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APPENDIX B�1
Observation Well Construction Logs (Langan 2007)
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Observation Well Construction Logs (Langan 2016)
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APPENDIX C�1
Laboratory Test Results (Langan 2007)
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Client: Langan Engineering
Project: 45 Broad St
Location: New York, NY Project No: GTX-304342
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 02/10/16
Test Id: 363604

Tested By: GA
Checked By: emm

Moisture Content of Soil and Rock - ASTM D2216

printed 2/10/2016 4:45:41 PM

 Boring ID  Sample ID  Depth  Description  Moisture
Content,%

B-7

B-7

B-7

B-8

B-8

S- 4

S- 6

S- 9

S- 2

S- 6

19-21 ft

23-25 ft

35-37 ft

15-17 ft

23-25 ft

Moist, brown clay

Wet, brown silty clay

Wet, brown clay

Wet, brown silt

Moist, brown silt

35.6

40.3

34.6

32.8

30.3

Notes: Temperature of Drying : 110º Celsius



Client: Langan Engineering
Project: 45 Broad St
Location: New York, NY Project No: GTX-304342
Boring ID: B-7
Sample ID: S-4
Depth : 19-21 ft

Sample Type: jar
Test Date: 02/10/16
Test Id: 363595

Tested By: GA
Checked By: emm

Test Comment: ---
Visual Description: Moist, brown clay
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 2/10/2016 4:44:01 PM
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"A" Line

"U" Line

Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

S-4 B-7 19-21 ft 36 33 23 10 1.3

Sample Prepared using the WET method

Dry Strength: HIGH

Dilatancy: NONE

Toughness: MEDIUM



Client: Langan Engineering
Project: 45 Broad St
Location: New York, NY Project No: GTX-304342
Boring ID: B-7
Sample ID: S-6
Depth : 23-25 ft

Sample Type: jar
Test Date: 02/10/16
Test Id: 363596

Tested By: GA
Checked By: emm

Test Comment: ---
Visual Description: Wet, brown silty clay
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 2/10/2016 4:44:01 PM
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Plasticity Chart

ML or OLCL-ML
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CH or OH

"A" Line

"U" Line

Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

S-6 B-7 23-25 ft 40 26 21 5 3.9

Sample Prepared using the WET method

Dry Strength: HIGH

Dilatancy: SLOW

Toughness: MEDIUM



Client: Langan Engineering
Project: 45 Broad St
Location: New York, NY Project No: GTX-304342
Boring ID: B-7
Sample ID: S-9
Depth : 35-37 ft

Sample Type: jar
Test Date: 02/10/16
Test Id: 363597

Tested By: GA
Checked By: emm

Test Comment: ---
Visual Description: Wet, brown clay
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 2/10/2016 4:44:01 PM
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"A" Line

"U" Line

Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

S-9 B-7 35-37 ft 35 30 22 8 1.6

Sample Prepared using the WET method

Dry Strength: HIGH

Dilatancy: SLOW

Toughness: MEDIUM



Client: Langan Engineering
Project: 45 Broad St
Location: New York, NY Project No: GTX-304342
Boring ID: B-8
Sample ID: S-2
Depth : 15-17 ft

Sample Type: jar
Test Date: 02/10/16
Test Id: 363598

Tested By: GA
Checked By: emm

Test Comment: ---
Visual Description: Wet, brown silt
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 2/10/2016 4:44:02 PM
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Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

S-2 B-8 15-17 ft 33 28 23 5 2

Sample Prepared using the WET method

Dry Strength: HIGH

Dilatancy: SLOW

Toughness: MEDIUM



Client: Langan Engineering
Project: 45 Broad St
Location: New York, NY Project No: GTX-304342
Boring ID: B-8
Sample ID: S-6
Depth : 23-25 ft

Sample Type: jar
Test Date: 02/10/16
Test Id: 363599

Tested By: GA
Checked By: emm

Test Comment: ---
Visual Description: Moist, brown silt
Sample Comment: ---

 Atterberg Limits - ASTM D4318

printed 2/10/2016 4:44:02 PM

Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

S-6 B-8 23-25 ft 30 n/a n/a n/a n/a

Sample Determined to be non-plastic

Dry Strength: NONE

Dilatancy: RAPID

Toughness: n/a

The sample was determined to be Non-Plastic



La
ng

an
 #

17
03

94
20

1
45

 B
ro

ad
 

SU
M

M
A

R
Y 

O
F 

R
O

C
K

 T
ES

TI
N

G

SA
M

PL
E 

ID
EN

TI
FI

C
A

TI
O

N
ST

A
TE

 P
R

O
PE

R
TI

ES
EN

G
IN

EE
R

IN
G

 P
R

O
PE

R
TY

 T
ES

TS
R

EM
A

R
K

S
B

or
in

g
R

un
D

ep
th

W
A

TE
R

TO
TA

L
D

R
Y

TE
ST

O
R

IE
N

TA
TI

O
N

B
ra

zi
lia

n
 U

N
C

O
N

FI
N

ED
 C

O
M

PR
ES

SI
O

N
 T

ES
TS

C
O

N
TE

N
T

U
N

IT
 

U
N

IT
 

TY
PE

(A
ST

M
 D

39
67

)
(A

ST
M

 D
70

12
)

(1
)

W
G

T.
W

G
T.

SP
LI

TT
IN

G
C

O
M

PR
ES

SI
VE

A
XI

A
L

ES
TI

M
A

TE
D

 (5
)

EL
A

ST
IC

PO
IS

SO
N

'S
(2

)
TE

N
SI

LE
ST

R
EN

G
TH

ST
R

A
IN

 @
EL

A
ST

IC
M

O
D

U
LU

S
R

A
TI

O
ST

R
EN

G
TH

FA
IL

U
R

E
M

O
D

U
LU

S
(%

)
(p

cf
)

(p
cf

)
(3

)
(p

si
)

(p
si

)
(%

)
(p

si
)

(p
si

)
( -

 )
B

-7
C

-1
45

.1
-4

5.
5

0.
1

18
0

17
9

U
C

m
od

14
22

0
0.

17
9.

1E
+0

6
0.

26
B

-7
C

-2
50

.1
-5

0.
2

0.
1

18
2

18
2

A
A

23
11

B
-7

C
-2

50
.2

-5
0.

6
0.

1
18

1
18

1
U

C
16

81
0

0.
18

1.
01

E
+0

7
B

-7
C

-2
50

.6
-5

0.
7

0.
0

17
7

17
7

B
B

13
41

B
-8

C
-1

48
.3

-4
8.

7
0.

6
17

8
17

7
U

C
m

od
84

20
0.

14
6.

5E
+0

6
0.

31
B

-8
C

-2
50

.4
-5

0.
5

0.
2

18
0

18
0

A
A

14
28

B
-8

C
-2

50
.5

-5
0.

9
0.

2
17

8
17

7
U

C
14

22
0

0.
20

7.
82

E
+0

6
B

-8
C

-2
50

.9
-5

1.
0

0.
1

17
3

17
3

B
B

15
10

N
ot

es
:

(1
) W

at
er

 c
on

te
nt

s 
de

te
rm

in
ed

 a
fte

r t
rim

m
in

g 
an

d 
sh

ea
rin

g.
   

  

(3
)  

D
ia

m
et

ra
l o

rie
nt

at
io

n 
ac

ro
ss

 c
or

e 
al

on
g 

be
dd

in
g 

pl
an

e,
 a

xi
al

 p
er

pe
nd

ic
ul

ar
 to

 b
ed

di
ng

 p
la

ne
.

(5
)  

M
od

ul
us

 e
st

im
at

ed
 b

as
ed

 o
n 

co
rr

ec
te

d 
gr

os
s 

de
fo

rm
at

io
ns

.

(2
) T

es
t T

yp
e 

A
bb

re
vi

at
io

ns
:  

 U
C

: U
C

 C
om

pr
es

si
on

 te
st

 w
ith

 e
st

im
at

ed
 e

la
st

ic
 m

od
ul

i d
et

er
m

in
at

io
n;

 U
cm

od
: U

C
 c

om
pr

es
si

on
 te

st
 w

ith
 d

ire
ct

 e
la

st
ic

 m
od

ul
i d

et
er

m
in

at
io

n

P
re

pa
re

d 
by

:  
C

M
J

R
ev

ie
w

ed
 b

y:
  G

E
T

D
at

e:
  4

/2
1/

20
16

Te
rr

aS
en

se
, L

LC
45

H
 C

om
m

er
ce

 W
ay

To
to

w
a,

 N
J 

 0
75

12

P
ro

je
ct

 N
o.

: 7
92

0-
16

01
6

Fi
le

:  
R

oc
kS

um
m

ar
y1

6.
xl

sx
P

ag
e 

1 
of

 1



Specimen Information

Water Wet Unit Dry Unit Length Diameter
Content (%) Weight (pcf) Weight (pcf) (inch) (inch)

0.08 180 179 4.745 1.974
Specimen meets ASTM D4543 shape tolerances

Test Summary FAILURE
Strain Rate Strain to qu Elastic Modulus Poisson's PHOTO

 (%/min) Peak (%) (psi) (psi) Ratio

0.11 0.17 14220 9.09E+06 0.26
Tested by: GT Test Date: Apr-16-16

COMPRESSIVE STRESS VS STRAIN
UNCONFINED COMPRESSIVE

STRENGTH AND
AND ELASTIC MODULUS TEST

Boring: B-7   Sample: C-1
Depth 45.1-45.5 ft.

Langan
Project # 170394201 45 Broad

TerraSense, LLC
Project # 7920-616
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Specimen Information

Water Wet Unit Dry Unit Length Diameter
Content (%) Weight (pcf) Weight (pcf) (inch) (inch)

0.05 181 181 4.873 1.977
Specimen meets ASTM D4543 shape tolerances FAILURE

Test Summary PHOTO
Strain Rate Corrected Strain qu Estimated (shown)

Strain to Elastic Modulus Test by: MHC
 (%/min) to Peak (%) (psi) (psi) Test Date: Apr-19-16

0.08 0.18 16810 1.01E+07 Reviewed by: GET

Boring: B-7  Sample: C-2
Depth 50.2-50.6 ft.

COMPRESSIVE STRESS VS STRAIN
UNCONFINED COMPRESSIVE

STRENGTH TEST

TerraSense, LLC
Project # 7920-616

Langan
Project # 170394201 45 Broad
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Analysis File:  UCrock7rev1  (3/11)
4/21/2016
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Specimen Information

Water Wet Unit Dry Unit Length Diameter
Content (%) Weight (pcf) Weight (pcf) (inch) (inch)

0.58 178 177 4.834 1.976
Specimen meets ASTM D4543 shape tolerances

Test Summary FAILURE
Strain Rate Strain to qu Elastic Modulus Poisson's PHOTO

 (%/min) Peak (%) (psi) (psi) Ratio

0.15 0.14 8420 6.47E+06 0.31
Tested by: GT Test Date: Apr-16-16

COMPRESSIVE STRESS VS STRAIN
UNCONFINED COMPRESSIVE

STRENGTH AND
AND ELASTIC MODULUS TEST

Boring: B-8   Sample: C-1
Depth 48.3-48.7 ft.

Langan
Project # 170394201 45 Broad

TerraSense, LLC
Project # 7920-616
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Specimen Information

Water Wet Unit Dry Unit Length Diameter
Content (%) Weight (pcf) Weight (pcf) (inch) (inch)

0.17 178 177 4.747 1.980
Specimen meets ASTM D4543 shape tolerances FAILURE

Test Summary PHOTO
Strain Rate Corrected Strain qu Estimated (shown)

Strain to Elastic Modulus Test by: MHC
 (%/min) to Peak (%) (psi) (psi) Test Date: Apr-19-16

0.09 0.20 14220 7.82E+06 Reviewed by: GET

Boring: B-8  Sample: C-2
Depth 50.5-50.9 ft.

COMPRESSIVE STRESS VS STRAIN
UNCONFINED COMPRESSIVE

STRENGTH TEST

TerraSense, LLC
Project # 7920-616

Langan
Project # 170394201 45 Broad
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 5435 Harding Hwy, Mays Landing, NJ, 08330
Tel: (609)625-4862  Fax: (609)625-4306  E-Mail:kcraig@craigtest.com  Web Site: craigtest.com

2/8/16 Job#: 165015 Client: Langan EngineerinLocation:  45 Broad Street, Manhattan NY

Date CPT Sounding Depth Seicmic Tests Comments 

2/1/16 CPT-1 35.1 7 Pre-Drill 15ft.

2/1/16 CPT-2 38.22 8 Pre-Drill 15ft.
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