi
- C-4 to slightly weathered, strong, very close to moderate MB A
& 72.7-77.8 61 100 | 74 fracture spacing. 10y | 1.5 2 73.45
B 80yp | | 2 73.55 -
15| 1.5 1 73.7
i 80yp | | 2 73.8 7]
i C-5: Light gray Muscovite GRANITE with I | R4 }ggg 135 % ;i'? 1
B PEGMATITE lenses, coarse to fine grains of quartz, 4
C.5 feldspar, biotite, muscovite and sparse biotite, fresh, ?822 lis % ;23
— 80 778 :82 4 35 100 | 100 | strong, wide fracture spacing. 1045 1 1 76.4
B ’ 30y | 1.5 1 77.8
End of boring at 82.4' bos 250t 1.5 ] 824
Boring No. SEG-3-5T Sheet 1 of 1



Gateway
Trans-Hudson
Partnership

AZCOM EiEGumorr STV

BORING LOG

BORING NUMBER:SEG-3-6T
SHEET NUMBER: 1

of

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT

LOCATION: 30th St., 11th Ave., New York,
NY

COORD. N: 1,916,207.5 E: 14,802,887.9
STN. NO.: OFFSET:

DRILLER: Dominick Pepe, George Raymond
INSPECTOR: Juan Zapata Jr.

SURFACE ELEV.:307.5 feet
DATUM:

DRILLING METHOD: Rotary Wash

START DATE: 8/26/15 TIME: 4:00 pm

PB BORINGS 2 SEG 3 BORING LOGS SOIL.GPJ CANARSIE-LIB.GLB - COPY.GLB 2/21/16

RIG TYPE: CME-75 (truck mounted), Automatic Hammer FINISH DATE:8/28/15 TIME: 12:00 pm
Casing |Split Spoon|Shelby Tube| Pitcher Grab Core Barrel GROUNDWATER DATA
T mbol HW P Water Casing Hole
ype/Sy bo S . U m N G % C E Depth Depth Depth
1.D. 4" 1.375" 2.938" " 2.155" Date Time (ft) (ft) (ft)
O.D. 4.5" 3" 3" " 2.98" 8/28/2015 7:10:00 AM 9.7 33 83
Length 35 24" 30" n 60"
Hammer Wt. 140 b 140 Ibs Drill Rod Size NW
Hammer Fall 30" 30 in. I.D. (O.D.) 2.25" (2.625")
o SAMPLE SOIL (Blows/6 in.)
3 |0 &
e | J|¢ ~ | oe | ez | 1218 | 1824 TS
= T | = 3 FIELD CLASSIFICATION AND REMARKS
o | % 5| |Gl T CORING
a | 2w =
Ol 2|z3IE & RUN | REC. | REC. | L>4" | RQD | Depth
O |+ Z|» @) (in.) (in.) % (in.) % Elev.
a0t G| 1 0.0-6.0 Excavated top 6' soil to clear utilities.
B o Mud at around 2'. 1
= % . QE .
s 8 4 -
- < 3 _
L5 (%] |
& S| 1 6.0-8.0 4 5 2 2 13 S-1: Black coarse to fine SAND, loose, moist-Fill.
B A % i
T
B A i
Jtelany S| 2 8.0-10.0 4 10 9 10 13 S-2: Brown coarse to fine GRAVEL, some coarse to
- . %% a fine Sand, trace Silt, medium dense, moist (GW)-Fill. e
AQ
| O —
10 o0 S| 3 10.0-12.0] 6 6 10 9 22 S-3: Brown medium to fine SAND, trace fine Gravel,
- ¥ medium dense, moist-Fill. .
e
. oy .
< 7
— 15 % S|4 15.0-17.0] WOH | WOH 1 1 22 S-4: Gray Fat CLAY, very soft, wet (CH). ]
Y |
7// Ul 1 17.0-19.0 8 Shelby Tube.
i S|5 19.0-21.0] WOR | WOH | WOH | WOH 17 S-5: Gray Clayey SILT, very soft, wet (ML). ’
%

1

Boring No. SEG-3-6T Sheet of



BORING NUMBER:SEG-3-6T

Gateway
Trans-Hudson
Partnership

ASCOM BiESuorr MSTV

SHEET NUMBER: 2 of 2

BORING LOG

(continued) PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT
DRILLER: Dominick Pepe, George Raymon
INSPECTOR: Juan Zapata Jr.

PB BORINGS 2 SEG 3 BORING LOGS SOIL.GPJ CANARSIE-LIB.GLB - COPY.GLB 2/21/16

o SAMPLE SOIL (Blows/6 in.)
3 |0 &
g |2 ~ | oe | ez | 1218 | 1824 TS
= T 3 ﬁ FIELD CLASSIFICATION AND REMARKS
o | % 5| |G T CORING
a L 2w =
Ol 2|32 & RUN | REC. | REC. | L>4" | RQD | Depth
O | Z|» @) (in.) (in.) % (in.) % Elev.
V S|6 25.0-27.0] WOH | WOH | WOH | WOH | 24 S-6: Gray Fat CLAY, occasional marine material,
- very soft, wet (CH).
— 30 S| 7 . 30.0-31.0] WOH | WOH | 60/0 - 4 S-7: Gray Clayey SILT, very soft, wet (ML).
i End of soil at 33" bgs.
= Start rock coring from 33' bgs.
— 35
— 40
— 45
— 50
— 55

Boring No. SEG-3-6T Sheet 2  of
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Gateway
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PARSONS
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CORING LOG
AZCOM

BORING NUMBER:SEG-3-6T

SHEET NUMBER: 1 of 2

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30 St., 11 Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT

DRILLER: Dominick Pepe, George Raymond
INSPECTOR: Juan Zapata Jr.

DRILLING METHOD: MUD ROTARY
RIG TYPE: CME-75 (truck mounted), Automatic Hammer

LOCATION:

COORD.

STN. NO.:
SURFACE ELEV.:
DATUM:

START DATE: 8/26/15 TIME: 4:00 pm
FINISH DATE: 8/28/15 TIME: 12:00 pm

OFFSET:

PB CORING LOG HUDSON YARD ROCK.GPJ CANARSIE-LIB.GLB - COPY.GLB 10/25/15

GROUNDWATER DATA
CORE BARREL DATA: NOTES: \ISV:;?J %aSi?r? DHOI?h
' ep ep
TYPE: Double Tube Swivel Date Time (ft) (ft) (ft)
CORE SIZE: NQ
O.D.: 298"
[.D.: 1.875"
CASING SIZE: 3"(3.5")
g DISCONTINUITY DATA
= s oE B 9 DESCRIPTION AND REMARKS ®
3 e z L ‘>'_’ ‘>-_’ = (Lithology, Structure, Weathering, Z E = =
e ,2 % e % [ s Continuity, Strength, Color, Grain Size) % (2') _§’ 3
L o w S u a I i ~ =
g o wo 0 8 g * - Denotes discontinuity along foliation E o w S 3 T
5 2 82|18 g ° AN 2
g o <Zn: o If'xJ MB - Denotes mechanical break = <Z,: 8
(@]
C-1:33'to 33.5" and 35' to 38": Gray SCHIST, coarse I |R3/R4 0 1 6 333
- to fine grains of quartz, feldspar, biotite, muscovite % 5“5’“3 1 1 334 7]
and sparse garnet, slightly weathered, medium strong, #5 OMB 15 5 335
— 35 C-1 56 93 78 very close to moderate fracture spacing, schistosity 40 MB 15 5 343 ]
B 33.0-38.0 dips 50° to 65°, recovery loss assumed at 33' to 33.3"; *6OMB 15 5 35
33.5'to 35": Light gray, white and pink Muscovite #5 SMB 15 5 353
- GRANITE; gneissic towards the bottom, coarse to % 6OMB 1 3 350
fine grains of quartz, feldspar, biotite and muscovite, % 6OMB 1 5 36
i slightly weathered, strong, moderate fracture spacing. Vi IR3/RS| * 6OMB 1 5 373 ]
B C-2: 38't0 42.05": Gray SCHIST, coarse to fine *6OMB 1 1 38 -
grains of quartz, feldspar, biotite and muscovite, % 6OMB 1 5 387
— 40 c2 slightly weathered, medium strong, moderate fracture % 6OMB 1 5 38757
38.0-43.0 ©° 100 | 98 | spacing except extremely close fracture spacing at 60| 1 1 30.6
i ’ 38.7't0 38.75"; 20 MB 3 1 207 |
| 42.05' to 43": Gray QUARTZ, coarse to fine grains MB ]
of quartz, fresh, very strong, close fracture spacing. 30 | 1.5 1 42.05
I C-3: 43' t0 43.95" Gray SCHIST, coarse to fine TR Er R
- grains of quartz, feldspar, biotite and muscovite, 300y 6 81
slightly weathered, medium strong, moderate fracture 300 | 15 5 $.15
— 45 C-3 58 97 97 spacing except extremely close fracture spacing at 43' 40 1 6 43.95 |
i 43.0 - 48.0 to 43.15", schistosity dips 60°; 00 6 44
43.95' to 48" Light gray-green to pink Muscovite 2551 s 1 455
- GRANITE, medium to fine grains of quartz, feldspar, MB A
muscovite and sparse garnet, in some areas coarse
i grained, fresh, strong, moderate to wide fracture VI R4 |1 1 1 48 |
B spacing, healed fractures dipping 55°. 1 Snas S 8 i
C-4:48'to 50": Light gray-green to pink Muscovite
— 50 B GRANITE, medium to fine grains of quartz, feldspar, —
48 OC _‘;3 0 60 100 | 97 muscovite and sparse garnet, in some areas coarse *1OMB 1.5 2 S0
i ' grained, fresh, strong, wide fracture spacing; Sowe| 1 2 0.1 4
B 50" to 53": Gray SCHIST, coarse to fine grains of *65us| 1.5 1 514
quartz, feldspar, biotite and muscovite, slightly *60), 1 2 522
- weathered, strong, moderate fracture spacing except MB I
extremely close fracture spacing at 50' to 50.1', I R3 3OMB 1 6 53
i schistosity dips 55° to 65°. “65MB 1 2 3.1 4
L 55 C-5: Gray SCHIST, coarse to fine grains of quartz, SSvs| 1 1 53.9
C-5 59 08 67 | feldspar, biotite and muscovite, slightly weathered, *ZOMB 2 2 54.457]
- 53.0-58.0 medium strong, very close to moderate fracture 65| 1 1 54.8
spacing, schistosity dips 55°, quartz-feldspar band at 8w | 3 2 56.1
i 56.8't0 57.3". ]
*65us| 1.5 4 57.2
Boring No. SEG-3-6T Sheet 1 of 2
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BORING NUMBER:SEG-3-6T

(continued)

SHEET NUMBER:

2

of

PROJECT NUMBER: 4016879

PROJECT: AMTRAK Hudson Yards
LOCATION: 30th St., 11th Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT
DRILLER: Dominick Pepe, George Raymon
INSPECTOR: Juan Zapata Jr.

PB CORING LOG HUDSON YARD ROCK.GPJ CANARSIE-LIB.GLB - COPY.GLB 10/25/15

£ DISCONTINUITY DATA
= £ ce c | = DESCRIPTION AND REMARKS o
Q ~ z N Z —_ (Lithology, Structure, Weathering, Zz T — —~
& "“ = b > | R e ring £ = 5 =
; :: @ & % % 95 Continuity, Strength, Color, Grain Size) % (2') g 8
E g W g § § o * - Denotes discontinuity along foliation E HEJ g S s T
pd L ) o
e g 8 <ZE IleJ IleJ MB - Denotes mechanical break = <Z,: g
(@]
C-6: Gray SCHIST, coarse to fine grains of quartz, I R3 | 10y | 1.5 2 57.35
- feldspar, biotite, muscovite and sparse garnet with 10y | 1.5 2 57.5
quartz and feldspar lenses up to 1" thick, slightly *65us| 1.5 4 57.6
— 60 C-6 58 97 9 weathered, medium strong, moderate fracture spacing 8w | 3 2 57.87]
B 58.0-63.0 except close fracture spacing at 58' to 58.5'. 30us | 1 6 58
2005 | 1 6 58.2
B T5ue | 2 2 58.5 A
*60ys| 1.5 2 59.6
C-7: Gray SCHIST, coarse to fine grains of quartz, I |[R2/R3| Ows | 1.5 2 61.2
B feldspar, biotite, muscovite and sparse garnet with 30up | 1.5 2 63
quartz and feldspar lenses up to 1" thick, slightly S5 | L3 2 63.3
— 65 Cc7 60 100 | 77 weathered, medium strong except medium strong to 65us | 3 2 64.97]
B 63.0 - 68.0 weak at 65.4' to 65.8', very close to moderate fracture 10y 1 6 65.4
spacing except extremely close fracture spacing at 10y 1 6 65.6
- 65.6' to 65.8', schistosity dips 65° to 70°. 30, 1 6 65.65
B 405 | 1 6 65.7 |
C-8: 68' to 72.5": Gray SCHIST, coarse to fine grains I |R3/R4| 40yg | 1.5 2 | 6575
- of quartz, feldspar, biotite, muscovite and sparse 25 | 1.5 2 66 |
garnet with quartz and feldspar lenses up to 1" thick, 50yg | 3 2 67.8
— 70 C-8 59 08 | 90 slightly weathered, medium strong, moderate to wide 20y | 2 1 68
B 68.0 - 73.0 fracture spacing except close fracture spacing at 68' 40y | 1 6 68.1 |
to 68.4', schistosity dips 65° to 75°, quartz bands at O | 15 2 68.4
= 71.9'to 72.5"; S0ys | 1.5 1 70.8
72.5'to 73": Light gray-Muscovite GRANITE, 40 15 1 75
B medium to fine grains of quartz, feldspar, muscovite Vil | R4 SOMB 3 1 73 T
B and sparse garnet, slightly weathered, strong, close MB |
fracture spacing.
— 75 Cc9 C-9: 73'to 76.2". Gray SCHIST, coarse to fine grains -
73.0 - 78.0 59 98 93 of quartz, feldspar, biotite, muscovite and garnet,
B ’ slightly weathered, strong. wide fracture spacing T
B except very close fracture spacing at 76' to 76.2, |
schistosity dips 45° to 50°; granitic band at 73.2' to
B 73.5'. e
76.2' to 78': Light green-gray Muscovite GRANITE, VIl | R4
B coarse to fine grained quartz, feldspar, muscovite, T
L 80 epidote (?), chlorite and sparse garnet, slightly _|
C-10 60 100 | 100 | weathered to fresh, strong, close to moderate fracture
R 78.0 - 83.0 spacing. i
C-10: 78'to 78.8": Light green-gray Muscovite
E GRANITE, coarse to fine grained quartz, feldspar, ]
muscovite, epidote (?), chlorite and sparse garnet.
slightly weathered to fresh, strong, moderate fracture
B spacing; E
78.8' to 83': Gray SCHIST, coarse to fine grains of
— 85 quartz, feldspar, biotite, muscovite and garnet, ]
B slightly weathered, strong, close to wide fracture i
spacing, schistosity dips 70° to 75°.
= End of boring at 83' bgs. h
90 ]
Boring No. SEG-3-6T Sheet 2 of 2



PARSONS
BRINCKERHOFF

BORING LOG

BORING NUMBER:SEG 4-4T

SHEET NUMBER: 1 of 3

PROJECT NUMBER: 4016879

PROJECT: Hudson Yards Phase 11
LOCATION: 30th St., 12th Ave., New York, NY
CLIENT: AMTRAK

CONTRACTOR: ADT

LOCATION: 30th St., 12th Ave., New York,

DRILLER: Dominick Pepe
INSPECTOR: Brian Connolly/Juan Zapata

NY
COORD.
STN. NO.: OFFSET:
SURFACE ELEV.:
DATUM:

DRILLING METHOD: Rotary Wash

RIGTYPE: CME-75 (truck mounted), Automatic Hammer

START DATE: 3/19/15 TIME: 9:00 am
FINISH DATE:3/24/15 TIME: 10:00 am

PB BORINGS 2 HUDSON YARD LOGS SOIL.GPJ CANARSIE-LIB.GLB.GLB 5/13/15

Casing |Split Spoon|Shelby Tube| Pitcher Grab Core Barrel GROUNDWATER DATA
T mbol HW P Water | Casing Hole
ype/Sy bo S . U m N G % c E Depth Depth Depth
1.D. 4" 1.375" 2.938 " 2.155" Date Time (ft) (ft) (ft)
O.D. 4.5" 2" 3 " 2.98" 3/23/2015 [7:26:00 AM  11.1 35 93
Length 94 24" 30 " 60" 4/7/2015 7:23:00 AM 8 94 133
Hammer Wt. 140 Ib 140 Ibs Drill Rod Size NW
Hammer Fall 30" 30 in. I.D. (O.D.) 2.25" (2.625")
o SAMPLE SOIL (Blows/6 in.)
3 |0 &
g |2 ~ | oe | ez | 1218 | 1824 TS
= T | = 3 FIELD CLASSIFICATION AND REMARKS
o | % 5| |Gl T CORING
a | 2w =
Ol 2|z3IE & RUN | REC. | REC. | L>4" | RQD | Depth
o | zn @) (in.) | (in.) % (in.) % | Elev.
G|1 0.0-6.0 Hand augered to 6'.
B 0-0.5" Asphalt. h
0.5'-5.5": Brown SAND, some Silt, frequent brick
§ fragments, occasional fabric, occasional wood T
| fragments (Fill). |
5.5"-6.0": Brick fragments (Fill).
5 ]
i S| 1 6.0-8.0 76 3 3 3 12 S-1: Brown and gray SAND, some Silt, frequent )
= brick fragments, occasional fabric, occasional wood B
fragments, loose, moist (Fill).
B ) 0-10. 4 4 ) 4 Note: Brick layer at first 6". 7]
N S 8.0-100 3 S-2: Brown and black SAND, some Silt, frequent |
brick fragments, occasional wood fragments, loose,
— 10 moist (Fill). —
S|3 10.0-12.0 5 2 5 6 4 S-3: Brown fine GRAVEL, and fine to coarse Sand,
§ trace Silt, frequent brick fragments, occasional wood T
B fragments, loose, moist (Fill). |
— 15 S|4 15.0-17.0] WOH | WOH | WOH | WOH | 14 S-4: Brown SILT, some Sand, very soft, moist (ML). ]
— 20 S| 5 20.0-22.0| WOH | WOH | WOH | WOH | 24 S-5: Gray and brown Silty CLAY, trace fine Sand, ]
- very soft, wet (CL). e
i Ul 1|]]220-240 U-1: Shelby tube. 1
i S| 6 24.0-26.0] WOH | WOH | WOH | WOH | 20 ]

Boring No. SEG4-4T Sheet 1 of 3



PB BORINGS 2 HUDSON YARD LOGS SOIL.GPJ CANARSIE-LIB.GLB.GLB 5/13/15

PARSONS
BRINCKERHOFF

BORING LOG

(continued)

BORING NUMBER:SEG 4-4T

SHEET NUMBER: 2 of 3

PROJECT NUMBER: 4016879

PROJECT: Hudson Yards Phase 11

CLIENT: AMTRAK

LOCATION: 30th St., 12th Ave., New York, NY

CONTRACTOR: ADT
DRILLER: Dominick Pepe
INSPECTOR: Brian Connolly/Juan

Zapata
o SAMPLE SOIL (Blows/6 in.)

3 |0 &

g |2 ~ | oe | ez | 1218 | 1824 TS

= T 3 3 FIELD CLASSIFICATION AND REMARKS

o | % 5| |G T CORING

a L 2w =

Ol 2|32 & RUN | REC. | REC. | L>4" | RQD | Depth
o | zn @) (in.) | (in.) % (in.) % | Elev.
. S-6: Gray and brown Silty CLAY, trace fine Sand,

- very soft, wet (CL).
— 30 S| 7 30.0-32.0] WOH | WOH | WOH | WOH | 20 S-7: Dark gray Clayey SILT, trace fine Sand, very
- soft, wet (CL).
— 39 S| 8 35.0-37.0] WOH | WOH | WOH | WOH | 24 S-8: Dark gray Silty CLAY, trace fine Sand, frequent
B decomposed marine material, very soft, wet
B (CH/OH).
— 40 S| 9 40.0-42.0] WOH | WOH | WOH | WOH | 24 S-9: Dark gray Silty CLAY, trace fine Sand,
B occasional decomposed marine material, very soft,
B wet (CH/OH).
— 45 S|10 45.0-47.0] WOH | WOH | WOH | WOH | 24 S-10: Dark gray Silty CLAY, little fine Sand,
B occasional decomposed marine material, very soft,
B wet (CH/OH).
— 90 S|11 50.0 - 52.0] WOH | WOH | WOH 2 22 S-11: Dark gray Silty CLAY, little fine Sand,
B occasional decomposed marine material, very soft,
B wet (CH/OH).
— 99 S|12 55.0-57.0] WOH | WOH | WOH | WOH | 24 S-12: Dark gray Silty CLAY, trace fine Sand,
B occasional decomposed marine material, very soft,
B wet (CH/OH).

Boring No. SEG 4-4T Sheet 2

of
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PB BORINGS 2 HUDSON YARD LOGS SOIL.GPJ CANARSIE-LIB.GLB.GLB 5/13/15

PARSONS
BRINCKERHOFF

BORING LOG

(continued)

BORING NUMBER:SEG 4-4T

SHEET NUMBER: 3 of 3

PROJECT NUMBER: 4016879

PROJECT: Hudson Yards Phase 11

CLIENT: AMTRAK

LOCATION: 30th St., 12th Ave., New York, NY

CONTRACTOR: ADT
DRILLER: Dominick Pepe
INSPECTOR: Brian Connolly/Juan

Zapata

o SAMPLE SOIL (Blows/6 in.)
3 |0 &
g |2 ~ | oe | ez | 1218 | 1824 TS
= T 3 3 FIELD CLASSIFICATION AND REMARKS
o | % 5| |G T CORING
a L 2w =

Ol 2|32 & RUN | REC. | REC. | L>4" | RQD | Depth

o | zn @) (in.) | (in.) % (in.) % | Elev.

S|13 60.0-62.0] WOH | WOH | WOH | WOH | 24 S-13: Dark gray Silty CLAY, trace fine Sand,

B occasional decomposed marine material, very soft,
R wet (CH/OH).

— 65 S|14 65.0-67.0] WOH | WOH | WOH | WOH | 24 S-14: Dark gray Silty CLAY, trace fine Sand,

B occasional decomposed marine material, very soft,
R wet (CH/OH).

— 70 S|15 70.0-72.0] WOH | WOH | WOH | WOH | 24 S-15: Dark gray Silty CLAY, trace fine Sand,

B occasional decomposed marine material, very soft,
R wet (CL/OL).

— 75 S|16 75.0-77.0] WOH | WOH | WOH | WOH | 21 S-16: Dark gray Silty CLAY, trace fine Sand,

B occasional decomposed marine material, very soft,
R wet (CL/OL).

— 80 S |17 80.0 - 82.0 1 2 2 7 24 S-17: Dark gray Silty CLAY, trace fine Sand,

5 medium stiff, wet (CL-ML).

— 85 S |18 85.0-87.0 2 6 6 9 0 S-18: No recovery.

[ 90 - " .

S| 19 90.0 - 90.5 ] 100/6 3 S-19: Dark gray to black fine to coarse SAND, and
= fine to coarse Gravel, very dense, moist (Completely
B weathered bedrock).

i End of boring at 93'.

Boring No. SEG 4-4T Sheet 3  of
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PARSONS
BRINCKERHOFF

BORING NUMBER:SEG 4-4T

CORING LOG

SHEET NUMBER: 1 of 2

PROJECT NUMBER: 4016879

PROJECT: Hudson Yards Phase 11

CLIENT: AMTRAK
CONTRACTOR: ADT

LOCATION: 30th St., 12th Ave., New York, NY

DRILLER: Dominick Pepe

INSPECTOR: Brian Connecy/Juan Zapata

DRILLING METHOD: MUD ROTARY

LOCATION:

COORD.

STN. NO.:
SURFACE ELEV.:
DATUM:

START DATE: 3/19/15 TIME: 9:00 am
FINISH DATE:3/24/15 TIME: 10:00 am

OFFSET:

RIG TYPE: CME-75 (truck mounted), Automatic Hammer

PB CORING LOG HUDSON YARD ROCK.GPJ CANARSIE-LIB.GLB.GLB 5/13/15

GROUNDWATER DATA
CORE BARREL DATA: NOTES: Water | Casing | Hole
- Depth Depth Depth
TYPE: Double Tube Swivel Date Time (ft) (ft) (ft)
CORE SIZE: NX
O.D.. 298"
I.D.: 2.16"
CASING SIZE: 3"(3.5")
% DISCONTINUITY DATA
= s oE B 9 DESCRIPTION AND REMARKS ®
3 e z L ‘>'_’ ‘>-_’ = (Lithology, Structure, Weathering, Z E = =
e ,2 % e % [ s Continuity, Strength, Color, Grain Size) % (2') _§’ 3
L o w S u a I i ~ . =
E g W g 8 § g * - Denotes discontinuity along foliation E i w > s =
Z w %) (O] o
e g 8 <Zn: IleJ If'xJ MB - Denotes mechanical break = <Z,: g
(@]
C-1: Gray SCHIST, medium to coarse grained, fresh,
- medium strong to strong, very close to moderate
fracture spacing, foliation dips 25°-70°, rock tends to
— 95 C-1 56 93 20 break along foliation, quartz and feldspar band from
R 93.0 - 98.0 96.6'-96.9'.
i C-2: Gray SCHIST, medium to coarse grained, fresh,
- medium strong to strong, very close to wide fracture
Cc2 spacing, foliation dips generally 70°, rock tends to
— 100 b break along foliation, quartz and feldspar bands up to
98.0 - 60 100 | 92 | 20thick
B 103.0 ’
i C-3:103"-103.7' & 105.7'- 108.0": Light gray and
B gray garnet-biotite-muscovite SCHIST, medium
c3 grained, fresh, medium strong, close to moderate
— 105 | 03' 0 59 98 ) fracture spacing except extremely close fracture
R 108 0' spacing at 106.1'-106.25'.
. 103.7'-105.7": Light brown granitic GNEISS, fresh,
= strong, moderate fracture spacing.
i C-4: Gray SCHIST, medium to coarse grained, fresh,
- medium strong to strong, close to wide fracture
L 110 C-4 spacing, foliation dips 65°-75°, rock tends to break
108.0 - 60 100 | o7 along foliation.
B 113.0
i C-5: Gray SCHIST, medium to coarse grained, fresh,
- medium strong to strong, close to moderate fracture
L 115 c5 spacing, foliation dips 60°-65°, rock tends to break
113.0 - 60 99 90 along foliation.
B 118.0
Boring No. SEG4-4T Sheet 1 of 2




BORING NUMBER:SEG 4-4T

SHEET NUMBER: 2 of 2

PARSONS

AR ONS HoFF CORING LOG

.
(continued) PROJECT NUMBER: 4016879

PROJECT: Hudson Yards Phase 11
LOCATION: 30th St., 12th Ave., New York, NY

CONTRACTOR: ADT
DRILLER: Dominick Pepe

CLIENT: AMTRAK

INSPECTOR: Brian Connecy/Juan

Zapata
E DISCONTINUITY DATA
= s oE B 9 DESCRIPTION AND REMARKS ®
3 e z L ;_’ ;_’ = (Lithology, Structure, Weathering, Z E = =
e ,2 % e % [ s Continuity, Strength, Color, Grain Size) ﬁ (2') _§’ 3
L o w S u a I i ~ =
E g W g 8 § g * - Denotes discontinuity along foliation E i w S s =
a z h w ) (O] o
% 8 <Zn: o If'xJ MB - Denotes mechanical break = <Z,: 8
O
C-6: Gray SCHIST, medium to coarse grained,
- slightly weathered to fresh, medium strong, close to
-6 moderate fracture spacing except at 122.0'-122.35",
— 120 | 18_ 0 60 100 | 85 foliation dips 60°-65°, rock tends to break along
| I foliation planes.
123.0
i C-7: Gray and light gray garnet-biotite-muscovite
- SCHIST, medium to coarse grained, fresh, medium
7 strong, very close to moderate fractrue spacing,
— 125 123' 0 60 100 | 86 foliation dips 50°-65°, rock tends to break along
B 18 0_ foliation planes, 1-1/4' thick quartz band at 124'.
i C-8: Gray SCHIST, medium to coarse grained, fresh,
- medium strong to strong, close to moderate fractrue
L 130 c-8 spacing, foliation dips 45°-65°, rock tends to break
128.0 - 60 100 | 97 along foliation planes.
B 133.0
i C-9: Gray SCHIST, medium to coarse grained, fresh,
- medium strong to strong, close to moderate fractrue
C-9 spacing, foliation dips 45°-65°, rock tends to break
— 135 13 3' 0 60 100 | 72 along foliation planes, frequent quartz and feldspar
R - bands and lenses up to 1" thick.
138.0
i C-10: Dark to light gray garnet-biotite-muscovite
= C-10 SCHIST, medium to coarse grained, fresh, medium
138.0 - 35 97 75 strong, very close to moderate fractrue spacing,
— 140 141.0 pegmatite band at 138.95'-139.75', foliation where
observed, dips 45°-65°(centered in places).
End of coring at 141".
L 145
— 150

PB CORING LOG HUDSON YARD ROCK.GPJ CANARSIE-LIB.GLB.GLB 5/13/15
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PB BORING W/O GRAPHIC SCALE NEW GATEWAY.GPJ 148TH STREET YARD FENCE LOGS.GLB 1/23/15

Parsons

199 = Douglas, Inc.

onses BORING LOG

BORING NUMBER:NW-5B

SHEET NUMBER: 1 of 2

PROJECT NUMBER: 187625A

PROJECT: Gateway, Phase II

CLIENT: TPC
CONTRACTOR: WGI

LOCATION: Hudson Yards, New York, NY

LOCATION: Under 11th Ave. overpass,
betw. 30th and 33th St., NYC

COORD. not surveyed
STN. NO.: OFFSET:

DRILLER: C. Moreira
INSPECTOR: Baris Imamoglu

SURFACE ELEV.:
DATUM:

DRILLING METHOD: Rotary Wash

RIG TYPE: DK 525 (diesel fueled track rig)

START DATE: 1/16/15 TIME: 10:30 am
FINISH DATE:1/16/15 TIME: 2:30 pm

Casing |Split Spoon|Shelby Tube| Piston Grab Core Barrel GROUNDWATER DATA
Tvpe/Symbol S U P G C Water Casing Hole
yp y . m N % E Depth Depth Depth
1.D. 3" 1.375" 2.16" Date Time (ft) (ft) (ft)
0.D. 3.5" 2" 2.98" 1/9/15 6:20 pm 5.6 10.0 10.0
Length 24" 5 1/19/15 | 10:15 am 6.0 44.0 58.2
Hammer Wit. N/A 140 Ibs Drill Rod Size N
Hammer Fall N/A 30 in. 1.D. (0.D.) 2" (2.375")
o SAMPLE SOIL (Blows/6 in.)
3 |0 &
e | J|¢ - 06 | 6/12 | 1218 | 18/24 FEEC)
= T | = 3 FIELD CLASSIFICATION AND REMARKS
o | % 5| &Gl T CORING
a | 2w [
Ol 2|32 & RUN | REC. | REC. | L>4" | RQD | Depth
o | z|n @) (in.) | (in.) % (in.) % | Elev.
Cleared for utilities with by hand/vactron to 10" bgs.
— 5 0.0-10.0 —
— 10 No Recovery. ]
B S|1 10.0-12.0] 41 41 50 40 0 .
i S-2A: Gray Silty CLAY at top 1", stiff, moist (CL). i
B S| 2 12.0-14.0] 10 16 9 7 3 S-2B: Gray to grayish brown, fine to coarse SAND, .
some fine gravel, little silt, medium dense, moist
i (SM) at bottom 2" (at tip of split spoon). T
— 15 S-3 Gray CLAY, soft, moist (CL). ]
B S| 3 15.0-17.0 2 3 5 7 24 19': possible boulder. .
— 20 . . . . —
S-4 Brown to light grayish brown SILT, stiff, moist
B S|4 20.0-22.0| 8 9 13 12 12 (ML). =

BoringNo. NW-5B  Sheet 1 of 2



PB BORING W/O GRAPHIC SCALE NEW GATEWAY.GPJ 148TH STREET YARD FENCE LOGS.GLB 1/23/15

Parsons
Brinckerhoff
Quade &

199 = Douglas, Inc.

BORING LOG

(continued)

BORING NUMBER:NW-5B

SHEET NUMBER: 2 of 2

PROJECT NUMBER: 187625A

PROJECT: Gateway, Phase I1
LOCATION: Hudson Yards, New York, NY

CONTRACTOR: WGI
DRILLER: C. Moreira

CLIENT: TPC INSPECTOR: Baris Imamoglu
o SAMPLE SOIL (Blows/6 in.)

3 |0 &

e | J|2 - 06 | 6/12 | 1218 | 18/24 FEEC)

= T 3 ﬁ FIELD CLASSIFICATION AND REMARKS

o | % 5| |G T CORING

a L 2w [

Ol 2|32 & RUN | REC. | REC. | L>4" | RQD | Depth
O | Z|» @) (in.) (in.) % (in.) % Elev.
S-5 Reddish brown fine to coarse SAND, and silt,
B S|5 25.0-27.0] 24 30 27 29 16 trace fine gravel; medium dense, moist (SM).
— 30 $-6 Brown to reddish brown, fine t SAND
S| 6 l 30.0-31.3| 43 78 | 1003"| - 14 0 recdish brown, 1ne to coarse >
B some(+) fine to coarse gravel, trace silt, some rock
fragments; very dense, moist (SP).
End of Boring at 32.0'

— 35
— 40
— 45
— 50
— 55

Boring No. NW-5B  Sheet 2 of




Parsons
i ff
ool CORING LOG

199  Douglas, Inc.

BORING NUMBER:NW-5B

SHEET NUMBER: 1 of 2

PROJECT NUMBER:187625A

PROJECT: Gateway, Phase 11

LOCATION: Hudson Yards, New York, NY
CLIENT: TPC

CONTRACTOR: WGI

DRILLER: C. Moreira
INSPECTOR: Baris Imamoglu

DRILLING METHOD: Rotary Wash
RIG TYPE: DK 525 (diesel fueled track rig)

LOCATION: Under 11th Ave. overpass,
betw. 30th and 33th St., NYC

COORD. not surveyed

STN. NO.: OFFSET:
SURFACE ELEV.:

DATUM:

START DATE: 1/16/15 TIME: 7:00 am
FINISH DATE:1/19/15 TIME: 11:10 am

CORE BARREL DATA:

NOTES:

GROUNDWATER DATA

TYPE: Double Tube Swivel

Date

Water
Depth
Time (ft)

Casing
Depth
(ft)

Hole
Depth
(ft)

CORE SIZE: NX

1/9/15

6:20 pm 5.6

10.0

10.0

O.D.:

2.98"

1/19/15

10:15 am 6.0

44.0

58.2

I.D.:

CASING SIZE: 3"(3.5"

DEPTH (feet)

CORING RATE (min/ft

CORE RUN NO.
AND DEPTH (ft)

RECOVERY (in)

RECOVERY (%)

RQD (%)

DESCRIPTION AND REMARKS
(Lithology, Structure, Weathering,
Continuity, Strength, Color, Grain Size)

DISCONTINUITY DATA

WEATHERING
STRENGTH
ANGLE (deg)

Jr
Ja

DEPTH (feet)

— 35

55TH STREET CORING LOG (PB) NEW GATEWAY.GPJ 148TH STREET YARD FENCE LOGS.GLB 1/23/15

34.0-38.2

11

60

100

100

56

94

90

C4
48.2-532

60

100

60

48

79

64

C-1 Light brown and light gray, fine to medium
grained gneissic GRANITE; fresh to highly
weathered, extremely weak to strong, very close to
close fracture spacing. 41" recovery loss assumed at
top of run between 34' and 37.5', top of rock assumed
at 37.5' bgs.

C-2 Light brown and light gray, fine to medium
grained gneissic GRANITE; fresh to slightly
weathered, strong to very strong, close to moderate
fracture spacing, except at 39.55' to 39.8": extremely
close fracture spacing. Numerous 0°-30° joints,
slightly rough and planar to irregular with fresh to
slightly weathered surfaces, slight FeOx coating; one
90° joint at 39.2' to 39.55', slightly rough and planar
with slight FeOx coating; one 80° joint at 42.85' to
43.2', rough and undulating, heavy FeOx and silty
fine to medium sand infill.

C-3 Light gray, fine to coarse grained gneissic
GRANITE with Quartz and Feldspar PEGMATITE
bands and lenses; fresh , very strong to strong,
moderate to very close fracture spacing. Five 0°-50°
joints, slightly rough and wavy to planar with fresh
surfaces, one with silt coating.

C-4 Light gray, fine to coarse grained gneissic
GRANITE with Quartz and Feldspar PEGMATITE
bands and lenses, interlayered with SCHIST; fresh ,
very strong to strong, moderate to very close fracture
spacing. SCHIST is slightly to moderately weathered,
medium strong to weak. Prominent 70°-90° joint
between 48.7" and 49.95', smooth and undulating
with moderately weathered surfaces. Extremely close
fracture spacing between 48.6' and 48.7'. Four 0°-70°
joints, smooth to slightly rough, planar to wavy with
slightly to moderately weathered surfaces, few with
clayey sand infill and FeOx coating.

C-5 53.2'-56" Dark gray to gray, fine to coarse
grained schistose GNEISS; fresh, strong, moderate to
close fracture spacing except at 53.2' to 53.35"
slightly weathered, medium strong, very close
fracture spacing. One 60° foliation joint, smooth and

1 |RO/R4

2

VIl |R4/RS

1 |R5/R4

VI |R5/R2

VIl |R3/RS

Boring No.
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Parsons

199  Douglas, Inc.

onses CORING LOG

(continued)

BORING NUMBER:NW-5B

SHEET NUMBER: 2 of

PROJECT NUMBER:187625A

PROJECT: Gateway, Phase 11
LOCATION: Hudson Yards, New York, NY
CLIENT: TPC

CONTRACTOR: WGI
DRILLER: C. Moreira
INSPECTOR: Baris Imamoglu

DESCRIPTION AND REMARKS
(Lithology, Structure, Weathering,
Continuity, Strength, Color, Grain Size)

DISCONTINUITY DATA

WEATHERING
STRENGTH
ANGLE (deg)
Jr

Ja
DEPTH (feet)

€
£ . — =
= S %E £ X
8 w zE % > | ®
© s sSE o o <
E s zu | ¥ | ¥ o
o g
o o % O (@] &
a Z 62 2 i
% o< o 14
O
— 65
— 70
— 75
— 80
— 85
— 90

55TH STREET CORING LOG (PB) NEW GATEWAY.GPJ 148TH STREET YARD FENCE LOGS.GLB 1/23/15

slightly undulating. Four 0°-30° cross joints, smooth
— 60 to slightly rough, planar to wavy with fresh surfaces.
56'-58.16": Light gray to light brown, Quartz and

§ Feldspar PEGMATITE,; fresh, very strong, moderate
fracture spacing. No joints.

End of coring at 58.2' bgs.

Boring No. NW-5B  Sheet 2
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PB BORING W/O GRAPHIC SCALE NEW GATEWAY.GPJ 148TH STREET YARD FENCE LOGS.GLB 1/23/15

Parsons

199 = Douglas, Inc.

onses BORING LOG

BORING NUMBER: WW-2

SHEET NUMBER: 1 of 2

PROJECT NUMBER: 187625A

PROJECT: Gateway, Phase II

LOCATION: Hudson Yards, New York, NY
CLIENT: TPC

CONTRACTOR: WGI

LOCATION: Under 11th Ave. overpass,
betw. 30th and 33th St., NYC

COORD. not surveyed

DRILLER: C. Moreira
INSPECTOR: L. Sepulveda

STN. NO.: OFFSET:
SURFACE ELEV.:306.3 feet
DATUM:

DRILLING METHOD: Rotary Wash
RIG TYPE: DK 525 (diesel fueled track rig)

START DATE: 12/23/14 TIME: 7:30 pm
FINISH DATE:12/26/14 TIME: 10:30 am

Casing |Split Spoon|Shelby Tube| Piston Grab Core Barrel GROUNDWATER DATA
T mbol P Water Casing Hole
ype/Sy bo S . U m N G % ¢ E Depth Depth Depth
1.D. 3" 1.375" 2.16" Date Time (ft) (ft) (ft)
O.D. 3.5" 2" 2.98" 12/22/14 | 7:55 am 6.7 9.0 9.0
Length 24" 5 12/22/14 | 7:00 pm 6.6 9.0 9.0
Hammer Wt. N/A 140 Ibs Drill Rod Size N
Hammer Fall N/A 30 in. 1.D. (0.D.) 2" (2.375")
o SAMPLE SOIL (Blows/6 in.)
3 |0 &
g |2 ~ | oe | ez | 1218 | 1824 TS
= T | = 3 FIELD CLASSIFICATION AND REMARKS
o | % 5| &Gl T CORING
a | 2w =
Ol 2|32 & RUN | REC. | REC. | L>4" | RQD | Depth
o | z|n @) (in.) | (in.) % (in.) % | Elev.
5 —
i S-1 Top 5": Gray fine to medium SAND, some silt, ’
— 10 S|1 9.0-11.0 | 16 3 4 4 13 trace fine gravel, wet (SM). —
Bottom 8": Red brown SILT, little(+) fine sand,
i interlayered with gray fine sand, some(+) silt, trace(-) h
| fine to medium gravel (ML). i
Note: Drove casing to 14"
i S-2 No recovery due to coarse GRAVEL lodged in i
— 15 S| 2 140-16.0] 18 12 15 17 0 tip. —
i S-3 Dark gray SILT, little clay, trace(+) fine sand, i
B S| 3 16.0 - 18.0 2 6 8 9 6 trace shell fragments (ML). .
PP up to 0.25 tsf.
i S|4 19.0 - 19.4 | 100/5" - - - 2 S-4 Dark gray CLAY, little silt, some fine sand, trace ’
— 20 shell fragments, wet (CL). —
Note: Rolled on it without advancement, telescoped
i 3-inch casing and set at depth 19.5' T
| 19.4-20.5' Boulder (2.75 mins/ft). |
S| 5 215-2351 12 14 19 20 10 S-5 Brown fine SAND, some silt, dense, wet,
B micaceous (SM). 1
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Parsons
Brinckerhoff

199 = Douglas, Inc.

Quade & BORING LOG

(continued)

BORING NUMBER: WW-2

SHEET NUMBER: 2 of

PROJECT NUMBER: 187625A

PROJECT: Gateway, Phase I1
LOCATION: Hudson Yards, New York, NY
CLIENT: TPC

CONTRACTOR: WGI
DRILLER: C. Moreira
INSPECTOR: L. Sepulveda

o SAMPLE SOIL (Blows/6 in.)
3 |0 &
e | J|2 - 06 | 6/12 | 1218 | 18/24 FEEC)
= T | = ﬁ FIELD CLASSIFICATION AND REMARKS
o | % 5| |G T CORING
a L 2w [
Ol 2|32 & RUN | REC. | REC. | L>4" | RQD | Depth
o | zn @) (in.) | (in.) % (in.) % | Elev.
S| 6 . 250-2601 12 50/6" - - 12 S-6 Brown SILT, little fine to coarse sand, very
B dense, moist, slightly micaceous (ML).
i Start coring at 30' bgs.
20
e End of Boring at 30.0'
— 35
— 40
— 45
— 50
— 55
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Parsons
Brinckerhoff
aniss . CORING LOG

199  Douglas, Inc.

BORING NUMBER: WW-2

SHEET NUMBER: 1 of 2

PROJECT NUMBER:187625A

PROJECT: Gateway, Phase 11

LOCATION: Hudson Yards, New York, NY
CLIENT: TPC

CONTRACTOR: WGI

DRILLER: C. Moreira
INSPECTOR: L. Sepulveda

DRILLING METHOD: Rotary Wash
RIG TYPE: DK 525 (diesel fueled track rig)

LOCATION: Under 11th Ave. overpass,
betw. 30th and 33th St., NYC

COORD. not surveyed

STN. NO.: OFFSET:
SURFACE ELEV.:306.3 feet
DATUM:

START DATE: 12/23/14 TIME: 7:30 pm
FINISH DATE:12/26/14 TIME: 10:30 am

55TH STREET CORING LOG (PB) NEW GATEWAY.GPJ 148TH STREET YARD FENCE LOGS.GLB 1/23/15

GROUNDWATER DATA
CORE BARREL DATA: NOTES: Water | Casing | Hole
- Depth Depth Depth
TYPE: Double Tube Swivel Date Time (ft) (ft) (ft)
CORE SIZE: NX 12/22/14 | 7:55 am 6.7 9.0 9.0
O.D.: 298" 12/22/14 | 7:00 pm 6.6 9.0 9.0
I.D.: 2.16"
CASING SIZE: 3"(3.5")
g DISCONTINUITY DATA
= = oE < e
HE 22| 5
£ B ZE x |z 2 DESCRIPTION AND REMARKS x| o| @ g
E é W E g [a) (Lithology, Structure, Weathering, T E 2 . © =
o o wo 0 O g Continuity, Strength, Color, Grain Size) E o w > S =
w 9 s S) o | K w | 5|0 o
[a) = oz L T} = n = w
% o< 'a x < =)
(@]
C-1 Gray and white, fine to coarse grained SCHIST; 11 R4
- moderately weathered, medium strong to strong, close :
C-1 to moderate fracture spacing.
i 30.0-342] 3° 78 | 46 | 30'-30.2": coarse gravel sized rock fragments. 1
C-2 Gray and white, fine to coarse grained SCHIST; I R4
— 35 slightly weathered, strong, very close to moderate _
i fracture spacing. i
c-2 59 | 98 | 80
- 34.2-39.2 .
C-3 Gray and white, fine to coarse grained SCHIST; I R4
— 40 fresh, strong, close to moderate fracture spacing. ]
B ca i
. 392-442] 7 | % -
C-4 Dark gray, medium to coarse grained SCHIST; I R4
— 45 fresh, strong, moderate to wide fracture spacing. ]
B ca i
s 442292 SU | 8 8 -
C-5 Dark gray, medium to coarse grained SCHIST; I R4
— 50 fresh, strong, moderate fracture spacing. ]
B s i
. 492542 6 | B3 | 93 -
C-6 Dark gray, medium to coarse grained SCHIST; /| R4
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Brinckerhoff
Quade &
199  Douglas, Inc.

CORING LOG

BORING NUMBER: WW-2

SHEET NUMBER: 2 of

(continued) PROJECT NUMBER: 187625A

PROJECT: Gateway, Phase 11

LOCATION: Hudson Yards, New York, NY

CONTRACTOR: WGI
DRILLER: C. Moreira

CLIENT: TPC INSPECTOR: L. Sepulveda
g DISCONTINUITY DATA
— € oE = e
g £ Z 5:’ \;: = - (ZI) E = =
£ HozE nc RS DESCRIPTION AND REMARKS x| o| @ o
E é W S g =) (Lithology, Structure, Weathering, T ) ~ . © g
a o wo ) o) g Continuity, Strength, Color, Grain Size) E o w ) S =
w S| xao O O Wl KB | O o
a Z | Oz m m = | 2|z I
% o< x 14 < o
(@]
fresh to slightly weathered, strong, close to moderate
- c6 fracture spacing.
: 542-502 6 | 93 | 80
End of coring at 59.2'.
— 60 g
— 65
— 70
— 75
— 80
— 85
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1 Executive Summary

Langan Engineering, Environmental, Surveying and Landscape Architecture D.P.C. performed site-
specific seismic studies for the proposed platform area of the West Rail Yard of Hudson Yards. Six
platform zones, corresponding to the locations of expansion joints proposed by the project structural
engineer, were independently evaluated in this study.

The entire platform site was preliminarily classified as Site Class F because of potential liquefaction
susceptibility using the 2014 New York City Building Code (NYCBC) and 2015 New York State Building
Code (NYSBC) general code procedures. Site Class F requires site-specific seismic analyses to assess
the seismic response of the ground and to determine seismic parameters for use in design of the
proposed structures.

This study is specific to the referenced site and reflects the state-of-practice in the fields of seismology
and geotechnical earthquake engineering. This study was performed in accordance with the provisions of
2014 NYCBC, 2015 NYSBC and ASCE 7-10. The following summarizes the approach and key
conclusions from the study:

1. Seismic hazard analysis and selection of bedrock acceleration time series:

a. We performed a probabilistic seismic hazard analysis to develop the target bedrock
acceleration response spectrum.

b. We selected 11 representative “seed” ground motion acceleration time series and
modified them by matching their acceleration spectra to the target spectrum to develop
eleven input bedrock motions for the site-specific ground response analyses.

2. Site-specific ground-response analyses:

a. The site was divided into six different zones (Zone1 to Zone 6) defined by the proposed
expansion joints. For each zone, we performed individual site-specific total-stress and
effective-stress ground response analyses (soil amplification analysis) using the
developed input bedrock motions (acceleration time series). We applied the motions at
the base of one dimensional soil columns and estimated ground response spectra.

b. We developed a site-specific design response spectrum for each zone using the
respective estimated ground response spectra.

3. Liquefaction analyses:
a. For each zone, we evaluated the potential for liquefaction of the granular soils located
below the groundwater table for the risk-targeted maximum considered earthquake

(MCER) level event.

b. We estimated the potential free-field ground surface seismic settlements during the
MCERg event.

c. We estimated excess pore water pressure ratios in the soils during the MCEg level event.
4, Conclusions and recommendations:

a. The recommended short- and long-period design spectral accelerations and Seismic
Design Categories are provided in Appendices A to F for zones 1 to 6, respectively.
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b. We estimated excess pore water pressure ratios as high as 50 percent during the MCEg-
level event, corresponding to partial liquefaction (partial soil strength loss). Partial
liquefaction should be considered in the analysis of lateral pile capacity, using the
estimated excess pore water pressure ratios to reduce the soil strength.

c. We estimated about 0.1 to 0.5 inches of seismic-event-induced settlement for free-field
conditions after the MCERg-level event. Utilities under the sidewalks and site connections
should be designed to account for differential settlements up to 0.5 inches between
sidewalk and pile-supported structures.

2 Introduction

This report presents the results of our site-specific seismic study for the proposed development within the
platform area of the West Rail Yard of Hudson Yards. Our study was performed to assess the seismic
response of the ground at the project site, as required by the 2014 NYCBC and 2015 NYSBC for sites
susceptible to liquefaction (i.e. Site Class F), and to determine appropriate seismic parameters for use in
design of the proposed structures.

The analyses and recommendations presented herein are in accordance with the NYCBC, NYSBC and
ASCE 7-10. All elevations contained herein reference the North American Vertical Datum of 1988
(NAVD88) and should be considered approximate.

3 Project Overview

3.1 Site Description

The project is on the Far West Side of Manhattan within the western half of the Metropolitan
Transportation Authority (MTA) — Long Island Rail Road (LIRR) West Side Yards. The West Rail Yard
(WRY) site is divided into “platform” (Block 676, Lot 5) and “terra firma” (Block 676, Lot 1) parcels. This
report focuses solely on the platform site. The platform site measures about 423,000 square feet and is
bound by West 33rd Street on the north, the terra firma parcel on the south, the Eleventh Avenue viaduct
on the east, and Twelfth Avenue (New York State Rout 9A/Westside Highway) on the west. The site
location is shown in Figure 1.

The maijority of the platform site is occupied by 30 east-west oriented railroad tracks that are separated by
concrete walkways of varying width. An access road runs along the west and south site perimeters.
Numerous structures are located within and adjacent to the site.

Additional details pertaining to the site are included in our Geotechnical Report, dated 1 May 2017.

3.2 Proposed Development

The planned development includes construction of a structural platform over the existing rail yards along
with five high-rise towers on the platform. Three existing LIRR buildings will also be reconstructed below
the platform. The platform will be divided into six distinct zones by expansions joints. Each zone was
evaluated separately for this study.

3.3 Local Faults and Seismicity

New York City is on the Manhattan Prong, in the passive continental margin of the stable central and
eastern United States, far from tectonic plate boundaries (approximately 1,400 miles from the nearest
tectonic plate boundary). Seismicity in this region is overall low, with the exception of a few zones such
as the New Madrid (Missouri) and Charleston, South Carolina seismic zones. The Manhattan Prong is
relatively active compared to most of this region; the largest earthquake in the area was a magnitude
mbLg 5.25 event offshore of New York City in 1884.
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Many faults have been identified in the Manhattan Prong and the surrounding regions, but the locations of
active faults is not clear (Sykes et al. 2008). There are difficulties in characterizing the activity of faults in
the region because of the small sizes of ruptures, the absence of surface rupture, and the distribution of
seismicity on many smaller faults, each with very low displacement rates.

A fault known as Cameron’s Line is about 2.5 miles east of the site. Cameron’s Line is described as an
Ordovician (Taconic) suture zone. Geologists postulate that the fault was healed by Paleozoic
metamorphism and is no longer a zone of brittle faulting or a source of earthquakes. Assumed brittle
faults of the Manhattan Prong include the 125th Street fault, which extends across Manhattan to Queens;
the Dyckman Street fault; and the Dobbs Ferry fault. It is recognized that research is needed to improve
the mapping and dating of these various faults to improve seismic-hazard studies.

3.4 Subsurface Data

Subsurface data was derived from numerous investigations undertaken within and adjacent to the WRY.
This information includes borings and cone penetration testing (CPT) data, as well as laboratory testing of
soil and rock. The data includes studies performed by Langan and several other entities. The
approximate locations of the borings and CPTs are shown in Figure 2.

The geotechnical parameters used in this study were primarily derived from 29 geotechnical borings,
eight standard CPTs, 16 seismic CPTs (SCPT), and laboratory testing performed as part of a study for
the design of the proposed New York Sports and Convention Center (NYSCC) in 2004. This data was
supplemented with historical data within and adjacent to the site prepared by others.

3.5 Generalized Subsurface Conditions

The general subsurface conditions consist of uncontrolled granular fill, underlain by consecutive layers of
slightly organic silty clay, sand/glacial till, and finally bedrock. The depth to bedrock varies across the site
from about 25 feet to about 140 feet, with the depth to rock increasing from east to west.

Groundwater monitoring wells installed in the vicinity of the site indicate that the groundwater level
typically varies from about el -1.5 ft to el 2 ft. Groundwater levels are tidally influenced along the west
side of the site given the relatively close proximity to the present Hudson River shoreline. In addition,
groundwater levels are likely to fluctuate with seasonal changes and precipitation events. Zones of
perched water may be present at some locations due to the inconsistent nature of the fill and native soils.

The shear wave velocity of the bedrock was estimated to be around 9,000 feet per second based on the
cross-hole seismic tests and borehole suspension logging performed at nearby sites within the same rock
formation.

The soil layers and the range of corresponding shear wave velocities used in the site specific seismic
analyses are summarized for each zone in Appendices A through F.

Additional details are presented in our Geotechnical Report, dated 1 May 2017.
4 Seismic Evaluation

4.1 Introduction

The site was divided into six distinct zones (Zone 1 to Zone 6) defined by the locations of expansion joints
selected by the project structural engineer. For each zone, we performed a site-specific seismic study to
develop a design acceleration response spectrum, as required by the NYCBC and NYSBC for sites
susceptible to liquefaction. Site specific analyses are more rigorous than the general procedures outlined
in the NYCBC and NYSBC. The general procedures typically do not accurately represent the amplitude
and frequency content specific to an individual site. As such, design acceleration response spectrum
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values derived using the general procedures may be either overly conservative or, in some cases,
unconservative.

Our evaluation included:

1. Performing a probabilistic seismic-hazard analysis;

2. Selecting and modifying appropriate bedrock acceleration time series;

3. Estimating dynamic soil and bedrock properties for each zone;

4. Determining the Site Class per the Building Code for each zone;

5. Performing total-stress and effective-stress ground response analyses for each zone;

6. Performing analyses to evaluate the liquefaction potential and estimate excess pore water

pressures in the granular soils situated below the groundwater table for each zone;
7. Recommending an appropriate design acceleration response spectrum for each zone; and,
8. Determining the Seismic Design Category (SDC) for each zone.

We developed a design acceleration-response spectrum specific to each zone using state of practice
methods and reflecting in situ soil and bedrock conditions. Our evaluation was performed in accordance
with provisions of 2014 NYCBC, 2015 NYSBC and ASCE 7-10. The study included one-dimensional
wave-propagation analyses to estimate the response at the site ground surface during a design seismic
event.

The total-stress one-dimensional analyses were performed using the commercial computer program
Shake2000 (Geomotions, 2015). The effective-stress one-dimensional analyses were performed using
the commercial computer program D-MOD2000 (Geomotions, 2015).

4.2 Probabilistic Seismic Hazard Analysis

We performed a probabilistic seismic-hazard analysis (PSHA) to systematically account for uncertainties
in the location, recurrence interval, and magnitude of future earthquakes. The results of a PSHA define a
uniform hazard for a site in terms of a probability that a particular level of shaking will be exceeded during
the given life of the structure.

As part of the development of the risk-targeted maximum considered earthquake (MCEg) spectrum at
bedrock level, we performed a PSHA to develop a site-specific response spectrum for a 2 percent
probability of exceedance in 50 years (i.e. a return period of 2,475-year earthquake). The bedrock
spectrum was developed using the computer code EZ-FRISK 8.00 (Fugro Consultants Inc. 2016). The
approach used in EZ-FRISK is based on the probabilistic seismic-hazard model developed by Cornell
(1968) and McGuire (1976).

4.3 Source Modeling and Characterization

We used the Petersen et al. (2014) seismic source model with the same logic tree used for the production
of the USGS 2014 maps. We understand that Fugro Consultants Inc. obtained this database directly
from the USGS.
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4.4 Empirical Ground Motion Prediction Equations (GMPEs)

The estimate of uniform hazard spectral accelerations at bedrock level is based on empirical GMPEs,
which use the bedrock shear-wave velocity in the upper 30 meters (Vs3g) as input. We assigned average
bedrock Vs3o of 9,000 feet per second. We used the same weighting and the same empirical GMPEs that
were used in Petersen et al. (2014).

4.5 Epistemic Uncertainty and Aleatory Variability

The term "epistemic uncertainty" is used to describe the uncertainty because of incomplete knowledge
and data about the physics of the earthquake process. For example, there is uncertainty as to which
attenuation relationship is more applicable for the site at hand. Similarly, the term "aleatory variability" is
used to describe the randomness in the ground motion predicted by each attenuation equation. The
epistemic uncertainty is taken into account by using a suite of attenuation relations with different weights.
All the different weight combinations are incorporated in the final hazard estimations by using a logic-tree
approach (McGuire 2004). The aleatory variability is taken into account by explicitly considering the
randomness (standard deviation) in the predicted ground motions.

4.6 Probabilistic Seismic Hazard Analysis Results

The computed uniform hazard spectrum for 2 percent probability of exceedance in 50 years was based
on the geometric mean component of the attenuation equations, and was then adjusted for the maximum
direction component by multiplying with period-dependent amplification factors according to Sahi and
Baker (2013), and was further adjusted by using the ASCE 7-10 risk coefficients for the site to determine
the risk-targeted maximum considered earthquake (MCER) ground motion response accelerations. At
each spectral response period, the uniform hazard bedrock response spectrum was multiplied by the risk
coefficient Cg in accordance with Section 21.2.1 of ASCE 7-10. We used the USGS risk-targeted ground
motion calculator, along with the site-specific hazard curves for periods of 0.2 and 1 second to estimate
the Cgrs and Cgq respectively. For periods less than or equal to 0.2 second, Cgr=Cgrs=0.93; for periods
greater than or equal to 1 second, Cr=Cr1=0.94; and for periods between 0.2 seconds and 1 second, Cr
was linearly interpolated between Cgs and Cry. The bedrock MCEg spectrum is shown in Figure 3.
Digitized MCEg values are listed in Table 1.

Table 1 — Bedrock Risk-Targeted Maximum Considered Earthquake (MCEg) Spectrum SA(g)
for 5 Percent Damping

Structural Site-Specific SA(g)

Period T (sec) | P.E. 2% in 50 years
0.01 0.146
0.10 0.255
0.20 0.192
0.30 0.136
0.40 0.103
0.50 0.081
0.75 0.052
1.0 0.039
2.0 0.020

4.7 Seismic Hazard Deaggregation Results

Seismic hazard deaggregation was performed to estimate the contribution of the various magnitudes
events at various distances to the total seismic hazard. The results are useful in identifying pairs of
earthquake magnitude and source-to-site distances that contribute the most to the estimated seismic
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hazard, performing deterministic analyses, and developing different scenarios to be used in selecting
acceleration time series.

For the peak ground acceleration, which is of interest for the soil liquefaction-potential analyses, the
majority of the hazard for the maximum considered earthquake comes from small to moderate magnitude
earthquakes from the CEUS Gridded seismic zone. The corresponding modal (most likely) moment
magnitude and distance were estimated to be magnitude of 5.05 and a distance of 11 kilometers. The
mean moment magnitude and distance were estimated to be 5.45 and 22 kilometers respectively.

4.8 Bedrock Acceleration Time Series

We selected 11 bedrock acceleration time series for use in our analyses following the guidelines of
ASCE 7-10. All time series were recorded during earthquakes with magnitudes between 5.3 and 6.2,
consistent with typical NYC design magnitudes. All time series were modified to match the target bedrock
MCERr spectrum presented in Figure 3 using a time-domain spectral-matching routine. The seed time
series we used are listed in Table 2.

Table 2 — Acceleration Time Series Used for Matching to the Target MCERr Rock Spectrum

NGA Closest
Earthquake & . Station Distance
No. Sequence Magnitude Component
Year Name to Rupture
No.
(km)
Morgan Hill, Gilroy
1,2 1984 455 6.19 Array No.1 15 1230, 1320
Whittier Huntington
3,4 Narrows, 1987 624 5.99 Beach 45 270, 360
CA/Baja Border Calexico
S Area, 2002 2003 531 Fire Station 40 9
Chi-Chi,
6,7 Taiwan, 1999 2949 6.20 CHY033 13 E,N
Chi-Chi,
8,9 Taiwan, 1999 2985 6.20 CHY094 91 N, W
Mineral,
10, 11 Virginia, 2011 8529 5.74 NP2555 124 N, E

Information obtained from the NGA-West and the NGA-East Flatfile (http://ngawest2.berkeley.edu/)

4.9 Dynamic Soil and Bedrock Parameters

Dynamic soil and bedrock parameters are required for use in ground-response analyses. These
parameters are:

e Small-strain shear modulus (Gpax);
e Shear modulus degradation curve with increased shear strains (i.e., G-y curve); and
e Soil damping curve with increased shear strains (i.e., 8-y curve).

The small-strain shear modulus was estimated from in situ measurements of shear-wave velocity. The
modulus degradation and damping curves were selected from published data for specific representative
soil types; the following curves were used in our analyses:

e Fill — Seed and Idriss “sand average” curve (1970)
¢ Organic Clay— Vucetic and Dobry (1991), Pl = 40
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e Silt and Clay— Vucetic and Dobry (1991), PI = 30
e Sand/Glacial Till - EPRI Sand(1993)
e Bedrock — EPRI Rock (1993)

4.10 Minimum Permissible Level of Design Response Spectrum

The site class and associated code-specified acceleration-response spectrum are required to determine
the minimum permissible levels of the design response spectrum derived from a site-specific study.

The minimum permissible level of the design spectrum is based on the Site Class without considering soil
liquefaction. Site Class E was used for the WRY.

4.11 Ground Response Analyses Results

Total-Stress ground-response analyses were performed using the selected bedrock acceleration time
series and dynamic soil and bedrock properties described above. All bedrock acceleration time series
were applied as rock-outcrop motions in accordance with ASCE 7-10.

For each zone, one-dimensional analyses were performed to assess the sensitivity of the ground surface
acceleration-response spectra to variable depth to rock and stiffness of the soil column. The sensitivity of
the depth to rock was assessed by varying the soil column thickness; we selected two soil columns for
each zone, corresponding to the highest (C1) and lowest (C2) depth to rock for each zone. The
sensitivity of the soil stiffness was assessed by varying the best-estimate shear-wave velocities for all
layers by 20 percent above and below the estimated average, yielding six different soil columns in total.

The 11 modified bedrock acceleration time series were assigned at the base of each of soil column,
resulting in a suite of 66 acceleration-response spectra. This relatively high number of spectra allows the
mean response spectrum to provide a reasonable estimate of the average ground response during the
design earthquake event, capturing the variable earthquake motions and variable soil conditions for each
zone.

Per section 1613.5.4 of the 2014 NYCBC, section 1613.3.4 of the 2015 NYSBC and section 21.3 of
ASCE 7-10, these 66 calculated MCER spectra were multiplied by a factor of two-thirds to model the
“Design Earthquake (DE).”

The mean total-stress spectrum for each soil column is presented in Appendices A to F for Zones 1 to 6,
respectively.

4.12 Soil Liquefaction Potential Analyses

The NYCBC requires an evaluation of the liquefaction potential of noncohesive soils below the
groundwater table and to a depth of 50 feet below the ground surface. The potential for soil liquefaction
was evaluated using the procedure outlined by Youd etal (2001). The Youd et al. evaluation is
considered to be among the state of practice procedures. This evaluation uses an empirical relationship
between the earthquake demand, represented by the Cyclic Stress Ratio (CSR), and the soil’s resistance
to dynamic loading, represented by Cyclic Resistance Ratio (CRR). The CSR is correlated to the Peak
Ground Acceleration (PGA) of the design earthquake event and the in situ soil stresses. The CRR is
correlated to SPT N-values, or cone penetration resistance obtained from field tests at the site. The field
N-values are converted to (N4)eocs by applying correction factors for soil overburden pressure, hammer
energy efficiency, and percent fines. Field CPT tip resistances are converted to (qcin)es bY applying
correction factors for soil overburden pressure and percent fines.

Liquefaction analyses results are also presented in Appendices A to F. All six zones have points with
factors of safety of 1.0 or below, indicating susceptibility to liquefaction.
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To further assess the effect of liquefaction, we performed effective-stress non-linear soil amplification
analyses with D-MOD2000 for each zone. This approach models the generation of excess pore water
pressure (EPWP) and allows a more accurate evaluation of the liquefaction potential during the MCER
event, and of the ground surface acceleration response spectrum. The EPWP ratio is defined as the ratio
of pore water pressures developed in the soil at a certain depth, to the soil’s effective stress at that depth.
A ratio of 1.0 (or 100 percent) implies that the pore water pressure is equal to the effective stress at a
specific depth; when this occurs, the soil has reached complete liquefaction. EPWP ratios less than 1.0
(less than 100 percent) correspond to partial liquefaction. For each zone:

o We modeled two soil columns (C1 and C2) to consider the influence of different depth to rock.

e We used time series CHY033N and/or CHY094N for each soil column as the bedrock input
motion, to obtain the most conservative estimates of excess pore water pressures. CHY033N and
CHYO094N are the time series that give the highest acceleration response spectra and EPWP.

o We performed total-stress analyses with SHAKE2000 and D-MOD2000 and calibrated the D-
MOD2000 damping parameters so that the ground surface acceleration spectra estimated by the
two computer codes reasonably match. Then we performed effective stress analyses with D-
MOD2000 using the previously estimated damping parameters.

¢ We used published relationships that are available in the D-MOD2000 library to model the pore
water generation, the soil degradation, the redistribution of the pore water pressures, and the
pore water pressure dissipation during the MCER-level event.

The D-MOD2000 analyses results and recommended EPWP ratios to be considered for foundation
design at each zone are presented in Appendices A through F. Note that the D-MOD2000 analyses
yielded maximum EPWP ratios up to about 50 percent for the upper fill layer. The associated
ground-surface seismic volumetric settlements varied from 0.1 to 0.5 inches.

5 Results

The results of our analyses for Zones 1 through 6 are summarized in Appendices A through F.

6 Limitations

The conclusions and recommendations provided in this report are based on current state of practice.
Research is ongoing to develop empirical ground-motion attenuation relations, as well as reviewing
information related to the seismicity in the project region. Future research may prove counter to the
assumed conditions. In addition, the subsurface conditions were inferred from a limited number of historic
borings. The recommendations provided are dependent upon one another and no recommendation
should be followed independent of the others.

Any proposed changes in structures or their locations should be brought to Langan’s attention as soon as
possible so that we can determine whether such changes affect our recommendations. The information
is assumed to represent conditions reported only at the locations indicated and at the time of
investigation. If different conditions are encountered during construction, they should immediately be
brought to Langan’s attention for evaluation, as they may affect our recommendations.

This report has been prepared to assist the Owner, architect and structural engineer in the design
process and is only applicable to the design of the specific project identified. The information in this
report cannot be utilized or depended on by engineers or contractors who are involved in evaluations or
designs of facilities (including underpinning, grouting, stabilization, etc.) on adjacent properties which are
beyond the limits of that which is the specific subject of this report.
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APPENDIX A
ZONE 1 SITE-SPECIFIC SEISMIC STUDY




We performed a site-specific seismic analysis for Zone 1 of the platform. The key assumptions and
results are summarized below.

1 Subsurface Conditions

The subsurface conditions at Zone 1 consist of fill, underlain by consecutive layers of organic clay, silty
clay/clayey silt, glacial till and finally bedrock. The depth to bedrock varies from 59 to 95 feet, increasing
east to west. We selected two soil columns (C1 and C2) to represent differing soil conditions and the
variation in depth to bedrock of the zone. The soil layer thicknesses and shear wave velocities used for
each column are listed in Table A-1.

The shear wave velocity of the rock is estimated to be about 9,000 feet per second (fps), based on cross-
hole seismic testing and borehole suspension logging from nearby sites in the same rock formation.

Table A-1 — Summary of Assumed Soil Layer Thickness and Shear Wave Velocities

Column 1(C1) - Representative of west side of the zone
Based on G-53, G-62, G-63, SCPT-62, SCPT-63
Range of .
Laver Average layer measured/assumed Shizg\év?x?n\ge;zflty
y thickness (feet) | shear wave velocities
(fps)
(fps)

Fill 23 460 to 800 590

Organic Silty Clay 29 200 to 590 450

Silty Clay/Clayey Silt 38 250 to 900 650
Bedrock N/A 9,000 9,000

Column 2(C2) - Representative of the east side of the zone
Based on G-64, SCPT-62 , SCPT-63
AELEDE!] Shear wave velocity
Average layer measured/assumed -
Layer - o used in model
thickness (feet) | shear wave velocities
(fps)
(fps)

Fill 23 460 to 800 590
Organic Silty Clay 22 200 to 590 470
Glacial Till 14 460 to 1,500 1,300
Bedrock N/A 9,000 9,000

2 Site Class

We calculated weighted-average shear-wave velocities (V) between about 500 and 530 fps. The site
was preliminarily classified as Site Class E, as per 1613.5.2 of 2014 NYCBC, without consideration of soil
liquefaction. The site was re-classified as Site Class F because of its potential for liquefaction using
simplified methods, as described below.

3 Soil Liquefaction

Figure A-1 shows a plot of the factor of safety with depth using standard penetration test (SPT) and cone
penetration test (CPT) results according to the Youd et al. (2001) procedures with the following
parameters:
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e An earthquake magnitude of 5.75 earthquake event, which is more conservative than the
estimated mean deaggregation magnitude, but consistent with older studies (2008 USGS Seismic
Hazard Maps and the 2016 NYCDOT Report);

e A PGA of 0.264 g. (In accordance with ASCE 7-10 section 21.5.3, the PGA was taken as the
higher value determined from: 1) 80 percent of PGA for Site Class E (i.e. 0.8 * 0.33g); and 2) the
site-specific PGA (0.12 g) determined from total-stress analyses.);

e A magnitude scaling factor (MSF) of 2.2, as per the Youd et al. 2001 recommendations.

The Youd et al. (2001) liquefaction analysis indicated potential liquefaction at depths between about 9
and 22 feet. We then performed DMOD2000 effective-stress nonlinear analyses and estimated maximum
excess pore water pressure ratios as high as 50 percent at depths around 20 feet, corresponding to
partial liquefaction (partial soil strength loss). Partial liquefaction should be considered in the analysis of
lateral pile capacity, using the estimated excess pore water pressure ratios to reduce the soil strength.
The excess pore water pressure ratios estimated from DMOD2000 analyses are presented in Figure A-2
and listed in Table A-2.

Table A-2 — Summary of Estimated Excess Pore Water Pressure Ratios

. Recommended

Depth (ft) EPWP ratios Design EPWPR
6to15 0% to 10% 10%
15 to 23 10% to 50% 50%
Below 23 0% 0%

We estimated about 0.1 to 0.5 inches of seismic-induced settlement for free-field conditions after the
MCEg-level event.

4 Design Acceleration Response Spectrum

The design spectrum recommendations based on the SHAKE2000 total-stress analyses are listed in
Table A-3. The plot of the SHAKE2000 design spectra, and 80 percent of the Site Class E design
spectrum (minimum allowed per ASCE 7-10) are presented in Figure A-3. The red triangles show our
recommended design acceleration-response spectrum, which follows the 80% Site Class E line.

Table A-3 — Recommended Desigh Smooth Site-Specific spectrum, SA(g) for 5 percent damping

Period T Recomn_1ended
(seconds) Desgn
Acceleration (g)
0.00 0.136
0.075 0.359
0.384 0.359
0.500 0.273
T>0.5 0.136/T

The recommended design spectrum satisfies the 2014 NYCBC, 2015 NYSBC and ASCE 7-10
requirements. A plot of the recommended design response spectrum containing a table with the spectral
ordinates is presented on Figure A-4. The short-period and 1-second-period design accelerations
obtained from the recommended design spectrum are as follows:

e SDS =0.359 g at a period of 0.2 seconds
e SD1=0.136 g at a period of 1.0 second
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5 Seismic Design Category

For Risk Category I, Il and Ill, the recommended design spectral accelerations obtained from our site-
specific analysis result in a Seismic Design Category C, regardless of the structure’s fundamental period
of vibration. The results of the site-specific seismic study are listed in Table A-4.

Table A-4 — Recommended Seismic Design Parameters — Site-Specific Seismic Study

Design Parameter

Design Value

Site Class E
Spectral Acceleration at short periods, Sps 0.359¢g
Spectral Acceleration at 1-sec period, Sp; 0.136 g
Site-Specific MCEg-level PGA 0.12 ¢
Risk Category I, Iand 11l
Seismic Design Category, SDC C
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Zone 1 - Factor of Safety against Liquefaction
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Zone 1 - Estimated Excess Pore Water Pressure Ratio
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Zone 1 - Ground Surface Design Acceleration Response Spectra (£=5%)
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Zone 1 - Recommended Surface Design Acceleration Response Spectrum (£=5%)
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APPENDIX B
ZONE 2 SITE-SPECIFIC SEISMIC STUDY




We performed a site-specific seismic analysis for Zone 2 of the platform. The key assumptions and
results are summarized below.

1 Subsurface Conditions

The subsurface conditions at Zone 2 consist of fill, underlain by clay, glacial till, decomposed rock and
finally bedrock. The depth to bedrock varies from 30 to 41 feet, increasing east to west. We selected two
soil columns (C1 and C2) to represent differing soil conditions and the variation in depth to bedrock of the
zone. The soil layer thicknesses and shear wave velocities used for each column are listed in Table B-1.

The shear wave velocity of the rock is estimated to be about 9,000 feet per second (fps), based on cross-
hole seismic testing and borehole suspension logging from nearby sites in the same rock formation.

Table B-1 — Summary of Assumed Soil Layer Thickness and Shear Wave Velocities

Column 1(C1) - Representative of west side of the zone
Based on G-66, SCPT-65 and SCPT-67
Range of .
Laver Average layer measured/assumed Shizgg?x?n‘f;z:"ty
y thickness (feet) | shear wave velocities "
f (fps)
(fps)
Fill 16 330 to 460 400
Clay 8 320 to 400 350
Sand/Glacial Till 17 450 to 1,660 950
Bedrock N/A 9,000 9,000
Column 2(C2) - Representative of the east side of the zone
Based on G-66, G-67, SCPT-65 and SCPT-67
AELEDE!] Shear wave velocity
Average layer measured/assumed -
Layer - o used in model
thickness (feet) | shear wave velocities
(fps)
(fps)
Fill 16 330 to 460 400
Silt 8 320 to 400 520
Glacial Till/
Decomposed Rock 6 1,660 1,600
Bedrock N/A 9,000 9,000

2 Site Class

We calculated weighted-average shear-wave velocities (V) of about 450 fps. The site was preliminarily
classified as Site Class E, as per 1613.5.2 of 2014 NYCBC, without consideration of soil liquefaction.
The site was re-classified as Site Class F because of its potential for liquefaction using simplified
methods, as described below.

3 Soil Liquefaction

Figure B-1 shows a plot of the factor of safety with depth using standard penetration test (SPT) and cone
penetration test (CPT) results according to the Youd et al. (2001) procedure with the following
parameters:
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e An earthquake magnitude of 5.75 earthquake event, which is more conservative than the
estimated mean deaggregation magnitude, but consistent with older studies (2008 USGS Seismic
Hazard Maps and the 2016 NYCDOT Report);

e A PGA of 0.264 g. (In accordance with ASCE 7-10 section 21.5.3, the PGA was taken as the
higher value determined from: 1) 80 percent of PGA for Site Class E (i.e. 0.8 * 0.33g); and 2) the
site-specific PGA (0.15 g) determined from total-stress analyses.);

e A magnitude scaling factor (MSF) of 2.2, as per the Youd et al. 2001 recommendations.

The Youd et al. (2001) liquefaction analysis indicated potential liquefaction at depths between 10 and 45
feet. We then performed DMOD2000 effective-stress nonlinear analyses and estimated maximum excess
pore water pressure ratios as high as 30 percent at depths around 12 feet, corresponding to partial
liquefaction (partial soil strength loss). Partial liquefaction should be considered in the analysis of lateral
pile capacity, using the estimated excess pore water pressure ratios to reduce the soil strength. The
excess pore water pressure ratios estimated from DMOD2000 analyses are presented in Figure B-2 and
listed in Table B-2.

Table B-2 — Summary of Estimated Excess Pore Water Pressure Ratios

. Recommended

Depth (ft) EPWP ratios Design EPWPR
6to 16 0% to 30% 30%
below 16 0% 0%

We estimated about 0.1 to 0.3 inches of seismic-induced settlement for free-field conditions after the
MCEg-level event.

4 Design Acceleration Response Spectrum

The design spectrum recommendations based on the SHAKE2000 total-stress analyses are listed in
Table B-3. The plot of the SHAKE2000 design spectra, and 80 percent of the Site Class E design
spectrum (minimum allowed per the ASCE 7-10) are presented in Figure B-3. The red triangles show our
recommended design acceleration-response spectrum, which follows the 80% Site Class E line.

Table A-3 — Recommended Desigh Smooth Site-Specific spectrum, SA(g) for 5 percent damping

Period T Recomn_1ended
(seconds) Desgn
Acceleration (g)
0.00 0.136
0.075 0.359
0.384 0.359
0.500 0.273
T>0.5 0.136/T

The recommended design spectrum satisfies the 2014 NYCBC, 2015 NYSBC and ASCE 7-10
requirements. A plot of the recommended design response spectrum containing a table with the spectral
ordinates is presented on Figure B-4. The short-period and 1 second period design accelerations
obtained from the recommended design spectrum are as follows:

e SDS =0.359 g at a period of 0.2 seconds
e SD1=0.136 g at a period of 1.0 second
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5 Seismic Design Category

For Risk Category I, Il and Ill, the recommended design spectral accelerations obtained from our site-
specific analysis result in a Seismic Design Category, regardless of the structure’s fundamental period of

vibration. The results of the site-specific seismic study are listed in Table B-4 below.

Table B-4 — Recommended Seismic Design Parameters — Site-Specific Seismic Study

Design Parameter

Design Value

Site Class E
Spectral Acceleration at short periods, Sps 0.359¢g
Spectral Acceleration at 1-sec period, Sp; 0.136 g
Site-Specific MCEg-level PGA 0.153 g
Risk Category I, Iand 11l
Seismic Design Category, SDC C
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Zone 2 - Estimated Excess Pore Water Pressure Ratio
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