
5.1

4.5

15.8

10.0

17.5

9.7

25.7

24.4

C1 44

(0)

0.13

0.13

0.14

0.14

3" Asphalt

S1 (0.5’-2’): Dense, light brown fine to coarse SAND, little fine to

coarse Gravel, little Silt, moist. (ROAD BASE) (AASHTO M145

Classification: A-1-b.)

Rec. = 1.2 ft

S2 (2’-4’): Medium dense, brown and light brown fine to coarse

SAND, little fine Gravel, trace Silt, moist. (ROAD BASE) Rec. = 1.1

ft (AASHTO M145 Classification: A-1-b.)

S3 (4’-6’): Loose, brown with orange and tan mottling (possible

layering) fine to coarse SAND, some Silt, little fine Gravel, moist.

(FILL) Rec. = 1.2 ft (AASHTO M145 Classification: A-2-4.)

S4 (6’-8’): Medium dense, brown fine to medium SAND, some Silt,

little fine Gravel, trace wood (decayed), moist. (FILL) Rec. = 0.3 ft

(AASHTO M145 Classification: A-2-4.)

S5 (8’-8.2’): Refusal, no recovery. Rec. = 0.0 ft

C1) Very poor quality, moderately hard, slightly weathered, gray with

white bedding, fine-grained SLATE. Fracturing approximately

horizontal to 30 degrees.

Inferred Soil Below Abutment

Hole stopped @ 13.2 ft

Terminated in boulder/abutment fill.

51.3

63.3

55.3

56.7

27-18-17
(35)

11-8-7-6
(15)

4-3-4-3
(7)

2-3-7-13
(10)

50/0"
(R)

31.2

27.0

19.0

18.9

Date Depth

(ft)

Notes

Notes:

I.D.:

Type:

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.

2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.

3. Water level readings have been made at times and under conditions stated. Fluctuations of groundwater may occur due to other factors than those present at the time measurements

were made.

08/19/14 None observed.
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Rig: CME 45C SKID

Hammer/Rod Type: Safety/AWJ

SS

30 in.

H.S.A.

N.A.

Ground Elevation: 221 ft

Casing

N.A. 140 lb.

Sampler

Offset: -8.00
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Station: 12+17

3.25 in 1.38 in

Hammer Wt:

Hammer Fall:

CLASSIFICATION OF MATERIALS

(Description)

STATE OF VERMONT

AGENCY OF TRANSPORTATION

MATERIALS & RESEARCH SECTION

SUBSURFACE INFORMATION

BORING LOG

Highgate BO 1448 (43)

(GeoDesign #750-09.16)

D
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p
th

(
f
t)

2.5

5.0

7.5

10.0

12.5

15.0

17.5

Bridge #25, Highgate, VT

Boring Crew: J. Burrowbridge (QCQA), A. Baribault (GeoDesign)

S
tr

a
ta
(
1
)

Date Started: 8/18/14 Date Finished: 8/18/14

VTSPG NAD83: N 885191.00 ft    E 1514017.00 ft

Boring No.: B-101

Page No.: 1 of 2

Pin No.: PS0171

Checked By: JFW/SPK

CE = 1
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Groundwater Observations (3)
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Remarks:

1) Auger grinding from 6.5 to 8.0 feet deep with more significant grinding/chatter between 7.5 and 8.0 feet deep.

2) Wood observed in auger cuttings during advance between 6 and 8 feet deep.

3) Switch to 4" FJ casing in the same borehole. Casing refusal @ 7.5 feet.

4) Clear borehole with the roller bit and advance casing to 8.2 feet prior to attempting core.

6) Wash water return brown during coring with water loss noted at approximately 5gpm during advance.

7) Complete loss of return for ~20 seconds at 9.5 feet deep. Return began at approximately 10.5’ deep, light gray-brown in

color.

8) Note total loss of water between 12 and 13.2 feet deep.

9) Remove core barrel and advance roller bit to 12 feet with a total loss of water during advance. Observed water flowing from

face of stone Abutment. Inferred that core was from boulder/part of abutment. Abandoned borehole.

10) Rock core obtained using a NX-size rock core barrel.

Date Depth

(ft)

Notes

Notes:

I.D.:

Type:

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.

2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.

3. Water level readings have been made at times and under conditions stated. Fluctuations of groundwater may occur due to other factors than those present at the time measurements

were made.

08/19/14 None observed.
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Rig: CME 45C SKID

Hammer/Rod Type: Safety/AWJ

SS

30 in.

H.S.A.

N.A.

Ground Elevation: 221 ft

Casing

N.A. 140 lb.

Sampler

Offset: -8.00
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Station: 12+17

3.25 in 1.38 in

Hammer Wt:

Hammer Fall:

CLASSIFICATION OF MATERIALS

(Description)

STATE OF VERMONT

AGENCY OF TRANSPORTATION

MATERIALS & RESEARCH SECTION

SUBSURFACE INFORMATION

BORING LOG

Highgate BO 1448 (43)

(GeoDesign #750-09.16)
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th

(
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t)

22.5

25.0

27.5

30.0

32.5

35.0

37.5

Bridge #25, Highgate, VT

Boring Crew: J. Burrowbridge (QCQA), A. Baribault (GeoDesign)

S
tr

a
ta
(
1
)

Date Started: 8/18/14 Date Finished: 8/18/14

VTSPG NAD83: N 885191.00 ft    E 1514017.00 ft

Boring No.: B-101

Page No.: 2 of 2

Pin No.: PS0171

Checked By: JFW/SPK

CE = 1
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Groundwater Observations (3)
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Cuttings: Light brown fine to coarse SAND, little fine to coarse Gravel, little Silt, moist.

Hole stopped @ 12.0 ft

SSAR

Remarks:

1) Slight grinding noted from 3 to 3.5 feet deep on possible cobble. Grinding observed from 6 to 8 feet deep with the auger

2) Offset hole to the east and advanced auger to refusal at 12.0 feet deep.

Date Depth

(ft)

Notes

Notes:

I.D.:

Type:

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.

2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.

3. Water level readings have been made at times and under conditions stated. Fluctuations of groundwater may occur due to other factors than those present at the time measurements

were made.

08/18/14 None observed.
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Rig: CME 45C SKID

Hammer/Rod Type: Safety/N/A

N.A.

N.A.

S.S.A

N.A.

Ground Elevation: 221 ft

Casing

N.A. N.A.

Sampler

Offset: -3.00
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Station: 12+14

2.25 in

Hammer Wt:

Hammer Fall:

CLASSIFICATION OF MATERIALS

(Description)

STATE OF VERMONT

AGENCY OF TRANSPORTATION

MATERIALS & RESEARCH SECTION

SUBSURFACE INFORMATION

BORING LOG

Highgate BO 1448 (43)

(GeoDesign #750-09.16)

D
e
p
th

(
f
t)
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7.5
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12.5

15.0

17.5

Bridge #25, Highgate, VT

Boring Crew: J. Burrowbridge (QCQA), A. Baribault (GeoDesign)

S
tr

a
ta
(
1
)

Date Started: 8/18/14 Date Finished: 8/18/14

VTSPG NAD83: N 885188.00 ft    E 1514011.00 ft

Boring No.: B-102

Page No.: 1 of 1

Pin No.: PS0171

Checked By: JFW/SPK
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Groundwater Observations (3)
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4.7

5.6

7.4

15.9

22.6

17.7

12.2

11.5

19.5

26.1

20.0

26.6

3" Asphalt

S1 (0.5’-2’): Medium dense, brown fine to coarse SAND, little fine Gravel, little Silt, moist.

(ROAD BASE) Rec. = 1.1 ft (AASHTO M145 Classification: A-1-b.)

S2 (2’-4’): Medium dense, brown fine to coarse SAND, little fine Gravel, little Silt, moist.

(ROAD BASE) Rec. = 1.3 ft (AASHTO M145 Classification: A-1-b.)

S3 (4’-6’): Loose, brown with gray fine to coarse SAND, little Silt, trace fine Gravel, moist.

(FILL) Rec. = 1.3 ft (AASHTO M145 Classification: A-2-4.)

S4 (6’-8’): Loose, brown with dark brown fine to coarse SAND, some Silt, little fine Gravel,

trace Root Fibers, moist. (FILL) Rec. = 0.4 ft (AASHTO M145 Classification: A-2-4.)

S5 (8’-10’): Loose, brown fine to coarse SAND, some Silt, little fine Gravel, trace Wood

(live Root), moist. (FILL) Rec. = 0.2 ft (AASHTO M145 Classification: A-2-4.)

S6 (10 -12’): Medium dense, brown fine to medium SAND, some Silt, trace fine Gravel,

moist. Rec. = 0.4 ft (AASHTO M145 Classification: A-2-4.)

Hole stopped @ 12.0 ft

HSAR - See Remark 3.

56.5

62.2

59.6

48.9

59.2

62.4

17-13-15
(28)

13-9-8-8

6-5-4-4
(9)

4-3-2-2
(5)

1-1-2-1
(3)

7-7-5-7
(12)

31.3

26.3

20.9

25.0

20.8

11.0

Remarks:

1) Sample S2 not performed in accordance with ASTM D 1586, (borehole not cleared with HSA prior to sampling).

2) Auger grinding/chatter from 9 to 10.5 feet deep

3) After sampling S6 from 10 to 12 feet deep, encountered HSA refusal at 10.5 deep while trying to advance augers to

continue sampling. Infer auger refusal to be on abutment boulders. Exploration was terminated as a result of auger refusal.

Date Depth

(ft)

Notes

Notes:

I.D.:

Type:

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.

2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.

3. Water level readings have been made at times and under conditions stated. Fluctuations of groundwater may occur due to other factors than those present at the time measurements

were made.

08/18/14 None observed.
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Rig: CME 45C SKID

Hammer/Rod Type: Safety/AWJ

SS

30 in.

H.S.A.

N.A.

Ground Elevation: 221 ft

Casing

N.A. 140 lb.

Sampler

Offset: 1.00
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Station: 12+18

3.25 in 1.38 in

Hammer Wt:

Hammer Fall:

CLASSIFICATION OF MATERIALS

(Description)

STATE OF VERMONT

AGENCY OF TRANSPORTATION

MATERIALS & RESEARCH SECTION

SUBSURFACE INFORMATION

BORING LOG

Highgate BO 1448 (43)

(GeoDesign #750-09.16)
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15.0

17.5

Bridge #25, Highgate, VT

Boring Crew: J. Burrowbridge (QCQA), A. Baribault (GeoDesign)
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tr

a
ta
(
1
)

Date Started: 8/18/14 Date Finished: 8/18/14

VTSPG NAD83: N 885183.00 ft    E 1514014.00 ft

Boring No.: B-103

Page No.: 1 of 1

Pin No.: PS0171

Checked By: JFW/SPK

CE = 1
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Groundwater Observations (3)
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C1

C2

C3

C4

83

(0)

0

(0)

89

(59)

100

(81)

2.2

4.3

2.5

3

2.5

3

4

3.3

4.2

3.5

3.8

Bridge Deck to Water Surface

River

Boulders/Cobbles (Inferred)

C1A (29’ - 29.7’): BOULDERS/COBBLES.

C1B (29.7’ - 31’) Very poor quality, moderately hard, slightly

weathered, gray with white banding, fine-grained SLATE. Fracturing

approximately 30 to 80 degrees above horizontal.

C2 (31’-32’): No recovery.

C3 (32’-36.5’): Fair quality, moderately hard slightly weathered to

fresh, fine-grained gray with white banding SLATE. Fracturing

approximately laterally 30 to 60 degrees

C4 (36.5’-40.5’): Good quality, moderately hard to hard, fresh to

slightly weathered fine grained gray with larger gray and white

banding SLATE. Fracturing approximately 50 to 45 degrees from

horizontal. Possible Pyrite inclusions.

Hole stopped @ 40.5 ft

Top of Bedrock @ 29.7 ft

Remarks:

1) Boring performed through 6" diameter hole cored through the bridge deck (deck thickness 8").

2) Advanced casing with a spin shoe approximately 1 foot into a boulder located immediately at the river bottom (28 to 29 feet

below bridge deck). Began coring at 29 feet below  the bridge deck.

3) Wash water return light gray, with a total loss of return at approximately 29.5 feet below bridge deck during core.

4) Advance spin casing past the bottom of the boulder to seat into bedrock at 31 feet below bridge deck. Attempt core C2

beginning at 31 feet below bridge deck but stopped due to oscillations and re-set casing to 32 feet below bridge deck prior to

core attempting C3 advance.

5) Lost water during coring of C3 at approximately 36 feet below bridge deck. Water return was not observed for the remainder

of the borehole. Infer being lost through rock fractures.

6) Bedrock cores were obtained with a NX-size rock core barrel.

Date Depth

(ft)

Notes

Notes:

I.D.:

Type:

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.

2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.

3. Water level readings have been made at times and under conditions stated. Fluctuations of groundwater may occur due to other factors than those present at the time measurements

were made.

08/20/47 27.0 River surface.
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Rig: CME 45C SKID

Hammer/Rod Type: N.A./NWJ

N.A.

N.A.

FJ

30 in.

Ground Elevation: 223 ft

Casing

140 lb. N.A.

Sampler

Offset: -21.00

F
in

e
s
 

%

R
u
n

(
D
ip
 
d
e
g
.)

C
o
r
e
 

R
e
c
. 

%

(
R

Q
D
 

%
)

D
r
il
l 

R
a
te

m
in

u
te

s
/
f
t

Station: 13+85

3 in 1.38 in

Hammer Wt:

Hammer Fall:

CLASSIFICATION OF MATERIALS

(Description)

STATE OF VERMONT

AGENCY OF TRANSPORTATION

MATERIALS & RESEARCH SECTION

SUBSURFACE INFORMATION

BORING LOG

Highgate BO 1448 (43)

(GeoDesign #750-09.16)
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Bridge #25, Highgate, VT

Boring Crew: J. Leonhardt (QCQA), A. Baribault (GeoDesign)
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ta
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)

Date Started: 8/20/14 Date Finished: 8/20/14

VTSPG NAD83: N 885137.00 ft    E 1514173.00 ft

Boring No.: B-104

Page No.: 1 of 1

Pin No.: PS0171

Checked By: JFW/SPK

CE = 1
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Groundwater Observations (3)
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3.3

5.0

21.2

12.0

5.7

8.4

9.2

16.5

11.6

33.0

12.1

8.3

9.8

11.4

C1

C2

C3

67

(0)

80

(23)

100

(53)

0.83

0.59

0.67

0.57

0.67

0.4

0.36

0.33

2" Asphalt

S1 (0.5’-2’): Medium dense, light gray fine to coarse SAND, little Silt,

little fine Gravel, (angular), moist. (ROAD BASE) (AASHTO M145

Classification: A-1-b.)

Rec. = 0.8 ft

S2 (2’-4’): Medium dense, light brown fine to coarse SAND, little Silt,

trace fine Gravel, moist. (FILL) Rec. = 1.0 ft (AASHTO M145

Classification: A-1-b.)

S3 (4’-6’): Very loose, brown fine to medium SAND, some (+) Silt,

little fine Gravel (possibly from above), trace Roots, moist. Rec. =

0.8 ft (AASHTO M145 Classification: A-2-4.)

S4 (6’-8’): Dense;  S4A(upper 16"): brown fine to coarse SAND,

some fine Gravel, little Silt, wet (from drilling fluid). S4B (lower 8"):

Gray and orange-weathering fine to coarse GRAVEL and fine to

coarse SAND, trace Silt, moist (weathered Rock) Rec. = 2.0 ft S4B -

AASHTO A-1-a (AASHTO M145 Classification: A-1-b.)

S5 (8’-10’): Very dense, gray with white, brown, and orange

areas/weathering fine to coarse SAND and fine to coarse GRAVEL

(friable) trace Silt, moist. (WEATHERED ROCK) (AASHTO M145

Classification: A-1-a.)

Rec. = 1.3 ft

C1 (11.5’-13’): Very poor quality, moderately hard, highly weathered

gray with white banding SLATE, with intrusions of quartz. Fracturing

HCl in white bands.

S6 (13’-13.1’): Refusal, gray fine to coarse GRAVEL (friable), some

fine to coarse Sand, little Silt, moist. (WEATHERED ROCK) Rec. =

0.1 ft (AASHTO M145 Classification: A-1-a.)

C2 (13.5’-18.5’): Very poor quality, moderately hard, highly

weathered, gray with white banding SLATE. With occasional

and slickenside. Strong reaction to dilute HCl in white bands. C2S1

UCS (13.8’ deep) 7,230 psi.

C3 (18.5’-21.5’): Poor quality, moderately hard, highly weathered to

completely weathered gray with white swirls and bands SLATE.

slickenside. Strong reaction to dilute HCl in white bands.

31.2

65.6

51.9

52.0

31.4

27.7

20.6

Top of Bedrock @ 13.5 ft

10-14-11
(25)

5-5-5-6

3-2-1-2
(3)

7-13-35-
51

(48)

31-22-
44-71
(66)

50/1"
(R)

52.3

22.8

15.1

35.9

60.3

62.5

68.0

Date Depth

(ft)

Notes

Notes:

I.D.:

Type:

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.

2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.

3. Water level readings have been made at times and under conditions stated. Fluctuations of groundwater may occur due to other factors than those present at the time measurements

were made.

08/18/14 None observed.
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Rig: CME 550X ATV

Hammer/Rod Type: Auto/NWJ

SS

30 in.

FJ

30 in.

Ground Elevation: 221.5 ft

Casing

140 lb. 140 lb.

Sampler

Offset: -15.00
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Station: 15+20

4 in 1.38 in

Hammer Wt:

Hammer Fall:

CLASSIFICATION OF MATERIALS

(Description)

STATE OF VERMONT

AGENCY OF TRANSPORTATION

MATERIALS & RESEARCH SECTION

SUBSURFACE INFORMATION

BORING LOG

Highgate BO 1448 (43)

(GeoDesign #750-09.16)
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Bridge #25, Highgate, VT

Boring Crew: J. Leonhardt (QCQA), A. Baribault (GeoDesign)
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)

Date Started: 8/18/14 Date Finished: 8/18/14

VTSPG NAD83: N 885100.00 ft    E 1514300.00 ft

Boring No.: B-105

Page No.: 1 of 2

Pin No.: PS0171

Checked By: JFW/SPK
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C4 100

(0)

0.37

0.4

0.25

C4 (21.5’-23’): Very poor quality, moderately hard, highly weathered

from horizontal, joints slickenside. Strong reaction to dilute HCl in

white bands.

Hole stopped @ 23.0 ft

Remarks:

1) Hammer energy correction factor is assumed.

2) Moisture descriptions may not accurately reflect insitu conditions due to wash-drive drilling methods.

3) Sample S2 not performed per ASTM D1586 (borehole not cleaned out with roller bit between samples).

4) Wash water brown, turning darker brown around 8 feet deep. Loss of water (~25 gallons) during roller bit advance between

8 and 10 feet deep (bottom of casing at 8 feet deep).

5) Advanced 3" spin casing inside 4" FJ casing 10 to 11.5 feet deep in an attempt to get a better seal in highly weathered

bedrock.

6) Attempted Rock core from 11.5 to 13.0 feet. Total loss of return for ~20 seconds, then core barrel advanced rapidly.

7) Loss of return for ~10 seconds at ~14.5 feet deep;

8) Water return changed from gray to brown between 15.5 and 16 feet deep.

9) No water returned during advancement of core C2 or C3.

10) Bedrock cores were obtained with a NX-size rock core barrel.

Date Depth

(ft)

Notes

Notes:

I.D.:

Type:

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.

2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.

3. Water level readings have been made at times and under conditions stated. Fluctuations of groundwater may occur due to other factors than those present at the time measurements

were made.

08/18/14 None observed.
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Rig: CME 550X ATV

Hammer/Rod Type: Auto/NWJ

SS

30 in.

FJ

30 in.

Ground Elevation: 221.5 ft
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140 lb. 140 lb.

Sampler

Offset: -15.00
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Station: 15+20

4 in 1.38 in

Hammer Wt:

Hammer Fall:

CLASSIFICATION OF MATERIALS

(Description)

STATE OF VERMONT

AGENCY OF TRANSPORTATION

MATERIALS & RESEARCH SECTION

SUBSURFACE INFORMATION

BORING LOG

Highgate BO 1448 (43)

(GeoDesign #750-09.16)
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Bridge #25, Highgate, VT

Boring Crew: J. Leonhardt (QCQA), A. Baribault (GeoDesign)
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VTSPG NAD83: N 885100.00 ft    E 1514300.00 ft

Boring No.: B-105

Page No.: 2 of 2

Pin No.: PS0171

Checked By: JFW/SPK
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Overburden Soils (Inferred)

Possible Weathered Bedrock (Inferred)

Hole stopped @ 12.5 ft

SSAR

Remarks:

1) Auger grinding consistently between 8 and 12.5 feet deep on inferred weathered bedrock.

2) Auger refusal at 12.5 feet deep.

3) Brown auger cuttings noted to approximately 10 feet deep, becoming light gray to refusal at 12.5 feet deep.

Date Depth

(ft)

Notes

Notes:

I.D.:

Type:

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.

2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.

3. Water level readings have been made at times and under conditions stated. Fluctuations of groundwater may occur due to other factors than those present at the time measurements

were made.

08/19/14 None observed.
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Rig: CME 550X ATV

Hammer/Rod Type: N.A./N.A.

N.A.

N.A.

S.S.A

N.A.

Ground Elevation: 221.5 ft

Casing

N.A. N.A.

Sampler

Offset: -10.00
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Station: 15+25

2.25 in

Hammer Wt:

Hammer Fall:

CLASSIFICATION OF MATERIALS

(Description)

STATE OF VERMONT

AGENCY OF TRANSPORTATION

MATERIALS & RESEARCH SECTION

SUBSURFACE INFORMATION

BORING LOG

Highgate BO 1448 (43)

(GeoDesign #750-09.16)
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Bridge #25, Highgate, VT

Boring Crew: J. Leonhardt (QCQA), A. Baribault (GeoDesign)
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Date Started: 8/19/14 Date Finished: 8/19/14

VTSPG NAD83: N 885094.00 ft    E 1514304.00 ft

Boring No.: B-106

Page No.: 1 of 1

Pin No.: PS0171

Checked By: JFW/SPK
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Groundwater Observations (3)
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Overburden Soils (Inferred)

Possible Weathered Bedrock (Inferred)

Hole stopped @ 10.5 ft

SSAR

Remarks:

1) Auger grinding on inferred weathered bedrock between 8.5 and 10.5 feet deep.

2) Auger refusal at 10.5 feet deep.

3) Cuttings observed to be brown in color to refusal.

Date Depth

(ft)

Notes

Notes:

I.D.:

Type:

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.

2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.

3. Water level readings have been made at times and under conditions stated. Fluctuations of groundwater may occur due to other factors than those present at the time measurements

were made.

08/19/14 None observed.
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Rig: CME 550X ATV

Hammer/Rod Type: N.A./N.A.

N.A.

N.A.

S.S.A

N.A.

Ground Elevation: 221.5 ft

Casing

N.A. N.A.

Sampler

Offset: -5.00
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Station: 15+20

2.25 in

Hammer Wt:

Hammer Fall:

CLASSIFICATION OF MATERIALS

(Description)

STATE OF VERMONT

AGENCY OF TRANSPORTATION

MATERIALS & RESEARCH SECTION

SUBSURFACE INFORMATION

BORING LOG

Highgate BO 1448 (43)

(GeoDesign #750-09.16)
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Bridge #25, Highgate, VT

Boring Crew: J. Leonhardt (QCQA), A. Baribault (GeoDesign)

S
tr

a
ta
(
1
)

Date Started: 8/19/14 Date Finished: 8/19/14

VTSPG NAD83: N 885090.00 ft    E 1514298.00 ft

Boring No.: B-107

Page No.: 1 of 1

Pin No.: PS0171

Checked By: JFW/SPK
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Groundwater Observations (3)
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4.6

9.0

17.4

17.1

8.2

4.9

8.6

9.3

14.5

15.1

32.3

32.0

6.1

10.6

12.9

8.4

C1

C2

78

(54)

100

(67)

0.43

0.4

0.33

0.36

0.33

0.59

0.63

0.56

2" Asphalt

S1 (0.5’-2’): Medium dense, brown (light gray/brown upper 4") fine to

coarse SAND, little fine Gravel, little Silt, moist. (ROAD BASE)

(AASHTO M145 Classification: A-1-b.)

Rec. = 1.0 ft

S2 (2’-4’): Loose, brown fine to coarse SAND, little Silt, trace fine

Gravel, trace Roots (in lower 6"), moist. (FILL) Rec. = 1.3 ft

(AASHTO M145 Classification: A-1-b.)

S3 (4’-6’): Loose, brown fine to coarse SAND, some (+) Silt, little fine

Gravel, trace Roots, wet. (FILL) Rec. = 0.7 ft (AASHTO M145

Classification: A-2-4.)

S4 (6’-8’): Loose, brown fine to coarse SAND, some (+) Silt, little fine

Gravel, moist. Rec. = 0.9 ft (AASHTO M145 Classification: A-2-4.)

S5 Very dense; S5A (upper 6"): gray and orange fine to coarse

GRAVEL and fine to coarse SAND, trace Silt, moist to wet. S5B

(lower 9"): gray with white and orange fine GRAVEL (friable) and fine

to coarse SAND, little silt, moist. (WEATHERED ROCK) Rec. = 1.2

ft (AASHTO M145 Classification: A-1-a.)

S6 (10’-12’): Very dense, gray fine to coarse GRAVEL (friable) and

fine to coarse SAND, little silt, moist. (WEATHERED ROCK)

(AASHTO M145 Classification: A-1-b.)

Rec. = 1.8 ft

S7 (12’-12.3’): Refusal, gray fine GRAVEL (friable) and fine to

coarse SAND, trace Silt, moist. (WEATHERED ROCK) Rec. = 0.3 ft

(AASHTO M145 Classification: A-1-a.)

C1 (13’-17.5’): Fair Quality, moderately hard with soft areas, slightly

to moderately weathered, fine-grained gray with light gray/white

banding and orange weathering SLATE. Fracturing approximately 60

to 90 degrees from horizontal. Strong reaction to dilute HCl in white

bands.

C1S1 UCS (16.1’ deep) 6,070 psi.

C2 (17.5’-21.5’): Fair quality, moderately hard, slightly weathered,

fine-grained gray with white banding/stripes, SLATE. Fracturing

approximately 30 degrees and 60-80 degrees from horizontal.

Strong reaction to dilute HCl in white bands.

52.8

66.1

39.9

41.9

25.2

33.2

38.3

31.0

Top of Bedrock @ 13.0 ft

12-10-8
(18)

3-4-2-2

3-2-3-2
(5)

2-1-3-5
(4)

12-11-
62-100

(73)

45-60-
35-23
(95)

100/4.5"
(R)

32.7

18.8

27.8

26.1

68.7

56.2

48.8

60.6

Date Depth

(ft)

Notes

Notes:

I.D.:

Type:

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.

2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.

3. Water level readings have been made at times and under conditions stated. Fluctuations of groundwater may occur due to other factors than those present at the time measurements

were made.

08/20/14 None observed.
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Rig: CME 550X ATV

Hammer/Rod Type: Auto/NWJ

SS

30 in.

FJ

30 in.

Ground Elevation: 221.5 ft
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140 lb. 140 lb.

Sampler

Offset: 0.00
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Station: 15+25

4 in 1.38 in

Hammer Wt:

Hammer Fall:

CLASSIFICATION OF MATERIALS

(Description)

STATE OF VERMONT

AGENCY OF TRANSPORTATION

MATERIALS & RESEARCH SECTION

SUBSURFACE INFORMATION

BORING LOG

Highgate BO 1448 (43)

(GeoDesign #750-09.16)
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Bridge #25, Highgate, VT

Boring Crew: J. Leonhardt (QCQA), A. Baribault (GeoDesign)
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Date Started: 8/19/14 Date Finished: 8/19/14

VTSPG NAD83: N 885084.00 ft    E 1514303.00 ft

Boring No.: B-108

Page No.: 1 of 2

Pin No.: PS0171

Checked By: JFW/SPK
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Groundwater Observations (3)
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C3 93

(65)

0.5

0.67

0.67

0.71

0.53

0.4

C3 (21.5’-26.5’): Fair quality, moderately hard, slightly weathered to

fresh, fine-grained, gray with white stripes, SLATE; fracturing

approximately 60 degrees above horizontal. Strong reaction to dilute

HCl in white bands.

Hole stopped @ 26.5 ft

Remarks:

1) Drove 4" casing through asphalt prior to sampling.

2) Sample S2 not performed in accordance with ASTM D1586 (borehole not cleared with roller bit prior to sampling)

3) Moisture descriptions may not accurately reflect insitu conditions due to wash-drive drilling methods.

4) Casing set to 11.5 feet deep prior to clearing boring with roller bit to 13 feet deep.

5) Wash water return gray-dark gray during core C1. Total loss of water from 15.5 to 17.5 feet deep. Estimate ~150 gallons

lost over 2’ core.

6) No return water observed during C2 or C3 advance.

7) Bedrock cores were obtained with a NX-size rock core barrel.

Date Depth

(ft)

Notes

Notes:

I.D.:

Type:

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.

2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.

3. Water level readings have been made at times and under conditions stated. Fluctuations of groundwater may occur due to other factors than those present at the time measurements

were made.

08/20/14 None observed.

M
o
is
tu
r
e

C
o
n
te

n
t 

%

Rig: CME 550X ATV

Hammer/Rod Type: Auto/NWJ

SS

30 in.

FJ

30 in.

Ground Elevation: 221.5 ft
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140 lb. 140 lb.
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Offset: 0.00
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Station: 15+25

4 in 1.38 in

Hammer Wt:

Hammer Fall:

CLASSIFICATION OF MATERIALS

(Description)

STATE OF VERMONT

AGENCY OF TRANSPORTATION

MATERIALS & RESEARCH SECTION

SUBSURFACE INFORMATION

BORING LOG

Highgate BO 1448 (43)

(GeoDesign #750-09.16)
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Bridge #25, Highgate, VT

Boring Crew: J. Leonhardt (QCQA), A. Baribault (GeoDesign)
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Date Started: 8/19/14 Date Finished: 8/19/14

VTSPG NAD83: N 885084.00 ft    E 1514303.00 ft

Boring No.: B-108

Page No.: 2 of 2

Pin No.: PS0171

Checked By: JFW/SPK
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Groundwater Observations (3)
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4.3

4.0

18.4

14.0

16.0

12.4

14.5

12.1

10.7

9.8

15.5

7.0

23.8

24.2

35.4

20.5

20.4

28.8

23.9

31.3

C1 50

(0)

6.3

5.9

13

12

9.6

2" Asphalt

S1 (0.5’-2’): Dense, light brown fine to coarse SAND, little fine

Gravel, little Silt, moist. (ROAD BASE) (AASHTO M145

Classification: A-1-b.)

Rec. = 1.1 ft

S2 (2’-4’): Medium dense, brown fine to coarse SAND, trace fine

Gravel, little Silt, moist. (ROAD BASE) Rec. = 0.8 ft (AASHTO M145

Classification: A-1-b.)

S3 (4’-6’): Medium dense, brown fine to coarse SAND, some Silt,

trace fine Gravel, trace (-) Decayed Wood, wet. (FILL) Rec. = 0.7 ft

(AASHTO M145 Classification: A-2-4.)

S4 (6’-8’): Loose, brown fine to coarse SAND, some Silt, trace fine

Gravel trace (-) Wood/Root fibers, wet. (FILL) Rec. = 0.5 ft

(AASHTO M145 Classification: A-2-4.)

S5 (8’-10’): Medium dense, light brown fine to coarse SAND, and

SILT, little fine to coarse Gravel (friable, platy-slate), moist to wet.

Rec. = 0.8 ft (AASHTO M145 Classification: A-2-4.)

S6 (10’-12’): Dense, light brown fine to coarse SAND and fine

GRAVEL (friable), some Silt, moist. (DECOMPOSED ROCK) Rec. =

1.1 ft (AASHTO M145 Classification: A-1-b.)

S7 (12’-14’): Dense, light brown/orange and gray fine to coarse

SAND and fine to coarse GRAVEL (friable, platy), some Silt, moist

to wet. (DECOMPOSED ROCK) Rec. = 1.0 ft (AASHTO M145

Classification: A-1-b.)

S8 (14’-16’): Very dense, tan and gray fine to coarse SAND, some

fine to coarse Gravel, some Silt, moist. (WEATHERED ROCK) Rec.

= 1.3 ft (AASHTO M145 Classification: A-2-4.)

S9 (16’-17.7’): Very dense, tan and gray fine to coarse SAND, some

fine GRAVEL (friable, broken), some Silt, moist. Darker gray rock in

spoon shoe. (WEATHERED ROCK) Rec. = 1.0 ft (AASHTO M145

Classification: A-1-b.)

S10 (18’-18.3’): Refusal; gray fine to coarse SAND, some fine

GRAVEL (friable, broken), some Silt, wet (from drilling fluid).

(WEATHERED ROCK) (AASHTO M145 Classification: A-2-4.)

Rec. = 0.2 ft

C1 (20’-24.8’): Very poor quality, soft to moderately hard, (portions

friable), slightly to moderately weathered, fine-grained gray with

occasional white stripes SLATE. Fracturing approximately 30

degrees.

51.9

62.8

49.2

63.1

30.9

36.2

27.4

29.5

28.3

24.7

Top of Bedrock @ 20.0 ft

22-18-14
(32)

14-8-9-5

13-10-7-
6

(17)

7-5-4-7

12-10-
14-15
(24)

12-21-
23-26
(44)

24-26-
19-50
(45)

15-17-
33-55
(50)

47-37-
28-

100/2"
(65)

100/4"
(R)

32.6

30.2

27.0

12.7

33.7

43.3

52.2

41.7

47.8

44.0

Date Depth

(ft)

Notes

Notes:

I.D.:

Type:

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.

2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.

3. Water level readings have been made at times and under conditions stated. Fluctuations of groundwater may occur due to other factors than those present at the time measurements

were made.

08/20/14 None observed.
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Rig: CME 45 TRUCK

Hammer/Rod Type: Safety/NWJ

SS

30 in.

H.S.A.

30 in.

Ground Elevation: 221 ft
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140 lb. 140 lb.

Sampler

Offset: -7.00
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Station: 12+09

3.25 in 1.38 in

Hammer Wt:

Hammer Fall:

CLASSIFICATION OF MATERIALS

(Description)

STATE OF VERMONT

AGENCY OF TRANSPORTATION

MATERIALS & RESEARCH SECTION

SUBSURFACE INFORMATION

BORING LOG

Highgate BO 1448 (43)

(GeoDesign #750-09.16)
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Bridge #25, Highgate, VT

Boring Crew: J. Burrowbridge (QCQA), A. Baribault (GeoDesign)
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)

Date Started: 8/19/14 Date Finished: 8/20/14

VTSPG NAD83: N 885194.00 ft    E 1514009.00 ft

Boring No.: B-109

Page No.: 1 of 2

Pin No.: PS0171

Checked By: JFW/SPK
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Groundwater Observations (3)
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C2

C3

93

(7)

85

(37)

7.9

8.3

13.3

8

7

5.5

6.3

12.5

14

20

C2 (24.8’-29.8’): Very poor quality, soft to moderately hard, slightly to

moderately weathered, fine-grained gray with white banding and

swirls SLATE. Fracturing approximately 45 degrees from horizontal.

C3 (29.8’-34.3’): Poor quality, light/dark gray and white, moderately

hard to hard, slightly weathered, fine-grained gray and white with

swirls and bands, SLATE. Fracturing approximately 45 degrees from

horizontal. C3S2 UCS (31.5’ deep) 4,620 psi.

Hole stopped @ 34.3 ft

Remarks:

1) Boring performed ~10’ East of B-1.

2) Moisture descriptions may not accurately reflect insitu conditions due to wash-drive drilling methods.

3) Samples S2 and S4 were not performed according to ASTM D1586 (borehole not cleared with the roller bit prior to

sampling).

4) Observed auger grinding/chatter from approximately 10 feet to 13 feet deep.

5) Switched drill rig on 8/20 to a CME 550X with auto hammer (assumed Ce = 1.5) and began sampling with S9 at 16 feet

deep.

6) Prior to beginning coring, clear hole with roller bit and set 4" casing at 20 feet deep.

7) Wash water return during core light gray/gray. Slight loss (~25 gallons) noted between 19 and 21 feet deep.

8) Total loss of water (partially from leaking rig) from core C1 at end of run; ended core with 4.8’ penetration.

9) Wash water return dark gray & light gray during coring of C3. Some loss of water, but could be attributed to leaking hose on

rig.

10) Bottom of C3 possible lost due to broken core catcher.

11) Bedrock cores obtained with a NX-size rock core barrel.

Date Depth

(ft)

Notes

Notes:

I.D.:

Type:

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.

2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.

3. Water level readings have been made at times and under conditions stated. Fluctuations of groundwater may occur due to other factors than those present at the time measurements

were made.

08/20/14 None observed.

M
o
is
tu
r
e

C
o
n
te

n
t 

%

Rig: CME 45 TRUCK

Hammer/Rod Type: Safety/NWJ

SS

30 in.

H.S.A.

30 in.

Ground Elevation: 221 ft

Casing

140 lb. 140 lb.

Sampler

Offset: -7.00
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Station: 12+09

3.25 in 1.38 in

Hammer Wt:

Hammer Fall:

CLASSIFICATION OF MATERIALS

(Description)

STATE OF VERMONT

AGENCY OF TRANSPORTATION

MATERIALS & RESEARCH SECTION

SUBSURFACE INFORMATION

BORING LOG

Highgate BO 1448 (43)

(GeoDesign #750-09.16)
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Bridge #25, Highgate, VT

Boring Crew: J. Burrowbridge (QCQA), A. Baribault (GeoDesign)
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)

Date Started: 8/19/14 Date Finished: 8/20/14

VTSPG NAD83: N 885194.00 ft    E 1514009.00 ft

Boring No.: B-109

Page No.: 2 of 2

Pin No.: PS0171

Checked By: JFW/SPK
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Groundwater Observations (3)
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Overburden Soil (Inferred)

Hole stopped @ 18.0 ft

SSAR

Remarks:

1) Slight grinding noted below approximately 10 feet deep. Soil cuttings noted to be brown in color.

2) Water was observed on the augers during removal at approximately 16 feet deep.

3) Solid stem auger refusal at 18 feet deep on inferred bedrock.

Date Depth

(ft)

Notes

Notes:

I.D.:

Type:

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.

2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.

3. Water level readings have been made at times and under conditions stated. Fluctuations of groundwater may occur due to other factors than those present at the time measurements

were made.

08/19/14 16.0 Wet augers.
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Rig: CME 45 TRUCK

Hammer/Rod Type: N.A./N.A.

N.A.

N.A.

S.S.A

N.A.

Ground Elevation: 221 ft

Casing

N.A. N.A.

Sampler

Offset: -3.00
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Station: 12+11

2.25 in

Hammer Wt:

Hammer Fall:

CLASSIFICATION OF MATERIALS

(Description)

STATE OF VERMONT

AGENCY OF TRANSPORTATION

MATERIALS & RESEARCH SECTION

SUBSURFACE INFORMATION

BORING LOG

Highgate BO 1448 (43)

(GeoDesign #750-09.16)
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Bridge #25, Highgate, VT

Boring Crew: J. Burrowbridge (QCQA), A. Baribault (GeoDesign)
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Date Started: 8/19/14 Date Finished: 8/19/14

VTSPG NAD83: N 885190.00 ft    E 1514009.00 ft

Boring No.: B-110

Page No.: 1 of 1

Pin No.: PS0171

Checked By: JFW/SPK
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Groundwater Observations (3)
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4.3

6.2

14.5

16.8

15.0

14.5

11.9

16.6

16.4

14.7

15.5

9.3

20.3

12.2

23.1

36.8

18.2

32.5

33.1

22.1

S1 (0.5’-2’): Medium dense, light brown fine to coarse SAND, some

fine Gravel, little Silt, trace Asphalt fragments (from above), moist.

(ROAD BASE) Rec. = 0.7 ft (AASHTO M145 Classification: A-1-b.)

S2 (2’-4’): Loose, light brown fine to medium SAND, little  fine

Gravel, trace Silt (more in lower 4"), moist. (ROAD BASE) Rec. =

1.2 ft (AASHTO M145 Classification: A-1-b.)

S3 (4’-6’): Loose brown fine to coarse SAND, some Silt, little fine to

coarse Gravel, wet. (FILL) Rec. = 0.6 ft (AASHTO M145

Classification: A-1-b.)

S4 (6’-8’): Loose, brown fine to coarse SAND, little fine Gravel, little

Silt, wet. (FILL) Rec. = 0.5 ft (AASHTO M145 Classification: A-1-b.)

S5 (8.5’-10’): Loose, brown with orange fine to coarse SAND, some

fine Gravel, some Silt, wet. (FILL) Rec. = 0.5 ft (AASHTO M145

Classification: A-1-b.)

S6 (10’-12’): Medium dense, light brown with orange and gray fine to

coarse SAND and SILT, some fine to coarse Gravel, moist to wet.

Rec. = 1.5 ft (AASHTO M145 Classification: A-4.)

S7 (12’-14’): Medium dense, light brown fine to coarse SAND and

fine to coarse GRAVEL, little Silt, wet. Rec. = 1.2 ft (AASHTO M145

Classification: A-1-b.)

S8 (14’-16’): Medium dense, light brown fine to coarse SAND, some

Silt, some fine to coarse Gravel (friable, platy), moist to wet. Rec. =

1.4 ft (AASHTO M145 Classification: A-2-4.)

S9 (16’-17.4’): Refusal, light brown, orange and gray fine to coarse

SAND, some Silt, some fine Gravel (friable, platy), moist. Gray Rock

fragments in spoon shoe (lower 2" of sample). Rec. = 1.0 ft

(AASHTO M145 Classification: A-2-4.)

S10 (18’ - 18.6’): Refusal, gray fine to coarse SAND and fine

GRAVEL (friable), little Silt, wet. (POSSIBLE WEATHERED ROCK)

(AASHTO M145 Classification: A-1-b.)

Rec. = 0.6 ft

37.8

63.8

44.0

57.8

36.5

33.6

31.5

34.1

29.9

26.8

10-5-5
(10)

4-3-3-4

3-3-2-2
(5)

3-3-3-2
(6)

4-3-4
(7)

9-6-9-9
(15)

9-11-8-
10

(19)

15-11-
10-9
(21)

8-10-
80/5"

(R)

28-
100/1"

(R)

46.7

26.9

35.7

30.0

40.4

29.6

50.3

33.4

37.0

51.1

Date Depth

(ft)

Notes

Notes:

I.D.:

Type:

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.

2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.

3. Water level readings have been made at times and under conditions stated. Fluctuations of groundwater may occur due to other factors than those present at the time measurements

were made.

08/21/14 None observed.
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Rig: CME 550X ATV

Hammer/Rod Type: Auto/NWJ

SS

30 in.

FJ

30 in.

Ground Elevation: 221 ft

Casing

140 lb. 140 lb.

Sampler

Offset: 3.00
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Station: 12+10

4 in 1.38 in

Hammer Wt:

Hammer Fall:

CLASSIFICATION OF MATERIALS

(Description)

STATE OF VERMONT

AGENCY OF TRANSPORTATION

MATERIALS & RESEARCH SECTION

SUBSURFACE INFORMATION

BORING LOG

Highgate BO 1448 (43)

(GeoDesign #750-09.16)
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Bridge #25, Highgate, VT

Boring Crew: J. Burrowbridge (QCQA), A. Baribault (GeoDesign)
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)

Date Started: 8/21/14 Date Finished: 8/21/14

VTSPG NAD83: N 885184.00 ft    E 1514005.00 ft

Boring No.: B-111

Page No.: 1 of 2

Pin No.: PS0171

Checked By: JFW/SPK

CE = 1.5
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Groundwater Observations (3)
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C1

C2

C3

78

(9)

97

(24)

91

(0)

0.14

0.21

0.14

0.04

0.18

0.17

0.23

0.13

0.06

0.15

0.13

0.12

C1 (20.2’-24’): Very poor quality, moderately hard, fine-grained,

slightly weathered gray with white/light gray banding SLATE.

Fracturing approximately 30 degrees from horizontal.

C2 (24’-28.7’): Very poor quality, moderately hard, fine-grained,

slightly weathered gray with white/light gray banding SLATE.

Fracturing approximately 30 degrees from horizontal.

C3 (28.7’-31.8’): Very poor quality, moderately hard, fine-grained,

slightly weathered gray with white/light gray banding SLATE.

Fracturing approximately 30 degrees from horizontal.

Hole stopped @ 31.8 ft

Top of Bedrock @ 20.2 ft

Remarks:

1) Hammer energy correction factor is assumed.

2) Moisture descriptions may not accurately reflect insitu conditions due to wash-drive drilling methods.

3) Sample S2 not performed according to ASTM D1586 (borehole not cleared with the roller bit prior to sampling).

4) Casing driven to 8.5 feet deep prior to sampling S5. Loss of water observed from approximately 6 to 8.5 feet deep.

5) Casing driven to 18 feet deep prior to S10. Roller bit advanced ahead of casing to 20.2 feet; followed by the casing driven to

20.2 feet prior to core.

6) Core barrel block at 3’ 10" in core run C1.

7) Wash water return light brown, turning gray during coring of C1. Some water loss may be due to leak on rig.

8) Bedrock cores obtained with a NX-size rock core barrel.

Date Depth

(ft)

Notes

Notes:

I.D.:

Type:

1. Stratification lines represent approximate boundary between material types. Transition may be gradual.

2. N Values have not been corrected for hammer energy. CE is the hammer energy correction factor.

3. Water level readings have been made at times and under conditions stated. Fluctuations of groundwater may occur due to other factors than those present at the time measurements

were made.

08/21/14 None observed.
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Rig: CME 550X ATV

Hammer/Rod Type: Auto/NWJ

SS

30 in.

FJ

30 in.

Ground Elevation: 221 ft

Casing

140 lb. 140 lb.

Sampler

Offset: 3.00
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Station: 12+10

4 in 1.38 in

Hammer Wt:

Hammer Fall:

CLASSIFICATION OF MATERIALS

(Description)

STATE OF VERMONT

AGENCY OF TRANSPORTATION

MATERIALS & RESEARCH SECTION

SUBSURFACE INFORMATION

BORING LOG

Highgate BO 1448 (43)

(GeoDesign #750-09.16)
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Bridge #25, Highgate, VT

Boring Crew: J. Burrowbridge (QCQA), A. Baribault (GeoDesign)
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Date Started: 8/21/14 Date Finished: 8/21/14

VTSPG NAD83: N 885184.00 ft    E 1514005.00 ft

Boring No.: B-111

Page No.: 2 of 2

Pin No.: PS0171

Checked By: JFW/SPK
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Groundwater Observations (3)
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