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Homework No. 2

Subsurface Exploration and Soil Parameters

Figure 1 presents a section of a plan for a multi-branch viaduct project. The related past
borings, and borings carried out for the specific subsurface exploration program are also
presented in Figure 1. Provided herein are the boring logs for NVB-A, B and C.

Using the available information, conduct the following:

1. Draw a subsurface section based on the available borings. The section is marked
as A-A' on the plan. For doing so, use a horizontal and vertical scales of 1” =
25ft.

2. ldentify and mark the predominant subsurface layers.

3. Establish typical soil parameters for each layer (whichever applicable), namely
unit weight, vy, internal friction angle, ¢, undrained shear strength, s,, and
modulus, E, considering driven piles and drilled foundations.

4. Equip yourself with a tape measure and arrange a visit to the geotechnical lab at
S-127. Use the box of a boring marked by NVB-3 and establish the rock recovery
ratio and RQD for the Cambridge Argillite obtained in core C-6 between 145.5ft
and 150.5ft, and that of core C-7 between 150.5ft and 155.5ft.
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BORING LOG

Project: _Green Line Extension Project

Boring No.:

NVB-A

Boring Location:

Checked by:
= ) Location: Cambridge/ Somerville! Medford, MA Dale Start. _ September 12, 2013
Engineering a Sustainable Future |, . oo o, ‘
o 2 Date Anish:  September 18, 2013
Contractor: New Hampshire Boring, Inc. Rig Type / Model: ATV / Diedrich D-50 Cround Surface Elev.: (+19
Driller: R. Burne Hammer Type: Safety Hammer
Nobis Rep.. R. Rizza Hammer Hoist: Wire Winch Datum: NAVD 88
Drilling Method Sampler Groundwater Cbservations
Type Casing Split-Spoon Cate Time |Depth Below Ground (ft.)| Gepth of Casing (ft )| Depth to Bottom of Hole {ft.) |Stabilization Timg]
¥ 09/06/13 | 11:00 5.85 10 50 30 hours
Size ID (in.} 5" 1-3/8
Advancement Crive and Wash 1404h Hammer
= SAMPLE INFCRMATICN . LITHGLOGY @i
= | 1 | entn | mromer | FES PSS E 2 | staum SAMPLE DESCRIFTIGN AND REMARKS i
§ &s[rqu (iﬁc) (ﬂ?) Ecm.s RAD % | s o= § Elevtﬂ'ﬂ?eplh {Classification System: Modified Burmister) g
S-1 12 0-2 12 S-1: Dense, brown, fine SAND, litle Silt, trace medium to coarse Sand, trace fine to
1 18 coarse Gravel. dry.
FILL
25
2 13 70/20
S2 |11 24 9 S-2: Very stiff, brown / olive, Clayey SILT, trace fine to medium Sand. moist.
3 10
15
4 14
5
6 L 4 CLAYEY SILT
7
8
9 0.0/ 8.0
§-3 |20 9-11 8 §-3: Very stiff, brown / olive, SILT & CLAY, wet.
10 9
9
11 11
12 SILT & CLAY
13
14
15 6.0/ 15.0
S4 |22 1517 5 S-4: Stiff, olive, CLAY & SILT. wet.
18 5
5]
17 7
18
18
20 CLAY & SILT
S5 |21 20-22 4 5-5: Stiff, olive / gray, CLAY & SILT. wet.
21 4
5
22 8
23
24
25 ~16.0/25.0
Soil | Percentage | Non-Sail | NOTES:
trace 5-10 very few
little 10-20 few
some| 20-35 several
and 35-50 | numerous
Seil descriptions are based on visual and sheukd be oo lines B boundarics botween strtums; transitions may be gradual. | PageNo. 1 of 6
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BOREHOLE LOG - NOBIS GINT DATA TEMPLATE OCT 7 20:1.GDT - 1/214 10:01 - OGACTIVEB8320.00 MBTA GREEN LINE EXTENSION TASK 1AGECTECHEXPLORATIONSBORING LOGSINOBIS BORING LOGS.GPJ

i : NVB-A
BORING LOG oring D
Boring Location:
Project: _Green Line Extension Project
Checked by.
Location: Cambridge/ Somerville! Medford, MA Date Start: ~ September 12 2013
Engineering a Sustainable Future | . proiact No- '
o i Date Finish:  Sgplamber 19, 2013
Contractor; New Hampshire Boring, Ine. Rig Type / Model: ATV / Diedrich D-50 Ground Surface Hev.: (H-1 9
Driller; R. Burne Hammer Type: Safety Hammer
Nobis Rep.. R, Rizza Hammer Hoist: Wire Winch Datum: NAVD 88
Drilling Method Sampler Groundwater Observations
Type Casing Split-Spoon Date Time |Depth Below Ground (ft.)| Gepth of Casing {fL )| Depth to Bottorn of Hole {ft.) |Stabilization Timg]
¥ 09/05/13 | 11:00 585 10 50 30 hours
Size ID {in.} 5" 1-3/8
Advancement Drive and Wash 1404 b Hammer
" EAMPLE INFCRMATION in LITHOLOGY »
e oot | ot | L] r p— SAMPLE DESCRIPTIGN AND REMARKS i
él ay;qu (iﬁ-c) (ﬁ;; Bc?w:s ROD % |l = § E|e\,£,.nc;epth {Classification System: Modified Burmister) 2
S8 |15 25-27 13 ‘?‘V'G 5-6: Dense, gray, fine to medium SAND & SILT, trace coarse Sand, trace fine to
26 25 )° C) coarse Cravel. wet, (GLACIAL TILL}.
11 o 1
27 35 Ay
a7
28 =
Bl
29 'G“GC
30 )DQ'D
N
5710 3032 | 10 21 7 ™ 5.7 No Recovery.
31 11 )D 1
13 R
32 19 'G]Bc
S8 |20 3234 23 i o S-BA (9"} Hard, gray, SILT & CLAY. wet.
33 40 DDQ 5-8B (15"): Very dense, brown / olive, fine SAND, trace Silt, trace medium Sand. wet.
37 -
H 35 205
ey
35 C,]\, 36.0/ 35.0
S-9 /10| 3537 16 \1‘“ 5-8: Dense, gray, weathered ARGILLITE. wet.
35 15 ~
25 4
37 26 5
o}
-
33 i
-
39 ~
™
40 q\\
S-10]13| 4042 25 ~ S-10: Very dense, gray, weathered ARGILLITE. wel.
41 29 1
43 e
42 85 -
T | WEATHERED
43 ~ BEDROCK
3
<
44 ¥
]
45 i
S11 7 4547 57 ™ S-11: Very dense, tan / gray, weathered ARGILLITE. wet,
45 38 ~
30 5
-]
47 71 -
N
48 E
]
™
49 3]
Lyl
50 ~1
Soil | Percentage | Non-Soil | NOTES:
trace 5-10 very few
little 10-20 few
some| 20-35 several
and 35-50 | numerous
Soll deseriptions are based an visual ifications and should be Erour ification lines are approx boundarkss betwosn SIETUNs; transitions may be gradual |Page No. 2 of 6
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BOREHOLE LOG - NOBIS GINT DATA TEMPLATE OCT 7 2011.GOT - /214 10:01 - O3ACTIVEBS320.00 MBTA GREEN LINE EXTENSION TASK 1AGEOTECHIEXPLORATIONSBORING LOGSINOBIS BORING LOGS . GPJ

i : NVB-A
BORING LOG g b
Boring Location:
Project: _Graen Line Extension Project
Checked by
- Location: Cambridge/ Somenville! Medford, MA Date Start:  September 12, 2013
Engineering a Sustainable Future | .. proect No. —Soptember 12,2013
o & Date Finish:  September 19, 2013
Contractor: New Hampshire Boring, Inc. Rig Type / Model: ATV / Diedrich D-50 Ground Surface Elev.: (+-)9
Diriller: R. Burng Hammer Type: Safety Hammer
Nohis Rep.:  R. Rizza Hammer Hoist: Wire Winch Datum: NAVD 88
Drilling Method Sampler Groundwaler Observations
Type Casing Split-Spoon Date Time |Depth Below Ground ({ft.)| Depth of Casing (ft.)| Depth to Bottormn of Hole {ft.)|Stabilization Time
¥ 09/06/13 | 11.00 585 10 50 30 hours
Size ID {in.} 5" 1-3/8
Advancement Drive and Wash 1404b Hammer
ey SAMPLE INFORMATION = LITHOLOGY &
= (- oot | st | ES % (Lol S22 | sraum SAMPLE DESCRIPTION AND REMARKS il
;81 &%pg. Uﬁcﬂ (ﬂP) Ecms RQD % | g 5= § E‘EV(;?EPNH (Classification System: Modified Burmister) g
§-12| 8 | 50-50.7 93 \lv §-12: Very dense, gray / tan, weathered ARGILLITE. wet.
51 i 0o/2H ™
4]
52 A5
~J
i
53 4
-
54 -]
\1'\“
55 ™
S-13) 2| 55662 Hpnt ~ §-13. Very dense, gray / tan, weathered ARGILLITE, wet,
e
58 4
i
57 ]
~
)
58 o
)
59 e
~J
80 45
514 2| 80602 Hpgoe ™ 5-14: Very dense, gray / tan, weathered ARGILLITE. wet.
81 ~
\lﬁ“
82 \1“‘.
WEATHERED
83 ¥ | BEDROCK
~d
5
84 J
-
85 -
§-15| 3 | 85853 0 - S§-15: Very dense, gray / tan, weathered ARGILLITE. wet.
86 10043 =
-
)
87 Z
)
58 )
.
)
89 &
)
70 ™
- S-16] 3| 70-70.3 ~pnes \l\‘* §-16: Very dense, gray / tan, weathered ARGILLITE. wet.
)
-
72 N
\1"%“
73 ™
~)
74 ™
~l
75 &
Soail | Percentage | Non-Sdil | NOTES:
trace 5-10 very few
little 10-20 few
some| 20-35 several
and 35-50 | numerous
Soil deseriptions arc based on visual ieatiens and shoukd be i Bo 7 ification lincs are approx boundarkes batwosn It ms; transiions may be gradual. ‘ PageMo. 3 of 6
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Engineering a Sustainable Future

BORING LOG

Project: _Green Line Extension Project

Boring No.:

NVB-A

Boring Location:

Location:

Cambridge! Somerville! Medford, MA

Checked by
Date Start:

Nobis Project No.

September 12, 2013

Date Finish:

September 18, 2013

Contractor: New Hampshire Boring, Inc. Rig Type / Model: ATV { Diedrich D-50 Ground Surface Elew.: (+-19
Driller; R. Burne Hammer Type: Safety Hammer
Nobis Rep..  R. Rizza Hammer Hoist: Wire Winch Datum: NAVD 88
Drilling Method Sampler Groundwater Observations
Type Casing Split-Spoon Date Time |Depth Below Ground {ft.)| Depth of Casing {ft.)| Depth to Bottom of Hole {ft.)|Stabilization Timg
¥ 09/06/13 | 11:00 585 10 50 30 hours
Size ID (in.} 5" 1-3/8
Advancement Drive and Wash 1404b Hammer
5y SAMPLE INFORMATION —_" LITHGLOGY =
= | oot | Brows | FEC Feis2 2 | saum SAMPLE DESCRIFTION AND REMARKS d
E &\[fqu. (iﬁc) (ﬂP) Ecms ROD % | g 52 g EIEV&E)‘BFNN (Classification System: Modifled Burmister) g
S-17[ 3| 75753 o v 5-17: Very dense, gray, weathered ARGILLITE. wet.
10043 1
7B ™
<1
77 s
-3
-
78 )
IS
79 ~
‘JY‘
] ¥ |WEATHERED
5181 80-80.1  [1001" <3 BEDROCK | S-18: Very dense, gray, weathered ARGILLITE. wel.
™
81 h
%2
82 3
IS
=1
83 -
)
84 W
<3
85 ‘V -76.0 ) 85.0
C1p348 8590 588 |15 C-1. Medium Hard, slightly weathered, extremely to slightly fractured, gray, very fine
85 grained, ARGILLITE, horizontal to high angle joints.
1
87
2
83
3
89
55
90
C2|32| 8085 537 | 2 C-2: Medium Hard, slightly weathered, extremely to moderately fractured, gray, very fine
) grained, ARGILLITE, horizontal to high angle joints.
3
92
2
9 BEDROCK
2
94
4
95
C3p4y 95100 9 | 3 C-3. Medium Hard, slightly weathered, extremely to slightly fractured, gray, very fine
96 grained, ARGILLITE, horizontal to high angle joints.
3
97
2
98
3
99
35
100
Soail | Percentage | Non-Soil | NOTES:
trace 5-10 very few
little 10-20 few
some| 20-35 several
and 35-50 | numerous
Soil dosariptions arc based on visual and should bo o linos arc app boundaries batwoon strtunis; transitions may bo gradual | PageNo, 4 of 6
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j ! NVB-A
BORING LOG ECHIEHO:
Boring Location:
Project: _Green Line Extension Project
Checked by:
. .. Location: Cambridged Somerville! Medford, MA Dale Starlt. _ Septamber 12, 2013
Engineering a Sustainable Future |, i oot no.: :
9 & Date Anish:  September 19, 2013
Contractor: New Hampshire Boring, Inc. Rig Type / Model: ATV / Diedrich D-50 Ground Surface Elev. (+-19
Diriller: R. Burne Hammer Type: Safety Hammer
Nobis Rep.. R. Rizza Hammer Hoist: Wire Winch Datumn: NAVD 88
Drilling Method Sampler Groundwater Observations
Type Casing Split-Spoon Date Time |Depth Below Ground {ft.)| Depth of Casing (ft.)| Depth to Bottorm of Hole (ft.) |Stabilization Timg
T 0908/13 | 1100 5.85 10 50 30 hours
Size 1D (in.} 5 1-38
Advancement Drive and Wash 140Hb Hammer
= SAMPLE INFCRMATICN | LTHOLGGY i
= ot Voo | R0 Rated 3B 2 | staum SAMPLE DESCRIPTION AND REMARKS E
l%l &pr;. Uﬁt) mﬁ) Eﬁ‘wl\{s RAD % |5 2 g Elev'({a?epm {Classification Systerm: Modified Burmister) 9
C4 1.5 100105 8H9 | 1 C-4: Medium Hard, slightly weathered, extremely to moderately fractured, gray, very fine
101 grained, ARGILLITE, low to high angle joints.
5
102
35
1103
25
104
35
105
C-5 B0Y 105108 8511 | 4 C-5) Medium Hard, slightly weathered, extremely to slightly fractured, gray, very fine
106 grained, ARGILLITE, low to high angle joints.
6
107
55
108
C6 P0y 108110 85/0 | 5 C-6: Medium Hard, slightly weatherad, extremely fractured, gray, very fine grained,
109 ARGILLITE, horizontal to high angle joints.
9
110
C7 (27| 110113 750 |15 C-7: Medium Hard, slightly to severdly weathered, extremely fractured, gray, very fine
111 grained, ARGILLITE, horizontal to vertical joints,
2
112
6
113 BEDROCK
CB8|24| 113-115 1000 | 8 C-8: Medium Hard, slightly weathered, extremely to slightly fractured, gray, very fine
114 grained, ARGILLITE, low to vertical joints.
8.5
115
C8|58| 115120 97185 | 55 C-8: Medium Hard, very slightly weathered, extremely fractured to sound, gray, very fine
116 grained, ARGILLITE, horizontal to moderately dipping joints.
55
N A
3
118
55
119
7
120
C-10/628 120-125 8862 | 9 C-10: Medium Hard, fresh to very slightly weathered, extremely fractured to sound,
121 gray, very fine grained, ARGILLITE, horizontal to high angle joints.
7
122
B85
123
45
124
45
125
Soail | Percentage | Non-Sail | NOTES:
trace 5-10 very few
little 10-20 few
some| 20-35 several
and 35-50 | numerous
Soil descriptions are based on visual and should b RR lines arcapp boundaries botwoon stratums: transitions may ko gradual. ‘ Page No. i of é
Page 7 of 20
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BOREHOLE LOG - NOBIS GINT DATA TEMPLATE OCT 7 2011 GOT - /214 10:01 - O ACTIVESEIZ0.00 MBTA GREEN LINE EXTENSION TASK 1AGEOTECHEXPLORATICNSIBORING LOGSNDBIS BORING LOGS GPJ

i : NVB-A
BORING LOG Boring N
Boring Location:
Project: _Green Line Extension Project
Checked by
o=t RUIIIRE == - S e Location: Cambridge/ Somerville: Medford, MA Date Start:  September 12. 2013
Engineering a Sustainable Future | . proiact No- §
o s Date Finish:  September 19, 2013
Contractor: _ New Hampshire Boring, Inc. Rig Type / Model: ATV / Diedrich D-50 CGround Surface Elev.: (+ 89
Diriller: R. Burne Hammer Type: Safety Hammer
Nobis Rep.. R. Rizza Hammer Hoist: Wire Winch Datum: NAVD 88
Drilling Method Sampler Groundwaler Observalions
Type Casing Split-Spoon Date Time |Depth Below Ground (ft.)| Depth of Casing (ft.)| Depth to Bottom of Hole {ft.) |Stabilization Timg
¥ 09/06/13 | 11:00 5.85 10 50 30 hours
Size ID {in.} 5r 1-3/8
Advancement Drive and Wash 1404b Hammer
= SAMPLE INFCRMATICON o LITHOLOGY -
= REC o[RS 2o T syaum SAMPLE DESCRIPTION ANE REMARKS i
§ a'lr);qu Eﬁc) D;t?;h Bécv‘ur\;.sf RAD % | 5z g Elew t,:ﬂg;epm {Classification System: Modified Burmister) g
C-11/568| 125130 Q77| 3 C-11: Medium Hard, fresh, extremely fractured to sound, gray, very fine grained,
126 ARCILLITE, low to moderately dipping joints.
8
127
8
128
45
129
55
130
C-12 B84 130135 98/89 | 3 C-12: Medium Hard, fresh, extremely fractured to sound, gray, very fine grained,
131 ARCGILLITE, low angle joints.
35
132
3
133
4
134
45 BEDROCK
135
C-13|37| 135-138.3 95/28 | 3 C-13: Medium Hard, fresh to very slightly weathered, extremely fractured to sound,
138 gray, very fine grained, ARGILLITE, horizontal to high angle joints.
45
137
5
138
199 [T B651385-1453 94/63 i C-14: Medium Hard, fresh Lo very slightly weathered, moderately fractured to sound,
25 gray, very fine grained, ARGILLITE, low to high angle joints.
140 :
5
141
4
142
3
143
15 -134.3/143.3
144 . Boring terminated at 143.3 fest.
145
146
147
148
149
150
Soail | Percentage | Non-Soil | NOTES:
trace 5-10 very few
little 10- 20 few
some| 20-35 several
and 35-50 | numerous
Sail desariptions are based on visual classt and should be consi o ification linos arc app boundarics between stratums; transitions may bo gradual ‘ PageNo. 6 of 6
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14201 UL | = LEVA L VW00 UL WIS 1A LREE N LINE EATEN DN TADR LAIDE LT LA PLU S 1HUNDIS RN LS NS D BIUING LED. 0

LA 1A LERIELS IS UL 20 LS -

B LHREH LILE LS - NUBIS 31N

i i NVB-B
BORING LOG Eokligie
Boring Location:
Project: _Green Line Extension Project
Checked by J. Kalafalis
Location: Cambridge/ Somerville/ Medford, MA Date Start: _ September 10, 2013
Engineering a Sustainable Future |, .. Project No- ;
o i Date Finish:  September 12, 2013
Contractor: Maine Test Borings Rig Type / Model: Track / B-53 Mobile Ground Surface Elev.. (+-)19
Driller:; R. Leonard Hammer Type: Safety Hammer
Nobis Rep.; E. Johnson Hammer Hoist: Wire Winch Datum; NAVD 88
Drilling Method Sampler Groundwater Observations
Type Casing Split-Spoon Date Time |Cepth Below Ground (ft.)| Depth of Casing {fit )| Depth to Bottom of Hole {ft.)|Stabilization Timdg
¥ 091113 | 07:35 13.7 45 42 17 hours
Size ID {in.) 4" 1-3/8
Advancement Drive and Wash 1404 b Hammer
= SAMPLE INFORMATICN |2 LITHOLOGY &
= REC % (T E B0 T ot SAMPLE DESCRIFTICN AND REMARKS i
é; ;&'Npg '(:‘*ﬁt) D&P;h B‘\Sc?:sf RAD % | s Sg = E‘e\,_é?epm {Classification System: Modified Burmister) 9
(G
51 (14 0-2 2 241 TOPSOIL 8-1: Medium dense, black / brown, fine to coarse SAND, some Coal Ash, little Silt,
1 6 N 18.5/05 Myrace fine Gravel, trace Organics (root fibers) in first 4" of sample. dry, (FILL).
6
2 7
3
4
5
§-2 [15 57 14 S-2: Dense, light brown, SILT and fine to coarse Sand, trace fine Cravel. dry. (FILL}.
6 26
21
7 26
8
9
10
53 |12 10-12 15 5-3 Medium dense, brown, fine to coarse SAND & SILT, two seams of Coal Ash
i 15 between 11' and 12" moist. (FILL).
10 FILL
12 9
13
14 Y
15
5410 15-17 5 S-4: No Recovery. Advance spoon 17" - 18", Split spoon had remnants of medium to
16 8 coarse Sand,
9
17 8
S-5 |10 17-19 S-5A (5"): Brown / gray, fine to coarse SAND, trace Silt, trace fine Gravel. wet.
18 S-5B (5"): Brown, fine to coarse SAND & SILT, trace fine Gravel moist. (FILL}).
19
20
56 | 8 20-22 3 $-8: Medium dense, gray, Weathered mica fragments, little fine to medium Sand,
21 8 trace Silt. wet. (FILL).
5
22 5 -30/ 220
23 - — Dark brown / gray peat, chunks of silt observed in wash cutlings. Organic odor noted.
- —1 ORGANIC
24 - — DEFOSITS
25 e
Sail | Percentage | Non-Soil | NOTES:
trace 5-10 very fow 1} Hole backfilled with drill cuttings.
little 10- 20 femr 2) HQ coring tool used to advance into bedrock
some| 20-35 several 3} Safely hammer efficiency calibrated at 52%
and 35-50 | numerous
Soil descriptions are based on visual icns and shoukd bo i [REge] E ification lines arcapp boundarics botwoen stratums: transitions may be gradual. ‘ Page No. L of é
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Engineering a Sustainable Future

Project: _Green Line Extensi

BORING LOG

on Project

Location;

Cambridge/ Somerville! Medford, MA

Nobis Project No.:

Boring No.. NVB-B

Boring Location:

Checked by J. Kalafatis
Date Start:  September 10, 2013
Date Hnish: Seplember 12, 2013

Contractor:

Diriller:

MNobis Rep.:

Maine Test Borings

Rig Type / Model.

R. Leonard

Track / B-53 Mobils

Hammer Type:

E. Johnson

Safely Hammer

Hammer Hoist:

Wire Winch

Ground Surface Elev. (+-119

Datum: MNAVYD 88

Drilling Method

Sampler

Groundwater Observalions

Type

Casing

Date Time

Split-Spoon

Depth Below Ground {ft.)

Depth of Casing {ft)

Depth to Bottorm of Hole (ft.) |Stabilization Time

¥ 09/11/13 | 0735

Size ID (in.)

4"

13.7

a5

42 17 hours

1-3/8

Advancement

Drive and Wash

1404b Hammer

SAMPLE INFORMATICN

LITHCLOGY

Depth (1.}

23

Type

Rec

{in)

Depth

Mo ift) fin

Blows/

Dirillin
Rate
min/ft

REC %/

S Straturm

Elev. / Depth
ft.)

Watar

b=l
=
=
2
0]

SAMPLE DESCRIFTION AND REMARKS
{Classification System: Modified Burmister)

NOTES

n
[=2]

27

28

29

30

ORGANIC
DERPOSITS

-80/ 2.0

87

24| 3032

31

32

Clay).

33

34

35

36

37

38

39

40

SILTY CLAY

S8

20| 4042

41

42

DU AW

43

44

45

46

47

48

49

50

-24.5/435

Cutlings change at 27", Olive / gray chunks of Silt & Clay.

S-7: Very siiff, olive, CLAY & SILT, trace fine Gravel. moist to wet. (Boston Blue

S-8: Stiff, dive / gray, Silty CLAY. moist towet. (Boston Blue Clay).

GLACIALTILL

Increased drilling resistance noted at approximately 43.5', Potential glacial till.

Soil

Percentage | Non-Soil

trace
little

some
and

5-10
10-20
20-35
35-50

very few
few
several
numerous

NOTES:

1} Hole backfilled with drill cultings.
23 HQ) coring tool used to advance into badrock
3) Safety hammer efficiency calibrated at 52%

Soil descriptions are based on visual

and 3houl b

lines arcapH

Boundarics betwoen Stratuns; transitions may be gradual

[PageMo. 2 of 6
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BAON A SIS AT LU M YO LM NG LS NI S D UTING LSS, Oy

1L2H 1 T = LR 1 W AL U U VIS 1 ARSI LNE AT EIN S

L RRC I

DUMEMULE LA ~ INUIDIS L3181 LIS 1A 1 CIVIE LA Ll

BORING LOG

Project: _Green Line Extension Project

Boring No..

Boring Location:

NVB-

B

Checked by J. Kalafatis
Location: Cambridge! Somerville! Medford, MA Date Start _ September 10, 2013
Engineering a Sustainable Future | i projact No- '
o & — Dale Finish:  September 12, 2013
Contractor: Maine Test Borings Rig Type / Model: Track / B-53 Mobile Ground Surface Elev.: (+-}19
Diriller: R. Leonard Hammer Type: Safaty Hammer
MNobis Rep.:  E Johnson Hammer Hoist: Wire Winch Datum: NAVD 88
Drilling Method Sampler Grouncwater Cbservations
Type Casing Split-Spoon Date Time  |Depth Below Ground {ft.)| Depth of Casing (ft.)| Depth to Bottom of Hole {ft.) [Stabilization Timg
¥ 0911413 | D735 13.7 45 42 17 hours
Size ID {in.} 4" 1-3i8
Advancement Crive and Wash 14Hb Hammer
= SAMPLE INFCRMATION = LITHCLGGY e
= [ sou s i e RS I ) e e SAMPLE DESCRIPTION AND REVARKS i
§ &&I‘\Jpg Uﬁcﬁ mﬂ) 60;\‘:.5 RAD % s 52 g Elev (;ﬂ?eplh (Classification System: Modified Burmister) g
88 |17 50-52 50 ‘?‘T“J-'c 5-8: Very dense, dark olive / gray, fine to medium SAND, some Silt, trace fine Gravel,
a1 B2 )U 6 trace Clay. wet. (GLACIAL TILL).
64 reah
52 72 50 GLacALTILL
Iy
53 =l
psJY -mss838
54 \L“ Drilling resistance changes at 53.5, somewhal smoother but firm. Probable
. weathered bedrock interface.
55 )
S-10111 5557 19 3 S-10: Very dense, gray, weathered ARGILLITE fragments and Silty Clay. moist to
56 22 b - wet.
28 A
57 45 iy
<)
-
58 4
™
58 w
™
\l
50 ™
S-11[10 80-62 38 ] S-11: Very dense, gray/ light gray, weathered ARGILLITE fragments and Clay & Silt.
61 56 T moist.
80 \lv
62 88 4
™
63 b
.\1,“
64 ™
41 | WEATHERED
BEDROCK
65 ¥
e S-12|12| 65664 gg \L,‘._ §-12: Very dense, gray, weathered ARGILLITE fragments, some Clay & Silt. moist.
3
10045" \lv
67 e
il
68 ™
<)
W
89 4
™
70 e
. S-131 2| 70-70.3 Nppae \lY“ 5-13: Very dense, gray, weathered ARGILLITE fragments, some Clay & Silt. wet.
oy
-1
72 5
!
™
73 o
™
74 -l
™
75 \l‘_ -56.0 75.0
Soil | Percentage | Non-Soil | NOTES:
trace 5-10 very few 1} Hole backfilled with crill cuttings.
little 10-20 few 23 HQ coring ool used to advance into bedrock
some| 20-35 several 3) Safety hammer efficiency calibrated at 52%
and 35-50 | numerous

Seil deacriptions are bascd on visual

and zhould be

lincs ars apps

boundarkss betwcan stratums; transitions may ke gradual

[PageMNo. 3 of 6
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i : NVB-B
BORING LOG By o
Boring Location:
Project:  Green Line Extension Project
Checked by J. Kalafatis
- . Location: Cambridge/ Somerville/ Medford, MA Date Start _ September 10, 2013
Engineering a Sustainable Future | i proect No- ;
o o Date Finish:  September 12, 2013
Contractor: Maine Test Borings Rig Type / Model. Track / B-53 Mobile Ground Surface Elev.: (+-119
Diriller: R. Leonard Hammer Type: Safety Hammer
Mobis Rep.:  E. Johnson Hammer Hoist: Wire Winch Datum: NAVD 88
Dirilling Method Sampler Grouncwater Cbservations
Type Casing Split-Spoon Date Time |Depth Below Ground ({fi.)| Depth of Casing (ft )| Depth to Bottom of Hole {ft.) [Stabilization Timg
¥ 09/11/13 | D735 13.7 45 42 17 hours
Size ID (in.) 4" 1-3/8
Advancement Drive and Wash 14(4b Hammer
ey SAMPLE INFCRMATION 5. | LTHOLOGY 5
= [ In ot o | 0% [Reed S22 T sratum SAMPLE DESCRIPTION AND REMARKS w
§. &&I‘uﬂg Uﬁ‘ﬁ) mﬂ) BDIN:S RAD% | e S 2 g Elev.[fﬂ?epth (Classification System: Modified Burmister) &)
C1]19| 75782 84429 | 45 C-1: Medium Hard to Soft, fresh to very severely weathered, moderately fractured, gray,
78 very fine grained, ARGILLITE, close, moderately dipping closed joints.
77 C21 36176270 86/0 | 35 C-2: Medium to Moderately Hard, fresh to very slightly weathered, moderately to
exdremely fractured, gray, very fine grained, ARGILLITE, close to very close, moderately
3 dipping dosed joints.
78
4
79
3
80l g3 1351 70733 88/0 C-3: Medium Hard to Soft, frash to very severely weathered, moderately to extramely
5 fractured, gray, very fine grained, ARGILLITE, very close, moderately to steeply dipping
81 closed and open joints,
3.75
82
3.75
83
C-4 |52| 83878 90429 | 34 C-4. Moderately Hard to Soft, fresh to moderately weathered, slightly to extremely
84 fractured, gray, very fined grained, ARGILLITE, moderately to very close, shallow o
5 moderately dipping closed joints.
85
275
86
4
87
a8 4 BEDROCK
CH5 407875928 67120 35 C-5: Moderately Hard to Very Soft, fresh to very severely weathered, sound to extremely
39 . fractured, gray, very fine grained, ARGILLITE, close to very close, shallow to steeply
dipping dosed joints.
2.6
90
25
91
3
92
- 4.75)
C-B8 680 828978 100/32 3 C-8. Moderately Hard, fresh to slightly weathered, slightly Lo extremely fractured, gray,
94 very fine grained, ARGILLITE, close to very close, shallow to moderately dipping closed
and open joints.
275
95
225
96
25
97
98 =
C-7 180 T97 81028 100/63 25 C-7. Moderately to Medium Hard, fresh to very slightly weathered, slightly to extremely
99 : fractured, gray, very fine grained, ARGILLITE, close, shallow to moderately dipping
25 closed to open joints.
100 '
Soil | Percentage | Non-Sail | NOTES:
trace 5-10 very few 1} Hole backfilled wilh drill cultings.
little 10-20 faw 2} HQ) coring tool used to advance into bedrock
some| 20-35 several 3} Safety hammer efficiency calibrated at 52%
and 35-50 | numerous
Sail descriptions arc based an visual and should bo B lines ars app boundarics betwean stratums; transitions may be gradual | PageNo. 4 of 8
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i : NVB-B
BORING LOG i
Boring Location:
Project: _Green Line Extension Project
Checked by: J. Kalafatis
. = - Location: Cambridge/ Somerville/ Medford, MA Date Start. _ September 10, 2013
Engineering a Sustainable Future |, ... oot o
o = Date FAnish:  September 12, 2013
Contractor: Maine Test Borings Rig Type / Model: Track / B-53 Mobile Ground Surface Elev.: (+-} 189
Diriller; R. Leonard Hammer Type: Safety Hammer
Nobis Rep.:  E. Johnson Hammer Hoist: Wire Winch Datum: NAYVD 88
Dirilling Method Sampler Groundwater Observations
Type Casing Split-Spoon Date Time |Depth Below Ground (ft.}| Depth of Casing {fL)| Depth to Bottorn of Hole {ft.) [Stabilization Timg
¥ 0911/13 | O7:35 137 45 42 17 hours
Size D (in.} 4 1-3i8
Advancement Drive and Wash 1404b Hammer
= SAMFLE INFCRMATICGN £ LITHGLOGY o
s e O P | TS —— SAMPLE DESCRIPTION AND REMARKS i
éL &\[fqu (iﬁc) (ﬂP) Eczw:s ROD % | e 5= g Bl (ﬁemh (Classification System: Modifled Burmistar) g
2
101
25
102
103 3
860710251075 100/49 55 C-8: Moderately Hard to Very Soft, fresh Io very severely weathered, sound to extremely
104 g fractured, gray, very fine grained, ARGILLITE, close to very close, shallow to steeply
3 dipping dosed joints.
105
25
106
3
107
35
108
B T28THF 5T 81/26 55 C-8: Soit to Medium Hard, fresh to slightly weathered, slightly to edremely fractured,
100 g gray, very fine grained, ARGILLITE, close to very close, shallow to steeply dipping
2 closed joints.
110
111 -
C-1O738T10:8-11378 108117 o C-10: Medium Hard, fresh to slightly weathered, slighlly lo extremely fractured, gray,
112 very fine grained, ARGILLITE, close to very close, horizontal to vertically dipping closed
Jjoints.
3
113 BEDROCK
114 2D
C-r827 138118 100/81 2 C-11: Hard to Moderately Hard, fresh to very slightly weathered, sound to moderately
115 fractured, gray, very fine grained, ARGILLITE, moderalely lo very close, shallow to
moderately dipping closed joints.
2,25
116
2
117
22
118
2.25)
119
C-12162] 1181245 94478 |2.25 C-12: Moderately o Medium Hard, fresh Lo slightly weathered, sound to slightly
120 fractured, gray, very fine grained, ARGILLITE, dlose to moderately close, shallow to
2 steeply dipping open and closed joints.
121
2
122
2
123
2
124
25
125|C-13 135 124.5-127 117793 C-13: Moderately Hard, fresh to very slightly weathered, sound to slightly fractured,
Soail | Percentage | Non-Soil | NOTES:
trace 5-10 very few 1} Hole backfilled wilh drill cuttings.
little 10-20 fow 2} HQ eoring tool used to advance into bedrock
some| 20-35 several 3) Safety hammer efficiency calibrated at 52%
and 35-50 | numerous

Soil deseriptions arc based on wisual

and ahould be

linss arc apps boundarizs botweon stratums; transitions may ke gradual

[PageMNo. 5 of 6

Page 13 of 20

Drilled Deep/Lectures/Lect 1 Intro/HW #1/HW-2_SubsExpl&Param_2014.docx




i i NVB-B
BORING LOG o
Boring Location:
Project: _Green Line Extension Project
Checked by J. Kalafatis
—-—_-—_-. - - Location: Cambridge/ Somerville/ Medford, MA Date Start. _ September 10, 2013
Engineering a Sustainable Future |, . oo N
9 ¥ Date FAnish:  September 12, 2013
Contractor: Maine Test Eorings Rig Type / Model: Track / B-53 Mobile Ground Surface Elev.. (+-119
Driller: R. Leonard Hammer Type: Safety Hammer
Nobis Rep..  E. Johnson Hammer Hoist: Wire Winch Datumn: NAVD 88
Drilling Method Sampler Groundwater Observations
Type Casing Split-Spoon Date Time |Depth Below Ground {ft.)| Depth of Casing (ft.)| Depth to Bottorn of Hole (ft.) |Stabilization Timg
¥ 09/11/13 | 0735 13.7 45 42 17 hours
Size ID (in.} 4" 1-3/8
Advancement Drive and Wash 1404b Hammer
= SAMFLE INFCRMATICN ol LITHCLGGY o
& [l || i pa—— SAMPLE DESCRIPTION AND REMARKS i
§ &pr;. Uﬁj mﬂ) E‘O‘wl\{s RAD % ot 5= § Elev.(fﬂl?epth {Classification System: Modified Burmister) g
2 gray, very fine grained, ARGILLITE, close, moderately to steeply dipping open and
126 closed joints.
2
127
| g (A0 127132 100172) 2 C-14: Moderately Hard, fresh to very slightly weathered, sound to slightly fractured,
gray, very fine grained, ARGILLITE, close to moderately close, shallow to moderately
2 dipping dosed joints.
129
2
130
25
1
3
132
C-15|60| 132-137 100/83|2.25 C-15: Hard to Moderately Hard, fresh to very slightly weathered, sound to moderately
133 fractured, gray, very fine grained, ARGILLITE, very close to moderately close,
- 175 e moderately to sleeply dipping open and closed joints.
2325
135
25
136
25
137
C-18|58| 137-142 97/76 (225 C-18: Hard to Moderately Hard, fresh, sound to moderately fractured, gray, very fine
138 grained, ARGILLITE, moderately to steeply dipping open and closed joints.
2
139
25
140
325
141
3
142 -123.0/142.0
Boring terminated at 142 feet.
143
144
145
146
147
1148
149
150
Soail | Percentage | Non-Sail | NOTES:
trace 5-10 very few 1} Hole backfilled with drill cuttings.
little 10-20 few 23 HQ) coring tool used Io advance into bedrock
some| 20-35 several 3) Safety hammer efficiency calibrated at 52%
i| and 35-50 | numerous
Soil descriptions are based on visual and should b RR lines arcapp boundaries botwoon stratuma; transitions may ko gradual. ‘ Page No. i of é
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BOREHOLE LOG - NOBIS GINT DATA TEMPLATE OCT 7 20:1. GOT - 121313 09:37 - $MA-NETAPPMA FILE STORAGEBSACTWVEIBG320.00 MBTA GREEN LINE EXTENSION TASK 1AGEOTECHEXPLORATIONSIBORING LOGSNOBIS BORING LOGS.GPJ

Project: _Green Line Extension Project

Boring Mo.: NVB-C

BORING LOG

Boring Location:

Checked by:

. .. sl Location: _Cambridge/ Somerville! Medford, MA Date Start: July 17. 2013
. . - 2 —;'
Engineering a Sustainable Future | i proect Mo -
o K Dete Finish: July 23, 2013
Contractor: MNesw Hampshire Boring, Inc. Rig Type / Model. Failing Strata Star 15 Ground Surface Elev.: (+-125
Driller: G. Leavitt Hammer Type: Safety Hammer
Nobis Rep..  E. Johnson Hammer Hoist: Wire Winch Datum: NAVD 88
Drilling Method Sampler Grouncwater Observations
Type Casing Split-Spoon Cate Time |Depth Below Ground {ft.)| Depth of Casing {fL)| Depth to Bottom of Hole {fit.} |Stabilization Time
¥ 07/19/13 | 07.05 17.5 45 59 17 hours
Size ID {in.) 5" 1-3/8 ¥ 07/22/13 | 07.05 17.4 45 89 2.5days
Advancement Drive and Wash 14Hb Hammer
S SAMPLE INFORMATION = LITHOLOGY .
2 — O W L] e p— SAMPLE DESCRIPTION AND REMARKS i
éL &&I‘upg Uﬁ; mF’) BG‘N:B RAD % |oion 5= g E‘E\‘-é?emh (Classification System: Modified Burmister) g
51 [10 02 12 S-1: Medium dense, dark brown, fine to coarse SAND and fine Gravel, little Silt, trace
1 13 coarse Gravel, very few brick fragments, trace coal ash. dry becoming moist at .5'.
10 (FILL).
2 8 (Laboratory Test Performed),
3
4
5
S2|8 57 3 S-2 Very stiff, dark brown to brown, SILT & CLAY, little fine Gravel, little fine to
5] 8 coarse Sand, very few brick fragpments. moist. (FILL}.
16 (Laboratory Test Performed).
7 10
8
9
534 9-11 12 S-3 Medium dense, dark brown to black, fine to coarse SAND and fine Gravel, trace
10 8 coarse Gravel. wet. (FILL).
T (Laboratory Test Perfonmed).
11 8
12 FILL
13
14
S4 1|5 14-16 17 S-4: Very dense, dark red/brown, fine GRAVEL and Silt, litle fine to coarse Sand,
15 38 trace coarse Cravel wet. (FILL).
24
18 4
17
¥
18
19
S5 8 19-21 8 S-5 Medium dense, brown, fine GRAVEL, some fine to coarse Sand, little Silt. wet.
20 5} (FILL).
8
21 8
22
23 2.0/23.0
24 cLAY
MNoticeably less Gravel / Fill in wash. Potentially into olive-brown Clay.
25
Soail | Percentage | Non-Soil | NOTES:
trace 5-10 | veryfew 1) HQ Coring
little 10-20 few 2} Borehole backfilled using drill cuttings
some| 20-35 several
and 35-50 | numerous
Sail are based on visual and sheukd be R lines arc app boundarizs botwesn stratuni; transitions may be gradual, | PageNo. 1 of 6

Page 15 of 20

Drilled Deep/Lectures/Lect 1 Intro/HW #1/HW-2_SubsExpl&Param_2014.docx




BOREHOLE LOG - NOBIS GINT DATA TEMPLATE OCT 7 2011.GOT - 1211213 0% 37 - WMA-NETAPPMA FILE STORAGEACTIVEBE320. 00 MBTA GREEN LINE EXTENSION TASK 1AGEDTECHEXPLORATIONS:BORING LOGSINOBIS BORING LOGS GRJ

i : NVB-C
BORING LOG HEg R
Boring Location:
Project: _Creen Line Extension Project
Checked by
Location: Cambridge/ Somerville! Medford, MA Date Start: July 17, 2013
s . A : y 17,
Engineering a Sustainable Future | tic proiact No-
o a Date Finish: July 23, 2013
Contractor: New Hampshire Boring, Inc. Rig Type / Model: Failing Strata Star 15 Ground Surface Elev (+-)25
Diriller: G. Leavitt Hammer Type: Safety Hammer
Mobis Rep.:  E. Johnson Hammer Hoist: Wire Winch Datum: NAVD 88
Drilling Method Sampler Groundwater Observations
Type Casing Split-Spoon Date Time |Depth Below Ground {ft.)| Depth of Casing (ft. )| Depth to Bottom of Hole {ft.] [Stabilization Timg]
¥ 0711913 | 0705 17.5 45 59 17 hours
Size ID {in.} B 1-3/8 ¥ 07/22/13 | 0705 174 45 89 2.5 days
Advancement Drive and Wash 1404b Hammer
= SAMPLE INFGRMATION o LITHOLGSY "
= [l I P g S22 | sreum SAMPLE DESCRIPTICN AND REMARKS i
§. &YNpg w?ﬁ) (ﬁlﬁ) Bﬁ‘wr\:s RAD % | e 5 2 g Elev'é?epm {Classification System: Modified Burmister) g
26
27
28
29
56 |24 29-31 5 . S-8: Very stiff, mottled olive brown/gray, Silty CLAY', trace fine Gravel. moist. (CLAY).
30 8
11
31 15
ST-1 31-33
32
33
§-7 [18] 3335 g S-7A (15"): Very stiff, olive gray, Silty CLAY, trace fine Gravel. moist, (CLAY).
2 282 -93) 1.3
poti S-7B (3"): Dense, olive gray, fine to medium SAND, trace fine Gravel wet, (GLACIAL
35 19 o TILL).
o 1
38 LQ-
T
37 .c"-D
38 o<
&
39 ?o' 1 GLACIAL TILL
58|86 3941 18 ¢Q d S-8: Hard, olive gray, Clayey SILT and fine to medium Sand, some fine Gravel, trace
40 1T ;G coarse Sand. moist, (GLACIAL TILL).
24 =iy
41 38 )
o
42 o1
a0
43 o9 180430
\lF Notably different drilling. Potential Till / Weathered Rock intesface.
44
SS9 [10]| 4448 28 qv §-8 Hard, gray, some weathered ARGILLITE fragments. moist. (¥EATHERED
45 17 ¥ BEDROCK).
20 bl
48 27 e
T | WEATHERED
A7 - BEDROCK
\l\"
48 ™
-}
49 \]“
S-10) 1 | 49493 L1004 ™ S-10: Very dense, gray, weathered ARGILLITE fragments. wet. (WEATHERED
50 2 BEDROCK}.
Soil | Percentage | Non-Soil | NOTES:
trace 5-10 | veryfew 1} HQ Coring
little 10-20 few 2} Borehole backfilled using drill cuttings
some| 20-35 several
and 35-50 | numemus
Soil desariptions ars based on visual and shoukd be o % lines are app boundaris betwoon stratums; transitions may be gradual. ‘ PageMNo. 2 of 8
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BOREHOLE LOG - NOBIS GINT DATA TEMPLATE OCT 7 2011.GOT - 1211213 0% 37 - WMA-NETAPFIMA _FILE STORAGEIACTIVENBGI20.00 MBTA GREEN LINE EXTENSION TASK 1AGECTECHEXPLORATIONSIBORING LOGSINOBIS BORING LOGS. GPJ

i : NVB-C
BORING LOG e
Boring Location:
Project: _Graen Line Extension Project
Checked by
[ Location: Cambridge/ Somerville/ Medford, MA Date Start: July 17, 2013
. . . * Ll
Engineering a Sustainable Future | .. poiect No. Tl
o i Date Finish: July 23, 2013
Contractor: New Hampshire Boring, Inc. Rig Type / Model: Failing Strata Star 15 Ground Surface Flev.: (+-125
Diriller: G. Leavitl Hammer Type: Safety Hammer
Nobis Rep.:  E. Johnson Hammer Hoist: Wire Winch Datum: NAVD 88
Drilling Method Sampler Groundwaler Observations
Type Casing Split-Spoon Date Time |Depth Below Ground {ft.)| Depth of Casing {ft.)| Depth to Bottom of Hole {ft.)|Stabilization Timg
¥ 0719113 | 07.05 17.5 45 59 17 hours
Size ID {in.} 5" 1-3/8 ¥ 0722113 | 0705 174 45 89 2.5days
Acdvancemsnt Drive and Wash 1404 Hammer
For SAMPLE INFORMATICON x5 LITHOLOGY i
= REC o [TRIGER "o T graum SAMPLE DESCRIPTION AND REMARKS i
,81 a'lr)&pg ?"?c) D(:E;h Béu\u:_y RO | i) 5 2 g E‘e\,_(;?epm (Classification System: Modified Burmister) g
\1'\“
51 ™
~d
52 i
)
53 ol
-
54 ~)
S-11] 5| 54544 |10045" q?‘ weaTiEren| S-11: Very dense, gray, weathered ARGILLITE fragments and Silty Clay. moist.
55 | Beorock | (WEATHERED BEEDROCK).
<)
™
56 4
-
57 =
N
N
58 o
~J
58 ) T | -340/59.0
C1 155 59-64 9215 | 10 C-1: Medium Hard, fresh lo severely wealhered, slightly Lo extremely fractured, gray,
80 very fine grained, ARGILLITE, close Lo very close, horizontal to vedically dipping closed
8 and open joints,
81
9
52
10
83
10
84
C2|47| 6469 78/0 | o C-2: Medium Hard, fresh to severely weathered, moderately to extremely fractured,
85 gray, very fine grained, ARGILLITE, close to very close, horizontal Lo vertically dipping
8 open and dosed joints.
86
7
54 BEDROCK
8
68
8
89
c3 (39 69-73 8110 | C-3. Soft to Medium Hard, very slightly to severely weathered, moderately to extremely
70 fractured, gray, very fine grained, ARGILLITE, close Lo very close, shallow to vertical
7 open and dosed joints.
71
8
72
8
73
C4 |41 7377 8510 | 8 C-4: Soft to Medium Hard, very slightly to severely weathered, moderately to extremely
74 fractured, gray, very fine grained, ARGILLITE, close to very close, horizontal to vertical
9 open and dosed joints.
5
Soail | Percentage | Non-Sdil | NOTES:
trace 5-10 | veryfew 1) HQ Coring
little 10-20 few 2 Borehole backfilled using drill cuttings
some| 20-35 several
and 35-50 | numerous
Soil deseriptions arc based on visual and shoukd be: BO % lines are ap boundarics betwoen stratuns; transtions may be gradual. ‘ PageNo. 3 of 6
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BOREHOLE LOG - NOBIS GINT DATA TEMPLATE OCT 7 2011.GDT - 121213 03 37 - tMA-NETAPPMA FILE STORAGEACTIVESG320.00 MBTA GREEN LINE EXTENSION TASK 1AGECTECHEXPLORATIONSIBORING LOGSINGBIS BORING LOGS. GFJ

Project: Green Line Extension Project

Boring No.: NVB-C

BORING LOG

Boring Location:

Checked by:
Location: Cambridge Somerville/ Medford, MA Date Start: July 17. 2013
. 7 p : y1f,
Engineering a Sustainable Future |, .. oot No.
o i Date Finish; July 23, 2013
Contractor: New Hampshire Boring, Inc. Rig Type / Model: Failing Strata Star 15 Ground Surface Elev.: (+-125
Driller; G. Leavitt Hammer Type: Safety Hammer
Nobis Rep.:  E. Johnson Hammer Hoist: Wire Winch Datum: NAVD 88
Drilling Method Sampler Groundwater Observations
Type Casing Split-Spoon Date Time |Depth Below Ground {fi.)| Depth of Casing {ft.)| Depth to Bottorn of Hole {fi.} [Stabilization Timg
T O7/19M13 | 0705 17.5 45 59 17 hours
Size ID (in.) g 1-3/8 ¥O7/221M3 | 07.05 17.4 45 89 2.5days
Advancement Drive and Wash 140Hb Hammer
= SAMPLE INFORMATION ol LITHOLGGY -
= RECu! (TGS R o T S SAMPLE DESCRIFTION AND REMARKS i
él ;ﬁg ?ﬁ.c) D(«:tp;h Bé?:.y RAD % | s 52 § Elav (%?th (Classification System: Modified Burmister) g
g
76
9
7
C5 (33| 7781 8O0 | 7 C-5! Soft to Medium Hard, very slightly to severely weathered, moderately to extremely
78 fractured, gray, very fine grained, ARGILLITE, close to very close, shallow to vertically
4 dipping open and closed joints.
79
8
80
8
81
C6 (33| 8184 PRN7 | 9 C-8. Soft to Medium Hard, fresh to severely weathered, slightly to extremely fractured,
82 gray, very fine grained, ARGILLITE, close to very close, shallow to steeply dipping open
g and dosed joints.
83
8
84
C-7 (50| 8488 830 | 5 C-7. Medium Hard, fresh to severely weathered, moderately to extremely fractured,
85 gray, very fine grained, ARGILLITE, close to very close, shallow to vertically dipping
8 open and dosed joints.
86
&
87
8
58 BEDROCK
8
89
CB8|55| 8994 92/24 | 3 C-8: Soit to Medium Hard, fresh to moderately weathered, slightly to extremety
80 fractured, gray, very fine grained, ARGILLITE, close Lo very close, shallow o
8 moderatsly dipping open and closed joints.
N
8
92
8
93
7
94
C9 3 94-97 8611 | g C-9 Soft to Medium Hard, very slightly lo severely weathered, slightly to extremely
95 fractured, gray, very fine grained, ARGILLITE, close to very close, shallow to steeply
7 dipping open and closed joints.
98
8
97
C-10[41| 97-101 859 | 8 C-10: Soft to Medium Hard, fresh to severely weathered, slightly to extremely fractured,
98 gray, very fine grained, ARGILLITE, close to very close, shallow to vertically dipping
8 open and dosed joints.
99
9
100
Sail | Percentage | Non-Sail | NOTES:
trace 5-10 very few 1) HQ Coring
little 10-20 few 2} Borehole backfilled using drill cultings
some| 20-35 several
and 35-50 | numerous

Soil deseriptions are based on visual and aheuk be

linzs are app boundarics betwesn StRTUNS; ransitions may ke gradual ‘ Page No. 4 of g
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BOREHOLE LOG - NOBIS GINT DATA TEMPLATE OCT 7 2011.GOT - 121213 0837 - WMANETAPFWA FILE STORAGEWACTIVEBG3Z0.00 MBTA GREEN LINE EXTENSION TASK 1AGECTECHEXPLORATIONSBORING LOGSINOBIS BORING LOGS. GPJ

i : NVB-C
BORING LOG g b
Boring Location:
Project: _Graen Line Extension Project
Checked by
- Location: Cambridge/ Somenville! Medford, MA Date Start: Julv 17, 2013
- . . * Ll
Engineering a Sustainable Future | .. proect No. e
o i Date Finish: July 23, 2013
Contractor: New Hampshire Boring, Inc. Rig Type / Model: Failing Strata Star 15 Ground Surface Elev.: (+/-)25
Diriller: G. Leavitt Hammer Type: Safety Hammer
Nohis Rep.:  E. Johnson Hammer Hoist: Wire Winch Datum: NAVD 88
Drilling Method Sampler Groundwaler Observations
Type Casing Split-Spoon Date Time |Depth Below Ground ({ft.)| Depth of Casing (ft.)| Depth to Bottormn of Hole {ft.)|Stabilization Time
¥ 071913 | 0705 17.5 45 59 17 hours
Size IB {in.) 5" 1-3/8 ¥ 0722113 | 0705 174 45 89 2.5 days
Advancement Drive and Wash 1404b Hammer
ey SAMPLE INFORMATION = | LUTHOLOGY &
= (- oot | st | ES % (Lol S22 | sraum SAMPLE DESCRIPTION AND REMARKS il
él &%pg. Uﬁcﬂ (ft'?) 5(71‘:.5 ROD % | vl o = § E‘EV(;?EM (Classification System: Modified Burmister) g
2]
101
C-11|57| 101-108 9548 | 9 C-11: Soft to Medium Hard, fresh to severely weathered, slightly to extremely fractured,
102 gray, very fine grained, ARGILLITE, close to very close, horizontal to steeply dipping
g open and dosed joints.
103
8
104
9
1056
9
106
C-12|31| 108-111 5217 | @ C-12: Soit to Medium Hard, fresh to severely weathered, moderately to extremaly
107 fractured, gray, very fine grained, ARGILLITE, close Lo very close, moderately to sleeply
9 dipping open and closed joints.
108
7
1089
8
110
8
111
C13 13| 111-114 380 | 8 C-13: Soft to Very Soft, moderately to very severely weathered, moderately to extremely
112 fractured, gray, very fine grained, ARGILLITE, very close, horizontal to vertical open
5 joints,
113 BEDROCK
8
114
C-14 40| 114-118 8315 8 C-14: Soft to Medium Hard, slightly to severely weathered, slightly to extremely
115 fractured, gray, very fine grained, ARGILLITE, close to very close, horizontal to vertically
g dipping open and closed joints.
116
]
117
g
118
C15/12] 118-119 100/ | 8 C-15: Soit, slightly to extremely weathered, extremely fractured, gray, very fine grained,
119 ARGILLITE, very close, horizontal o vertical open and closed joints.
C-16|54| 119-124 90/0 | 10 C-186: Soit to Medium Hard, fresh to moderately weathered, moderataly to extremely
120 fractured, gray, very fine grained, ARGILLITE, close to very close shallow to steeply
g dipping open and closed joints.
121
8
122
g
123
7
124
C17 30| 1241265 100M13| 7 C-17: Soft to Medium Hard, fresh to severely weathered, moderately to extremely
125 fractured, gray, very fine grained, ARGILLITE, close to very close, moderately to steeply
Sail | Percentage | Non-Sdil | NOTES:
trace 5-10 very few 1} HQ Coring
little 10-20 few 2} Borehole backfilled using drill cuttings
some| 20-35 several
and 35-50 | numerous
Soil deseriptions arc based on visual ieatiens and shoukd be i Bo 7 ification lincs are approx boundarkes batwosn It ms; transiions may be gradual. ‘ PageMo. 5 of 6
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BOREHOLE LOG - NOBIS GINT DATA TEMPLATE OCT 7 2011.GDT - 1212113 09:37 - WMANETAPFIMA FILE STORAGEACTIVEREIZD.00 MBTA GREEM LINE EXTENSION TASK 1AGEDTECHEXPLORATIONSIBORING LOGSNORBIS BORING LOGS. GFPJ

i . NVB-C
BORING LOG o
Boring Location:
Project: _Creen Line Exiension Project
Checked by.
- - - - Location: Cambridge/ Somerville! Medford, MA Date Start: July 17, 2013
» s . : Y17,
Engineering a Sustainable Future |, .. proisct No
o : Date Finish: July 23, 2013
Contractor: MNew Hampshire Boring, Inc. Rig Type / Model: Failing Strata Star 15 Ground Surface Elev.: (H-125
Diriller; G. Leavitl Hammer Type: Safety Hammer
Nobis Rep.:  E. Johnson Hammer Hoist: Wire Winch Datum: NAVD 88
Drilling Method Sampler Groundwalter Observations
Type Casing Split-Spoon Date Time |Depth Below Ground {ft.)| Depth of Casing (ft )| Depth to Bottom of Hole {ft.}|Stabilization Timg
¥ 071913 | 0705 17.5 45 59 17 hours
Size ID {in.) 5" 1-38 ¥ 37422413 | 07:.05 174 45 89 2.5days
Advancement Drive and Wash 1404h Hammer
= SAMPLE INFORMATICN 1 LITHOLOGY =
= REC % S EE ™0 T g SAMPLE DESCRIPTION AND REMARKS ul
éa ;&I{QPS ?iﬁ":) D(?[P;h B{Iicv‘u:sf RQD % | g Eg g E‘e\,_é?epm (Classification System: Modified Burmister) 9
5] ;
7 dipping open and closed joints.
126
8
127 |C-18|51| 126.5-131 94/71| 8 C-18: Medium Hard, fresh to moderately weathered, slightly to moderately fracturad,
5 gray, very fine grained, ARGILLITE, close to very close, moderately dipping open and
128 closed joints.
9
129
g
130
5]
131
C-19129] 131-133.5 9733 | 7 C-19: Medium Hard to Soft, fresh to severely weathered, slightly to extremely fractured,
132 BEDROCK | gray, very fine grained, ARGILLITE, close to very close, moderately to stesply dipping
5 open and dosed joints.
133
5
134 | C-20 |59 |133.5-138.5 98565 | 5 C-20: Medium Hard to Soft, fresh Io severely wealhered, sound to extremely fraciured,
gray, very fine grained, ARGILLITE, close to very close, shallow to moderately dipping
135 9 open and dosed joints.
136 7
137 7
138 7
~113.6/ 13B.6
139 Boring terminated at 138.5 feet.
140
141
142
143
144
145
146
147
148
149
150
Sail | Percentage | Non-Soil | NOTES:
trace 5-10 very fow 1} HQ Coring
little 10-20 few 2} Borehole backfilled using drill cuttings
some| 20-35 several
and 35-50 | numerous
Soil deseriptions arc based on visual ieatiens and shoukd be i Bo i ification lincs are approxi boundarkes betwosn SIatUms; tranaitions may be gradual. ‘ PageMNo. 6 of 6
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