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Figure 3-1

Champlain Hudson Power Express Inc.

Champlain Hudson Power Express Project

DATA SOURCES: ESRI, NYSDOT, NOAA, USACE, NYDOS, TDI, TRC Y
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BORING CONTRACTOR: SHEET      2       OF     3

ADT PROJECT NAME: CHPE -

DRILLER: PROJECT NO.:     60323056

Chris Chaillou HOLE NO.: PD-7A

SOILS ENGINEER: START DATE:   12/29/20

Chris French FINISH DATE:   12/29/20

LOCATION: MP - 2.99 (Lake Road) 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" 20" WOH 1 1 2 1 ML

21.0

22.0

23.0

24.0

25.0

25'-27' S-9 24" 18" WOH WOH WOH 3 ML

26.0

27.0

28.0

29.0

30.0

30'-32' S-10 24" 24" WOH WOH 2 2 1 CL

31.0

32.0

33.0

34.0

35.0

35'-37' S-11 24" 24" WOH WOH WOH 3 CL

36.0

37.0

38.0

39.0

40.0

40'-42' S-12 24" 24" WOH WOH 1 1 1 CL

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%

TR-4; (26.0'-26.5')

SAA, very soft

TR-5; (36.0'-36.5')

SAA

Gray SILT and clay; very soft, wet

SAA

Gray CLAY and silt; soft, wet

BORING LOG
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E
P
T
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AECOM 



BORING CONTRACTOR: SHEET       3      OF     3

ADT PROJECT NAME: CHPE -

DRILLER: PROJECT NO.:     60323056

Chris Chaillou HOLE NO.: PD-7A

SOILS ENGINEER: START DATE:   12/29/20

Chris French FINISH DATE:   12/29/20

LOCATION: MP - 2.99 (Lake Road) 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'-47' S-13 24" 20" WOH WOH WOH 1 CL

46.0

47.0

48.0

48'-50' S-14 24" 24" WOR WOR WOH 3 CL

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

70.0

    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 DMJM Harris

AECOM if he finds that the actual conditions do not

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

SAA

Boring terminated at 50', grouted to surface

Gray silty CLAY; very soft, wet

TR-6; (46.0'-46.5')

BORING LOG

D
E
P
T
H

AECOM 



Boring ID Sample ID Depth (ft) USCS Symbol % Gravel % Sand% Silt % Clay LL(1) (%) PL(2) (%) PI(3) (%)
Water

Content

Org.
Content

(%)
S-4 9-11 ML 0 27.5 65.5 7 - - - 19.2 -
S-8 20-22 SM 0 63.9 32.1 4 - - - 18.8 -
S-10 30-32 ML 0 37.6 57.4 5 - - - 18.0 -
S-12 40-42 SM 0 83.8 13.2 3 - - - 18.6 -

PD-2 S-2 5-7 ML 0 2.3 82.7 15 - - - 18.5 -
S-2 5-7 CH 3 9 14 74 81 30 51 42.2 -
S-2 7-9 CH 0 5.7 19.3 75 72 24 48 37.8 -
S-3 11-13 CH 2 11 40 47 60 21 39 33.1 -

PD-5 S-3 7-9 SM 8 52 32 8 12 12 NP 7.2 -
S-4 9-11 CH 0 0.3 44.7 55 59 20 39 34.4 -
S-8 20-22 OH 0 0 30 70 50 19 31 68.4 -
S-10 30-32 OH 0 0 30 70 63 20 43 37.3 -
S-12 40-42 OH 0 0 28 72 70 22 48 61.7 -
S-1 5-7 CH 0 0.1 19.9 80 70 23 47 30.7 -
S-3 9-11 CH 0 0 21 79 66 23 43 44 -
S-5 13-15 CH 0 0 8 92 75 24 51 43.8 -
S-1 6-8 GW 49 47 3 1 - - - 8.5 -
S-2 8-10 SM 13 49 33 5 - - - 8.7 -
S-1 5-7 SM 21 42 28 9 - - - 4.2 -
S-2 7-8 SM 22 42 27 9 - - - 4.6 -
S-1 5-7 ML 0.2 7 85.8 7 - - - 24.1 -
S-3 9-11 ML 0 23 72 5 - - - 24.2 -
S-5 13-15 ML 0 15.3 80.7 4 - - - 22.7 -

Notes:
(1) LL = Liquid Limit
(2) PL = Plastic Limit
(3) PI = Plasticity Index
(4) SG = Specific Gravity

PD-9

PD-10

PD-13

PD-14

Table 3-1: Summary of Geotechnical Laboratory Testing of Soil Samples
Putnam to Dresden Segment (PD)

PD-1

PD-4

PD-7

CHPE Geotechnical Data Report
Upstate NY Upland Segments

Page 1 of 1
5/26/2021 A=COM 
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HDD 2

Boring List:
S.W. Cole:  B109.7-1, B109.8-1, B110.1-1

Kiewit: K-109.6, K-109.7, K-109.9, K-110.0,
K-110.1, K-110.3

State of New York DOT: SB-1 to SB-11, P-1 to P-6

Schnabel Engineering Geophysics Report
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BORING NO.:

SHEET:

PROJECT NO.:

PROJECT / CLIENT: CHAMPLAIN HUDSON POWER EXPRESS PROJECT / TRC DATE START:
LOCATION: DRESDEN AND WHITEHALL, NEW YORK DATE FINISH:
DRILLING CO. : TRC COMPANIES, INC.

SWC REP.:
CASING:
SAMPLER:
CORE BARREL:

CASING 
BLOWS

PER 
FOOT NO. PEN. REC.

DEPTH 
@ BOT 0-6 6-12 12-18 18-24

 BROWN SILTY GRAVELLY SAND
 1D 24" 4" 2.0' 12 5 5 9 2.0' ~ MEDIUM DENSE ~
 BROWN CLAY SOME SAND TRACE SILT AND GRAVEL
 2D 24" 13" 4.0' 7 8 11 13 4.0' w = 33.0%, W L = 66, W P = 27 ~ MEDIUM DENSE ~
 
  3D 24" 18" 6.0' 10 9 9 12 LIGHT BROWN CLAYEY SILT
 ~ MEDIUM DENSE ~
 4D 24" 18" 8.0' 5 6 7 8 8.0'
 
 5D 24" 24" 10.0' 10 8 9 13 GRAY - BROWN CLAYEY SILT
 ~ MEDIUM DENSE ~
 12.0'
 
 
 6D 24" 18" 15.0' 6 7 10 9
 
 

GRAY - BROWN SILT AND CLAY
~ LOOSE TO MEDIUM DENSE ~

 7D 24" 18" 20.0' 4 5 6 7
 
 
 
 
 8D 24" 18" 25.0' 4 6 7 8 25.0'
 
 BOTTOM OF EXPLORATION @ 25.0'
 
  
 
 
 
 
  
 
  
 
 
 
 

SAMPLES: SOIL CLASSIFIED BY: REMARKS:
D = SPLIT SPOON
C = 2" SHELBY TUBE     DRILLER - VISUALLY STRATIFICATION LINES REPRESENT THE
S = 3" SHELBY TUBE X     SOIL TECH. - VISUALLY APPROXIMATE BOUNDARY BETWEEN SOIL TYPES
U = 3.5" SHELBY TUBE X     LABORATORY TEST AND THE TRANSITION MAY BE GRADUAL. BORING NO.: B109.7-1

30 in
 

STRATA & TEST DATA

WATER LEVEL INFORMATION
SOILS APPEAR SATURATED BELOW 7.0' ±

DEPTH
SAMPLE SAMPLER BLOWS PER 6"

4 1/4"
2"SS

HSA  
140 lbs

B109.7-1
1 OF 1

10-1256

11/3/2012
11/3/2012

BORING LOG

NBS

ELEVATION:

TYPE SIZE I.D. HAMMER WT.

DRILLER:

HAMMER FALL

NOT AVAILABLE
RICK CARUSO

9

r!-iSW.COLE 
~il~ ENGINEERING,INC. 

§ 0 
I 



BORING NO.:

SHEET:

PROJECT NO.:

PROJECT / CLIENT: CHAMPLAIN HUDSON POWER EXPRESS PROJECT / TRC DATE START:
LOCATION: DRESDEN AND WHITEHALL, NEW YORK DATE FINISH:
DRILLING CO. : TRC COMPANIES, INC.

SWC REP.:
CASING:
SAMPLER:
CORE BARREL:

CASING 
BLOWS

PER 
FOOT NO. PEN. REC.

DEPTH 
@ BOT 0-6 6-12 12-18 18-24

 1D 5" 5" 0.4' 50-5" 0.4' BROWN GRAVELLY SAND WITH SOME SILT
 
 
 
 
  STONE RIPRAP (FILL)
 (OBSERVED DIFFICULT AUGER ADVANCEMENT - NO SAMPLING)
 
 
 
 
 
 13.0'
 
 2D 24" 12" 15.0' 6 2 2 2
 GRAY - BROWN SILTY CLAY WITH TRACE FINE SAND
 ~ MEDIUM TO STIFF ~

 3D 24" 18" 20.0' 3 3 2 11 19.5'
 
 
 GRAY - BROWN CLAYEY SILT WITH FEW WOOD FRAGMENTS
 ~ MEDIUM DENSE ~
 4D 24" 24" 25.0' 7 5 7 8
 
 27.0'
 
  
 5D 24" 24" 30.0' 10 8 8 9
 GRAY SILT AND CLAY
 ~ MEDIUM DENSE ~
 
  
 6D 24" 24" 35.0' 10 10 10 10 35.0'
  
 BOTTOM OF EXPLORATION @ 35.0'
 
 
 

SAMPLES: SOIL CLASSIFIED BY: REMARKS:
D = SPLIT SPOON
C = 2" SHELBY TUBE     DRILLER - VISUALLY STRATIFICATION LINES REPRESENT THE
S = 3" SHELBY TUBE X     SOIL TECH. - VISUALLY APPROXIMATE BOUNDARY BETWEEN SOIL TYPES
U = 3.5" SHELBY TUBE     LABORATORY TEST AND THE TRANSITION MAY BE GRADUAL.

BORING LOG

NBS

ELEVATION:

TYPE SIZE I.D. HAMMER WT.

DRILLER:

HAMMER FALL

 
RICK CARUSO

B109.8-1
1 OF 1

10-1256

11/1/2012
11/1/2012

SAMPLE SAMPLER BLOWS PER 6"

4 1/4"
2"SS

HSA  
140 lbs

BORING NO.: B109.8-1

30 in
 

STRATA & TEST DATA

WATER LEVEL INFORMATION
ANTICIPATED TO BE IN AGREEMENT WITH

WATER LEVEL OF LAKE

DEPTH

10

r!-iSW.COLE 
~il~ ENGINEERING,INC. 

§ 0 
I 



BORING NO.:

SHEET:

PROJECT NO.:

PROJECT / CLIENT: CHAMPLAIN HUDSON POWER EXPRESS PROJECT / TRC DATE START:
LOCATION: DRESDEN AND WHITEHALL, NEW YORK DATE FINISH:
DRILLING CO. : TRC COMPANIES, INC.

SWC REP.:
CASING:
SAMPLER:
CORE BARREL:

CASING 
BLOWS

PER 
FOOT NO. PEN. REC.

DEPTH 
@ BOT 0-6 6-12 12-18 18-24

 BROWN GRAVELLY SILTY SAND
 1D 24" 2" 2.0' 21 28 18 6 ~ MEDIUM DENSE TO DENSE ~
 3.0'
 2D 24" 0" 4.0' 13 8 6 8 GRAY - BROWN SILT AND CLAY
 ~ MEDIUM DENSE ~
  3D 24" 16" 6.0' 6 6 5 6 6.0'
 GRAY - BROWN SILT AND CLAY WITH SOME FINE SAND
 4D 24" 2" 8.0' 9 8 8 7 8.0' ~ MEDIUM DENSE ~
 
 5D 24" 18" 10.0' 7 7 7 6
 
 
 
 
 6D 24" 18" 15.0' 8 9 9 10
 
 BROWN CLAY TRACE SILT

~ MEDIUM DENSE ~

 7D 24" 18" 20.0' 9 9 10 9 w = 36.0%, W L = 53, W P = 25
 
 
 
 
 8D 24" 18" 25.0' 9 10 11 11
 
 27.0'
 
  GRAY SILTY CLAY
 9D 24" 18" 30.0' 10 11 11 10 ~ STIFF ~ (PROBABLE ROD FRICTION AGAINST INSIDE OF AUGER)
 
 32.0'
 
  DARK GRAY CLAY TRACE SILT
 10D 24" 18" 35.0' 15 15 13 12 w = 45.0%, W L = 62, W P = 26
  ~ MEDIUM DENSE ~
 
 
 
 11D 24" 18" 40.0' 11 10 8 9 40.0' BOTTOM OF EXPLORATION @ 40.0'

SAMPLES: SOIL CLASSIFIED BY: REMARKS:
D = SPLIT SPOON
C = 2" SHELBY TUBE     DRILLER - VISUALLY STRATIFICATION LINES REPRESENT THE
S = 3" SHELBY TUBE X     SOIL TECH. - VISUALLY APPROXIMATE BOUNDARY BETWEEN SOIL TYPES
U = 3.5" SHELBY TUBE X     LABORATORY TEST AND THE TRANSITION MAY BE GRADUAL. BORING NO.: B110.1-1

30 in
 

STRATA & TEST DATA

WATER LEVEL INFORMATION
SOILS APPEAR SATURATED BELOW 5.5' ±

DEPTH
SAMPLE SAMPLER BLOWS PER 6"

4 1/4"
2"SS

HSA  
140 lbs

B110.1-1
1 OF 1

10-1256

11/4/012
11/4/2012

BORING LOG

NBS

ELEVATION:

TYPE SIZE I.D. HAMMER WT.

DRILLER:

HAMMER FALL

NOT AVAILABLE
RICK CARUSO

11

r!-iSW.COLE 
~il~ ENGINEERING,INC. 

§ 0 
I 



Laboratory Testing Results Summary
TDI Champlain Hudson Power Express

10‐1256 S

Gravel (%) Sand (%) Silt (%) Clay (%)
Silt and 
Clay (%)

LL (%) PL (%)  PI
As‐received 
Moisture 

Content (%)

Thermal 
Conductivity 
(W / (m*K)

Moisture 
Content (%)

Thermal 
Conductivity 
(W / (m*K)

Moisture 
Content (%)

Thermal 
Conductivity 
(W / (m*K)

As‐received 
Resistivity 
(ohm‐cm)

Saturated 
Resistivity 
(ohm‐cm)

B101.6‐1 2‐4 10319S 11.6 20.0 51.2 ‐ ‐ 28.8 11.4 2.451 5200 4800

B101.6‐1 13‐13.4 & 15‐17 10540S 4.5 41.9 34.1 ‐ ‐ 23.9 11.5 1.192 1.5 0.605 15.8 2.020

B102.4‐1 3‐5 & 5‐7 10541S 7.1 39.2 40.6 ‐ ‐ 20.2 12.0 1.822 2.0 0.866 9.7 2.759

B102.4‐1 13‐15 10320S 9.5 16.6 38.8 ‐ ‐ 44.6

B103.7‐1 6‐8 10321S 29.8 2.2 22.3 46.1 29.4 75.5 28 18 10 1600 1300

B103.7‐1 8‐10 & 13‐15 10542S 28.7 0.0 6.3 ‐ ‐ 93.7 28.7 1.555 2.7 0.381 8.7 1.612

B105.3‐1 6‐8 10322S 5.7 42.6 44.4 ‐ ‐ 13.0

B107.1‐1 9.7 1.651

A108.3‐1 0‐2 & 2‐2.9 10543S 5.0 36.0 40.5 ‐ ‐ 23.5 13.0 1.458 1.9 0.748 8.3 2.600

B108.3‐1 2‐4 10323S 5.6 45.8 36.3 ‐ ‐ 17.9 8800 6100

B109.7‐1 2‐4 10330S 33.0 0.2 6.0 4.0 89.7 93.7 66 27 39 470 410

109.7‐1 8‐10 & 13‐15 10544S 34.2 0.0 0.3 ‐ ‐ 99.7 34.2 1.372 3.0 0.268 14.5 0.895

B109.8‐1 18‐20 & 23‐25 10545S 34.6 0.0 0.5 ‐ ‐ 99.5 34.6 1.088 2.6 0.422 13.1 0.488

B110.0‐1 18‐20 10324S 36.0 0.0 0.0 3.2 96.8 100.0 53 25 28

B110.0‐1 23‐25 & 33‐35 10546S 42.7 0.0 0.7 ‐ ‐ 99.3 42.7 1.170 1.1 0.403 10.5 0.760

B110.1‐1 28‐30 10325S 45.0 0.0 0.0 2.4 97.6 100.0 62 26 36

B111.9‐1 3‐5 10326S 20.4 3.0 38.2 ‐ ‐ 58.8 1300 1100

B111.9‐1 6‐8 & 8‐9.7 10547S 14.7 32.0 51.7 ‐ ‐ 16.3 14.7 1.622 5.4 0.451 11.5 2.388

B111.9‐1 13‐15 & 18‐20 10548S 36.9 0.0 0.0 ‐ ‐ 100.0 36.9 1.316 2.1 0.400 14.5 0.914

B112.0‐1 13‐15 10327S 37.0 0.0 0.6 6.0 93.4 99.4 45 24 21

B112.0‐1 9‐11 & 18‐20 10549S 32.6 0.0 0.6 ‐ ‐ 99.4 32.6 1.635 2.3 0.338 8.4 0.600

B112.1‐1 2‐4 & 4‐6 10551S 5.1 33.7 46.4 ‐ ‐ 19.9 5.1 1.358 2.1 2.287 10.1 2.360

B112.1‐1 6‐10 10328S 24.0 1.0 32.0 30.6 36.3 66.9 32 21 11 780 760

B112.1‐1 13‐15 & 18‐20 10550S 38.7 2.8 9.5 ‐ ‐ 87.7 38.7 1.078 2.4 0.306 12.6 0.741

Laboratory ResistivityNatural 

Moisture 

Content (%)

Moisture Point 3Boring 

Designation
Sample Depth (ft)

Moisture Point 1 Moisture Point 2
Laboratory Thermal Conductivity

Grain Size Analysis
SWCE Sample 

Number

Atterberg Limits

1/4/2013 1 of 1

S. W. Cole Engineeing, Inc.

Somersworth, NH

(603) 692‐0088

~ SWCOLE 
~ ir.t r::.:t, Ii; LI Klt!G l~C 



Project Name CHAMPLAIN HUDSON POWER EXPRESS PROJECT Project Number 10-1256
Client TRC COMPANIES, INC Lab ID 10330S
Material Type BROWN CLAY SOME SAND TRACE SILT AND GRAVEL (CH) Date Received 11/16/2012
Material Source BULK SAMPLE 2'-4' Date Completed 11/26/2012
Exploration B-109.7-1 Tested By MJS

3" 75 100 0.053 93.7
2" 50 100 0.037 92.7

1-1/2" 37.5 100 0.026 92.7
1" 25 100 0.019 92.7

3/4" 19 100 0.013 92.7
1/2" 12.5 100 0.010 92.7
1/4" 6.3 100 0.007 91.2

No. 4 4.75 100 0.005 89.6
No. 10 2 98 0.004 86.4
No. 20 0.85 97 0.003 83.3
No. 40 0.425 97 0.002 80.2
No. 60 0.25 96 0.000 #VALUE!
No. 100 0.15 96
No. 200 0.075 93.7

Gravel, retained on #4 0.2%
Sand, passing #4 and retained on #200 6.0%
Fines, 0.074 to 0.005 4.0%
Clay Fraction, <0.005 89.7%

Comments: MOISTURE CONTENT = 33% Chad B. Michaud

Sieve Size

Reviewed By

Sieve Analysis

Particle Distribution

Amount Passing 
(%)

Particle Size 
(mm)

Amount 
Passing (%)

Standard 
Designation 

(mm)

Report of Hydrometer
ASTM D-422

Hydrometer Analysis

#2002"3" #100#60#40#20#10#41/4"1/2"3/4"1"   1-1/2"

0%
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20%
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0.00100.01000.10001.000010.0000100.0000

Size in mm
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10-1256
10330S
11/16/2012
11/28/2012
MJS

Liquid Plastic Plasticity
On the No. 40 Sieve Limit Limit Index

66 27 39

Chad B. Michaud
f:\technical references\construction services\forms\soil\lab\report of atterberg limits rev. 1-31-08 Reviewed By

TEST RESULTS

REPORT OF ATTERBERG LIMITS
ASTM D4318

BR CLAY SOME SAND TRACE SILT AND GVL (CH)
B-109.7-1, BULK SAMPLE 2'-4'

Tested By

Project Number
Laboratory ID

Soil Description
Soil Source

3%

Date Received
Date Completed

Client TRC COMPANIES, INC 
Project Name CHAMPLAIN HUDSON POWER EXPRESS

Estimate of Material Retained 

             LIQUID LIMIT CURVE

64.5

65.0

65.5

66.0

66.5

67.0

67.5

68.0

10 100

    Number of Blows

M
C

 (%
)
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Project Name EASTERN NY - CHAMPLAIN HUDSON POWER EXPRESS PROJECT - 
GEOTECHNICAL EXPLORATIONS, SOIL THERMAL CONDUCTIVITY, 

Project Number 10-1256
Lab ID 10544S

Material Source S-5(8.0'-10.0') & S-6(13.0'-15.0')
Date Completed 12/28/2012
Tested By SHAWN BENOIT

Date Received 12/21/2012

ASTM C-117 & C-136

Client TRC COMPANIES, INC.
Exploration B-109.7-1

Report of Gradation
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GRAY-BROWN SILTY CLAY TRACE SAND (CL)

3" 2" 1" #10 #20 #40 #100 #2001/2" 1/4"

SIEVE SIZE AMOUNT PASSING (%)STANDARD 
DESIGNATION (mm/µm)

1/4" 1006.3 mm
No. 4 0% Gravel1004.75 mm

No. 10 1002.00 mm
No. 20 100850 um
No. 40 0.3% Sand100425 um
No. 60 100250 um
No. 100 100150 um
No. 200 99.7% Fines99.775 um

Comments: MOISTURE CONTENT = 34.2% Sheet
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Project Name EASTERN NY - CHAMPLAIN HUDSON POWER EXPRESS PROJECT - 
GEOTECHNICAL EXPLORATIONS, SOIL THERMAL CONDUCTIVITY, 

Project Number 10-1256
Lab ID 10545S

Material Source S-7(18.0'-20.0') & S-8(23.0'-25.0')
Date Completed 12/28/2012
Tested By SHAWN BENOIT

Date Received 12/21/2012

ASTM C-117 & C-136

Client TRC COMPANIES, INC.
Exploration B-109.8-1

Report of Gradation
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100%

0.00100.01000.10001.000010.0000100.0000

SIEVE SIZE - mm
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G

GRAY CLAY TRACE SAND (CL)

3" 2" 1" #10 #20 #40 #100 #2001/2" 1/4"

SIEVE SIZE AMOUNT PASSING (%)STANDARD 
DESIGNATION (mm/µm)

1/4" 1006.3 mm
No. 4 0% Gravel1004.75 mm

No. 10 1002.00 mm
No. 20 100850 um
No. 40 0.5% Sand100425 um
No. 60 100250 um
No. 100 100150 um
No. 200 99.5% Fines99.575 um

Comments: MOISTURE CONTENT = 34.6% Sheet
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Project Name CHAMPLAIN HUDSON POWER EXPRESS PROJECT Project Number 10-1256
Client TRC COMPANIES, INC Lab ID 10324
Material Type BROWN CLAY TRACE SILT (CH) Date Received 11/16/2012
Material Source S-7, 18' - 20' Date Completed 11/21/2012
Exploration B-110.1-1 Tested By MJS

3" 75 100 0.052 99.9
2" 50 100 0.037 99.9

1-1/2" 37.5 100 0.026 99.9
1" 25 100 0.018 99.9

3/4" 19 100 0.013 99.7
1/2" 12.5 100 0.009 99.6
1/4" 6.3 100 0.007 98.6

No. 4 4.75 100 0.005 96.4
No. 10 2 100 0.003 91.5
No. 20 0.85 100 0.003 81.9
No. 40 0.425 100 0.002 69.1
No. 60 0.25 100 0.001 54.6
No. 100 0.15 100
No. 200 0.075 100.0

Gravel, retained on #4 0.0%
Sand, passing #4 and retained on #200 0.0%
Fines, 0.074 to 0.005 3.2%
Clay Fraction, <0.005 96.8%

Comments: MOISTURE CONTENT = 36% Chad B. Michaud

Sieve Size

Reviewed By

Sieve Analysis

Particle Distribution

Amount Passing 
(%)

Particle Size 
(mm)

Amount 
Passing (%)

Standard 
Designation 

(mm)

Report of Hydrometer
ASTM D-422

Hydrometer Analysis

#2002"3" #100#60#40#20#10#41/4"1/2"3/4"1"   1-1/2"
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10-1256
10324S
11/16/2012
11/26/2012
MJS

Liquid Plastic Plasticity
On the No. 40 Sieve Limit Limit Index

53 25 28

Chad B. Michaud
f:\technical references\construction services\forms\soil\lab\report of atterberg limits rev. 1-31-08 Reviewed By

TEST RESULTS

REPORT OF ATTERBERG LIMITS
ASTM D4318

BROWN CLAY TRACE SILT (CH)
B-110.1-1 ,S-7, 18'-20'

Tested By

Project Number
Laboratory ID

Soil Description
Soil Source

0%

Date Received
Date Completed

Client TRC COMPANIES, INC 
Project Name CHAMPLAIN HUDSON POWER EXPRESS

Estimate of Material Retained 

             LIQUID LIMIT CURVE
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Project Name EASTERN NY - CHAMPLAIN HUDSON POWER EXPRESS PROJECT - 
GEOTECHNICAL EXPLORATIONS, SOIL THERMAL CONDUCTIVITY, 

Project Number 10-1256
Lab ID 10546S

Material Source S-8(23.0'-25.0') & S-10(33.0'-35.0')
Date Completed 12/28/2012
Tested By SHAWN BENOIT

Date Received 12/21/2012

ASTM C-117 & C-136

Client TRC COMPANIES, INC.
Exploration B-110.1-1

Report of Gradation
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SIEVE SIZE - mm
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BROWN-DARK GRAY CLAY TRACE SAND (CL)

3" 2" 1" #10 #20 #40 #100 #2001/2" 1/4"

SIEVE SIZE AMOUNT PASSING (%)STANDARD 
DESIGNATION (mm/µm)

1/4" 1006.3 mm
No. 4 0% Gravel1004.75 mm

No. 10 1002.00 mm
No. 20 100850 um
No. 40 0.7% Sand100425 um
No. 60 100250 um
No. 100 100150 um
No. 200 99.3% Fines99.375 um

Comments: MOISTURE CONTENT = 42.7% Sheet

-, 

-
--
-

u. I-+ ~ 

~L.L-

I -'--- - ,LL_L,....&.... = 
[ 

-



Project Name CHAMPLAIN HUDSON POWER EXPRESS PROJECT Project Number 10-1256
Client TRC COMPANIES, INC Lab ID 10325
Material Type DARK GRAY CLAY TRACE SILT (CH) Date Received 11/16/2012
Material Source S-9, 28' - 30' Date Completed 11/21/2012
Exploration B-110.1-1 Tested By MJS

3" 75 100 0.052 99.9
2" 50 100 0.037 99.9

1-1/2" 37.5 100 0.026 99.9
1" 25 100 0.018 99.9

3/4" 19 100 0.013 99.7
1/2" 12.5 100 0.009 99.6
1/4" 6.3 100 0.007 99.3

No. 4 4.75 100 0.005 97.3
No. 10 2 100 0.003 94.8
No. 20 0.85 100 0.002 88.3
No. 40 0.425 100 0.002 80.3
No. 60 0.25 100 0.001 70.7
No. 100 0.15 100
No. 200 0.075 100.0

Gravel, retained on #4 0.0%
Sand, passing #4 and retained on #200 0.0%
Fines, 0.074 to 0.005 2.4%
Clay Fraction, <0.005 97.6%

Comments: MOISTURE CONTENT = 45% Chad B. Michaud

Sieve Size

Reviewed By

Sieve Analysis

Particle Distribution

Amount Passing 
(%)

Particle Size 
(mm)

Amount 
Passing (%)

Standard 
Designation 

(mm)

Report of Hydrometer
ASTM D-422

Hydrometer Analysis

#2002"3" #100#60#40#20#10#41/4"1/2"3/4"1"   1-1/2"

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0.00100.01000.10001.000010.0000100.0000

Size in mm

Pe
rc

en
t P

as
si

ng
SW.COLE 

- ENGINEERING.INC. 

.. ,~ ~ ~ ,-...:: 
.... 1\. 

' ' ,.. 
"' "-. 



10-1256
10325S
11/16/2012
11/26/2012
MJS

Liquid Plastic Plasticity
On the No. 40 Sieve Limit Limit Index

62 26 36

Chad B. Michaud
f:\technical references\construction services\forms\soil\lab\report of atterberg limits rev. 1-31-08 Reviewed By

Estimate of Material Retained 

Date Received
Date Completed

Client TRC COMPANIES, INC 
Project Name CHAMPLAIN HUDSON POWER EXPRESS

0%

TEST RESULTS

REPORT OF ATTERBERG LIMITS
ASTM D4318

DARK GRAY CLAY TRACE SILT (CH)
B-110.1-1, S-9, 28'-30'

Tested By

Project Number
Laboratory ID

Soil Description
Soil Source

             LIQUID LIMIT CURVE
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Field Soil Electrical Resistivity Testing Summary
TDI Champlain Hudson Power Express Project

10-1256 S

1 2 3.5 5 6.5 8 10

B101.6 503.5 350.4 216.8 184.2 163.8 156.7 181.9 228.8 156.7 503.5 184.2 129.5 >25
TILL

± 5 

B103.7 108.3 86.4 62.4 53.4 47.7 43.1 34.3 58.0 34.3 108.3 53.4 26.3 >20
TILL

± 5 

B107.11 759.8 1177.1 1767.2 2187.4 2439.3 2601.1 2468.6 1768.7 759.8 2601.1 2187.4 710.3 5.5
FILL

± 2

B109.77 35.5 34.2 18.1 16.1 15.6 15.1 14.0 19.8 14.0 35.5 16.1 9.4 >25

FILL/ 
CLAYEY 

SILT ± 7 

B111.9 27.1 30.8 41.8 45.8 47.1 46.2 41.6 39.3 27.1 47.1 41.8 8.0 ± 23
FILL

± 18.5 

Median 
(ohm-m)

Boring 
Number

Geomean 
(ohm-m)

Min 
(ohm-m)

Max 
(ohm-m)A - Spacing (ft)

Apparent Resistivity (ohm-meters)
Std. 
Dev. Soil Type

Bedrock 
Depth 

(ft)

Soil Moisture 
Depth to 

Saturation

1/3/2013 1

S. W. Cole Engineering, Inc.
Somersworth , NH

(603) 692-0088

-swcoLE 
Ii.:' ~ r~c1Nrr:R1Nc INC 



Job Number 10-1256 Date 11/5/2012
Spread No b109-7 lat/long: Mid point
Orientation C1 Max

C2 Max
Apparent

A - Spacing A/2 A+A/2 I Resistance Resistivity %
(distance-feet) ft ft mA (v/I) (ohm-meters) Error

Ω
1 0.50 1.50 200 18.5 35.5 0.140728
2 1.00 3.00 200 8.9 34.2 0.028728

3.5 1.75 5.25 200 2.7 18.1 0.049159
5 2.50 7.50 200 1.7 16.1 0.047192

6.5 3.25 9.75 200 1.3 15.6 0.028181
8 4.00 12.00 200 1.0 15.1 0.007173

10 5.00 15.00 200 0.7 14.0 0.009154

0.000000
Geomean 20

Min 14 0.000000
Max 35 0.000000

Median 16 0.000000
Std. Dev. 9 0.000000

         S. W. COLE ENGINEERING, INC.
RESISTIVITY COMPUTATION DATA SHEET

Champlain Hudson Power Express - Transmission Line
   Wenner Configuration

See GPS Coordinates
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Cumulative Resistivity Sheet

Apparent Cumulative
A - Spacing A/2 A+A/2 I (2piV/I) Resistivity % Resistivity

(distance-feet) ft ft mA mV (ohm-meters) Error

1 0.5 1.5 200 116.4597507 35.49693202 0.140728 35
2 1 3 200 56.08192134 34.18753925 0.028728 70

3.5 1.75 5.25 200 16.95225387 18.08466443 0.049159 88
5 2.5 7.5 200 10.59524114 16.14714749 0.047192 104

6.5 3.25 9.75 200 7.885805968 15.62335878 0.028181 120
8 4 12 200 6.196257438 15.10895414 0.007173 135

10 5 15 200 4.599888547 14.02046029 0.009154 149

b109-7

b109-7
CUMULATIVE APPARENT RESISTIVITY 
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Segment 2 Package 1B HDD - South Bay
Champlain Hudson Power Express

New York

PROJECT NUMBER 20001480 CREATED BY

DATE
Kiewit

05/11/2022

Legend Key
Borings by Others 
Kiewit Borings (2022) 
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Material Description

FAT CLAY (CH), very stiff to firm, brown to 
grayish brown, semi-moist to moist, ice present 
in first 2 ft
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8-7-9
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3-4-7-9
(11)

2-2-3-7
(5)

5-6-6-8
(12)

3-3-4-7
(7)

3-4-4-6
(8)

2-3-4-6
(7)

3-4-6-7
(10)

4-4-8-8
(12)

Notes

Boring advanced 
with 3.5" ID HSA

Legend

EXPLORATORY BORING LOG
Champlain Hudson Power Express

New York

BORING NO: K-109.6

PROJECT NUMBER 20001480 LOGGED BY Rafael Salas Jr COORDINATES
N 1729316.31
E 773989.17

START DATE 02/14/2022 DRILLER/RIG Ian / Diedrich D-90 GROUND ELEV. 128.0 ft
FINISH DATE 02/15/2022 DRILL CONTRACTOR Parratt Wolff HAMMER TYPE/EFF. Manual

Page 1 of 2

SPT N Value
MC (%)
PL & LL (%)
Fines Content (%)

20 40 60 80

@Kiewit 

• • -
e 

1i 
I~ . 

~ - ---
'- - '--

~ . ' la. ' r ■ ~ -
- I - I ~ 

~ - '--

~ '- - ,_ 

~ - ~ 

~ - ~ . --
'- - '--

I~ . 
~ - -
~ - '---

'- -

~ -

~ -

~ . 
'- -

~ -

~ -

'- -

~ -

~ . 
~ - -
'- -

~ -

~ -

'- -

~ . la. ' .i,, 
~ - - ,.. I . 
~ -

'- -

~ -

Ji 
-~ -

I~ . 
'- - -
~ 



D
ep

th
 (f

t)

35

40

45

50

55

60

El
ev

at
io

n 
(ft

)

83.0

G
ra

ph
ic

 L
og

Material Description

FAT CLAY (CH), very stiff to firm, brown to 
grayish brown, semi-moist to moist, ice present 
in first 2 ft

Boring Terminated at 45 ft
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Notes

Legend

EXPLORATORY BORING LOG
Champlain Hudson Power Express

New York

BORING NO: K-109.6

PROJECT NUMBER 20001480 LOGGED BY Rafael Salas Jr COORDINATES
N 1729316.31
E 773989.17

START DATE 02/14/2022 DRILLER/RIG Ian / Diedrich D-90 GROUND ELEV. 128.0 ft
FINISH DATE 02/15/2022 DRILL CONTRACTOR Parratt Wolff HAMMER TYPE/EFF. Manual

Page 2 of 2

SPT N Value
MC (%)
PL & LL (%)
Fines Content (%)

20 40 60 80

@Kiewit 

• • -
e 

1i 
~ -

'- -

~ -

~ . ... 
~ - - .. 
'- -

~ -

~ -

'- -

~ ~ - ,-
~ -

'- -

~ -

~ -

~ . 
'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ 



D
ep

th
 (f

t)

5

10

15

20

25

30

El
ev

at
io

n 
(ft

)

G
ra

ph
ic

 L
og

Material Description

FAT CLAY (CH), very stiff to soft, brown, semi-
moist to moist, ice present in first 2 ft

- with orange-brown clay seams

- color change to dark gray
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(28)
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2-4-4-6
(8)

2-4-4-5
(8)

2-3-5-7
(8)

4-8-7-9
(15)

2-4-4-6
(8)

Notes

Boring advanced 
with 3.5" ID HSA

Legend

EXPLORATORY BORING LOG
Champlain Hudson Power Express

New York

BORING NO: K-109.7

PROJECT NUMBER 20001480 LOGGED BY Rafael Salas Jr COORDINATES
N 1729079.71
E 774330.69

START DATE 02/15/2022 DRILLER/RIG Ian / Diedrich D-90 GROUND ELEV. 117.3 ft
FINISH DATE 02/16/2022 DRILL CONTRACTOR Parratt Wolff HAMMER TYPE/EFF. Manual

Page 1 of 3
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MC (%)
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Material Description

SAA

Silty CLAY (CL), firm, gray, moist
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Notes

3-inch ring sampler

3-inch ring sampler

3-inch ring sampler

Legend

EXPLORATORY BORING LOG
Champlain Hudson Power Express

New York

BORING NO: K-109.7

PROJECT NUMBER 20001480 LOGGED BY Rafael Salas Jr COORDINATES
N 1729079.71
E 774330.69

START DATE 02/15/2022 DRILLER/RIG Ian / Diedrich D-90 GROUND ELEV. 117.3 ft
FINISH DATE 02/16/2022 DRILL CONTRACTOR Parratt Wolff HAMMER TYPE/EFF. Manual

Page 2 of 3

SPT N Value
MC (%)
PL & LL (%)
Fines Content (%)
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Material Description

Silty CLAY (CL), firm, gray, moist

Boring Terminated at 65 ft
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Notes

Legend

EXPLORATORY BORING LOG
Champlain Hudson Power Express

New York

BORING NO: K-109.7

PROJECT NUMBER 20001480 LOGGED BY Rafael Salas Jr COORDINATES
N 1729079.71
E 774330.69

START DATE 02/15/2022 DRILLER/RIG Ian / Diedrich D-90 GROUND ELEV. 117.3 ft
FINISH DATE 02/16/2022 DRILL CONTRACTOR Parratt Wolff HAMMER TYPE/EFF. Manual

Page 3 of 3

SPT N Value
MC (%)
PL & LL (%)
Fines Content (%)
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Material Description

ASPHALT PAVEMENT

SILT (ML), brown, semi-moist, with sand, 
medium coarse to coarse, with clay, FILL

ROCK FILL, dark bluish gray, 3 to 6 inches
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Notes

Boring performed 
using sonic drilling 

techniques to 
advance through 

shotrock fill.

Legend

EXPLORATORY BORING LOG
Champlain Hudson Power Express

New York

BORING NO: K-109.9

PROJECT NUMBER 20001480 LOGGED BY Rafael Salas Jr COORDINATES
N 1728748.47
E 775045.06

START DATE 02/21/2022 DRILLER/RIG Joel / Sonic Drill Rig GROUND ELEV. 102.1 ft
FINISH DATE 02/22/2022 DRILL CONTRACTOR Parratt Wolff HAMMER TYPE/EFF. Manual

Page 1 of 4

SPT N Value
MC (%)
PL & LL (%)
Fines Content (%)

20 40 60 80

@Kiewit 

• • -
e 

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ 



D
ep

th
 (f

t)

35

40

45

50

55

60

El
ev

at
io

n 
(ft

)

52.1

G
ra

ph
ic

 L
og

Material Description

ROCK FILL, dark bluish gray, 3 to 6 inches

LEAN CLAY (CL), firm to soft, dark gray, semi-
moist to moist
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Consistency based 
on visual/manual 
review of samples 

obtained from sonic 
drilling.

Legend

EXPLORATORY BORING LOG
Champlain Hudson Power Express

New York

BORING NO: K-109.9

PROJECT NUMBER 20001480 LOGGED BY Rafael Salas Jr COORDINATES
N 1728748.47
E 775045.06

START DATE 02/21/2022 DRILLER/RIG Joel / Sonic Drill Rig GROUND ELEV. 102.1 ft
FINISH DATE 02/22/2022 DRILL CONTRACTOR Parratt Wolff HAMMER TYPE/EFF. Manual

Page 2 of 4

SPT N Value
MC (%)
PL & LL (%)
Fines Content (%)

20 40 60 80

@Kiewit 

• • -
e 

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

11 
~ -

~ -

'- -

~ -

~ -

'- -

~ -

½ 
~ - -

~ I i----e--H 
'- - ~ 

I ~ 
~ 



D
ep

th
 (f

t)

65

70

75

80

85

90

El
ev

at
io

n 
(ft

)

37.1

17.1

G
ra

ph
ic

 L
og

Material Description

LEAN CLAY (CL), firm to soft, dark gray, semi-
moist to moist

FAT CLAY (CH), firm to soft, dark gray, semi-
moist to moist

LEAN CLAY (CL), firm to soft, dark gray, semi-
moist to moist
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Material Description

LEAN CLAY (CL), firm to soft, dark gray, semi-
moist to moist

Boring Terminated at 100 ft
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Material Description

SILT (ML), brown, semi-moist, with sand, 
medium coarse to coarse, with clay,  FILL

ROCK FILL, dark bluish gray, 3 to 6 inches
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Notes

Boring performed 
using sonic drilling 

techniques to 
advance through 

shotrock fill.

Legend

EXPLORATORY BORING LOG
Champlain Hudson Power Express

New York

BORING NO: K-110.0

PROJECT NUMBER 20001480 LOGGED BY Rafael Salas Jr COORDINATES
N 1728458.86
E 775712.37

START DATE 02/22/2022 DRILLER/RIG Joel / Sonic Drill Rig GROUND ELEV. 101.8 ft
FINISH DATE 02/28/2022 DRILL CONTRACTOR Parratt Wolff HAMMER TYPE/EFF. Manual

Page 1 of 4

SPT N Value
MC (%)
PL & LL (%)
Fines Content (%)

20 40 60 80

@Kiewit 

• • -
e 

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ 



D
ep

th
 (f

t)

35

40

45

50

55

60

El
ev

at
io

n 
(ft

)

46.8

G
ra

ph
ic

 L
og

Material Description

ROCK FILL, dark bluish gray, 3 to 6 inches

ROCK FILL with FAT CLAY (CH), dark gray, 
wet
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Material Description

ROCK FILL with FAT CLAY (CH), dark gray, 
wet
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Material Description

ROCK FILL with FAT CLAY (CH), dark gray, 
wet

LEAN CLAY (CL), firm to soft, dark gray, semi-
moist to moist
- with roots (organics) at 98 ft depth

End of Boring at 110 ft

Sa
m

pl
e 

Ty
pe

C
or

e 
R

un
 N

o.
R

ec
ov

er
y 

%
R

Q
D

100%

100%

100%

100%

Po
ck

et
 P

en
. 

(ts
f)

B
lo

w
 C

ou
nt

s
(N

 V
al

ue
)

Notes

Legend

EXPLORATORY BORING LOG
Champlain Hudson Power Express

New York

BORING NO: K-110.0

PROJECT NUMBER 20001480 LOGGED BY Rafael Salas Jr COORDINATES
N 1728458.86
E 775712.37

START DATE 02/22/2022 DRILLER/RIG Joel / Sonic Drill Rig GROUND ELEV. 101.8 ft
FINISH DATE 02/28/2022 DRILL CONTRACTOR Parratt Wolff HAMMER TYPE/EFF. Manual

Page 4 of 4

SPT N Value
MC (%)
PL & LL (%)
Fines Content (%)

20 40 60 80

@Kiewit 

• • -
e 

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

½ ; ~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

Ji 
~ - ; ' - II I 19' 
~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ -

~ -

'- -

~ 



D
ep

th
 (f

t)

5

10

15

20

25

30

El
ev

at
io

n 
(ft

)

107.3

G
ra

ph
ic

 L
og

Material Description

LEAN CLAY (CL), stiff, brown, semi-moist,  
with gravel, medium coarse to coarse, 
subangular, ice present in first 2 ft

FAT CLAY (CH), very stiff to firm, brown with 
orange and gray seams, semi-moist to moist
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2-3-4-6
(7)

4-4-4-4
(8)

2-3-4-4
(7)

2-3-4-6
(7)

Notes

Boring advanced 
with 3.5" ID HSA
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Material Description

FAT CLAY (CH), very stiff to firm, brown with 
orange and gray seams, semi-moist to moist

LEAN CLAY (CL), firm to soft, brown with 
orange and gray seams, semi-moist to moist

- color change to dark gray

- Modified California Spoon rebounded about 
1" every hit of the hammer

- split spoon sunk down 1 ft with the weight of 
the hammer

- split spoon sunk down 1 ft with the weight of 
the hammer

- Modified California Spoon rebounded about 
1" after every hit of the hammer
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Notes

3-inch ring sampler

3-inch ring sampler

3-inch ring sampler
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Material Description

- split spoon sunk down 1 ft with the weight of 
the hammer

Boring Terminated at 65 ft
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Material Description

LEAN CLAY (CL), firm, dark brown, semi-
moist, ice present in first 2 ft

FAT CLAY (CH), firm to soft, dark brown, semi-
moist to moist

- color change to dark gray
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Notes

Boring advanced 
with 3.5" ID HSA
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Material Description

- split spoon sunk down 1 ft with the weight of 
the hammer

- split spoon sunk down 1 ft with the weight of 
the hammer

Boring Terminated at 45 ft
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START DATE 02/16/2022 DRILLER/RIG Ian / Diedrich D-90 GROUND ELEV. 124.8 ft
FINISH DATE 02/16/2022 DRILL CONTRACTOR Parratt Wolff HAMMER TYPE/EFF. Manual

Page 2 of 2

SPT N Value
MC (%)
PL & LL (%)
Fines Content (%)
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SOIL LEGEND
Explanation of Symbols and Terms Used on Boring and Test Pit

Logs for Sampling and Description of Soils

MR Bulk

HSA EOB

SSA AR

SS

UD

WOR

WOH

SPT

REC

RQD

MC

PI

PL

LL

CPT

PP

0

Description Description

Dry Weak

Moist Moderate

Wet Strong

Description

Stratified

Laminated

Fissured

Slickensided

Blocky

Lensed

Homogeneous

15 to 25 %

Some 30 - 45 %

Mostly 50 to 100 %

> 30 Hard > 4.00

Few

Little

31 - 50 Dense
9 - 15 Stiff 1.01 - 2.00

Very Stiff 2.01-4.0016 - 30

Soft 0.25 - 0.502 - 4

11 - 30 Medium
5 - 8 Firm 0.51 - 1.00

N-Value
Sum of blows for last two 6-in. 

increments of SPT

N-Value Density N-Value Consistency
Pocket Pen 

(TSF)

Trace > 5 %

5 to 10 %

Liquid Limit

Cone Penetration Test

Recovery

Rock Quality Designation

RELATIVE DENSITY / CONSISTENCY

Coarse-grained Soils Fine-grained Soils

0 - 4 Very Loose 0 - 1 Very Soft 0.0 - 0.25

Loose5 - 10

Grab Sample

Criteria

Damp but no visible free water

Visible free water, typically soil is below water 

table

CRITERIA FOR DESCRIBING STRUCTURE

Crumbles or breaks with considerable finger pressure

Will not crumble or break with finger pressure

CRITERIA FOR DESCRIBING MOISTURE CONDITION

Criteria

Absence of moisture, dusty, dry to the touch Crumbles or breaks with handling or little finger pressure

Criteria

CRITERIA FOR DESCRIBING CEMENTATION

> 50

SAMPLE AND DRILL METHODS

Standard Penetration Split-Spoon 

Sample

Undisturbed Sample

Piston Sampler

Observation after drilling

Cave-in Depth

Bulk Sample

Auger Cuttings

Rock Core

Modified California Sample

WATER LEVEL SYMBOLS

Observation at time of drilling

Delayed observation

Perched water observed at drilling

Observed Seepage

Mud Rotary

Hollow Stem Auger

Solid Stem Auger

Split Spoon Sampler

Undisturbed Sample

Weight of Rods

Weight of Hammer

Standard Penetration Test

Plasticity Index

Plastic Limit

COMMON ABBREVIATIONS AND ACRONYMS

CROSS SECTION LEGEND

USCS
Unified Soil Classification 

System

Bulk Sample

End of Boring

Auger Refusal

Pocket Penetrometer

Moisture Content

Cohesive soil that can be broken down into small angular lumps which resist further breakdown

Inclusion of small pockets of different soils, such as lenses of sand scattered through a mass of clay; note thickness

Same color and appearance throughout

RELATIVE PROPORTIONS OF GRAVEL, SAND, 

AND FINES

Alternating layers of varying material or color with layers at least 1/4 in. thick; note thickness

Alternating layers of varying material or color with the layers less than 1/4 in. thick; note thickness

Breaks along definite planes of fracture with little resistance to fracturing

Fracture planes appear polished or glossy, sometimes striated

Very Dense

N(bpf)

Recovery %
RQD %

% Moisture Content

M
a

te
ri

a
l 
S

y
m

b
o

l

152

3"

Coarse
Silt

Medium

SOIL GRAIN SIZE

0.0024.7676.2 19.1

4

(mm)0.074

Boulders Cobbles
Fine Fine

U.S. Standard Sieve
106" 2003/4"

Gravel

2.00

40

0.420

Sand
Clay

Coarse
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Symbol

OTHER MATERIALS

Concrete

Crushed Stone/Aggregate Base

Fill

Asphalt

Description

SOIL SYMBOLS

Symbol Group

GW

GP

GW-GM

GW-GC

GP-GM

GP-GC

GM

GC

GC-GM

SW

SP

SW-SM

SW-SC

SP-SM

SP-SC

SM

SC

SC-SM

ML

CL

CL-ML

OL

MH

CH

OH

PT

Organic clays and organic silts of high plasticity

Peat, humus, swamp soils with high organic 

contents

Inorganic silts with low plasticity

Inorganic clays of low plasticity, gravelly or sandy 

clays, silty clays, lean clays

Inorganic clay-silts of low plasticity, gravelly clays, 

sandy clays, silty clays, lean clays

Organic silts and organic silty clays of low 

plasticity

Inorganic silts of high plasticity, elastic silts

Inorganic clays of high plasticity, fat clays

Well-graded sands, sand-gravel mixtures with 

clayfines

Poorly-graded sands, sand-gravel mixtures with 

silt fines

Poorly-graded sands, sand-gravel mixtures with 

clay fines

Silty sands, sand-gravel-silt mixtures

Clayey sands, sand-gravel-clay mixtures

Clayey sands, sand-gravel-clay-silt mixtures

Well-graded gravels, gravel-sand mixtures with 

silt fines

Well-graded gravels, gravel-sand mixtures with 

clay fines

Poorly-graded gravels, gravel-sand mixtures with 

silt fines

Poorly-graded gravels, gravel-sand mixtures with 

clay fines

Silty gravels, gravel-silt-sand mixtures

Clayey gravels, gravel-sand-clay mixtures

Description

USCS SOIL TYPES

Well-graded gravels, gravel sand mixtures with 

trace or no fines

Poorly-graded gravels, gravel-sand mixtures with 

trace or no fines

Clayey gravels, gravel-sand-clay-silt mixtures

Well-graded sands, sand-gravel mixtures with 

trace or no fines

Poorly-graded sands, sand-gravel mixtures with 

trace or no fines

Well-graded sands, sand-gravel mixtures with silt 

fines

@Kiewit 
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ROCK LEGEND
Explanation of Symbols and Terms Used on Boring and Test Pit

Logs for Sampling and Description of Rock

< 0.04 in. < 1 mm < 2 in. < 5.1 cm

0.04 - 1/4 in. 1 - 6 mm 2 in. - 1 ft. 5.1 - 30.5 cm

1/4 - 1 in. 6 mm - 3 cm 1 - 3 ft. 30.5 - 91.4 cm

1 - 4 in. 3 - 9.1 cm 3 - 10 ft. 91.4 cm - 3 m 

4 in. - 1 ft. 9.1 - 30.5 cm

1 - 3 ft. 30.5 cm - 1 m

> 3 ft. > 1 m

Porous

Pitted

Vug

Cavity

Aphanitic

Fine-grained, finely 

crystalline

Medium-grained, 

crystalline

Coarse-grained, 

coarsely crystalline

RQD

Natural break in a layer or body of rock that lacks visible offset

Layers of sedimentary rocks that are distinctly different from overlying and underlying beds

Breaks due to drilling or handling in rock or sediment cores

Rock Quality Designation

Grain diameters greater than 5 mm. 

Decomposed

Saprolite; rock is essentially reduced to a 

soil with a relic rock texture; can be molded 

or crumbled by hand.

Grain diameters between 0.1 and 1 mm; 

grains or crystals can be seen with 

naked eye. 

Grain diameters between 1 and 5 mm. 

Highly

Entire section is discolored; alteration is 

greater than 50%; some areas of slightly 

weathered rock are present; some minerals 

are leached away; retains only a fraction of 

its original strength (wet strength is usually 

lower than dry strength).

  TEXTURE

Individual grains or crystals are too small 

to be seen with the naked eye. 

Moderately

Discoloration is evident; surface is pitted 

and altered, with alterations penetrating 

well below rock surfaces; 10 to 50% of the 

rock is altered; strength is noticeably less 

than unweathered rock.

1/4 in. to the diameter of the core. The 

upper limit will vary with core size. 

Larger than the diameter of the core. 

Thin Wide

Smaller than a pinhead. Their presence 

is indicated by the degree of absorbency. 

Pinhead size to a 1/4 in. If only thin walls 

separate the individual pits, the core may 

be described as honeycombed. 

Slightly 

Superficial discoloration, alteration, and/or 

discoloration along discontinuities; less 

than 10% of the rock volume is altered; 

strength is essentially unaffected.

Medium

Thick WEATHERING

Massive

Unweathered
No evidence of any mechanical or chemical 

alteration.
  VOIDS

Laminated Very Tight

Parting Tight

Banded Moderately tight

Hard
Difficult to scratch with a knife (cannot be pitted with a geology hammer but can be chipped with 

moderate blows of the hammer)

Very Hard
Cannot be scratched with a knife (chips can be broken off only with heavy blows of the geology 

hammer)

BEDDING THICKNESS JOINT AND FRACTURE DENSITY

  ROCK HARDNESS

Soft
Can be scratched by fingernail (cannot be crumbled between fingers but can be easily pitted with 

light blows of a geology hammer)

Moderately Hard
Can be scratched easily with a knife; cannot be scratched with a fingernail (can be pitted with 

moderate blows of a geology hammer)

Very Soft Can be deformed by hand (has a rock-like character but can be broken easily by hand)

TERMS AND ABBREVIATIONS

Fracture Collective term for any seperation in a geologic formation

REC Percent Recovery

Shear (SH) Surface of differential movement evident by presence of slickensides, striations, or polishing

Joint (JT)

Bedding

Mechanical Break (MB)

Shear Zone (SZ) Zone of gouge and rock fragments bounded by planar shear surfaces

Fault (FT) Planar fracture with significant displacement

8Kievvit 



Shale Asphalt

Siltstone Concrete

Sandstone Bedrock

Conglomerate

Breccia

Limestone

Dolomite

Gypsum

Coal

Coral

Chalk

Slate

Schist

Gneiss

Quartzite

Serpentinite

Greenstone

Granite

Tuff

Rhyolite

Dacite

Andesite

Basalt

ROCK TYPES

S
e
d
im

e
n
ta

ry
 R

o
c
k
s

M
e
ta

m
o
rp

h
ic

 R
o
c
k
s

Ig
n
e
o
u
s
 R

o
c
k
s

O
th

e
r

OTHER MATERIALS

ROCK SYMBOLS

te

nite

Recovery (%) = Length of Core Sample Recovered

RQD (%) = Length of the Core Run

Length of the Core Run

Sum of Lengths of Intact Rock Pieces of 4 in. and Longer x 100

x 100

% RQD Quality

< 25 Very Poor

25 - 50 Poor

50 - 75 Fair

75 - 90 Good

90 - 100 Excellent

ROCK QUALITY DESIGNATION (RQD) AND RECOVERY

(Pj)Kiewit 

-1.':_--._··:_.-1 

I:::::: :1 
.! I I I I I!. I?·®;;~ 

I I I I 
I 1 1 

1%i±½21 

I' I I I I I I 




