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Surficial Geology and 
Geotechnical Borings

Fort Edward to Saratoga
Figure 3-4

Champlain Hudson Power Express Inc.
Champlain Hudson Power Express Project
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Bedrock Geology and 
Geotechnical Borings

Fort Edward to Saratoga
Figure 4-4

Champlain Hudson Power Express Inc.
Champlain Hudson Power Express Project
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S-8 23.5-25.0 SM 0.0 82.5 17.5 - - - - - 26.8 - - - 

B146.1-1 

S-2 2.0-4.0 SM 15.1 65.4 19.5 - - - - - 19.0 - - - 

S-4 6.0-8.0 - - - - - - - - - - 16.8 - - - 

S-5 8.0-10.0 SM 0.0 85.8 14.2 - - - - - 21.8 - - - 

S-6 13.5-15.0 - - - - - - - - - - 22.6 - - - 

S-7 18.5-20.0 - - - - - - - - - - 18.7 - - - 

S-8 23.5-25.0 SM 0.8 79.9 19.3 - - - - - 15.1 - - - 

B146.5-1 

S-2 2.0-4.0 SP-SM 0.0 90.2 9.8 - - - - - 6.4 - - - 

S-3 4.0-6.0 - - - - - - - - - - 8.5 - - - 

S-6 13.5-15.0 - - - - - - - - - - 27.1 - - - 

S-7 18.5-20.0 - 0.0 45.8 54.2 - - - - - 26.2 - - - 
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S-3 4.0-6.0 - - - - - - - - - - 9.3 - - - 
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Tested By: BMH 02/11/13 Checked By: 

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Source of Sample: B146.1-1 Depth: 2.0-4.0 FT Sample Number: S-2

TRC Engineers, Inc.

Mt. Laurel, NJ Figure

5.2117 0.1938 0.1500 0.0945

BROWN TO ORANGE-BROWN F/M SAND, SM SILT, SM C/F GRAVEL SM

195651 TDI CHAMPLAIN HUDSON POWER EXPRESS - CP
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LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Source of Sample: B146.1-1 Depth: 8.0-10.0 FT Sample Number: S-5

TRC Engineers, Inc.

Mt. Laurel, NJ Figure

0.2699 0.1612 0.1350 0.0967 0.0760

BROWN F/ SAND, TR TO SM SILT SM

195651 TDI CHAMPLAIN HUDSON POWER EXPRESS - CP

58

P
E

R
C

E
N

T 
FI

N
E

R

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel
Fine Coarse Medium

% Sand
Fine Silt

% Fines
Clay

0.0 0.0 0.0 0.0 0.2 85.6 14.2

6 
in

.

3 
in

.

2 
in

.

1½
 in

.

1 
in

.

¾
 in

.

½
 in

.

3/
8 

in
.

#4 #1
0

#2
0

#3
0

#4
0

#6
0

#1
00

#1
40

#2
00

Particle Size Distribution Report

TRANSMISSION DEVELOPERS, INC. SAMPLE DESCRIPTION

BASED ON VISUAL

IDENTIFICATION AND

LABORATORY ANALYSIS
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LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Source of Sample: B146.1-1 Depth: 23.5-25.0 FT Sample Number: S-8

TRC Engineers, Inc.

Mt. Laurel, NJ Figure

0.2753 0.1563 0.1292 0.0903

BROWN F/ SAND, SM SILT SM

195651 TDI CHAMPLAIN HUDSON POWER EXPRESS - CP
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LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Source of Sample: B146.5-1 Depth: 2.0-4.0 FT Sample Number: S-2

TRC Engineers, Inc.

Mt. Laurel, NJ Figure

0.2832 0.1698 0.1426 0.1029 0.0813 0.0752 0.83 2.26

BROWN F/M SAND, TR SILT SP-SM

195651 TDI CHAMPLAIN HUDSON POWER EXPRESS - CP
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LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Source of Sample: B146.5-1 Depth: 18.5-20.0 FT Sample Number: S-7

TRC Engineers, Inc.

Mt. Laurel, NJ Figure

0.2019 0.0893

DARK GRAY F/ SAND AND SILT

195651 TDI CHAMPLAIN HUDSON POWER EXPRESS - CP

61

P
E

R
C

E
N

T 
FI

N
E

R

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3"
Coarse

% Gravel
Fine Coarse Medium

% Sand
Fine Silt

% Fines
Clay

0.0 0.0 0.0 0.0 0.0 45.8 54.2

6 
in

.

3 
in

.

2 
in

.

1½
 in

.

1 
in

.

¾
 in

.

½
 in

.

3/
8 

in
.

#4 #1
0

#2
0

#3
0

#4
0

#6
0

#1
00

#1
40

#2
00

Particle Size Distribution Report

TRANSMISSION DEVELOPERS, INC. SAMPLE DESCRIPTION

BASED ON VISUAL

IDENTIFICATION AND

LABORATORY ANALYSIS



 

 

Boring Location Plans 
Page 10 of 18 

Drawn by:  
ADW 

Scale:   
Not to scale 

Project No.:   
CD10279 

Date:   
April 2022 

Champlain Hudson Power Express 
Design Package 3 

 Glens Falls to Ballston Spa, New York 

ATLANTIC TESTING LABORATORIES, Limited 

Albany, NY 
Binghamton, 

NY 
Canton, NY Elmira, NY Plattsburgh, NY 

Poughkeepsie, NY Syracuse, NY Rochester, NY Utica, NY Watertown, NY 

     

  

 



12

0

10

23

24

8

10

3

Blackish-Brown cmf SAND; and cmf GRAVEL; trace SILT (moist,
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Brown mf SAND; trace SILT (wet, non-plastic)  SP

Similar Soil (wet, non-plastic)  SP
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Grey f SAND; trace SILT (moist, non-plastic)  w = 24.2%,

% Fines = 5.8%  SP-SM
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non-plastic)  SP-SM

(3" Brass Lined Split Spoon) Similar Soil (wet, non-plastic)

SP-SM
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1. Borehole backfilled with cement-bentonite grout.

2. Soil classifications based on ATL Field Engineer's field

classification.

3. Borehole was advanced with ATL's Geoprobe 7822D7 (Rig

Unit No. CDGV706) drill rig.
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8" FROZEN TOPSOIL & ORGANIC MATERIAL

Brownish-Black cmf SAND; little SILT (wet, non-plastic)  SM

Blackish-Orangish-Brown SILT; little f SAND (saturated,

non-plastic)  ML

Orangish-Brown SILT; and f SAND (saturated, non-plastic)  ML

Orangish-Brown f SAND; little SILT (saturated, non-plastic)  SM

Similar Soil (saturated, non-plastic)  SM

Grey f SAND; little SILT (saturated, non-plastic)  w = 26.2%  SM

Grey f SAND; trace SILT (saturated, non-plastic)  SP

Advanced casing to 14.0 feet and began advancing 3 7/8" tri-cone

roller bit wet rotary open hole within the borehole.

Grey f SAND; trace SILT (saturated, non-plastic)  w = 27.5%,

% Fines = 9.5%  SP-SM
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(3" Brass Lined Split Spoon) Grey f SAND; little SILT (saturated,

non-plastic)  SM

(3" Brass Lined Split Spoon) Grey f SAND; little SILT (saturated,

non-plastic)  SM

(3" Brass Lined Split Spoon) Grey f SAND; little SILT (saturated,

non-plastic)  w = 23.3%, % Fines = 15.0%  SM

Grey f SAND; trace SILT (saturated, non-plastic)  SP

Similar Soil (saturated, non-plastic)  SP

Grey SILT; and f SAND (saturated, non-plastic)  w = 27.4%,

% Fines = 55.0%  ML

Grey f SAND; and SILT (saturated, non-plastic)  SM

Grey SILT; and f SAND (saturated, non-plastic)  ML
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Notes:

1. Borehole backfilled with cement-bentonite grout.

2. Soil classifications based on ATL Field Engineer's field

classification.

3. Borehole was advanced with ATL's CME Marooka Track (Rig

Unit No. CDGA248) drill rig.
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1" TOPSOIL & ORGANIC MATERIAL

Blackish-Brown cmf SAND; little SILT (frozen, non-plastic)  SM

Orangish-Brown f SAND; little SILT (wet, non-plastic)  SM

Orangish-Brown f SAND; some SILT (saturated, non-plastic)  SM

Orangish-Brown f SAND; little SILT (saturated, non-plastic)  SM

Orangish-Brown f SAND; trace SILT (saturated, non-plastic)  SP

Similar Soil (saturated, non-plastic)  w = 26.9%  SP

Brown f SAND; trace SILT (saturated, non-plastic)  SP

Grey mf+ SAND; trace SILT (saturated, non-plastic)

w = 25.9%, % Fines = 5.7%  SP-SM

Grey f SAND; trace SILT (saturated, non-plastic)  SP-SM
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Champlain Hudson Power Express, Design Package 3

Project:

-

Coordinates

140

-

HW (4") Casing/3 7/8" Wet Rotary

R
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)

in.

Report No.:

Tom Hunter (ATL); Tom Kimmins (Kiewit)

*6.8'

Boring Advance By:

140140140

PM

AM

K-146.4

Fall:

Hammer Type:

1567479.9

Client:

*3.1'

Ground Elev.:

35-50%

Various Locations, New York

Sheet

Undisturbed Sample (Shelby Tube)

8.0'

Kiewit Engineering (NY) Corp.

*4.8'

To
10-20%

-

Subsurface Investigation

and -

Rock Core

lbs.
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DEPTH
OF

SAMPLE

140

trace

Subsurface Investigation

Groundwater Observations

2/22/2022 PM
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CLASSIFICATION OF MATERIAL

some

24.0'

PM

Split Spoon Sample

DepthDate

Start Date:

Boring Location:

2/22/2022

24.0'30

f

2/22/2022

2/22/2022

Sampler Hammer

See Boring Location Plan
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Brad Perry; Mike Cole

322.6
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Finish Date:2/22/2022

S
A

M
P

L
E

 N
O

.

1

SS

M
E

T
H

O
D

 O
F

A
D

V
A

N
C

E

From

Drillers:

-

Estimated Groundwater

NX

D
E

P
T

H
 O

F
C

H
A

N
G

E

Borehole caved at 5.0 feet. *May be affected by

water utilized to advance the borehole.
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9
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18

16

Advanced casing to 24.0 feet and began advancing 3 7/8" tri-cone

roller bit wet rotary open hole within the borehole.

(3" Brass Lined Split Spoon) Brownish-Grey f SAND; trace SILT

(saturated, non-plastic)  SP-SM

(3" Brass Lined Split Spoon) Grey f SAND; trace SILT (saturated,

non-plastic)  SP-SM

(3" Brass Lined Split Spoon) Grey mf+ SAND; trace SILT

(saturated, non-plastic)  w = 22.0%, % Fines = 5.7%  SP-SM

Grey f SAND; some SILT (saturated, non-plastic)  SM

Grey mf SAND; trace SILT (saturated, non-plastic)  SP-SM

Grey mf SAND; little SILT (saturated, non-plastic)  SM

Grey mf SAND; little SILT (saturated, non-plastic)  w = 23.4%

LL = NP, PL = NP, PI = NP, % Fines = 14.8%  SM

Similar Soil (saturated, non-plastic)  SM

Similar Soil (saturated, non-plastic)  SM
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Notes:

1. Borehole backfilled with cement-bentonite grout.

2. Soil classifications based on ATL Field Engineer's field

classification.

3. Borehole was advanced with ATL's CME Marooka Track (Rig

Unit No. CDGA248) drill rig.
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24

12" BALLAST STONE

Brown mf SAND; trace SILT (frozen, non-plastic)  SP

Similar Soil (moist, non-plastic)  SP

NO RECOVERY

Brown mf SAND; trace SILT (moist, non-plastic)  SP

Similar Soil (moist, non-plastic)  w = 23.9%  SP

Similar Soil (wet, non-plastic)  SP

Brown cmf+ SAND; trace SILT; trace f GRAVEL (wet, non-plastic)

w = 22.2%, % Fines = 3.0%  SP

Advanced casing to 19.0 feet and began advancing 3 7/8" tri-cone

roller bit wet rotary open hole within the borehole.
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2"  O.D.

SAMPLER

Weight:

CAVED

c

fine

ATLANTIC TESTING LABORATORIES, Limited

CD10279D-01-04-22

Champlain Hudson Power Express, Design Package 3

Project:

-

Coordinates

140

-

HW (4") Casing/3 7/8" Wet Rotary

R
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ry
(I
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)

in.

Report No.:

Ryan Morrison (ATL); Tom Kimmins (Kiewit)

*7.4'

Boring Advance By:

140140140

AM

AM

K-146.5

Fall:

Hammer Type:

1567046.9

Client:

1.1'

Ground Elev.:

35-50%

Various Locations, New York

Sheet

Undisturbed Sample (Shelby Tube)

9.0'

Kiewit Engineering (NY) Corp.

*6.3'
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Subsurface Investigation

and -

Rock Core
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trace

Subsurface Investigation

Groundwater Observations
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CLASSIFICATION OF MATERIAL
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19.0'

AM

Split Spoon Sample

DepthDate

Start Date:

Boring Location:

2/18/2022

19.0'30

f

2/18/2022

2/18/2022

Sampler Hammer

See Boring Location Plan
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Finish Date:2/18/2022
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Borehole caved at 7.0 feet. *May be affected by

water utilized to advance the borehole.
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16

(3" Brass Lined Split Spoon ) Brown mf+ SAND; trace SILT (wet,

non-plastic)  SP

(3" Brass Lined Split Spoon) Similar Soil (wet, non-plastic)  SP

Brownish-Grey f SAND; little SILT (wet, non-plastic)

w = 26.7%, % Fines = 12.0%  SP-SM

Greyish-Brown Similar Soil (wet, non-plastic)  SP-SM

Similar Soil (wet, non-plastic)  SP-SM

Grey f SAND; trace SILT (wet, non-plastic)  w = 29.0%  SP

Similar Soil (wet, non-plastic)  SP

Similar Soil (wet, non-plastic)  SP

Similar Soil (wet, non-plastic)  SP
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Boring terminated at 61.0 feet.
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Notes:

1. Borehole backfilled with cement-bentonite grout.

2. Soil classifications based on ATL Field Engineer's field

classification.

3. Borehole was advanced with ATL's CME 75 Track (Rig Unit

No. CDGV451) drill rig.
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LL PL PI

ATLANTIC TESTING LABORATORIES
LABORATORY TEST SUMMARY TABLE

ATL No. CD10279: Kiewit Infrastructure Co. - Champlain Hudson Power Express - Design Package 3

K-134.4

Rock 

CERCHAR 

Abrasiveness 

Corrected CAI

pH
Resistivity 

(ohm-cm)

Water-

Soluble 

Chloride 

(ppm)

Rock 

Splitting 

Tensile 

Strength 

(psi)

Rock 

Unconfined 

Compressive 

Strength 

(psi)

Water-

Soluble 

Sulfate 

(ppm)

Organic 

Content 

(%)

Boring ID
Sample 

No.

Sample 

Depth 

(ft.)

Atterburg Limits
Moisture 

Content 

(%)

Percent 

Finer 

No. 200

Sieve

Soil/Rock Description

S-5 8.0-10.0
Brown mf SAND; some SILT; 

trace CLAY
-- 25.5 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0
Brownish-Grey f SAND; little 

SILT
15.0 21.7 -- -- -- -- -- -- -- -- -- -- --

ST-1C 34.0-36.0 Brown f SAND; little SILT 13.0 26.7 -- -- -- -- -- -- -- -- -- -- --

S-5 8.0-10.0 Brown mf SAND; some SILT -- 21.8 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown f SAND; little SILT 14.0 25.1 -- -- -- -- -- -- -- -- -- -- --

ST-1C 27.0-29.0 Brown mf+ SAND; trace SILT 8.4 26.8 -- -- -- -- -- -- -- -- -- -- --

S-5 8.0-10.0
Brown mf SAND; little SILT; 

trace CLAY
-- 19.3 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown f SAND; trace SILT 7.1 27.0 -- -- -- -- -- -- -- -- -- -- --

ST-1C 27.0-29.0
Brownish-Grey mf+ SAND; little 

SILT
20.0 16.3 -- -- -- -- -- -- -- -- -- -- --

S-5 8.0-10.0 Brown mf SAND; trace SILT -- 12.8 -- -- -- -- -- -- -- -- -- -- --

S-8 24.0-26.0 Brown f SAND; trace SILT 8.2 25.0 -- -- -- -- -- -- -- -- -- -- --

S-11 39.0-41.0 Brown SILT; little f SAND 85.0 24.7 -- -- -- -- -- -- -- -- -- -- --

S-5 8.0-10.0 Brown mf SAND; trace SILT -- 12.3 -- -- -- -- -- -- -- -- -- -- --

S-8 24.0-26.0 Brown f SAND; some SILT 25.0 27.0 -- -- -- -- -- -- -- -- -- -- --

S-11 39.0-41.0
Greyish-Brown mf+ SAND; little 

SILT
12.0 22.0 -- -- -- -- -- -- -- -- -- -- --

S-13 47.0-49.0 Grey f SAND; trace SILT -- 23.5 -- -- -- -- -- -- -- -- -- -- --

S-5 8.0-10.0 Brown mf SAND; trace SILT -- 10.8 -- -- -- -- -- -- -- -- -- -- --

S-8 24.0-26.0 Brown f SAND; little SILT 11.0 23.3 -- -- -- -- -- -- -- -- -- -- --

S-11 39.0-41.0
Greyish-Brown f SAND; trace 

SILT
10.0 22.6 -- -- -- -- -- -- -- -- -- -- --

S-14 53.0-55.0
Greyish-Brown f SAND; trace 

SILT
-- 27.1 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0 Brown f SAND; trace SILT -- 16.6 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown f SAND; some SILT 21.0 27.6 -- -- -- -- -- -- -- -- -- -- --

S-9C 31.0-33.0 Brown f SAND; little SILT 11.0 23.9 -- -- -- -- -- -- -- -- -- -- --

S-12 44.0-46.0
Brownish-Grey f SAND; little 

SILT
-- 26.2 -- -- -- -- -- -- -- -- -- -- --

S-5 8.0-10.0 Brown mf SAND; trace SILT -- 9.2 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; trace SILT 4.1 29.6 -- -- -- -- -- -- -- -- -- -- --

S-9 27.0-29.0 Brown f SAND; little SILT 11.0 27.2 -- -- -- -- -- -- -- -- -- -- --

S-12 44.0-46.0 Grey f SAND; trace SILT -- 24.3 -- -- -- -- -- -- -- -- -- -- --

S-6 14.0-16.0 Grey f SAND; trace SILT 8.3 25.6 -- -- -- -- -- -- -- -- -- -- --

S-9 29.0-31.0 Grey f SAND; trace SILT 5.8 24.2 -- -- -- -- -- -- -- -- -- -- --

ST-1C 38.0-40.0 Grey f SAND; little SILT 11.0 27.9 -- -- -- -- -- -- -- -- -- -- --

S-11 49.0-51.0 Grey mf SAND; some SILT 28.0 28.3 NP NP NP -- -- -- -- -- -- -- --

K-145.4

K-145.5

K-146.2

K-144.5

K-144.9

K-145.1

K-145.2

K-144.3

K-144.4

Page 4 of 8



LL PL PI

ATLANTIC TESTING LABORATORIES
LABORATORY TEST SUMMARY TABLE

ATL No. CD10279: Kiewit Infrastructure Co. - Champlain Hudson Power Express - Design Package 3

K-134.4

Rock 

CERCHAR 

Abrasiveness 

Corrected CAI

pH
Resistivity 

(ohm-cm)

Water-

Soluble 

Chloride 

(ppm)

Rock 

Splitting 

Tensile 

Strength 

(psi)

Rock 

Unconfined 

Compressive 

Strength 

(psi)

Water-

Soluble 

Sulfate 

(ppm)

Organic 

Content 

(%)

Boring ID
Sample 

No.

Sample 

Depth 

(ft.)

Atterburg Limits
Moisture 

Content 

(%)

Percent 

Finer 

No. 200

Sieve

Soil/Rock Description

S-5 8.0-10.0 Grey f SAND; little SILT -- 26.2 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Grey f SAND; trace SILT 9.5 27.5 -- -- -- -- -- -- -- -- -- -- --

S-10 29.0-31.0 Grey f SAND; little SILT 15.0 23.3 -- -- -- -- -- -- -- -- -- -- --

S-13 44.0-46.0 Grey SILT; and f SAND 55.0 27.4 -- -- -- -- -- -- -- -- -- -- --

S-5 8.0-10.0
Orangish-Brown f SAND; trace 

SILT
-- 26.9 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Grey mf+ SAND; trace SILT 5.7 25.9 -- -- -- -- -- -- -- -- -- -- --

S-11 31.0-33.0 Grey mf+ SAND; trace SILT 5.7 22.0 -- -- -- -- -- -- -- -- -- -- --

S-15 49.0-51.0 Grey mf SAND; little SILT 14.8 23.4 NP NP NP -- -- -- -- -- -- -- --

S-2 2.0-4.0 Brown mf SAND; trace SILT -- -- -- -- -- -- 0 75 5.02 412,800

S-5 8.0-10.0 Brown mf SAND; trace SILT -- 23.9 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0
Brown cmf+ SAND; trace SILT; 

trace f GRAVEL
3.0 22.2 -- -- -- -- -- -- -- -- -- -- --

S-9 29.0-31.0
Brownish-Grey f SAND; little 

SILT
12.0 26.7 -- -- -- -- -- -- -- -- -- -- --

S-12 44.0-46.0 Grey f SAND; trace SILT -- 29.0 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0 Brown mf SAND; trace SILT -- 9.5 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; trace SILT 6.6 26.4 -- -- -- -- -- -- -- -- -- -- --

ST-1C 27.0-29.0 Brown mf+ SAND; trace SILT 4.1 26.6 -- -- -- -- -- -- -- -- -- -- --

S-11 39.0-41.0 Brown mf SAND; trace SILT -- 26.4 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0 Brown mf SAND; trace SILT -- 12.0 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; trace SILT 6.6 24.5 -- -- -- -- -- -- -- -- -- -- --

TR-1C 29.0-31.0 Brown mf+SAND; trace SILT 7.6 24.0 -- -- -- -- -- -- -- -- -- -- --

S-2 2.0-4.0 Brown cmf SANDl trace SILT -- -- -- -- -- -- 600 20 7.10 13,029 -- -- --

S-5 8.0-10.0 Brown mf SAND; little SILT -- 16.7 -- -- -- -- -- -- -- -- -- -- --

S-8 24.0-26.0 Grey mf SAND; little SILT -- 23.4 -- -- -- -- -- -- -- -- -- -- --

S-1 0.0-2.0
Brown cmf SANDl trace CLAY; 

trace OM
-- -- -- -- -- 2.2 -- -- -- -- -- -- --

S-5 8.0-10.0 Brown mf SAND; trace SILT -- 8.2 -- -- -- -- -- -- -- -- -- -- --

ST-1 25.0-27.0
Brown cf+ SAND; some SILT; 

trace mf GRAVEL
-- 23.4 -- -- -- -- -- -- -- -- -- -- --

S-8 34.0-36.0
Brown cf+ SAND; some SILT; 

trace mf+ GRAVEL
-- 22.1 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0
Brown c-mf SAND; trace SILT; 

trace f GRAVEL
-- 8.9 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; and SILT -- 28.6 -- -- -- -- -- -- -- -- -- -- --

TR-1c 29.0-31.0 Brown mf+ SAND; trace SILT -- 8.3 -- -- -- -- -- -- -- -- -- -- --

S-9 38.0-40.0 Brown f SAND; little SILT -- 23.9 -- -- -- -- -- -- -- -- -- -- --

K-149.7

K-149.8

K-146.4

K-146.5

K-147.6

K-148.5

K-149.5

K-146.3
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MEMORANDUM 

 

DATE: December 7, 2022 

 

TO: Antonio Marruso, P.E.; CHA Consulting, Inc. 

 

FROM: Matthew Hawley, P.E.; Kiewit Engineering (NY) Corp.  

 Jaren Knighton; Kiewit Engineering (NY) Corp. 

  

SUBJECT: Geotechnical Data: Segment 4 – Design Package 3 – HDD Crossing 36 – Revision 1 

 Champlain Hudson Power Express Project  

 Saratoga Springs, New York 

 

 

Kiewit Engineering is providing the attached geotechnical data for use in the horizontal direction drill 

(HDD) design for the Champlain Hudson Power Express project in Upstate New York. This HDD 

crossing is located in Saratoga Springs, New York. The approximate station for the start of HDD 

crossing Number 36 is STA 30796+00 (43.1228°N, 73.7281°W). 

The geotechnical data at this HDD crossing is attached. The available data is taken from the previous 

investigation by AECOM and from a recent investigation by Atlantic Testing Laboratories (ATL), 

referenced below. 

• AECOM, Geotechnical Data Report, Upland Segments, Champlain Hudson Power Express, 

dated May 28, 2021. 

• Atlantic Testing Laboratories, Subsurface Investigation Services, Champlain Hudson Power 

Express, Design Package 3, Glens Falls to Ballston Spa, New York, dated June 15, 2022.  

Contact us if you have questions or require additional information. 

 

Kiewit Project Number: 20001480 Page 1 of 1  



HDD 36
Borings FES-10A, K-147.6

Segment 4 - Design Package 3



Firm Boring
Northing 

(feet)

Easting 

(feet)

Ground Surface 

Elevation (feet)

A136.0-1 1611762.7 732951.9 146.6

A137.9-1 1602848.9 729488.6 157.2

B134.6-1 1617614.3 737160.7 140.2

B135.1-1 1615942.5 735298.2 130.7

B135.35-1 1615043.9 734326.1 147.7

B140.0-1 1594313.7 721767.2 205.0

B144.2-1 1577578.6 707868.0 307.5

B144.3-1 1577307.0 707733.5 307.4

B144.5-1 1576380.0 707249.6 308.5

B144.8-1 1574825.2 706447.7 310.8

B145.0-1 1574014.3 706034.4 312.7

B145.48 1571450.2 704693.3 320.4

B146.1-1 1568896.3 703364.4 321.4

B146.5-1 1566773.3 702083.1 323.6

B148.4-1 1561976.4 694067.5 326.0

B148.4-5 1561817.7 693531.9 327.4

B149.87-1 1559610.1 686723.2 325.2

B151.58-1 1551257.2 677175.4 336.4

B152.6-0 1550004.2 676432.6 329.3

B153.1-1 1547302.8 676031.8 322.5

B154.3-1 1541375.5 674232.0 321.5

B155.2-1 1536685.4 674403.7 313.7

B155.7-1 1534202.1 674175.1 340.0

B157.9-1 1524284.2 668932.6 246.0

B158.1-1 1523474.2 668924.1 243.0

B158.22-1 1522640.9 669168.4 279.1

BM-1A 1521184.8 669107.0 292.4

FES-3 1616410.4 736040.4 143.9

FES-3A 1616311.4 735904.6 139.3

FES-3B 1611359.3 732784.5 142.5

FES-4 1608699.4 732017.0 142.6

FES-5 1605493.6 731399.7 147.1

FES-6 1598212.9 725299.3 174.4

FES-9 1583302.9 711497.9 271.6

FES-10A 1563547.6 698025.3 321.4

FES-12 1560130.5 687972.2 322.5

SB-1A 1547803.7 676160.2 321.0

SB-1B 1551257.2 677175.4 327.5

SB-2 1540348.5 674275.0 316.3

SB-3 1540348.5 670744.8 322.4

CHPE Segment 4&5 - Package 3

HDD Soil Boring Coordinates and Elevations

Notes:

- Northings and Eastings are provided in NAD83 New York State Plane East Zone. 

- Elevations are referenced to the NAVD88 datum.

* TRC boring coordinates as shown in Table 1-6 in AECOM report (reference below). Boring elevations 

estimated from November 2021 topographic survey by Williams Aerial.

** AECOM boring coordinates and elevations as shown in Table 1-6 in AECOM report.

*** Kiewit boring coordinates and elevations are noted on the boring logs.

Reference:

AECOM, Geotechnical Data Report, Upland Segments: Putnam Station, Washington County, to 

Cementon, Green County, NY, Champlain Hudson Power Express, dated May 28, 2021.

TRC*

AECOM**
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Surficial Geology and 
Geotechnical Borings

Fort Edward to Saratoga
Figure 3-4

Champlain Hudson Power Express Inc.
Champlain Hudson Power Express Project

DATA SOURCES: ESRI, NYSDOT, NOAA, USACE, NYDOS, TDI, TRC Y:\P
roj
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og - Outwash sand and gravel
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r - Bedrock
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Bedrock Geology and 
Geotechnical Borings

Fort Edward to Saratoga
Figure 4-4

Champlain Hudson Power Express Inc.
Champlain Hudson Power Express Project

DATA SOURCES: ESRI, NYSDOT, NOAA, USACE, NYDOS, TDI, TRC Y:\P
roj
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BORING CONTRACTOR: SHEET        1          OF         2

ADT PROJECT NAME: CHPE -

DRILLER: PROJECT NO.:     60323056

Francisco M. HOLE NO.: FES-10A

SOILS ENGINEER/GEOLOGIST: START DATE:   3/10/21

Jillian Kosinski FINISH DATE:   3/10/21

LOCATION: Jones Road, Saratoga Springs, NY (CP Rail) MP-147.58 OFFSET:    N/A

  GROUND WATER OBSERVATIONS CASING SAMPLER DRILL BIT CORE BARREL DRILL RIG:   Geoprobe 7822DT

Water at 16' bgs  TYPE BORING TYPE:  SPT

 SIZE I.D. BORING O.D.:   4.5"

 SIZE O.D. SURFACE ELEV.:

 HAMMER WT. LONGITUDE:

D CORING S A M P L E  HAMMER FALL LATITUDE:
E RATE DEPTHS TYPE PEN. REC. N USCS STRAT.
P MIN/FT FROM     -     TO AND in in BLOWS PER 6 in ON SAMPLER Corr.(2) CLASS. CHNG. FIELD IDENTIFICATION OF SOILS
T (FEET) NO. (ROCK QUALITY DESIGNATION) DEPTH
H

0'-5' SP
1.0

2.0

3.0
3'-5' S-1

4.0

5.0
5'-7' S-2 24" 24" 2 3 2 3 3 SP

6.0

7.0
7'-9' S-3 24" 24" 2 3 3 3 4 SP

8.0

9.0
9'-11' S-4 24" 24" 5 5 5 5 7 SP

10.0

11.0
11'-'13' S-5 24" 24" 5 5 5 5 7 SP/SM

12.0

13.0
13'-15' S-6 24" 24" 4 5 5 5 7 SM

14.0

15.0
15'-17' S-7 24" 24" 5 6 7 7 8 SM

16.0

17.0

18.0

19.0

20.0

    NOTES: The information contained on this log is not warranted
(1) Thick-wall ring lined drive sampler (California sampler) used for SPT samples. Rings dimensions = 2-1/2" O.D. by 2-7/16" I.D. by 6" length. to show the actual subsurface condition. The contractor
(2) Correction factor: Ncorr=N*(2.02-1.3752)in./(3.02-2.42)in. = N*0.65. agrees that he will make no claims against AECOM

 if he finds that the actual conditions do not conform
to those indicated by this log.

Soil description represents a field identification after D.M. Burmister unless otherwise noted.

 SAMPLE TYPE: S= SPLIT SPOON U=SHELBY TUBE R=ROCK CORE
 PROPORTIONS: TRACE=1-10% LITTLE=10-20% SOME=20-35%  AND=35-50%

9.0': Brown fine-medium SAND; loose, moist

11.0': Brown fine-medium SAND, trace to little silt increasing
with depth; loose, moist

13.0': Brown/Orange fine-medium SAND, little silt; loose,
moist, organicss (fine roots) at 13.0'-13.3'

15.0': Brown/Dark brown fine-medium SAND; little silt; loose,
saturated at 16' bgs

TR-3; (16.0'-16.5')

0.0': Brown fine-medium SAND; very loose, slightly moist

TR-1; (3.0'-5.0')

5.0': SAA, Brown-dark brown with depth, trace organics with
depth

7.0': Dark brown fine-medium SAND, trace organics; very
loose, moist

8.0': SAA; Dark brown lightening to Brown with depth
TR-2; (8.0'-8.5')

BORING LOG

30"

140 lbs

4.5"

4"

Flush Joint Steel

30"

140 lbs

3"

2.5"

California
Modified

3 7/8"

 - -

Tricone
Roller Bit

Si
lty

 S
AN

D
SA

N
D

Hand Cleared

SA
N

D



BORING CONTRACTOR: SHEET      2       OF     2

ADT PROJECT NAME: CHPE -

DRILLER: PROJECT NO.:     60323056

Francisco M. HOLE NO.: FES-10A

SOILS ENGINEER: START DATE:   3/10/21

Jillian Kosinski BORING LOG FINISH DATE:   3/10/21

LOCATION: Jones Road, Saratoga Springs, NY (CP Rail) MP-147.58 OFFSET:    N/A

CORING DEPTHS TYPE PEN. REC. N USCS STRAT.

RATE FROM     -     TO AND in in BLOWS PER 6 in ON SAMPLER Corr. CLASS. CHNG. FIELD IDENTIFICATION OF SOILS

MIN/FT (FEET) NO. (ROCK QUALITY DESIGNATION) DEPTH

20'-22' S-8 24 18 3 5 5 5 7 SP
21.0

22.0

23.0

24.0

25.0
25'-27' S-9 24 15 8 8 11 15 12 SP

26.0

27.0

28.0

29.0

30.0
30'-32' S-10 24 18 7 8 10 14 12 SM

31.0

32.0

33.0

34.0

35.0
35'-37' S-11 24 18 18 17 24 33 27 SM

36.0

37.0

38.0
38'-40' S-12 24 24 11 12 18 24 20 SM

39.0

40.0

41.0

42.0

43.0

44.0

45.0

    NOTES: The information contained on this log is not warranted
to show the actual subsurface condition. The contractor
agrees that he will make no claims against AECOM
 if he finds that the actual conditions do not conform

Soil description represents a field identification after D.M. Burmister unless otherwise noted. to those indicated by this log.
 SAMPLE TYPE: S= SPLIT SPOON U=SHELBY TUBE R=ROCK CORE
 PROPORTIONS: TRACE=1-10% LITTLE=10-20% SOME=20-35%  AND=35-50%

38.0': Gray/brown fine SAND, some silt grading to Gray fine
SAND and silt with depth; saturated, medium dense

TR-5; (39.5'-40.0')

FES-10A terminated at 40', backfill and grout to surface

20.0': Gray/brown fine-medium SAND, trace silt; loose,
saturated

25.0': Gray/brown fine-medium SAND, trace to little silt
increasing with depth; loose-medium dense, saturated

TR-4; (26.0'-26.5')

30.0': Gray/brown fine-medium SAND, little silt; saturated,
medium dense

35.0': Gray/brown fine-medium SAND, little silt grading to
fine SAND, some silt with depth; saturated, medium dense

SA
N

D
Si

lty
 S

AN
D

D
E
P
T
H



Aquifer
CHPE - Ft. Edward - Saratoga Borings

LABORATORY SOIL TESTING DATA SUMMARY

BORING SAMPLE DEPTH IDENTIFICATION TESTS REMARKS

WATER LIQUID PLASTIC PLAS. USCS SIEVE HYDROMETER

NO. NO. CONTENT LIMIT LIMIT INDEX SYMB. MINUS % MINUS

 (1) NO. 200 2 m

(ft) (%) (-) (-) (-) (%) (%)

FES-1 S-2 5-7 18.9 ML 75.9 5
FES-1 S-4 9-11 19.5 SM 35 4
FES-3 S-2 7-9 18.4 20 15 5 SC-SM 34.5 13
FES-3 S-5 13-15 7.0 SW-SM 9 2

FES-3B S-3 7-9 15.6 SM 28 7
FES-3B S-8 20-22 24.8 42 18 24 CL 80.3 29
FES-3B S-10 30-32 19.1 - 16 NP SP-SM 9.6 3
FES-5 S-3 7-9 40.2 97 28 69 CH 99 80
FES-5 S-7 15-17 44.0 84 27 57 CH 100 87
FES-7 S-3 7-9 26.2 SP-SM 9.6 2
FES-7 S-7 15-17 23.2 SP-SM 11.2 2
FES-7 S-10 30-32 54.0 65 21 44 CH 99 67
FES-9 S-3 7-9 26.3 SM 22.1 2
FES-9 S-7 15-17 22.6 SM 20.5 3
FES-9 S-9 25-27 55.4 63 19 44 CH 99 54

FES-10A S-3 7-9 11.0 SM 13.1 2
FES-10A S-7 15-17 21.3 SM 13.7 3
FES-10A S-9 25-27 24.8 SP-SM 8.5 2
FES-12 S-3 7-9 6.3 SP-SM 6.2 2
FES-12 S-6 15-17 10.2 SM 43.7 2
FES-12 S-8 25-27 2.6 SP-SM 6.8 2

Note:  (1)  USCS symbol based on visual observation and Sieve and Atterberg limits reported.

Prepared by:  NG
Reviewed by:  RT
Date:  5/22/2021 

TerraSense, LLC
45H Commerce Way
Totowa, NJ  07512

Project No.: 7853-21002
File: Indx1.xlsx

 Page 1 of 1



Symbol  ◇ 
Boring FES-10A FES-10A FES-10A

Sample S-3 S-7 S-9

Depth 7-9 15-17 25-27

% +3" 0 0 0

% Gravel 0 0 0

% SAND 86.9 86.3 91.5

%C SAND 0 0 0

%M SAND 1.7 7.2 5

%F SAND 85.2 79.1 86.5

% FINES 13.1 13.7 8.5

D100 (mm) 4.75 0.841 2

D60 (mm) 0.203 0.281 0.239

D30 (mm) 0.13 0.17 0.17

D10 (mm) 0.059 0.05 0.095

Cc 1.4 2.1 1.3

Cu 3.4 5.6 2.5

Sieve
Size/ID # Percent Finer Data

6"

4"

3"

1 1/2"

1"

3/4"

1/2"

3/8"

#4

#10

SYMBOL w (%) LL PL PI USCS AASHTO USCS DESCRIPTION AND REMARKS #20

#40

#60

#100

#140

#200
5 m 4 4 3

2 m 2 3 2
1 m 2 3 2

Open Symbols: Sieve analysis by ASTM D6913
Filled symbols: Hydrometer analysis by ASTM D7928 corrected for complete sample

13.1

99.9

98.3

76.0

36.3

22.1

DATE

SM
A-2-4

(0)

A-3
(0)

Brown, Poorly graded sand with silt 05/06/21

Brown, Silty sand 05/06/21

A-2-4
(0)

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

PARTICLE SIZE DISTRIBUTION
ASTM D6913 & ASTM D7928



◇

 24.8

11.0

21.3 Brown, Silty sand 05/06/21SM

SP-SM

Aquifer
CHPE - Ft. Edward - Saratoga Borings

    TerraSense, LLC #7853-21002

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

10.6

100.0

92.8

49.9

21.7

16.3

8.513.7

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

95.0

63.7

16.6

0

10

20
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0.0010.010.1110100
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PARTICLE SIZE -mm

3" 1 
1/
2"

3/
4"

3/
8"

#4 #1
0

#2
0

#4
0

#6
0

#1
00

#1
40

#2
00

COARSE FINE COARSE MEDIUM FINE

SILT or CLAYSANDGRAVELCOBBLES

TerraSense Analysis File: GrainSizeV6Rev1a14  Siev1g.xlsx  5/22/2021
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1" TOPSOIL & ORGANIC MATERIAL

Brown mf SAND; trace SILT (moist, non-plastic)  SP

Similar Soil (moist, non-plastic)  SP

Similar Soil (moist, non-plastic)  SP

Similar Soil (moist, non-plastic)  w = 9.5%  SP

Similar Soil (moist, non-plastic)  SP

Advanced casing to 10.0 feet and began advancing 3 7/8" tri-cone

roller bit wet rotary open hole within the borehole.

Brown mf SAND; trace SILT (wet, non-plastic)  SP

Brown mf+ SAND; trace SILT (wet, non-plastic)  w = 26.4%,

% Fines = 6.6%  SP-SM

(3" Brass Lined Split Spoon) Brown mf SAND; trace SILT (wet,

non-plastic)  SP
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Casing

Automatic

Boring No.:

medium

coarse

of

Inspector:

-

*15.0'

0-10%

3/15/2022

Time

BLOWS ON
SAMPLER

PER 6"
2"  O.D.

SAMPLER

Weight:

c

fine

ATLANTIC TESTING LABORATORIES, Limited

CD10279D-01-04-22

Champlain Hudson Power Express, Design Package 3

Project:

-

Coordinates

140

-

HW (4") Casing/3 7/8" Wet Rotary

R
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in.

Report No.:

Camren Campeau (ATL)

*15.0'

Boring Advance By:

140140140

AM

PM

K-147.6

Fall:

Hammer Type:

1563432.5

Client:

*15.0'

Ground Elev.:

35-50%

Various Locations, New York

Sheet

Undisturbed Sample (Shelby Tube)

10.0'

Kiewit Engineering (NY) Corp.

To
10-20%

-

Subsurface Investigation

and -

Rock Core

lbs.
S
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DEPTH
OF

SAMPLE

140

trace

Subsurface Investigation

Groundwater Observations

3/15/2022 AM

littlem

CLASSIFICATION OF MATERIAL

some

10.0'

Split Spoon Sample

DepthDate

Start Date:

Boring Location:

3/14/2022

10.0'30

f

3/15/2022

Sampler Hammer

See Boring Location Plan
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Jeffrey Donovan; Jarod Busch
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6

16

24

20

(3" Brass Lined Split Spoon) Similar Soil (wet, non-plastic)  SP

(3" Brass Lined Split Spoon) Brown mf+ SAND; trace SILT (wet,

non-plastic)  w = 26.6%, % Fines = 4.1%  SP

Similar Soil (wet, non-plastic)  SP

Similar Soil (wet, non-plastic)  SP

Similar Soil (wet, non-plastic)  w = 26.4%  SP

27.0
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Boring terminated at 41.0 feet.

Notes:

1. Borehole backfilled with cement-bentonite grout.

2. Soil classifications based on ATL Field Engineer's field

classification.

3. Borehole was advanced with ATL's Geoprobe 7822D7 (Rig

Unit No. CDGV706) drill rig.
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LL PL PI

ATLANTIC TESTING LABORATORIES
LABORATORY TEST SUMMARY TABLE

ATL No. CD10279: Kiewit Infrastructure Co. - Champlain Hudson Power Express - Design Package 3

K-134.4

Rock 

CERCHAR 

Abrasiveness 

Corrected CAI

pH
Resistivity 

(ohm-cm)

Water-

Soluble 

Chloride 

(ppm)

Rock 

Splitting 

Tensile 

Strength 

(psi)

Rock 

Unconfined 

Compressive 

Strength 

(psi)

Water-

Soluble 

Sulfate 

(ppm)

Organic 

Content 

(%)

Boring ID
Sample 

No.

Sample 

Depth 

(ft.)

Atterburg Limits
Moisture 

Content 

(%)

Percent 

Finer 

No. 200

Sieve

Soil/Rock Description

S-5 8.0-10.0 Grey f SAND; little SILT -- 26.2 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Grey f SAND; trace SILT 9.5 27.5 -- -- -- -- -- -- -- -- -- -- --

S-10 29.0-31.0 Grey f SAND; little SILT 15.0 23.3 -- -- -- -- -- -- -- -- -- -- --

S-13 44.0-46.0 Grey SILT; and f SAND 55.0 27.4 -- -- -- -- -- -- -- -- -- -- --

S-5 8.0-10.0
Orangish-Brown f SAND; trace 

SILT
-- 26.9 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Grey mf+ SAND; trace SILT 5.7 25.9 -- -- -- -- -- -- -- -- -- -- --

S-11 31.0-33.0 Grey mf+ SAND; trace SILT 5.7 22.0 -- -- -- -- -- -- -- -- -- -- --

S-15 49.0-51.0 Grey mf SAND; little SILT 14.8 23.4 NP NP NP -- -- -- -- -- -- -- --

S-2 2.0-4.0 Brown mf SAND; trace SILT -- -- -- -- -- -- 0 75 5.02 412,800

S-5 8.0-10.0 Brown mf SAND; trace SILT -- 23.9 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0
Brown cmf+ SAND; trace SILT; 

trace f GRAVEL
3.0 22.2 -- -- -- -- -- -- -- -- -- -- --

S-9 29.0-31.0
Brownish-Grey f SAND; little 

SILT
12.0 26.7 -- -- -- -- -- -- -- -- -- -- --

S-12 44.0-46.0 Grey f SAND; trace SILT -- 29.0 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0 Brown mf SAND; trace SILT -- 9.5 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; trace SILT 6.6 26.4 -- -- -- -- -- -- -- -- -- -- --

ST-1C 27.0-29.0 Brown mf+ SAND; trace SILT 4.1 26.6 -- -- -- -- -- -- -- -- -- -- --

S-11 39.0-41.0 Brown mf SAND; trace SILT -- 26.4 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0 Brown mf SAND; trace SILT -- 12.0 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; trace SILT 6.6 24.5 -- -- -- -- -- -- -- -- -- -- --

TR-1C 29.0-31.0 Brown mf+SAND; trace SILT 7.6 24.0 -- -- -- -- -- -- -- -- -- -- --

S-2 2.0-4.0 Brown cmf SANDl trace SILT -- -- -- -- -- -- 600 20 7.10 13,029 -- -- --

S-5 8.0-10.0 Brown mf SAND; little SILT -- 16.7 -- -- -- -- -- -- -- -- -- -- --

S-8 24.0-26.0 Grey mf SAND; little SILT -- 23.4 -- -- -- -- -- -- -- -- -- -- --

S-1 0.0-2.0
Brown cmf SANDl trace CLAY; 

trace OM
-- -- -- -- -- 2.2 -- -- -- -- -- -- --

S-5 8.0-10.0 Brown mf SAND; trace SILT -- 8.2 -- -- -- -- -- -- -- -- -- -- --

ST-1 25.0-27.0
Brown cf+ SAND; some SILT; 

trace mf GRAVEL
-- 23.4 -- -- -- -- -- -- -- -- -- -- --

S-8 34.0-36.0
Brown cf+ SAND; some SILT; 

trace mf+ GRAVEL
-- 22.1 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0
Brown c-mf SAND; trace SILT; 

trace f GRAVEL
-- 8.9 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; and SILT -- 28.6 -- -- -- -- -- -- -- -- -- -- --

TR-1c 29.0-31.0 Brown mf+ SAND; trace SILT -- 8.3 -- -- -- -- -- -- -- -- -- -- --

S-9 38.0-40.0 Brown f SAND; little SILT -- 23.9 -- -- -- -- -- -- -- -- -- -- --

K-149.7

K-149.8

K-146.4

K-146.5

K-147.6

K-148.5

K-149.5

K-146.3

Page 5 of 8









MEMORANDUM 

 

DATE: December 7, 2022 

 

TO: Antonio Marruso, P.E.; CHA Consulting, Inc. 

 

FROM: Matthew Hawley, P.E.; Kiewit Engineering (NY) Corp.  

 Jaren Knighton; Kiewit Engineering (NY) Corp. 

  

SUBJECT: Geotechnical Data: Segment 4 – Package 3 – HDD Crossing 37 – Revision 1 

 Champlain Hudson Power Express Project  

 Saratoga Springs, New York 

 

 

Kiewit Engineering is providing the attached geotechnical data for use in the horizontal direction drill 

(HDD) design for the Champlain Hudson Power Express project in Upstate New York. This HDD 

crossing is located in Saratoga Springs, New York. The approximate station for the start of HDD 

crossing Number 37 is STA 30839+00 (43.1185°N, 73.7432°W). 

The geotechnical data at this HDD crossing is attached. The available data is taken from the previous 

investigation by TRC and from a recent investigation by Atlantic Testing Laboratories (ATL), 

referenced below. 

• TRC, Geotechnical Data Report, Champlain Hudson Power Express, Canadian Pacific Railway 

Borings MP 113.1-177.1, dated March 29, 2013. 

• Atlantic Testing Laboratories, Subsurface Investigation Services, Champlain Hudson Power 

Express, Design Package 3, Glens Falls to Ballston Spa, New York, dated June 15, 2022.  

Contact us if you have questions or require additional information. 

 

Kiewit Project Number: 20001480 Page 1 of 1  



HDD 37
Borings B148.4-1, B148.4-5,

K-148.5
Segment 4 - Design Package 3



Firm Boring
Northing 

(feet)

Easting 

(feet)

Ground Surface 

Elevation (feet)

A136.0-1 1611762.7 732951.9 146.6

A137.9-1 1602848.9 729488.6 157.2

B134.6-1 1617614.3 737160.7 140.2

B135.1-1 1615942.5 735298.2 130.7

B135.35-1 1615043.9 734326.1 147.7

B140.0-1 1594313.7 721767.2 205.0

B144.2-1 1577578.6 707868.0 307.5

B144.3-1 1577307.0 707733.5 307.4

B144.5-1 1576380.0 707249.6 308.5

B144.8-1 1574825.2 706447.7 310.8

B145.0-1 1574014.3 706034.4 312.7

B145.48 1571450.2 704693.3 320.4

B146.1-1 1568896.3 703364.4 321.4

B146.5-1 1566773.3 702083.1 323.6

B148.4-1 1561976.4 694067.5 326.0

B148.4-5 1561817.7 693531.9 327.4

B149.87-1 1559610.1 686723.2 325.2

B151.58-1 1551257.2 677175.4 336.4

B152.6-0 1550004.2 676432.6 329.3

B153.1-1 1547302.8 676031.8 322.5

B154.3-1 1541375.5 674232.0 321.5

B155.2-1 1536685.4 674403.7 313.7

B155.7-1 1534202.1 674175.1 340.0

B157.9-1 1524284.2 668932.6 246.0

B158.1-1 1523474.2 668924.1 243.0

B158.22-1 1522640.9 669168.4 279.1

BM-1A 1521184.8 669107.0 292.4

FES-3 1616410.4 736040.4 143.9

FES-3A 1616311.4 735904.6 139.3

FES-3B 1611359.3 732784.5 142.5

FES-4 1608699.4 732017.0 142.6

FES-5 1605493.6 731399.7 147.1

FES-6 1598212.9 725299.3 174.4

FES-9 1583302.9 711497.9 271.6

FES-10A 1563547.6 698025.3 321.4

FES-12 1560130.5 687972.2 322.5

SB-1A 1547803.7 676160.2 321.0

SB-1B 1551257.2 677175.4 327.5

SB-2 1540348.5 674275.0 316.3

SB-3 1540348.5 670744.8 322.4

CHPE Segment 4&5 - Package 3

HDD Soil Boring Coordinates and Elevations

Notes:

- Northings and Eastings are provided in NAD83 New York State Plane East Zone. 

- Elevations are referenced to the NAVD88 datum.

* TRC boring coordinates as shown in Table 1-6 in AECOM report (reference below). Boring elevations 

estimated from November 2021 topographic survey by Williams Aerial.

** AECOM boring coordinates and elevations as shown in Table 1-6 in AECOM report.

*** Kiewit boring coordinates and elevations are noted on the boring logs.

Reference:

AECOM, Geotechnical Data Report, Upland Segments: Putnam Station, Washington County, to 

Cementon, Green County, NY, Champlain Hudson Power Express, dated May 28, 2021.

TRC*

AECOM**
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Surficial Geology and 
Geotechnical Borings

Fort Edward to Saratoga
Figure 3-4

Champlain Hudson Power Express Inc.
Champlain Hudson Power Express Project

DATA SOURCES: ESRI, NYSDOT, NOAA, USACE, NYDOS, TDI, TRC Y:\P
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Bedrock Geology and 
Geotechnical Borings

Fort Edward to Saratoga
Figure 4-4

Champlain Hudson Power Express Inc.
Champlain Hudson Power Express Project

DATA SOURCES: ESRI, NYSDOT, NOAA, USACE, NYDOS, TDI, TRC Y:\P
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Fort Edward to Saratoga
Figure A-4
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SUMMARY OF LABORATORY TEST 
DATA  

 

Project Name: TDI Champlain Hudson Power Express – CP 
Client Name: Transmission Developers, Inc. 
TRC Project #: 195651 
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S-8 23.5-25.0 SM 0.0 82.5 17.5 - - - - - 26.8 - - - 

B146.1-1 

S-2 2.0-4.0 SM 15.1 65.4 19.5 - - - - - 19.0 - - - 

S-4 6.0-8.0 - - - - - - - - - - 16.8 - - - 

S-5 8.0-10.0 SM 0.0 85.8 14.2 - - - - - 21.8 - - - 

S-6 13.5-15.0 - - - - - - - - - - 22.6 - - - 

S-7 18.5-20.0 - - - - - - - - - - 18.7 - - - 

S-8 23.5-25.0 SM 0.8 79.9 19.3 - - - - - 15.1 - - - 
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S-3 4.0-6.0 - - - - - - - - - - 9.3 - - - 

S-4 6.0-8.0 - - - - - - - - - - 7.5 - - - 
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Project Name: TDI Champlain Hudson Power Express – CP 
Client Name: Transmission Developers, Inc. 
TRC Project #: 195651 
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Tested By: BMH 02/15/13 Checked By: 

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Source: B148.4-1 Depth: 18.5-25.0 FT Sample No.: S-7 & S-8

TRC Engineers, Inc.

Mt. Laurel, NJ Figure

0.5259 0.2403 0.1894 0.1229 0.0905 0.0819 0.77 2.93

BROWN F/M SAND, TR SILT SP-SM

195651 TDI CHAMPLAIN HUDSON POWER EXPRESS - CP
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Tested By: BMH 02/15/13 Checked By: 

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Source of Sample: B148.4-5 Depth: 8.0-10.0 FT Sample Number: S-5

TRC Engineers, Inc.

Mt. Laurel, NJ Figure

0.4888 0.2287 0.1817 0.1197 0.0892 0.0810 0.77 2.82

BROWN F/M SAND, TR SILT SP-SM

195651 TDI CHAMPLAIN HUDSON POWER EXPRESS - CP
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ATLANTIC TESTING LABORATORIES
LABORATORY TEST SUMMARY TABLE

ATL No. CD10279: Kiewit Infrastructure Co. - Champlain Hudson Power Express - Design Package 3

K-134.4

Rock 

CERCHAR 

Abrasiveness 

Corrected CAI

pH
Resistivity 

(ohm-cm)

Water-

Soluble 

Chloride 

(ppm)

Rock 

Splitting 

Tensile 

Strength 

(psi)

Rock 

Unconfined 

Compressive 

Strength 

(psi)

Water-

Soluble 

Sulfate 

(ppm)

Organic 

Content 

(%)

Boring ID
Sample 

No.

Sample 

Depth 

(ft.)

Atterburg Limits
Moisture 

Content 

(%)

Percent 

Finer 

No. 200

Sieve

Soil/Rock Description

S-5 8.0-10.0 Grey f SAND; little SILT -- 26.2 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Grey f SAND; trace SILT 9.5 27.5 -- -- -- -- -- -- -- -- -- -- --

S-10 29.0-31.0 Grey f SAND; little SILT 15.0 23.3 -- -- -- -- -- -- -- -- -- -- --

S-13 44.0-46.0 Grey SILT; and f SAND 55.0 27.4 -- -- -- -- -- -- -- -- -- -- --

S-5 8.0-10.0
Orangish-Brown f SAND; trace 

SILT
-- 26.9 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Grey mf+ SAND; trace SILT 5.7 25.9 -- -- -- -- -- -- -- -- -- -- --

S-11 31.0-33.0 Grey mf+ SAND; trace SILT 5.7 22.0 -- -- -- -- -- -- -- -- -- -- --

S-15 49.0-51.0 Grey mf SAND; little SILT 14.8 23.4 NP NP NP -- -- -- -- -- -- -- --

S-2 2.0-4.0 Brown mf SAND; trace SILT -- -- -- -- -- -- 0 75 5.02 412,800

S-5 8.0-10.0 Brown mf SAND; trace SILT -- 23.9 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0
Brown cmf+ SAND; trace SILT; 

trace f GRAVEL
3.0 22.2 -- -- -- -- -- -- -- -- -- -- --

S-9 29.0-31.0
Brownish-Grey f SAND; little 

SILT
12.0 26.7 -- -- -- -- -- -- -- -- -- -- --

S-12 44.0-46.0 Grey f SAND; trace SILT -- 29.0 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0 Brown mf SAND; trace SILT -- 9.5 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; trace SILT 6.6 26.4 -- -- -- -- -- -- -- -- -- -- --

ST-1C 27.0-29.0 Brown mf+ SAND; trace SILT 4.1 26.6 -- -- -- -- -- -- -- -- -- -- --

S-11 39.0-41.0 Brown mf SAND; trace SILT -- 26.4 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0 Brown mf SAND; trace SILT -- 12.0 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; trace SILT 6.6 24.5 -- -- -- -- -- -- -- -- -- -- --

TR-1C 29.0-31.0 Brown mf+SAND; trace SILT 7.6 24.0 -- -- -- -- -- -- -- -- -- -- --

S-2 2.0-4.0 Brown cmf SANDl trace SILT -- -- -- -- -- -- 600 20 7.10 13,029 -- -- --

S-5 8.0-10.0 Brown mf SAND; little SILT -- 16.7 -- -- -- -- -- -- -- -- -- -- --

S-8 24.0-26.0 Grey mf SAND; little SILT -- 23.4 -- -- -- -- -- -- -- -- -- -- --

S-1 0.0-2.0
Brown cmf SANDl trace CLAY; 

trace OM
-- -- -- -- -- 2.2 -- -- -- -- -- -- --

S-5 8.0-10.0 Brown mf SAND; trace SILT -- 8.2 -- -- -- -- -- -- -- -- -- -- --

ST-1 25.0-27.0
Brown cf+ SAND; some SILT; 

trace mf GRAVEL
-- 23.4 -- -- -- -- -- -- -- -- -- -- --

S-8 34.0-36.0
Brown cf+ SAND; some SILT; 

trace mf+ GRAVEL
-- 22.1 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0
Brown c-mf SAND; trace SILT; 

trace f GRAVEL
-- 8.9 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; and SILT -- 28.6 -- -- -- -- -- -- -- -- -- -- --

TR-1c 29.0-31.0 Brown mf+ SAND; trace SILT -- 8.3 -- -- -- -- -- -- -- -- -- -- --

S-9 38.0-40.0 Brown f SAND; little SILT -- 23.9 -- -- -- -- -- -- -- -- -- -- --

K-149.7

K-149.8

K-146.4

K-146.5

K-147.6

K-148.5

K-149.5

K-146.3

Page 5 of 8









MEMORANDUM 

 Page 1 of 1  

DATE: December 7, 2022 

 

TO: Antonio Marruso, P.E.; CHA Consulting, Inc. 

 

FROM: Matthew Hawley, P.E.; Kiewit Engineering (NY) Corp.  

 Jaren Knighton; Kiewit Engineering (NY) Corp. 

  

SUBJECT: Geotechnical Data: Segment 4 – Package 3 – HDD Crossing 38 – Revision 1 

 Champlain Hudson Power Express Project  

 Saratoga Springs, New York 

 

 

Kiewit Engineering is providing the attached geotechnical data for use in the horizontal direction drill 

(HDD) design for the Champlain Hudson Power Express project in Upstate New York. This HDD 

crossing is located in Saratoga Springs, New York. The approximate station for the start of HDD 

crossing Number 38 is STA 30898+00 (43.1138°N, 73.7642°W). 

The geotechnical data at this HDD crossing is attached. The available data is taken from the previous 

investigation by AECOM and from a recent investigation by Atlantic Testing Laboratories (ATL), 

referenced below. 

• AECOM, Geotechnical Data Report, Upland Segments, Champlain Hudson Power Express, 

dated May 28, 2021. 

• Atlantic Testing Laboratories, Subsurface Investigation Services, Champlain Hudson Power 

Express, Design Package 3, Glens Falls to Ballston Spa, New York, dated June 15, 2022.  

Contact us if you have questions or require additional information. 

 D
R

AF
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HDD 38
Borings K-149.5, FES-12,

K-149.7, KB-149.6
Segment 4 - Design Package 3



Firm Boring
Northing 

(feet)

Easting 

(feet)

Ground Surface 

Elevation (feet)

A136.0-1 1611762.7 732951.9 146.6

A137.9-1 1602848.9 729488.6 157.2

B134.6-1 1617614.3 737160.7 140.2

B135.1-1 1615942.5 735298.2 130.7

B135.35-1 1615043.9 734326.1 147.7

B140.0-1 1594313.7 721767.2 205.0

B144.2-1 1577578.6 707868.0 307.5

B144.3-1 1577307.0 707733.5 307.4

B144.5-1 1576380.0 707249.6 308.5

B144.8-1 1574825.2 706447.7 310.8

B145.0-1 1574014.3 706034.4 312.7

B145.48 1571450.2 704693.3 320.4

B146.1-1 1568896.3 703364.4 321.4

B146.5-1 1566773.3 702083.1 323.6

B148.4-1 1561976.4 694067.5 326.0

B148.4-5 1561817.7 693531.9 327.4

B149.87-1 1559610.1 686723.2 325.2

B151.58-1 1551257.2 677175.4 336.4

B152.6-0 1550004.2 676432.6 329.3

B153.1-1 1547302.8 676031.8 322.5

B154.3-1 1541375.5 674232.0 321.5

B155.2-1 1536685.4 674403.7 313.7

B155.7-1 1534202.1 674175.1 340.0

B157.9-1 1524284.2 668932.6 246.0

B158.1-1 1523474.2 668924.1 243.0

B158.22-1 1522640.9 669168.4 279.1

BM-1A 1521184.8 669107.0 292.4

FES-3 1616410.4 736040.4 143.9

FES-3A 1616311.4 735904.6 139.3

FES-3B 1611359.3 732784.5 142.5

FES-4 1608699.4 732017.0 142.6

FES-5 1605493.6 731399.7 147.1

FES-6 1598212.9 725299.3 174.4

FES-9 1583302.9 711497.9 271.6

FES-10A 1563547.6 698025.3 321.4

FES-12 1560130.5 687972.2 322.5

SB-1A 1547803.7 676160.2 321.0

SB-1B 1551257.2 677175.4 327.5

SB-2 1540348.5 674275.0 316.3

SB-3 1540348.5 670744.8 322.4

CHPE Segment 4&5 - Package 3

HDD Soil Boring Coordinates and Elevations

Notes:

- Northings and Eastings are provided in NAD83 New York State Plane East Zone. 

- Elevations are referenced to the NAVD88 datum.

* TRC boring coordinates as shown in Table 1-6 in AECOM report (reference below). Boring elevations 

estimated from November 2021 topographic survey by Williams Aerial.

** AECOM boring coordinates and elevations as shown in Table 1-6 in AECOM report.

*** Kiewit boring coordinates and elevations are noted on the boring logs.

Reference:

AECOM, Geotechnical Data Report, Upland Segments: Putnam Station, Washington County, to 

Cementon, Green County, NY, Champlain Hudson Power Express, dated May 28, 2021.

TRC*

AECOM**
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BORING CONTRACTOR: SHEET        1          OF         2

ADT PROJECT NAME: CHPE -

DRILLER: PROJECT NO.:     60323056

Francisco M. HOLE NO.: FES-12

SOILS ENGINEER/GEOLOGIST: START DATE:   2/9/21

Alexandra Golden FINISH DATE:   2/9/21

LOCATION: Fort Edward, NY MP - 149.6 OFFSET:    N/A

  GROUND WATER OBSERVATIONS CASING SAMPLER DRILL BIT CORE BARREL DRILL RIG:   Geoprobe 7822DT

No water observed  TYPE BORING TYPE:  SPT

 SIZE I.D. BORING O.D.:   4.5"

 SIZE O.D. SURFACE ELEV.:

 HAMMER WT. LONGITUDE:

D CORING S A M P L E  HAMMER FALL LATITUDE:
E RATE DEPTHS TYPE PEN. REC. N USCS STRAT.
P MIN/FT FROM     -     TO AND in in BLOWS PER 6 in ON SAMPLER Corr.(2) CLASS. CHNG. FIELD IDENTIFICATION OF SOILS
T (FEET) NO. (ROCK QUALITY DESIGNATION) DEPTH
H

0'-5' SP
1.0

SP
2.0

3.0
3'-5' B-1

4.0

5.0
5'-7' S-1 24" 24" 4 7 7 10 9 SP

6.0

7.0
7'-9' S-2 24" 24" 4 7 7 10 5 SP

8.0 SP

9.0
9'-11' S-3 24" 24" 7 9 9 10 12 SP

10.0

11.0
11'-'13' S-4 24" 24" 7 9 12 6 14 SP

12.0

13.0
13'-15' S-5 24" 24" 7 10 13 10 15 SP

14.0

15.0
15'-17' S-6 24" 24" 7 12 11 12 15 SP

16.0

17.0

18.0

19.0

20.0

    NOTES: The information contained on this log is not warranted
(1) Thick-wall ring lined drive sampler (California sampler) used for SPT samples. Rings dimensions = 2-1/2" O.D. by 2-7/16" I.D. by 6" length. to show the actual subsurface condition. The contractor
(2) Correction factor: Ncorr=N*(2.02-1.3752)in./(3.02-2.42)in. = N*0.65. agrees that he will make no claims against AECOM

 if he finds that the actual conditions do not conform
to those indicated by this log.

Soil description represents a field identification after D.M. Burmister unless otherwise noted.

 SAMPLE TYPE: S= SPLIT SPOON U=SHELBY TUBE R=ROCK CORE
 PROPORTIONS: TRACE=1-10% LITTLE=10-20% SOME=20-35%  AND=35-50%

Tricone
Roller Bit

3 7/8"

TR-2; (10.0'-10.5')

11.0': SAA

13.0': SAA

15.0': Light brown fine SAND; medium dense, dry

SA
N

D

TR-1; (3.0'-5.0')

5.0': Brown fine-coarse SAND, trace organics; loose, dry

8.0': Brown fine-medium SAND; loose, dry
7.0': SAA

9.0': SAA

Hand Cleared

 - -

0.0': Dark brown coarse SAND, trace organics

2.0': Brown medium-coarse SAND, trace organics; loose,
dry

BORING LOG

30"

140 lbs

4.5"

4"

Flush Joint Steel

30"

140 lbs

3"

2.5"

California
Modified



BORING CONTRACTOR: SHEET      2       OF     2

ADT PROJECT NAME: CHPE -

DRILLER: PROJECT NO.:     60323056

Francisco M. HOLE NO.: FES-12

SOILS ENGINEER: START DATE:   2/9/21

Alexandra Golden BORING LOG FINISH DATE:   2/9/21

LOCATION: Fort Edward, NY MP - 149.6 OFFSET:    N/A

CORING DEPTHS TYPE PEN. REC. N USCS STRAT.

RATE FROM     -     TO AND in in BLOWS PER 6 in ON SAMPLER Corr. CLASS. CHNG. FIELD IDENTIFICATION OF SOILS

MIN/FT (FEET) NO. (ROCK QUALITY DESIGNATION) DEPTH

20'-22' S-7 24" 24" 9 9 10 10 12 SP
21.0

22.0
22'-27' S-8 24" 24" 12 24 27 28 33 SP

23.0

24.0

25.0

26.0

27.0
27'-32' S-9 24" 24" 4 5 5 4 7 SP

28.0

29.0

30.0

31.0

32.0

33.0

34.0

35.0

36.0

37.0

38.0

39.0

40.0

41.0

42.0

43.0

44.0

45.0

    NOTES: The information contained on this log is not warranted
to show the actual subsurface condition. The contractor
agrees that he will make no claims against AECOM
 if he finds that the actual conditions do not conform

Soil description represents a field identification after D.M. Burmister unless otherwise noted. to those indicated by this log.
 SAMPLE TYPE: S= SPLIT SPOON U=SHELBY TUBE R=ROCK CORE
 PROPORTIONS: TRACE=1-10% LITTLE=10-20% SOME=20-35%  AND=35-50%

FES-12 terminated at 32', grouted to surface.

20.0': SAA
TR-3; (20.5'-21.16')

25.0': SAA

27.0': SAA
TR-4; (30.0'-30.5')

SA
N

D

D
E
P
T
H



Aquifer
CHPE - Ft. Edward - Saratoga Borings

LABORATORY SOIL TESTING DATA SUMMARY

BORING SAMPLE DEPTH IDENTIFICATION TESTS REMARKS

WATER LIQUID PLASTIC PLAS. USCS SIEVE HYDROMETER

NO. NO. CONTENT LIMIT LIMIT INDEX SYMB. MINUS % MINUS

 (1) NO. 200 2 m

(ft) (%) (-) (-) (-) (%) (%)

FES-1 S-2 5-7 18.9 ML 75.9 5
FES-1 S-4 9-11 19.5 SM 35 4
FES-3 S-2 7-9 18.4 20 15 5 SC-SM 34.5 13
FES-3 S-5 13-15 7.0 SW-SM 9 2

FES-3B S-3 7-9 15.6 SM 28 7
FES-3B S-8 20-22 24.8 42 18 24 CL 80.3 29
FES-3B S-10 30-32 19.1 - 16 NP SP-SM 9.6 3
FES-5 S-3 7-9 40.2 97 28 69 CH 99 80
FES-5 S-7 15-17 44.0 84 27 57 CH 100 87
FES-7 S-3 7-9 26.2 SP-SM 9.6 2
FES-7 S-7 15-17 23.2 SP-SM 11.2 2
FES-7 S-10 30-32 54.0 65 21 44 CH 99 67
FES-9 S-3 7-9 26.3 SM 22.1 2
FES-9 S-7 15-17 22.6 SM 20.5 3
FES-9 S-9 25-27 55.4 63 19 44 CH 99 54

FES-10A S-3 7-9 11.0 SM 13.1 2
FES-10A S-7 15-17 21.3 SM 13.7 3
FES-10A S-9 25-27 24.8 SP-SM 8.5 2
FES-12 S-3 7-9 6.3 SP-SM 6.2 2
FES-12 S-6 15-17 10.2 SM 43.7 2
FES-12 S-8 25-27 2.6 SP-SM 6.8 2

Note:  (1)  USCS symbol based on visual observation and Sieve and Atterberg limits reported.

Prepared by:  NG
Reviewed by:  RT
Date:  5/22/2021 

TerraSense, LLC
45H Commerce Way
Totowa, NJ  07512

Project No.: 7853-21002
File: Indx1.xlsx

 Page 1 of 1



Symbol  ◇ 
Boring FES-12 FES-12 FES-12

Sample S-3 S-6 S-8

Depth 7-9 15-17 25-27

% +3" 0 0 0

% Gravel 0 0 0

% SAND 93.8 56.3 93.2

%C SAND 0 0 0

%M SAND 9.3 0 0.1

%F SAND 84.5 56.3 93.1

% FINES 6.2 43.7 6.8

D100 (mm) 2 0.841 2

D60 (mm) 0.327 0.092 0.208

D30 (mm) 0.26 0.063 0.15

D10 (mm) 0.13 0.045 0.092

Cc 1.6 1 1.2

Cu 2.5 2 2.3

Sieve
Size/ID # Percent Finer Data

6"

4"

3"

1 1/2"

1"

3/4"

1/2"

3/8"

#4

#10

SYMBOL w (%) LL PL PI USCS AASHTO USCS DESCRIPTION AND REMARKS #20

#40

#60

#100

#140

#200
5 m 3 2 2

2 m 2 2 2
1 m 2 2 2

6.843.7

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

99.9

78.2

27.3

11.9

100.0

100.0

99.9

94.3

70.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

Aquifer
CHPE - Ft. Edward - Saratoga Borings

    TerraSense, LLC #7853-21002

Brown, Silty sand 05/06/21SM

SP-SM

PARTICLE SIZE DISTRIBUTION
ASTM D6913 & ASTM D7928



◇

 2.6

6.3

10.2

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0
Open Symbols: Sieve analysis by ASTM D6913
Filled symbols: Hydrometer analysis by ASTM D7928 corrected for complete sample

6.2

100.0

90.7

26.4

11.0

7.7

DATE

SP-SM
A-3
(0)

A-3
(0)

Brown, Poorly graded sand with silt 05/06/21

Brown, Poorly graded sand with silt 05/06/21

A-4
(0)

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 P

A
S

S
IN

G
 B

Y
 W

E
IG

H
T

PARTICLE SIZE -mm

3" 1 
1/
2"

3/
4"

3/
8"

#4 #1
0

#2
0

#4
0

#6
0

#1
00

#1
40

#2
00

COARSE FINE COARSE MEDIUM FINE

SILT or CLAYSANDGRAVELCOBBLES

TerraSense Analysis File: GrainSizeV6Rev1a14  Siev1h.xlsx  5/22/2021
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24

24
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Brown cmf SAND; trace SILT (moist, non-plastic)  SP

Similar Soil (moist, non-plastic)  SP

Similar Soil (moist, non-plastic)  SP

Similar Soil (moist, non-plastic)  SP

Brown mf+ SAND; little SILT (moist, non-plastic)  w = 16.7%  SM

Advanced casing to 10.0 feet and began advancing 3 7/8" tri-cone

roller bit wet rotary open hole within the borehole.

Greyish-Brown mf SAND; trace SILT (moist, non-plastic)  SP

Grey mf+ SAND; little SILT (wet, non-plastic)  SM

Grey mf+ SAND; little SILT (wet, non-plastic)  w = 23.4%  SM
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4.0

6.0

8.0

10.0

16.0

21.0

26.0

10.0

WH

3

3

2

4

3

2

4

  2

2

3

3

6

5

3

5

1

2

3

4

5

6

7

8

SS

SS

SS

SS

SS

SS

SS

SS

C
A
S
I
N
G

WET
R
O
T
A
R
Y

0.0

2.0

4.0

6.0

8.0

14.0

19.0

24.0

4

3

3

3

7

5

4

4

3

2

5

4

7

6

7

6

688565.1

2

-

Casing

Automatic

Boring No.:
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Time
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PER 6"
2"  O.D.
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Weight:
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fine

ATLANTIC TESTING LABORATORIES, Limited

CD10279D-01-04-22

Champlain Hudson Power Express, Design Package 3

Project:

-

Coordinates
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-

HW (4") Casing/3 7/8" Wet Rotary
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in.

Report No.:

James LaMarco (ATL)

Boring Advance By:

140140140

AM

K-149.5

Fall:

Hammer Type:

1560286.3

Client:

*5.9'

Ground Elev.:

35-50%

Various Locations, New York

Sheet

Undisturbed Sample (Shelby Tube)

20.0'

Kiewit Engineering (NY) Corp.

To
10-20%
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Subsurface Investigation

and -

Rock Core
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DEPTH
OF

SAMPLE

140

trace

Subsurface Investigation

Groundwater Observations

littlem

CLASSIFICATION OF MATERIAL

some

Split Spoon Sample

DepthDate

Start Date:

Boring Location:

4/27/2022

30

f

Sampler Hammer

See Boring Location Plan

D
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SH

Jeffrey Donovan; Ian Ross

292.1

20-35%

Finish Date:4/27/2022

S
A

M
P

L
E

 N
O

.

1

SS

M
E

T
H

O
D

 O
F

A
D

V
A

N
C

E

From

Drillers:

-

Estimated Groundwater

NX

D
E

P
T

H
 O

F
C

H
A

N
G

E

*May be affected by water utilized to advance the

borehole.

Northing

Easting

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

A
T

L-
LO

G
1 

N
E

  C
D

10
27

9 
K

IE
W

IT
 IN

F
R

A
S

T
R

U
C

T
U

R
E

 C
O

 -
 V

A
R

IO
U

S
 L

O
C

A
T

IO
N

S
 (

P
A

C
K

A
G

E
 3

).
G

P
J 

 A
T

L4
-0

8.
G

D
T

  6
/9

/2
2



12

18
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21

24

(3" Brass Lined Split Spoon) Greyish-Brown mf+ SAND; little SILT

(wet, non-plastic)  SM

(3" Brass Lined Split Spoon) Similar Soil (wet, non-plastic)  SM

(3" Brass Lined Split Spoon) Similar Soil (wet, non-plastic)  SM

Grey mf SAND; little SILT; trace CLAY (moist, very slightly plastic)

SM

Similar Soil (moist, very slightly plastic)  SM
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9
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Boring terminated at 40.0 feet.

Notes:

1. Borehole backfilled with cement-bentonite grout.

2. Soil classifications based on ATL Field Engineer's field

classification.

3. Borehole was advanced with ATL's Geoprobe 7822D7 (Rig

Unit No. CDGV706) drill rig.
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8

14

13

14

16

5

7

Brown cmf SAND; trace CLAY; trace ORGANIC MATERIAL

(moist, very sightly plastic)  OC = 2.2%  SP

Similar Soil (moist, very sightly plastic)  SP

Similar Soil (moist, very sightly plastic)  SP

Similar Soil (moist, very sightly plastic)  SP

Brown mf SAND; trace SILT (moist, non-plastic)  w = 8.2%  SP

Similar Soil (moist, non-plastic)  SP

Similar Soil (moist, non-plastic)  SP
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Boring No.:
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of

Inspector:

-

*11.8'

0-10%

4/26/2022

Time

BLOWS ON
SAMPLER

PER 6"
2"  O.D.

SAMPLER

Weight:

c

fine

ATLANTIC TESTING LABORATORIES, Limited

CD10279D-01-04-22

Champlain Hudson Power Express, Design Package 3

Project:

-

Coordinates

140

-

HW (4") Casing/3 7/8" Wet Rotary

R
ec

o
ve

ry
(I

n
ch

es
)

in.

Report No.:

James LaMarco (ATL)

Boring Advance By:

140140140

AM

K-149.7

Fall:

Hammer Type:

1560006.2

Client:

*13.1'

Ground Elev.:

35-50%

Various Locations, New York
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12
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14

12

(3" Brass Lined Split Spoon) Brown cf+ SAND; some SILT; trace

mf GRAVEL (moist, non-plastic)  w = 23.4%  SM

(3" Brass Lined Split Spoon) Similar Soil (moist, non-plastic)  SM

(3" Brass Lined Split Spoon) Similar Soil (moist, non-plastic)  SM

Brown cf+ SAND; some SILT; trace mf+ GRAVEL (wet,

non-plastic)  w = 22.1%  SM

Similar Soil (wet, non-plastic)  SM
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Boring terminated at 40.0 feet.

Notes:

1. Borehole backfilled with cement-bentonite grout.

2. Soil classifications based on ATL Field Engineer's field

classification.

3. Borehole was advanced with ATL's Geoprobe 7822D7 (Rig

Unit No. CDGV706) drill rig.
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ATLANTIC TESTING LABORATORIES
LABORATORY TEST SUMMARY TABLE

ATL No. CD10279: Kiewit Infrastructure Co. - Champlain Hudson Power Express - Design Package 3

K-134.4

Rock 

CERCHAR 

Abrasiveness 

Corrected CAI

pH
Resistivity 

(ohm-cm)

Water-

Soluble 

Chloride 

(ppm)

Rock 

Splitting 

Tensile 

Strength 

(psi)

Rock 

Unconfined 

Compressive 

Strength 

(psi)

Water-

Soluble 

Sulfate 

(ppm)

Organic 

Content 

(%)

Boring ID
Sample 

No.

Sample 

Depth 

(ft.)

Atterburg Limits
Moisture 

Content 

(%)

Percent 

Finer 

No. 200

Sieve

Soil/Rock Description

S-5 8.0-10.0 Grey f SAND; little SILT -- 26.2 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Grey f SAND; trace SILT 9.5 27.5 -- -- -- -- -- -- -- -- -- -- --

S-10 29.0-31.0 Grey f SAND; little SILT 15.0 23.3 -- -- -- -- -- -- -- -- -- -- --

S-13 44.0-46.0 Grey SILT; and f SAND 55.0 27.4 -- -- -- -- -- -- -- -- -- -- --

S-5 8.0-10.0
Orangish-Brown f SAND; trace 

SILT
-- 26.9 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Grey mf+ SAND; trace SILT 5.7 25.9 -- -- -- -- -- -- -- -- -- -- --

S-11 31.0-33.0 Grey mf+ SAND; trace SILT 5.7 22.0 -- -- -- -- -- -- -- -- -- -- --

S-15 49.0-51.0 Grey mf SAND; little SILT 14.8 23.4 NP NP NP -- -- -- -- -- -- -- --

S-2 2.0-4.0 Brown mf SAND; trace SILT -- -- -- -- -- -- 0 75 5.02 412,800

S-5 8.0-10.0 Brown mf SAND; trace SILT -- 23.9 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0
Brown cmf+ SAND; trace SILT; 

trace f GRAVEL
3.0 22.2 -- -- -- -- -- -- -- -- -- -- --

S-9 29.0-31.0
Brownish-Grey f SAND; little 

SILT
12.0 26.7 -- -- -- -- -- -- -- -- -- -- --

S-12 44.0-46.0 Grey f SAND; trace SILT -- 29.0 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0 Brown mf SAND; trace SILT -- 9.5 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; trace SILT 6.6 26.4 -- -- -- -- -- -- -- -- -- -- --

ST-1C 27.0-29.0 Brown mf+ SAND; trace SILT 4.1 26.6 -- -- -- -- -- -- -- -- -- -- --

S-11 39.0-41.0 Brown mf SAND; trace SILT -- 26.4 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0 Brown mf SAND; trace SILT -- 12.0 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; trace SILT 6.6 24.5 -- -- -- -- -- -- -- -- -- -- --

TR-1C 29.0-31.0 Brown mf+SAND; trace SILT 7.6 24.0 -- -- -- -- -- -- -- -- -- -- --

S-2 2.0-4.0 Brown cmf SANDl trace SILT -- -- -- -- -- -- 600 20 7.10 13,029 -- -- --

S-5 8.0-10.0 Brown mf SAND; little SILT -- 16.7 -- -- -- -- -- -- -- -- -- -- --

S-8 24.0-26.0 Grey mf SAND; little SILT -- 23.4 -- -- -- -- -- -- -- -- -- -- --

S-1 0.0-2.0
Brown cmf SANDl trace CLAY; 

trace OM
-- -- -- -- -- 2.2 -- -- -- -- -- -- --

S-5 8.0-10.0 Brown mf SAND; trace SILT -- 8.2 -- -- -- -- -- -- -- -- -- -- --

ST-1 25.0-27.0
Brown cf+ SAND; some SILT; 

trace mf GRAVEL
-- 23.4 -- -- -- -- -- -- -- -- -- -- --

S-8 34.0-36.0
Brown cf+ SAND; some SILT; 

trace mf+ GRAVEL
-- 22.1 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0
Brown c-mf SAND; trace SILT; 

trace f GRAVEL
-- 8.9 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; and SILT -- 28.6 -- -- -- -- -- -- -- -- -- -- --

TR-1c 29.0-31.0 Brown mf+ SAND; trace SILT -- 8.3 -- -- -- -- -- -- -- -- -- -- --

S-9 38.0-40.0 Brown f SAND; little SILT -- 23.9 -- -- -- -- -- -- -- -- -- -- --

K-149.7

K-149.8

K-146.4

K-146.5

K-147.6

K-148.5

K-149.5

K-146.3

Page 5 of 8



















Pacakge 3 Boring Locations 
Champlain Hudson Power Express

New York
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Material Description

FILL: CLAY, black, very soft, moist 

SAND (SW), gray, very loose to loose, moist, 
fine grained 

SAND with Silt (SM), gray, very loose to loose, 
moist to wet
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EXPLORATORY BORING LOG
Champlain Hudson Power Express

New York

BORING NO: KB-149.6-
DRAFT

PROJECT NUMBER 20001480 LOGGED BY Shahbaz Ahmad COORDINATES
N 1560225.00
E 688365.00

START DATE 11/17/2022 DRILLER/RIG Eric / GROUND ELEV.

FINISH DATE 11/18/2022 DRILL CONTRACTOR ADT Inc. HAMMER TYPE/EFF. Automatic
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Material Description

SAND with Silt (SM), gray, very loose to loose, 
moist to wet

SAND (SW), gray, loose to medium dense, 
moist to wet

SAND with Clay (SC), gray, stiff, moist to wet, 
medium grained

SAND with Silt (SM), gray, very stiff, moist, 
medium grained 
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Notes

3 inch ring sampler 

3 inch ring sampler 
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Champlain Hudson Power Express

New York
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DRAFT

PROJECT NUMBER 20001480 LOGGED BY Shahbaz Ahmad COORDINATES
N 1560225.00
E 688365.00

START DATE 11/17/2022 DRILLER/RIG Eric / GROUND ELEV.

FINISH DATE 11/18/2022 DRILL CONTRACTOR ADT Inc. HAMMER TYPE/EFF. Automatic
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Material Description

SAND (SW), gray, very stiff, moist, medium 
grained 

Boring Terminated at 62 ft
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Champlain Hudson Power Express

New York
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PROJECT NUMBER 20001480 LOGGED BY Shahbaz Ahmad COORDINATES
N 1560225.00
E 688365.00

START DATE 11/17/2022 DRILLER/RIG Eric / GROUND ELEV.

FINISH DATE 11/18/2022 DRILL CONTRACTOR ADT Inc. HAMMER TYPE/EFF. Automatic
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MEMORANDUM 

 

DATE: December 7, 2022 

 

TO: Antonio Marruso, P.E.; CHA Consulting, Inc. 

 

FROM: Matthew Hawley, P.E.; Kiewit Engineering (NY) Corp.  

 Jaren Knighton; Kiewit Engineering (NY) Corp. 

  

SUBJECT: Geotechnical Data: Segment 4 – Package 3 – HDD Crossing 39 – Revision 1 

 Champlain Hudson Power Express Project  

 Saratoga Springs, New York 

 

 

Kiewit Engineering is providing the attached geotechnical data for use in the horizontal direction drill 

(HDD) design for the Champlain Hudson Power Express project in Upstate New York. This HDD 

crossing is located in Saratoga Springs, New York. The approximate station for the start of HDD 

crossing Number 39 is STA 30914+00 (43.1125°N, 73.7699°W). 

The geotechnical data at this HDD crossing is attached. The available data is taken from the previous 

investigation by TRC and from a recent investigation by Atlantic Testing Laboratories (ATL), 

referenced below. 

• TRC, Geotechnical Data Report, Champlain Hudson Power Express, Canadian Pacific Railway 

Borings MP 113.1-177.1, dated March 29, 2013. 

• Atlantic Testing Laboratories, Subsurface Investigation Services, Champlain Hudson Power 

Express, Design Package 3, Glens Falls to Ballston Spa, New York, dated June 15, 2022 

Contact us if you have questions or require additional information. 

 

Kiewit Project Number: 20001480 Page 1 of 1  



HDD 39
Borings K-149.8, B149.87-1,

K-149.9
Segment 4 - Design Package 3



Firm Boring
Northing 

(feet)

Easting 

(feet)

Ground Surface 

Elevation (feet)

A136.0-1 1611762.7 732951.9 146.6

A137.9-1 1602848.9 729488.6 157.2

B134.6-1 1617614.3 737160.7 140.2

B135.1-1 1615942.5 735298.2 130.7

B135.35-1 1615043.9 734326.1 147.7

B140.0-1 1594313.7 721767.2 205.0

B144.2-1 1577578.6 707868.0 307.5

B144.3-1 1577307.0 707733.5 307.4

B144.5-1 1576380.0 707249.6 308.5

B144.8-1 1574825.2 706447.7 310.8

B145.0-1 1574014.3 706034.4 312.7

B145.48 1571450.2 704693.3 320.4

B146.1-1 1568896.3 703364.4 321.4

B146.5-1 1566773.3 702083.1 323.6

B148.4-1 1561976.4 694067.5 326.0

B148.4-5 1561817.7 693531.9 327.4

B149.87-1 1559610.1 686723.2 325.2

B151.58-1 1551257.2 677175.4 336.4

B152.6-0 1550004.2 676432.6 329.3

B153.1-1 1547302.8 676031.8 322.5

B154.3-1 1541375.5 674232.0 321.5

B155.2-1 1536685.4 674403.7 313.7

B155.7-1 1534202.1 674175.1 340.0

B157.9-1 1524284.2 668932.6 246.0

B158.1-1 1523474.2 668924.1 243.0

B158.22-1 1522640.9 669168.4 279.1

BM-1A 1521184.8 669107.0 292.4

FES-3 1616410.4 736040.4 143.9

FES-3A 1616311.4 735904.6 139.3

FES-3B 1611359.3 732784.5 142.5

FES-4 1608699.4 732017.0 142.6

FES-5 1605493.6 731399.7 147.1

FES-6 1598212.9 725299.3 174.4

FES-9 1583302.9 711497.9 271.6

FES-10A 1563547.6 698025.3 321.4

FES-12 1560130.5 687972.2 322.5

SB-1A 1547803.7 676160.2 321.0

SB-1B 1551257.2 677175.4 327.5

SB-2 1540348.5 674275.0 316.3

SB-3 1540348.5 670744.8 322.4

CHPE Segment 4&5 - Package 3

HDD Soil Boring Coordinates and Elevations

Notes:

- Northings and Eastings are provided in NAD83 New York State Plane East Zone. 

- Elevations are referenced to the NAVD88 datum.

* TRC boring coordinates as shown in Table 1-6 in AECOM report (reference below). Boring elevations 

estimated from November 2021 topographic survey by Williams Aerial.

** AECOM boring coordinates and elevations as shown in Table 1-6 in AECOM report.

*** Kiewit boring coordinates and elevations are noted on the boring logs.

Reference:

AECOM, Geotechnical Data Report, Upland Segments: Putnam Station, Washington County, to 

Cementon, Green County, NY, Champlain Hudson Power Express, dated May 28, 2021.

TRC*

AECOM**
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Surficial Geology and 
Geotechnical Borings

Fort Edward to Saratoga
Figure 3-4

Champlain Hudson Power Express Inc.
Champlain Hudson Power Express Project

DATA SOURCES: ESRI, NYSDOT, NOAA, USACE, NYDOS, TDI, TRC Y:\P
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al - Recent alluvium
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k - Kame deposits
km - Kame moraine
ld - Lacustrine delta
ls - Lacustrine sand
lsc - Lacustrine silt and clay
og - Outwash sand and gravel
pm - Swamp deposits
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Brown cmf SAND; trace SILT (moist, non-plastic)  SP

Similar Soil (moist, non-plastic)  SP
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Brown c-mf SAND; trace SILT; trace f GRAVEL (moist,
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Similar Soil (moist, non-plastic)  SP

Brown mf SAND; and SILT (moist, non-plastic)  SM

Brown mf+ SAND; and SILT (wet, non-plastic)  w = 28.6%  SM

2.0

4.0

6.0

8.0

10.0

16.0

21.0

12.0

23.0

WH

1

2

3

2

2

1

  1

2

3

3

3

2

3

1

2

3

4

5

6

7

SS

SS

SS

SS

SS

SS

SS

C
A
S
I
N
G

WET
R
O
T
A
R
Y

0.0

2.0

4.0

6.0

8.0

14.0

19.0

1

3

2

3

3

1

5

1

2

3

3

2

1

4

686994.4

2

-

Casing

Automatic

Boring No.:

medium

coarse

of

Inspector:

-

0-10%

4/19/2022

Time

BLOWS ON
SAMPLER

PER 6"
2"  O.D.

SAMPLER

Weight:

c

fine

ATLANTIC TESTING LABORATORIES, Limited

CD10279D-01-04-22

Champlain Hudson Power Express, Design Package 3

Project:

-

Coordinates

140

-

HW (4") Casing/3 7/8" Wet Rotary

R
ec

o
ve

ry
(I

n
ch

es
)

in.

Report No.:

Camren Campeau (ATL)

Boring Advance By:

140140140

PM

K-149.8

Fall:

Hammer Type:

1559622.7

Client:

*14.2'

Ground Elev.:

35-50%

Various Locations, New York

Sheet

Undisturbed Sample (Shelby Tube)

10.0'

Kiewit Engineering (NY) Corp.

To
10-20%

-

Subsurface Investigation

and -

Rock Core

lbs.
S

A
M

P
L

E
T

Y
P

E

DEPTH
OF

SAMPLE

140

trace

Subsurface Investigation

Groundwater Observations

littlem

CLASSIFICATION OF MATERIAL

some

Split Spoon Sample

DepthDate

Start Date:

Boring Location:

4/19/2022

30

f

Sampler Hammer

See Boring Location Plan

D
E

P
T

H

SH

Jeffrey Donovan; Ian Ross

323.9

20-35%

Finish Date:4/19/2022

S
A

M
P

L
E

 N
O

.

1

SS

M
E

T
H

O
D

 O
F

A
D

V
A

N
C

E

From

Drillers:

-

Estimated Groundwater

NX

D
E

P
T

H
 O

F
C

H
A

N
G

E

*May be affected by water utilized to advance the

borehole.

Northing

Easting

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

A
T

L-
LO

G
1 

N
E

  C
D

10
27

9 
K

IE
W

IT
 IN

F
R

A
S

T
R

U
C

T
U

R
E

 C
O

 -
 V

A
R

IO
U

S
 L

O
C

A
T

IO
N

S
 (

P
A

C
K

A
G

E
 3

).
G

P
J 

 A
T

L4
-0

8.
G

D
T

  6
/9

/2
2



24

18

16

14

16

(3" Brass Lined Split Spoon) Brown mf SAND; trace SILT (wet,
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Light Brown mf SAND; trace SILT; trace ORGANIC MATERIAL

(moist, non-plastic)  SP

Light Brown cmf SAND; trace SILT (moist, non-plastic)  SW

Brown Similar Soil (moist, non-plastic)  SW

Similar Soil (moist, non-plastic)  SW

Brown c-mf SAND; trace SILT (moist, non-plastic)  w = 9.3%  SP

Advanced casing to 10.0 feet and began advancing 3 7/8" tri-cone

roller bit wet rotary open hole within the borehole.

Similar Soil (wet, non-plastic)  SP
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w = 23.9%, LL = 19, PL = 17, PI = 2, % Fines = 77.0%  ML

Brown mf SAND; trace SILT (wet, non-plastic)  SP

Brown mf SAND; trace SILT (moist, non-plastic)  SP

(3" Brass Lined Split Spoon) Brown mf SAND; little SILT (wet,

non-plastic)  w = 22.5%, LL = NP, PL = NP, PI = NP,

% Fines = 13.2%  SM

Brown cmf SAND; some SILT; little CLAY (moist, slightly plastic)

SM

Brown mf SAND; trace SILT (moist, non-plastic)  SP
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LL PL PI

ATLANTIC TESTING LABORATORIES
LABORATORY TEST SUMMARY TABLE

ATL No. CD10279: Kiewit Infrastructure Co. - Champlain Hudson Power Express - Design Package 3

K-134.4

Rock 

CERCHAR 

Abrasiveness 

Corrected CAI

pH
Resistivity 

(ohm-cm)

Water-

Soluble 

Chloride 

(ppm)

Rock 

Splitting 

Tensile 

Strength 

(psi)

Rock 

Unconfined 

Compressive 

Strength 

(psi)

Water-

Soluble 

Sulfate 

(ppm)

Organic 

Content 

(%)

Boring ID
Sample 

No.

Sample 

Depth 

(ft.)

Atterburg Limits
Moisture 

Content 

(%)

Percent 

Finer 

No. 200

Sieve

Soil/Rock Description

S-5 8.0-10.0 Grey f SAND; little SILT -- 26.2 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Grey f SAND; trace SILT 9.5 27.5 -- -- -- -- -- -- -- -- -- -- --

S-10 29.0-31.0 Grey f SAND; little SILT 15.0 23.3 -- -- -- -- -- -- -- -- -- -- --

S-13 44.0-46.0 Grey SILT; and f SAND 55.0 27.4 -- -- -- -- -- -- -- -- -- -- --

S-5 8.0-10.0
Orangish-Brown f SAND; trace 

SILT
-- 26.9 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Grey mf+ SAND; trace SILT 5.7 25.9 -- -- -- -- -- -- -- -- -- -- --

S-11 31.0-33.0 Grey mf+ SAND; trace SILT 5.7 22.0 -- -- -- -- -- -- -- -- -- -- --

S-15 49.0-51.0 Grey mf SAND; little SILT 14.8 23.4 NP NP NP -- -- -- -- -- -- -- --

S-2 2.0-4.0 Brown mf SAND; trace SILT -- -- -- -- -- -- 0 75 5.02 412,800

S-5 8.0-10.0 Brown mf SAND; trace SILT -- 23.9 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0
Brown cmf+ SAND; trace SILT; 

trace f GRAVEL
3.0 22.2 -- -- -- -- -- -- -- -- -- -- --

S-9 29.0-31.0
Brownish-Grey f SAND; little 

SILT
12.0 26.7 -- -- -- -- -- -- -- -- -- -- --

S-12 44.0-46.0 Grey f SAND; trace SILT -- 29.0 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0 Brown mf SAND; trace SILT -- 9.5 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; trace SILT 6.6 26.4 -- -- -- -- -- -- -- -- -- -- --

ST-1C 27.0-29.0 Brown mf+ SAND; trace SILT 4.1 26.6 -- -- -- -- -- -- -- -- -- -- --

S-11 39.0-41.0 Brown mf SAND; trace SILT -- 26.4 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0 Brown mf SAND; trace SILT -- 12.0 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; trace SILT 6.6 24.5 -- -- -- -- -- -- -- -- -- -- --

TR-1C 29.0-31.0 Brown mf+SAND; trace SILT 7.6 24.0 -- -- -- -- -- -- -- -- -- -- --

S-2 2.0-4.0 Brown cmf SANDl trace SILT -- -- -- -- -- -- 600 20 7.10 13,029 -- -- --

S-5 8.0-10.0 Brown mf SAND; little SILT -- 16.7 -- -- -- -- -- -- -- -- -- -- --

S-8 24.0-26.0 Grey mf SAND; little SILT -- 23.4 -- -- -- -- -- -- -- -- -- -- --

S-1 0.0-2.0
Brown cmf SANDl trace CLAY; 

trace OM
-- -- -- -- -- 2.2 -- -- -- -- -- -- --

S-5 8.0-10.0 Brown mf SAND; trace SILT -- 8.2 -- -- -- -- -- -- -- -- -- -- --

ST-1 25.0-27.0
Brown cf+ SAND; some SILT; 

trace mf GRAVEL
-- 23.4 -- -- -- -- -- -- -- -- -- -- --

S-8 34.0-36.0
Brown cf+ SAND; some SILT; 

trace mf+ GRAVEL
-- 22.1 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0
Brown c-mf SAND; trace SILT; 

trace f GRAVEL
-- 8.9 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; and SILT -- 28.6 -- -- -- -- -- -- -- -- -- -- --

TR-1c 29.0-31.0 Brown mf+ SAND; trace SILT -- 8.3 -- -- -- -- -- -- -- -- -- -- --

S-9 38.0-40.0 Brown f SAND; little SILT -- 23.9 -- -- -- -- -- -- -- -- -- -- --

K-149.7

K-149.8

K-146.4

K-146.5

K-147.6

K-148.5

K-149.5

K-146.3
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LL PL PI

ATLANTIC TESTING LABORATORIES
LABORATORY TEST SUMMARY TABLE

ATL No. CD10279: Kiewit Infrastructure Co. - Champlain Hudson Power Express - Design Package 3

K-134.4

Rock 

CERCHAR 

Abrasiveness 

Corrected CAI

pH
Resistivity 

(ohm-cm)

Water-

Soluble 

Chloride 

(ppm)

Rock 

Splitting 

Tensile 

Strength 

(psi)

Rock 

Unconfined 

Compressive 

Strength 

(psi)

Water-

Soluble 

Sulfate 

(ppm)

Organic 

Content 

(%)

Boring ID
Sample 

No.

Sample 

Depth 

(ft.)

Atterburg Limits
Moisture 

Content 

(%)

Percent 

Finer 

No. 200

Sieve

Soil/Rock Description

S-5 8.0-10.0 Brown c-mf SAND; trace SILT 5.4 9.3 -- -- -- -- -- -- -- -- -- -- --

S-8 24.0-26.0
Grey SILT; some mf SAND; trace 

CLAY
77.0 23.9 19 17 2 -- -- -- -- -- -- -- --

ST-1 38.0-41.0 Brown mf SAND; little SILT 13.2 22.5 NP NP NP -- -- -- -- -- -- -- --

S-4 6.0-8.0
Brown mf SAND; trace SILT; 

trace f GRAVEL
2.4 20.7 -- -- -- -- -- -- -- -- -- -- --

S-8 23.0-25.0 Grey SILT; trace f SAND 98.7 24.2 NP NP NP -- -- -- -- -- -- -- --

S-5 8.0-10.0 Grey SILT; little f SAND 89.1 23.5 NP NP NP -- -- -- -- -- -- -- --

S-8 24.0-26.0 Grey SILT; some f SAND 72.0 25.4 -- -- -- -- -- -- -- -- -- -- --

TR-1C 41.0-43.0 Grey SILT; and f SAND 56.0 25.1 -- -- -- -- -- -- -- -- -- -- --

S-12 49.0-51.0
Grey CLAY; little SILT; trace f 

SAND
96.3 33.0 42 21 21 -- -- -- -- -- -- -- --

S-4 6.0-8.0 Brown mf SAND; trace SILT -- 25.8 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; trace SILT 6.2 25.2 -- -- -- -- -- -- -- -- -- -- --

TR-1C 28.0-30.0 Brown SILT; and f SAND 56.0 28.4 -- -- -- -- -- -- -- -- -- -- --

S-2 2.0-4.0 Brown mf+ SAND; trace SILT 7.5 14.1 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0 Brown cmf SAND; trace SILT -- -- -- -- -- -- 400 -- 8.12 -- -- -- --

S-5 8.0-10.0 Brown cmf SAND; trace SILT -- 23.4 -- -- -- -- -- 10 -- 5,805 -- -- --

TR-1A 23.0-25.0
Grey c-mf+ SAND; little SILT; 

little CLAY
35.0 22.1 -- -- -- -- -- -- -- -- -- -- --

S-9 34.0-36.0 Grey mf SAND; trace SILT -- 21.4 -- -- -- -- -- -- -- -- -- -- --

S-2/3 2.0-6.0
Orangish-Brown cmf SAND; 

some c GRAVEL; little SILT
-- -- -- -- -- -- 200 55 7.93 9,159 -- -- --

S-4 6.0-8.0
Dark Orangish-Brown c-mf+ 

SAND; trace SILT; trace f 

GRAVEL

8.6 15.8 -- -- -- -- -- -- -- -- -- -- --

S-6 14.8-16.0
Light Brown mf+ SAND; and 

SILT; little CLAY
45.2 24.3 16 13 3 -- -- -- -- -- -- -- --

S-8 23.0-25.0
Brownish-Grey c-mf+ SAND; 

trace SILT; trace f GRAVEL
5.0 22.0 -- -- -- -- -- -- -- -- -- -- --

S-11 33.0-35.0 Grey f SAND; trace SILT -- 24.2 -- -- -- -- -- -- -- -- -- -- --

S-5 8.0-10.0
Dark Brown c-m+f SAND; trace f 

GRAVEL; trace SILT
5.0 19.0 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Dark Brown f SAND; trace SILT -- 23.4 -- -- -- -- -- -- -- -- -- -- --

S-10 27.0-29.0 Grey c-mf+ SAND; trace SILT 6.9 18.9 -- -- -- -- -- -- -- -- -- -- --

S-12 34.0-36.0 Grey f SAND; little SILT -- 21.9 -- -- -- -- -- -- -- -- -- -- --

K-152.6

K-153.1

K-153.4

K-154.5

K-149.9

K-151.5

K-152.3
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MEMORANDUM 

 

DATE: December 7, 2022 

 

TO: Antonio Marruso, P.E.; CHA Consulting, Inc. 

 

FROM: Matthew Hawley, P.E.; Kiewit Engineering (NY) Corp.  

 Jaren Knighton; Kiewit Engineering (NY) Corp. 

  

SUBJECT: Geotechnical Data: Segment 5 – Package 3 – HDD Crossing 40 – Revision 1 

 Champlain Hudson Power Express Project  

 Saratoga Springs, New York 

 

 

Kiewit Engineering is providing the attached geotechnical data for use in the horizontal direction drill 

(HDD) design for the Champlain Hudson Power Express project in Upstate New York. This HDD 

crossing is located in Saratoga Springs, New York. The approximate station for the start of HDD 

crossing Number 40 is STA 31002+00 (43.0979°N, 73.7955°W). 

The geotechnical data at this HDD crossing is attached. The available data is taken from the previous 

investigation by TRC and from a recent investigation by Atlantic Testing Laboratories (ATL), 

referenced below. 

• TRC, Geotechnical Data Report, Champlain Hudson Power Express, Canadian Pacific Railway 

Borings MP 113.1-177.1, dated March 29, 2013. 

• Atlantic Testing Laboratories, Subsurface Investigation Services, Champlain Hudson Power 

Express, Design Package 3, Glens Falls to Ballston Spa, New York, dated June 15, 2022.  

Contact us if you have questions or require additional information. 

 

Kiewit Project Number: 20001480 Page 1 of 1  



HDD 40
Borings K-151.5, B151.58-1

Segment 5 - Design Package 3



Firm Boring
Northing 

(feet)

Easting 

(feet)

Ground Surface 

Elevation (feet)

A136.0-1 1611762.7 732951.9 146.6

A137.9-1 1602848.9 729488.6 157.2

B134.6-1 1617614.3 737160.7 140.2

B135.1-1 1615942.5 735298.2 130.7

B135.35-1 1615043.9 734326.1 147.7

B140.0-1 1594313.7 721767.2 205.0

B144.2-1 1577578.6 707868.0 307.5

B144.3-1 1577307.0 707733.5 307.4

B144.5-1 1576380.0 707249.6 308.5

B144.8-1 1574825.2 706447.7 310.8

B145.0-1 1574014.3 706034.4 312.7

B145.48 1571450.2 704693.3 320.4

B146.1-1 1568896.3 703364.4 321.4

B146.5-1 1566773.3 702083.1 323.6

B148.4-1 1561976.4 694067.5 326.0

B148.4-5 1561817.7 693531.9 327.4

B149.87-1 1559610.1 686723.2 325.2

B151.58-1 1551257.2 677175.4 336.4

B152.6-0 1550004.2 676432.6 329.3

B153.1-1 1547302.8 676031.8 322.5

B154.3-1 1541375.5 674232.0 321.5

B155.2-1 1536685.4 674403.7 313.7

B155.7-1 1534202.1 674175.1 340.0

B157.9-1 1524284.2 668932.6 246.0

B158.1-1 1523474.2 668924.1 243.0

B158.22-1 1522640.9 669168.4 279.1

BM-1A 1521184.8 669107.0 292.4

FES-3 1616410.4 736040.4 143.9

FES-3A 1616311.4 735904.6 139.3

FES-3B 1611359.3 732784.5 142.5

FES-4 1608699.4 732017.0 142.6

FES-5 1605493.6 731399.7 147.1

FES-6 1598212.9 725299.3 174.4

FES-9 1583302.9 711497.9 271.6

FES-10A 1563547.6 698025.3 321.4

FES-12 1560130.5 687972.2 322.5

SB-1A 1547803.7 676160.2 321.0

SB-1B 1551257.2 677175.4 327.5

SB-2 1540348.5 674275.0 316.3

SB-3 1540348.5 670744.8 322.4

CHPE Segment 4&5 - Package 3

HDD Soil Boring Coordinates and Elevations

Notes:

- Northings and Eastings are provided in NAD83 New York State Plane East Zone. 

- Elevations are referenced to the NAVD88 datum.

* TRC boring coordinates as shown in Table 1-6 in AECOM report (reference below). Boring elevations 

estimated from November 2021 topographic survey by Williams Aerial.

** AECOM boring coordinates and elevations as shown in Table 1-6 in AECOM report.

*** Kiewit boring coordinates and elevations are noted on the boring logs.

Reference:

AECOM, Geotechnical Data Report, Upland Segments: Putnam Station, Washington County, to 

Cementon, Green County, NY, Champlain Hudson Power Express, dated May 28, 2021.

TRC*

AECOM**



New York
Vermont

Massachusetts

Surficial Geology and
Geotechnical Borings

Champlain Hudson Power Express Project

Prepared: 3/14/2013

Champlain Hudson Power Express Inc.

DATA SOURCES:USGS, ESRI, TDI, HDR/DTA, TRC
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Surficial Geology
al - Recent alluvium,
fine sand to gravel
d - Dunes, fine to medium sands
fg - Fluvial sand and/or gravel
h2o, Water
k - Kame deposits, coarse
to fine gravel and/or sand
km - Kame moraine, variable
texture from boulders to sand
ld - Lacustrine delta, coarse
to fine gravel and sand
ls - Lacustrine sand, generally
quartz sand, well sorted, stratified
lsc - Lacustrine silt and clay,
generally laminated silt and clay
og - Outwash sand and gravel,
coarse to fine gravel with sand
pm - Swamp deposits, peat-muck, organic
silt and sand in poorly drained area
r - Bedrock, exposed or generally
within 1 meter of surface
t - Till, variable texture
(boulders to silt)
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#B149.87-1Lat: 43.112001Long: -73.771254Distance to Nearest Crossing:
At Maple Ave
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S-7 18.5-20.0 - - - - - - - - - - 6.4 - - - 

B150.5-1 

S-2 2.0-4.0 - - - - - - - - - - 23.6 - - - 

S-3 4.0-6.0 - - - - - NV NP NP - - 21.5 - - - 

S-4 6.0-8.0 - - - - - - - - - - 24.0 - - - 

S-5 8.0-10.0 - - - - - - - - - - 23.1 - - - 

S-8 23.5-25.0 SM 12.4 71.9 15.7 - - - - - 17.6 - - - 

B151.58-1 

S-2 2.0-4.0 - - - - - - - - - - 11.5 - - - 

S-3 4.0-6.0 CL/ML - - - - 42 26 16 0.4 - 32.5 - - - 

S-4 6.0-8.0 - - - - - - - - - - 29.8 98.3 - - 

S-5 8.0-10.0 - - - - - - - - - - 28.9 - - - 

S-7 18.5-20.0 - - - - - - - - - - 30.1 - - - 

B152.6-0 
S-3 4.0-6.0 - - - - - - - - - - 21.5 - - - 

S-4 6.0-8.0 - 0.0 28.5 71.5 - - - - - 27.6 - - - 



TRC
Engineers, Inc.
Mt. Laurel, NJ

Client:
Project:

Project No.: Figure

TDI CHAMPLAIN HUDSON POWER EXPRESS - CP

TRANSMISSION DEVELOPERS, INC.

195651 3

SOURCE
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USCSSAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY
NO. CONTENT LIMIT LIMIT INDEX

(%) (%) (%) (%)

SOIL DATA

PL
AS

TI
C

IT
Y 

IN
D

EX

0

10

20

30

40

50

60

LIQUID LIMIT
0 10 20 30 40 50 60 70 80 90 100 110

CL-ML

CL or O
L

CH or O
H

ML or OL MH or OH

Dashed line indicates the approximate
upper limit boundary for natural soils
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LIQUID AND PLASTIC LIMITS TEST REPORT

B151.58-1 S-3 4.0-6.0 FT 32.5 26 42 16 CL/ML

B157.9-1 S-5 8.0-10.0 FT 19.5 22 24 2 ML

B161.4-1 S-3 4.0-6.0 FT 14.3 17 25 8 CL

B168.64-1 S-6 13.5-15.0 FT 27.2 25 41 16 CL

B168.86-1 S-4 6.0-8.0 FT 26.6 23 29 6 ML

B169.65-1 S-6 13.5-15.0 FT 30.1 22 31 9 CL

B172.8-1 S-6 13.5-15.0 FT 18.3 NP NV NP

B173.1-1 S-7 18.5-20.0 FT 26.3 19 40 21 CL

B173.9-1 S-6 13.5-15.0 FT 27.4 21 26 5 CL-ML

B176.4-1 S-7 13.5-15.0 FT 31.2 20 32 12 CL
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ATLANTIC TESTING LABORATORIES
LABORATORY TEST SUMMARY TABLE

ATL No. CD10279: Kiewit Infrastructure Co. - Champlain Hudson Power Express - Design Package 3

K-134.4

Rock 

CERCHAR 

Abrasiveness 

Corrected CAI

pH
Resistivity 

(ohm-cm)

Water-

Soluble 

Chloride 

(ppm)

Rock 

Splitting 

Tensile 

Strength 

(psi)

Rock 

Unconfined 

Compressive 

Strength 

(psi)

Water-

Soluble 

Sulfate 

(ppm)

Organic 

Content 

(%)

Boring ID
Sample 

No.

Sample 

Depth 

(ft.)

Atterburg Limits
Moisture 

Content 

(%)

Percent 

Finer 

No. 200

Sieve

Soil/Rock Description

S-5 8.0-10.0 Brown c-mf SAND; trace SILT 5.4 9.3 -- -- -- -- -- -- -- -- -- -- --

S-8 24.0-26.0
Grey SILT; some mf SAND; trace 

CLAY
77.0 23.9 19 17 2 -- -- -- -- -- -- -- --

ST-1 38.0-41.0 Brown mf SAND; little SILT 13.2 22.5 NP NP NP -- -- -- -- -- -- -- --

S-4 6.0-8.0
Brown mf SAND; trace SILT; 

trace f GRAVEL
2.4 20.7 -- -- -- -- -- -- -- -- -- -- --

S-8 23.0-25.0 Grey SILT; trace f SAND 98.7 24.2 NP NP NP -- -- -- -- -- -- -- --

S-5 8.0-10.0 Grey SILT; little f SAND 89.1 23.5 NP NP NP -- -- -- -- -- -- -- --

S-8 24.0-26.0 Grey SILT; some f SAND 72.0 25.4 -- -- -- -- -- -- -- -- -- -- --

TR-1C 41.0-43.0 Grey SILT; and f SAND 56.0 25.1 -- -- -- -- -- -- -- -- -- -- --

S-12 49.0-51.0
Grey CLAY; little SILT; trace f 

SAND
96.3 33.0 42 21 21 -- -- -- -- -- -- -- --

S-4 6.0-8.0 Brown mf SAND; trace SILT -- 25.8 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; trace SILT 6.2 25.2 -- -- -- -- -- -- -- -- -- -- --

TR-1C 28.0-30.0 Brown SILT; and f SAND 56.0 28.4 -- -- -- -- -- -- -- -- -- -- --

S-2 2.0-4.0 Brown mf+ SAND; trace SILT 7.5 14.1 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0 Brown cmf SAND; trace SILT -- -- -- -- -- -- 400 -- 8.12 -- -- -- --

S-5 8.0-10.0 Brown cmf SAND; trace SILT -- 23.4 -- -- -- -- -- 10 -- 5,805 -- -- --

TR-1A 23.0-25.0
Grey c-mf+ SAND; little SILT; 

little CLAY
35.0 22.1 -- -- -- -- -- -- -- -- -- -- --

S-9 34.0-36.0 Grey mf SAND; trace SILT -- 21.4 -- -- -- -- -- -- -- -- -- -- --

S-2/3 2.0-6.0
Orangish-Brown cmf SAND; 

some c GRAVEL; little SILT
-- -- -- -- -- -- 200 55 7.93 9,159 -- -- --

S-4 6.0-8.0
Dark Orangish-Brown c-mf+ 

SAND; trace SILT; trace f 

GRAVEL

8.6 15.8 -- -- -- -- -- -- -- -- -- -- --

S-6 14.8-16.0
Light Brown mf+ SAND; and 

SILT; little CLAY
45.2 24.3 16 13 3 -- -- -- -- -- -- -- --

S-8 23.0-25.0
Brownish-Grey c-mf+ SAND; 

trace SILT; trace f GRAVEL
5.0 22.0 -- -- -- -- -- -- -- -- -- -- --

S-11 33.0-35.0 Grey f SAND; trace SILT -- 24.2 -- -- -- -- -- -- -- -- -- -- --

S-5 8.0-10.0
Dark Brown c-m+f SAND; trace f 

GRAVEL; trace SILT
5.0 19.0 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Dark Brown f SAND; trace SILT -- 23.4 -- -- -- -- -- -- -- -- -- -- --

S-10 27.0-29.0 Grey c-mf+ SAND; trace SILT 6.9 18.9 -- -- -- -- -- -- -- -- -- -- --

S-12 34.0-36.0 Grey f SAND; little SILT -- 21.9 -- -- -- -- -- -- -- -- -- -- --

K-152.6

K-153.1

K-153.4

K-154.5

K-149.9

K-151.5

K-152.3

Page 6 of 8













MEMORANDUM 

Kiewit Project Number: 20001480 Page 1 of 1  

DATE: December 7, 2022 
 
TO: Antonio Marruso, P.E.; CHA Consulting, Inc. 
 
FROM: Matthew Hawley, P.E.; Kiewit Engineering (NY) Corp.  
 Jaren Knighton; Kiewit Engineering (NY) Corp. 
  
SUBJECT: Geotechnical Data: Segment 5 – Package 3 – HDD Crossing 41 – Revision 1 
 Champlain Hudson Power Express Project  
 Saratoga Springs, New York 
 
 
Kiewit Engineering is providing the attached geotechnical data for use in the horizontal direction drill 
(HDD) design for the Champlain Hudson Power Express project in Upstate New York. This HDD 
crossing is located in Saratoga Springs, New York. The approximate station for the start of HDD 
crossing Number 41 is STA 31043+50 (43.0899°N, 73.8066°W). 

The geotechnical data at this HDD crossing is attached. The available data is taken from the previous 
investigations by AECOM and from a recent investigation by Atlantic Testing Laboratories (ATL), 
referenced below. 

• AECOM, Geotechnical Data Report, Upland Segments, Champlain Hudson Power Express, 
dated May 28, 2021. 

• Atlantic Testing Laboratories, Subsurface Investigation Services, Champlain Hudson Power 
Express, Design Package 3, Glens Falls to Ballston Spa, New York, dated June 15, 2022.  

Contact us if you have questions or require additional information. 
 



HDD 41
Borings SB-1B, K-152.3

Segment 5 - Design Package 3



Firm Boring
Northing 

(feet)

Easting 

(feet)

Ground Surface 

Elevation (feet)

A136.0-1 1611762.7 732951.9 146.6

A137.9-1 1602848.9 729488.6 157.2

B134.6-1 1617614.3 737160.7 140.2

B135.1-1 1615942.5 735298.2 130.7

B135.35-1 1615043.9 734326.1 147.7

B140.0-1 1594313.7 721767.2 205.0

B144.2-1 1577578.6 707868.0 307.5

B144.3-1 1577307.0 707733.5 307.4

B144.5-1 1576380.0 707249.6 308.5

B144.8-1 1574825.2 706447.7 310.8

B145.0-1 1574014.3 706034.4 312.7

B145.48 1571450.2 704693.3 320.4

B146.1-1 1568896.3 703364.4 321.4

B146.5-1 1566773.3 702083.1 323.6

B148.4-1 1561976.4 694067.5 326.0

B148.4-5 1561817.7 693531.9 327.4

B149.87-1 1559610.1 686723.2 325.2

B151.58-1 1551257.2 677175.4 336.4

B152.6-0 1550004.2 676432.6 329.3

B153.1-1 1547302.8 676031.8 322.5

B154.3-1 1541375.5 674232.0 321.5

B155.2-1 1536685.4 674403.7 313.7

B155.7-1 1534202.1 674175.1 340.0

B157.9-1 1524284.2 668932.6 246.0

B158.1-1 1523474.2 668924.1 243.0

B158.22-1 1522640.9 669168.4 279.1

BM-1A 1521184.8 669107.0 292.4

FES-3 1616410.4 736040.4 143.9

FES-3A 1616311.4 735904.6 139.3

FES-3B 1611359.3 732784.5 142.5

FES-4 1608699.4 732017.0 142.6

FES-5 1605493.6 731399.7 147.1

FES-6 1598212.9 725299.3 174.4

FES-9 1583302.9 711497.9 271.6

FES-10A 1563547.6 698025.3 321.4

FES-12 1560130.5 687972.2 322.5

SB-1A 1547803.7 676160.2 321.0

SB-1B 1551257.2 677175.4 327.5

SB-2 1540348.5 674275.0 316.3

SB-3 1540348.5 670744.8 322.4

CHPE Segment 4&5 - Package 3

HDD Soil Boring Coordinates and Elevations

Notes:

- Northings and Eastings are provided in NAD83 New York State Plane East Zone. 

- Elevations are referenced to the NAVD88 datum.

* TRC boring coordinates as shown in Table 1-6 in AECOM report (reference below). Boring elevations 

estimated from November 2021 topographic survey by Williams Aerial.

** AECOM boring coordinates and elevations as shown in Table 1-6 in AECOM report.

*** Kiewit boring coordinates and elevations are noted on the boring logs.

Reference:

AECOM, Geotechnical Data Report, Upland Segments: Putnam Station, Washington County, to 

Cementon, Green County, NY, Champlain Hudson Power Express, dated May 28, 2021.

TRC*

AECOM**
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Surficial Geology and 
Geotechnical Borings
Saratoga to Ballston

Figure 3-5

Champlain Hudson Power Express Inc.
Champlain Hudson Power Express Project
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Bedrockl Geology and 
Geotechnical Borings
Saratoga to Ballston

Figure 4-5

Champlain Hudson Power Express Inc.
Champlain Hudson Power Express Project
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Saratoga to Ballston
Figure A-5
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BORING CONTRACTOR: SHEET        1          OF         3

ADT PROJECT NAME: CHPE -

DRILLER: PROJECT NO.:     60323056

Francisco Martinez HOLE NO.:  SB-1B

SOILS ENGINEER/GEOLOGIST: START DATE:  3/18/21

Alexandra Golden FINISH DATE:   3/18/21

LOCATION: Saratoga Springs, NY (CP Rail) MP 152.3 OFFSET:    N/A

  GROUND WATER OBSERVATIONS CASING SAMPLER DRILL BIT CORE BARREL DRILL RIG:  Geoprobe 7822DT

 TYPE BORING TYPE:  SPT

 SIZE I.D. BORING O.D.:   4.5"

 SIZE O.D. SURFACE ELEV.:

 HAMMER WT. LONGITUDE:

D CORING S A M P L E  HAMMER FALL LATITUDE:
E RATE DEPTHS TYPE PEN. REC. N USCS STRAT.
P MIN/FT FROM     -     TO AND in in BLOWS PER 6 in ON SAMPLER Corr.(2) CLASS. CHNG. FIELD IDENTIFICATION OF SOILS
T (FEET) NO. (ROCK QUALITY DESIGNATION) DEPTH
H

0'-5' SP
1.0

2.0
SP

3.0
3'-5' S-1

4.0

5.0
5'-7' S-2 24" 24" 19 25 26 28 33 SP

6.0

7.0
7'-9' S-3 24" 24" 16 17 20 24 13

8.0

9.0
9'-11' S-4 24" 24" 20 16 17 25 21 SP

10.0 SP/SM

11.0
11'-'13' S-5 22" 22" 10 16 38 50/4" 35 SP/SM

12.0

13.0
13'-15' S-6 24" 24" 18 23 21 18 29

14.0

15.0

16.0 16.4' (inferred )

17.0

18.0
18'-20' S-7 24" 24" 5 8 12 7 13 ML

19.0

20.0

    NOTES: The information contained on this log is not warranted
(1) Thick-wall ring lined drive sampler (California sampler) used for SPT samples. Rings dimensions = 2-1/2" O.D. by 2-7/16" I.D. by 6" length. to show the actual subsurface condition. The contractor
(2) Correction factor: Ncorr=N*(2.02-1.3752)in./(3.02-2.42)in. = N*0.65. agrees that he will make no claims against AECOM

 if he finds that the actual conditions do not conform
to those indicated by this log.

Soil description represents a field identification after D.M. Burmister unless otherwise noted.

 SAMPLE TYPE: S= SPLIT SPOON U=SHELBY TUBE R=ROCK CORE
 PROPORTIONS: TRACE=1-10% LITTLE=10-20% SOME=20-35%  AND=35-50%

Light Brown medium to coarse SAND, some fine to medium
gravel, subrounded, loose and dry

 - -

Tricone
Roller Bit

SA
N

D
 &

 G
R

AV
EL

 (e
le

va
te

d 
ra

ilb
ed

 fi
ll)

1': 4" cobbles

2': SAA with trace silt

TR-1; (3.0' - 5.0')

SAA

Light Brown fine to coarse SAND, some fine to medium
gravel, trace silt, dry

Boring Log

30"

140 lbs

4.5"

4"

Flush Joint Steel

30"

140 lbs

3"

2.5"

California
Modified

3 7/8"

Hand Cleared

8.0': Gray silty SAND, some fine to medium gravel,
subrounded

SAA
9.3': Light Brown fine to medium SAND, little silt, some fine
to medium gravel, subangular, moist

TR-2; (10.0'-10.5')
SAA

12.8': Gray silty SAND, little fine gravel

SAA, trace organics

C
la

ye
y 

SI
LT

Gray Clayey SILT, trave fine gravel, subrounded, trace
organics, soft, moist

TR-3; (19.0'-19.5')



BORING CONTRACTOR: SHEET      2       OF     3

ADT PROJECT NAME: CHPE -

DRILLER: PROJECT NO.:     60323056

Francisco Martinez HOLE NO.:  SB-1B

SOILS ENGINEER: START DATE:  3/18/21

Alexandra Golden FINISH DATE:   3/18/21

LOCATION: Saratoga Springs, NY (CP Rail) MP 152.3 OFFSET:    N/A

CORING DEPTHS TYPE PEN. REC. N USCS STRAT.

RATE FROM     -     TO AND in in BLOWS PER 6 in ON SAMPLER Corr. CLASS. CHNG. FIELD IDENTIFICATION OF SOILS

MIN/FT (FEET) NO. (ROCK QUALITY DESIGNATION) DEPTH

21.0 21.5' (inferred )

22.0

23.0 23'-25' S-8 24" 24" 9 10 8 8 12 SP/SM

24.0

25.0

26.0

27.0

28.0
28'-29' S-9 24" 24" 8 8 7 6 10 SP/SM

29.0

30.0

31.0

32.0

33.0 33'-35' S-10 24" 24" 5 6 6 5 8 SP/SM

34.0

35.0

36.0

37.0

38.0 38'-40' S-11 24" 24" 5 8 8 8 10 SP/SM

39.0

40.0

41.0

42.0

43.0
43'-45' S-12 24" 24" 6 5 5 6 10 SP/SM

44.0

45.0

    NOTES: The information contained on this log is not warranted
to show the actual subsurface condition. The contractor
agrees that he will make no claims against AECOM
 if he finds that the actual conditions do not conform

Soil description represents a field identification after D.M. Burmister unless otherwise noted. to those indicated by this log.
 SAMPLE TYPE: S= SPLIT SPOON U=SHELBY TUBE R=ROCK CORE
 PROPORTIONS: TRACE=1-10% LITTLE=10-20% SOME=20-35%  AND=35-50%

Boring Log

SAA

SAA, intervals of light red color, trace organics

SAA
TR-4; (29.0'-29.5')

TR-5; (39.0'-39.5')

Si
lty

 S
AN

D

SAA

Gray brown fine SAND and SILT, trace fine gravel, loose,
moist

D
E
P
T
H



BORING CONTRACTOR: SHEET    3       OF     3

ADR PROJECT NAME: CHPE -

DRILLER: PROJECT NO.:     60323056

Francisco Martinez HOLE NO.: SB-1B

SOILS ENGINEER: START DATE:  3/18/21

Alexandra Golden FINISH DATE:   3/18/21

LOCATION: Saratoga Springs, NY (CP Rail) MP 152.3 OFFSET:    N/A

CORING DEPTHS TYPE PEN. REC. N USCS STRAT.

RATE FROM     -     TO AND in in BLOWS PER 6 in ON SAMPLER Corr. CLASS. CHNG. FIELD IDENTIFICATION OF SOILS

MIN/FT (FEET) NO. (ROCK QUALITY DESIGNATION) DEPTH

45.0

46.0

47.0

48.0 48'-50' S-13 24" 24" 15 11 7 6 12 SP/SM

49.0

50.0

51.0

52.0

53.0

54.0

55.0

56.0

57.0

58.0

59.0

60.0

61.0

62.0

63.0

64.0

65.0

66.0

67.0

68.0

69.0

    NOTES: The information contained on this log is not warranted
to show the actual subsurface condition. The contractor
agrees that he will make no claims against AECOM
 if he finds that the actual conditions do not conform

Soil description represents a field identification after D.M. Burmister unless otherwise noted. to those indicated by this log.
 SAMPLE TYPE: S= SPLIT SPOON U=SHELBY TUBE R=ROCK CORE
 PROPORTIONS: TRACE=1-10% LITTLE=10-20% SOME=20-35%  AND=35-50%

TR-6; (49.0'-49.5')

SB-1B terminated at 50 fbg

Si
lty

 S
AN

D

SAA

Boring Log

D
E
P
T
H



Aquifer
CHPE - Saratoga-Ballston Borings

LABORATORY SOIL TESTING DATA SUMMARY

BORING SAMPLE DEPTH IDENTIFICATION TESTS REMARKS

WATER LIQUID PLASTIC PLAS. USCS SIEVE HYDROMETER ORGANIC 

NO. NO. CONTENT LIMIT LIMIT INDEX SYMB. MINUS % MINUS CONTENT

 (1) NO. 200 2 m (burnoff)

(ft) (%) (-) (-) (-) (%) (%) (%)

SB-1A S-3 7-9 21.1 SW-SM 11 4
SB-1A S-7 15-17 32.0 SP-SM 7 1
SB-1A S-9 25-27 22.1 17 17 NP ML 84.3 8
SB-1B S-3 7-9 12.6 SM 27 5
SB-1B S-7 18-20 22.7 27 18 9 CL 75 11 1.7
SB-1B S-10 33-35 23.6 ML 99.7 10
SB-3 S-3 5-7 5.1 SW-SM 9 2
SB-3 S-7 15-17 16.6 SM 14 3
SB-3 S-9 25-27 18.6 SM 13 3

SB-4A S-4 13-15 7.6 SM 47 15

Note:  (1)  USCS symbol based on visual observation and Sieve and Atterberg limits reported.

Prepared by:  NG
Reviewed by:  CMJ
Date:  5/20/2021 

TerraSense, LLC
45H Commerce Way
Totowa, NJ  07512

Project No.: 7853-21005
File: Indx1.xlsx

 Page 1 of 1



Symbol  ◇ 
Boring SB-1B SB-1B SB-1B

Sample S-3 S-7 S-10

Depth 7-9 18-20 33-35

% +3" 0 0 0

% Gravel 3 2 0

% SAND 70 23 0.3

%C SAND 3 0 0

%M SAND 15 1 0

%F SAND 52 22 0.3

% FINES 27 75 99.7

D100 (mm) 12.7 19.1 0.841

D60 (mm) 0.23 0.057 0.02

D30 (mm) 0.086 0.018 0.009

D10 (mm) 0.007 0.001 0.002

Cc 4.9 4.1 2

Cu 35.4 40.5 10.5

Sieve
Size/ID # Percent Finer Data

6"

4"

3"

1 1/2"

1"

3/4"

1/2"

3/8"

#4

#10

SYMBOL w (%) LL PL PI USCS AASHTO USCS DESCRIPTION AND REMARKS #20

#40

#60

#100

#140

#200
5 m 8 15 18

2 m 5 11 10
1 m 3 9 8

99.775

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

99.9

99.8

97

97

96

92

85

100

99

99

98

98

100

100

100

100

100

Aquifer
CHPE - Saratoga-Ballston Borings

    TerraSense, LLC #7853-21005

Grayish brown, Lean clay with sand 05/11/21CL

ML

PARTICLE SIZE DISTRIBUTION
ASTM D6913 & ASTM D7928



◇

 23.6

12.6

22.7 27 18 9

100

100

100

100

100

100

100

99

97

94
Open Symbols: Sieve analysis by ASTM D6913
Filled symbols: Hydrometer analysis by ASTM D7928 corrected for complete sample

27

90

79

63

44

34

DATE

SM
A-2-4

(0)

A-4
(0)

Grayish brown, Silt 05/11/21

Grayish brown, Silty sand 05/11/21

A-4
(5)

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 P

A
S

S
IN

G
 B

Y
 W

E
IG

H
T

PARTICLE SIZE -mm

3" 1 
1/
2"

3/
4"

3/
8"

#4 #1
0

#2
0

#4
0

#6
0

#1
00

#1
40

#2
00

COARSE FINE COARSE MEDIUM FINE

SILT or CLAYSANDGRAVELCOBBLES

TerraSense Analysis File: GrainSizeV6Rev1a14  Siev1b.xlsx  5/20/2021
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Drawn by:  
ADW 

Scale:   
Not to scale 

Project No.:   
CD10279 

Date:   
April 2022 

Champlain Hudson Power Express 
Design Package 3 

 Glens Falls to Ballston Spa, New York 

ATLANTIC TESTING LABORATORIES, Limited 
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Binghamton, 

NY 
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Grey mf SAND; and SILT; trace ORGANIC MATERIAL (wet,

non-plastic)  SM

Similar Soil (wet, non-plastic)  SM

Grey mf SAND; trace SILT; trace ORGANIC MATERIAL (root

hairs, wood fragments) (wet, non-plastic)  SP

Grey SILT; little CLAY; trace f SAND (wet, slightly plastic)  ML

Grey SILT; little f SAND (wet, non-plastic)  w = 23.5%,

LL = NP, PL = NP, PI = NP, % Fines = 89.1%  ML

Advanced casing to 10.0 feet and began advancing 3 7/8" tri-cone

roller bit wet rotary open hole within the borehole.

Grey SILT; some CLAY; trace f SAND (wet, moderately plastic)

ML-CL

Grey mf SAND; trace SILT (wet, non-plastic)  SP

Grey SILT; some f SAND (wet, non-plastic)  w = 25.4%,
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Casing

Automatic

Boring No.:

medium
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of

Inspector:

-

0-10%

3/16/2022

Time

BLOWS ON
SAMPLER

PER 6"
2"  O.D.

SAMPLER

Weight:

c

fine

ATLANTIC TESTING LABORATORIES, Limited

CD10279D-01-04-22

Champlain Hudson Power Express, Design Package 3

Project:

-

Coordinates

140

-

HW (4") Casing/3 7/8" Wet Rotary

R
ec

o
ve

ry
(I

n
ch

es
)

in.

Report No.:

Camren Campeau (ATL)

Boring Advance By:

140140140

PM

K-152.3

Fall:

Hammer Type:

677030.3

Client:

*2.2'

Ground Elev.:

35-50%

Various Locations, New York

Sheet

Undisturbed Sample (Shelby Tube)

10.0'

Kiewit Engineering (NY) Corp.

To
10-20%

-

Subsurface Investigation

and -

Rock Core

lbs.
S

A
M

P
L

E
T

Y
P

E

DEPTH
OF

SAMPLE

140

trace

Subsurface Investigation

Groundwater Observations

littlem

CLASSIFICATION OF MATERIAL

some

Split Spoon Sample

DepthDate

Start Date:

Boring Location:

3/16/2022

30

f

Sampler Hammer

See Boring Location Plan

D
E

P
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H

SH

Jeffrey Donovan; Jarod Busch

310.6

20-35%

Finish Date:3/16/2022
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% Fines = 72.0%  ML

Similar Soil (wet, non-plastic)  ML

Grey SILT; little CLAY; little f SAND (wet, slightly plastic)  ML

(3" Brass Lined Split Spoon) Grey SILT; and f SAND (wet,

non-plastic)  ML

(3" Brass Lined Split Spoon) Similar Soil (wet, non-plastic)  ML

(3" Brass Lined Split Spoon) Grey SILT; and f SAND (wet,

non-plastic)  w = 25.1%, % Fines = 56.0%  ML

Grey CLAY; little SILT; trace f SAND (wet, plastic)  CL

Grey CLAY; little SILT; trace f SAND (wet, plastic)  w = 33.0%,  LL

= 42, PL = 21, PI = 21, % Fines = 96.3%  CL

Grey mf SAND; little SILT; trace CLAY (wet, very slightly plastic)

SM

Grey mf SAND; trace CLAY; trace SILT (wet, very slightly plastic)

SM
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Boring terminated at 61.0 feet.
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Notes:

1. Borehole backfilled with cement-bentonite grout.

2. Soil classifications based on ATL Field Engineer's field

classification.

3. Borehole was advanced with ATL's Geoprobe 7822D7 (Rig

Unit No. CDGV706) drill rig.
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LL PL PI

ATLANTIC TESTING LABORATORIES
LABORATORY TEST SUMMARY TABLE

ATL No. CD10279: Kiewit Infrastructure Co. - Champlain Hudson Power Express - Design Package 3

K-134.4

Rock 

CERCHAR 

Abrasiveness 

Corrected CAI

pH
Resistivity 

(ohm-cm)

Water-

Soluble 

Chloride 

(ppm)

Rock 

Splitting 

Tensile 

Strength 

(psi)

Rock 

Unconfined 

Compressive 

Strength 

(psi)

Water-

Soluble 

Sulfate 

(ppm)

Organic 

Content 

(%)

Boring ID
Sample 

No.

Sample 

Depth 

(ft.)

Atterburg Limits
Moisture 

Content 

(%)

Percent 

Finer 

No. 200

Sieve

Soil/Rock Description

S-5 8.0-10.0 Brown c-mf SAND; trace SILT 5.4 9.3 -- -- -- -- -- -- -- -- -- -- --

S-8 24.0-26.0
Grey SILT; some mf SAND; trace 

CLAY
77.0 23.9 19 17 2 -- -- -- -- -- -- -- --

ST-1 38.0-41.0 Brown mf SAND; little SILT 13.2 22.5 NP NP NP -- -- -- -- -- -- -- --

S-4 6.0-8.0
Brown mf SAND; trace SILT; 

trace f GRAVEL
2.4 20.7 -- -- -- -- -- -- -- -- -- -- --

S-8 23.0-25.0 Grey SILT; trace f SAND 98.7 24.2 NP NP NP -- -- -- -- -- -- -- --

S-5 8.0-10.0 Grey SILT; little f SAND 89.1 23.5 NP NP NP -- -- -- -- -- -- -- --

S-8 24.0-26.0 Grey SILT; some f SAND 72.0 25.4 -- -- -- -- -- -- -- -- -- -- --

TR-1C 41.0-43.0 Grey SILT; and f SAND 56.0 25.1 -- -- -- -- -- -- -- -- -- -- --

S-12 49.0-51.0
Grey CLAY; little SILT; trace f 

SAND
96.3 33.0 42 21 21 -- -- -- -- -- -- -- --

S-4 6.0-8.0 Brown mf SAND; trace SILT -- 25.8 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Brown mf+ SAND; trace SILT 6.2 25.2 -- -- -- -- -- -- -- -- -- -- --

TR-1C 28.0-30.0 Brown SILT; and f SAND 56.0 28.4 -- -- -- -- -- -- -- -- -- -- --

S-2 2.0-4.0 Brown mf+ SAND; trace SILT 7.5 14.1 -- -- -- -- -- -- -- -- -- -- --

S-4 6.0-8.0 Brown cmf SAND; trace SILT -- -- -- -- -- -- 400 -- 8.12 -- -- -- --

S-5 8.0-10.0 Brown cmf SAND; trace SILT -- 23.4 -- -- -- -- -- 10 -- 5,805 -- -- --

TR-1A 23.0-25.0
Grey c-mf+ SAND; little SILT; 

little CLAY
35.0 22.1 -- -- -- -- -- -- -- -- -- -- --

S-9 34.0-36.0 Grey mf SAND; trace SILT -- 21.4 -- -- -- -- -- -- -- -- -- -- --

S-2/3 2.0-6.0
Orangish-Brown cmf SAND; 

some c GRAVEL; little SILT
-- -- -- -- -- -- 200 55 7.93 9,159 -- -- --

S-4 6.0-8.0
Dark Orangish-Brown c-mf+ 

SAND; trace SILT; trace f 

GRAVEL

8.6 15.8 -- -- -- -- -- -- -- -- -- -- --

S-6 14.8-16.0
Light Brown mf+ SAND; and 

SILT; little CLAY
45.2 24.3 16 13 3 -- -- -- -- -- -- -- --

S-8 23.0-25.0
Brownish-Grey c-mf+ SAND; 

trace SILT; trace f GRAVEL
5.0 22.0 -- -- -- -- -- -- -- -- -- -- --

S-11 33.0-35.0 Grey f SAND; trace SILT -- 24.2 -- -- -- -- -- -- -- -- -- -- --

S-5 8.0-10.0
Dark Brown c-m+f SAND; trace f 

GRAVEL; trace SILT
5.0 19.0 -- -- -- -- -- -- -- -- -- -- --

S-7 19.0-21.0 Dark Brown f SAND; trace SILT -- 23.4 -- -- -- -- -- -- -- -- -- -- --

S-10 27.0-29.0 Grey c-mf+ SAND; trace SILT 6.9 18.9 -- -- -- -- -- -- -- -- -- -- --

S-12 34.0-36.0 Grey f SAND; little SILT -- 21.9 -- -- -- -- -- -- -- -- -- -- --

K-152.6

K-153.1

K-153.4

K-154.5

K-149.9

K-151.5

K-152.3
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