
 

 

SUMMARY OF LABORATORY TEST 
DATA  

 

Project Name: TDI Champlain Hudson Power Express – CSX 
Client Name: Transmission Developers, Inc. 
TRC Project #: 195651 
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S-5 8.0-10.0 - - - - - - - - - - 20.7 88.6 - - 

S-6 13.5-15.0 - - - - - - - - - - 18.2 - - - 

S-7 18.5-20.0 - - - - - - - - - - 21.4 - - - 

B221.0-1 

S-1 0.0-2.0 - - - - - - - - - - 7.6 - - - 

S-3 4.0-6.0 

GW 77.0 17.5 5.5 - - - - - 4.2 - - - S-4 6.0-8.0 

S-5 8.0-10.0 

B221.14-1 

S-1 0.0-2.0 - - - - - - - - - - 21.3 - - - 

S-3 4.0-6.0 - - - - - - - - - - 6.3 - - - 

S-4 6.0-8.0 
GW-GM 58.7 31.3 10.0 - - - - - 6.4 - - - 

S-5 8.0-10.0 
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Tested By: TBT 01/10/13 Checked By: 

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Source: B221.0-1 Depth: 4.0-10.0 FT Sample No.: S-3, S-4, & S-5

TRC Engineers, Inc.

Mt. Laurel, NJ Figure

34.7080 29.1773 26.6607 11.3379 1.3566 0.3617 12.18 80.66

DARK GRAY C/F GRAVEL, SM M/C/F SAND, TR SILT GW

195651 TRANSMISSION DEVELOPERS INC.
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Particle Size Distribution Report

TDI CHAMPLAIN HUDSON POWER EXPRESS - CSX SAMPLE DESCRIPTION

BASED ON VISUAL

IDENTIFICAITON AND

LABORATORY ANALYSIS

JPB 03/12/13
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EXPLORATION PLAN
Champlain-Hudson Power Express Package 7a ■ Catskill, NY
May 23, 2022 ■ Terracon Project No. JB215256D
 

 

 
DIAGRAM IS FOR GENERAL LOCATION ONLY, AND IS 
NOT INTENDED FOR CONSTRUCTION PURPOSES 

AERIAL PHOTOGRAPHY PROVIDED 
BY MICROSOFT BING MAPS 
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4- Approximate Boring Locations
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2-2-3-6
N=5

2-2-3-3
N=5

2-2-4-5
N=6

5-7-9-8
N=16

2-4-6-7
N=10

5-8-10-12
N=18

2-5-6-9
N=11

2-4-5-6
N=9

3-3-6-7
3" Split Spoon

32.4

30.9

50-21-29

41-23-18

FILL - SAND AND GRAVEL, black, loose

SILT AND CLAY (CL-ML), brown, medium stiff to very stiff

FAT CLAY WITH SAND (CH), brown, stiff to very stiff

LEAN CLAY (CL), brown, very soft

4.0

8.0

23.0

95

91

76

Logged by LC
Hammer Efficiency Summary:
Energy Transfer Ratio: 89.1% +/- 4.4%
Hammer Efficiency Correction (CE): 1.49
WOH = Weight of Hammer
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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ATTERBERG
LIMITSLOCATION See Exploration Plan

Latitude: 42.228733° Longitude: -73.866003°
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DEPTH ELEVATION (Ft.)

Surface Elev.: 99.19 (Ft.)

Page 1 of 2

Advancement Method:
4 1/4" HSA

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: JB215256D

Drill Rig: Mobile B-57

BORING LOG NO. K-221.0
Kiewit Engineering (NY) Corp.CLIENT:

Driller: L. Spicher

Boring Completed: 03-15-2022

PROJECT:  Champlain-Hudson Power Express Package
7a

Elevations were provided by Kiewit.

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Champlain to Hudson HDD Crossings
                    Catskill, NY
SITE:

Boring Started: 03-15-2022

30 Corporate Cir Ste 201
Albany, NY

No measurable groundwater prior to grouting

WATER LEVEL OBSERVATIONS
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With Ring
Sampler

WOH-WOH-
WOH-2

WOH-WOH-
WOH-1

WOH-WOH-
WOH-2

36.0

LEAN CLAY (CL), brown, very soft (continued)

LEAN CLAY (CL), gray, very soft

Boring Terminated at 40 Feet

30.0

40.0

69

59

Logged by LC
Hammer Efficiency Summary:
Energy Transfer Ratio: 89.1% +/- 4.4%
Hammer Efficiency Correction (CE): 1.49
WOH = Weight of Hammer

24

24

24

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LIMITSLOCATION See Exploration Plan
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Advancement Method:
4 1/4" HSA

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: JB215256D

Drill Rig: Mobile B-57

BORING LOG NO. K-221.0
Kiewit Engineering (NY) Corp.CLIENT:

Driller: L. Spicher

Boring Completed: 03-15-2022

PROJECT:  Champlain-Hudson Power Express Package
7a

Elevations were provided by Kiewit.

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Champlain to Hudson HDD Crossings
                    Catskill, NY
SITE:

Boring Started: 03-15-2022

30 Corporate Cir Ste 201
Albany, NY

No measurable groundwater prior to grouting

WATER LEVEL OBSERVATIONS
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30 Corporate Cir Ste 201
Albany, NY

PROJECT NUMBER:  JB215256D

SITE:  Champlain to Hudson HDD Crossings
           Catskill, NY

PROJECT:  Champlain-Hudson Power Express
Package 7a

CLIENT:  Kiewit Engineering (NY) Corp.
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30 Corporate Cir Ste 201
Albany, NY

PROJECT NUMBER:  JB215256D

SITE:  Champlain to Hudson HDD Crossings
           Catskill, NY

PROJECT:  Champlain-Hudson Power Express
Package 7a

CLIENT:  Kiewit Engineering (NY) Corp.
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SITE LOCATION  

Champlain-Hudson Power Express- Phase 4 HDD Borings – Package 6 and 7A  
Schenectady through Selkirk, NY 
February 8, 2023 ■ Terracon Project No. JB215256J 
 

  AERIAL PHOTOGRAPHY PROVIDED  

BY MICROSOFT BING MAPS 
 

DIAGRAM IS FOR GENERAL LOCATION ONLY, AND IS 
NOT INTENDED FOR CONSTRUCTION PURPOSES 

Herracon
GeoReport

TS \n;s j

*>m _V:f ,VGeneral Project Alignment
sv

•••
"*5 &7iI- I G»■ l«

Hannaiz'roix mV Hudson1 PjBj
. ■ ■ ‘‘ti

*L1! I ~
, 4 '4 11

■

IlfHi 1 iM

Gtlei Hook |c_f ,*4
j A

I ■

#

...
ImdertTnoiTi r.

r*j
Stay ve 5301 IfiM's

IT ■ 'Paradise HiP( *illI,
■■

*■: ■ SjmV
■■■■■% tfJf1 . , rf ■fT W/1.

,>■i-I
■Ai

f *■
l*hj

■ •r"*
■ f:

I \ ,p
* -f:. ■

Enrlton
'r ■ *TpP

!VBronck t ■
k ■. i-jI .} ■« Et *

< \'Vr. -of B

4J yi r WSi:
'i.,! 1*

V\
■■' f! ,1

trla
y l '

'■ P

^■’3- ^JVrt
1-1 allow Uke • 3- JiJ

..I

> rt-
.«WfJ J

>■ >■ tt
■. i.

fi I1 m ... i ? 3*3’ l

■ *

West Athe V a sh f*aSmi MM i
■■is Is j<w

J> |

N ■i

■

r Loitinz Park,' >
!s

rt7?C?

'■■yiir 254 £7

A
f fj

i
Ho'jjfftainj' .■ - ? i I/ #1

bar.
J .!

<rMJeffereon y/i 56r j .■* .

flogcrs-5*Tv, V l'v‘j

.* w ySjfl[
V‘

llerracon
GeoReporf



EXPLORATION PLAN  

Champlain-Hudson Power Express- Phase 4 HDD Borings – Package 6 and 7A  
Schenectady through Selkirk, NY 
February 8, 2023 ■ Terracon Project No. JB215256J 
 

  

  DIAGRAM IS FOR GENERAL LOCATION ONLY, AND IS 
NOT INTENDED FOR CONSTRUCTION PURPOSES 

AERIAL PHOTOGRAPHY PROVIDED  

BY MICROSOFT BING MAPS 
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1-4-3-5
N=7

4-3-3-4
N=6

3-3-6-7
N=9

12-11-12-14
N=23

14-15-13-14
N=28

2-4-5-4
N=9

WH-2-2-3
N=4

31.0

39.6

50-27-23

47-26-21

FILL - SILTY SAND, black

FAT CLAY (CH), varved silt and clay, brown, medium stiff to very
stiff

 grades with fine sand partings

LEAN CLAY (CL), varved silt and clay, gray, very soft to soft

1.9

20.0

100.7

82.6

Hammer Efficiency Summary:
Energy Transfer Ratio: 84.8% +/-3.7%
Hammer Efficiency Correction (CE): 1.41
Logged by AEB
WH = Weight of hammer
WR = Weight of rods
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Stratification lines are approximate. In-situ, the transition may be gradual.
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ELEVATION (Ft.)

Page 1 of 3

Advancement Method:
0-10' 4" Casing
10'-57' Mud Rotary

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: JB215256J

Drill Rig: Acker Renegade

BORING LOG NO. KB-220.9
Kiewit Engineering (NY) CorpCLIENT:
Lone Tree, CO

Driller: L. Spicher

Boring Completed: 12-20-2022

PROJECT:  Phase 4 Borings

Elevations were provided by others.

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Champlain to Hudson HDD CrossingsSITE:

Boring Started: 12-15-2022

30 Corporate Cir Ste 201
Albany, NY

No free water encountered

WATER LEVEL OBSERVATIONS
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WH/18"-2

WH/12"-1-3
N=1

WH/18"-5

WH/18"-6
3" Split Spoon

With Ring
Samplers

WR/12"-WH/12" 33.6 42-27-15

LEAN CLAY (CL), varved silt and clay, gray, very soft to soft
(continued)

SILT (ML), varved silt and clay, gray, very soft
45.0 57.6

Hammer Efficiency Summary:
Energy Transfer Ratio: 84.8% +/-3.7%
Hammer Efficiency Correction (CE): 1.41
Logged by AEB
WH = Weight of hammer
WR = Weight of rods
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Stratification lines are approximate. In-situ, the transition may be gradual.
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ELEVATION (Ft.)

Page 2 of 3

Advancement Method:
0-10' 4" Casing
10'-57' Mud Rotary

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: JB215256J

Drill Rig: Acker Renegade

BORING LOG NO. KB-220.9
Kiewit Engineering (NY) CorpCLIENT:
Lone Tree, CO

Driller: L. Spicher

Boring Completed: 12-20-2022

PROJECT:  Phase 4 Borings

Elevations were provided by others.

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Champlain to Hudson HDD CrossingsSITE:

Boring Started: 12-15-2022

30 Corporate Cir Ste 201
Albany, NY

No free water encountered

WATER LEVEL OBSERVATIONS
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WR/18"-WH

WR/18"-3

SILT (ML), varved silt and clay, gray, very soft (continued)

Boring Terminated at 57 Feet
57.0 45.6

Hammer Efficiency Summary:
Energy Transfer Ratio: 84.8% +/-3.7%
Hammer Efficiency Correction (CE): 1.41
Logged by AEB
WH = Weight of hammer
WR = Weight of rods
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Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan
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Page 3 of 3

Advancement Method:
0-10' 4" Casing
10'-57' Mud Rotary

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: JB215256J

Drill Rig: Acker Renegade

BORING LOG NO. KB-220.9
Kiewit Engineering (NY) CorpCLIENT:
Lone Tree, CO

Driller: L. Spicher

Boring Completed: 12-20-2022

PROJECT:  Phase 4 Borings

Elevations were provided by others.

See Exploration and Testing Procedures for a
description of field and laboratory procedures
used and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Champlain to Hudson HDD CrossingsSITE:

Boring Started: 12-15-2022

30 Corporate Cir Ste 201
Albany, NY

No free water encountered

WATER LEVEL OBSERVATIONS

R
E

C
O

V
E

R
Y

 (
In

.)

P
E

R
C

E
N

T
 F

IN
E

S

S
A

M
P

LE
 T

Y
P

E

"I Terra con

—

\z

\/

1Terracon



KB-206.8 4-6 29.4 50 26 24

KB-206.8 15-17 32.9 40 23 17

KB-206.8 35-37 11.0 17 13 4

KB-207.0 4-6 23.7 42 30 12

KB-207.1 4-6 15.1

KB-211.4B 4-6 32.8 58 32 26

KB-211.4B 15-17 48.0 55 31 24

KB-211.4B 40-42 36.7 63 32 31

KB-214.4 4-6 33.7 65 33 32

KB-214.4 15-17 37.6 57 29 28

KB-214.4 30-32 49.7 45 30 15

KB-220.9 4-6 31.0 50 27 23

KB-220.9 20-22 39.6 47 26 21

KB-220.9 45-47 33.6 42 27 15
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Summary of Laboratory Results

PROJECT NUMBER:  JB215256J

SITE:  Champlain to Hudson HDD Crossings

PROJECT:  Phase 4 Borings

CLIENT:  Kiewit Engineering (NY) Corp
                Lone Tree, CO

30 Corporate Cir Ste 201
Albany, NY

LA
B

O
R

A
T

O
R

Y
 T

E
S

T
S

 A
R

E
 N

O
T

 V
A

LI
D

 IF
 S

E
P

A
R

A
T

E
D

 F
R

O
M

 O
R

IG
IN

A
L 

R
E

P
O

R
T

. 
   

S
M

A
R

T
 L

A
B

 S
U

M
M

A
R

Y
-P

O
R

T
R

A
IT

  J
B

21
52

56
J 

P
H

A
S

E
 4

 B
O

R
IN

G
S

.G
P

J 
 T

E
R

R
A

C
O

N
_D

A
T

A
T

E
M

P
LA

T
E

.G
D

T
  2

/8
/2

3
BORING

ID
Liquid
Limit

Plastic
Limit

Plasticity
Index

Water
Content (%)

Depth (Ft.)

"I Terra con1Terracon



0

10

20

30

40

50

60

0 20 40 60 80 100

CH   
  o

r  
   

OH

CL   
 o

r  
   

OL

ML     or     OL

MH     or     OH

"U
" L

ine

"A
" L

ine

ATTERBERG LIMITS RESULTS
ASTM D4318

P
L
A
S
T
I
C
I
T
Y

I
N
D
E
X

LIQUID LIMIT

PROJECT NUMBER:  JB215256J

SITE:  Champlain to Hudson HDD Crossings

PROJECT:  Phase 4 Borings

CLIENT:  Kiewit Engineering (NY) Corp
                Lone Tree, CO

30 Corporate Cir Ste 201
Albany, NY
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PROJECT NUMBER:  JB215256J

SITE:  Champlain to Hudson HDD Crossings

PROJECT:  Phase 4 Borings

CLIENT:  Kiewit Engineering (NY) Corp
                Lone Tree, CO

30 Corporate Cir Ste 201
Albany, NY
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EXPLORATION PLAN  
Change Order 4 Borings ■ Catskill, NY 
June 4, 2024 ■ Terracon Project No. JB215256L 
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7-20-20-19
N=40

54-54-24-19
N=78

5-6-10-11
N=16

13-14-17-17
N=31

6-8-10-10
N=18

8-8-9-10
N=17

6-8-9
N=17

2-3-3
N=6

25.7

23.5

42-23-19

45-23-22

CRUSHER RUN

FILL - LEAN CLAY WITH SAND, brown

LEAN CLAY (CL), trace silt, brown, very soft to hard

 Grades gray

1.0

4.0

92.3

89.3

18

12

14

16

16

16

16

18

92

Hammer Type:  Automatic Stratification lines are approximate. In-situ, the transition may be gradual.
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LOCATIONSee Exploration Plan

Latitude: 42.230309° Longitude: -73.865886°
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DEPTH

Surface Elev.: 93.29 (Ft.)

ELEVATION (Ft.)

Page 1 of 3

Advancement Method:
2 1/4" ID HSA

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: JB215256L

Drill Rig: CME 750X

BORING LOG NO. KB-HDD-113-1
Kiewit Engineering (NY) Corp CLIENT:
Lone Tree, CO

Driller: Caleb Schindler

Boring Completed: 03-14-2024

PROJECT:  Change Order 4 Borings

Elevations were provided by others.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

            Champlain to Hudson HDD Crossings
 Catskill, NY

SITE:

Boring Started: 03-13-2024

30 Corporate Cir Ste 201
Albany, NY

WATER LEVEL OBSERVATIONS
No free water observed
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WR-WR-WR

WR-WR-WR

WR-WR-WR

WR-WH-WH

12-17-24-54
3" Split Spoon

50-55-11
3" Split Spoon

32.7

26.8

33-22-11

30-21-9

LEAN CLAY (CL), trace silt, brown, very soft to hard (continued)

SILTY SAND (SM), shale fragments noted, gray, very dense,
(GLACIAL TILL)

45.048.3

WH = Weight of Hammer
WR = Weight of Rods
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94

Hammer Type:  Automatic Stratification lines are approximate. In-situ, the transition may be gradual.
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BORING LOG NO. KB-HDD-113-1
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Lone Tree, CO
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Boring Completed: 03-14-2024

PROJECT:  Change Order 4 Borings

Elevations were provided by others.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

            Champlain to Hudson HDD Crossings
 Catskill, NY

SITE:

Boring Started: 03-13-2024

30 Corporate Cir Ste 201
Albany, NY

WATER LEVEL OBSERVATIONS
No free water observed
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Hammer Type:  Automatic Stratification lines are approximate. In-situ, the transition may be gradual.
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BORING LOG NO. KB-HDD-113-1
Kiewit Engineering (NY) Corp CLIENT:
Lone Tree, CO

Driller: Caleb Schindler

Boring Completed: 03-14-2024

PROJECT:  Change Order 4 Borings

Elevations were provided by others.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.
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 Catskill, NY
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Albany, NY
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BORING LOG NO. KB-HDD-113-2
Kiewit Engineering (NY) CorpCLIENT:
Lone Tree, CO

Driller: Caleb Schindler

Boring Completed: 03-12-2024

PROJECT:  Change Order 4 Borings

Elevations were provided by others.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

            Champlain to Hudson HDD Crossings
 Catskill, NY

SITE:

Boring Started: 03-11-2024

30 Corporate Cir Ste 201
Albany, NY

WATER LEVEL OBSERVATIONS
No free water observed
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Hammer Type:  Automatic Stratification lines are approximate. In-situ, the transition may be gradual.
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Advancement Method:
2 1/4" ID HSA

Abandonment Method:
Boring backfilled with bentonite grout upon completion

Notes:

Project No.: JB215256L

Drill Rig: CME 750X

BORING LOG NO. KB-HDD-113-2
Kiewit Engineering (NY) Corp CLIENT:
Lone Tree, CO

Driller: Caleb Schindler

Boring Completed: 03-12-2024

PROJECT:  Change Order 4 Borings

Elevations were provided by others.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

            Champlain to Hudson HDD Crossings
 Catskill, NY

SITE:

Boring Started: 03-11-2024

30 Corporate Cir Ste 201
Albany, NY

WATER LEVEL OBSERVATIONS
No free water observed
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SILTY SAND WITH GRAVEL (SM), brown, very loose to very dense,
(GLACIAL TILL) (continued)
grades gray

Boring Terminated at 60.1 Feet
60.144.7
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Hammer Type:  Automatic Stratification lines are approximate. In-situ, the transition may be gradual.
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Notes:

Project No.: JB215256L

Drill Rig: CME 750X

BORING LOG NO. KB-HDD-113-2
Kiewit Engineering (NY) Corp CLIENT:
Lone Tree, CO

Driller: Caleb Schindler

Boring Completed: 03-12-2024

PROJECT:  Change Order 4 Borings

Elevations were provided by others.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

            Champlain to Hudson HDD Crossings
 Catskill, NY

SITE:

Boring Started: 03-11-2024

30 Corporate Cir Ste 201
Albany, NY

WATER LEVEL OBSERVATIONS
No free water observed
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Appendix C 

BoreAid Calculations Revised 

Appendix C 

BoreAid HDD Simulation Output 



OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:

Generated Output

Vermeer

V I BoreAid®
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:

Generated Output

Vermeer

V I BoreAid®

A

A

fermeer — * ^g®
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:

Generated Output

Vermeer

V I BoreAid®

A

A

fermeer — * ^g®
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:

Generated Output

Vermeer

V I BoreAid®

A

A

fermeer — * ^g®

V I BoreAid
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50’CD Elastic SILTMH

2-3-3 46 0-0-1-3 ---------- HDPE TO PVC CONNECVON
(SEE SHEET C-621, DETAIL 6 
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ML SILT
CN a0-0-0 OH ORGANIC Fat CLAY< 0-0-0-5PVT OL ORGANIC Lean CLAYQ_

'-STA. 1+45 
EL. 79’

0-0-0 0-0-0-6 0L/0H ORGANIC SOIL99ao 60< PT PEAT0-0-0o o-o-o-o 99 Rock RockPVCR=1000'
L=242’
S=244’

10” HDPE DR 9 IPS-

O 0-1 O-O-O-O Sandstone SandstoneSTA. 7+32- 
EL 64’

___!__ 99o sc CLAYEY SAND

,25^y
50/2"

RH0 
\ 45’—47'

0—0—0—3 R=1000’ 
L=174’ 
S=175’ ,

5’X10’X5' DEEP ENTRY PIT 
(TYPICAL - VERIFY IN FIELD)

50/1 99 SILT, CLAYEY SANDSC-SM

103’O SHALE Shale-Completion Depth 
EL. 45.64’

40 - =■ 4000 XPVC PVT Completion Depth- 
EL. 44.7’

( 48-48-50/2
J 49-49-50
Completion Depth- 

EL. 33.29’

99 SILTSTONE Siltstone
O

-STA. 3+87 
EL. 49’

-STA. 5+58 
EL. 49’

SM SILTY SAND
O
aL Poorly Graded SANDSP

171’00 Poorly Graded SAND with CLAYSP-SC

Poorly Graded SAND with SILT77? SECTION (100 K cm/W) SP-SM

Well graded SANDSW

20 4 I I i I t I I , I 20 s-o I I I sw-sc Well Graded SAND with CLAYXUL±X
—j
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DESIGN AND CONSTRUCVON NOTES:

0+40 1+20 1+60 2+00 2+40 2+80 3+20 3+60 4+00 4+40 4+80 5+20 5+60
GENERAL NOTES:

ALL BURIED LINE DEPTHS ARE APPROXIMATE. PRIOR TO ANY EXCAVAVON OR EXPLORATORY BORING, CONTRACTOR MUST CONTACT 811 AND ABIDE BY 
ALL STATE EXCAVAVON REQUIREMENTS. CONTRACTOR MUST CONTACT CSX WHENEVER ON RR ROW
TETRA TECH ENGINEERING AND SURVEYING P.C. IS NOT RESPONSIBLE FOR LOCAVON OF FOREIGN UVLIVES IN THIS DRAWING. THE INF0RMAV0N SHOWN 
HEREON IS FURNISHED WITHOUT LIABILITY ON THE PART OF TETRA TECH ENGINEERING AND SURVEYING P.C. OR ANY DAMAGES RESULVNG FROM ERRORS 
OR OMISSIONS THEREIN.
ALL COORDINATES ARE IN NEW YORK STATE PLANE, NAD83, EAST ZONE, US FOOT.

6+00 6+40 6+80 7+20 7+60 8+00 8+40 8+80o SW-SM Well Graded SAND with SILT
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10.0 CROSSING SPECIFIC DISCUSSION

Text Revised 

10.3 HDD CROSSING #113 

10.3.2 Ground Conditions 

Four Geotechnical bores (KB-HDD-113-1, KB-220.9, SC-6, and KB-HDD-113-2) are located 

along the proposed HDD #113 alignment.  The other borings listed in Appendix B of the DSR

(K-221.0 and B221.0-1) are located outside the extents of the HDD alignment and are provided 

as reference only for the geology in the area.  The full details of these Geotechnical borings, 

including bore log and lab testing data, can be found in Appendix B of the DSR for segment 11 

package 7A.  After reviewing and comparing these samples, geotechnical boring KB-HDD-113-

2 was selected to be used in the BoreAid analysis as it best represented the complete soil strata 

for the HDD alignment and covered the full depth of the HDD profile.  Consideration was taken 

for the other Geotechnical borings in the design of the HDD.  The Soils Assistant was used in 

BoreAid to build the complete soil strata for HDD #113 as borings KB-HDD-113-1 and KB-

220.9 displayed similar soil layers as KB-HDD-113-2, but at differing depths. Geotechnical 

boring KB-HDD-113-2 is located along the proposed HDD alignment at approximately station 

70060+95.  The surface elevation at the geotechnical bore was El. 105 feet and the total length of 

the bore was 60 feet.  Based on the boring, the soil profile for the BoreAid analysis was divided 

into five (5) layers as listed out below in section 10.3.2.1.  The soil profiles used for BoreAid 

analysis of the HDDs in this segment are shown in Appendix A. 

10.3.2.1 Descriptions of the layers used for each HDD Crossing are summarized below: 

 Layer 1 – Poorly Graded Gravel with Sand (GP): The gravel with sand layer extends 

from the ground surface at approximate El. 105 to 100 feet.  This layer consists of brown, 

medium dense gravel with sand. 

 Layer 2 – Silty Sand (SM): Immediately below the above layer was a brown, loose to very 

loose sand from El. 100 to 90 feet. 

 Layer 3 – Clay (CL): A lean clay layer follows the silty sand layer from El. 90 to 68 feet.  

This layer consists of brown, medium stiff to very stiff clay.   

 Layer 4 – Clay (CL): From El. 68 to 48 feet the lean clay layer transitions from soft to 

very soft clay. 

 Layer 5 – Silty Sand (SM):  The final layer that was present in this geotechnical sample 

was a silty sand layer that was present from El. 70 to 33 feet where the boring was 



terminated.  This layer consists of gray, loose to predominantly very dense silty sand 

(Glacial Till). 

10.3.3 Specific Design Considerations Include: 

Preliminary analysis of the geotechnical bores, assuming typical drilling methods, indicates that 

the maximum allowable pressure capacity in the middle of the alignment is approximately 135

psi and the drill fluid pressure estimated to occur in the middle portion ranges from 30 to 55 psi.  

In the remaining section of the drill the maximum allowable pressure ranges from approximately 

135 to 1 psi.  The approximate minimum required drill fluid pressure needed to return cuttings 

ranges from 21 to 58 psi and the estimated operating drill fluid pressure can range from 27 to 73 

psi.  A sketch showing the maximum allowable pressure and the minimum required drill fluid 

pressure is provided in the BoreAid analyses in Appendix A. 

The entry workspace is variable width and the exit workspace has a designed width of 100 feet 

by 150 feet long.  There is also a pit 5 feet wide by 10 feet long and 5 feet deep at the entry and 

exit of the drill to help contain the drilling fluid when actively drilling.  An approximate 843 

feet-long by 20 feet-wide pipe assembly corridor will be required on the exit side of the drill 

within the acquired easement.  Erosion and sediment control measure will be available on site as 

listed in section 3.7 as added precaution and preventative measures. 

It appears that there is a potential for releases at the entry and exit of the HDD.  These should be 

relatively easily controlled through the use of conductor casing, haybales, silt fences, erosion 

control measures and vacuum trucks.   

In our opinion the conditions conducive to inadvertent releases that may exist at this site based 

on the ground conditions described in the borings at the site include: 

 The silty sand layers that are expected to be present at the entry and exit side of the drill.  

The results of the BoreAid analysis indicate the risk for a release due to this layer is low.  

Utilizing a conductor/surface casing (installed along the entry/exit tangent), monitoring the 

drilling pressures, and minimizing the drill fluid pressures over the final 60-feet will limit 

the chance for an IR event occurring during the pilot and reaming phases of the drill.  If 

these recommendations are followed it is our opinion that an uncontrollable release due to 

these layers are low. 

 In the general area of the railroad the boring indicates that the drill will be in the 

predominantly lean clay layer.  The results of the BoreAid analysis combined with the 



depth of the drill leads to our opinion that the risk for a release in this area is also low.

It should be noted that the lean clay layer around the railroad ROW (HDD stationing 

1+11 to 2+19) appears to transition from very soft to hard clay where the HDD will be 

steering to the ground surface.  Due to the variable drill depth and soil strength under 

the railroad ROW, it is recommended to closely monitor the drill fluid and minimize the 

drill fluid pressures as much as possible.  Doing so will limit the chance of an IR event 

occurring and minimize any potential ground settlement during the pilot and reaming 

phases of the drill in this sensitive area.

Additional design considerations and recommended IR preventative measures include: 

 Drilling an 8in or larger diameter pilot hole is recommended to reduce the required drill 

fluid pressures (Note: 8.75in diameter pilot hole was used in the BoreAid analysis)

 Requiring monitoring and controlling drilling fluid pressures with downhole sensors during 

pilot hole and reaming operations. 

 Requiring drilling fluid composition and drilling procedures that minimize drilling fluid 

pressures. 

 Requiring drilling fluids that adequately address site-specific drilling concerns while 

posing the least threat to the environment. 

 Increased monitoring and potential for reduced drill fluid pressures as the drill path 

approaches the Geotech bore locations.  If a reduction in drill fluid pressures is noticed at 

a specific Geotech location that location can be proactively used as a strategic drill fluid 

containment relief well.  

 If pressure is reaching the maximum allowable, the contractor can trip back as needed to 

clean the hole, before advancing the HDD. 

 The contractor may elect to minimize drill fluid pressures as they approach the exit and/or 

push the drill bit over the final 60-feet. 



Appendix A 

BoreAid Calculations Revised 

Appendix A 

BoreAid HDD Simulation Output 



OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:
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OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the  
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the  
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility  
cannot be precisely located, it must be shut off by the utility company.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that  
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the  
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,  
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national  
regulating authority.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of  
existing utilities by potholing.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data  
gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is  
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are  
essential for accurate placement of new underground installations and avoidance of existing utilities.

WARNING:

Generated Output

Vermeer

V I BoreAid®

A

A

fermeer — * ^g®
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