






ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; JOE PROCTOR, HELPERS;
BRANDON LANE; RENATO MATHESON

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRACK MOUNTED CME 850.

DRILL METHOD:
0.0 - 8.7 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.
8.7 - 28.7 FT HQ3 WIRELINE CORING
SYSTEM WITH A 5' SPLIT TUBE SAMPLER
AND DIAMOND SURFACE- SET  BIT.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 8.7 FT NONE USED.
8.7 - 28.7 FT WATER.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 7.7 FT QUATERNARY ALLUVIUM (Qal)

0.0 - 7.7 FT SILTY SAND (SM) : ABOUT 80% FINE
SAND,  ABOUT 20% FINES WITH NO
PLASTICITY, RAPID DILATANCY, LOW DRY
STRENGTH, LOW TOUGHNESS; MAXIMUM
SIZE, FINE SAND; DRY, TAN IN COLOR; NO
REACTION WITH HCl.

7.7 - 28.7 FT CRETACEOUS MENEFEE
FORMATION (Kmf) 

7.7 - 10.3 FT SANDSTONE WITH CLAYSTONE
INTERBEDS: SLIGHTLY WEATHERED (W3),
SOFT (H6), TAN IN COLOR; NO REACTION WITH
HCl.

10.3 - 28.7 FT CLAYSTONE: DARK GREY IN
COLOR, MODERATELY TO SLIGHTLY
WEATHERED (W4), VERY SOFT (H7);  NO
REACTION WITH HCl.

STRATIGRAPHY:
0.0 - 7.7 FT: QUATERNARY ALLUVIUM (Qal)
7.7 - 28.7 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:
 WLNE = WATER LEVEL NOT ENCOUNTERED
 I.D. = INSIDE DIAMETER BNE = BEDROCK
NOT ENCOUNTERED.

BOTTOM OF HOLE

SM

SANDSTONE

CLAYSTONE

5837.8

5835.2

5816.8

Qal

Kmf

36

88

90

100

100

0 NP 3.9NP SM 12/22/41

50/REFUSAL

28.2 71.8

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   7.7

COORDINATES:    N 1,841,766.9    E 2,473,292.3 GROUND ELEVATION:   5845.5
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CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J .GILBERT

TOTAL DEPTH:   28.7

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-1

AND DATE MEASURED:   10/10/2015 REVIEWED BY:   P. GARDNER

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   10/10/15    FINISHED:  10/10/15

STATE:   NM
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G4



ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; KYLE KILLEBREW
HELPERS; JOE PROCTOR,  BRANDON
LANE

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRUCK MOUNTED CME 85.

DRILL METHOD:
0.0 - 25.0 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 25.0 FT NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 10.8 FT QUATERNARY ALLUVIUM (Qal)

0.0 - 10.8 FT  CLAYEY SAND (SC): ABOUT 60%
PREDOMINATELY FINE SAND, TRACE OF
COARSE SAND; ABOUT 40% FINES WITH LOW
PLASTICITY, LOW DRY STRENGTH, LOW
TOUGHNESS AND SLOW DILATANCY;
MAXIMUM SIZE, COARSE SAND; LIGHT
BROWN IN COLOR; NO REACTION WITH HCl.

10.8 - 25.0  FT CRETACEOUS MENEFEE
FORMATION (Kmf)

10.8 - 22.4 FT  CLAYSTONE: GREY IN COLOR,
VERY SOFT (H7), MODERATELY TO
INTENESELY WEATHERED (W6),
INTERMITTENT IRON OXIDE STAINING, THINLY
TO MODERATELY BEDDED, VISIBLE ORGANIC
MATERIAL.

22.4 - 25.0 FT SANDSTONE: MODERATELY TO
SLIGHTLY WEATHERED (W4), SOFT (H6), TAN
IN COLOR; NO REACTION WITH HCl.

STRATIGRAPHY:
0.0 - 10.8 FT: QUATERNARY ALLUVIUM (Qal)
10.8 - 25.0 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:  WLNE = WATER LEVEL
NOT ENCOUNTERED  I.D. = INSIDE DIAMETER
BNE = BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

SC

CLSTNE

SS

5821.1

5809.5

5806.9

Qal

Kmf

100

60

100

100

100

100

100

0

0

0

0

0

0

0

NA

NA

NA

NA

NA

NA

NA

17.6

19.6

19.9

3.0

17.7

17.2

18.7

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1/2/3

19/32/39

35/24/13

8/29/38

12/23/26

13/29/31

16/50

51.4

26.5

26.7

79.4

82.3

70.8

59.0

48.6

73.5

73.3

20.6

17.7

29.2

41.0

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   10.8

COORDINATES:    N 1,835,943.4    E 2,474,721.4 GROUND ELEVATION:   5831.9
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CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   25.0

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-2

AND DATE MEASURED:   11.0   (5820.9)  11/18/2015 REVIEWED BY:   P. GARDNER

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   11/18/15    FINISHED:  11/18/15

STATE:   NM

G
E

O
LO

G
IC

 U
N

IT
  

S
Y

M
B

O
L

V
IS

U
A

L
C

LA
S

S
IF

IC
A

T
IO

N

E
LE

V
A

T
IO

N

%
 C

O
R

E
 R

E
C

O
V

E
R

Y

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

P
LA

S
T

IC
IT

Y
   

 IN
D

E
X

LI
Q

U
ID

 L
IM

IT

%
 G

R
A

V
E

L

%
 S

A
N

D

%
 F

IN
E

S

LABORATORY DATA

LA
B

O
R

A
T

O
R

Y
C

LA
S

S
IF

IC
A

T
IO

N

D
E

P
T

H

B
LO

W
S

 / 
0.

5 
F

T

DEPTH AND ELEVATION OF WATER LEVEL:   11.0 ft.  (5820.9)
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; KYLE KILLEBREW; HELPERS,
JOE PROCTOR,  BRANDON LANE

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRUCK MOUNTED CME 85.

DRILL METHOD:
0.0 - 25.0 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 25.0 FT NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 19.2 FT QUATERNARY ALLUVIUM (Qal)

0.0 - 6.1 FT SILTY SAND (SM): ABOUT 80% FINE
SAND; ABOUT 20% FINES WITH NO
PLASTICITY, RAPID DILATANCY; MAXIMUM
SIZE, FINE SAND; LOW DRY STRENGTH, DRY,
TAN IN COLOR; NO REACTION WITH HCl.

6.1 - 8.6 FT CLAYEY SAND (SC): ABOUT 60%
PREDOMINATELY FINE SAND; ABOUT 40%
FINES WITH LOW PLASTICITY, LOW DRY
STRENGTH LOW TOUGHNESS AND SLOW
DILATANCY; TRACE OF COARSE SAND
MAXIMUM SIZE, COARSE SAND, LIGHT
BROWN IN COLOR; NO REACTION WITH HCl.

8.6 - 10.9 FT FAT CLAY (CH): ABOUT 90%
PLASTIC FINES WITH HIGH TOUGHNESS, HIGH
DRY STRENGTH; ABOUT 10% FINE SAND WITH
NO DILATANCY; MAXIMUM SIZE, FINE SAND;
NO REACTION WITH HCl.

10.9 - 16.0 FT CLAYEY SAND (SC): ABOUT 60%
FINE SAND;  ABOUT 40% MEDIUM PLASTIC
FINES, NO DILATANCY, MEDIUM DRY
STRENGTH, MEDIUM TO HIGH TOUGHNESS;
MAXIMUM SIZE, FINE SAND; TAN IN COLOR;
NO REACTION WITH HCl.

16.0 - 19.2 FT CLAYEY SAND (SC): ABOUT 60%
PREDOMINATELY FINE SAND;  ABOUT 40%
FINES WITH LOW PLASTICITY, LOW DRY
STRENGTH LOW TOUGHNESS AND SLOW
DILATANCY; TRACE OF COARSE SAND
MAXIMUM SIZE,COARSE SAND, LIGHT BROWN
IN COLOR; NO REACTION WITH HCl.

19.2 - 25.0  FT CRETACEOUS MENEFEE
FORMATION (Kmf)

19.2 - 25.0 FT CLAYSTONE: DECOMPOSED
(W9) AND DESCRIBED AS SOIL; FAT CLAY
(CH):  ABOUT 90% PLASTIC FINES WITH HIGH
TOUGHNESS, HIGH DRY STRENGTH; ABOUT
10% FINE SAND WITH NO DILATANCY; NO
REACTION WITH HCl.

STRATIGRAPHY:
0.0 - 19.2 FT: QUATERNARY ALLUVIUM (Qal)
19.2 - 25.0 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:  WLNE = WATER LEVEL
NOT ENCOUNTERED  I.D. = INSIDE DIAMETER
BNE = BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

SM

SC

CH

SC

SC

CLSTNE

5869.0

5866.5

5864.2

5859.1

5855.9

5850.1

Qal

Kmf

0

52

60

100

68

88

100

100

0

1.8

0

0

0

0

29.3

26.9

56.7

42.5

31.9

44.6

6.3

4.4

15.0

13.6

16.5

15.9

15.9

12.4

36.0

27.0

16.6

26.5

s(CL)

SC

CH

(CL)s

s(CL)

CL

7/12/12

15/21/15

14/23/27

11/21/31

16/36/REFUSAL

51.0

38.8

90

84.5

59.1

86.8

49.0

59.4

10

15.5

40.9

13.2

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   19.2

COORDINATES:    N 1,831,286.9    E 2,476,219.7 GROUND ELEVATION:   5875.1
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CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   25.0

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-3

AND DATE MEASURED:   11/18/2015 REVIEWED BY:   P. GARDNER

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   11/18/15    FINISHED:  11/18/15

STATE:   NM
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BOTTOM OF HOLE

0.0 - 2.5 FT: QUATERNARY ALLUVIUM (Qal):

0.0- 2.5 FT SILTY SAND WITH GRAVEL (SM)g:
ABOUT 60% FINE SAND; ABOUT 20% FINES
WITH NO PLASTICITY, NO DRY STRENGTH AND
RAPID DILATANCY; ABOUT 20% FINE TO
COARSE GRAVEL; BROWN IN COLOR, MOIST;
MAXIMUM SIZE, 75MM.

2.5 - 25.0 FT CRETACEOUS MENEFEE
FORMATION 

2.5 - 11.9 FT SANDSTONE: TAN IN COLOR,
VERY INTENSELY WEATHERED  (W8) VERY
SOFT (H7) IN TOP 1.O FT. SANDSTONE
BECOMES MODERATELY TO INTENSELY
WEATHERED (W6) AND SOFT (H6) BELOW
THE TOP 1.O FT. IT IS FINE GRAINED, AND
THINLY BEDDED. THE SANDSTONE HAS NO
REACTION WITH HCl AND CONTAINS
INTERMITTENT ANGULAR 1"MUDSTONE RIPUP
CLASTS.
11.9 - 13.2 FT SANDSTONE: GREY IN COLOR,
SLIGHTLY WEATHERED TO FRESH (W2) AND
HARD (H3). IT IS MODERATELY BEDDED AND
CALCAREOUS, STRONG REACTION WITH HCl.
ROCK HAMMER RINGS WHEN CORE IS
STRUCK.

13.2 - 24.5 FT SANDSTONE: TAN IN COLOR,
MODERATELY TO INTENSELY WEATHERED
(W6) AND SOFT (H6); FINE GRAINED, AND
THINLY BEDDED, NO REACTION WITH HCl AND
CONTAINS INTERMITTENT ANGULAR
1"MUDSTONE RIPUP CLASTS.

24.5 - 25.0 CLAYSTONE: GREY IN COLOR,
MODERATELY TO INTENSELY WEATHERED
(W6), SOFT (H6). SAMPLE WASHED BY DRILL
AND STUCK TO CORE BARREL.

STRATIGRAPHY: 0.0 - 2.5 FT. QUATERNARY
ALLUVIUM (Qal)
2.5 - 25.0 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:  WLNE = WATER LEVEL
NOT ENCOUNTERED  I.D. = INSIDE DIAMETER
BNE = BEDROCK NOT ENCOUNTERED.

66

98

82

32

7

6

3

6

6

8

6

2

6

6

(SM)g

SS

CLST

12

66

0

0

Qal

Kmf

ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE
SAME AS THOSE USED BY THE
DRILLER.

ALL MEASUREMENTS ARE REPORTED
IN FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL
CREW;  DRILLER; JOE PROCTOR,
HELPERS; BRANDON LANE; RENATO
MATHESON

PURPOSE:
PRECONSTRUCTION SOIL AND
BEDROCK FOUNDATION
INVESTIGATIONS.

DRILL EQUIPMENT:
TRACK MOUNTED CME 850.

DRILL METHOD:
0.0 - 5.0 FT 4 1/4" HSA  PILOT BIT
5.0 - 25.0 FT HQ3 WIRELINE CORING
SYSTEM WITH A 3' SPLIT TUBE
SAMPLER AND DIAMOND SURFACE-
SET  BIT.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 5.0 FT NONE USED.
5.0 - 25.0 FT WATER

HOLE COMPLETION: HOLE
BACKFILLED WITH CUTTINGS AND
BENTONITE.

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

LABORATORY DATA

LOCATION:   REACH 9 PIPELINE

BEGUN:   10/11/15    FINISHED:  10/11/15 TOTAL DEPTH:   25.0
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FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   2.5

COORDINATES:    N 1,827,713.2    E 2,477,541.8

SHEET   1   OF   1
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SHEET   1   OF   1GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-4

AND DATE MEASURED: REVIEWED BY:   J. GILBERT

STATE:   NM

HOLE LOGGED BY:   CBEYER

ANGLE FROM HORIZONTAL:        AZIMUTH:

GROUND ELEVATION:   5963.7 ft.
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; JEFF VAN AUSDAL, HELPERS;
JOE PROCTOR; BRIAN HART.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRUCK MOUNTED CME 85.

DRILL METHOD:
0- 21.1 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 21.1 FT NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 21.1 FT: QUATERNARY ALLUVIUM (Qal):

0.0 - 16.3 FT SILTY SAND (SM): ABOUT 80%
PREDOMINATELY FINE TO MEDIUM SAND;
ABOUT 20% NONPLASTIC FINES, WITH RAPID
DILATANCY, LOW DRY STRENGTH, DRY,
BROWN TO GREY IN COLOR; MAXIMUM SIZE,
MEDIUM SAND; ROOTS ON TOP 1.0 FT; NO
REACTION WITH HCl.

16.3 - 21.1 FT POORLY GRADED SAND WITH
GRAVELS (SP)g: ABOUT 75% FINE TO
COARSE, HARD TO VERY HARD
SUBROUNDED SAND; ABOUT 20% FINE TO
COARSE, HARD TO VERY HARD,
SUBANGULAR TO SUBROUNDED GRAVEL;
ABOUT 5% NONPLASTIC FINES; MAXIMUM
SIZE, 50 mm; NO REACTION WITH HCl.

STRATIGRAPHY: 0.0 - 21.1 FT. QUATERNARY
ALLUVIUM (Qal)

ABBREVIATIONS:  WLNE = WATER LEVEL
NOT ENCOUNTERED  I.D. = INSIDE DIAMETER
BNE = BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

SM

(SP)g

5944.5

5939.7

Qal

92

48

100

80

100

96

0

0

0

0

0

0.1

0

21.0

11.0

NA

NA

20.1

NA

21.0

NA

NA

3.0

2.3

4.7

2.9

4.7

1.1

0.6

NP

NP

3.5

NP

7.4

NP

NP

SM

SM

SM

SM

SC

(SM)g

SM

2/5/5

3/2/1

1/5/12

5/9/11

6/9/12

20/50/50

REFUSAL

17.4

14.2

33.1

20.3

44.8

13.4

9.9

82.6

85.8

66.9

79.6

55.2

65.6

79.1

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   BNE

COORDINATES:    N 1,824,358.0    E 2,478,371.0 GROUND ELEVATION:   5960.8

5

10

15

20

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   21.1

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-5

AND DATE MEASURED:   8/14/2015 REVIEWED BY:   C. BEYER

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   8/14/15    FINISHED:  8/14/15

STATE:   NM
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; JOE PROCTOR, HELPERS;
BRANDON LANE; RENATO MATHESON

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.
DRILL EQUIPMENT:
TRACK MOUNTED CME 850.

DRILL METHOD:
0.0 - 5.0 4 1/4" HSA WITH PILOT BIT
5.0 - 26.5 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 26.5 FT: QUATERNARY ALLUVIUM (Qal):

0.0 - 7.5 FT  POORLY GRADED SAND WITH
CLAY (SP-SC): ABOUT 90% FINE SAND; ABOUT
10% FINES WITH LOW PLASTICITY, LOW
TOUGHNES, LOW DRY STRENGTH AND SLOW
DILATANCY; LOOSE CONSOLIDATOIN;
MAXIMUM SIZE, FINE SAND; WEAK REACTION
WITH HCL.

7.5 - 12.0 FT  CLAYEY SAND (SC): ABOUT 85%
PREDOMINATELY FINE SAND; ABOUT 15%
FINES WITH LOW PLASTICITY, LOW
TOUGHNES, LOW DRY STRENGTH AND SLOW
DILATANCY; TRACE MEDIUM SAND AND
COARSE SUBROUNDED GRAVEL; LOOSE
CONSOLIDATOIN; MAXIMUM SIZE, 3 INCHES;
WEAK REACTION WITH HCL.

12.0 - 17.0 FT SILTY SAND WITH GRAVEL
(SM)g: ABOUT 60% FINE SAND; ABOUT 20%
FINES WITH NO PLASTICITY, NO DRY
STRENGTH AND RAPID DILATANCY; ABOUT
20% FINE TO COARSE GRAVEL; BROWN IN
COLOR, DRY, LOOSE CONSOLIDATION;
MAXIMUM SIZE, 3 INCHES; GRAVEL
PULVERIZED BY AUGER AND SPT SAMPLER.

17.0 - 17.5 FT POORLY GRADED SAND WITH
SILT (SP-SM): ABOUT 90% FINE SAND; ANOUT
10% NONPLASTIC FINES WITH RAPID
DILATANCY, AND LOW DRY STRENGTH; NO
REACTION WITH HCL.

17.5 - 22.7 FT POORLY GRADED SAND WITH
GRAVEL (SP-SM)g: ABOUT 75%
PRODOMINATELY FINE SAND, TRACE MEDIUM
TO COARSE SAND; ABOUT 15% FINE TO
COARSE GRAVEL; ABOUT 10% FINES WITH NO
PLASTICITY, RAPID DILATANCY, AND LOW DRY
STRENGTH; MAXIMUM SIZE 3 INICHES; NO
REACTION WITH HCL.

22.7 - 26.5 FT SILTY SAND (SM): ABOUT 85%
PREDOMINATELY FINE SAND, TRACE MEDIUM
TO COARSE SAND; ABOUT 15% FINES WITH
NO PLASTICITY, RAPID DILATANCY, AND LOW
DRY STRENGTH; INTERMITTENT CALCITE
NODULES, CALCITE CEMENTED FROM 22.7 TO
23.5 FT; DRY, BECOMES MOIST BELOW 23.0
FT; STRONG REACTION WITH HCL.

STRATIGRAPHY: 0.0 - 26.5 FT: QUATERNARY
ALLUVIUM (Qal)

ABBREVIATIONS:  WLNE = WATER LEVEL
NOT ENCOUNTERED  I.D. = INSIDE DIAMETER
BNE = BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

(SP-SC)

SC

(SM)g

(SP-SM)

(SP-SM)g

SM

5923.2

5918.7

5913.7

5913.2

5908.0

5904.2

Qal

NR

32

48

48

56

88

72

58

0

0

0

39.7

24.3

18

34.6

1.8

23.6

26.6

24.4

NA

NA

NA

NA

NA

4.9

6.2

5.9

2.7

3.2

2.9

3.2

8.3

5

7.1

6.5

NP

NP

NP

NP

NP

SC-SM

SC

SC-SM

(GM)s

(SM)g

(SM)g

(SM)g

SM

4/8/7

5/7/7

5/6/7

32/25/19

16/18/17

14/23/20

2734/15

6/9/8

27.7

33.1

32.2

22.8

19.2

13.8

16.1

20.4

72.3

66.9

67.8

37.5

56.5

68.2

49.3

77.8

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   BNE

COORDINATES:    N 1,819,682.3    E 2,479,568.4 GROUND ELEVATION:   5930.7

5

10

15

20

25

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   C. BEYER

TOTAL DEPTH:   26.5

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-6

AND DATE MEASURED: REVIEWED BY:

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   10/11/15    FINISHED:  10/11/15

STATE:   NM
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; JOE PROCTOR, HELPERS;
BRANDON LANE; RENATO MATHESON

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRACK MOUNTED CME 850.

DRILL METHOD:
0.0 - 5.0 FT 4 1/4" HSA WITH PILOT BIT
5.0 - 25.0 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 7.3 FT  QUATERNARY ALLUVIUM (Qal) 

0.0 - 1.0 FT: POORLY GRADED SAND (SP):
ABOUT 95% PREDOMINATELY FINE SAND,
TRACE MEDIUM, AND COARSE SAND, TRACE
GRAVEL; ABOUT 5% FINES WITH NO
PLASTICITY, NO DRY STRENGTH AND RAPID
DILATANCY; WEAK CEMENTATION; MAXIMUM
SIZE, 25MM; NO REACTION WITH HCL.

1.0 - 7.3 FT: FAT CLAY (CH): ABOUT 90% FINES
WITH HIGH PLASTICITY, HIGH DRY STRENGTH,
AND HIGH TOUGHNESS; ABOUT 10% FINE
SAND. GREY IN COLOR; NO REACTION WITH
HCl.

7.3 - 25.0 FT CRETACEOUS MENEFEE
FORMATION 

7.3 - 7.8 FT SANDSTONE: DECOMPOSED (W9)
VERY SOFT (H7) CLASSIFIED AS A SOIL.
ABOUT 80% PREDOMINATELY FINE SAND,
TRACE MEDIUM TO COARSE SAND; ABOUT
20% FINES WITH MEDIUM PLASTICITY,
MEDIUM TOUGHNESS AND MEDIUM DRY
STRENGTH; BROWNISH ORANGE IN COLOR,
WEAK REACTION WITH HCl.

7.8 - 25.0 FT SANDSTONE: MODERATELY TO
INTENSELY WEATHERED (W6) SOFT (H6), AND
MODERATELY BEDDED FROM 7.8 TO 15.0 FT;
BECOMES MODERATELY WEATHERED (W5),
MODERATELY SOFT (H5) AND THICKLY
BEDDED BELOW 15 FT; GRAYISH BROWN IN
COLOR, NO REACTION WITH HCl;
SUBANGULAR CLAYSTONE RIPUP CLASTS,
12MM IN DIAMETER FROM 24.5 TO 25.0 FT.

STRATIGRAPHY:
0.0 - 7.3 FT: QUATERNARY ALLUVIUM (Qal)
7.3 - 25.0 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:  WLNE = WATER LEVEL
NOT ENCOUNTERED  I.D. = INSIDE DIAMETER
BNE = BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

SP

CH

SS

5937.4

5931.1

5913.4

Qal

Kmf

NR

100

92

94

100

100

0

0

114.3

40.5

15.7

6.6

94.0

26.3

CH

(CL)s

7/11/13

45/REFUSAL

94.3

71.1

5.7

28.9

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   BNE

COORDINATES:    N 1,813,384.1    E 2,481,040.8 GROUND ELEVATION:   5938.4

5

10

15

20

25

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   C. BEYER

TOTAL DEPTH:   25.0

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-7

AND DATE MEASURED: REVIEWED BY:   J. GILBERT

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   10/27/15    FINISHED:  10/27/15

STATE:   NM
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; JOE PROCTOR
HELPERS; BRANDON LANE, RENATO
MATHESON.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRACK MOUNTED CME 850.

DRILL METHOD:
0.0 - 15.0 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.
15.0 - 25.0 FT HQ3 WIRELINE CORING
SYSTEM WITH A 3' SPLIT TUBE SAMPLER
AND DIAMOND SURFACE- SET  BIT.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 15.0 FT NONE USED.
15.0 - 25.0 FT WATER

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 10.0 FT  QUATERNARY ALLUVIUM (Qal) 

0.0 - 2.7 FT POORLY GRADED SAND WITH SILT
(SP-SM): ABOUT 90% FINE SAND; ABOUT 10%
NONPLASTIC FINES WITH RAPID DILATANCY,
AND LOW DRY STRENGTH; GRAYISH BROWN
IN COLOR; WEAK CEMENTATION; STRONG
REACTION WITH HCl.

2.7 - 10.0 FT  POORLY GRADED SAND WITH
GRAVEL (SP-SM)g: ABOUT 65%
PREDOMINATELY FINE SAND, TRACE MEDIUM
TO COARSE SAND; ABOUT 15% FINE TO
COARSE GRAVEL; ABOUT 10% FINES WITH NO
PLASTICITY, RAPID DILATANCY, AND LOW DRY
STRENGTH; MAXIMUM SIZE, 3 INCHES;
STRONG REACTION WITH HCl.

10.0 - 25.0 FT CRETACEOUS MENEFEE
FORMATION 

10.0 - 25.0 FT CLAYSTONE: DARK GREY IN
COLOR, VERY INTENSELY WEATHERED (W8)
AND VERY SOFT (H7) FROM 10.0 TO 12.0 FT.
MODERATELY TO INTENSELY WEATHERED
(W6), SOFT (H6) BELOW 12.0 FT. LAMINATED
TO THINLY BEDDED; INTERMITTENT IRON
OXIDE STAINING CARBONACEOUS
FRAGMENTS AND CALCITE NODULES.
SAMPLES STUCK TO CORE BARREL, MAKING
THEM DIFFICULT TO REMOVE INTACT.

STRATIGRAPHY:
0.0 - 10.0 FT: QUATERNARY ALLUVIUM (Qal)
10.0 - 25.0 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:  WLNE = WATER LEVEL
NOT ENCOUNTERED  I.D. = INSIDE DIAMETER
BNE = BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

SP-SM

(SP-SM)g

CLST

5964.9

5957.6

5942.6

Qal

Kmf

92

80

100

100

4.5

31.8

0

19.2

29.4

62.4

2.6

4.0

14.4

0.7

15.1

40.4

SM

(SC)g

CH

4/REFUSAL

33/19/16

11/17/19

27.7

33.9

94.8

67.8

34.3

5.2

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   10.0

COORDINATES:    N 1,809,042.7    E 2,481,215.1 GROUND ELEVATION:   5967.6

5

10

15

20

25

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   C. BEYER

TOTAL DEPTH:   25.0

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-8

AND DATE MEASURED: REVIEWED BY:   J. GILBERT

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   10/12/15    FINISHED:  10/12/15

STATE:   NM
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; KYLE KILLEBREW
HELPERS; JOE PROCTOR,  BRANDON
LANE

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRUCK MOUNTED CME 85.

DRILL METHOD:
0.0 - 25.9 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.

DRILLING MEDIUM:
0.0 - 25.9 FT NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 11.1 FT QUATERNARY ALLUVIUM (Qal)

0.0 - 6.9 FT SILTY SAND (SM): ABOUT 80% FINE
SAND; ABOUT 20% FINES WITH NO
PLASTICITY, RAPID DILATANCY, LOW DRY
STRENGTH; MAXIMUM SIZE, FINE SAND; DRY,
TAN IN COLOR; NO REACTION WITH HCl.

6.9 - 11.1  FT CLAYEY SAND (SC):  ABOUT 60%
PREDOMINATELY FINE SAND; ABOUT 40%
FINES WITH MEDIUM PLASTICITY, LOW DRY
STRENGTH LOW TOUGHNESS AND SLOW
DILATANCY; TRACE OF COARSE SAND AND
FINE GRAVEL; MAXIMUM SIZE, FINE GRAVEL;
BROWN IN COLOR; NO REACTION WITH HCl.

11.1 - 25.9 FT CRETACEOUS MENEFEE
FORMATION (Kmf)

11.1 - 25.9 FT SANDSTONE: VERY INTENSELY
WEATHERED TO DECOMPOSED (W8-W9),
VERY SOFT TO SOFT (H6-H7), TAN IN COLOR,
BREAKS WITH MODERATE HAMMER BLOW;
NO REACTION WITH HCl.

STRATIGRAPHY:
 0.0 - 11.1 FT: QUATERNARY ALLUVIUM (Qal)
11.1 - 25.9 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:  WLNE = WATER LEVEL
NOT ENCOUNTERED  I.D. = INSIDE DIAMETER
BNE = BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

SM

SC

SS

5931.7

5927.5

5912.7

Qal

Kmf

0

72

36

48

80

100

100

100

100

0

0

0

0

0

22.3

24.6

27.3

N/A

N/A

3.9

5.0

5.8

1.3

2.3

4.4

9.1

14.8

N/P

N/P

SC-SM

SC

s(CL)

SM

SM

4/4/7

6/16/21

11/10/16

48/REFUSAL

42.3

41.9

52.7

29.3

27.8

57.7

58.1

47.3

70.7

72.2

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   11.1

COORDINATES:    N 1,805,195.0    E 2,480,983.7 GROUND ELEVATION:   5938.6

5

10

15

20

25

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   25.9

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-9

AND DATE MEASURED:   11/23/2015 REVIEWED BY:   P. GARDNER

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   11/22/15    FINISHED:  11/23/15

STATE:   NM
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW;
DRILLER; JOE PROCTOR
HELPERS; BRANDON LANE, RENATO
MATHESON.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRACK MOUNTED CME 850.

DRILL METHOD:
0.0 - 2.5 FT 4 1/4" HSA  WITH PILOT BIT
2.5 - 25.0 FT HQ3 WIRELINE CORING
SYSTEM WITH A 3' SPLIT TUBE SAMPLER
AND DIAMOND SURFACE- SET  BIT.
REACHED AUGER REFUSAL IN HARD
COBBLES AND BOULDERS AT 2.5 FT.
SWICHED TO CORING SYSTEM,
RESULTING IN POOR RECOVERY.
NOTE:
MULTIPLE TEST PITS EXCAVATED AND
ABANDONED BY UNKNOWN PARTY NEAR
DHR9-15-10.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 2.5 FT NONE
2.5 - 25.0 FT WATER

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 16.0 FT  QUATERNARY ALLUVIUM (Qal) 

0.0 - 1.5 FT POORLY GRADED SAND (SP):
ABOUT 95% PREDOMINATELY FINE SAND,
TRACE MEDIUM TO COARSE SAND; ABOUT 5%
FINES WITH NO PLASTICITY, RAPID
DILATANCY, AND LOW DRY STRENGTH
MAXIMUM SIZE, COARSE SAND; NO REACTION
WITH HCl.

1.5 - 2.5 FT POORLY GRADED SAND WITH
GRAVEL (SP)g: ABOUT 75% PREDOMINATELY
FINE SAND, TRACE MEDIUM TO COARSE
SAND; ABOUT 20% FINE TO COARSE GRAVEL;
ABOUT 5% FINES WITH NO PLASTICITY, RAPID
DILATANCY AND LOW DRY STRENGTH;
MAXIMUM SIZE, 3 INCHES; WEAK REACTION
WITH HCl.

2.5 -16.0 FT WELL GRADED GRAVEL WITH
SILT, SAND, COBBLES AND BOULDERS
(GW-GM)scb:
 ABOUT 40% HARD FINE GRAINED,
SUBROUNDED SANDSTONE COBBLES; ABOUT
25% FINE TO COARSE SUBROUNDED HARD
FINE GRAINED SANDSTONE GRAVEL; ABOUT
15% FINE TO COARSE SAND; ABOUT 10%
NONPLASTIC FINES; ABOUT 10% HARD FINE
GRAINED, SUBROUNDED SANDSTONE
BOULDERS; MAXIMUM SIZE 1.6 FT.

16.0 - 25.0 FT CRETACEOUS MENEFEE
FORMATION 

16.0 - 25.0 FT CLAYSTONE: DARK GREY IN
COLOR, VERY INTENSELY WEATHERED (W8)
AND VERY SOFT (H7) IN TOP 2.0 FT.
MODERATELY TO INTENSELY WEATHERED
(W6), AND SOFT (H6) BELOW TOP 2.0 FT.
LAMINATED TO THINLY BEDDED;
INTERMITTENT IRON OXIDE STAINING,
SAMPLES STUCK TO CORE BARREL, MAKING
THEM DIFFICULT TO REMOVE INTACT.

STRATIGRAPHY:
0.0 - 16.0 FT: QUATERNARY ALLUVIUM (Qal)
16.0 - 25.0 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:  WLNE = WATER LEVEL
NOT ENCOUNTERED  I.D. = INSIDE DIAMETER
BNE = BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

SP

(SP)g

(GW-GM)scb

CLST

6046.7

6045.7

6032.2

6023.2

Qal

Kmf

NR

72

49.2 NP 4.8NP (GM)s15.4 35.4

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   16

COORDINATES:    N 1,799,310.8    E 2,480,923.2 GROUND ELEVATION:   6048.2

5

10

15

20

25

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   C.BEYER

TOTAL DEPTH:   25.0

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-10

AND DATE MEASURED: REVIEWED BY:   J. GILBERT

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   10/15/15    FINISHED:  10/15/15

STATE:   NM
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; JEFF VAN AUSDALE
HELPERS; JOE PROCTOR, BRIAN HART.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRUCK MOUNTED CME 85.

DRILL METHOD:
0- 25.0 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 25.0 FT NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 25.0 FT  QUATERNARY ALLUVIUM (Qal) 

0.0 - 9.7 FT SILTY SAND (SM): ABOUT 80%
PREDOMINATELY FINE TO MEDIUM SAND;
ABOUT 20% NONPLASTIC FINES, WITH RAPID
DILATANCY, LOW DRY STRENGTH, DRY,
BROWN TO GREY IN COLOR; MAXIMUM SIZE,
MEDIUM SAND; ROOTS ON TOP 1.0 FT; NO
REACTION WITH HCl.

9.7 - 12.2 FT POORLY GRADED SAND WITH
SILT (SP-SM): ABOUT 90% PREDOMINATELY
FINE SAND; ABOUT 10% NON PLASTIC FINES,
NO DRY STRENGTH, RAPID DILATANCY;
MAXIMUM SIZE, MEDIUM SAND; DRY, LIGHT
BROWN IN COLOR; NO REACTION TO HCl.

12.2- 16.3 FT SILTY SAND (SM): ABOUT 80%
FINE TO MEDIUM SAND; ABOUT 20%
NONPLASTIC FINES WITH RAPID DILATANCY,
NO DRY STRENGTH; MAXIMUM SIZE, MEDIUM
SAND; NO REACTION WITH HCl.

16.3 - 23.5 FT SANDY LEAN CLAY s(CL): ABOUT
60% FINES WITH MEDIUM TO HIGH
PLASTICITY, NO DILATANCY, MEDIUM TO HIGH
DRY STRENGTH; ABOUT 40% FINE SAND,
BROWN IN COLOR; NO REACTION WITH HCl.

23.5 - 24.2 FT LEAN CLAY (CL): ABOUT 90 %
FINES WITH MEDIUM PLASTICITY, MEDIUM
DRY STRENGTH, MEDIUM TOUGHNESS;
ABOUT 10%, PREDOMINATELY FINE TO
MEDIUM SAND; MAXIMUM SIZE, MEDIUM
SAND; NO REACTION WITH HCL.

24.2 - 25.0 FT POORLY GRADED SAND WITH
SILT AND GRAVEL (SP-SM)g: ABOUT 45%
COARSE TO FINE, HARD, SUBANGULAR TO
SUBROUNDED GRAVEL;  ABOUT 30% FINE TO
MEDIUM SAND WITH RAPID DILATANCY;
ABOUT 25% NONPLASTIC FINES, NO DRY
STRENGTH, NO TOUGHNESS; NO REACTION
WITH HCl.

STRATIGRAPHY:
0.0 - 25.0 ft. QUATERNARY ALLUVIUM (Qal)

ABBREVIATIONS:  WLNE = WATER LEVEL NOT
ENCOUNTERED  I.D. = INSIDE DIAMETER BNE
= BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

SM

SP-SM

SM

SC

CL

(SP-SM)g

6020.6

6018.1

6014.0

6006.8

6006.1

6005.3

Qal

92

100

80

100

100

100

100

0

0

0.9

0

0.8

0

0

12.8

NA

24.8

21.1

22.5

NA

42.3

46.7

NA

3.3

5.3

1.5

4.1

1.7

9.7

5.7

2.4

NP

5.8

NP

7.2

NP

23.8

32.0

NP

SM

SC-SM

SM

SC

SM

s(CL)

(CL)s

SM

3/5/6

5/5/7

5/6/7

4/5/6

5/6/5

6/11/15

15/22/21

17/18/28

33.8

49.5

17.3

42.7

19.7

61.3

74.1

17.5

66.2

50.5

81.8

57.3

79.5

38.7

25.9

69.7

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   BNE

COORDINATES:    N 1,795,726.5    E 2,480,507.3 GROUND ELEVATION:   6030.3
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10

15

20

25

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   25.0

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-11

AND DATE MEASURED: REVIEWED BY:   C. BEYER

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   8/13/15    FINISHED:  8/13/15

STATE:   NM
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; JOE PROCTOR
HELPER; RENATO MATHESON.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRACK MOUNTED CME 850.

DRILL METHOD:
0.0 - 26.5 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 26.5 FT NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 26.5 FT  QUATERNARY ALLUVIUM (Qal) 

0.0 - 3.0 FT CLAYEY SAND (SC): ABOUT 80%
FINE SAND: ABOUT 20% FINES WITH LOW
PLASTICITY, LOW DRY STRENGTH, SLOW
DILATANCY AND LOW TOUGHNESS;
BROWNISH RED IN COLOR; MAXIMUM SIZE,
FINE SAND.

3.0 - 17.5 FT POORLY GRADED SAND WITH
SILT (SP-SM): ABOUT 90% FINE SAND; ABOUT
10% NONPLASTIC FINES WITH RAPID
DILATANCY, AND LOW DRY STRENGTH;
MAXIMUM SIZE, FINE SAND; BROWNISH GREY
IN COLOR.

17.5 - 22.5 FT POORLY GRADED SAND (SP):
ABOUT 95% FINE SAND; ABOUT 5%
NONPLASTIC FINES WITH RAPID DILATANCY,
AND LOW DRY STRENGTH; MAXIMUM SIZE,
FINE SAND; BROWNISH GREY IN COLOR.

22.5 - 26.5 FT POORLY GRADED SAND WITH
SILT (SP-SM): ABOUT 90% FINE SAND, TRACE
COARSE GRAVEL; ABOUT 10% NONPLASTIC
FINES WITH RAPID DILATANCY, AND LOW DRY
STRENGTH; MAXIMUM SIZE, COARSE GRAVEL;
BROWNISH GREY IN COLOR.

STRATIGRAPHY:
0.0 - 26.5 FT: QUATERNARY ALLUVIUM (Qal)

ABBREVIATIONS:  WLNE = WATER LEVEL NOT
ENCOUNTERED  I.D. = INSIDE DIAMETER BNE
= BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

SC

SP-SM

SP

SP-SM

6015.4

6000.9

5995.9

5992.4

Qal

40

50

72

100

52

64

32

0

0

0

0

0

0

0

2.3

21.7

23.2

NA

25.1

NA

NA

NA

NA

4.4

7.6

7.2

8.3

5

3.8

3.7

3.8

3.7

4.5

NP

5.3

NP

NP

NP

NP

SM

SC-SM

SM

s(CL-ML)

SM

SM

SM

SM

3/5/4

3/4/4

2/2/3

3/3/3

2/2/3

4/5/5

3/5/6

5/7/20

35.0

49.8

40.6

59.7

39.0

35.8

33.7

35.3

65.0

50.2

59.4

40.3

61.0

64.2

66.3

62.4

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   BNE

COORDINATES:    N 1,790,652.6    E 2,480,515.5 GROUND ELEVATION:   6018.4

5

10

15

20

25

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   C. BEYER

TOTAL DEPTH:   26.5

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-12

AND DATE MEASURED: REVIEWED BY:   J. GILBERT

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   10/27/15    FINISHED:  10/27/15

STATE:   NM
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; KYLE KILLEBREW
HELPERS; JOE PROCTOR,  BRANDON
LANE

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRUCK MOUNTED CME 85.

DRILL METHOD:
0.0 - 25.1 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 25.1 FT NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 25.1 FT QUATERNARY ALLUVIUM (Qal)

0.0 - 24.2 FT  SILTY SAND (SM): ABOUT 80%
FINE SAND, ABOUT 20%FINES WITH NO
PLASTICITY, RAPID DILATANCY, LOW DRY
STRENGTH; MAXIMUM SIZE, FINE SAND; DRY,
TAN IN COLOR; NO REACTION WITH HCl.

24.2 - 25.1 FT  CLAYEY SAND (SC): ABOUT 60%
PREDOMINATELY FINE SAND, TRACE OF
COARSE SAND; ABOUT 40% FINES WITH LOW
PLASTICITY, LOW DRY STRENGTH LOW
TOUGHNESS AND SLOW DILATANCY;
MAXIMUM SIZE, COARSE SAND; LIGHT
BROWN IN COLOR, NO REACTION WITH HCl.

STRATIGRAPHY:
0.0 - 25.1 FT: QUATERNARY ALLUVIUM (Qal)

ABBREVIATIONS:  WLNE = WATER LEVEL NOT
ENCOUNTERED  I.D. = INSIDE DIAMETER BNE
= BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

SM

SC

5979.7

5978.8

Qal

0

0

36

100

60

40

76

71

14.4

14.6

1.9

0

0

1.9

0

0

NP

32.1

20.6

NP

23.2

NP

NP

34.0

2.5

4.2

3.9

4.3

4.1

3.7

4.5

9.7

NP

14.5

7.0

NP

8.0

NP

NP

22.0

SM

s(CL)

SC-SM

SM

SC

SM

SM

s(CL)

3/5/5

3/4/6

4/4/4

4/4/5

3/6/7

5/9/5

5/8/10

10/14/14

16.5

61.7

31.6

35.5

44.6

33.4

44.6

62.5

69.1

23.7

66.5

64.5

55.4

63.7

55.4

37.5

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   BNE

COORDINATES:    N 1,786,197.8    E 2,480,789.8 GROUND ELEVATION:   6003.9

5

10

15

20

25

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   25.1

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-13

AND DATE MEASURED: REVIEWED BY:   P. GARDNER

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   11/19/15    FINISHED:  11/19/15

STATE:   NM
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BOTTOM OF HOLE

21.3

8

6

8

6

SP

(GW)s

CLST

SS

CLST

SS

17

26

32

Qal

Kmf

ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE
SAME AS THOSE USED BY THE
DRILLER.

ALL MEASUREMENTS ARE REPORTED
IN FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; JOE PROCTOR
HELPER; RENATO MATHESON.

PURPOSE:
PRECONSTRUCTION SOIL AND
BEDROCK FOUNDATION
INVESTIGATIONS.

DRILL EQUIPMENT:
TRACK MOUNTED CME 850.

DRILL METHOD:
0.0 - 8.9 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.
8.9- 25.0 FT HQ3 WIRELINE CORING
SYSTEM WITH A 3' SPLIT TUBE
SAMPLER AND DIAMOND SURFACE-
SET  BIT.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 8.9 FT NONE USED.
8.9 - 25.0 FT WATER.

HOLE COMPLETION: HOLE
BACKFILLED WITH CUTTINGS AND
BENTONITE.

68.4 10.3 NA NP 2.6

7

6

7

6

90

98

92

SM
10/34/50

6032.9

6039.2

6041.2

6045.5

6045.9

6055.4

0.0 - 8.8 FT  QUATERNARY ALLUVIUM (Qal) 

0.0 - 2.5 FT FT POORLY GRADED SAND (SP):
ABOUT 95% FINE SAND; ABOUT 5%
NONPLASTIC FINES WITH RAPID DILATANCY,
AND LOW DRY STRENGTH; MAXIMUM SIZE,
FINE SAND; BROWNISH GREY IN COLOR.

2.5 - 8.8 FT WELL GRADED GRAVEL WITH
SAND (GW)S: ABOUT 60% FINE TO COARSE
SUB ROUNDED TO SUBANGULAR GRAVEL;
ABOUT 35% FINE TO COARSE SAND; ABOUT
5% NONPLASTIC FINES WITH RAPID
DILATANCY AND NO DRY STRENGTH;
MAXIMUM SIZE, 75MM.

8.8 - 25.0 FT CRETACEOUS MENEFEE
FORMATION 

8.8 - 10.8 FT CLAYSTONE: VERY INTENSELY
WEATHERED (W8), VERY SOFT (H7), GREY IN
COLOR, IRON OXIDE STAINING; SAMPLE FELL
APART IN CORE BARREL, NO VISIBLE
STRUCTURE.

10.8 - 13.8  FT SANDSTONE: INTENSELY TO
MODERATELY WEATHERED (W6), SOFT (H6),
FINE GRAINED, MODERATELY BEDDED, LIGHT
BROWN IN COLOR. THIN CLAYSTONE
INTERBED 15.4 TO 15.5 FT.

13.8 - 14.2 FT CLAYSTONE: VERY INTENSELY
WEATHERED (W8), VERY SOFT (H7), GREY IN
COLOR, IRON OXIDE STAINING, THINLY
BEDDED.

14.2 - 15.1 FT SANDSTONE: INTENSELY TO
MODERATELY WEATHERED (W6), SOFT (H6),
FINE GRAINED, MODERATELY BEDDED, LIGHT
BROWN IN COLOR.

15.1 - 15.5 FT CLAYSTONE: VERY INTENSELY
WEATHERED (W8), VERY SOFT (H7), GREY IN
COLOR, IRON OXIDE STAINING, THINLY
BEDDED.

15.5 - 25.0 SANDSTONE: MODERATELY
WEATHERED (W5), MODERATELY SOFT (H5),
FINE GRAINED, MODERATELY BEDDED, LIGHT
BROWN IN COLOR, BECOMES BROWNISH
ORANGE WITH IRON OXIDE STAINING BELOW
17.6 FT. CORE SEPARATES ALONG BEDDING
PLANES.

STRATIGRAPHY:
0.0 - 8.8 FT: QUATERNARY ALLUVIUM (Qal)
8.8 - 25.0 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:  WLNE = WATER LEVEL
NOT ENCOUNTERED  I.D. = INSIDE DIAMETER
BNE = BEDROCK NOT ENCOUNTERED.

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

LABORATORY DATA

LOCATION:   REACH 9 PIPELINE

BEGUN:   10/23/15    FINISHED:  10/23/15 TOTAL DEPTH:   25.0
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PROJECT:   NGWSPFEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   8.8

COORDINATES:    N 1,779,049.5    E 2,480,659.5

SHEET   1   OF   1 DRILL HOLE  DHR9-15-15

V
IS

U
A

L
C

LA
S

S
IF

IC
A

T
IO

N

G
E

O
LO

G
IC

 S
Y

M
B

O
L
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REVIEWED BY:   J. GILBERT

STATE:   NM

HOLE LOGGED BY:   C. BEYER

GROUND ELEVATION:   6030.4 ft.
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BOTTOM OF HOLE

3

8

6

7

6

(SP-SM)

0

0

68

48

0

Qal

Kmf

ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE
SAME AS THOSE USED BY THE
DRILLER.

ALL MEASUREMENTS ARE REPORTED
IN FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; JOE PROCTOR
HELPER; RENATO MATHESON.

PURPOSE:
PRECONSTRUCTION SOIL AND
BEDROCK FOUNDATION
INVESTIGATIONS.

DRILL EQUIPMENT:
TRACK MOUNTED CME 850.

DRILL METHOD:
0.0 - 2.5 FT 4 1/4" HSA  WITH PILOT BIT
2.5 - 25.0 FT HQ3 WIRELINE CORING
SYSTEM WITH A 3' SPLIT TUBE
SAMPLER AND DIAMOND SURFACE-
SET  BIT.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 25.0 FT NONE USED.

HOLE COMPLETION: HOLE
BACKFILLED WITH CUTTINGS AND
BENTONITE.

3

7

6

7

6

68

80
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98

42

6060.4

0.0 -  2.5 FT  QUATERNARY ALLUVIUM (Qal) 

0.0 - 2.5 FT POORLY GRADED SAND WITH SILT
(SP-SM): ABOUT 90% FINE SAND, TRACE
COARSE GRAVEL; ABOUT 10% NONPLASTIC
FINES WITH RAPID DILATANCY, AND LOW DRY
STRENGTH; MAXIMUM SIZE, COARSE
GRAVEL; BROWN IN COLOR; MOIST.

 2.5 - 25.0 FT CRETACEOUS MENEFEE
FORMATION 

2.5 - 4.6 FT SANDSTONE: FINE GRAINED, GREY
IN COLOR, SLIGHTLY WEATHERED (W3),
HARD (H3), INTENSELY FRACTURED (FD7),
CONJUGATE FRACTURES, IRON OXIDE
STAINING ALONG FRACTURES SURFACES,
THINLY TO MODERATELY BEDDED.

4.6 - 5.0 FT CLAYSTONE: VERY INTENSELY
WEATHERED (W8), VERY SOFT (H7), GREY IN
COLOR, IRON OXIDE STAINING, THINLY
BEDDED.

5.0 - 8.3 FT SANDSTONE: FINE GRAINED,
INTENSELY TO MODERATELY WEATHERED
(W6), SOFT (H6), FINE GRAINED, MODERATELY
BEDDED, LIGHT BROWN IN COLOR, NO
REACTION WITH HCl.

8.3 - 9.3 FT CLAYSTONE: VERY INTENSELY
WEATHERED (W8), VERY SOFT (H7), GREY IN
COLOR, IRON OXIDE STAINING, SANDY,
VISIBLE ORGANIC MATERIAL, MODERATELY
BEDDED.

JOINT:
DEPTH  INCL  R   M  T  HL  INFILLING
8.3           10      5    4    3        ORGANIC MATTER.

9.3 - 25.0 FT SANDSTONE: FINE GRAINED,
INTENSELY TO MODERATELY WEATHERED
(W6), SOFT (H6), MODERATELY BEDDED,
LIGHT BROWN IN COLOR, NO REACTION WITH
HCl.

STRATIGRAPHY:
0.0  -  2.5 FT: QUATERNARY ALLUVIUM (Qal)
2.5 -  25.0 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:  WLNE = WATER LEVEL NOT
ENCOUNTERED  I.D. = INSIDE DIAMETER BNE
= BEDROCK NOT ENCOUNTERED.

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

LABORATORY DATA

LOCATION:   REACH 9 PIPELINE

BEGUN:   10/23/15    FINISHED:  10/24/15 TOTAL DEPTH:   25.0
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PROJECT:   NGWSPFEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   2.5

COORDINATES:    N 1,774,202.0    E 2,479,440.2

SHEET   1   OF   1 DRILL HOLE  DHR9-15-16
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SHEET   1   OF   1GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-16
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REVIEWED BY:   J. GILBERT

STATE:   NM

HOLE LOGGED BY:   C. BEYER

GROUND ELEVATION:   6062.9 ft.

CLASSIFICATION AND
PHYSICAL CONDITION
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; JOE PROCTOR
HELPER; RENATO MATHESON.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRACK MOUNTED CME 850.

DRILL METHOD:
0.0 - 26.5 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 26.5 FT NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 26.5  FT  QUATERNARY ALLUVIUM (Qal) 

0.0 - 4.5 FT CLAYEY SAND (SC): ABOUT 80%
FINE SAND: ABOUT 20% FINES WITH LOW
PLASTICITY, LOW DRY STRENGTH, SLOW
DILATANCY AND LOW TOUGHNESS;
BROWNISH RED IN COLOR; MAXIMUM SIZE,
FINE SAND.

4.5 - 7.4 FT POORLY GRADED SAND WITH SILT
(SP-SM): ABOUT 90% FINE SAND; ABOUT 10%
NONPLASTIC FINES WITH RAPID DILATANCY
AND LOW DRY STRENGTH; MAXIMUM SIZE,
FINE SAND; BROWN IN COLOR; MOIST.

7.4 - 8.7 CLAYEY SAND (SC): ABOUT 80% FINE
SAND: ABOUT 20% FINES WITH LOW
PLASTICITY, LOW DRY STRENGTH, SLOW
DILATANCY AND LOW TOUGHNESS;
BROWNISH RED IN COLOR; MAXIMUM SIZE,
FINE SAND.

8.7 - 14.7  FT POORLY GRADED SAND WITH
SILT (SP-SM): ABOUT 90% FINE SAND; ABOUT
10% NONPLASTIC FINES WITH RAPID
DILATANCY AND LOW DRY STRENGTH;
MAXIMUM SIZE, FINE SAND; BROWN IN
COLOR; DRY, CALCAREOUS ZONE FROM 11.8
TO 12.0 FT.

14.7 - 17.0 FT CLAYEY SAND (SC): ABOUT 80%
FINE SAND: ABOUT 20% FINES WITH LOW
PLASTICITY, LOW DRY STRENGTH, SLOW
DILATANCY AND LOW TOUGHNESS;
BROWNISH RED IN COLOR; MAXIMUM SIZE,
FINE SAND.

17.0 - 17.5  FT POORLY GRADED SAND WITH
SILT (SP-SM): ABOUT 90% FINE SAND; ABOUT
10% NONPLASTIC FINES WITH RAPID
DILATANCY AND LOW DRY STRENGTH;
MAXIMUM SIZE, FINE SAND; BROWN IN
COLOR; DRY.

17.5 - 19.0 FT POORLY GRADED SAND (SP):
ABOUT 90% FINE SAND; ABOUT 10%
NONPLASTIC FINES WITH RAPID DILATANCY
AND LOW DRY STRENGTH; MAXIMUM SIZE,
FINE SAND; BROWN IN COLOR; DRY.

19.0 - 26.5 FT POORLY GRADED SAND WITH
SILT (SP-SM): ABOUT 90% FINE SAND; ABOUT
10% NONPLASTIC FINES WITH RAPID
DILATANCY AND LOW DRY STRENGTH;
MAXIMUM SIZE, FINE SAND; BROWN IN
COLOR; MOIST.

STRATIGRAPHY:
0.0 - 25.6 FT: QUATERNARY ALLUVIUM (Qal)

ABBREVIATIONS:  WLNE = WATER LEVEL
NOT ENCOUNTERED  I.D. = INSIDE DIAMETER
BNE = BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE
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(SP-SM)
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(SP-SM)
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(SP-SM)
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(SP-SM)
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19.5
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1.2
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s(CL)
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(CL)s
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s(ML)

s(ML)

3/4/3

6/7/7

3/5/6

5/4/5

3/4/3

5/6/6

5/6/6

3/3/5

34.3

54.4

35.1

49.5

83

35.4

60.3

50.9

66.7

45.6

64.9

50.5

17

64.6

39.7

49.1

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   BNE

COORDINATES:    N 1,769,729.9    E 2,477,629.6 GROUND ELEVATION:   6044.6
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CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   C. BEYER

TOTAL DEPTH:   26.5

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-17

AND DATE MEASURED: REVIEWED BY:   J. GILBERT

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   10/26/15    FINISHED:  10/26/15
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; JOE PROCTOR
HELPER; RENATO MATHESON.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRACK MOUNTED CME 850.

DRILL METHOD:
0.0 - 26.5 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 26.5 FT NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 26.5 FT  QUATERNARY ALLUVIUM (Qal) 

0.0 - 12.5 FT CLAYEY SAND (SC): ABOUT 85 %
FINE SAND; ABOUT 15% FINES WITH LOW
PLASTICITY, LOW DRY STRENGTH, LOW
TOUGHNESS AND SLOW DILATANCY; GREY IN
COLOR; WEAK CEMENTATION.

12.5 - 14.2 FT POORLY GRADED SAND WITH
SILT (SP-SM): ABOUT 90% FINE SAND; ABOUT
10% NONPLASTIC FINES WITH RAPID
DILATANCY, AND LOW DRY STRENGTH;
MAXIMUM SIZE, FINE SAND; BROWN IN
COLOR; DRY.

14.2 - 16.0 FT CLAYEY SAND (SC): ABOUT 85 %
FINE SAND; ABOUT 15% FINES WITH LOW
PLASTICITY, LOW DRY STRENGTH, LOW
TOUGHNESS AND SLOW DILATANCY; GREY IN
COLOR; LOOSE CONSISTENCY.

16.0 - 18.0  FT POORLY GRADED SAND WITH
SILT (SP-SM): ABOUT 90% FINE SAND; ABOUT
10% NONPLASTIC FINES WITH RAPID
DILATANCY, AND LOW DRY STRENGTH;
MAXIMUM SIZE, FINE SAND; BROWN IN
COLOR; DRY.

18.0 - 26.5 FT CLAYEY SAND (SC): ABOUT 85 %
FINE SAND; ABOUT 15% FINES WITH LOW
PLASTICITY, LOW DRY STRENGTH, LOW
TOUGHNESS AND SLOW DILATANCY; GREY IN
COLOR; WEAK CEMENTATION.

STRATIGRAPHY:
0.0 - 26.5 FT: QUATERNARY ALLUVIUM (Qal)

ABBREVIATIONS:  WLNE = WATER LEVEL NOT
ENCOUNTERED  I.D. = INSIDE DIAMETER BNE
= BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

SC

(SP-SM)

SC

(SP-SM)

SC

6035.1

6033.4

6031.6

6029.6

6021.1

Qal
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28.8

23.2

47.8
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22.2

21.5
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9.6

7

5.3

7.3

6.2

4.5

6.3

26.2

30.6

11.0

5.4

34

72.1

2.0

2.3

(CL)s

s(CL)

(CL)s

SC-SM

(CL)s

(CH)s

SM

s(ML)

2/3/4

4/6/7

4/6/8

7/10/11

9/11/12

6/7/9

6/7/9

5/8/9

79.1

53.7

72

33.2

80.6

80.2

47.1

52.7

20.9

46.3

28

66.8

19.4

19.8

52.9

47.3

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   BNE

COORDINATES:    N 1,765,078.6    E 2,475,667.7 GROUND ELEVATION:   6047.6
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CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   C. BEYER

TOTAL DEPTH:   26.5

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-18

AND DATE MEASURED: REVIEWED BY:   J. GILBERT

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   10/23/15    FINISHED:  10/23/15

STATE:   NM
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; JOE PROCTOR
HELPER; RENATO MATHESON.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRACK MOUNTED CME 850.

DRILL METHOD:
0.0 - 25.0 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 25.0 FT NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 -  25.0 FT QUATERNARY ALLUVIUM (Qal) 

0.0 - 5.0 FT POORLY GRADED SAND WITH SILT
(SP-SM): ABOUT 90% FINE SAND; ABOUT 10%
NONPLASTIC FINES WITH RAPID DILATANCY,
AND NO DRY STRENGTH; MAXIMUM SIZE, FINE
SAND; BROWN IN COLOR; DRY.

5.0 - 7.0 FT CLAYEY SAND (SC): ABOUT 60 %
FINE SAND; ABOUT 40% FINES WITH MEDIUM
PLASTICITY, MEDIUM DRY STRENGTH,
MEDIUM TOUGHNESS AND NO DILATANCY;
MAXIMUM SIZE, FINE SAND; GRAY IN COLOR.

7.0 - 8.0 FT LEAN CLAY WITH SAND (CL)s:
ABOUT 75% FINES WITH MEDIUM TO HIGH
PLASTICITY, MEDIUM TO HIGH TOUGHNESS
AND MEDIUM TO HIGH DRY STRENGTH;
ABOUT 25% FINE SAND; GREY IN COLOR.

8.0 - 15.0 FT CLAYEY SAND (SC): ABOUT 60 %
FINE SAND; ABOUT 40% FINES WITH MEDIUM
PLASTICITY, MEDIUM DRY STRENGTH,
MEDIUM TOUGHNESS AND NO DILATANCY;
GREY IN COLOR.

15.0 - 16.4 FT POORLY GRADED SAND (SP):
ABOUT 95% FINE SAND; ABOUT 5%
NONPLASTIC FINES WITH RAPID DILATANCY
AND LOW DRY STRENGTH; MAXIMUM SIZE,
FINE SAND; BROWN IN COLOR; WEAK
CMENTATION; DRY.

16.4 - 17.5 FT CLAYEY SAND (SC): ABOUT 60 %
FINE SAND; ABOUT 40% FINES WITH MEDIUM
PLASTICITY, MEDIUM DRY STRENGTH,
MEDIUM TOUGHNESS AND NO DILATANCY;
GREY IN COLOR.

17.5 - 19.5 FT  POORLY GRADED SAND (SP):
ABOUT 95% FINE SAND; ABOUT 5%
NONPLASTIC FINES WITH RAPID DILATANCY
AND LOW DRY STRENGTH; MAXIMUM SIZE,
FINE SAND; BROWN IN COLOR; WEAK
CMENTATION; DRY.

19.5 - 21.4 FT CLAYEY SAND (SC): ABOUT 60 %
FINE SAND; ABOUT 40% FINES WITH MEDIUM
PLASTICITY, MEDIUM DRY STRENGTH,
MEDIUM TOUGHNESS AND NO DILATANCY;
GREY IN COLOR.

21.4 - 24.6 FT LEAN CLAY WITH SAND (CL)s:
ABOUT 75% FINES WITH MEDIUM TO HIGH
PLASTICITY, MEDIUM TO HIGH TOUGHNESS
AND MEDIUM TO HIGH DRY STRENGTH;
ABOUT 25% FINE SAND; GREY IN COLOR.

24.6 - 25.0 FT POORLY GRADED SAND WITH
SILT (SP-SM): ABOUT 90% FINE SAND; ABOUT
10% NONPLASTIC FINES WITH RAPID
DILATANCY AND LOW DRY STRENGTH;
MAXIMUM SIZE, FINE SAND; BROWN IN
COLOR; WEAK CEMENTATION; DRY.

STRATIGRAPHY: 0.0 - 25.0 FT. QUATERNARY
ALLUVIUM (Qal)

ABBREVIATIONS:  WLNE = WATER LEVEL NOT
ENCOUNTERED  I.D. = INSIDE DIAMETER BNE
= BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

SP-SM

SC

(CL)s

SC

SP

SC

SP

SC

(CL)s

SP-SM

6072.4

6074.4

6075.4

6082.4

6083.8

6084.9

6086.9

6088.8

6092.0

6092.4

Qal

NR

26

44

84

28

48

60

84

0

0

0

0

0

0

0

0

49

66

39.6

30.8

NA

NA

56.8

29.3

10.7

10.6

11.3

5.2

2.2

3.6

10.5

5.0

25.2

35.8

19.2

12.4

NP

NP

30.1

14.7

s(CL)

CH

(CL)s

(CL)s

SM

SM

(CH)s

SC

4/3/4

7/8/8

7/7/5

5/7/9

3/5/5

7/7/8

7/7/8

69.8

93.2

78

82.5

17.7

25.7

80.1

45

30.2

6.8

22

17.5

82.3

74.3

19.9

55

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:   -90

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   BNE

COORDINATES:    N 1,761,055.6    E 2,473,622.9 GROUND ELEVATION:   6067.4
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20

25

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   C. BEYER

TOTAL DEPTH:   25.0

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-19

AND DATE MEASURED:   10/25/2015 REVIEWED BY:   J. GILBERT

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   10/25/15    FINISHED:  10/25/15

STATE:   NM
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G21



ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; KYLE KILLEBREW
HELPERS, JOE PROCTOR,  BRANDON
LANE

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRUCK MOUNTED CME 85.

DRILL METHOD:
0.0 - 25.0 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 25.0 FT NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 13.3 FT QUATERNARY ALLUVIUM (Qal)

0.0 - 10.5 FT  CLAYEY SAND (SC): ABOUT 60%
PREDOMINATELY FINE SAND; ABOUT 40%
FINES WITH LOW PLASTICITY, LOW DRY
STRENGTH, LOW TOUGHNESS AND SLOW
DILATANCY, TRACE OF COARSE SAND;
MAXIMUM SIZE, COARSE SAND; LIGHT
BROWN IN COLOR; NO REACTION WITH HCl.

10.5 - 13.3 FT SILTY SAND (SM): ABOUT 80%
FINE SAND, MAXIMUM SIZE, FINE SAND;
ABOUT 20%FINES WITH NO PLASTICITY, RAPID
DILATANCY, LOW DRY STRENGTH; DRY, TAN
IN COLOR; NO REACTION WITH HCl.

13.3 - 25.0  FT CRETACEOUS MENEFEE
FORMATION (Kmf) 

13.3  - 18.1 FT CLAYSTONE: GREY IN COLOR,
VERY SOFT (H7), MODERATELY TO
INTENESELY WEATHERED (W6),
INTERMITTENT IRON OXIDE STAINING, THINLY
TO MODERATELY BEDDED, VISIBLE ORGANIC
MATERIAL.

18.1 - 20.4 FT SANDSTONE: MODERATELY TO
SLIGHTLY WEATHERED (W4), SOFT (H6), TAN
IN COLOR; NO REACTION WITH HCl.

20.4 - 25.0 FT CLAYSTONE: GREY IN COLOR,
VERY SOFT (H7), MODERATELY TO
INTENESELY WEATHERED (W6),
INTERMITTENT IRON OXIDE STAINING, THINLY
TO MODERATELY BEDDED, VISIBLE ORGANIC
MATERIAL.

STRATIGRAPHY:
0.0 - 13.3 FT: QUATERNARY ALLUVIUM (Qal)
13.3 - 25.0 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:  WLNE = WATER LEVEL NOT
ENCOUNTERED  I.D. = INSIDE DIAMETER BNE
= BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

SC

SM

CLSTN

SS

CLSTN

6065.3

6062.5

6057.7

6055.4

6050.8

Qal

Kmf

0

100

64

100

48

100

100

88

2.1

0

0

0

0

0

0

25.2

31.0

31.8

N/A

82.5

84.1

54.5

7.4

6.3

6.3

6.7

7.7

15.4

7.4

10.8

18.0

15.9

N/P

61.3

63.3

38.6

SC

s(CL)

SC

SM

CH

CH

CH

5/9/12

11/15/15

16/30/48

27/48/35

8/18/24

13/32/41

30/22/41

40.3

50.4

39.9

27.9

95.0

96.2

85.1

57.6

49.6

60.1

72.1

5.0

3.8

14.9

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   13.3

COORDINATES:    N 1,753,655.6    E 2,469,860.6 GROUND ELEVATION:   6075.8
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CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   25.0

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-20

AND DATE MEASURED:   11/20/2015 REVIEWED BY:   C. BEYER

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   11/20/15    FINISHED:  11/20/15

STATE:   NM
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; KYLE KILLEBREW
HELPERS; JOE PROCTOR,  BRANDON
LANE

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRUCK MOUNTED CME 85.

DRILL METHOD:
0.0 - 25.7 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 25.7 FT NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 10.7 FT QUATERNARY ALLUVIUM (Qal)

0.0 - 6.8 FT CLAYEY SAND (SC): ABOUT 60%
PREDOMINATELY FINE SAND; ABOUT 40%
FINES WITH MEDIUM PLASTICITY, LOW DRY
STRENGTH, LOW TOUGHNESS AND SLOW
DILATANCY; TRACE  COARSE SAND AND FINE
GRAVEL; MAXIMUM SIZE, FINE GRAVEL;
BROWN IN COLOR; NO REACTION WITH HCl.

6.8 - 10.7 FT POORLY GRADED SAND WITH
SILT (SP-SM): ABOUT 90% FINE SAND; ABOUT
10% NONPLASTIC FINES WITH RAPID
DILATANCY AND LOW DRY STRENGTH;
GREYISH BROWN IN COLOR; LOOSE
CONSISTANCY; STRONG REACTION WITH HCl
ON CALICHE.

10.7 - 25.7 FT CRETACEOUS MENEFEE
FORMATION (Kmf) 

10.7 - 25.7 FT SANDSTONE: VERY INTENSELY
WEATHERED TO DECOMPOSED (W8-W9),
VERY SOFT TO SOFT (H6-H7), TAN IN COLOR,
BREAKS WITH MODERATE HAMMER BLOW;
NO REACTION WITH HCl.

STRATIGRAPHY:
0.0 - 10.7 FT: QUATERNARY ALLUVIUM (Qal)
10.7- 25.7 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:  WLNE = WATER LEVEL NOT
ENCOUNTERED  I.D. = INSIDE DIAMETER BNE
= BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

SC

SP-SM

SS

6095.8

6091.9

6076.9

Qal

Kmf

56

64

96

100

100

100

100

0

0

0

0

31.3

NP

24.6

NA

7.6

4.1

5.7

3.0

19.1

NP

5.5

NA

s(CL)

SM

SC-SM

NA

5/7/8

9/22/48

19/29/47

REFUSAL

53.0

20.8

25.5

19.3

47.0

79.2

74.5

80.7

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   10.7

COORDINATES:    N 1,745,756.3    E 2,465,051.6 GROUND ELEVATION:   6102.6

5
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25

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   25.7

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-21

AND DATE MEASURED:   11/20/2015 REVIEWED BY:   P. GARDNER

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   11/20/15    FINISHED:  11/20/15

STATE:   NM
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; KYLE KILLEBREW
HELPERS; JOE PROCTOR,  BRANDON
LANE

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRUCK MOUNTED CME 85.

DRILL METHOD:
0.0 - 16.0 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.
16.0 - 26.0 HQ WIRELINE CORING SYSTEM
WITH SPLIT SPOON SAMPLER

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 16.0 FT NONE USED.
16.0 - 26.0 FT WATER.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 0.2 FT QUATERNARY ALLUVIUM (Qal)

0.0 - 0.2 FT SILTY SAND (SM): ABOUT 80% FINE
SAND; ABOUT 20% FINES WITH NO
PLASTICITY, RAPID DILATANCY; MAXIMUM
SIZE, FINE SAND; LOW DRY STRENGTH, DRY,
TAN IN COLOR; NO REACTION WITH HCl.

0.2 - 26.0  FT CRETACEOUS MENEFEE
FORMATION (Kmf)

0.2 - 21.9 FT CLAYSTONE: GREY IN COLOR,
VERY SOFT (H7), MODERATELY TO
INTENESELY WEATHERED (W6),
INTERMITTENT IRON OXIDE STAINING, THINLY
TO MODERATELY BEDDED, VISIBLE ORGANIC
MATERIAL.

JOINT MEASUREMENTS:
DEPTH   INCL  R  W  O    T    HL  INFILLING
19.8         45       4    2    5   FeOX

21.9 - 26.0 FT SILTSTONE: LIGHT GREY IN
COLOR, MODERATELY HARD (H4)
MODERATELY TO SLIGHTLY WEATHERED
(W4), NON FISSILE, NO REACTION WITH HCl.

STRATIGRAPHY:
0.0 - 0.2 FT: QUATERNARY ALLUVIUM (Qal)
0.2 - 26.0 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:  WLNE = WATER LEVEL NOT
ENCOUNTERED  I.D. = INSIDE DIAMETER BNE
= BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

SM

CLSTNE

SLSTNE

6140.3

6118.6

6114.5

Qal

Kmf

36

32

68

96

100

94

0

0

0

0

0

21.3

67.7

60.9

53.4

50.6

3.9

16.3

15.5

11.9

13.7

7.9

39.5

36.3

30.7

25.4

SC

CH

CH

CH

CH

6/7/7

10/12/18

10/23/24

12/26/29

30/REFUSAL

30.4

98.7

98.3

93.7

94.3

69.6

1.3

1.7

6.3

5.7

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   0.2

COORDINATES:    N 1,742,939.9    E 2,463,046.9 GROUND ELEVATION:   6140.5
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25

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   26.0

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-22

AND DATE MEASURED:   11/21/2015 REVIEWED BY:   P. GARDNER

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   11/21/15    FINISHED:  11/21/15

STATE:   NM
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; KYLE KILLEBREW
HELPERS; JOE PROCTOR,  BRANDON
LANE

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRUCK MOUNTED CME 85.

DRILL METHOD:
0.0 - 28.2 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.

DRILLING MEDIUM:
0.0 - 28.2 FT NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 28.2 FT QUATERNARY ALLUVIUM (Qal)

0.0 - 19.2 FT SILTY SAND (SM): ABOUT 80%
FINE SAND; ABOUT 20% FINES WITH NO
PLASTICITY, RAPID DILATANCY, LOW DRY
STRENGTH; MAXIMUM SIZE, FINE SAND; DRY,
TAN IN COLOR; NO REACTION WITH HCl.

19.2 - 23.2 FT CLAYEY SAND (SC):  ABOUT 60%
PREDOMINATELY FINE SAND; ABOUT 40%
FINES WITH MEDIUM PLASTICITY, LOW DRY
STRENGTH, LOW TOUGHNESS AND SLOW
DILATANCY; MAXIMUM SIZE, FINE SAND;
BROWN IN COLOR; NO REACTION WITH HCl.

23.2 - 24.7 FT SILTY SAND SM: ABOUT 80%
FINE SAND; ABOUT 20% FINES WITH NO
PLASTICITY, RAPID DILATANCY; MAXIMUM
SIZE, FINE SAND; LOW DRY STRENGTH, DRY,
TAN IN COLOR; NO REACTION WITH HCl.

24.7 -28.2 FT CLAYEY SAND (SC):  ABOUT 60%
PREDOMINATELY FINE SAND; ABOUT 40%
FINES WITH MEDIUM PLASTICITY, LOW DRY
STRENGTH, LOW TOUGHNESS AND SLOW
DILATANCY; TRACE COARSE SAND AND FINE
GRAVEL; MAXIMUM SIZE, FINE GRAVEL;
BROWN IN COLOR; NO REACTION WITH HCl.

STRATIGRAPHY:
0.0 - 28.2 FT: QUATERNARY ALLUVIUM (Qal)

ABBREVIATIONS:  WLNE = WATER LEVEL NOT
ENCOUNTERED  I.D. = INSIDE DIAMETER BNE
= BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

SM

SC

SM

SC

6132.3

6128.3

6126.8

6123.3

Qal

44

28

60

36

36

78

96

0

0

0

0

0

0

27.4

N/A

N/A

21.2

30.7

44.0

7.0

3.2

3.7

3.3

6.5

6.9

12.9

N/P

N/P

6.0

12.5

25.6

s(CL)

SM

SM

SC-SM

s(CL)

(CL)s

3/4/6

3/5/5

2/3/5

6/7/6

4/7/7

4/7/6

56.3

23.5

34.1

33.2

63.5

83.8

43.7

76.5

65.9

66.8

36.5

16.2

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   BNE

COORDINATES:    N 1,739,271.1    E 2,460,822.8 GROUND ELEVATION:   6151.5
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CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   28.2

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-23

AND DATE MEASURED:   11/21/2015 REVIEWED BY:   P. GARDNER

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   11/21/15    FINISHED:  11/21/15
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; KYLE KILLEBREW
HELPERS; JOE PROCTOR,  BRANDON
LANE

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRUCK MOUNTED CME 85.

DRILL METHOD:
0.0 - 25.0 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.

DRILLING MEDIUM:
0.0 - 25.0 FT NONE USED.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 25.0 FT QUATERNARY ALLUVIUM (Qal)

0.0 - 6.0 FT CLAYEY SAND (SC):  ABOUT 60%
PREDOMINATELY FINE SAND; ABOUT 40%
FINES WITH MEDIUM PLASTICITY, LOW DRY
STRENGTH, LOW TOUGHNESS AND SLOW
DILATANCY; TRACE OF COARSE SAND AND
FINE GRAVEL;  MAXIMUM SIZE, FINE GRAVEL;
BROWN IN COLOR; NO REACTION WITH HCl.

6.0 - 13.4 FT SILTY SAND (SM): ABOUT 80%
FINE SAND; ABOUT 20% FINES WITH NO
PLASTICITY, RAPID DILATANCY; MAXIMUM
SIZE, FINE SAND;  LOW DRY STRENGTH, DRY,
TAN IN COLOR; NO REACTION WITH HCl.

13.4 - 25.0 FT CLAYEY SAND (SC):  ABOUT 60%
PREDOMINATELY FINE SAND; ABOUT 40%
FINES WITH MEDIUM PLASTICITY, LOW DRY
STRENGTH, LOW TOUGHNESS AND SLOW
DILATANCY; TRACE OF COARSE SAND AND
FINE GRAVEL; MAXIMUM SIZE, FINE GRAVEL;
BROWN IN COLOR; NO REACTION WITH HCl.

STRATIGRAPHY:
0.0 - 25.0 FT: QUATERNARY ALLUVIUM (Qal)

ABBREVIATIONS:  WLNE = WATER LEVEL NOT
ENCOUNTERED  I.D. = INSIDE DIAMETER BNE
= BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

SC

SM

SC

6158.1

6150.7

6139.1

Qal

72

24

32

40

28

32

0

0

0

0

0

0

0

37.5

N/A

23.9

33.8

43.1

37.1

20.4

9.0

3.4

4.9

5.8

8.2

6.4

4.2

21.1

N/P

2.8

16.6

26.1

20.6

2.0

(CL)s

SM

SM

(CL)s

(CL)s

(CL)s

SM

4/8/6

4/5/6

4/5/4

4/5/6

4/6/6

5/6/7

10/10/10

73.6

38.4

48.3

81.9

78.8

79.0

31.7

26.4

61.6

51.7

18.1

21.2

21.0

68.3

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   BNE

COORDINATES:    N 1,737,168.1    E 2,459,296.5 GROUND ELEVATION:   6164.1
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CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   25.0

GEOLOGIC LOG OF DRILL HOLE NO.  DHR9-15-24

AND DATE MEASURED:   11/22/2015 REVIEWED BY:   P. GARDNER

SHEET   1   OF   1

LOCATION:   REACH 9 PIPELINE

BEGUN:   11/22/15    FINISHED:  11/22/15

STATE:   NM
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; JEFF VAN AUSDAL
HELPERS; JOE PROCTOR; BRIAN HART.

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRUCK MOUNTED CME 85.

DRILL METHOD:
0- 17.1 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.
17.1 - 25.0 FT HQ3 WIRELINE CORING
SYSTEM WITH A 5' SPLIT TUBE SAMPLER
AND DIAMOND SURFACE- SET  BIT.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 17.1 FT NONE.
17.1 - 25.0 FT WATER.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 19.5 FT QUATERNARY ALLUVIUM (Qal) 

0.0 - 4.3 FT SILTY SAND (SM): ABOUT 80%
PREDOMINATELY FINE TO MEDIUM SAND;
ABOUT 20% NONPLASTIC FINES, LOW DRY
STRENGTH AND RAPID DILATANCY; MAXIMUM
SIZE, MEDIUM SAND; DRY, BROWN TO GREY
IN COLOR; NO REACTION WITH HCl.

4.3 - 19.5 FT CLAYEY SAND (SC): ABOUT 60%
FINE SAND;  ABOUT 40% MEDIUM PLASTIC
FINES, NO DILATANCY, MEDIUM DRY
STRENGTH, MEDIUM TO HIGH TOUGHNESS;
MAXIMUM SIZE, FINE SAND; TAN IN COLOR;
NO REACTION WITH HCl.

19.5 - 25.0  FT CRETACEOUS MENEFEE
FORMATION (Kmf) 

19.5 - 25.0 FT CLAYSTONE: DARK GREY IN
COLOR, MODERATELY TO SLIGHTLY
WEATHERED (W4), VERY SOFT (H7), FeOx
STAINING ALONG FRACTURES;  NO REACTION
WITH HCl.

STRATIGRAPHY:
 0.0 - 19.5 FT: QUATERNARY ALLUVIUM (Qal)
19.5 - 25.0 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:  WLNE = WATER LEVEL NOT
ENCOUNTERED  I.D. = INSIDE DIAMETER BNE
= BEDROCK NOT ENCOUNTERED.

BOTTOM OF HOLE

SM

SC

CLAYSTONE

6186.0

6170.8

6165.3

Qal

Kmf

100

80

100

100

100

100

100

100

0

0

0

0

0

0

22.3

26.9

26.8

26.9

55.9

41.0

4.4

5.8

6.5

6.6

7.5

6.2

5.7

13.7

13.6

13.8

40.1

23.0

SC-SM

SC

SC

SC

(CH)s

(CL)s

11/13/11

16/34/47

16/22/24

19/25/21

11/21/29

20/REFUSAL

37.7

49.7

43.9

43.6

82.5

83.9

62.3

50.3

56.1

56.4

17.5

16.1

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   19.5

COORDINATES:    N 1,731,412.4    E 2,455,713.3 GROUND ELEVATION:   6190.3
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CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   25.0

GEOLOGIC LOG OF DRILL HOLE NO.  DHR10-15-1

AND DATE MEASURED:   8/12/2015 REVIEWED BY:   C. BEYER

SHEET   1   OF   1

LOCATION:   REACH 10 PIPELINE

BEGUN:   8/12/15    FINISHED:  8/12/15

STATE:   NM
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BOTTOM OF HOLE

19.6

7

7

SC

SS

40

14

52

56

Qal

Kmf

ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE
SAME AS THOSE USED BY THE
DRILLER.

ALL MEASUREMENTS ARE REPORTED
IN FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; JOE PROCTOR
HELPER; RENATO MATHESON.

PURPOSE:
PRECONSTRUCTION SOIL AND
BEDROCK FOUNDATION
INVESTIGATIONS.

DRILL EQUIPMENT:
TRACK MOUNTED CME 850.

DRILL METHOD:
0.0 - 5.0 FT 4 1/4" HSA WITH PILOT BIT.
5.0 - 8.9 FT 4 1/4" HSA  AND DRY CORE
SYSTEM WITH SPTs.
8.9- 25.0 FT HQ3 WIRELINE CORING
SYSTEM WITH A 3' SPLIT TUBE
SAMPLER AND DIAMOND SURFACE-
SET  BIT.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 8.9 FT NONE USED.
8.9 - 25.0 FT WATER.

HOLE COMPLETION: HOLE
BACKFILLED WITH CUTTINGS AND
BENTONITE.

80.4 0.0 NA NP 2.1

6

5

90

100

88

100

SM 12/32/19

6209.6

6189.8

0.0 - 5.2 FT QUATERNARY ALLUVIUM (Qal)

0.0 - 5.2 FT CLAYEY SAND (SC): ABOUT 85%
PREDOMINATELY FINE SAND, TRACE FINE TO
COARSE SAND; ABOUT 15% FINES WITH LOW
PLASTICITY, LOW DRY STRENGTH LOW
TOUGHNESS AND SLOW DILATANCY;
MAXIMUM SIZE, COARSE SAND; BROWNISH
RED IN COLOR; NO REACTION WITH HCl.

5.2 - 25.0  FT CRETACEOUS MENEFEE
FORMATION 

5.2 - 25.0 FT  SANDSTONE: FINE GRAINED,
BROWNISH TAN IN COLOR, MODERATELY
BEDDED, SOFT (H6) AND INTENSELY
WEATHERED (W7) FROM 5.2 TO 8.2 FT, NO
REACTION WITH HCl. BECOMES MODERATELY
SOFT (H5) AND MODERATELY WEATHERED
(W5) BELOW 8.2 FT. CORE SEPARATES
ALONG BEDDING PLANES.  GRAYISH BROWN
IN COLOR, CARBONACEOUS, MICACEOUS
AND STAINED WITH IRON OXIDE BELOW 15.0
FT.
CLAYSTONE INTERBED FROM 16.9 TO 17.0 FT.
CLAYSTONE IS SOFT (H6) AND MODERATELY
WEATHERED (W5). SANDSTONE CONTAINS
SUBROUNDED CLAYSTONE RIPUP CLASTS
3mm IN DIAMETER FROM 23.0 TO 23.5 FT.

STRATIGRAPHY:
0.0 - 5.2 FT: QUATERNARY ALLUVIUM (Qal)
5.2 - 25.0 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:  WLNE = WATER LEVEL NOT
ENCOUNTERED  I.D. = INSIDE DIAMETER BNE
= BEDROCK NOT ENCOUNTERED.

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

LABORATORY DATA

LOCATION:   REACH 10 PIPELINE

BEGUN:   10/22/15    FINISHED:  10/22/15 TOTAL DEPTH:   25.0
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PROJECT:   NGWSPFEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   5.2

COORDINATES:    N 1,729,236.2    E 2,454,147.6

SHEET   1   OF   1 DRILL HOLE  DHR10-15-2
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SHEET   1   OF   1GEOLOGIC LOG OF DRILL HOLE NO.  DHR10-15-2
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REVIEWED BY:   J. GILBERT

STATE:   NM

HOLE LOGGED BY:   C. BEYER

GROUND ELEVATION:   6214.8 ft.

CLASSIFICATION AND
PHYSICAL CONDITION
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BOTTOM OF HOLE

34.7

34.8

42.5

6

5

6

6

6

5

SC

SM

SS

CLST

SS

CLST

SS

41

15

48

75

100

91

Qal

Kmf

ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE
SAME AS THOSE USED BY THE
DRILLER.

ALL MEASUREMENTS ARE REPORTED
IN FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; JOE PROCTOR
HELPER; RENATO MATHESON.

PURPOSE:
PRECONSTRUCTION SOIL AND
BEDROCK FOUNDATION
INVESTIGATIONS.

DRILL EQUIPMENT:
TRACK MOUNTED CME 850.

DRILL METHOD:
0.0 - 5.0 FT 4 1/4" HSA WITH PILOT BIT.
5.0 - 15.0 FT 4 1/4" HSA  AND DRY
CORE SYSTEM WITH SPTs.
15.0 - 40.0 FT HQ3 WIRELINE CORING
SYSTEM WITH A 3' SPLIT TUBE
SAMPLER AND DIAMOND SURFACE-
SET  BIT.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 15.0 FT NONE USED.
15.0 - 40.0 FT WATER.

HOLE COMPLETION: HOLE
BACKFILLED WITH CUTTINGS AND
BENTONITE.

65.3

65.2

57.5

0

0

0

21.0

NA

NA

2.0

NP

NP

4.6

3.8

3.4

6

5

7

6

7

5

96

76

100

96

100

96

SM

SM

SM

6/7/8

6/12/16

30/REFUSAL

6226.2

6221.5

6214.6

6212.6

6210.1

6197.1

6192.6

0.0-11.1 FT QUATERNARY ALLUVIUM (Qal)

0.0 - 6.4 FT CLAYEY SAND (SC): ABOUT 80%
PREDOMINATELY FINE SAND, TRACE FINE TO
COARSE SAND AND FINE GRAVEL; ABOUT
20% FINES WITH MEDIUM PLASTICITY, LOW
DRY STRENGTH, LOW TOUGHNESS AND
SLOW DILATANCY; MAXIMUM SIZE, 20mm;
BROWNISH RED IN COLOR; NO REACTION
WITH HCl.

6.4 - 11.1 FT SILTY SAND (SM): ABOUT 85%
FINE SAND; ABOUT 15% NONPLASTIC FINES,
WITH RAPID DILATANCY AND LOW DRY
STRENGTH; DRY, BROWN TO GREY IN COLOR,
MAXIMUM SIZE, FINE SAND; CALCAREOUS
ZONES WITH STRONG REACTION WITH HCl,
NO REACTION WITH HCl OUTSIDE
CALCAREOUS ZONES.

11.1 - 40.0  FT CRETACEOUS MENEFEE
FORMATION 

11.1 - 18.0 FT SANDSTONE: FINE GRAINED,
GRAYISH BROWN IN COLOR AND
MODERATELY BEDDED. SOFT (H6), AND
MODERATELY TO INTENSELY WEATHERED
(W6) FROM 11.1 TO 15.0 FT.  MODERATELY
SOFT (H5) AND MODERATELY WEATHERED
(W5) WITH CARBONACEOUS PARTICLES AND
IRON OXIDE STAINING FROM 15.0 TO 18.0 FT.

18.0 - 20.0 FT CLAYSTONE: GREY IN COLOR,
VERY SOFT (H7), MODERATELY TO INTENSELY
WEATHERED (W6), INTERMITTENT IRON
OXIDE STAINING, THINLY BEDDED; CORE
STICKS TO SAMPLER, WASHED BY DRILL.

20.0 - 22.5 FT SANDSTONE: FINE GRAINED,
GRAYISH BROWN IN COLOR, MODERATELY
BEDDED, MODERATELY SOFT (H5),
MODERATELY WEATHERED (W5), SOME
CARBONACEOUS PARTICLES AND IRON
OXIDE STAINING. CONJUGATE FRACTURES
THROUGHOUT.

22.5 - 35.5 FT CLAYSTONE: GREY IN COLOR,
VERY SOFT (H7), MODERATELY TO INTENSELY
WEATHERED (W6), INTERMITTENT IRON
OXIDE STAINING, THINLY TO MODERATELY
BEDDED, VISIBLE ORGANIC MATERIAL, AND
IRON OXIDE STAINING. CARBONACEOUS
INTERBEDS FROM 32.0 TO 33.0 FT; CORE
STICKS TO SAMPLER, WASHED BY DRILL.

35.5 - 40.0 FT SANDSTONE: FINE GRAINED,
GRAYISH BROWN IN COLOR, MODERATELY
BEDDED, MODERATELY SOFT (H5) AND
MODERATELY WEATHERED (W5), SOME
CARBONACEOUS PARTICLES AND IRON
OXIDE STAINING. CORE SEPARATES ALONG
BEDDING PLANES.

STRATIGRAPHY:
 0.0 - 11.1 FT: QUATERNARY ALLUVIUM (Qal)
11.1 - 40.0 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:  WLNE = WATER LEVEL NOT
ENCOUNTERED  I.D. = INSIDE DIAMETER BNE
= BEDROCK NOT ENCOUNTERED.

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

LABORATORY DATA

LOCATION:   REACH 10 PIPELINE

BEGUN:   10/21/15    FINISHED:  10/22/15 TOTAL DEPTH:   40.0
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PROJECT:   NGWSPFEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   11.1

COORDINATES:    N 1,728,537.9    E 2,453,677.7

SHEET   1   OF   1 DRILL HOLE  DHR10-15-3
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SHEET   1   OF   1GEOLOGIC LOG OF DRILL HOLE NO.  DHR10-15-3
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REVIEWED BY:   J. GILBERT

STATE:   NM

HOLE LOGGED BY:   C. BEYER

GROUND ELEVATION:   6232.6 ft.
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BOTTOM OF HOLE

67.3

45.7

60.2

65.1

96.9

4

SM

CL

SANDSTONE

CLAYSTONE

SANDSTONE

0

80

36

56

54

Qal

Kmf

ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE
SAME AS THOSE USED BY THE
DRILLER.

ALL MEASUREMENTS ARE REPORTED
IN FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; JEFF VAN AUSDAL
HELPERS; JOE PROCTOR; BRIAN
HART.

PURPOSE:
PRECONSTRUCTION SOIL AND
BEDROCK FOUNDATION
INVESTIGATIONS.

DRILL EQUIPMENT:
TRUCK MOUNTED CME 85.

DRILL METHOD:
0- 18.0 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.
18.0 - 40.5 FT HQ3 WIRELINE CORING
SYSTEM WITH A 5' SPLIT TUBE
SAMPLER AND DIAMOND SURFACE-
SET  BIT.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 18.0 FT NONE.
18.0 - 40.5 FT WATER.

HOLE COMPLETION: HOLE
BACKFILLED WITH CUTTINGS AND
BENTONITE.

32.7

54.3

39.8

34.9

3.1

0

0

0

0

0

28.4

NA

34.5

36.2

81.9

11.8

NP

17.8

17.2

62.7

5.4

3.4

8.4

5.1

9.6

44

86

100

96

100

s(CL)

SM

s(CL)

s(CL)

CH

7/11/14

15/24/21

14/27/34

14/17/18

10/13/14

REFUSAL

6229.9

6218.8

6207.6

6201.9

6196.3

0.0-18.0 FT QUATERNARY ALLUVIUM (Qal)

0.0 - 6.9 FT SILTY SAND (SM) : ABOUT 80% FINE
SAND,  ABOUT 20% FINES WITH NO
PLASTICITY, RAPID DILATANCY, LOW DRY
STRENGTH, LOW TOUGHNESS; MAXIMUM
SIZE, FINE SAND; DRY, TAN IN COLOR; NO
REACTION WITH HCl.

6.9 - 18.0 FT LEAN CLAY (CL): ABOUT 90 %
FINES WITH MEDIUM PLASTICITY, MEDIUM
DRY STRENGTH, MEDIUM TOUGHNESS;
ABOUT 10%, PREDOMINATELY FINE TO
MEDIUM SAND; MAXIMUM SIZE, MEDIUM
SAND; NO REACTION WITH HCl.

18.0 - 40.5  FT CRETACEOUS MENEFEE
FORMATION (Kmf) 

18.0 - 29.2 FT SANDSTONE: MODERATELY TO
SLIGHTLY WEATHERED (W4), SOFT (H6), TAN
IN COLOR; NO REACTION WITH HCl.

JOINT MEASUREMENTS:
DEPTH  INCL  R   M  T  HL  INFILLING
27.3        90       5    4   3          FeOx
28.1        90       4    4   2          FeOx

29.2 - 34.9 FT CLAYSTONE: DARK GREY IN
COLOR, MODERATELY TO SLIGHTLY
WEATHERED (W4), VERY SOFT (H7), FeOx
STAINING ALONG FRACTURES;  NO REACTION
WITH HCl.

DEPTH  INCL  R   M  T  HL  INFILLING
31.4        75       5    4   3          FeOx
31.8        80       4    4   2          FeOx
32.6        65       4    4   2          FeOx
33.2        75       4    4   2          FeOx

34.9 - 40.5 FT SANDSTONE: MODERATELY TO
SLIGHTLY WEATHERED (W4), SOFT (H6), TAN
IN COLOR; NO REACTION WITH HCl.

STRATIGRAPHY:
0.0 - 18.0 FT: QUATERNARY ALLUVIUM (Qal)
18.0 - 40.5 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:
 WLNE = WATER LEVEL NOT ENCOUNTERED
 I.D. = INSIDE DIAMETER BNE = BEDROCK NOT
ENCOUNTERED.

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

LABORATORY DATA

LOCATION:   REACH 11 ROAD BORE

BEGUN:   8/4/15    FINISHED:  8/4/15 TOTAL DEPTH:   40.5

NOTES

D
E

P
T

H

5

10

15

20

25

30

35

40

PROJECT:   NGWSPFEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   18.0

COORDINATES:    N 1,728,271.8    E 2,452,819.3

SHEET   1   OF   1 DRILL HOLE  DHR11-15-1
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SHEET   1   OF   1GEOLOGIC LOG OF DRILL HOLE NO.  DHR11-15-1
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REVIEWED BY:   C .BEYER

STATE:   NM

HOLE LOGGED BY:   J. GILBERT

GROUND ELEVATION:   6236.8 ft.

CLASSIFICATION AND
PHYSICAL CONDITION
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BOTTOM OF HOLE

39.8

53.9

97.3

97.6

41.9

49.4

97.5

40.7

SM

SC

CL

SM

SC

Qal

ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE
SAME AS THOSE USED BY THE
DRILLER.

ALL MEASUREMENTS ARE REPORTED
IN FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; JEFF VAN AUSDAL
HELPERS; JOE PROCTOR; BRIAN HART

PURPOSE:
PRECONSTRUCTION SOIL AND
BEDROCK FOUNDATION
INVESTIGATIONS.

DRILL EQUIPMENT:
TRUCK MOUNTED CME 85.

DRILL METHOD:
0.0 - 25.7 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
00 - 25.7 FT NONE.

HOLE COMPLETION: HOLE
BACKFILLED WITH CUTTINGS AND
BENTONITE.

60.2

46.1

2.7

2.4

58.1

50.6

2.5

59.3

0

0

0

0

0

0

0

0

NA

31.0

45.6

72.6

25.7

25.1

66.6

NA

NP

17.0

25.8

42.7

6.5

7.2

39.7

NP

4.3

4.5

8.5

12.7

4.3

4.4

10.7

4.2

52

76

48

72

88

100

96

96

80

SM

s(CL)

CL

CH

SC-SM

SC

CH

SM

4/7/6

4/5/6

4/5/5

8/14/15

5/5/6

6/6/7

9/13/9

6/6/8

6294.1

6292.7

6286.4

6282.0

6277.5

0.0 - 25.7 FT: QUATERNARY ALLUVIUM (Qal):

0.0 - 9.1 FT SILTY SAND (SM): ABOUT 80%
PREDOMINATELY FINE TO MEDIUM SAND;
ABOUT 20% NONPLASTIC FINES WITH RAPID
DILATANCY, LOW DRY STRENGTH; MAXIMUM
SIZE, MEDIUM SAND; DRY, BROWN TO GREY
IN COLOR, ROOTS ON TOP 1.0 FT;  NO
REACTION WITH HCl.

9.1 - 10.5 FT CLAYEY SAND (SC): ABOUT 60%
FINE SAND; ABOUT 40% MEDIUM PLASTIC
FINES, NO DILATANCY, MEDIUM DRY
STRENGTH, MEDIUM TO HIGH TOUGHNESS;
MAXIMUM SIZE, FINE SAND; TAN IN COLOR;
NO REACTION WITH HCl.

10.5 - 16.8 FT LEAN CLAY (CL): ABOUT 90 %
FINES WITH MEDIUM PLASTICITY, MEDIUM
DRY STRENGTH, MEDIUM TOUGHNESS;
MAXIMUM SIZE, MEDIUM SAND; ABOUT 10%,
PREDOMINATELY FINE TO MEDIUM SAND; NO
REACTION WITH HCL.

16.8 - 21.2 FT SILTY SAND (SM): ABOUT 80%
PREDOMINATELY FINE SAND; ABOUT 20%
NONPLASTIC FINES, WITH RAPID DILATANCY,
LOW DRY STRENGTH; DRY, BROWN TO GREY
IN COLOR; MAXIMUM SIZE, FINE SAND;
STRONG REACTION WITH HCl.

21.2 - 25.7 FT CLAYEY SAND (SC): ABOUT 60%
FINE TO MEDIUM SAND; ABOUT 40% MEDIUM
PLASTIC FINES, NO DILATANCY, MEDIUM DRY
STRENGTH, MEDIUM TO HIGH TOUGHNESS;
MAXIMUM SIZE, MEDIUM SAND; TAN IN
COLOR; NO REACTION WITH HCl.

STRATIGRAPHY:
0.0 - 25.7 FT: QUATERNARY ALLUVIUM (Qal)

ABBREVIATIONS:  WLNE = WATER LEVEL NOT
ENCOUNTERED  I.D. = INSIDE DIAMETER BNE
= BEDROCK NOT ENCOUNTERED.

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

LABORATORY DATA

LOCATION:   REACH 11 PIPELINE

BEGUN:   8/3/15    FINISHED:  8/3/15 TOTAL DEPTH:   25.7
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PROJECT:   NGWSPFEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   BNE

COORDINATES:    N 1,717,020.5    E 2,446,962.8

SHEET   1   OF   1 DRILL HOLE  DHR11-15-2
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SHEET   1   OF   1GEOLOGIC LOG OF DRILL HOLE NO.  DHR11-15-2
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REVIEWED BY:   C. BEYER

STATE:   NM

HOLE LOGGED BY:   J. GILBERT

GROUND ELEVATION:   6303.2 ft.

CLASSIFICATION AND
PHYSICAL CONDITION
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; JOE PROCTOR
HELPERS; BRANDON LANE, RANATO
MATHESON

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRACK MOUNTED CME 850.

DRILL METHOD:
0.0 - 14.1 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.
14.1 - 29.1 FT HQ3 WIRELINE CORING
SYSTEM WITH A 5' SPLIT TUBE SAMPLER
AND DIAMOND SURFACE- SET  BIT.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 18.7 FT NONE.
14.1 - 29.1 FT WATER.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 14.1 FT QUATERNARY ALLUVIUM (Qal)

0.0 - 9.5 FT SILTY SAND (SM): ABOUT 80% FINE
SAND; ABOUT 20% FINES WITH NO
PLASTICITY, LOW DRY STRENGTH, RAPID
DILATANCY; MAXIMUM SIZE, FINE SAND;  DRY,
TAN IN COLOR; NO REACTION WITH HCl.

9.5 - 10.1 FT  CLAYEY SAND (SC): ABOUT 60%
FINE SAND;  ABOUT 40% MEDIUM PLASTIC
FINES, NO DILATANCY, MEDIUM DRY
STRENGTH, MEDIUM TO HIGH TOUGHNESS;
MAXIMUM SIZE, FINE SAND; TAN IN COLOR;
NO REACTION WITH HCl.

10.1 - 12.6 FT FAT CLAY (CH):  ABOUT 90%
PLASTIC FINES WITH HIGH TOUGHNESS, HIGH
DRY STRENGTH; ABOUT 10% NONPLASTIC
FINES WITH NO DILATANCY; NO REACTION
WITH HCl.

12.6 - 14.1 FT SANDY LEAN CLAY s(CL): ABOUT
60% FINES WITH MEDIUM PLASTICITY,
MEDIUM DRY STRENGTH, MEDIUM
TOUGHNESS; ABOUT 40%, PREDOMINATELY
FINE SAND; MAXIMUM SIZE, FINE SAND; NO
REACTION WITH HCl.

14.1 - 29.1  FT CRETACEOUS MENEFEE
FORMATION (Kmf)

14.1 - 28.4 FT SANDSTONE: MODERATELY TO
SLIGHTLY WEATHERED (W4), SOFT (H6), TAN
IN COLOR; NO REACTION WITH HCl.

28.4 - 29.1  FT CLAYSTONE: DARK GREY IN
COLOR, MODERATELY TO SLIGHTLY
WEATHERED (W4), VERY SOFT (H7), FeOx
STAINING THROUGHT SAMPLE, MOTTLED;  NO
REACTION WITH HCl.

STRATIGRAPHY:
0.0 - 14.1 FT: QUATERNARY ALLUVIUM (Qal)
14.1 - 29.1 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:
 WLNE = WATER LEVEL NOT ENCOUNTERED
 I.D. = INSIDE DIAMETER BNE = BEDROCK NOT
ENCOUNTERED.

BOTTOM OF HOLE

SM

SC

CH

s(CL)

SANDSTONE

CLAYSTONE

6293.6

6293.0

6290.5

6289.0

6274.7

6274.0

Qal

Kmf

64

52

96

93

92

96

52

1.5

0

0

0

24.3

24.2

39.9

42.0

4.7

4.9

11.9

8.0

6.2

6.1

20.9

20.6

SC-SM

SC-SM

(CL)s

(CL)s

9/8/10

7/8/9

16/21/33

36/REFUSAL

44.0

48.3

83.8

78.9

54.5

51.7

16.2

21.1

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   14.1

COORDINATES:    N 1,717,447.3    E 2,446,870.1 GROUND ELEVATION:   6303.1
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CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   29.1

GEOLOGIC LOG OF DRILL HOLE NO.  DHR11-15-3

AND DATE MEASURED:   10/9/2015 REVIEWED BY:   P. GARDENR

SHEET   1   OF   1

LOCATION:   REACH 11 PIPELINE

BEGUN:   10/9/15    FINISHED:  10/9/15

STATE:   NM
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; JEFF VAN AUSDAL
HELPERS; JOE PROCTOR; BRIAN HART

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRUCK MOUNTED CME 85.

DRILL METHOD:
0- 8.7 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.
8.7 - 25.7 FT HQ3 WIRELINE CORING
SYSTEM WITH A 5' SPLIT TUBE SAMPLER
AND DIAMOND SURFACE- SET  BIT.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 8.7 FT NONE USED.
8.7 - 25.7 FT WATER.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 5.1 FT QUATERNARY ALLUVIUM (Qal)

0.0 - 5.1 FT SILTY SAND (SM): ABOUT 80% FINE
SAND; ABOUT 20% FINES WITH NO
PLASTICITY, LOW DRY STRENGTH, RAPID
DILATANCY; MAXIMUM SIZE, FINE SAND; DRY,
TAN IN COLOR; NO REACTION WITH HCl.

5.1 - 25.7  FT CRETACEOUS MENEFEE
FORMATION (Kmf)

5.1 - 10.5 FT SANDSTONE: SLIGHTLY
WEATHERED (W3), SOFT (H6), TAN IN COLOR,
THINLY BEDDED, FINE TO MEDIUM GRAINED;
NO REACTION WITH HCl.

10.5 - 20.3 FT CLAYSTONE: DARK GREY IN
COLOR, MODERATELY TO SLIGHTLY
WEATHERED (W4), VERY SOFT (H7), FeOx
STAINING ALONG FRACTURES;  NO REACTION
WITH HCl.

20.3 - 25.7 FT SANDSTONE: SLIGHTLY
WEATHERED (W3), SOFT (H6), TAN IN COLOR
MODERATELY BEDDED, FINE TO MEDIUM
GRAINED; NO REACTION WITH HCl.

STRATIGRAPHY:
0.0 - 5.1 FT: QUATERNARY ALLUVIUM (Qal)
5.1 - 25.7 FT: CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:
 WLNE = WATER LEVEL NOT ENCOUNTERED
 I.D. = INSIDE DIAMETER BNE = BEDROCK NOT
ENCOUNTERED.

BOTTOM OF HOLE

SM

SANDSTONE

CLAYSTONE

SANDSTONE

6344.4

6339.0

6329.2

6323.8

Qal

Kmf

100

100

65

92

100

100

0

0

NA

NA

7.4

3.4

NP

NP

SM

SM

24/REFUSAL32.9

31.4

67.1

68.6

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   5.1

COORDINATES:    N 1,714,174.9    E 2,444,745.3 GROUND ELEVATION:   6349.5
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25

CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   25.7

GEOLOGIC LOG OF DRILL HOLE NO.  DHR11-15-4

AND DATE MEASURED:   8/12/2015 REVIEWED BY:   C. BEYER

SHEET   1   OF   1

LOCATION:   REACH 11 PIPELINE

BEGUN:   8/12/15    FINISHED:  8/12/15

STATE:   NM
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ALL MEASUREMENTS ARE FROM
GROUND SURFACE AND ARE THE SAME
AS THOSE USED BY THE DRILLER.

ALL MEASUREMENTS ARE REPORTED IN
FEET EXCEPT WHERE NOTED.

DRILLED BY: U.C. REGION DRILL CREW
DRILLER; JOE PROCTOR
HELPERS; BRANDON LANE

PURPOSE:
PRECONSTRUCTION SOIL AND BEDROCK
FOUNDATION INVESTIGATIONS.

DRILL EQUIPMENT:
TRACK MOUNTED CME 850.

DRILL METHOD:
0.0 - 18.7 FT 4 1/4" HSA AND DRY CORE
SYSTEM WITH SPTs.
18.7 - 28.7 FT HQ3 WIRELINE CORING
SYSTEM WITH A 5' SPLIT TUBE SAMPLER
AND DIAMOND SURFACE- SET  BIT.

CASING RECORD:
NONE USED.

DRILLING MEDIUM:
0.0 - 18.7 FT NONE.
18.7 - 28.7 FT WATER.

HOLE COMPLETION: HOLE BACKFILLED
WITH CUTTINGS AND BENTONITE.

0.0 - 18.7 FT QUATERNARY ALLUVIUM (Qal)

0.0 - 4.9 FT SILTY SAND (SM):  ABOUT 80% FINE
SAND; ABOUT 20% FINES WITH NO
PLASTICITY, LOW DRY STRENGTH, RAPID
DILATANCY; MAXIMUM SIZE, FINE SAND; DRY,
TAN IN COLOR; NO REACTION WITH HCl.

4.9 - 8.7 FT CLAYEY SAND (SC):  ABOUT 60%
FINE SAND; ABOUT 40% MEDIUM PLASTIC
FINES, NO DILATANCY, MEDIUM DRY
STRENGTH, MEDIUM TO HIGH TOUGHNESS;
MAXIMUM SIZE, FINE SAND; TAN IN COLOR;
NO REACTION WITH HCl.

8.7 - 14.9 FT SILTY SAND (SM):  ABOUT 80%
FINE SAND; ABOUT 20%FINES WITH NO
PLASTICITY, RAPID DILATANCY;  MAXIMUM
SIZE, FINE SAND; LOW DRY STRENGTH, DRY,
TAN IN COLOR; NO REACTION WITH HCl.

14.9 - 17.2 FT CLAYEY SAND (SC):  ABOUT 60%
FINE SAND;  ABOUT 40% MEDIUM PLASTIC
FINES, NO DILATANCY, MEDIUM DRY
STRENGTH, MEDIUM TO HIGH TOUGHNESS;
MAXIMUM SIZE, FINE SAND; TAN IN COLOR;
NO REACTION WITH HCl.

17. 2 - 18.7 FT LEAN CLAY (CL):  ABOUT 90 %
FINES WITH MEDIUM PLASTICITY, MEDIUM
DRY STRENGTH, MEDIUM TOUGHNESS;
ABOUT 10%, PREDOMINATELY FINE SAND;
MAXIMUM SIZE, FINE SAND; NO REACTION
WITH HCl.

18.7 - 28.7  FT CRETACEOUS MENEFEE
FORMATION (Kmf)

18.7 - 28.7 FT CLAYSTONE:  DARK GREY IN
COLOR, MODERATELY TO SLIGHTLY
WEATHERED (W4), VERY SOFT (H7), FeOx
STAINING THROUGHOUT SAMPLE, MOTTLED;
NO REACTION WITH HCl.

STRATIGRAPHY:
0.0 - 18.7 FT:  QUATERNARY ALLUVIUM (Qal)
18.7 - 28.7 FT:  CRETACEOUS MENEFEE
FORMATION (Kmf)

ABBREVIATIONS:
 WLNE = WATER LEVEL NOT ENCOUNTERED
 I.D. = INSIDE DIAMETER BNE = BEDROCK NOT
ENCOUNTERED.

BOTTOM OF HOLE

SM

SC

SM

SC

CL

CLAYSTONE

6369.1

6365.3

6359.1

6356.8

6355.3

6345.3

Qal

Kmf

74

94

0

0

0

0

0

0

0

23.2

25.5

22.9

NP

25.0

40.5

44.5

6.7

7.1

5.4

4.3

4.9

11.2

12.6

5.1

11.8

5.7

NP

NP

25.1

23.9

SC-SM

SC

SC-SM

SM

s(ML)

(CL)s

(CL)s

8/7/8

7/7/9

11/12/16

14/19/26

22/24/35

12/13/19

20/25/48

44.8

48.9

40.0

41.9

62.2

77.3

84.4

55.2

51.1

60.0

58.1

37.8

22.7

15.6

COMMENTS:

ALL ANGLES MEASURED FROM CORE AXIS AT ZERO DEGREES, UNLESS OTHERWISE NOTED.
THE DATA FOR THE CENTER COLUMN AND"CLASSIFICATION AND PHYSICAL CONDITIONS" COLUMN ARE BASED ON BUREAU OF RECLAMATION GEOLOGY FIELD MANUAL
AND DRAWINGS TITLED FOR DESIGNS AND SPECIFICATIONS AS FOLLOWS- DRAWING NO. 40-D-6493. STANDARD DESCRIPTIONS AND DESCRIPTIVE CRITERIA FOR ROCK.
DRAWING NO. 40-D-6499. STANDARD DESCRIPTORS AND DESCRIPTIVE CRITERIA FOR DISCONTINUITIES.

PROJECT:   NGWSP

ANGLE FROM HORIZONTAL:

FEATURE:   REACH 9, 10 AND 11

DEPTH TO BEDROCK:   18.7

COORDINATES:    N 1,712,754.4    E 2,443,810.1 GROUND ELEVATION:   6374.0
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CLASSIFICATION AND
PHYSICAL CONDITIONNOTES

HOLE LOGGED BY:   J. GILBERT

TOTAL DEPTH:   28.7

GEOLOGIC LOG OF DRILL HOLE NO.  DHR11-15-5

AND DATE MEASURED:   10/7/2015 REVIEWED BY:   P. GARDNER

SHEET   1   OF   1

LOCATION:   REACH 11 PIPELINE

BEGUN:   10/7/15    FINISHED:  10/7/15

STATE:   NM
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BUREAU OF RECLAMATION
Hole # CPT9-14-1 Cone # DSA0739 Date/Time 6/17/2014 2:36:42 PM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 5.0'  Qc>700

0

1

2

3

4

5

 0  600 
Tip Resistance 

 Qc TSF  0  7 
Local Friction 

 Fs TSF -5  35 
Pore Pressure  

 Pw PSI  0  120 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)

SO
IL

B
E
H
A
V
IO
R

TY
PE
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BUREAU OF RECLAMATION
Hole # CPT9-14-2 Cone # DSA0739 Date/Time 6/17/2014 1:54:46 PM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 6.2'  Qc>600  Fs>10

0

1

2

3

4

5

6

 0  600 
Tip Resistance 

 Qc TSF  0  12 
Local Friction 

 Fs TSF  0  12 
Pore Pressure  

 Pw PSI  0  160 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL
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E
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BUREAU OF RECLAMATION
Hole # CPT9-14-3 Cone # DSA0739 Date/Time 6/17/2014 12:57:17 PM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 10.2'  Fs>13

0

1

2

3

4

5

6

7

8

9

10

11

 0  400 
Tip Resistance 

 Qc TSF  0  16 
Local Friction 

 Fs TSF -5  30 
Pore Pressure  

 Pw PSI  0  250 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL

B
E
H
A
V
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R
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BUREAU OF RECLAMATION
Hole # CPT9-14-4 Cone # DSA0739 Date/Time 6/17/2014 12:11:51 PM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 30'

0
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30

 0  200 
Tip Resistance 

 Qc TSF  0  9 
Local Friction 

 Fs TSF -1  8 
Pore Pressure  

 Pw PSI  0  160 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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E
H
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BUREAU OF RECLAMATION
Hole # CPT9-14-5 Cone # DSA0739 Date/Time 6/17/2014 11:30:34 AM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 22.4' Qc>700 Fs>8

0
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 0  700 
Tip Resistance 

 Qc TSF  0  8 
Local Friction 

 Fs TSF -5  30 
Pore Pressure  

 Pw PSI  0  120 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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BUREAU OF RECLAMATION
Hole # CPT9-14-7 Cone # DSA0739 Date/Time 6/17/2014 10:36:24 AM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 3.7' HIGHQc>600 Fs>13

0

1

2

3

4

 0  600 
Tip Resistance 

 Qc TSF  0  12 
Local Friction 

 Fs TSF -10  25 
Pore Pressure  

 Pw PSI  0  120 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL
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BUREAU OF RECLAMATION
Hole # CPT9-14-8 Cone # DSA0739 Date/Time 6/17/2014 9:46:22 AM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 18.3' ,Qc>600 Inc>9

0

2

4

6

8

10

12

14

16

18

20

 0  400 
Tip Resistance 

 Qc TSF  0  12 
Local Friction 

 Fs TSF -10  80 
Pore Pressure  

 Pw PSI  0  180 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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B
E
H
A
V
IO
R
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BUREAU OF RECLAMATION
Hole # CPT9-14-9 Cone # DSA0739 Date/Time 6/16/2014 1:53:14 PM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 14.1

0

2

4

6

8

10

12

14

 0  350 
Tip Resistance 

 Qc TSF  0  14 
Local Friction 

 Fs TSF -2  14 
Pore Pressure  

 Pw PSI  0  250 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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BUREAU OF RECLAMATION
Hole # CPT9-14-10 Cone # DSA0739 Date/Time 6/16/2014 1:18:49 PM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 3.2'Qc>700,Fs>13

0

1

2

3

 0  800 
Tip Resistance 

 Qc TSF  0  12 
Local Friction 

 Fs TSF -2  10 
Pore Pressure  

 Pw PSI  0  160 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL

B
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BUREAU OF RECLAMATION
Hole # CPT9-14-11 Cone # DSA0739 Date/Time 6/16/2014 12:42:06 PM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 6.4' Qc>600

0

1

2

3

4

5

6

7

 0  600 
Tip Resistance 

 Qc TSF  0  10 
Local Friction 

 Fs TSF -1  3 
Pore Pressure  

 Pw PSI  0  120 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL
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BUREAU OF RECLAMATION
Hole # CPT9-14-12 Cone # DSG1028 Date/Time 7/24/2014 7:49:09 AM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 21.4' Qc>700
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 0  500 
Tip Resistance 

 Qc TSF  0  10 
Local Friction 

 Fs TSF -1  6 
Pore Pressure  

 Pw PSI  0  90 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL
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BUREAU OF RECLAMATION
Hole # CPT9-14-13 Cone # DSG1028 Date/Time 7/24/2014 8:47:00 AM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 3.4' Qc>650 Fs>6

0

1

2

3

4

 0  600 
Tip Resistance 

 Qc TSF  0  8 
Local Friction 

 Fs TSF -1  7 
Pore Pressure  

 Pw PSI  0  90 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL
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R

TY
PE
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BUREAU OF RECLAMATION
Hole # CPT9-14-15 Cone # DSG1028 Date/Time 7/24/2014 9:34:02 AM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 1.3' Qc>600 Fs>6

0

1

2

 0  600 
Tip Resistance 

 Qc TSF  0  8 
Local Friction 

 Fs TSF -1  4 
Pore Pressure  

 Pw PSI  0  100 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)

SO
IL

B
E
H
A
V
IO
R

TY
PE
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BUREAU OF RECLAMATION
Hole # CPT9-14-17 Cone # DSG1028 Date/Time 7/24/2014 10:16:58 AM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 8.4' Qc>1000

0

1

2

3

4

5

6

7

8

9

 0  350 
Tip Resistance 

 Qc TSF  0  2 
Local Friction 

 Fs TSF -1  5 
Pore Pressure  

 Pw PSI  0  60 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)

SO
IL

B
E
H
A
V
IO
R

TY
PE
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BUREAU OF RECLAMATION
Hole # CPT9-14-18 Cone # DSG1028 Date/Time 7/24/2014 11:03:55 AM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 2.3' Qc>700

0

1

2

3

 0  600 
Tip Resistance 

 Qc TSF  0  7 
Local Friction 

 Fs TSF  0  10 
Pore Pressure  

 Pw PSI  0  120 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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BUREAU OF RECLAMATION
Hole # CPT9-14-19 Cone # DSG1028 Date/Time 7/24/2014 11:48:44 AM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 18.8' Fs>11
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 0  180 
Tip Resistance 

 Qc TSF  0  12 
Local Friction 

 Fs TSF -2  2 
Pore Pressure  

 Pw PSI  0  140 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)

SO
IL

B
E
H
A
V
IO
R

TY
PE
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BUREAU OF RECLAMATION
Hole # CPT9-14-20 Cone # DSG1028 Date/Time 7/24/2014 12:38:24 PM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 19.4' Qc>400 Fs>12
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 0  500 
Tip Resistance 

 Qc TSF  0  12 
Local Friction 

 Fs TSF -1  9 
Pore Pressure  

 Pw PSI  0  200 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)

SO
IL

B
E
H
A
V
IO
R

TY
PE

G51



BUREAU OF RECLAMATION
Hole # CPT9-14-21 Cone # DSG1028 Date/Time 7/16/2014 1:41:05 PM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 30'
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 0  350 
Tip Resistance 

 Qc TSF  0  7 
Local Friction 

 Fs TSF -1  5 
Pore Pressure  

 Pw PSI  0  70 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)

SO
IL

B
E
H
A
V
IO
R

TY
PE
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BUREAU OF RECLAMATION
Hole # CPT9-14-22 Cone # DSG1028 Date/Time 7/16/2014 12:29:47 PM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 30'
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 0  180 
Tip Resistance 

 Qc TSF  0  4 
Local Friction 

 Fs TSF -1  2 
Pore Pressure  

 Pw PSI  0  50 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL
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E
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BUREAU OF RECLAMATION
Hole # CPT9-14-23 Cone # DSG1028 Date/Time 7/23/2014 8:38:05 AM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 8' Qc>500 Fs>10
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8

 0  500 
Tip Resistance 

 Qc TSF  0  10 
Local Friction 

 Fs TSF  0  2 
Pore Pressure  

 Pw PSI  0  120 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL
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E
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BUREAU OF RECLAMATION
Hole # CPT9-14-24 Cone # DSG1028 Date/Time 7/23/2014 9:33:40 AM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 8.6' Qc>600 Fs>11
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 0  500 
Tip Resistance 

 Qc TSF  0  10 
Local Friction 

 Fs TSF  0  4 
Pore Pressure  

 Pw PSI  0  140 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL
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E
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BUREAU OF RECLAMATION
Hole # CPT9-14-25 Cone # DSG1028 Date/Time 7/23/2014 10:40:19 AM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 30'
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 0  200 
Tip Resistance 

 Qc TSF  0  7 
Local Friction 

 Fs TSF -1  3 
Pore Pressure  

 Pw PSI  0  160 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL

B
E
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BUREAU OF RECLAMATION
Hole # CPT9-14-26 Cone # DSG1028 Date/Time 7/23/2014 12:31:33 PM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 29.3' Qc>800 Fs>11
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 0  700 
Tip Resistance 

 Qc TSF  0  10 
Local Friction 

 Fs TSF -1  6 
Pore Pressure  

 Pw PSI  0  120 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL

B
E
H
A
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R
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BUREAU OF RECLAMATION
Hole # CPT9-14-27 Cone # DSG1028 Date/Time 7/23/2014 1:17:38 PM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 27.3' Qc>300 Fs>11
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 0  350 
Tip Resistance 

 Qc TSF  0  12 
Local Friction 

 Fs TSF -1  5 
Pore Pressure  

 Pw PSI  0  160 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL

B
E
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A
V
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R

TY
PE

G58



BUREAU OF RECLAMATION
Hole # CPT9-14-28 Cone # DSG1028 Date/Time 7/26/2014 12:24:26 PM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 14.1' Qc>650
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 0  400 
Tip Resistance 

 Qc TSF  0  5 
Local Friction 

 Fs TSF -1  5 
Pore Pressure  

 Pw PSI  0  70 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL

B
E
H
A
V
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R
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BUREAU OF RECLAMATION
Hole # CPT9-14-29 Cone # DSG1028 Date/Time 7/26/2014 12:51:15 PM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 8' Qc>500 Fs>12
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 0  500 
Tip Resistance 

 Qc TSF  0  14 
Local Friction 

 Fs TSF -2  18 
Pore Pressure  

 Pw PSI  0  250 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL

B
E
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A
V
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R
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BUREAU OF RECLAMATION
Hole # CPT9-14-30 Cone # DSG1028 Date/Time 7/26/2014 1:24:23 PM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 4.2' Qc>500 Inc>7

0
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4

 0  350 
Tip Resistance 

 Qc TSF  0  6 
Local Friction 

 Fs TSF -1  6 
Pore Pressure  

 Pw PSI  0  80 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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B
E
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R
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BUREAU OF RECLAMATION
Hole # CPT9-14-31 Cone # DSG1028 Date/Time 7/26/2014 10:53:38 AM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 30'
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 0  120 
Tip Resistance 

 Qc TSF  0  4 
Local Friction 

 Fs TSF -1  3 
Pore Pressure  

 Pw PSI  0  40 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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BUREAU OF RECLAMATION
Hole # CPT9-14-32 Cone # DSG1028 Date/Time 7/26/2014 10:06:52 AM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 20.7' Qc>800
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 0  250 
Tip Resistance 

 Qc TSF  0  6 
Local Friction 

 Fs TSF -1  2 
Pore Pressure  

 Pw PSI  0  80 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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R
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BUREAU OF RECLAMATION
Hole # CPT9-14-33 Cone # DSG1028 Date/Time 7/26/2014 9:16:39 AM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 30'
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 0  100 
Tip Resistance 

 Qc TSF  0  2 
Local Friction 

 Fs TSF -5  35 
Pore Pressure  

 Pw PSI  0  30 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL
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E
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R
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BUREAU OF RECLAMATION
Hole # CPT9-14-35 Cone # DSG1028 Date/Time 7/26/2014 8:02:24 AM

Project NGWSP Location REACH 9 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 30'
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 0  180 
Tip Resistance 

 Qc TSF  0  6 
Local Friction 

 Fs TSF -1  4 
Pore Pressure  

 Pw PSI  0  120 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL
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BUREAU OF RECLAMATION
Hole # CPT10-14-2 Cone # DSA0739 Date/Time 6/17/2014 8:06:36 AM

Project NGWSP Location REACH 10 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 11.2', Qc>500 Fs>13
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 0  500 
Tip Resistance 

 Qc TSF  0  14 
Local Friction 

 Fs TSF -1  4 
Pore Pressure  

 Pw PSI  0  250 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL
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E
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BUREAU OF RECLAMATION
Hole # CPT10-14-6 Cone # DSA0739 Date/Time 6/16/2014 10:30:31 AM

Project NGWSP Location REACH 10 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 10.4' REF Qc>500
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 0  400 
Tip Resistance 

 Qc TSF  0  7 
Local Friction 

 Fs TSF  0  7 
Pore Pressure  

 Pw PSI  0  90 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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IL

B
E
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IO
R
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BUREAU OF RECLAMATION
Hole # CPT10-14-7 Cone # DSA0739 Date/Time 6/16/2014 9:28:35 AM

Project NGWSP Location REACH 10 Operator L ROBINSON

Station Offset Elevation

Northing Easting

Total Depth 8' REF Qc>900
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 0  700 
Tip Resistance 

 Qc TSF  0  5 
Local Friction 

 Fs TSF -1  4 
Pore Pressure  

 Pw PSI  0  100 
SPT N*

60% Hammer 0 12

1 -   sensitive fine grained   

2 -      organic material      

3 -            clay            

4 -     silty clay to clay     

5 -  clayey silt to silty clay 

6 -  sandy silt to clayey silt 

7 -  silty sand to sandy silt  

8 -     sand to silty sand     

9 -            sand            

10 -    gravelly sand to sand   

11 - very stiff fine grained (*)

12 -   sand to clayey sand (*)  

CPT DATA

D
E
P
TH

(ft
)
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0.0 to 9.5 ft POORLY GRADED SAND WITH GRAVEL AND COBBLE: About
50% fine sand; about 45% subangular gravel; about 5% non plastic fines with
rapid dilatancy and no dry strength and no toughness.

TOTAL SAMPLE (BY VOLUME): About 25% 5 to 12 inch cobbles; about 20% 3-
to 5-inch, hard subangular to subrounded cobbles; remainder minus 3-inch;
maximum size, 500 mm; strong reaction with HCl to caliche coated gravel and
cobbles.

IN-PLACE CONDITION: Dry, loose

GEOLOGIC INTERPRETATION:  Quaternary Pediment Deposit (Qpd)

9.5 to 10.6 ft POORLY GRADED SAND WITH COBBLES AND BOULDERS:
About 50% fine sand; about 45% subangular gravel; about 5% non plastic fines
with rapid dilatancy and no dry strength and no toughness.

TOTAL SAMPLE (BY VOLUME): About 25% 5 to 12 inch cobbles; about 20% 3-
to 5-inch, hard subangular to subrounded cobbles; remainder minus 3-inch;
maximum size, 500 mm; strong reaction with HCl to caliche coated gravel and
cobbles.

IN-PLACE CONDITION: Dry, loose

9.5 ft (5869.9)

10.6 ft (5868.8)

11.7 ft (5867.7)

SURFACE HEAVILY VEGETATED WITH RUSSIAN THISTLE AND TUMBLE WEEDS.
DISCONTINUED DUE TO LIMIT OF EQUIPMENT.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  Navajo Gallup Water Supply Project

GROUND ELEVATION:  5879.4

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/21/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  Reaches 9, 10 and 11

LOCATION:  PIPELINE

COORDINATES:  N 1,844,394   E 2,472,375

APPROXIMATE DIMENSIONS:  15.0'X12.0'X11.7'

DEPTH TO WATER:   WLNE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR9-15-1

1

2
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7

8

9

10

11

SHEET 1 OF 2

G69



GEOLOGIC INTERPRETATION:  Quaternary Pediment Deposit (Qpd)
10.6 to 11.7 ft SANDY LEAN CLAY: About 50% medium plastic fines with
medium dry strength, medium toughness; about 50% fine sand; maximum size,
fine sand; no reaction with HCl.

IN-PLACE CONDITION: Brown in color

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NGWSP

GROUND ELEVATION:  5879.4

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/21/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  PIPELINE

COORDINATES:  N 1,844,394   E 2,472,375

APPROXIMATE DIMENSIONS:  15.0'X12.0'X11.7'

DEPTH TO WATER:   WLNE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR9-15-1 SHEET 2 OF 2

G70



IN-PLACE
DENSITY

TAKEN AT 7.5
ft

SM 0.0 to 12.0 ft SILTY SAND:  About 80% fine sand; about 20% nonplastic fines
with low toughness, low to no dry strength; maximum size, fine sand; no reaction
with HCl.

IN-PLACE CONDITION: Tan in color, dry.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total: 96.2 lbs. / cu ft., 2.6 %.(93.3 % compaction)
LAB TEST DATA: 83.5% sand, 16.4 % fines, LL= NA, PI = NP  SPG = 2.63
Maximum dry density= 103.1 lbs. / cu ft., optimum water content = 14.3%
Laboratory classification is: SILTY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

12.0 ft (5832.6)

SURFACE VEGETATED WITH RUSSIAN THISTLE, DISCONTINUED DUE TO LIMIT OF
EQUIPMENT.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NGWSP

GROUND ELEVATION:  5844.6

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/21/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  PIPELINE

COORDINATES:  N 1,842,946   E 2,473,035

APPROXIMATE DIMENSIONS:  15.0'X10.0'X12.0'

DEPTH TO WATER:   WLNE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR9-15-2
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SC

s(CL)

CLAYSTONE

SANDSTONE

0.0 to 2.5 ft CLAYEY SAND: About 80% fine sand; about 20% fines with low
plasticity, low toughness, low dry strength and slow dilatancy; maximum size, fine
sand; weak reaction with HCl.

IN-PLACE CONDITION: Tan color.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

2.5 to 5.0 ft SANDY LEAN CLAY: About 50% medium plastic fines with medium
dry strength, medium toughness; about 50% fine sand; maximum size, fine sand;
no reaction with HCl.

IN-PLACE CONDITION: Brown in color

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

5.0 to 8.0 ft CLAYSTONE: Grey in color, mottled, soft (H6) moderately
weathered (W5), moist, intermittent iron oxide staining and calcite nodules;
strong reaction with HCl. Recovered as 2 to 4 inch subangular fragments.

GEOLOGIC INTERPRETATION: Cretaceous Menefee Formation (Kmf)

8.0 to 8.5 ft SANDSTONE: Fine grained, tan in color, very soft (H7) and very
intensely weathered (W8) in top 0.5 ft; becomes soft (H6) and moderately to
intensely weathered (W6) below top 0.5 ft; thinly to moderately bedded;
intermittent iron oxide staining and calcareous zones; no reaction with HCl
outside calcareous zones. Recovered as 3 to 10 inch subangular fragments.

2.5 ft (5828.0)

5.0 ft (5825.5)

8.0 ft (5822.5)

8.5 ft (5822.0)

SURFACE SPARSLEY VEGETATED WITH RUSSIAN THISTLE, REFUSAL MET AT 8.5 FTCOMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NGWSP

GROUND ELEVATION:  5830.5

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/22/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  PIPELINE

COORDINATES:  N 1,840,673   E 2,473,294

APPROXIMATE DIMENSIONS:  15.0'X10.0'X8.5'

DEPTH TO WATER:   WLNE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR9-15-3
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GEOLOGIC INTERPRETATION: Cretaceous Menefee Formation (Kmf)

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NGWSP

GROUND ELEVATION:  5830.5

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/22/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  PIPELINE

COORDINATES:  N 1,840,673   E 2,473,294

APPROXIMATE DIMENSIONS:  15.0'X10.0'X8.5'

DEPTH TO WATER:   WLNE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR9-15-3 SHEET 2 OF 2

G73



IN-PLACE
DENSITY

TAKEN AT 7.0
ft

SC

SM (VISUAL)
(SM)g (LAB

CLASS)

0.0 to 4.2 ft CLAYEY SAND: About 60% fine sand; about 40% fines with low
plasticity, low toughness, low dry strength and slow dilatancy, maximum size; fine
sand; weak reaction with HCl.

IN-PLACE CONDITION: Tan color.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

4.2 to 14.5 ft SILTY SAND: About 80% fine sand; about 20% nonplastic fines with
rapid dilatancy, and low dry strength; maximum size, fine sand; strong reaction
with HCl.

IN-PLACE CONDITION: Brown in color.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total: 104.7 lbs. / cu ft., 2.8 %.(93.3 % compaction)
LAB TEST DATA: 67.9% sand, 14.4 % fines, 17.7% gravel, LL= NA, PI = NP
SPG = 2.64
Maximum dry density= 116.3 lbs. / cu ft., optimum water content = 11.6%
Laboratory classification is: SILTY SAND WITH GRAVEL

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

4.2 ft (5831.9)

14.5 ft (5821.6)

SURFACE VEGETATED WITH RUSSIAN THISTLE, DISCONTINUED DUE TO LIMIT OF
EQUIPMENT.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NGWSP

GROUND ELEVATION:  5836.1

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/22/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  PIPELINE

COORDINATES:  N 1,839,252   E 2,473,697

APPROXIMATE DIMENSIONS:  15.0'X13.0'X14.5'

DEPTH TO WATER:   WLNE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR9-15-4
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IN-PLACE
DENSITY

TAKEN AT 7.0
ft

SP-SM

SM (VISUAL)
(CL)s (LAB

CLASS)

0.0 to 6.9 ft POORLY GRADED SAND WITH SILT: About 90% fine sand; about
10% non plastic fines with no toughness, no dry strength; maximum size, fine
sand; no reaction with HCl.

IN-PLACE CONDITION: Tan in color, dry.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

6.9 to 13.2 ft SILTY SAND: About 80% fine sand; about 20% nonplastic fines with
rapid dilatancy and low dry strength; maximum size, fine sand; strong reaction
with HCl.

IN-PLACE CONDITION: Brown in color.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total: 103.4 lbs. / cu ft., 6.2 %.(97.2 % compaction)
LAB TEST DATA: 82.7 % fines, 17.3% sand, LL= 29.4, PI = 8.1  SPG = NA
Maximum dry density= 106.4 lbs. / cu ft., optimum water content = 17.2%
Laboratory classification is: LEAN CLAY WITH SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

6.9 ft (5829.5)

13.2 ft (5823.2)

SURFACE VEGETATED WITH RUSSIAN THISTLE, DISCONTINUED DUE TO LIMIT OF
EQUIPMENT.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NGWSP

GROUND ELEVATION:  5836.4

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/22/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  PIPELINE

COORDINATES:  N 1,838,473   E 2,474,173

APPROXIMATE DIMENSIONS:  15.0'X13.0'X13.2'

DEPTH TO WATER:   WLNE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR9-15-5
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IN-PLACE
DENSITY

TAKEN AT 7.0
FT

SM

SC

s(CL)

0.0 to 2.1 ft SILTY SAND: About 80% fine sand; about 20% nonplastic fines with
rapid dilatancy, and low dry strength; maximum size, fine sand; strong reaction
with HCl.

IN-PLACE CONDITION: Brown in color.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

2.1 to 6.9 ft CLAYEY SAND: About 60% fine sand; about 40% fines with low
plasticity, low toughness, low dry strength and slow dilatancy; maximum size, fine
sand; weak reaction with HCl.

IN-PLACE CONDITION: Tan color.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

6.9 to 11.0 ft SANDY LEAN CLAY: About 50% medium plastic fines with medium
dry strength, medium toughness; about 50% fine sand; maximum size, fine sand;
no reaction with HCl.

IN-PLACE CONDITION: Brown in color

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total: 78.1 lbs. / cu ft., 2.6 %.(71.4 % compaction)
LAB TEST DATA: 39.6% sand, 60.3 % fines, 0.1% gravel LL= 33.1, PI = 19.9
SPG =2.62
Maximum dry density= 109.0 lbs. / cu ft., optimum water content = 17.0%
Laboratory classification is: SANDY LEAN CLAY

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

2.1 ft (5863.5)

6.9 ft (5858.7)

11.0 ft (5854.6)

SURFACE VEGETATED WITH RUSSIAN THISTLE. DISCONTINUED DUE TO LIMIT OF
EQUIPMENT.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NGWSP

GROUND ELEVATION:  5865.6

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/22/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  PIPELINE

COORDINATES:  N 1,833,412   E 2,475,530

APPROXIMATE DIMENSIONS:  15.0'X14.0'X11.0'

DEPTH TO WATER:   WLNE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR9-15-8
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(SM)gc

CLAYSTONE

25%0.0 to 6.7 SILTY SAND WITH GRAVELS AND COBBLES: About 40% fine sand;
about 30% subrounded to subangular gravel; about 25% subrounded to
subangular cobbles; about 5% nonplastic fines; no reaction with HCl.

IN-PLACE CONDITION: Loose, dry.

GEOLOGIC INTERPRETATION: Quaternary Pediment Deposit (Qpd)

6.7 to 11.6 FT CLAYSTONE: Grey in color, mottled, soft (H6) moderately
weathered (W5), moist, intermittent iron oxide staining and calcite nodules;
strong reaction with HCl on calcite. Recovered as 2 to 4 inch blocky fragments.

GEOLOGIC INTERPRETATION: Cretaceous Menefee Formation (Kmf)

6.7 ft (5874.0)

11.6 ft (5869.1)

SURFACE VEGETATED WITH RUSSIAN THISTLECOMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NGWSP

GROUND ELEVATION:  5880.7

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/22/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  PIPELINE

COORDINATES:  N 1,832,446   E 2,475,823

APPROXIMATE DIMENSIONS:  15.0'X13.0'X11.6'

DEPTH TO WATER:   WLNE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR9-15-9
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IN-PLACE
DENSITY

TAKEN AT 7.0
ft

SP-SM

SANDSTONE

CLAYSTONE

0.0 to 10.2 ft POORLY GRADED SAND WITH SILT: About 90% fine sand; about
10% nonplastic fines with rapid dilatancy, low dry strength; strong reaction with
HCl.

IN-PLACE CONDITION: Grayish brown in color, calcite cement.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total: 91.1 lbs. / cu ft., 3.9%.(82.4 % compaction)
LAB TEST DATA: 74.0% sand, 26.0 % fines, LL = NA, PI = NP  SPG = 2.65
Maximum dry density= 110.6 lbs. / cu ft., optimum water content = 14.5%
Laboratory classification is: SILTY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

10.2 to 11.0 ft SANDSTONE: Fine grained, tan in color, slightly weathered to
fresh (W2); moderately hard (H4), thinly to moderately bedded; intermittent
calcareous zones; no reaction with HCl outside calcareous zones.  Recovered
as 2 to 4 inch blocky fragments.

GEOLOGIC INTERPRETATION:  Cretaceous Menefee Formation (Kmf)
11.0 to 12.3 ft CLAYSTONE: Grey in color, mottled, soft (H6) moderately
weathered (W5), moist, intermittent iron oxide staining, recovered as 2 to 4 inch
blocky fragments; no reaction with HCl.

10.2 ft (5870.6)

11.0 ft (5869.8)

12.3 ft (5868.5)

SURFACE VEGETATED WITH RUSSIAN THISTLE, MET BACKHOE REFUSAL ON BEDROCK AT
12.3 FT.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NGWSP

GROUND ELEVATION:  5880.8

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/23/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  PIPIELINE

COORDINATES:  N 1,830,005   E 2,476,729

APPROXIMATE DIMENSIONS:  15.0'X13.0'X12.3'

DEPTH TO WATER:   WLNE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR9-15-10
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GEOLOGIC INTERPRETATION: Cretaceous Menefee Formation (Kmf)

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NGWSP

GROUND ELEVATION:  5880.8

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/23/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  PIPIELINE

COORDINATES:  N 1,830,005   E 2,476,729

APPROXIMATE DIMENSIONS:  15.0'X13.0'X12.3'

DEPTH TO WATER:   WLNE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR9-15-10 SHEET 2 OF 2
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SC

SM

SANDSTONE

0.0 to 3.3 ft CLAYEY SAND: About 60% fine sand; about 40% fines with medium
plasticity, medium toughness, medium dry strength and slow dilatancy; maximum
size, fine sand; no reaction with HCl.

IN-PLACE CONDITION: Brown in color.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

3.3 to 7.2 ft SILTY SAND: About 80% fine sand; about 20% nonplastic fines with
rapid dilatancy, and low dry strength; maximum size, fine sand; strong reaction
with HCl.

IN-PLACE CONDITION: Brown in color.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

7.2 to 8.0 ft SANDSTONE: Fine grained, tan in color, very soft (H7) and very
intensely weathered to decomposed (W8-W9) in top 1.5 ft; becomes moderately
soft (H5) and moderately to intensely weathered (W6); thinly to moderately
bedded; recovered as 3 to 5 inch fragments; no reaction with HCl.

GEOLOGIC INTERPRETATION:  Cretaceous Menefee Formation (Kmf)

3.3 ft (5907.1)

7.2 ft (5903.2)

8.0 ft (5902.4)

SURFACE VEGETATED WITH RUSSIAN THISTLE. REFUSAL MET ON SANDSTONE.COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NGWSP

GROUND ELEVATION:  5910.4

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/23/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  PIPELINE

COORDINATES:  N 1,828,831   E 2,476,970

APPROXIMATE DIMENSIONS:  12.0'X10.0'X8.0'

DEPTH TO WATER:   WLNE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR9-15-11
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SC

(SM)gc 25%30%

0.0 - 2.5 FT CLAYEY SAND: About 60% fine sand; about 40% fines with medium
plasticity, medium toughness, medium dry strength and slow dilatancy; no
reaction with HCl.

IN-PLACE CONDITION: Reddish brown in color.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

2.5 - 12.2 FT SILTY SAND WITH GRAVELS AND COBBLES: About 40% fine
sand with rapid dilatency; about 30% subrounded to subangular gravel; about
25% subrounded to subangular cobbles; about 5% nonplastic fines; no reaction
with HCl.

IN-PLACE CONDITION: Loose, dry.

GEOLOGIC INTERPRETATION: Quaternary Pediment Deposit (Qpd)

2.5 ft (5961.0)

12.2 ft (5951.3)

SURFACE VEGETATED WITH RUSSIAN THISTLECOMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NGWSP

GROUND ELEVATION:  5963.5

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/23/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  PIPELINE

COORDINATES:  N 1,826,548   E 2,477,808

APPROXIMATE DIMENSIONS:  13.0'X10.0'X12.2'

DEPTH TO WATER:   WLNE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR9-15-12
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SP-SM

s(CL)

(SM)gc 25%20%

0.0 to 3.8 ft POORLY GRADED SAND WITH SILT: About 90% fine sand; about
10% nonplastic fines with rapid dilatancy, and low dry strength; maximum size,
fine sand; no reaction with HCl.

IN-PLACE CONDITION: Tan color, loose.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

3.8 to 6.4 ft LEAN CLAY: About 50% medium plastic fines with medium dry
strength, medium toughness; about 50% fine sand; maximum size, fine sand; no
reaction with HCl.

IN-PLACE CONDITION: Brown in color

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

6.4 to 11.7 ft SILTY SAND WITH GRAVELS AND COBBLES: About 40% fine
sand; about 30% subrounded to subangular gravel; about 30% nonplastic fines
with rapid dilatency; no reaction with HCl.

TOTAL SAMPLE (BY VOLUME): About 25% 5 to 12 inch cobbles; about 20% 3-
to 5-inch, hard subangular to subrounded cobbles; remainder minus 3-inch;
maximum size, 500 mm; strong reaction to caliche coated gravel and cobbles.

IN-PLACE CONDITION: Loose, dry.

GEOLOGIC INTERPRETATION: Quaternary Pediment Deposit (Qpd)

3.8 ft (5956.3)

6.4 ft (5953.7)

11.7 ft (5948.4)

SURFACE VEGETATED WITH RUSSIAN THISTLE, DISCONTINUED DUE TO LIMIT OF
EQUIPMENT.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NGWSP

GROUND ELEVATION:  5960.1

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/23/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  PIPELINE

COORDINATES:  N 1,825,418   E 2,478,093

APPROXIMATE DIMENSIONS:  15.0'X10.0'X11.7'

DEPTH TO WATER:   WLNE     DATE:

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR9-15-13
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0.0 to 2.0 ft SILTY SAND: About 85% fine sand; about 15% nonplastic fines
with rapid dilatancy, and low dry strength; maximum size, fine sand; no
reaction with HCl.

IN-PLACE CONDITION: Light brown in color, loose consolidation.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

2.0 to 5.6 ft CLAYEY SAND: About 80% fine sand; about 20% fines with low
to medium plasticity, medium toughness, medium dry strength and slow
dilatancy; maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Brown in color.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

5.6 to 9.5 ft SANDY LEAN CLAY: About 60% fines with medium plasticity,
medium toughness, medium dry strength and no dilatancy; maximum size,
fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Grey in color, calcareous, firm consistency.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 TO 8.0 ft.
Total: 101.6 lbs. / cu ft., 6.3%. (89.7% compaction)
LAB TEST DATA: 62.8% sand, 36.8% fines, 0.4% gravel, LL = 21.9, PI = 5.7
SPG = 2.61
Maximum dry density = 113.3  lbs. / cu ft., optimum water content = 14.5%
Laboratory classification is CLAYEY SAND WITH SILT

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

9.5 to 10.0 ft SANDSTONE: Fine grained, moderately to intenesely
weathered (W6), soft (H6), brownish red in color, moderately bedded;
recovered from bucket as 5 inch subangular fragments.

GEOLOGIC INTERPRETATION: Cretaceous Menefee Formation (Kmf)

In-place
density and

50 Lb sample
taken from 7.0

to 8.0 ft.

SM

SC

s(CL)
(VISUAL)

SC-SM (LAB
CLASSIF)

SANDSTONE

2.0 ft (5947.5)

5.6 ft (5943.9)

9.5 ft (5940.0)

10.0 ft (5939.5)

SURFACE HEAVILY VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH.
DISCONTINUED EXCAVATION DUE TO REFUSAL ON SANDSTONE BEDROCK.

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5949.5

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  11/17/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,823,263   E 2,478,913

APPROXIMATE DIMENSIONS:  15.0'X10.0'X10.0'

DEPTH TO WATER:   WLNE     DATE:  11/17/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 1

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-14

1

2

3

4

5

6

7

8

9

10

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in

G83



0.0 to 12.0 ft POORLY GRADED SAND: About 95% fine sand; about 5%
nonplastic fines with rapid dilatancy, and low dry strength; maximum size, fine
sand; strong reaction with HCl.

IN-PLACE CONDITION: Brownish grey in color; moist in top 2.0 ft; weak
cementation.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 TO 8.0 ft.
Total: 89.4 lbs. / cu ft., 3.3%. (84.8 % compaction)
LAB TEST DATA: 67.4% sand, 32.6% fines, LL = N/P, PI = N/P SPG = 2.63
Maximum dry density = 105.4 lbs. / cu ft., optimum water content = 14.0%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

12.0 to 14.0 ft POORLY GRADED SAND WITH GRAVEL AND COBBLES:
About 75% predominately fine sand, trace medium to coarse sand; about
20% fine to coarse, subrounded gravel; about 5% nonplastic fines, with rappid
dilatancy, and no dry strength; maximum size, coarse gravel.

TOTAL SAMPLE (BY VOLUME)
 About 15% subrounded, hard, sandstone cobbles; trace subrounded to
subangular sandstone boulders; remainder minus 3-inch; maximum size, 12
inches.

IN-PLACE CONDITION: Grey in color; dry; weak cementation.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

510 trace

In-place
density and

50 Lb sample
taken from 7.0

to 8.0 ft.

SP (VISUAL)
SM (LAB
CLASSIF)

(SP)gc

12.0 ft (5933.5)

14.0 ft (5931.5)

SURFACE VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH AND
GRASS. COBBLES AND GRAVEL SCATTERED ON SURFACE. DISCONTINUED EXCAVATION
DUE TO LIMIT OF EQUIPMENT.

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5945.5

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  11/17/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,822,080   E 2,479,154

APPROXIMATE DIMENSIONS:  15.0'X10.0'X14.0'

DEPTH TO WATER:   WLNE     DATE:  11/17/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 1

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-15

1

2

3

4

5

6

7

8

9

10

11

12

13

14

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in

G84



7.0 ft (5934.7)

7.3 ft (5934.4)

In-place
density and

50 Lb sample
taken from 7.5

to 8.5 ft.

SP

(CL)s
SP (VISUAL)

SM (LAB
CLASSIF)

tr

0.0 to 7.0 ft POORLY GRADED SAND: About 95% fine sand; about 5%
nonplastic fines with rapid dilatancy, and low dry strength; maximum size, fine
sand; strong reaction with HCl.

IN-PLACE CONDITION: Brownish grey in color; moist in top 2.0 ft; weak
cementation, stratified.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

7.0 to 7.3 ft LEAN CLAY WITH SAND: About 75% fines with medium
plasticity, medium toughness, medium dry strength and no dilatancy; about
25 % fine sand; maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION: Dark gray in color.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).
7.3 to 12.5 ft POORLY GRADED SAND: About 95% fine sand; about 5%
nonplastic fines with rapid dilatancy, and low dry strength; trace fine to coarse
gravel and cobbles; maximum size, 100mm; strong reaction with HCl.

IN-PLACE CONDITION: Brownish grey in color; weak cementation.

SURFACE VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH AND
GRASS. DISCONTINUED EXCAVATION DUE TO LIMIT OF EQUIPMENT.

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-16

1

2

3

4

5

6

7

8

9

10

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 2

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5941.7

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  11/17/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,820,886   E 2,479,400

APPROXIMATE DIMENSIONS:  15.0'X10.0'X14.0'

DEPTH TO WATER:   WLNE     DATE:  11/17/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G85



12.5 ft (5929.2)

14.0 ft (5927.7)

In-place
density and

50 Lb sample
taken from 7.5

to 8.5 ft.

(SP)gc tr15

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.5 TO 8.5 ft.
Total: 88.4  lbs. / cu ft., 4.1%. (80.1% compaction)
LAB TEST DATA: 63.5% sand, 31.6% fines, LL= NP, PI= NP SPG= 2 .63
Maximum dry density:  110.4  lbs. / cu ft., optimum water content= 13.6%
Laboratory classification is SILTY SAND.

12.5 to 14.0 ft POORLY GRADED SAND WITH GRAVEL AND COBBLES:
About 75% predominately fine sand, trace medium to coarse sand; about
20% fine to coarse, subrounded gravel; about 5% nonplastic fines, with rapid
dilatancy, and no dry strength.

Total sample (BY VOLUME): About 15% subrounded, hard, sandstone
cobbles; trace subrounded to subangular sandstone boulders; remainder
minus 3-inch; maximum size, 300mm.

IN-PLACE CONDITION: Grey in color; dry; weak cementation.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-16

11

12

13

14

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 2 OF 2

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5941.7

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  11/17/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,820,886   E 2,479,400

APPROXIMATE DIMENSIONS:  15.0'X10.0'X14.0'

DEPTH TO WATER:   WLNE     DATE:  11/17/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G86



0.0 to 1.9 ft POORLY GRADED SAND WITH SILT: About 90% fine sand;
about 10% nonplastic fines with rapid dilatancy, and low dry strength;
maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Brownish grey in color dry, weak cementation.

GEOLOGIC INTERPRETATION: Quaternary alluvium (Qal).
1.9 to 4.3 ft POORLY GRADED SAND: About 95% fine sand; about 5%
nonplastic fines with rapid dilatancy, and low dry strength; maximum size, fine
sand; strong reaction with HCl.

IN-PLACE CONDITION: Light brown in color; dry, weak cementation,
homogenous.

GEOLOGIC INTERPRETATION: Quaternary alluvium (Qal).
4.3 to 14.0 ft CLAYEY SAND: About 70% fine sand; about 30% fines with
medium plasticity, medium toughness, and medium dry strength; maximum
size,  fine sand; weak reaction with HCl.

IN-PLACE CONDITION: Brown in color; dry; becomes moist below 9.0 ft.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 TO 8.0 ft.
Total: 92.1 lbs. / cu ft., 7.2 %. (83.3% compaction)
LAB TEST DATA: 50.8% fines, 49.2% sand, LL = 26.8 , PI = 14.0 SPG = 2.65
Maximum dry density =  110.5 lbs. / cu ft., optimum water content = 15.5 %
Laboratory classification is SANDY LEAN CLAY.

GEOLOGIC INTERPRETATION: Quaternary alluvium (Qal).

In-place
density and

50 Lb sample
taken from 7.0

to 8.0 ft.

SP-SM

SP

SC (VISUAL)
s(CL) (LAB
CLASSIF)

1.9 ft (5931.7)

4.3 ft (5929.3)

14.0 ft (5919.6)

SURFACE VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH AND
GRASS. DISCONTINUED EXCAVATION DUE TO LIMIT OF EQUIPMENT.

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5933.6

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  11/18/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,818,541   E 2,479,688

APPROXIMATE DIMENSIONS:  15.0'X10.0'X14.0'

DEPTH TO WATER:   WLNE     DATE:  11/18/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 1

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-17

1

2

3

4

5

6

7

8

9

10

11

12

13

14

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in

G87



0.0 to 4.0 ft POORLY GRADED SAND WITH SILT: About 90% fine sand;
about 10% nonplastic fines with rapid dilatancy, and low dry strength;
maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Brownish grey in color dry, weak cementation.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

4.0 to 8.0 ft COBBLES AND BOULDERS WITH GRAVEL SAND AND SILT:

About 50% fine to coarse gravel; about 40% fine to coarse sand; about 10%
nonplastic fines with rapid dilatancy, no dry strength and rapid dilatancy;
maximum size, coarse gravel; grey in color, no reaction with HCl.

TOTAL SAMPLE (BY VOLUME): About 30% 3 to 5 inch, hard, fine grained,
subrounded sandstone cobbles; about 15% 5 to 12 inch hard, fine grained,
subrounded sandstone cobbles; about 10% hard fine grained, subrounded
sandstone boulders; remainder minus 3-inch; maximum size, 1.6 ft.

IN-PLACE CONDITION: Brownish grey in color dry, weak cementation,
sloughing test pit walls.

LAB TEST DATA: 43.1% sand,  47.3% gravel, 9.6% fines, LL= NP , PI = NP
(Minus 3 inch fraction, by mass)
Laboratory classification is: POORLY GRADED GRAVEL WITH SILT AND
SAND.

GEOLOGIC INTERPRETATION: Quaternary alluvium (Qal).

1530 10

50 pound bag
sample

collected from
4 to 8 ft.

SP-SM

COBBLES
AND

BOULDERS

4.0 ft (5936.6)

8.0 ft (5932.6)

SURFACE VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH AND
GRASS. DISCONTINUED EXCAVATION DUE TO LIMIT OF EQUIPMENT. NO IN-PLACE DENSITY
TEST CONDUCTED IN COBBLES AND BOULDERS.

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5940.6

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  11/18/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 5,934   E 2,480,020

APPROXIMATE DIMENSIONS:  15.0'X10.0'X8.0'

DEPTH TO WATER:   WLNE     DATE:  11/18/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 1

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-18

1

2

3

4

5

6

7

8

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in

G88



0.0 to 2.1 ft POORLY GRADED SAND WITH SILT: About 90% fine sand;
about 10% nonplastic fines with rapid dilatancy, and low dry strength;
maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Brownish red in color dry, weak cementation, roots
throughout.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).
2.1 to 4.0 ft CLAYEY SAND: About 70% fine sand; about 30% fines with
medium plasticity, medium toughness, medium dry strength and slow
dilatancy; maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Brownish red in color,  moderate calcite
cementation, roots throughout.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal
4.6 to 6.0 ft POORLY GRADED SAND WITH SILT: About 90% predominately
fine fine sand, about 10% nonplastic fines with rapid dilatancy, and low dry
strength; trace medium to coarse sand and subrounded sandstone gravel
and cobbles;  maximum size, 100 mm; strong reaction with HCl.

IN-PLACE CONDITION: Brownish red in color dry, weak cementation, roots
throughout.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).
7.5 to 15.0 ft POORLY GRADED SAND WITH SILT GRAVEL AND
COBBLES:
MINUS 3 INCH FRACTION (BY MASS): About 70% predominately fine fine
sand; about 20% fine to coarse, subrounded sandstone gravel; 10%
nonplastic fines with rapid dilatancy, and low dry strength; maximum size,
coarse gravel; strong reaction with HCl.

TOTAL SAMPLE (BY VOLUME): About 15% subrounded sandstone cobbles;
remainder minus 3-inch; maximum size, 100 mm;

IN-PLACE CONDITION: Brownish red in color dry, weak cementation, roots
throughout.

GEOLOGIC INTERPRETATION: Quaternary Pediment (Qpd).
7.5 to 15.0 ft POORLY GRADED SAND WITH SILT: About 90%
predominately fine fine sand, trace medium to coarse sand and subrounded
sandstone gravel and cobbles; about 10% nonplastic fines with rapid
dilatancy, and low dry strength; maximum size, 100 mm; strong reaction with
HCl.

Trace

15

Trace

In-place
density and

50 Lb sample
taken from 8.0

to 9.0 ft.

SP-SM

SC

SP-SM

(SP-SM)gc

SP-SM
(VISUAL)
SM (LAB
CLASSIF)

2.1 ft (5941.8)

4.0 ft (5939.9)

6.0 ft (5937.9)

7.5 ft (5936.4)

15.0 ft (5928.9)

SURFACE VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH AND
GRASS. DISCONTINUED EXCAVATION DUE TO LIMIT OF EQUIPMENT.

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5943.9

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  11/18/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 816,203   E 2,480,335

APPROXIMATE DIMENSIONS:  15.0'X10.0'X15.0'

DEPTH TO WATER:   WLNE     DATE:  11/18/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 2

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-19

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in

G89



IN-PLACE CONDITION: Brownish red in color dry, weak cementation, roots
throughout.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 8.0TO 9.0 ft.
Total: 104.8  lbs. / cu ft., 2.7 %.( 95.9 % compaction)
LAB TEST DATA: 79.1% sand, 13.7 % fines, 7.2 % gravel, LL= N/P, PI = N/P
SPG = 2.64
Maximum dry density=  109.3 lbs. / cu ft., optimum water content =  13.7 %
Laboratory classification is: SILTY SAND

GEOLOGIC INTERPRETATION: Quaternary Pediment (Qpd).

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5943.9

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  11/18/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 816,203   E 2,480,335

APPROXIMATE DIMENSIONS:  15.0'X10.0'X15.0'

DEPTH TO WATER:   WLNE     DATE:  11/18/2015

% PLUS 3 in
(BY VOLUME)

SHEET 2 OF 2

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-19

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in

G90



0.0 to 0.3 ft CLAYEY SAND: About 70% fine sand; about 30% fines with
medium plasticity, medium toughness, medium dry strength and slow
dilatancy; maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Grayish brown in color,  moderate cementation,
roots throughout.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
0.3 to 1.3 ft POORLY GRADED SAND WITH SILT: About 90% fine sand;
about 10% nonplastic fines with rapid dilatancy, and low dry strength;
maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Grayish brown in color, calcite cement.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
1.3 to 4.3 ft CLAYEY SAND: About 75% fine sand; about 25% fines with
medium plasticity, medium toughness, medium dry strength and slow
dilatancy; maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Grayish brown in color,  moderate cementation,
roots throughout.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
4.3 to 10.0 ft SANDY LEAN CLAY: About 60% fines with medium plasticity,
medium to high dry strength, and medium to high toughness; about 40% fine
sand; maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Grey in color,  moderate cementation, calcite
nodules and roots throughout.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 8.0 TO 9.0 ft.
Total: 96.8  lbs. / cu ft., 9.9 %. (96.2% compaction)
LAB TEST DATA: 36.2% sand, 63.8 % fines, LL= 36.9, PI = 24.6 SPG = 2.65
Maximum dry density = 100.6  lbs. / cu ft., optimum water content  = 21.1 %
Laboratory classification is: SANDY LEAN CLAY.

BAG SAMPLE LAB TEST DATA: 23.4% sand,  76.6% fines, LL= 49.0 , PI =
35.1 SPG = 2.61
Laboratory classification is LEAN CLAY WITH SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

In-place
density and

50 Lb sample
taken from 8.0
to 9.0 ft. 1 Gal
bag sample
collected at

10.0 ft.

SC
SP-SM

SC

s(CL)
(VISUAL)

(CL)s (LAB
CLASSIF)

0.3 ft (5915.1)

1.3 ft (5914.1)

4.3 ft (5911.1)

10.0 ft (5905.4)

SURFACE VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH AND
GRASS. DISCONTINUED EXCAVATION DUE TO LIMIT OF EQUIPMENT.

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5915.4

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  11/18/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,814,971   E 2,480,694

APPROXIMATE DIMENSIONS:  15.0'X10.0'X10.0'

DEPTH TO WATER:   WLNE     DATE:  11/18/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 1

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-20

1

2

3

4

5

6

7

8

9

10

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in

G91



2.0 ft (5979.9)

11.0 ft (5970.9)

13.5 ft (5968.4)

SP

(GP)scb

(SP)g

101520

0.0 to 2.0 ft POORLY GRADED SAND: About 95% fine sand; about 5%
nonplastic fines with rapid dilatancy, and low dry strength; maximum size, fine
sand; weak reaction with HCl.

IN-PLACE CONDITION: Brown in color, weak cementation.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
2.0 to 11.0 ft POORLY GRADED GRAVEL WITH SAND, COBBLES AND
BOULDERS:

About 50% fine to coarse gravel; about 40% fine to coarse sand; about 10%
nonplastic fines with rapid dilatancy, no dry strength and rapid dilatancy; grey
in color, no reaction with HCl.

Total sample (BY VOLUME): About 20% 3 to 5 inch, hard fine grained, hard,
subrounded sandstone cobbles; about 15% 5-12 inch hard fine grained, hard,
subrounded sandstone cobbles; about 10% hard fine grained, subrounded
sandstone boulders; remainder minus 3-inch; maximum size, 600mm.

IN-PLACE CONDITION: Brownish grey in color dry, weak cementation,
cobbles and boulders coated with calcite cement, sloughing test pit walls.

GEOLOGIC INTERPRETATION: Quaternary Pediment (Qpd).

11.0 to 13.5 ft POORLY GRADED SAND WITH GRAVEL: About 80%
predominately fine sand, about 15% fine to coarse gravel; about 5%
nonplastic fines with rapid dilatancy, and no dry strength; trace medium to
coarse sand; maximum size, coarse gravel; weak reaction with HCl.

IN-PLACE CONDITION: Brownish grey in color, dry, weak cementation.

GEOLOGIC INTERPRETATION: Quaternary alluvium (Qal)

SURFACE VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH AND
GRASS. DISCONTINUED EXCAVATION DUE TO LIMIT OF EQUIPMENT. NO IN-PLACE DENSITY
TEST CONDUCTED IN COBBLES AND BOULDERS.

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-21

1

2

3

4

5

6

7

8

9

10

11

12

13

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5981.9

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  11/19/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,812,647   E 2,481,160

APPROXIMATE DIMENSIONS:  15.0'X10.0'X13.5'

DEPTH TO WATER:   WLNE     DATE:  11/19/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G92



0.0 to 1.2 ft  LEAN CLAY WITH SAND: About 75% fines with medium to high
plasticity, medium to high dry strength, and medium to high toughness; about
25% fine sand; maximum size, fine sand; no reaction with HCl.

IN-PLACE CONDITION: Brownish grey in color,  firm consistency, gypsum
veins, roots throughout.

BAG SAMPLE LAB TEST DATA: 22.9 % sand, 75.8 % fines, LL= 52.2 , PI =
38.0, SPG = 2.72.
Laboratory classification is: FAT CLAY WITH SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).
1.2 to 5.0 ft CLAYSTONE: Dark grey to brown in color,  iron oxide staining,
occasional gypsum nodules, sandy, very intensely weathered (W8) and soft
(H6) from 1.2 to 2.5 ft. Becomes moderately weathered (W5), and
moderately hard (H4) below 2.5 ft. No reaction with HCl, recovered in bucket
as 2 to 6 inch blocky fragments.

GEOLOGIC INTERPRETATION: Cretaceous Menefee Formation (Kmf)

1 gal bag
sample

collected from
0.0 to 1.2 ft.

(CL)s
(VISUAL)

CLAYSTONE

1.2 ft (5956.2)

5.0 ft (5952.4)

SURFACE VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH AND
GRASS. DISCONTINUED EXCAVATION DUE TO REFUSAL ON CLAYSTONE BEDROCK.

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5957.4

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  11/19/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,811,501   E 2,481,373

APPROXIMATE DIMENSIONS:  15.0'X4.0'X5.0'

DEPTH TO WATER:   WLNE     DATE:  11/19/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 1

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-22

1

2

3

4

5

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in

G93



0.0 to 1.5 ft CLAYEY SAND: About 85% fine sand; about 15% fines with low
plasticity, low toughness, low dry strength and slow dilatancy; maximum size,
fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Brownish Grey in color, roots throughout.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
1.5 to 7.0 ft POORLY GRADED SAND: About 95% fine sand; about 5%
nonplastic fines with rapid dilatancy, and low dry strength; trace fine gravel;
maximum size, 25 mm; no reaction with HCl.

IN-PLACE CONDITION: Brown in color weak cementation.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

7.0 to 14.0 ft SILTY SAND: About 85 % fine sand: about 15% fines with no
plasticity, no dry strength and rapid dilatancy; maximum size, fine sand;
strong reaction with HCl.

IN-PLACE CONDITION: Brown in color, moist, weak cementation.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 TO 8.0 ft.
Total: 92.2  lbs. / cu ft., 7.2 %. ( 83.7 % compaction)
LAB TEST DATA: 57.9 % sand, 42.1 % fines, LL= 22.8, PI = 2.5  SPG = 2.67
Maximum dry density =  110.2 lbs. / cu ft., optimum water content =  14.6 %
Laboratory classification is SILTY SAND

14.0 to 14.5 ft CLAYEY SAND: About 80% predominately fine sand, trace
medium sand; about 20% fines with medium plasticity, medium toughness,
medium dry strength and slow dilatancy; maximum size, medium sand;
strong reaction with HCl.

In-place
density and

50 Lb sample
taken from 7.0

to 8.0 ft. 1
gallon

corrosion
sample

collected at
10.0 ft.

SC

SP

SM

SC

1.5 ft (5940.6)

7.0 ft (5935.1)

14.0 ft (5928.1)

14.5 ft (5927.6)

SURFACE VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH AND
GRASS. DISCONTINUED EXCAVATION DUE TO LIMIT OF EQUIPMENT.

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5942.1

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  11/19/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,810,266   E 2,481,277

APPROXIMATE DIMENSIONS:  15.0'X10.0'X14.5'

DEPTH TO WATER:   WLNE     DATE:  11/19/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 2

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-23

1

2

3

4

5

6

7

8

9

10

11

12

13

14

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in

G94



IN-PLACE CONDITION: Brown in color, moist, moderate cementation.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5942.1

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  11/19/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,810,266   E 2,481,277

APPROXIMATE DIMENSIONS:  15.0'X10.0'X14.5'

DEPTH TO WATER:   WLNE     DATE:  11/19/2015

% PLUS 3 in
(BY VOLUME)

SHEET 2 OF 2

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-23

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in

G95



0.0 to 6.5 ft POORLY GRADED SAND WITH SILT: About 90% fine sand;
about 10% nonplastic fines with rapid dilatancy, and low dry strength;
maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION: Grayish brown in color, moderate cementation.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

3.0 to 4.0 ft POORLY GRADED SAND WITH SILT AND GRAVEL: About 75%
predominately fine sand, trace medium sand; about 15% subrounded
gravel;about 10% nonplastic fines with rapid dilatancy, and low dry strength;
maximum size, 60 mm; weak reaction with HCl.

IN-PLACE CONDITION: Grayish brown in color, calcite cement.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
4.0 to 6.5 ft POORLY GRADED SAND WITH SILT: About 90% fine sand;
about 10% nonplastic fines with rapid dilatancy, and low dry strength;
maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION: Grayish brown in color, calcite cement.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

6.5 to 7.0 ft CLAYSTONE: Brown to orange in color, iron oxide staining,
carbonaceous, gypsum veins, thinly bedded, slightly to moderately weathered
(W4), moderately hard (H4), no reaction with HCl. Recovered in bucket as 2
to 6 inch blocky fragments.

GEOLOGIC INTERPRETATION: Cretaceous Menefee Formation (Kmf)

SP-SM

(SP-SM)g

SP-SM

CLAYSTONE

3.0 ft (5935.8)

4.0 ft (5934.8)

6.5 ft (5932.3)

7.0 ft (5931.8)

SURFACE VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH AND
GRASS. DISCONTINUED EXCAVATION DUE TO REFUSAL ON CLAYSTONE BEDROCK.

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5938.8

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  11/19/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,807,639   E 2,481,099

APPROXIMATE DIMENSIONS:  15.0'X10.0'X7.0'

DEPTH TO WATER:   WLNE     DATE:  11/19/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 1

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-24

1

2

3

4

5

6

7

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in

G96



17.0 ft (5920.9)

In-place
density taken

at 7.0 ft

SM
(visual)

SC
(lab

classification)

0.0 to 17.0 ft  SILTY SAND:  About 80% predominantly fine to medium sand;
about 20% fines with low plasticity, low dry strength, low toughness and no
dilatancy; trace of fine to coarse, hard, subrounded gravel; maximum size,
75mm; weak to strong reaction with HCl.

IN-PLACE CONDITION:  Dry, brown, moderate cementation and lensed with
POORLY GRADED SAND from 1 inch in width to 5 inches in length.  Calcium
carbonate stringers and nodules present.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  86.6 lbf/ft³, 6.0% (76.9% compaction)
LAB TEST DATA:  53.5% sand, 46.5% fines, LL= 26.8 PI= 13.4 SPG= 2.66
Maximum dry density:  112.6 lbf/ft³, optimum water content= 13.6%
Laboratory classification is CLAYEY SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of grasses and tumbleweed.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-15-25

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5937.9

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  12/8/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,806,653   E 2,481,133

APPROXIMATE DIMENSIONS:  17'x13'x17.0'

DEPTH TO WATER:   NE     DATE:  12/8/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G97



0.0 to 3.7 ft CLAYEY SAND: About 85% fine sand; about 15% fines with low
plasticity, low toughness, low dry strength and slow dilatancy; maximum size,
fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown in color, roots throughout.

GEOLOGIC INTERPRETATION: Quaternary alluvium (Qal)

3.7 to 5.7 ft POORLY GRADED SAND: About 95% fine sand; about 5%
nonplastic fines with rapid dilatancy, and low dry strength; trace fine gravel;
maximum size, 25 mm; no reaction with HCl.

IN-PLACE CONDITION: Brown in color weak cementation.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
5.7 to 8.5 ft CLAYEY SAND: About 85% fine sand; about 15% fines with low
plasticity, low toughness, low dry strength and slow dilatancy; maximum size,
fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown in color, firm consistency.

N-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 TO 8.0 ft.
Total: 91.6  lbs. / cu ft.,  6.5 %.( 81.1 % compaction)
LAB TEST DATA: 54.8% sand, 45.2 % fines, LL= 22.7 , PI = 6.6 SPG = 2.67
Maximum dry density = 112.9  lbs. / cu ft., optimum water content  =  14.5 %
Laboratory classification is: CLAYEY SAND WITH SILT

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
8.5 to 12.0 ft POORLY GRADED SAND: About 95% fine sand; about 5%
nonplastic fines with rapid dilatancy, and low dry strength; trace fine gravel;
maximum size, 25 mm; no reaction with HCl.

IN-PLACE CONDITION: Brown in color weak cementation.

I

In-place
density and

50 Lb sample
taken from 7.0

to 8.0 ft.

SC

SP

SC (VISUAL)

SP

SC

3.7 ft (5932.6)

5.7 ft (5930.6)

8.5 ft (5927.8)

12.0 ft (5924.3)

14.0 ft (5922.3)

SURFACE VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH AND
GRASS. DISCONTINUED EXCAVATION DUE TO LIMIT OF EQUIPMENT.

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5936.3

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  11/19/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,803,923   E 2,481,131

APPROXIMATE DIMENSIONS:  15.0'X10.0'X14.0'

DEPTH TO WATER:   WLNE     DATE:  11/19/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 2

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-26

1

2

3

4

5

6

7

8

9

10

11

12

13

14

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in

G98



GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
12.0 to 14.0 ft CLAYEY SAND: About 85% fine sand; about 15% fines with
low plasticity, low toughness, low dry strength and slow dilatancy; maximum
size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown in color, firm consistency.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5936.3

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  11/19/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,803,923   E 2,481,131

APPROXIMATE DIMENSIONS:  15.0'X10.0'X14.0'

DEPTH TO WATER:   WLNE     DATE:  11/19/2015

% PLUS 3 in
(BY VOLUME)

SHEET 2 OF 2

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-26

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in

G99



1.8 ft (5946.9)

4.6 ft (5944.1)

15.2 ft (5933.5)

In-place
density taken

at 7.0 ft

SM

(CL)s

SM
(visual)

SC
(lab

classification)

tr

0.0 to 1.8 ft SILTY SAND:  About 85% predominantly fine sand; about 15%
fines with no plasticity, slow dilatancy and low dry strength; maximum size,
medium sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and moderate
cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
1.8 to 4.6 ft  LEAN CLAY WITH SAND:  About 65% fines with low plasticity,
low dry strength, low toughness and no dilatancy; about 35% fine sand;
maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, homogeneous and hard, thumb
will not indent soil.  Roots present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
4.6 to 15.2  SILTY SAND WITH COBBLES:  About 85% fine sand; about 15%
fines with no plasticity, medium dry strength and slow dilatancy; trace of
coarse, hard, subangular to subrounded gravel; trace of cobbles, hard and
subrounded; maximum size, 100mm; weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, moderate cementation and lenses of
gravel approximately 5 x 24 inches in width and length.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  89.1 lbf/ft³, 7.2% (80.1% compaction)
LAB TEST DATA:  58.5% sand, 41.4% fines, 0.1% gravel, LL= 23.4 PI= 7.6
SPG= 2.62
Maximum dry density:  111.3 lbf/ft³, optimum water content= 15.3%
Laboratory classification is CLAYEY SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of grasses, weeds and Goldenrod.  Discontinued hole due to limit of
equipment.

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-27

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5948.7

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  12/8/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,802,970   E 2,481,086

APPROXIMATE DIMENSIONS:  17'x13'x15.2'

DEPTH TO WATER:   NE     DATE:  12/8/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G100



15.6 ft (5940.7)

In-place
density taken

at 7.0 ft

SM
(visual)
s(CL)
(lab

classification)

0.0 to 15.6 ft  SILTY SAND:  About 80% fine sand; about 20% fines with no
plasticity, slow dilatancy and low dry strength; trace of fine, hard, subangular
gravel; maximum size, 10mm; strong reaction with HCl.

IN-PLACE CONDITION:  Light to dark brown, moderate cementation,
homogeneous and dry.  Calcium carbonate stringers and roots present.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  83.1 lbf/ft³, 8.0% (75.3% compaction)
LAB TEST DATA:  53.9% fines, 46.0% sand, 0.1% gravel, LL= 26.1 PI= 11.7
SPG= 2.59
Maximum dry density:  110.3 lbf/ft³, optimum water content= 14.3%
Laboratory classification is SANDY LEAN CLAY

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of grasses and weeds.  Trace of coarse gravels on the surface.
Discontinued hole due to limit of equipment.

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-28

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5956.3

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  12/8/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,801,969   E 2,481,041

APPROXIMATE DIMENSIONS:  17'x13'x15.6'

DEPTH TO WATER:   NE     DATE:  12/8/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G101



4.8 ft (5964.6)

15.0 ft (5954.4)

In-place
density taken

at 7.0 ft
Corrosion

sample taken
at 10.0 ft

SM

SM
(lab

classification)

0.0 to 4.8 ft  SILTY SAND:  About 65% fine to medium sand; about 35% fines
with no plasticity, no dry strength and slow dilatancy; trace of coarse, hard,
subrounded gravel; maximum size, 20mm; strong reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and moderate
cementation.  Calcium carbonate stringers and roots present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

4.8 to 15.0 ft  SILTY SAND:  About 80% fine sand; about 20% fines with no
plasticity, no dry strength and slow dilatancy; trace of coarse, hard,
subrounded gravel; maximum size, 30mm; no to weak reaction with HCl.

IN-PLACE CONDITION:  Light brown, dry, homogeneous and weak
cementation.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  83.8 lbf/ft³, 4.0% (78.8% compaction)
LAB TEST DATA:  63.8% sand, 36.2% fines, LL= NA PI= NP SPG= 2.60
Maximum dry density:  106.3 lbf/ft³, optimum water content= 16.5%
Laboratory classification is SILTY SAND

Two quart corrosion sample taken at 10.0 ft.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-15-29

1

2

3

4
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6

7

8
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10

11

12

13

14

15

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5969.4

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  12/8/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,800,781   E 2,480,954

APPROXIMATE DIMENSIONS:  17'x13'x15.0'

DEPTH TO WATER:   NE     DATE:  12/8/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G102



3.0 ft (6012.5)

5.0 ft (6010.5)

SM

s(CL)

(CL)s

0.0 to 3.0 ft  SILTY SAND:  About 80% fine to coarse, hard, subangular sand;
about 20% fines with no plasticity, low dry strength and slow dilatancy; trace
of coarse, hard subangular gravel; maximum size, 30mm; no reaction with
HCl.

IN-PLACE CONDITION:  Brown, moist, homogeneous and moderate
cementation.  Roots and root casts present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

3.0 to 5.0 ft  SANDY LEAN CLAY:  About 70% fines with medium plasticity,
medium toughness, high dry strength and no dilatancy; about 30% fine to
medium sand; maximum size, medium sand; strong reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, heterogeneous and hard, thumb
will not indent soil.  Heavy calcium carbonate stringers and nodules and
manganese oxide staining present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

5.0 to 7.0 ft  LEAN CLAY WITH SAND:  About 80% fines with medium
plasticity, medium toughness, high dry strength and no dilatancy; about 20%
fine sand; maximum size, fine sand; strong reaction with HCl.

Surface vegetation consists of grasses and weeds.  Trace of boulders on the surface.  Discontinued
hole due to refusal on bedrock.

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-30

1

2

3

4

5

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 3

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6015.5

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  12/9/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,798,117   E 2,480,867

APPROXIMATE DIMENSIONS:  17'x13'x15.0'

DEPTH TO WATER:   NE     DATE:  12/9/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G103



7.0 ft (6008.5)

8.0 ft (6007.5)

(lab
classification)

In-place
density taken

at 7.0 ft

SM

(CL)s

IN-PLACE CONDITION:  Light brown, dry, homogeneous and hard, thumb
will not indent soil.  Calcium carbonate stringers and nodules and manganese
oxide staining present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

7.0 to 8.0 ft  SILTY SAND:  About 80% fine to coarse, hard, subangular sand;
about 20% fines with no plasticity, low dry strength and slow dilatancy; trace
of coarse, hard subangular gravel; maximum size, 30mm; no reaction with
HCl.

IN-PLACE CONDITION:  Brown, moist, homogeneous and moderate
cementation.  Roots and root casts present.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  95.7 lbf/ft³, 5.3% (83.7% compaction)
LAB TEST DATA:  67.9% sand, 32.1% fines, LL= NA PI= NP SPG= 2.61
Maximum dry density:  114.4 lbf/ft³, optimum water content= 14.6%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
8.0 to 13.0 ft  LEAN CLAY WITH SAND:  About 80% fines with medium
plasticity, medium toughness, high dry strength and no dilatancy; about 20%
fine sand; maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION:  Light brown, dry, homogeneous, very hard and
difficult to excavate below 11.5 ft.  Calcium carbonate stringers and nodules
and manganese oxide staining present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-30

6

7

8

9

10

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 2 OF 3

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6015.5

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  12/9/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,798,117   E 2,480,867

APPROXIMATE DIMENSIONS:  17'x13'x15.0'

DEPTH TO WATER:   NE     DATE:  12/9/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G104



13.0 ft (6002.5)

14.5 ft (6001.0)

15.0 ft (6000.5)

s(CL)

SANDSTONE

tr13.0 to 14.5 ft  SANDY LEAN CLAY WITH COBBLES:  About 55% fines with
medium plasticity, medium toughness, medium dry strength and no dilatancy;
about 45% fine to coarse, hard, subangular to subrounded sand; trace of
hard, flat and elongated, subrounded cobbles; maximum size, 125mm; weak
to strong reaction with HCl.

IN-PLACE CONDITION:  Light brown, dry, homogeneous and hard.  Calcium
carbonate stringers and nodules.  Iron and manganese oxide staining
present.  Roots and root casts present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

14.5 to 15.0 ft  SANDSTONE: Light gray, orange and red in color.  Fine
grained with trace of coarse sand.  Very soft (H7) and moderately weathered
(W5).  Joints are filled with clay and gypsum.  Excavated in  flat pieces up to
12 inches in length and typically 1 or 2 inches thick.  Iron and manganese
oxide staining present.  Calcium carbonate coating on exposed surfaces.

GEOLOGIC INTERPRETATION:  Cretaceous Menefee Formation (Kmf)

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-30

11

12

13

14

15

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 3 OF 3

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6015.5

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  12/9/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,798,117   E 2,480,867

APPROXIMATE DIMENSIONS:  17'x13'x15.0'

DEPTH TO WATER:   NE     DATE:  12/9/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G105



7.0 ft (6018.2)

13.0 ft (6012.2)

14.0 ft (6011.2)

In-place
density taken

at 7.0 ft

SM

SC
(visual)

SM
(lab

classification)

(SC)gcb 51030

0.0 to 7.0 ft SILTY SAND:  About 80% fine sand; about 20% fines with no
plasticity, low dry strength and slow dilatancy; maximum size, fine sand; no
reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, moderate cementation.  Roots present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

7.0 to 13.0 ft CLAYEY SAND:  About 55% fine to medium sand; about 45%
fines with medium plasticity, high toughness, high dry strength and no
dilatancy; maximum size, medium sand; weak reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, homogeneous and hard.  Calcium
carbonate stringers present.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  95.0 lbf/ft³, 3.2% (87.6% compaction)
LAB TEST DATA:  76.0% sand, 24.0% fines, LL= NA PI= NP SPG= 2.64
Maximum dry density:  108.5 lbf/ft³, optimum water content= 14.3%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
13.0 to 14.0 ft CLAYEY SAND WITH GRAVEL, COBBLES AND BOULDERS:
About 40% fine to medium sand; about 40% fines with medium plasticity, high
toughness, high dry strength and no dilatancy; about 20% hard, subrounded
to subangular gravel; maximum size, 400mm; weak reaction with HCl.

TOTAL SAMPLE (BY VOLUME):  About 30% 3- to 5-inch,hard, subrounded
to angular cobbles; about 10% hard, subrounded to angular 5- to 12-inch
cobbles; about 5% hard, subangular boulders; remainder minus 3-inch.

IN-PLACE CONDITION:  Brown, dry and homogeneous.

GEOLOGIC INTERPRETATION:  Quaternary Pediment Deposit (Qpd)

Surface vegetation consists of grasses and weeds.  Discontinued hole due to refusal on cobbles and
boulders.

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-31

1

2

3

4

5

6

7

8

9

10

11

12

13

14

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6025.2

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  12/9/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,796,915   E 2,480,664

APPROXIMATE DIMENSIONS:  17'x13'x14.0'

DEPTH TO WATER:   NE     DATE:  12/9/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G106



3.6 ft (6021.9)

16.0 ft (6009.5)

In-place
density taken

at 7.0 ft

s(CL)

SM
(lab

classification)

0.0 to 3.6 ft SANDY LEAN CLAY:  About 60% fines with medium plasticity,
medium toughness no dilatancy and medium dry strength; about 40%  fine to
coarse, hard, subangular sand; maximum size, coarse sand; strong reaction
with HCl.

IN-PLACE CONDITION:  Dark brown, very hard, homogeneous and dry.
Calcium carbonate stringers and nodules present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

3.6 to 16.0 ft SILTY SAND:  About 60% fine to coarse, hard, angular sand;
about 40% nonplastic fines with low dry strength and no dilatancy; trace of
hard, subangular, coarse gravel; maximum size, 80mm; weak reaction with
HCl.

IN-PLACE CONDITION:  Brown, dry and strong cementation.  Pockets and
lenses of POORLY GRADED SAND WITH GRAVEL approximately 1 inch by
12 inches in length.  Weak reaction with HCl.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  101.7 lbf/ft³, 3.3% (90.1% compaction)
LAB TEST DATA:  70.7% sand, 20.9% fines, 8.4% gravel, LL= NA PI= NP
SPG= 2.62
Maximum dry density:  112.9 lbf/ft³, optimum water content= 11.6%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-15-32

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6025.5

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  12/9/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,794,515   E 2,480,445

APPROXIMATE DIMENSIONS:  17'x13'x16.0'

DEPTH TO WATER:   NE     DATE:  12/9/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G107



13.5 ft (6013.2)

15.0 ft (6011.7)

In-place
density taken

at 7.0 ft
Corrosion

sample taken
at 10.0 ft

SM
(visual)

SC
(lab

classification)

(CL)s

0.0 to 13.5 ft SILTY SAND:  About 60% fine to medium sand; about 40%
nonplastic fines with low dry strength and slow dilatancy; trace of hard,
angular to subangular, fine to coarse gravels; maximum size, 50mm; weak
reaction with HCl.

IN-PLACE CONDITION:  Brown and dry.  Lenses of hard, subrounded,  fine
and coarse gravels, 2 by 12 inches in length.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  86.3 lbf/ft³, 5.7% (74.5% compaction)
LAB TEST DATA:  56.7% sand, 43.1% fines, 0.2% gravel, LL= 22.5 PI= 8.5
SPG= 2.62
Maximum dry density:  115.9 lbf/ft³, optimum water content= 14.0%
Laboratory classification is CLAYEY SAND

Two quart corrosion sample taken at 10 ft.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

13.5 to 15.0 ft LEAN CLAY WITH SAND:  About 75% fines with medium
plasticity, medium toughness, high dry strength and no dilatancy; about 25%
fine to coarse, hard, subangular sand;  Maximum size, coarse sand; no
reaction with HCl.

IN-PLACE CONDITION:  Dry, dark brown, homogeneous and very hard.
Calcium carbonate stringers present.  Hard to excavate.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of grasses and weeds.  Trace of cobbles and gravels on surface.
Discontinued hole due to limit of equipment.

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-33

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6026.7

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  12/9/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,793,324   E 2,480,388

APPROXIMATE DIMENSIONS:  17'x13'x15.0'

DEPTH TO WATER:   NE     DATE:  12/9/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G108



9.0 ft (6016.8)

12.0 ft (6013.8)

13.0 ft (6012.8)

15.2 ft (6010.6)

In-place
density taken

at 7.0 ft

SM
(visual)
s(CL)
(lab

classification)

CL

CLAYSTONE

SANDSTONE

0.0 to 9.0 ft SILTY SAND:  About 80% fine sand; about 20% nonplastic fines
with slow dilatancy and high dry strength; trace of gravel; maximum size,
30mm; no reaction with HCl.

IN-PLACE CONDITION:  Light brown, dry and homogeneous.  Moderate
cementation.  Calcium carbonate nodules and roots present.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  76.9 lbf/ft³, 11.9% (72.7% compaction)
LAB TEST DATA:  68.8% fines, 31.2% sand, LL= 40.1 PI= 22.9 SPG= 2.68
Maximum dry density:  105.8 lbf/ft³, optimum water content= 18.2%
Laboratory classification is SANDY LEAN CLAY

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

9.0 to 12.0 ft LEAN CLAY:  About 90% fines with medium plasticity, medium
toughness, medium dry strength and no dilatancy; about 10% fine sand;
maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, homogeneous and hard, thumb
will not easily indent soil.  Calcium carbonate nodules present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
12.0 to 13.0 ft CLAYSTONE:  Dark gray and fissile.  Soft (H6), can be
scratched with fingernail, breaks with moderate manual pressure and slightly
weathered (W3).  No reaction with HCl.  Recovered as flat gravel sized
chunks.

GEOLOGIC INTERPRETATION:  Cretaceous Menefee Formation (Kmf)
13.0 to 15.2 ft SANDSTONE:  Tan and fine grained.  Moderately soft (H5)
and slightly weathered (W3).  Calcium carbonate in joints and on surfaces.
No reaction with HCl.  Excavated in blocks, as gravels and flat 12 by 12 inch
chunks.

GEOLOGIC INTERPRETATION:  Cretaceous Menefee Formation (Kmf)

Surface vegetation consists of grasses and weeds.  Discontinued hole due to refusal on sandstone.COMMENTS:

LOG OF TEST PIT NO. TPR9-15-34

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6025.8

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  12/10/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,792,125   E 2,480,358

APPROXIMATE DIMENSIONS:  17'x13'x15.2'

DEPTH TO WATER:   NE     DATE:  12/10/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G109



1.4 ft (6021.7)

5.6 ft (6017.5)

15.7 ft (6007.4)

In-place
density taken

at 7.0 ft

SM

s(CL)

SM
(lab

classification)

0.0 to 1.4 ft SILTY SAND:  About 75% fine to coarse, hard, subrounded sand;
about 25% nonplastic fines with slow dilatancy and low dry strength; trace of
hard, subrounded, fine gravel; maximum size, 30mm; no reaction with HCl.

IN-PLACE CONDITION:  Tan, dry, homogeneous and moderate
cementation.  Roots present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
1.4 to 5.6 ft SANDY LEAN CLAY:  About 65% fines with low plasticity, low
toughness, medium dry strength and no dilatancy; about 35% fine to coarse,
hard, subrounded sand; maximum size, coarse sand; strong reaction with
HCl.

IN-PLACE CONDITION:  Dry, brown, hard and homogeneous.  Roots
present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
5.6 to 15.7 ft SILTY SAND:  About 75% fine to medium, subrounded sand;
about 25% nonplastic fines with slow dilatancy and no dry strength; maximum
size, medium sand; strong reaction with HCl.

IN-PLACE CONDITION:  Tan, dry,  homogeneous and weak cementation.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  88.1 lbf/ft³, 4.2% (78.9% compaction)
LAB TEST DATA:  69.6% sand, 30.4% fines, LL= 20.8 PI= 2.2 SPG= 2.62
Maximum dry density:  111.7 lbf/ft³, optimum water content= 14.5%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of grasses and weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-15-35

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6023.1

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  12/10/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,789,709   E 2,480,354

APPROXIMATE DIMENSIONS:  17'x13'x15.7'

DEPTH TO WATER:   NE     DATE:  12/10/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G110



6.3 ft (6008.8)

17.0 ft (5998.1)

In-place
density taken

at 7.0 ft

s(CL)

SM
(lab

classification)

tr

tr

tr

0.0 to 6.3 ft SANDY LEAN CLAY WITH COBBLES:  About 70% fines with
medium plasticity, medium to high dry strength, medium toughness and no
dilatancy; about 30% fine to coarse, hard, subrounded to subangular sand;
trace of hard, subangular to subrounded gravels and cobbles; maximum size,
125mm; strong reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, predominantly homogeneous and
hard, thumb will not indent soil.  Roots present.  Small channel of POORLY
GRADED SAND AND SILT WITH GRAVEL measuring 2 ft in depth and 3 ft in
length at the surface.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

6.3 to 17.0 ft SILTY SAND WITH COBBLES:  About 85% fine to coarse, soft
to hard, subangular to subrounded sand; about 15% nonplastic fines with
rapid dilatancy and low dry strength; trace of hard, subrounded to subangular
gravels; trace of hard, subangular to subrounded cobbles; maximum size,
150mm; weak reaction with HCl.

IN-PLACE CONDITION:  Tan to light brown in color, dry, homogeneous and
moderate cementation.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  94.3 lbf/ft³, 3.4% (84.8% compaction)
LAB TEST DATA:  73.0% sand, 24.9% fines, 2.1% gravel, LL= NA PI= NP
SPG= 2.61
Maximum dry density:  111.2 lbf/ft³, optimum water content= 12.3%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of grasses and weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-15-36

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6015.1

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  12/10/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,788,530   E 2,480,178

APPROXIMATE DIMENSIONS:  17'x13'x17.0'

DEPTH TO WATER:   NE     DATE:  12/10/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G111



3.2 ft (6016.4)

7.2 ft (6012.4)

16.7 ft (6002.9)

(lab
classification)

In-place
density taken

at 7.0 ft

Corrosion
sample taken

at 10.0 ft

SM

s(CL)
(visual)
SC-SM

SM

0.0 to 3.2 ft SILTY SAND:  About 80% fine to medium sand; About 20%
nonplastic fines with low dry strength and slow dilatancy; trace of fine to
coarse, hard, subangular to subrounded gravel; maximum size, 50mm; weak
reaction with HCl.

IN-PLACE CONDITION:  Tan to light brown, dry, stratified 10 inch layer of
coarse sand and gravel.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
3.2 to 7.2 ft SANDY LEAN CLAY:  About 65% fines with low plasticity, low dry
strength, low toughness and no dilatancy; about 35% fine sand; maximum
size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and hard.  Calcium
carbonate nodules present.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  81.1 lbf/ft³, 6.0% (77.2% compaction)
LAB TEST DATA:  57.3% sand, 42.0% fines, 0.7% gravel, LL= 22.4 PI= 6.1
SPG= 2.64
Maximum dry density:  105.0 lbf/ft³, optimum water content= 18.2%
Laboratory classification is SILTY CLAYEY SAND
NOTE: TEST EXTENDED INTO UNDERLYING INTERVAL.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
7.2 to 16.7 ft SILTY SAND:  About 85% fine to medium sand; About 15%
nonplastic fines with low dry strength and slow dilatancy; trace of fine to
coarse, hard, subangular to subrounded gravel; maximum size, 50mm; weak
reaction with HCl.

IN-PLACE CONDITION:  Tan to light brown, dry, homogeneous.

Two quart corrosion sample taken at 10.0 ft.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of grasses and weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-15-37

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6019.6

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  12/10/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,787,327   E 2,480,127

APPROXIMATE DIMENSIONS:  17'x13'x16.7'

DEPTH TO WATER:   NE     DATE:  12/10/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G112



2.5 ft (5997.9)

6.6 ft (5993.8)

15.8 ft (5984.6)

In-place
density taken

at 7.0 ft

SM

CL

SM
(lab

classification)

trtr

0.0 to 2.5 ft SILTY SAND:  About 70% predominantly fine sand; about 30%
nonplastic fines with medium dry strength and slow dilatancy; trace of fine
and coarse, hard, subrounded gravel; maximum size, 50mm; weak reaction
with HCl.

IN-PLACE CONDITION:  Brown to tan, stratified and lensed with sand and
gravel.  Moderate cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
2.5 to 6.6 ft LEAN CLAY:  About 90% fines with medium plasticity, medium
dry strength, medium toughness and no dilatancy; about 10% fine sand; trace
of fine and coarse, hard, subrounded gravels; Maximum size, 70mm; strong
reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, homogeneous and hard, thumb
will not indent soil.  Roots present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

6.6 to 15.8 ft SILTY SAND WITH COBBLES:  About 80% fine to coarse, soft
to hard, subrounded sand; about 20% nonplastic fines with medium dry
strength and slow dilatancy; trace of cobbles; maximum size, 300mm; weak
reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and moderate
cementation.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  87.8 lbf/ft³, 4.8% (78.5% compaction)
LAB TEST DATA:  67.2% sand, 32.5% fines, 0.3% gravel, LL= NA PI= NP
SPG= 2.62
Maximum dry density:  111.8 lbf/ft³, optimum water content= 15.2%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of grasses and weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-15-38

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6000.4

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  12/11/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,786,045   E 2,481,177

APPROXIMATE DIMENSIONS:  17'x13'x15.8'

DEPTH TO WATER:   NE     DATE:  12/11/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G113



15.5 ft (5976.0)

17.1 ft (5974.4)

In-place
density taken

at 7.0 ft

SM
(visual)

SC
(lab

classification)

CL

tr0.0 to 15.5 ft SILTY SAND WITH COBBLES:  About 80% fine to coarse, hard,
subrounded sand; About 20% nonplastic fines with medium dry strength and
slow dilatancy; trace of fine to coarse, hard, subrounded gravel; trace of very
hard, subrounded cobbles; maximum size, 300mm; weak to strong reaction
with HCl.

IN-PLACE CONDITION:  Light brown, dry, homogeneous and moderate
cementation.  Cobble encountered at 9 ft.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  87.5 lbf/ft³, 5.7% (76.6% compaction)
LAB TEST DATA:  55.4% sand, 42.5% fines, 2.1% gravel, LL= 22.3 PI= 7.3
SPG= 2.56
Maximum dry density:  114.3 lbf/ft³, optimum water content= 13.7%
Laboratory classification is CLAYEY SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

15.5 to 17.1 ft LEAN CLAY:  About 90% fines with medium plasticity, medium
dry strength, medium toughness and no dilatancy; about 10% fine sand;
maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and hard.  Calcium
carbonate stringers and nodules present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of grasses and weeds.  Coarse and fine gravels on surface.
Discontinued hole due to limit of equipment.

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-39

1

2

3

4

5

6

7

8
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11

12

13

14
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16

17

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5991.5

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  12/11/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,785,378   E 2,481,411

APPROXIMATE DIMENSIONS:  17'x13'x17.1'

DEPTH TO WATER:   NE     DATE:  12/11/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G114



11.5 ft (5977.3)

16.5 ft (5972.3)

In-place
density taken

at 7.0 ft

SC
(visual)

SM
(lab

classification)

SC

0.0 to 11.5 ft CLAYEY SAND:  About 65% fine to coarse, angular to
subrounded, soft to hard sand; About 35% fines with low plasticity, medium
dry strength, low toughness and no dilatancy; trace of hard to soft, angular to
subrounded gravel; maximum size, 40mm; strong reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and hard, thumb will not
indent soil.  Calcium carbonate nodules and roots present.  Hard to excavate.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  102.7 lbf/ft³, 4.5% (92.3% compaction)
LAB TEST DATA:  64.3% sand, 35.7% fines, LL= NA PI= NP SPG= 2.66
Maximum dry density:  111.3 lbf/ft³, optimum water content= 14.2%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

11.5 to 16.5 ft CLAYEY SAND:  About 55% fine sand, about 45% fines with
low plasticity, low dry strength, low toughness and no dilatancy; maximum
size, fine sand; no reaction with HCl.

IN-PLACE CONDITION:  Yellowish to tan, dry and hard.  Calcium carbonate
stringers present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of grasses.  Fine gravels on surface.  Discontinued hole due to limit of
equipment.

COMMENTS:

LOG OF TEST PIT NO. TPR9-15-40

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  5988.8

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  12/11/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,784,655   E 2,481,193

APPROXIMATE DIMENSIONS:  17'x13'x16.5'

DEPTH TO WATER:   NE     DATE:  12/11/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G115



2.4 ft (6006.5)

5.2 ft (6003.7)

16.7 ft (5992.2)

In-place
density taken

at 7.0 ft
Corrosion

sample taken
at 10.0 ft

SC

s(CL)

SM
(lab

classification)

0.0 to 2.4 ft CLAYEY SAND:  About 70% fine sand; about 30% fines with
medium plasticity, medium dry strength, medium toughness and no dilatancy;
maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and moderate
cementation.  Roots present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
2.4 to 5.2 ft SANDY LEAN CLAY:  About 55% fines with medium plasticity,
medium toughness, medium dry strength and no dilatancy; maximum size,
fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and hard, thumb will not
indent soil.  Calcium carbonate nodules present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
5.2 to 16.7 ft SILTY SAND:  About 75% fine sand; about 25% nonplastic fines
with low toughness and slow dilatancy; maximum size, fine sand; weak
reaction with HCl.

IN-PLACE CONDITION:  Tan, dry, homogeneous and moderate
cementation.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  90.8 lbf/ft³, 2.4% (85.1% compaction)
LAB TEST DATA:  82.4% sand, 17.6% fines, LL= NA PI= NP SPG= 2.61
Maximum dry density:  106.7 lbf/ft³, optimum water content= 14.5%
Laboratory classification is SILTY SAND

Two quart corrosion sample taken at 10.0 ft

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of grasses and weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-15-42

1

2

3

4

5

6
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13

14

15

16

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6008.9

METHOD OF EXPLORATION:  CASE 580N BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  12/11/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,780,730   E 2,480,945

APPROXIMATE DIMENSIONS:  17'x13'x16.7'

DEPTH TO WATER:   NE     DATE:  12/11/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G116



2.3 ft (6048.4)

12.7 ft (6038.0)

SC

(SP-SM)gcb 51020

0.0 to 2.3 ft CLAYEY SAND:  About 55% fine to medium sand, about 45%
fines with medium plasticity, medium toughness, medium dry strength and no
dilatancy; maximum size, medium sand; strong reaction with HCl.

IN-PLACE CONDITION:  Dark brown, moist, homogeneous and firm.  Roots
and calcium carbonate nodules present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
2.3 to 12.7 ft POORLY GRADED SAND WITH SILT, GRAVEL, COBBLES
AND BOULDERS:  About 65% fine to coarse, subangular to subrounded,
hard to soft sand; about 25% fine to coarse, hard to soft, subangular to
subrounded gravel; about 10% nonplastic fines with low dry strength and
rapid dilatancy; strong reaction with HCl.

TOTAL SAMPLE (BY VOLUME):  About 20% 3-5 inch hard, subangular to
subrounded cobbles; about 10% 5-12 inch hard, subrounded cobbles; about
5% hard subangular boulders; remainder minus 3 inch; maximum size,
500mm.

IN-PLACE CONDITION:  Dark to light brown, tan to white, dry and hard.
Stratified and lensed with rock pockets and alternating layers of fines.
Calcium carbonate present.

GEOLOGIC INTERPRETATION:  Quaternary Pediment Deposit (Qpd)

Surface vegetation consists of grasses.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-43

1

2

3

4

5

6

7

8

9

10

11

12

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6050.7

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/25/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,777,691   E 2,480,256

APPROXIMATE DIMENSIONS:  12'x18'x12.7'

DEPTH TO WATER:   NE     DATE:  1/25/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G117



3.4 ft (6039.7)

11.5 ft (6031.6)

13.2 ft (6029.9)

In-place
density taken

at 7.0 ft

SC

CH
(visual)
s(CL)
(lab

classification)

CLAYSTONE

0.0 to 3.4 ft  CLAYEY SAND:  About 65% fine sand; about 35% fines with low
plasticity, low toughness, low dry strength and no dilatancy; maximum size,
fine sand; no reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, moderate cementation and
homogeneous.  Roots present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

3.4 to 11.5 ft  FAT CLAY:  About 95% fines with high plasticity, high dry
strength, high toughness and no dilatancy; about 5% fine sand, maximum
size, fine sand; no reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, homogeneous and hard.  Calcium
carbonate nodules present.  Not easy to excavate.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  91.9 lbf/ft³, 7.4% (84.9% compaction)
LAB TEST DATA:  64.4% fines, 35.6% sand, LL= 30.9 PI= 14.6 SPG= 2.61
Maximum dry density:  108.3 lbf/ft³, optimum water content= 16.0%
Laboratory classification is SANDY LEAN CLAY

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

11.5 to 13.2 ft  CLAYSTONE:  Tan to dark brown, laminated to thickly bedded
and fissile.  Fine grained with fine sand lamination.  Moderately weathered
(W5) and moderately soft (H5).  Excavated in angular, gravel size to flat
4x6x12 inch chunks.  No reaction with HCl.  MnOx spotting and stains present.

GEOLOGIC INTERPRETATION:  Cretaceous Menefee Formation (Kmf)

Surface vegetation consists of grasses and weeds.  Discontinued hole due to refusal on claystone.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-44

1
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13

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6043.1

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/25/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,776,549   E 2,479,973

APPROXIMATE DIMENSIONS:  12'x18'x13.2'

DEPTH TO WATER:   NE     DATE:  1/25/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G118



9.8 ft (6035.9)

11.2 ft (6034.5)

In-place
density taken

at 7.0 ft

SM
(lab

classification)

SANDSTONE

0.0 to 9.8 ft  SILTY SAND:  About 75% fine to coarse, hard sand; about 25%
nonplastic fines with low dry strength and slow dilatancy; trace of hard, flat,
coarse gravel; maximum size, 75mm; no reaction with HCl.

IN-PLACE CONDITION:  Tan to brown, dry, homogeneous and moderate
cementation.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  95.0 lbf/ft³, 5.0% (86.4% compaction)
LAB TEST DATA:  68.1% sand, 31.2% fines, 0.7% gravel, LL= NA PI= NP
SPG= 2.57
Maximum dry density:  110.0 lbf/ft³, optimum water content= 13.5%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

9.8 to 11.2 ft  SANDSTONE:  Tan to orange to brown.  Fine grained.
Intensely  weathered (W7) and soft (H6), easily broken with hand pressure.
Calcium carbonate present in joints.  Sandstone has no reaction with HCl.
FeOx staining present.  Excavated in gravel size and flat 1x5x5 inch pieces.

GEOLOGIC INTERPRETATION:  Cretaceous Menefee Formation (Kmf)

Surface vegetation consists of grasses and weeds.  Discontinued hole due to refusal on sandstone.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-45

1

2

3

4

5

6

7

8

9

10

11

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6045.7

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/25/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,775,373   E 2,479,698

APPROXIMATE DIMENSIONS:  12'x18'x11.2'

DEPTH TO WATER:   NE     DATE:  1/25/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation
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14.5 ft (6035.6)

In-place
density taken

at 7.0 ft
Corrosion

sample taken
at 10.0 ft

SM
(lab

classification)

0.0 to 14.5 ft  SILTY SAND:  About 55% fine sand; about 45% nonplastic fines
with low dry strength and slow dilatancy; maximum size, medium sand; no
reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and predominantly
homogeneous.  Stratified and lenses at 3.2 to 4.2 ft.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  87.7 lbf/ft³, 5.7% (80.5% compaction)
LAB TEST DATA:  64.7% sand, 35.3% fines, LL= NA PI= NP SPG= 2.65
Maximum dry density:  108.9 lbf/ft³, optimum water content= 14.5%
Laboratory classification is SILTY SAND

Two quart corrosion sample taken at 10 ft

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of grasses and weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-46

1
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CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6050.1

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/25/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,773,078   E 2,479,055

APPROXIMATE DIMENSIONS:  12'x18'x14.5'

DEPTH TO WATER:   NE     DATE:  1/25/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation
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2.2 ft (6046.4)

2.6 ft (6046.0)

In-place
density taken

at 7.0 ft

CL

SP-SM

(CL)s
(visual)
s(CL)
(lab

classification)

0.0 to 2.2 ft  LEAN CLAY:  About 95% fines with medium plasticity, medium
toughness, medium dry strength and no dilatancy; about 5% fine sand;
maximum size, fine sand; no reaction HCl.

IN-PLACE CONDITION:  Dark brown, moist, homogeneous and hard.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

2.2 to 2.6 ft  POORLY GRADED SAND WITH SILT:  About 80% fine to
coarse, hard, subrounded sand; about 10% fine to coarse, subrounded, hard
gravel; about 10% fines with no plasticity, low dry strength and slow dilatancy;
maximum size, 70mm; no reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, lensed with gravel pockets, moderate
cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
2.6 to 11.2 ft  LEAN CLAY WITH SAND:  About 75% fines with medium
plasticity, medium toughness, medium dry strength and no dilatancy; about
25% fine sand; maximum size, fine sand; no reaction HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and hard.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  85.6 lbf/ft³, 8.7% (78.6% compaction)
LAB TEST DATA:  66.3% fines, 33.7% sand, LL= 33.3 PI= 19.3 SL= 14.4
SPG= 2.67
Maximum dry density:  108.9 lbf/ft³, optimum water content= 16.2%
Laboratory classification is SANDY LEAN CLAY

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of grasses.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-47

1

2

3

4

5

6

7

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 2

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6048.6

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/26/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,771,983   E 2,478,566

APPROXIMATE DIMENSIONS:  12'x18'x14.0'

DEPTH TO WATER:   NE     DATE:  1/26/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G121



11.2 ft (6037.4)

14.0 ft (6034.6)

In-place
density taken

at 7.0 ft

SC 11.2 to 14.0 ft  CLAYEY SAND:  About 55% fine sand; about 45% fines with
low plasticity, low dry strength, low toughness and no dilatancy; maximum
size, fine sand; no reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and moderate
cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

COMMENTS:

LOG OF TEST PIT NO. TPR9-16-47

8

9

10
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12
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14

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 2 OF 2

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6048.6

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/26/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,771,983   E 2,478,566

APPROXIMATE DIMENSIONS:  12'x18'x14.0'

DEPTH TO WATER:   NE     DATE:  1/26/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G122



1.8 ft (6044.3)

7.6 ft (6038.5)

14.4 ft (6031.7)

In-place
density taken

at 7.0 ft

SC

s(CL)
(lab

classification)

SC

0.0 to 1.8 ft  CLAYEY SAND:  About 60% fine to coarse, hard, subrounded
sand; about 40% fines with medium plasticity, low toughness, medium dry
strength and no dilatancy; maximum size, coarse sand; weak reaction with
HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous, moderate cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
1.8 to 7.6 ft  SANDY LEAN CLAY:  About 70% fines with medium plasticity,
medium dry strength, low toughness and no dilatancy; about 30% fine sand;
maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and hard.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  85.7 lbf/ft³, 7.8% (78.0% compaction)
LAB TEST DATA:  67.4% fines, 32.6% sand, LL= 28.6 PI= 14.5 SPG= 2.64
Maximum dry density:  109.9 lbf/ft³, optimum water content= 16.0%
Laboratory classification is SANDY LEAN CLAY

NOTE:  TEST EXTENDS INTO UNDERLYING INTERVAL.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

7.6 to 14.4 ft  CLAYEY SAND:  About 55% fine sand, about 45% fines with
low plasticity, low dry strength, low toughness and no dilatancy; maximum
size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Light brown, dry, homogeneous, moderate
cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of grasses and weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-48
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CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6046.1

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/26/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,770,789   E 2,478,049

APPROXIMATE DIMENSIONS:  12'x18'x14.4'

DEPTH TO WATER:   NE     DATE:  1/26/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation
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2.2 ft (6039.5)

11.3 ft (6030.4)

14.0 ft (6027.7)

In-place
density taken

at 7.0 ft

SC

CL
(visual)
(CL)s
(lab

classification)

SM

0.0 to 2.2 ft  CLAYEY SAND:  About 55% fine sand; about 45% fines with low
plasticity, medium dry strength, low toughness and no dilatancy; maximum
size, fine sand; no reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous, moderate cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
2.2 to 11.3 ft  LEAN CLAY:  About 90% fines with medium plasticity, high dry
strength, high toughness and no dilatancy; about 10% fine sand; maximum
size, fine sand; no to weak reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, homogeneous, very hard and not
easily scratched with thumbnail.  Difficult to excavate.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  96.8 lbf/ft³, 13.2% (98.3% compaction)
LAB TEST DATA:  83.0% fines, 17.0% sand, LL= 49.1 PI= 33.8 SL= 11.2
SPG= 2.61
Maximum dry density:  98.5 lbf/ft³, optimum water content= 23.0%
Laboratory classification is LEAN CLAY WITH SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

11.3 to 14.0 ft  SILTY SAND:  About 65% fine sand; about 35% fines with low
plasticity, medium dry strength, low toughness and no dilatancy; maximum
size, fine sand; no reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous, moderate cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of grasses and weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-49
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CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6041.7

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/26/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,768,634   E 2,477,243

APPROXIMATE DIMENSIONS:  12'x18'x14.0'

DEPTH TO WATER:   NE     DATE:  1/26/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation
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0.6 ft (6043.5)

1.6 ft (6042.5)

8.8 ft (6035.3)

12.9 ft (6031.2)

In-place
density taken

at 7.0 ft

CL

SC

s(CL)
(visual)
(CL)s
(lab

classification)

CL

0.0 to 0.6 ft  LEAN CLAY:  About 95% fines with medium plasticity, medium
toughness, medium dry strength and no dilatancy; about 5% fine sand;
maximum size, fine sand; no reaction with HCl.

IN-PLACE CONDITION:  Gray, moist, homogeneous and hard.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
0.6 to 1.6 ft  CLAYEY SAND:  About 65% fine sand; about 35% fines with low
plasticity, low dry strength, low toughness and no dilatancy; maximum size,
fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and hard.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
1.6 to 8.8 ft  SANDY LEAN CLAY:  About 65% fines with low plasticity, low dry
strength, low toughness and slow dilatancy; about 35% fine to medium sand;
trace of fine, hard, subrounded gravel; maximum size, 20mm; weak reaction
with HCl.

IN-PLACE CONDITION:  Tan to dark brown, dry and hard.  Lensed and
stratified with SILT and POORLY GRADED SAND WITH SILT.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  80.6 lbf/ft³, 8.0% (77.8% compaction)
LAB TEST DATA:  72.9% fines, 27.1% sand, LL= 29.7 PI= 14.1 SPG= 2.65
Maximum dry density:  103.6 lbf/ft³, optimum water content= 19.4%
Laboratory classification is LEAN CLAY WITH SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

8.8 to 12.9 ft  LEAN CLAY:  About 85% fines with medium plasticity, medium
toughness, medium dry strength and no dilatancy; about 15% fine to medium
sand; maximum size,e medium sand; weak reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry.  Calcium carbonate present.  Hard
to excavate.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of grasses and weeds.  Discontinued hole due to refusal on stiff clay.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-50
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CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6044.1

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/26/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,767,531   E 2,476,755

APPROXIMATE DIMENSIONS:  12'x18'x12.9'

DEPTH TO WATER:   NE     DATE:  1/26/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
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2.6 ft (6044.2)

8.2 ft (6038.6)

13.9 ft (6032.9)

In-place
density taken

at 7.0 ft

SM

(CL)s
(lab

classification)

CL

0.0 to 2.6 ft  SILTY SAND:  About 80% fine to medium sand; about 20%
nonplastic fines with low dry strength and slow dilatancy; maximum size,
medium sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, stratified and moderate cementation.
Roots present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

2.6 to 8.2 ft  LEAN CLAY WITH SAND:  About 85% fines with medium
toughness, medium plasticity, medium dry strength and no dilatancy; about
15% fine sand; maximum size, fine sand; no to weak reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, homogeneous, very hard and
difficult to scratch with thumbnail.  Calcium carbonate stringers present.  Hard
to excavate.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  92.1 lbf/ft³, 13.2% (90.7% compaction)
LAB TEST DATA:  70.6% fines, 29.4% sand, LL= 40.7 PI= 25.9 SL= 10.9
SPG= 2.64
Maximum dry density:  101.5 lbf/ft³, optimum water content= 20.9%
Laboratory classification is LEAN CLAY WITH SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

8.2 to 13.9 ft  LEAN CLAY:  About 95% fines with low plasticity, low
toughness, low dry strength and no dilatancy; about 5% fine sand; maximum
size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Gray, dry, homogeneous and hard.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of grasses and weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-51
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CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6046.8

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/26/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,766,438   E 2,476,288

APPROXIMATE DIMENSIONS:  12'x18'x13.9'

DEPTH TO WATER:   NE     DATE:  1/26/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation
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2.1 ft (6048.3)

4.0 ft (6046.4)

4.6 ft (6045.8)

SP-SM

CL

SM

(CL)s
(visual)

CL
(lab

classification)

0.0 to 2.1 ft  POORLY GRADED SAND WITH SILT:  About 90% fine to
medium sand; about 10% nonplastic fines with low dry strength and slow
dilatancy; maximum size, medium sand; no reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, stratified and moderate cementation.
Roots present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

2.1 to 4.0 ft  LEAN CLAY:  About 90% fines with medium plasticity, high dry
strength, low toughness and no dilatancy; about 10% fine sand; maximum
size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, homogeneous and very hard.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

4.0 to 4.6 ft  SILTY SAND:  About 70% fine sand; about 30% nonplastic fines
with low dry strength and slow dilatancy; maximum size. fine sand; no to weak
reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, stratified and moderate cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
4.6 to 9.2 ft  LEAN CLAY WITH SAND:  About 75% fines with medium
plasticity, high dry strength, low toughness and no dilatancy; about 25% fine
sand; maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, homogeneous and very hard.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  83.9 lbf/ft³, 12.1% (81.5% compaction)
LAB TEST DATA:  87.0% fines, 13.0% sand, LL= 37.7 PI= 21.7 SPG= 2.66
Maximum dry density:  103.0 lbf/ft³, optimum water content= 19.5%
Laboratory classification is LEAN CLAY

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
Surface vegetation consists of grasses and weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-52
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CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 2

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6050.4

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/27/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,764,358   E 2,475,334

APPROXIMATE DIMENSIONS:  12'x18'x14.7'

DEPTH TO WATER:   NE     DATE:  1/27/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation
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9.2 ft (6041.2)

14.7 ft (6035.7)

SM 9.2 to 14.7 ft  SILTY SAND:  About 70% fine sand; about 30% nonplastic fines
with low dry strength and slow dilatancy; maximum size. fine sand; no to weak
reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, stratified and moderate cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

COMMENTS:

LOG OF TEST PIT NO. TPR9-16-52
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CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 2 OF 2

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6050.4

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/27/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,764,358   E 2,475,334

APPROXIMATE DIMENSIONS:  12'x18'x14.7'

DEPTH TO WATER:   NE     DATE:  1/27/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G128



3.0 ft (6053.7)

8.9 ft (6047.8)

14.9 ft (6041.8)

In-place
density taken

at 7.0 ft

s(CL)

SC
(visual)

SM
(lab

classification)

SM

0.0 to 3.0 ft  SANDY LEAN CLAY:  About 55% fines with medium plasticity,
high dry strength, medium toughness and no dilatancy; About 45% fine sand;
maximum size, fine sand; weak reaction with HCL.

IN-PLACE CONDITION:  Brown, dry and hard. Stratified and lensed.  Interval
from 2.3 ft to 3.0 ft contains a stratified sequence of SILT, POORLY GRADED
SAND AND SILT to LEAN CLAY.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
3.0 to 8.9 ft  CLAYEY SAND:  About 55% fine sand; about 45% fines with low
plasticity, low dry strength, low toughness and no dilatancy; maximum size,
fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and moderately
cemented.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  92.0 lbf/ft³, 4.2% (80.8% compaction)
LAB TEST DATA:  71.1% sand, 28.9% fines, LL= NA PI= NP SPG= 2.67
Maximum dry density:  113.8 lbf/ft³, optimum water content= 14.3%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

8.9 to 14.9 ft  SILTY SAND:  About 55% fine sand; about 45% nonplastic fines
with low dry strength and no dilatancy; maximum size, fine sand; weak
reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and moderate
cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of sage, grasses and weeds.  Discontinued hole due to limit of
equipment.

COMMENTS:

LOG OF TEST PIT NO. TPR9-16-53
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CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6056.7

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/27/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,763,180   E 2,474,750

APPROXIMATE DIMENSIONS:  12'x18'x14.9'

DEPTH TO WATER:   NE     DATE:  1/27/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
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1.0 ft (6059.0)

2.4 ft (6057.6)

10.4 ft (6049.6)

14.4 ft (6045.6)

In-place
density taken

at 7.0 ft
Corrosion

sample taken
at 10.0 ft

s(CL)

(CL)s

s(CL)
(visual)

SC
(lab

classification)

(CL)s

0.0 to 1.0 ft  SANDY LEAN CLAY:  About 55% fines with medium plasticity,
medium dry strength, medium toughness and no dilatancy; about 45% fine
sand; maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, moderate cementation and stratified.
Lenses of SILT 1 inch wide to 3 feet in length.  Roots present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
1.0 to 2.4 ft  LEAN CLAY WITH SAND:  About 80% fines with medium
plasticity, medium toughness, high dry strength and no dilatancy; about 20%
fine sand; maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, very hard and homogeneous.
Roots present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
2.4 to 10.4 ft  SANDY LEAN CLAY:  About 60% fines with medium plasticity,
medium toughness, medium dry strength and no dilatancy; about 40% fine
sand; maximum size, fine sand; no reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and hard.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  88.1 lbf/ft³, 7.3% (79.4% compaction)
LAB TEST DATA:  57.7% sand, 42.3% fines, LL= 24.3 PI= 10.0 SPG= 2.65
Maximum dry density:  111.0 lbf/ft³, optimum water content= 16.0%
Laboratory classification is CLAYEY SAND

Two quart corrosion sample taken at 10 ft.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

10.4 to 14.4 ft  LEAN CLAY WITH SAND:  About 80% fines with medium
plasticity, medium toughness, high dry strength and no dilatancy; about 20%
fine sand; maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, very hard and homogeneous.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of sage, grasses and weeds.  Discontinued hole due to limit of
equipment.

COMMENTS:

LOG OF TEST PIT NO. TPR9-16-54
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CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6060.0

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/27/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,762,111   E 2,474,206

APPROXIMATE DIMENSIONS:  12'x18'x14.4'

DEPTH TO WATER:   NE     DATE:  1/27/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
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1.2 ft (6068.8)

4.3 ft (6065.7)

11.0 ft (6059.0)

14.0 ft (6056.0)

In-place
density taken

at 7.0 ft

s(CL)

SC

SM
(lab

classification)

SC

0.0 to 1.2 ft  SANDY LEAN CLAY:  About 70% fines with low plasticity, low
toughness, low dry strength and no dilatancy; about 30% fine sand; maximum
size, fine sand; no reaction with HCl.

IN-PLACE CONDITION:  Brown, moist, homogeneous and firm.  Can be
indented with thumb.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
1.2 to 4.3 ft  CLAYEY SAND:  About 60% fine sand; about 40% fines with
medium plasticity, low toughness, low dry strength and no dilatancy;
maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry and moderately cemented.  Lensed with
SILT 2 inches wide and up to 3 feet in length.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
4.3 to 11.0 ft  SILTY SAND:  About 70% fine sand; about 30% nonplastic fines
with low dry strength and slow dilatancy; maximum size, fine sand; weak
reaction with HCl.

IN-PLACE CONDITION:  Light brown, dry, homogeneous and moderately
cemented.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  96.5 lbf/ft³, 4.0% (86.6% compaction)
LAB TEST DATA:  70.7% sand, 29.3% fines, LL= NA PI= NP SPG= 2.66
Maximum dry density:  111.4 lbf/ft³, optimum water content= 14.6%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

11.0 to 14. ft  CLAYEY SAND:  About 55% fine sand; about 45% fines with
low plasticity, low toughness, low dry strength and no dilatancy; maximum
size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Light brown, dry, homogeneous and moderate
cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of sage, grasses and weeds.  Discontinued hole due to limit of
equipment.

COMMENTS:

LOG OF TEST PIT NO. TPR9-16-55
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CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6070.0

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/27/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,759,987   E 2,473,056

APPROXIMATE DIMENSIONS:  12'x18'x14.0'

DEPTH TO WATER:   NE     DATE:  1/27/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
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4.8 ft (6068.0)

12.1 ft (6060.7)

14.0 ft (6058.8)

In-place
density taken

at 7.0 ft

SC

SM
(lab

classification)

(CL)s

0.0 to 4.8 ft  CLAYEY SAND:  About 60% fine sand; about 40% fines with low
plasticity, low dry strength, low toughness and no dilatancy; maximum size,
fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Light brown, dry, hard and homogeneous.  Roots
present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

4.8 to 12.1 ft  SILTY SAND:  About 85% fine sand; about 15% nonplastic fines
with low dry strength and slow dilatancy; maximum size, fine sand; weak
reaction with HCl.

IN-PLACE CONDITION:  Light brown, dry, moderate cementation and
stratified.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  94.8 lbf/ft³, 5.9% (85.0% compaction)
LAB TEST DATA:  65.5% sand, 34.5% fines, LL= NA PI= NP SPG= 2.61
Maximum dry density:  111.5 lbf/ft³, optimum water content= 16.3%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

12.1 to 14.0 ft LEAN CLAY WITH SAND:  About 70% fines with medium
plasticity, medium toughness, medium dry strength and no dilatancy; about
30% fine sand; maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, very hard and homogeneous.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of sage, grasses and weeds.  Discontinued hole due to limit of
equipment.

COMMENTS:

LOG OF TEST PIT NO. TPR9-16-56

1

2

3

4

5

6

7

8

9

10

11

12

13

14

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6072.8

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/27/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,758,901   E 2,472,576

APPROXIMATE DIMENSIONS:  12'x18'x14.0'

DEPTH TO WATER:   NE     DATE:  1/27/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G132



2.7 ft (6077.1)

4.1 ft (6075.7)

7.3 ft (6072.5)

In-place
density taken

at 7.0 ft

(CL)s

SM

(CL)s
(visual)
s(CL)
(lab

classification)

0.0 to 2.7 ft  LEAN CLAY WITH SAND:  About 75% fines with medium
plasticity, low toughness, low dry strength and no dilatancy; about 25% fine
sand; maximum size, fine sand; no reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, blocky and hard.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

2.7 to 4.1 ft SILTY SAND:  About 80% fine sand; about 20% nonplastic fines
with low dry strength and slow dilatancy; maximum size, fine sand; no
reaction with HCl.

IN-PLACE CONDITION:  Light brown, dry, stratified layers roughly 5mm thick,
moderate cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

4.1 to 7.3 ft  LEAN CLAY WITH SAND:  About 75% fines with medium
plasticity, low toughness, low dry strength and no dilatancy; about 25% fine
sand; maximum size, fine sand; no reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and hard.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  86.8 lbf/ft³, 10.8% (80.7% compaction)
LAB TEST DATA:  55.4% fines, 44.6% sand, LL= 32.5 PI= 18.4 SL= 15.0
SPG= 2.67
Maximum dry density:  107.6 lbf/ft³, optimum water content= 17.6%
Laboratory classification is SANDY LEAN CLAY

NOTE:  TEST EXTENDED INTO UNDERLYING INTERVAL.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of sage and weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-57

1

2

3

4

5

6

7

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 2

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6079.8

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/28/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,757,815   E 2,472,073

APPROXIMATE DIMENSIONS:  12'x18'x14.5'

DEPTH TO WATER:   NE     DATE:  1/28/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G133



8.6 ft (6071.2)

14.5 ft (6065.3)

SM

SC

7.3 to 8.6 ft SILTY SAND:  About 65% fine sand; about 35% nonplastic fines
with low dry strength and slow dilatancy; maximum size, fine sand; no
reaction with HCl.

IN-PLACE CONDITION:  Light brown, dry, homogeneous with moderate
cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
8.6 to 14.5 ft  CLAYEY SAND:  About 55% fine sand; about 45% fines with
medium plasticity, low dry strength, low toughness and no dilatancy;
maximum size, fine sand; no reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and moderate
cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

COMMENTS:

LOG OF TEST PIT NO. TPR9-16-57

8

9

10

11

12

13

14

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 2 OF 2

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6079.8

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/28/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,757,815   E 2,472,073

APPROXIMATE DIMENSIONS:  12'x18'x14.5'

DEPTH TO WATER:   NE     DATE:  1/28/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G134



1.4 ft (6078.6)

14.0 ft (6066.0)

In-place
density taken

at 7.0 ft

(CL)s

s(CL)
(lab

classification)

0.0 to 1.4 ft  LEAN CLAY WITH SAND:  About 80% fines with low plasticity,
medium dry strength, low toughness and no dilatancy;about 20% fine sand;
maximum size, fine sand; no reaction with HCl.

IN-PLACE CONDITION:  Brown, dry , homogeneous and hard.  Roots
present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
1.4 to 14.0 ft  SANDY LEAN CLAY:  About 55% fines with low plasticity,
medium dry strength, low toughness and no dilatancy; about 45% fine sand;
maximum size, fine sand; no reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and very hard.  Trace of
calcium carbonate.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  88.3 lbf/ft³, 7.9% (81.2% compaction)
LAB TEST DATA:  63.9% fines, 36.1% sand, LL= 30.8 PI= 13.6 SPG= 2.66
Maximum dry density:  108.7 lbf/ft³, optimum water content= 16.8%
Laboratory classification is SANDY LEAN CLAY

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of sage, grasses and weeds.  Discontinued hole due to limit of
equipment.

COMMENTS:

LOG OF TEST PIT NO. TPR9-16-58

1

2

3

4

5

6

7

8

9

10

11

12

13

14

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6080.0

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/28/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,757,110   E 2,471,760

APPROXIMATE DIMENSIONS:  12'x18'x14.0'

DEPTH TO WATER:   NE     DATE:  1/28/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G135



1.6 ft (6086.9)

13.2 ft (6075.3)

In-place
density taken

at 7.0 ft
Corrosion

sample taken
at 10.0 ft

s(CL)

CL
(lab

classification)

0.0 to 1.6 ft  SANDY LEAN CLAY:  About 60% fines with medium plasticity,
medium dry strength, medium toughness and no dilatancy; about 40%  fine
sand; maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and hard.  Roots
present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
1.6 to 13.2 ft  LEAN CLAY:  About 90% fines with medium plasticity, high dry
strength, medium toughness and no dilatancy; about 10% fine sand;
maximum size, fine sand; no to weak reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, homogeneous and very hard.
Calcium carbonate stringers and nodules present.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  92.3 lbf/ft³, 15.7% (95.4% compaction)
LAB TEST DATA:  98.2% fines, 1.8% sand, LL= 49.2 PI= 31.0 SL= 12.8
SPG= 2.64
Maximum dry density:  96.8 lbf/ft³, optimum water content= 22.8%
Laboratory classification is LEAN CLAY

Two quart corrosion sample taken at 10 ft.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of sage, grasses and weeds.  Discontinued hole due to limit of
equipment.

COMMENTS:

LOG OF TEST PIT NO. TPR9-16-59

1

2

3

4

5

6

7

8

9

10

11

12

13

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6088.5

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/28/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,755,422   E 2,470,761

APPROXIMATE DIMENSIONS:  12'x18'x13.2'

DEPTH TO WATER:   NE     DATE:  1/28/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G136



1.6 ft (6078.5)

4.4 ft (6075.7)

6.3 ft (6073.8)

13.4 ft (6066.7)

In-place
density taken

at 7.0 ft

s(CL)

CH

SC

(CL)s
(visual)
s(CL)
(lab

classification)

0.0 to 1.6 ft  SANDY LEAN CLAY:  About 60% fines with medium plasticity,
medium dry strength, medium toughness and no dilatancy; about 40% fine
sand; maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and hard.  Roots
present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
1.6 to 4.4 ft  FAT CLAY:  About 90% fines with high plasticity, high dry
strength, high toughness and no dilatancy; about 10% fine sand; maximum
size, fine sand; no reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, homogeneous and very hard.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
4.4 to 6.3 ft  CLAYEY SAND:  About 65% fine sand; about 35% fines with low
plasticity, medium toughness, medium dry strength and no dilatancy;
maximum size, fine sand; no reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and moderate
cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
6.3 to 13.4 ft  LEAN CLAY WITH SAND:  About 80% fines with medium
plasticity, medium toughness, medium dry strength and no dilatancy; about
20% fine sand, maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, homogeneous and very hard.
Calcium carbonate stringers and nodules present.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  93.8 lbf/ft³, 9.1% (86.8% compaction)
LAB TEST DATA:  61.6% fines, 38.4% sand, LL= 30.5 PI= 16.5 SL= 14.6
SPG= 2.62
Maximum dry density:  108.1 lbf/ft³, optimum water content= 17.0%
Laboratory classification is SANDY LEAN CLAY

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of sage and grasses.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-60

1

2

3

4

5

6

7

8

9

10

11

12

13

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6080.1

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  1/28/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,752,588   E 2,469,315

APPROXIMATE DIMENSIONS:  12'x18'x13.4'

DEPTH TO WATER:   NE     DATE:  1/28/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G137



7.2 ft (6075.1)

14.8 ft (6067.5)

In-place
density taken

at 7.0 ft

CL
(visual)

SM
(lab

classification)

SM

0.0 to 7.2 ft  LEAN CLAY:  About 90% fines with medium plasticity, medium
toughness, medium dry strength and no dilatancy; about 10% fine sand;
maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, blocky and hard.  Roots present.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  90.9 lbf/ft³, 3.5% (86.6% compaction)
LAB TEST DATA:  76.8% sand, 23.2% fines, LL= NA PI= NP SPG= 2.64
Maximum dry density:  105.0 lbf/ft³, optimum water content= 14.6%
Laboratory classification is SILTY SAND

NOTE: TEST EXTENDED INTO UNDERLYING INTERVAL.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

7.2 to 14.8 ft  SILTY SAND:  About 65% fine sand; about 35% nonplastic fines
with low dry strength and rapid dilatancy; maximum size, fine sand; no
reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and weak cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of sage and grasses.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-61

1

2

3

4

5

6

7

8

9

10

11

12

13

14

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6082.3

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  2/8/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,750,711   E 2,468,148

APPROXIMATE DIMENSIONS:  12'x18'x14.8'

DEPTH TO WATER:   NE     DATE:  2/8/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G138



4.2 ft (6080.1)

10.7 ft (6073.6)

14.4 ft (6069.9)

In-place
density taken

7.0 ft.

CL

SM
(lab

classification)

SC

0.0 to 4.2 ft  LEAN CLAY:  About 90% fines with medium plasticity, medium
toughness, high dry strength and no dilatancy; about 10% fine sand;
maximum size, fine sand; no reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, blocky and very hard.  Roots
present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

4.2 to 10.7 ft  SILTY SAND:  About 70% fine sand; about 30% nonplastic fines
with low dry strength and rapid dilatancy; maximum size, fine sand; no
reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and medium
cementation.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  91.5 lbf/ft³, 5.3% (83.7% compaction)
LAB TEST DATA:  55.8% sand, 44.2% fines, LL= NA PI= NP SPG= 2.60
Maximum dry density:  109.3 lbf/ft³, optimum water content= 15.6%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluviuim (Qal)

10.7 to 14.4 ft  CLAYEY SAND:  About 55% fine sand; about 45% fines with
low plasticity, low toughness, low dry strength and no dilatancy; maximum
size, fine sand; no to weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and medium
cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of weeds, sage and grasses.  Discontinued hole due to limit of
equipment.

COMMENTS:

LOG OF TEST PIT NO. TPR9-16-62

1

2

3

4

5

6

7

8

9

10

11

12

13

14

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6084.3

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  2/8/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,749,724   E 2,467,494

APPROXIMATE DIMENSIONS:  12'x18'x14.4'

DEPTH TO WATER:   NE     DATE:  2/8/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G139



3.2 ft (6085.7)

10.2 ft (6078.7)

14.5 ft (6074.4)

In-place
density taken

at 7.0 ft.

CL

(CL)s
(visual)

CH
(lab

classification)

SC

0.0 to 3.2 ft  LEAN CLAY:  About 90% fines with medium plasticity, medium
toughness, high dry strength and no dilatancy; about 10% fine sand;
maximum size, fine sand; no to weak reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, blocky and very hard.  Roots
present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

3.2 to 10.2 ft  LEAN CLAY WITH SAND:  About 80% fines with medium
plasticity, medium toughness, high dry strength and no dilatancy; about 20%
fine sand; maximum size, fine sand; no to weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, blocky and very hard.  Calcium
carbonate stringers and roots present.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  90.5 lbf/ft³, 16.3% (97.0% compaction)
LAB TEST DATA:  93.7% fines, 6.3% sand, LL= 56.8 PI= 37.6 SL= 8.8 SPG=
2.67
Maximum dry density:  93.3 lbf/ft³, optimum water content= 25.8%
Laboratory classification is FAT CLAY

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

10.2 to 14.5 ft  CLAYEY SAND:  About 60% fine sand; about 40% fines with
low plasticity, low toughness, low dry strength and slow dilatancy; maximum
size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown , dry, homogeneous and moderate
cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of sage and weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-63

1

2

3

4

5

6

7

8

9

10
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12

13

14

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6088.9

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  2/8/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,748,645   E 2,466,949

APPROXIMATE DIMENSIONS:  12'x18'x14.5'

DEPTH TO WATER:   NE     DATE:  2/8/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G140



3.7 ft (6087.0)

6.9 ft (6083.8)

14.5 ft (6076.2)

In-place
density taken

at 7.0 ft

(CL)s

SM

CL
(visual)

CH
(lab

classification)

0.0 to 3.7 ft  LEAN CLAY WITH SAND:  About 85% fines with medium
plasticity, medium toughness, high dry strength and no dilatancy; about 15%
fine sand; maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, blocky and very hard.  Calcium
carbonate stringers and roots present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

3.7 to 6.9 ft  SILTY SAND:  About 70% fine sand; about 30% nonplastic fines
with low dry strength and slow dilatancy; maximum size, fine sand; no
reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, stratified in 3mm intervals and lenses
from 2 x 12 inches in length and width.

GEOLOGIC INTERPRETATION:  Qauternary Alluvium (Qal)

6.9 to 14.5 ft  LEAN CLAY:  About 90%  fines with medium plasticity, medium
toughness, high dry strength and no dilatancy; about 10% fine sand;
maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and hard.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  85.1 lbf/ft³, 15.7% (91.3% compaction)
LAB TEST DATA:  98.3% fines, 1.7% sand, LL= 57.9 PI= 37.0 SL= 12.6
SPG= 2.69
Maximum dry density:  93.2 lbf/ft³, optimum water content= 26.7%
Laboratory classification is FAT CLAY

GEOLOGI C INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of sage and weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-64

1

2

3

4

5

6

7

8
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10
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12

13

14

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6090.7

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  2/8/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,747,646   E 2,466,289

APPROXIMATE DIMENSIONS:  12'x18'x14.5'

DEPTH TO WATER:   NE     DATE:  2/8/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G141



8.2 ft (6087.5)

14.4 ft (6081.3)

In-place
density taken

at 7.0 ft

Corrosion
sample taken

at 10.0 ft

(CL)s
(visual)

CL
(lab

classification)

SC tr

0.0 to 8.2 ft  LEAN CLAY WITH SAND:  About 85% fines with medium
plasticity, medium toughness, medium dry strength and no dilatancy; about
15% fine sand; maximum size, fine sand; no reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, blocky and stratified with 2 inch
intervals of CLAYEY SAND from 1.2 ft to 2.7 ft.  Very hard.  Calcium
carbonate stringers and iron oxide staining.  Roots present.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  77.6 lbf/ft³, 11.5% (76.3% compaction)
LAB TEST DATA:  90.1% fines, 9.9% sand, LL= 38.7 PI= 19.0 SL= 16.5
SPG= 2.63
Maximum dry density:  101.7 lbf/ft³, optimum water content= 20.5%
Laboratory classification is LEAN CLAY

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

8.2 to 14.4 ft  CLAYEY SAND:  About 60% fine sand; about 40% fines with
low plasticity, low toughness, low dry strength and slow dilatancy; trace of
very hard, angular cobbles; maximum size, 120mm; weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and moderate
cementation.

Two quart corrosion sample taken at 10.0 ft.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of sage, grasses and weeds.  Discontinued hole due to limit of
equipment.

COMMENTS:

LOG OF TEST PIT NO. TPR9-16-65

1

2

3

4

5

6

7

8

9

10

11

12

13

14

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6095.7

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  2/9/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,746,640   E 2,465,635

APPROXIMATE DIMENSIONS:  12'x18'x14.4'

DEPTH TO WATER:   NE     DATE:  2/9/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G142



8.2 ft (6116.2)

9.5 ft (6114.9)

11.2 ft (6113.2)

In-place
density taken

at 7.0 ft

SM
(lab

classification)

SANDSTONE

CLAYSTONE

0.0 to 8.2 ft  SILTY SAND:  About 75% fine to medium sand; about 25%
nonplastic fines with low dry strength and rapid dilatancy; trace of soft,
angular gravel; maximum size, 30mm; strong reaction with HCl.

IN-PLACE CONDITION:  Reddish brown, moist in top 1.5 feet and dry below,
moderate to strong cementation with depth.  Calcium carbonate stringers
present.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  96.0 lbf/ft³, 4.0% (85.6% compaction)
LAB TEST DATA:  66.2% sand, 33.8% fines, LL= NA PI= NP SPG= 2.63
Maximum dry density:  112.2 lbf/ft³, optimum water content= 13.6%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

8.2 to 9.5 ft  SANDSTONE:  Brown to gray to orange.  Fine to medium grain.
Moderately soft (H5), breaks with light hammer blow or moderate hand
pressure.  Sligthly weatherd (W3), discoloration and oxidation present with
texture preserved.  Can be scratched with fingernail.  Excavated in gravel to
12x12x3  inch cobbles.  Calcium carbonate in some joints.

GEOLOGIC INTERPRETATION:  Cretaceous Menefee Formation (Kmf)
9.5 to 11.2  CLAYSTONE:  Dark brown, fine grained and friable.  Soft (H6),
breaks with light to moderate manual pressure and can be scratched with
fingernail.  Slightly weathered (W3) with calcium carbonate and manganese
staining in joints.  Excavated as coarse gravel.  Difficult to excavate.

GEOLOGIC INTERPRETATION:  Cretaceous Menefee Formation (Kmf)
Surface vegetation consists of grasses and weeds.  Discontinued hole due to refusal on claystone.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-66

1

2

3

4

5

6

7

8

9

10

11

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6124.4

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  2/9/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,744,661   E 2,464,214

APPROXIMATE DIMENSIONS:  12'x18'x11.2'

DEPTH TO WATER:   NE     DATE:  2/9/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G143



5.5 ft (6124.4)

11.8 ft (6118.1)

SM

CLAYSTONE

0.0 to 5.5 ft  SILTY SAND:  About 80% fine to coarse, hard, subangular sand;
about 20% nonplastic fines with low dry strength and rapid dilatancy; trace of
fine to coarse, soft, angular to subrounded gravel; maximum size, 70mm;
strong reaction with HCl.

IN-PLACE CONDITON:  Reddish brown, dry, lensed and moderate
cementation.  Calcium carbonate nodules and stringers present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

5.5 to 11.8 ft CLAYSTONE:  Dark brown, fine grained and friable.  Soft (H6),
breaks with light to moderate manual pressure and can be scratched with
fingernail.  Slightly weathered (W3) with calcium carbonate and manganese
staining in joints.  Excavated as coarse gravel, cobbles and boulders.  Some
sandstone intervals up to 5 inches thick encountered.  Difficult to excavate.

GEOLOGIC INTERPRETATION:  Cretaceous Menefee Formation (Kmf)

Surface vegetation consists of weeds.  Discontinued hole due to refusal on claystone.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-67

1

2

3

4

5

6

7

8

9

10

11

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6129.9

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  2/9/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,744,177   E 2,463,879

APPROXIMATE DIMENSIONS:  12'x18'x11.8'

DEPTH TO WATER:   NE     DATE:  2/9/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G144



6.2 ft (6140.9)

8.5 ft (6138.6)

SM

SANDSTONE

trtr0.0 to 6.2 ft  SILTY SAND:  About 80% fine to medium sand; about 20%
nonplastic fines with low dry strength and rapid dilatancy; trace of fine, hard,
subangular gravel; trace of very hard, angular cobbles; maximum size,
200mm; strong reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and moderate
cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

6.2 to 8.5 ft  SANDSTONE:  Brown to gray to orange.  Fine to medium grain.
Moderately soft (H5), breaks with light hammer blow or moderate hand
pressure.  Slightly weathered to fresh (W2), no oxidization or discolor present
with texture preserved.  Can be scratched with fingernail.  Excavated as
gravel to 12x12x3  inch cobbles.  Calcium carbonate in some joints.

GEOLOGIC INTERPRETATION:  Cretaceous Menefee Formation (Kmf)

Surface vegetation consists of weeds.  Trace of cobbles and boulders on surface.  Discontinued hole
due to refusal on sandstone.

COMMENTS:

LOG OF TEST PIT NO. TPR9-16-68

1

2

3

4

5

6

7

8

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6147.1

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  2/9/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,741,371   E 2,461,946

APPROXIMATE DIMENSIONS:  12'x18'x8.5'

DEPTH TO WATER:   NE     DATE:  2/9/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G145



14.5 ft (6132.8)

In-place
density taken

at 7.0 ft
Corrosion

sample taken
at 10.0 ft

SM
(lab

classification)

0.0 to 14.5 ft  SILTY SAND:  About 85% fine sand; about 15% nonplastic fines
with low dry strength and rapid dilatancy; maximum size, fine sand; strong
reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and moderate
cementation.  Calcium carbonate blebs present.  Clayclasts the size of
coarse gravel present below 9 feet.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  85.9 lbf/ft³, 6.5% (81.1% compaction)
LAB TEST DATA:  55.4% sand, 44.6% fines, LL= NA PI= NP SPG= 2.61
Maximum dry density:  105.9 lbf/ft³, optimum water content= 17.4%
Laboratory classification is SILTY SAND

Two quart corrosion sample taken at 10.0 ft.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of sage and weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-69

1

2

3

4

5

6

7

8

9

10

11

12

13

14

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6147.3

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  2/10/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,740,621   E 2,461,693

APPROXIMATE DIMENSIONS:  12'x18'x14.5'

DEPTH TO WATER:   NE     DATE:  2/10/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G146



3.8 ft (6155.6)

6.2 ft (6153.2)

13.8 ft (6145.6)

14.8 ft (6144.6)

In-place
density taken

at 7.0 ft

CL

s(CL)

SM
(lab

classification)

SM

0.0 to 3.8 ft  LEAN CLAY:  About 90% fines with medium plasticity, high
toughness, high dry strength and no dilatancy; about 10% fine sand;
maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, homogeneous and very hard.
Roots present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

3.8 to 6.2 ft  SANDY LEAN CLAY:  About 65% fines with low plasticity, low
toughness, low dry strength and no dilatancy; about 35% fine sand; maximum
size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Light brown to brown, dry, stratified and hard.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
6.2 to 13.8 ft  SILTY SAND:  About 70% fine sand; about 30% nonplastic fines
with low dry strength and slow dilatancy; maximum size, fine sand; weak
reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and moderate
cementation.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  87.3 lbf/ft³, 4.3% (81.8% compaction)
LAB TEST DATA:  63.1% sand, 36.9% fines, LL= NA PI= NP SPG= 2.59
Maximum dry density:  106.7 lbf/ft³, optimum water content= 15.7%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

13.8 to 14.8 ft  SILTY SAND:  About 75% fine sand; about 25% nonplastic
fines with medium dry strength and slow dilatancy; maximum size, fine sand;
weak reaction with HCl.

IN-PLACE CONDITION:  Reddish brown, dry and homogeneous.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of sage, grasses and weeds.  Discontinued hole due to limit of
equipment.

COMMENTS:

LOG OF TEST PIT NO. TPR9-16-70

1

2

3

4

5

6

7

8

9

10

11

12

13

14

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6159.4

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  2/10/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,738,096   E 2,460,028

APPROXIMATE DIMENSIONS:  12'x18'x14.8'

DEPTH TO WATER:   NE     DATE:  2/10/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G147



7.2 ft (6161.2)

8.6 ft (6159.8)

14.8 ft (6153.6)

In-place
density taken

at 7.0 ft

SM
(visual)

CL
(lab

classification)

CL

s(CL)

0.0 to 7.2 ft  SILTY SAND:  About 75% fine sand; about 25% nonplastic fines
with low dry strength and rapid dilatancy; maximium size, fine sand; no
reaction with HCl.

IN-PLACE CONDITION:  Brown, dry and medium cementation.  Stratified with
2 inch LEAN CLAY intervals at 3.8 and 6.2 feet.  Roots present.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  78.5 lbf/ft³, 13.2% (80.3% compaction)
LAB TEST DATA:  90.8% fines, 9.2% sand, LL= 44.2 PI= 26.3 SL= 12.5
SPG= 2.66
Maximum dry density:  97.7 lbf/ft³, optimum water content= 22.5%
Laboratory classification is LEAN CLAY

NOTE:  TEST EXTENDED INTO UNDERLYING INTERVAL.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

7.2 to 8.6 ft  LEAN CLAY WITH SAND:  About 90% fines with medium
plasticity, medium dry strength, medium toughness and no dilatancy; about
10% fine sand; maximum size, fine sand; weak to strong reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, blocky and very hard.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
8.6 to 14.8 ft  SANDY LEAN CLAY:  About 55% fines with medium plasticty,
medium toughness, medium dry strength and no dilatancy; about 45% fine
sand:  maximum size, fine sand; weak to strong reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and hard.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-71

1

2

3

4

5
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7
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13

14

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6168.4

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  2/10/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,735,951   E 2,458,604

APPROXIMATE DIMENSIONS:  12'x18'x14.8'

DEPTH TO WATER:   NE     DATE:  2/10/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G148



1.8 ft (6169.9)

7.6 ft (6164.1)

9.2 ft (6162.5)

14.6 ft (6157.1)

In-place
density taken

at 7.0 ft

Corrosion
sample taken

at 10.0 ft

s(CL)

SM
(visual)

CL
(lab

classification)

CL

s(CL)

0.0 to 1.8  SANDY LEAN CLAY:  About 65% fines with low plasticty, low
toughness, medium dry strength and no dilatancy; about 35% fine sand;
maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, hard and stratified.  Iron oxide staining
present.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
1.8 to 7.6 ft  SILTY SAND:  About 85% fine sand; about 15% nonplastic fines,
low dry strength and rapid dilatancy; maximum size, fine sand; no reaction
with HCl.

IN-PLACE CONDITION:  Tan, dry, stratified and weak cementation.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  76.5 lbf/ft³, 13.1% (77.3% compaction)
LAB TEST DATA:  94.0% fines, 6.0% sand, LL= 38.1 PI= 16.5 SL= 16.1
SPG= 2.60
Maximum dry density:  99.0 lbf/ft³, optimum water content= 21.1%
Laboratory classification is LEAN CLAY

NOTE: TEST EXTENDED INTO UNDERLYING INTERVAL.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
7.6 to 9.2 ft  LEAN CLAY:  About 90% fines with medium plasticity, medium
toughness, medium dry strength and no dilatancy; about 10% fine sand;
maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Dark brown, dry, blocky to stratified.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)
9.2 to 14.6 ft  SANDY LEAN CLAY:  About 55% fines with low plasticity, low
toughness, medium dry strength and no dilatancy; about 45% fine sand,
maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and hard.

Two quart corrosion sample taken at 10.0 ft.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR9-16-72

1

2

3

4
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7
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12

13

14

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6171.7

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  2/10/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,734,915   E 2,458,008

APPROXIMATE DIMENSIONS:  12'x18'x14.6'

DEPTH TO WATER:   NE     DATE:  2/10/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G149



3.8 ft (6171.5)

14.5 ft (6160.8)

In-place
density taken

at 7.0 ft

SM

(CL)s
(lab

classification)

0.0 to 3.8 ft  SILTY SAND:  About 60% fine sand; about 40% nonplastic fines
with low dry strength and rapid dilatancy; maximum size, fine sand; no to
weak reaction with HCl.

IN-PLACE CONDITION:  Light brown to brown to tan.  Dry, stratified and
lensed with clean sand and clay about 1 to 2 inches in width.  Low to
moderate cementation.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

3.8 to 14.5 ft  LEAN CLAY WITH SAND:  About 80% fines with medium
plasticity, medium toughness, medium dry strength and no dilatancy; about
20% fine sand; maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION: Brown, dry, homogeneous and hard.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  82.2 lbf/ft³, 8.3% (78.2% compaction)
LAB TEST DATA:  73.9% fines, 26.1% sand, LL= 28.4 PI= 13.3 SPG= 2.60
Maximum dry density:  105.1 lbf/ft³, optimum water content= 17.5%
Laboratory classification is LEAN CLAY WITH SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of tumbleweeds.  Surface is humocky.  Discontinued hole due to limit of
equipment.

COMMENTS:

LOG OF TEST PIT NO. TPR9-16-73

1

2

3

4

5

6

7
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12

13

14

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6175.3

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  2/11/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 9 PIPELINE

COORDINATES:  N 1,733,938   E 2,457,331

APPROXIMATE DIMENSIONS:  12'x18'x14.5'

DEPTH TO WATER:   NE     DATE:  2/11/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G150



4.7 ft (6170.1)

9.5 ft (6165.3)

14.8 ft (6160.0)

In-place
density taken

at 7.0 ft

s(CL)

SM
(lab

classification)

(CL)s

0.0 to 4.7 ft  SANDY LEAN CLAY:  About 60% fines with edium plasticity,
medium toughness, medium dry strength and slow dilatancy; about 40% fine
sand; maximum size, fine sand; weak reaction wiith HCl.

IN-PLACE CONDITION:  Dark brown, moist, stratified and firm.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

4.7 to 9.5 ft  SILTY SAND:  About 80% fine sand; about 20% nonplastic fines
with low dry strength and rapid dilatancy; maximum size, fine sand; weak
reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and moderate
cementation.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total:  83.0 lbf/ft³, 4.9% (78.3% compaction)
LAB TEST DATA:  56.7% sand, 43.3% fines, LL= NA PI= NP SPG= 2.61
Maximum dry density:  106.0 lbf/ft³, optimum water content= 16.3%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

9.5 to 14.8 ft  LEAN CLAY WITH SAND:  About 75% fines with medium
plasticity, medium toughness, medium dry strength and no dilatancy; about
25% fine sand; maximum size, fine sand; weak reaction with HCl.

IN-PLACE CONDITION:  Brown, dry, homogeneous and hard.

GEOLOGIC INTERPRETATION:  Quaternary Alluvium (Qal)

Surface vegetation consists of grasses and weeds.  Discontinued hole due to limit of equipment.COMMENTS:

LOG OF TEST PIT NO. TPR10-16-1

1

2

3

4

5
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7
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12

13

14

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H
SHEET 1 OF 1

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6174.8

METHOD OF EXPLORATION:  DEERE 310J BACKHOE

LOGGED BY:  P. Gardner

DATE EXCAVATED:  2/11/2016

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 10 PIPELINE

COORDINATES:  N 1,732,948   E 2,456,647

APPROXIMATE DIMENSIONS:  12'x18'x14.8'

DEPTH TO WATER:   NE     DATE:  2/11/2016

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

G151



0.0 to 4.2 ft CLAYEY SAND: About 80% fine sand; about 20% fines with low
plasticity, low toughness, low dry strength and slow dilatancy; maximum size,
fine sand; weak to strong reaction with HCl.

IN-PLACE CONDITION: Reddish brown in color; becomes grayish brown
from 2.2 to 4.2 ft, moderate cementation; roots throughout.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

4.2 to 6.0 ft POORLY GRADED SAND WITH CLAY: About 90% fine sand;
about 10% fines with low plasticity, low toughness, low dry strength slow
dilatancy; maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Reddish brown in color.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).
6.0 to 9.5 ft POORLY GRADED SAND WITH SILT: About 90% fine sand;
about 10% nonplastic fines with rapid dilatancy, low dry strength; maximum
size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Grayish brown in color, moderate cementation.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total: 93.9 lbs. / cu ft., 3.7 %. (86.1% compaction)
LAB TEST DATA: 50.7% sand, 49.3% fines, LL= NA, PI = NP  SPG =2.64
Maximum dry density= 109.1 lbs. / cu ft., optimum water content = 14.8%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).
9.5 to 10.5 ft SANDSTONE: Fine grained, tan in color, very soft (H7) and very
intensely weathered (W8) in top 0.5 ft; becomes soft (H6) and moderately to
intensely weathered (W6) below top 0.5 ft; thinly to moderately bedded;
intermittent iron oxide staining and calcareous zones; no reaction with HCl
outside calcareous zones. Recovered as 3 to 10 inch subangular fragments.

GEOLOGIC INTERPRETATION: Cretaceous Menefee Formation (Kmf)

In-place
density and

50 Lb sample
taken from 7.0

to 8.0 ft.

SC

SP-SC

SP-SM
(VISUAL)

SANDSTONE

4.2 ft (6176.5)

6.0 ft (6174.7)

9.5 ft (6171.2)

10.5 ft (6170.2)

SURFACE HEAVILY VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH.
DISCONTINUED EXCAVATION DUE TO REFUSAL ON SANDSTONE BEDROCK.

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6180.7

METHOD OF EXPLORATION:  CASE 580 SUPER M BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  9/16/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 10 PIPELINE

COORDINATES:  N 1,731,735   E 2,455,950

APPROXIMATE DIMENSIONS:  15.0'X10.0'X10.5'

DEPTH TO WATER:   WLNE     DATE:  9/16/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 1

COMMENTS:

LOG OF TEST PIT NO. TPR10-15-2

1

2

3

4

5

6

7

8

9

10

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in

G152



0.0 to 2.6 ft POORLY GRADED SAND: About 95% fine sand; about 5%
nonplastic fines with rapid dilatancy, and low dry strength; maximum size, fine
sand; weak reaction with HCl.

IN-PLACE CONDITION: Reddish brown in color.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

2.6 to 5.3 ft CLAYEY SAND: About 75% fine sand; about 25% fines with low
plasticity, low toughness, low dry strength and slow dilatancy; maximum size,
fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Reddish brown in color;  moderate cementation,
roots throughout.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

5.3 to 10.0 ft POORLY GRADED SAND WITH SILT: About 90% fine sand;
about 10% nonplastic fines with rapid dilatancy, and low dry strength;
maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Light brown in color, loosely consolidated.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 TO 8.0 ft.
Total: 93.5 lbs. / cu ft., 3.3%.( 85% compaction)
LAB TEST DATA: 65.4% sand, 34.6 % fines, LL= NA, PI = NP  SPG =2.63
Maximum dry density= 110.0 lbs. / cu ft., optimum water content =  14.4 %
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

10.0 to 11.5 ft SANDSTONE: Fine grained, tan in color, moderately soft (H5)
and moderately to intensely weathered (W6); thinly to moderately bedded;
intermittent calcareous zones; no reaction with HCl outside calcareous zones.
Thin lenses of hard (H3), slightly weathered (W3), grey sandstone present
near the top. Recovered as 3 to 10 inch subangular fragments.

GEOLOGIC INTERPRETATION:  Cretaceous Menefee Formation (Kmf)

In-place
density, 50 Lb
sample, and 1
gal corrosion
sample taken
from 7.0 to 8.0

ft.

SP

SC

SP-SM
(VISUAL)

SANDSTONE

2.6 ft (6203.2)

5.3 ft (6200.5)

10.0 ft (6195.8)

11.5 ft (6194.3)

SURFACE HEAVILY VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH.
DISCONTINUED EXCAVATION DUE TO REFUSAL ON SANDSTONE BEDROCK.

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6205.8

METHOD OF EXPLORATION:  CASE 580 SUPER M BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  9/16/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 10 PIPELINE

COORDINATES:  N 1,730,877   E 2,455,338

APPROXIMATE DIMENSIONS:  15.0'X10.0'X11.5'

DEPTH TO WATER:   WLNE     DATE:  9/16/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 1

COMMENTS:

LOG OF TEST PIT NO. TPR10-15-3

1

2

3

4

5

6

7

8

9

10

11

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in

G153



0.0 to 1.9 ft POORLY GRADED SAND: About 95% fine sand; about 5%
nonplastic fines with rapid dilatancy, and low dry strength; maximum size, fine
sand; weak reaction with HCl.

IN-PLACE CONDITION: Brown in color, roots throughout.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
1.9 to 6.5 ft CLAYEY SAND: About 75% fine sand; about 25% fines with
medium plasticity, medium toughness, medium dry strength and slow
dilatancy; maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Reddish brown in color; moderate cementation,
roots throughout.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

6.5 to 10.5 ft SILTY SAND: About 85% fine sand; about 15% nonplastic fines
with rapid dilatancy, and low dry strength; maximum size, fine sand; strong
reaction with HCl.

IN-PLACE CONDITION: Tan in color, moderate cementation.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 TO 8.0 ft.
Total: 97.9 lbs. / cu ft., 6.0%. (88.2 % compaction)
LAB TEST DATA: 77.6% sand, 22.4 % fines, LL= 27.2, PI = 1.0  SPG = 2.67
Maximum dry density= 111.0 lbs. / cu ft., optimum water content = 15.6 %
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

10.5 to 11.5 ft SANDSTONE: Fine grained, tan in color, moderately soft (H5)
and moderately to intensely weathered (W6); thinly to moderately bedded;
intermittent calcareous zones; no reaction with HCl outside calcareous zones.
Recovered as 3 to 10 inch subangular fragments.

GEOLOGIC INTERPRETATION: Cretaceous Menefee Formation (Kmf)

In-place
density and

50 Lb sample
taken from7.0

to 8.0 ft.

SP

SC

SM (LAB
CLASSIF)

SANDSTONE

1.9 ft (6210.9)

6.5 ft (6206.3)

10.5 ft (6202.3)

11.5 ft (6201.3)

SURFACE HEAVILY VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH.
DISCONTINUED EXCAVATION DUE TO REFUSAL ON SANDSTONE BEDROCK.
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12
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PLUS
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7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6212.8

METHOD OF EXPLORATION:  CASE 580 SUPER M BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  9/16/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 10 PIPELINE

COORDINATES:  N 1,729,646   E 2,454,403

APPROXIMATE DIMENSIONS:  15.0'X10.0'X11.5'

DEPTH TO WATER:   WLNE     DATE:  9/16/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 1

COMMENTS:

LOG OF TEST PIT NO. TPR10-15-4

1

2

3

4

5

6

7

8

9

10

11

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in

G154



0.0 to 2.0 ft POORLY GRADED SAND WITH SILT: About 90% fine sand;
about 10% nonplastic fines with rapid dilatancy, and low dry strength; trace
cobbles, maximum size, 100mm; strong reaction with HCl.

IN-PLACE CONDITION: Brown in color, roots throughout.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

2.0 to 11.0 ft SANDSTONE: Intermittent lenses of grey, hard (H3), moderately
to slightly weathered (W4) sandstone caprock in top 1.0 ft. The caprock is
moderately bedded, recovered as flat subangular fragments up to 1.4 ft X 0.5
ft. with Iron oxide staining. The main body of sandstone is predominately fine
grained, tan in color, soft (H6) to moderately soft (H5) and moderately to
intensely weathered (W6). The sandstone is thinly to moderately bedded, with
intermittent iron oxide staining and calcareous zones. No reaction with HCl
outside calcareous zones. Recovered as 3 to 10 inch subangular fragments.

GEOLOGIC INTERPRETATION: Cretaceous Menefee Formation (Kmf)

trSP-SM

SANDSTONE

2.0 ft (6258.5)

11.0 ft (6249.5)

SURFACE HEAVILY VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH.
DISCONTINUED EXCAVATION DUE TO REFUSAL ON SANDSTONE BEDROCK.

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6260.5

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  9/14/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 11 PIPELINE

COORDINATES:  N 1,727,486   E 2,453,041

APPROXIMATE DIMENSIONS:  15.0'X4.0'X11.0'

DEPTH TO WATER:   WLNE     DATE:  9/14/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 1

COMMENTS:

LOG OF TEST PIT NO. TPR11-15-1

1

2

3

4

5

6

7

8

9

10

11

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in
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0.0 to 1.0 ft CLAYEY SAND: About 80% fine sand; about 20% fines with low
plasticity, low toughness, low dry strength and slow dilatancy; maximum size,
fine sand; weak reaction with HCl.

IN-PLACE CONDITION: Grey in color, dry, roots throughout.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
1.0 to 1.3 ft LEAN CLAY: About 95% fines with medium to high plasticity,
medium to high dry strength, and medium to high toughness; about 5% fine
sand; maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Dark grey in color, dry, roots throughout.

BAG SAMPLE FROM 1.0 TO 1.3 ft.
LAB TEST DATA: 8.7% sand, 91.3 % fines, LL= 54.7, PI =36.9 SL= 9.4, SPG
= 2.55 Laboratory classification is FAT CLAY

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
1.3 to 3.4 ft POORLY GRADED SAND: About 95% fine sand; about 5%
nonplastic fines with rapid dilatancy, and low dry strength; maximum size, fine
sand; no reaction with HCl.
IN-PLACE CONDITION: Grey in color, dry, roots throughout.
GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
3.4 to 11.5 ft LEAN CLAY: About 95% fines with medium to high plasticity,
medium dry strength, and medium toughness; about 5% fine sand; maximum
size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Dark grey in color, dry, becomes moist below 6.0 ft,
roots throughout.
IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 TO 7.0 ft.
Total: 86.7 lbs. / cu ft., 16.3%. (92.3% compaction)
LAB TEST DATA: 11.4% sand, 88.6 % fines, LL=46.7 , PI = 29.4, SPG= 2.54
Maximum dry density=  93.9 lbs. / cu ft., optimum water content = 24.4 %
Laboratory classification is LEAN CLAY

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
11.5 to 14.0 ft CLAYEY SAND: About 80% fine sand; about 20% fines with
low plasticity, low toughness, low dry strength and slow dilatancy; maximum
size, fine sand; no reaction with HCl.
IN-PLACE CONDITION: Reddish brown in color, moist; calcite nodules below
12.0 ft.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

In-place
density, 50 Lb
sample, and 1
gal corrosion
sample taken
from 6.0 to 7.0

ft.

SC

CL (VISUAL)
CH (LAB
CLASSIF)

SP

CL

SC

1.0 ft (6246.4)
1.3 ft (6246.1)

3.4 ft (6244.0)

11.5 ft (6235.9)

14.0 ft (6233.4)

SURFACE HEAVILY VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH.
DIFFICULT EXCAVATION IN STIFF CLAY. DISCONTINUED EXCAVATION DUE TO LIMIT OF
EQUIPMENT.
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in

7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6247.4

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  9/14/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 11 PIPELINE

COORDINATES:  N 1,725,883   E 2,452,005

APPROXIMATE DIMENSIONS:  15.0'X10.0'X14.0'

DEPTH TO WATER:   WLNE     DATE:  9/14/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 1

COMMENTS:

LOG OF TEST PIT NO. TPR11-15-2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in
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0.0 to 14.0 ft CLAYEY SAND: About 80% fine sand; about 20% fines with low
plasticity, low toughness, low dry strength and slow dilatancy; maximum size,
fine sand; weak reaction with HCl.

IN-PLACE CONDITION: Tan color, roots in top 5 feet.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 TO 7.0 ft.
Total: 84.0  lbs. / cu ft., 6.2%. (78.4% compaction)
LAB TEST DATA: 60.4% fines, 39.6% sand, LL = 26.2 , PI = 6.7  SPG =2.6
Maximum dry density=  107.2 lbs. / cu ft., optimum water content = 15.0%
Laboratory classification is SANDY LEAN CLAY WITH SILT.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

In-place
density and

50 Lb sample
taken from 6.0

to 7.0 ft.

SC (VISUAL)
s(CL-ML)

(LAB
CLASSIF)

14.0 ft (6237.6)

SURFACE HEAVILY VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH.
DISCONTINUED EXCAVATION DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6251.6

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  9/14/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 11 PIPELINE

COORDINATES:  N 1,724,381   E 2,451,026

APPROXIMATE DIMENSIONS:  15.0'X10.0'X14.0'

DEPTH TO WATER:   WLNE     DATE:  9/14/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 1

COMMENTS:

LOG OF TEST PIT NO. TPR11-15-3

1

2
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11

12

13

14

CLASSIFICATION
GROUP
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3 -
5
in

G157



0.0 to 15.0 ft CLAYEY SAND: About 85% fine sand; about 15% fines with low
plasticity, low toughness, low dry strength and slow dilatancy; maximum size,
fine sand; weak reaction with HCl.

IN-PLACE CONDITION: Grayish tan in color; loosely consolidated, dry,
becomes moist below 11.0 ft, roots in top 1.0 foot.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 TO 7.0 ft.
Total: 84.0  lbs. / cu ft., 4.9% (77.2% compaction)
LAB TEST DATA: 62.3% sand,  37.7% fines, LL= 22.1, PI =0.7  SPG =2.58
Maximum dry density = 108.8 lbs. / cu ft., optimum water content = 15.3%
Laboratory classification is SILTY SAND.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

In-place
density and

50 Lb sample
taken from 6.0

to 7.0 ft.

SC (VISUAL)
SM (LAB
CLASSIF)

15.0 ft (6256.3)

SURFACE HEAVILY VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH
AND GRASS. DISCONTINUED EXCAVATION DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6271.3

METHOD OF EXPLORATION:  CASE 580 SUPER M BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  9/15/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 11 PIPELINE

COORDINATES:  N 1,722,031   E 2,449,505

APPROXIMATE DIMENSIONS:  15.0'X10.0'X15.0'

DEPTH TO WATER:   WLNE     DATE:  9/15/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 1

COMMENTS:

LOG OF TEST PIT NO. TPR11-15-4

1

2

3

4

5

6

7

8

9

10
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12
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14

15

CLASSIFICATION
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5
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0.0 to 1.3 ft CLAYEY SAND: About 80% fine sand; about 20% fines with low
plasticity, low toughness, low dry strength and slow dilatancy; maximum size,
fine sand; weak reaction with HCl.

IN-PLACE CONDITION: Tan color; roots in top 5 feet.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
 1.3 to 1.6 ft LEAN CLAY WITH SAND: About 80% fines with medium
plasticity, medium dry strength, and medium toughness; about 20% fine sand;
maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Dark gray in color, dry, horizon concentrated near
the bottom of roots.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
1.6 to 6.0 ft POORLY GRADED SAND: About 95% fine sand; about 5%
nonplastic fines with rapid dilatancy, and low dry strength; maximum size, fine
sand; no reaction with HCl.

IN-PLACE CONDITION: Grayish tan in color, dry.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
6.0 to 10.0 ft CLAYEY SAND: About 80% fine sand; about 20% fines with low
plasticity, low toughness, low dry strength and slow dilatancy; maximum size,
fine sand; weak reaction with HCl.

IN-PLACE CONDITION: Grayish tan color, dry.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 TO 7.0 ft.
Total:  81.0 lbs. / cu ft.,  5.7%. ( 75.2% compaction)
LAB TEST DATA: 63.1% sand, 36.9% fines, LL=25.6, PI = 6.6 SPG = 2.59
Maximum dry density=   107.7 lbs. / cu ft., optimum water content = 16.3%
Laboratory classification is CLAYEY SAND WITH SILT.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
10.0 to 16.0 ft POORLY GRADED SAND: About 95% fine sand; about 5%
nonplastic fines with rapid dilatancy, and low dry strength; maximum size, fine
sand; no reaction with HCl.

IN-PLACE CONDITION: Grayish tan in color, dry.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

In-place
density and

50 Lb sample
taken from 6.0

to 7.0 ft.

SC

(CL)s
SP

SC (VISUAL)

SP

1.3 ft (6278.3)
1.6 ft (6278.0)

6.0 ft (6273.6)

10.0 ft (6269.6)

16.0 ft (6263.6)

SURFACE HEAVILY VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH.
DISCONTINUED EXCAVATION DUE TO LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6279.6

METHOD OF EXPLORATION:  CASE 580 SUPER M BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  9/15/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 11 PIPELINE

COORDINATES:  N 1,721,123   E 2,448,904

APPROXIMATE DIMENSIONS:  15.0'X10.0'X16.0'

DEPTH TO WATER:   WLNE     DATE:  9/15/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 1

COMMENTS:

LOG OF TEST PIT NO. TPR11-15-5
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CLASSIFICATION
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0.0 to 3.0 ft POORLY GRADED SAND WITH SILT: About 90% fine sand;
about 10% nonplastic fines with rapid dilatancy, and low dry strength;
maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Grayish brown in color, stratifiied dunes, moderate
cementation.

GEOLOGIC INTERPRETATION: Quaternary Eolian (Qeo)
3.0 to 3.4 ft CLAYEY SAND: About 80% fine sand; about 20% fines with low
plasticity, low toughness, low dry strength and slow dilatancy; maximum size,
fine sand; weak reaction with HCl.

IN-PLACE CONDITION: Tan color, intermittent iron oxide staining, dry, roots
throughout.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
3.4 to 4.0 ft POORLY GRADED SAND WITH SILT: About 90% fine sand;
about 10% nonplastic fines with rapid dilatancy, and low dry strength;
maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Grayish brown in color, stratifiied, moderate
cementation.

GEOLOGIC INTERPRETATION: Quaternary Eolian (Qeo)
4.0 to 15.5 ft CLAYEY SAND: About 70% fine sand; about 30% fines with low
to medium plasticity, low toughness, low dry strength and slow dilatancy;
maximum size, fine sand; strong reaction with HCl.
IN-PLACE CONDITION: Grayish tan in color, moderate cementation.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 6.0 TO 7.0 ft.
Total:  85.9 lbs. / cu ft.,  8.3%.(78.8% compaction)
LAB TEST DATA: 64.5% fines, 35.5% sand, LL = 33.0, PI =18.6  SPG = 2.59
Maximum dry density = 109.0 lbs. / cu ft., optimum water content = 16.2 %
Laboratory classification is SANDY LEAN CLAY

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

In-place
density, 50 Lb
sample and 1
gal corrosion
sample taken
from 6.0 to 7.0

ft.

SP-SM

SC

SC (VISUAL)
s(CL) (LAB
CLASSIF)

3.0 ft (6283.9)
3.4 ft (6283.5)

4.0 ft (6282.9)

15.5 ft (6271.4)

SURFACE HEAVILY VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH.
AREA COVERED BY SAND DUNES UP TO 3 FEET TALL. DISCONTINUED EXCAVATION TO
LIMIT OF EQUIPMENT.
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7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6286.9

METHOD OF EXPLORATION:  CASE 580 SUPER M BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  9/15/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 11 PIPELINE

COORDINATES:  N 1,720,451   E 2,448,460

APPROXIMATE DIMENSIONS:  15.0'X10.0'X15.5'

DEPTH TO WATER:   WLNE     DATE:  9/15/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 1

COMMENTS:

LOG OF TEST PIT NO. TPR11-15-6

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in

G160



IN-PLACE
DENSITY

TAKEN AT 7.0
FEET

SP-SM

SM

0.0 to 1.2 ft POORLY GRADED SAND WITH SILT:  About 90% fine sand; about
10% non plastic fines with no toughness, no dry strength; maximum size, fine
sand; no reaction with HCl.

IN-PLACE CONDITION: Tan in color, dry

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)
1.2 to 14.6 ft SILTY SAND: About 80% fine sand; about 20% nonplastic fines with
low toughness, low to no dry strength; maximum size, fine sand;  no reaction with
HCl.

IN-PLACE CONDITION: Tan in color, dry

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total: 95.8 lbs. / cu ft., 3.7 %.(88.6 % compaction)
LAB TEST DATA: 72.7% sand, 21.4 % fines, 5.9% gravel LL= NA, PI = NP  SPG
=2.64
Maximum dry density= 108.1 lbs. / cu ft., optimum water content = 14.2%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

1.2 ft (6295.9)

14.6 ft (6282.5)

SURFACE HEAVILY VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH,
DISCONTINUED DUE TO LIMIT OF EQUIPMENT.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NGWSP

GROUND ELEVATION:  6297.1

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/21/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  PIPELINE

COORDINATES:  N 1,716,515   E 2,447,324

APPROXIMATE DIMENSIONS:  15.0'X10.0'X14.6'

DEPTH TO WATER:   WLNE     DATE:  10/21/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR11-15-8

1

2

3

4

5

6

7

8

9

10

11

12

13

14

SHEET 1 OF 1
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IN-PLACE
DENSITY

TAKEN AT 7.0
FEET

SC (VISUAL)
SM (LAB
CLASS)

s(CL)

SANDSTONE

0.0 to 11.4 FT CLAYEY SAND: About 75% fine sand; about 25% fines with
medium plasticity, medium toughness, medium dry strength and slow dilatancy;
maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Reddish brown in color; calcite cement, roots
throughout.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total: 102.9 lbs. / cu ft., 4.8 %.(93.3 % compaction)
LAB TEST DATA: 70.6% sand, 29.4 % fines, LL= NA, PI= NP  SPG= 2.65
Maximum dry density= 110.3 lbs. / cu ft., optimum water content = 14.2%
Laboratory classification is SILTY SAND

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

11.4 to 12.8 FT SANDY LEAN CLAY: About 50% medium plastic fines with
medium dry strength, medium toughness; about 50% fine sand; maximum size,
fine sand; no reaction with HCl.

IN-PLACE CONDITION: Brown in color.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).
12.8 to 13.0 FT SANDSTONE: Fine grained, tan in color, moderately soft (H5),

11.4 ft (6304.1)

12.8 ft (6302.7)
13.0 ft (6302.5)

SURFACE HEAVILY VEGETATED WITH RUSSIAN THISTLE, AND OCCASOINAL SAGE BRUSH.
DISCONTINUED DUE TO REFUSAL ON BEDROCK.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NGWSP

GROUND ELEVATION:  6315.5

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/20/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  PIPELINE

COORDINATES:  N 1,714,685   E 2,447,172

APPROXIMATE DIMENSIONS:  15.0'X10.0'X13.0'

DEPTH TO WATER:   WLNE     DATE:  10/20/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR11-15-9

1

2

3

4

5

6

7

8

9

10

11

12

13

SHEET 1 OF 2
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moderately weathered (W5).

GEOLOGIC INTERPRETATION: Cretaceous Menefee Formation (Kmf)

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NGWSP

GROUND ELEVATION:  6315.5

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/20/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  PIPELINE

COORDINATES:  N 1,714,685   E 2,447,172

APPROXIMATE DIMENSIONS:  15.0'X10.0'X13.0'

DEPTH TO WATER:   WLNE     DATE:  10/20/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR11-15-9 SHEET 2 OF 2
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IN-PLACE
DENSITY

TAKEN AT 7.0
FEET

SC

SM
SC (VISUAL)
s(ML)(LAB

CLASS)

0.0 to 5.9 ft CLAYEY SAND: About 75% fine sand; about 25% fines with medium
plasticity, medium toughness, medium dry strength and slow dilatancy; maximum
size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Reddish brown in color; calcite cement, roots
throughout.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

5.9 to 6.2 ft SILTY SAND: About 80% fine sand; about 20% nonplastic fines with
rapid dilatancy, and low dry strength; maximum size, fine sand; strong reaction
with HCl.

IN-PLACE CONDITION: Brown in color.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).
6.2 to 14.5 ft CLAYEY SAND: About 75% fine sand; about 25% fines with
medium plasticity, medium toughness, medium dry strength and slow dilatancy;
maximum size, fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Brown in color.

IN-PLACE UNIT WEIGHT AND MOISTURE FROM 7.0 ft.
Total: 93.8 lbs. / cu ft., 6.7 %.(82.5 % compaction)
LAB TEST DATA: 52.8% fines, 47.2% sand, LL= 22.2, PI = 3.4  SPG =2.64
Maximum dry density= 113.7 lbs. / cu ft., optimum water content = 14.3%
Laboratory classification is SANDY SILT

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal).

5.9 ft (6378.5)
6.2 ft (6378.2)

14.5 ft (6369.9)

SURFACE HEAVILY VEGETATED WITH RUSSIAN THISTLE, AND OCCASOINAL SAGE BRUSH.
DISCONTINUED EXCAVATION DUE TO LIMIT OF EQUIPMENT.

COMMENTS:

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NGWSP

GROUND ELEVATION:  6384.4

METHOD OF EXPLORATION:  CASE 680 L BACKHOE

LOGGED BY:  J. GILBERT

DATE EXCAVATED:  10/20/2015

CLASSIFICATION
GROUP
SYMBOL

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  PIPELINE

COORDINATES:  N 1,713,352   E 2,444,252

APPROXIMATE DIMENSIONS:  15.0' X 10.0' X14.5'

DEPTH TO WATER:   WLNE     DATE:  10/20/2015

% PLUS 3 in
(BY VOLUME)

3 -
5
in

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation LOG OF TEST-PIT/HAND-AUGER NO. TPR11-15-10

1

2

3

4

5

6

7

8

9

10

11

12

13

14

SHEET 1 OF 1
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0.0 to 6.0 ft CLAYEY SAND: About 80% fine sand; about 20% fines with low
plasticity, low toughness, low dry strength and slow dilatancy; maximum size,
fine sand; strong reaction with HCl.

IN-PLACE CONDITION: Brown in color; becomes grayish brown from 2.2 to
4.3 ft, moderate cementation; roots in top 4 feet.

GEOLOGIC INTERPRETATION: Quaternary Alluvium (Qal)

6.0 to 13.5 ft SANDSTONE: Fine grained, tan in color, soft (H6), intensely to
moderately weathered (W6), thinly to moderately bedded; intermittent iron
oxide staining and calcareous zones. Recovered predominately as 3 to 10
inch flat subangular fragments with some as large as 1.6 ft in diameter. No
reaction with HCl outside calcareous zones.

GEOLOGIC INTERPRETATION: Cretaceous Menefee Formation (Kmf)

13.5 to 14.0 ft CLAYSTONE: Grey in color, mottled, soft (H6) moderately
weathered (W5), moist, intermittent iron oxide staining and calcite nodules;
strong reaction with HCl. Recovered as 2 to 4 inch subangular fragments.

GEOLOGIC INTERPRETATION: Cretaceous Menefee Formation (Kmf)

SC

SANDSTONE

6.0 ft (6370.9)

13.5 ft (6363.4)

14.0 ft (6362.9)

SURFACE HEAVILY VEGETATED WITH RUSSIAN THISTLE, AND OCCASIONAL SAGE BRUSH.
DISCONTINUED EXCAVATION DUE TO REFUSAL ON CLAYSTONE BEDROCK.

5 -
12
in

PLUS
12
in

7-1336-A (1-86)
Bureau of Reclamation

CLASSIFICATION AND DESCRIPTION OF MATERIAL

(SEE USBR 5000, 5005)D
E

P
T

H

PROJECT:  NAVAJO GALLUP WATER SUPPLY PROJECT

GROUND ELEVATION:  6376.9

METHOD OF EXPLORATION:  CASE 580 SUPER M BACKHOE

LOGGED BY:  C. BEYER

DATE EXCAVATED:  9/16/2015

FEATURE:  REACHES 9, 10 AND 11

LOCATION:  REACH 11 PIPELINE

COORDINATES:  N 1,712,142   E 2,443,791

APPROXIMATE DIMENSIONS:  15.0'X8.0'X14.0'

DEPTH TO WATER:   WLNE     DATE:  9/16/2015

% PLUS 3 in
(BY VOLUME)

SHEET 1 OF 1

COMMENTS:

LOG OF TEST PIT NO. TPR11-15-12

1

2

3

4

5

6

7

8

9

10

11

12

13

14

CLASSIFICATION
GROUP
SYMBOL

3 -
5
in
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SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

SP
T 

#1
 

5.
0-

6.
5 

SM
 

13
.9

 
14

.3
 

71
.8

 
0.

0 
0.

0 
0.

0 
N

P 
N

P 
- 

- 
3.

9 
- 

2.
63

 
- 

- 
- 

- 

N
O

TE
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 p
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SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

SP
T 

#1
 

3.
5 

– 
5.

0 
**

* 
20

.4
 

31
.0

 
48

.6
 

0.
0 

0.
0 

0.
0 

**
* 

**
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- 
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17
.6
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.0

 –
 1

2.
5 

**
* 

42
.4

 
37

.0
 

20
.6

 
0.

0 
0.

0 
0.

0 
**

* 
**

* 
- 

- 
3.

0 
- 

2.
63

 
- 

- 
- 

- 

SP
T 

#5
 

13
.5

 –
 1

5.
0 

**
* 

42
.1

 
40

.2
 

17
.7

 
0.

0 
0.

0 
0.

0 
**

* 
**

* 
- 

- 
17

.7
 

- 
2.

65
 

- 
- 

- 
- 

SP
T 

#6
 

16
.0

 –
 1

7.
5 

**
* 

36
.9

 
33

.9
 

29
.2

 
0.

0 
0.

0 
0.

0 
**

* 
**

* 
- 

- 
17

.2
 

- 
2.

67
 

- 
- 

- 
- 

SP
T 

#7
 

18
.5

 –
 2

0.
0 

**
* 

32
.8

 
26

.2
 

41
.0

 
0.

0 
0.

0 
0.

0 
**

* 
**

* 
- 

- 
18

.7
 

- 
2.

62
 

- 
- 

- 
- 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ri
c 

eq
ui

va
le

nt
s o

f n
um

be
rs

 d
ir

ec
tly

 a
bo

ve
. 

**
* 

At
te

rb
er

g 
Li

m
its

 L
ab

 sa
m

pl
es

 n
ot

-la
be

le
d.

  
  

G167



SU
M

M
A

R
Y

 O
F 

PH
Y

SI
C

A
L

 P
R

O
PE

R
T

IE
S 

T
E

ST
 R

E
SU

LT
S 

PR
O

JE
C

T
: 

 N
av

aj
o 

G
al

lu
p 

W
at

er
 S

up
pl

y 
Pr

oj
ec

t 
  

  
  

  
FE

A
T

U
R

E
: 

 R
ea

ch
 9

 
  

  
 P

ag
e 

1 
of

 1
 

  
  

  
  

D
H

R
9-

15
-3

 

ID
E

N
T

IF
IC

A
T

IO
N

 
PA

R
T

IC
L

E
 S

IZ
E

 F
R

A
C

T
IO

N
S 

IN
 P

E
R

C
E

N
T

 
C

O
N

SI
ST

E
N

C
Y

 L
IM

IT
S 

IN
-P

L
A

C
E

 D
E

N
SI

T
Y

 
C

O
M

PA
C

T
IO

N
 T

E
ST

S 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

SP
T 

#1
 

3.
5 

– 
5.

0 
S(

C
L)
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.6
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.0
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0.
0 

26
.9

 
12

.4
 

- 
- 

4.
4 

2.
67

 
2.

56
 

- 
- 

- 
- 

SP
T 

#3
 

8.
5 

– 
10

.0
 

C
H

 
55

.1
 

34
.9

 
10

.0
 

0.
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.0

 –
 1

2.
5 

(C
L)

S 
42

.3
 

42
.2

 
15

.5
 

0.
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SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

SP
T 

#1
 

3.
8-

5.
3 

SM
 

8.
5 

8.
9 

82
.6

 
0.

0 
0.

0 
0.

0 
N

A
 

N
P 

- 
- 

3.
0 

- 
2.

61
 

- 
- 

- 
- 

SP
T 

#2
 

6.
3-

7.
8 

SM
 

8.
4 

5.
8 

85
.8

 
0.

0 
0.

0 
0.

0 
N

A
 

N
P 

- 
- 

2.
3 

- 
2.

63
 

- 
- 

- 
- 

SP
T 

#3
 

8.
8-

10
.3

 
SM

 
17

.3
 

15
.8

 
66

.9
 

0.
0 

0.
0 

0.
0 

20
.1

 
3.

5 
- 

- 
4.

7 
- 

2.
61

 
- 

- 
- 

- 

SP
T 

#4
 

11
.3

-1
2.

8 
SM

 
9.

0 
11

.3
 

79
.6

 
0.

1 
0.

0 
0.

0 
N

A
 

N
P 

- 
- 

2.
9 

N
A

 
2.

62
 

- 
- 

- 
- 

SP
T 

#5
 

13
.8

-1
5.

3 
SC

 
14

.0
 

30
.8

 
55

.2
 

0.
0 

0.
0 

0.
0 

21
.0

 
7.

4 
- 

- 
4.

7 
- 

2.
60

 
- 

- 
- 

- 

SP
T 

#6
 

16
.3

-1
7.

8 
(S

M
) g

 
4.

3 
9.

1 
65

.6
 

21
.0

 
0.

0 
0.

0 
N

A
 

N
P 

- 
- 

1.
1 

2.
42

 
2.

60
 

- 
- 

- 
- 

SP
T 

#7
 

18
.8

-2
0.

3 
SM

 
3.

4 
6.

5 
79

.1
 

11
.0

 
0.

0 
0.

0 
N

A
 

N
P 

- 
- 

0.
6 

2.
42

 
2.

63
 

- 
- 

- 
- 
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um
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rs
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 p
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SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

SP
T 

#1
 

5.
0-

6.
5 

SC
-S

M
 

20
.0

 
7.

7 
72

.3
 

0.
0 

0.
0 

0.
0 

23
.6

 
5.

0 
- 

- 
4.

9 
- 

2.
54

 
- 

- 
- 

- 

SP
T 

#2
 

7.
5-

9.
0 

SC
 

24
.0

 
9.

1 
66

.9
 

0.
0 

0.
0 

0.
0 

26
.6

 
7.

1 
- 

- 
6.

2 
- 

2.
62

 
- 

- 
- 

- 

SP
T 

#3
 

10
.0

-1
1.

5 
SC

-S
M

 
22

.0
 

10
.2

 
67

.8
 

0.
0 

0.
0 

0.
0 

24
.4

 
6.

5 
- 

- 
5.

9 
- 

2.
62

 
- 

- 
- 

- 

SP
T 

#4
 

12
.5

-1
4.

0 
(G

M
) S

7.
5 

15
.3

 
37

.5
 

39
.7

 
0.

0 
0.

0 
N

P 
N

P 
- 

- 
2.

7 
2.

34
 

2.
52

 
- 

- 
- 

- 

SP
T 

#5
 

15
.0

-1
6.

5 
(S

M
) G

7.
6 

11
.6

 
56

.5
 

24
.3

 
0.

0 
0.

0 
N

A
 

N
P 

- 
- 

3.
2 

2.
34

 
2.

54
 

- 
- 

- 
- 

SP
T 

#6
 

17
.5

-1
9.

0 
(S

M
) G

4.
9 

8.
9 

68
.2

 
18

.0
 

0.
0 

0.
0 

N
P 

N
P 

- 
- 

2.
9 

2.
39

 
2.

64
 

- 
- 

- 
- 

SP
T 

#7
 

20
.0

-2
1.

5 
 (

SM
) G

 
5.

9 
10

.2
 

49
.3

 
34

.6
 

0.
0 

0.
0 

N
P 

N
P 

- 
- 

3.
2 

2.
36

 
2.

53
 

- 
- 

- 
- 

SP
T 

#8
 

25
.0

-2
6.

5 
SM

 
8.

8 
11

.6
 

77
.8

 
1.

8 
0.

0 
0.

0 
N

P 
N

P 
- 

- 
8.

3 
2.

33
 

2.
59

 
- 

- 
- 

- 
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SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

SP
T 

#1
 

5.
0-

6.
5 

C
H

 
69

.2
 

25
.1

 
5.

7 
0.

0 
0.

0 
0.

0 
11

4.
3 

94
.0

 
14

.9
 

- 
15

.7
 

- 
2.

65
 

- 
- 

- 
- 

SP
T 

#2
 

7.
5-

8.
0 

(C
L)

s
24

.1
 

47
.0

 
28

.9
 

0.
0 

0.
0 

0.
0 

40
.5

 
26

.3
 

21
.2

 
6.

6 
- 

2.
72

 
- 

- 
- 

- 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
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SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

SP
T 

#1
 

5.
0-

5.
7 

SM
 

11
.0

 
16

.7
 

67
.8

 
4.

5 
0.

0 
0.

0 
19

.2
 

0.
7 

- 
- 

2.
6 

2.
40

 
- 

- 
- 

- 
- 

SP
T 

#2
 

7.
5-

9.
0 

(S
C

) G
15

.2
 

18
.7

 
34

.3
 

31
.8

 
0.

0 
0.

0 
29

.4
 

15
.1

 
- 

- 
4.

0 
2.

51
 

2.
50

 
- 

- 
- 

- 

SP
T 

#3
 

10
.0

-1
1.

5 
C

H
 

68
.0

 
26

.8
 

5.
2 

0.
0 

0.
0 

0.
0 

62
.4

 
40

.4
 

4.
9 

- 
14

.4
 

- 
2.

61
 

- 
- 

- 
- 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
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 m
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nt
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 d
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SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

SP
T 

#1
 

3.
4 

-4
.9

 
SC

-S
M

 
18

.8
 

23
.5

 
57

.7
 

0.
0 

0.
0 

0.
0 

22
.3

 
4.

4 
- 

- 
3.

9 
- 

2.
62

 
- 

- 
- 

- 

SP
T 

#2
 

5.
9 

– 
7.

4 
SC

 
24

.5
 

17
.4

 
58

.1
 

0.
0 

0.
0 

0.
0 

24
.6

 
9.

1 
- 

- 
5.

0 
- 

2.
60

 
- 

- 
- 

- 

SP
T 

#3
 

8.
4 

– 
9.

9 
S(

C
L)

 
30

.8
 

21
.9

 
47

.3
 

0.
0 

0.
0 

0.
0 

27
.3

 
14

.8
 

- 
- 

5.
8 

- 
2.

64
 

- 
- 

- 
- 

SP
T 

#4
 

10
.9

 –
 1

2.
4 

SM
13

.9
 

15
.4

 
70

.7
 

0.
0 

0.
0 

0.
0 

N
/A

 
N

/P
 

- 
- 

1.
3 

- 
- 

- 
- 

- 
- 

SP
T 

#5
 

13
.4

 –
 1

4.
9 

SM
 

10
.9

 
16

.9
 

72
.2

 
0.

0 
0.

0 
0.

0 
N

/A
 

N
/P

 
- 

- 
2.

3 
- 

2.
68

 
- 

- 
- 

- 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
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SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

B
A

G
 #

1 
0.

0-
2.

5 
(G

M
) S

8.
1 

7.
3 

35
.4

 
49

.2
 

0.
0 

0.
0 

N
P 

N
P 

- 
- 

4.
8 

2.
38

 
2.

54
 

- 
- 

- 
- 

N
O

TE
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 p
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 m
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SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

SP
T 

#1
 

3.
5-

5.
0 

SM
 

13
.2

 
20

.6
 

66
.2

 
0.

0 
0.

0 
0.

0 
N

A
 

N
P 

- 
- 

3.
3 

- 
2.

60
 

- 
- 

- 
- 

SP
T 

#2
 

6.
0-

7.
5 

SC
-S

M
 

18
.6

 
30

.9
 

50
.5

 
0.

0 
0.

0 
0.

0 
24

.8
 

5.
8 

- 
- 

5.
3 

- 
2.

61
 

- 
- 

- 
- 

SP
T 

#3
 

8.
5-

10
.0

 
SM

 
8.

4 
8.

9 
81

.8
 

0.
9 

0.
0 

0.
0 

21
.1

 
N

P 
- 

- 
1.

5 
N

A
 

2.
58

 
- 

- 
- 

- 

SP
T 

#4
 

11
.0

-1
2.

5 
SC

 
14

.4
 

28
.3

 
57

.3
 

0.
0 

0.
0 

0.
0 

22
.5

 
7.

2 
- 

- 
4.

1 
- 

2.
61

 
- 

- 
- 

- 

SP
T 

#5
 

13
.5

-1
5.

0 
SM

 
7.

8 
11

.9
 

79
.5

 
0.

8 
0.

0 
0.

0 
N

A
 

N
P 

- 
- 

1.
7 

N
A

 
2.

65
 

- 
- 

- 
- 

SP
T 

#6
 

16
.0

-1
7.

5 
s(C

L)
 

36
.8

 
24

.5
 

38
.7

 
0.

0 
0.

0 
0.

0 
42

.3
 

23
.8

 
12

.2
 

- 
9.

7 
- 

2.
54

 
- 

- 
- 

- 

SP
T 

#7
 

18
.5

-2
0.

0 
(C

L)
s

41
.8

 
32

.3
 

25
.9

 
0.

0 
0.

0 
0.

0 
46

.7
 

32
.0

 
10

.5
 

- 
5.

7 
- 

N
A

 
- 

- 
- 

- 

SP
T 

#8
 

23
.5

-2
5.

0 
SM

 
10

.6
 

6.
9 

69
.7

 
12

.8
 

0.
0 

0.
0 

N
A

 
N

P 
- 

- 
2.

4 
2.

42
 

2.
57

 
- 

- 
- 

- 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ri
c 

eq
ui

va
le

nt
s o

f n
um

be
rs

 d
ir

ec
tly

 a
bo

ve
. 
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E
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T
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av
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o 

G
al
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p 

W
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er
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y 
Pr

oj
ec

t
  

FE
A

T
U

R
E

: 
 

 R
ea

ch
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 P

ag
e 

1 
of

 1
 

  
  

  
  

D
H

R
9-

15
-1

2 

ID
E

N
T

IF
IC

A
T

IO
N

 
PA

R
T

IC
L

E
 S

IZ
E

 F
R

A
C

T
IO

N
S 

IN
 P

E
R

C
E

N
T

 
C

O
N

SI
ST

E
N

C
Y

 L
IM

IT
S 

IN
-P

L
A

C
E

 D
E

N
SI

T
Y

 
C

O
M

PA
C

T
IO

N
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E
ST

S 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

SP
T 

#1
 

5.
0-

6.
5 

SM
 

12
.3

 
22

.7
 

65
.0

 
0.

0 
0.

0 
0.

0 
21

.7
 

3.
7 

- 
- 

4.
4 

- 
2.

55
 

- 
- 

- 
- 

SP
T 

#2
 

7.
5-

9.
0 

SC
-S

M
 

17
.2

 
32

.6
 

50
.2

 
0.

0 
0.

0 
0.

0 
23

.2
 

4.
5 

- 
- 

7.
6 

- 
2.

61
 

- 
- 

- 
- 

SP
T 

#3
 

10
.0

-1
1.

5 
SM

 
13

.0
 

27
.6

 
59

.4
 

0.
0 

0.
0 

0.
0 

N
A

 
N

P 
- 

- 
7.

2 
- 

2.
63

 
- 

- 
- 

- 

SP
T 

#4
 

12
.5

-1
4.

0 
s(

C
L-

M
L)

 
16

.0
 

43
.7

 
40

.3
 

0.
0 

0.
0 

0.
0 

25
.1

 
5.

3 
- 

- 
8.

3 
- 

2.
57

 
- 

- 
- 

- 

SP
T 

#5
 

15
.0

-1
6.

5 
SM

 
12

.6
 

26
.4

 
61

.0
 

0.
0 

0.
0 

0.
0 

N
A

 
N

P 
- 

- 
5.

0 
- 

2.
64

 
- 

- 
- 

- 

SP
T 

#6
 

17
.5

-1
9.

0 
SM

 
11

.2
 

24
.6

 
64

.2
 

0.
0 

0.
0 

0.
0 

N
A

 
N

P 
- 

- 
3.

8 
- 

2.
56

 
- 

- 
- 

- 

SP
T 

#7
 

20
.0

-2
1.

5 
SM

 
10

.3
 

23
.4

 
66

.3
 

0.
0 

0.
0 

0.
0 

N
A

 
N

P 
- 

- 
3.

7 
- 

2.
63

 
- 

- 
- 

- 

SP
T 

#8
 

25
.0

-2
6.

5 
SM

 
12

.4
 

22
.9

 
62

.4
 

2.
3 

0.
0 

0.
0 

N
A

 
N

P 
- 

- 
3.

8 
2.

23
 

2.
64

 
- 

- 
- 

- 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ri
c 

eq
ui

va
le

nt
s o

f n
um

be
rs

 d
ir

ec
tly

 a
bo

ve
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A
R

Y
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F
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H
Y

S
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A
L
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R

O
P

E
R

T
IE

S
 T

E
S

T
 R

E
S

U
L

T
S

 

P
R

O
J

E
C

T
: 

 N
a
v
a
jo

 G
a
ll

u
p

 W
a

te
r 

S
u

p
p

ly
 P

ro
je

ct
 

F
E

A
T

U
R

E
: 

 R
ea

ch
 9

 
  

  
 P

a
g

e 
1

 o
f 

1
 

D
H

R
9
-1

5
-1

3
 

ID
E

N
T

IF
IC

A
T

IO
N

 
P

A
R

T
IC

L
E

 S
IZ

E
 F

R
A

C
T

IO
N

S
 I

N
 P

E
R

C
E

N
T

 
C

O
N

S
IS

T
E

N
C

Y
 L

IM
IT

S
 

IN
-P

L
A

C
E

 D
E

N
S

IT
Y

 
C

O
M

P
A

C
T

IO
N

 T
E

S
T

S
 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 

SYMBOL 

F
IN

E
S

 

SAND #200 (0.074mm) 

to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 

to 3” (76.2mm) 

COBBLES 3” (76.2mm) 

to 5” (127mm) 

OVERSIZE Larger than 5” 

(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 

CONTENT- % 

SPECIFIC GRAVITY 

PLUS No. 4 

SPECIFIC GRAVITY 

MINUS No. 4 

MAXIMUM DRY 

DENSITY - pcf 

OPTIMUM MOISTURE 

CONTENT - % 

PENETRATION 

RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 

0.005mm 

0.005 to 0.074mm 

S
P

T
 #

1
 

3
.1

 –
 4

.6
 

S
M

 
9

.9
 

6
.6

 
6

9
.1

 
1

4
.4

 
0

.0
 

0
.0

 
N

P
 

N
P

 
- 

- 
2

.5
 

2
.3

6
 

2
.6

1
 

- 
- 

- 
- 

S
P

T
 #

2
 

5
.6

 –
 7

.1
 

S
(C

L
) 

2
2

.7
 

3
9

.0
 

2
3

.7
 

1
4

.6
 

0
.0

 
0

.0
 

3
2

.1
 

1
4

.5
 

- 
- 

4
.2

 
2

.4
3
 

2
.5

6
 

- 
- 

- 
- 

S
P

T
 #

3
 

8
.1

 –
 9

.6
 

S
C

-S
M

 
1

4
.9

 
1

6
.7

 
6

6
.5

 
1

.9
 

0
.0

 
0

.0
 

2
0

.6
 

7
.0

 
- 

- 
3

.9
 

2
.4

4
 

2
.6

3
 

- 
- 

- 
- 

S
P

T
 #

4
 

1
0

.6
 –

 1
2

.1
 

S
M

1
5

.1
 

2
0

.4
 

6
4

.5
 

0
.0

 
0

.0
 

0
.0

 
N

P
 

N
P

 
- 

- 
4

.3
 

- 
2

.6
5
 

- 
- 

- 
- 

S
P

T
 #

5
 

1
3

.1
 –

 1
4

.6
 

S
C

 
1

7
.2

 
2

7
.4

 
5

5
.4

 
0

.0
 

0
.0

 
0

.0
 

2
3

.2
 

8
.0

 
- 

- 
4

.1
 

- 
2

.6
0
 

- 
- 

- 
- 

S
P

T
 #

6
 

1
5

.6
 –

 1
7

.1
 

S
M

1
1

.6
 

2
2

.8
 

6
3

.7
 

1
.9

 
0

.0
 

0
.0

 
N

P
 

N
P

 
- 

- 
3

.7
 

2
.2

6
 

2
.6

2
 

- 
- 

- 
- 

S
P

T
 #

7
 

1
8

.1
 –

 1
9

.6
 

S
M

1
4

.9
 

2
9

.7
 

5
5

.4
 

0
.0

 
0

.0
 

0
.0

 
N

P
 

N
P

 
- 

- 
4

.5
 

- 
2

.5
2
 

- 
- 

- 
- 

S
P

T
 #

8
 

2
3

.6
 –

 2
5

.1
 

S
(C

L
) 

3
1

.6
 

3
0

.9
 

3
7

.5
 

0
.0

 
0

.0
 

0
.0

 
3

4
.0

 
2

2
.0

 
- 

- 
9

.7
 

- 
2

.6
7
 

- 
- 

- 
- 

N
O

T
E

: 
N

u
m

b
er

s 
in

 p
a

re
n

th
es

es
 a

re
 m

et
ri

c 
eq

u
iv

a
le

n
ts

 o
f 

n
u

m
b

er
s 

d
ir

ec
tl

y 
a

b
o

ve
. 
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SU
M

M
A

R
Y

 O
F 

PH
Y

SI
C

A
L

 P
R

O
PE

R
T

IE
S 

T
E

ST
 R

E
SU

LT
S 

PR
O

JE
C

T
: 

 N
av

aj
o 

G
al

lu
p 

W
at

er
 S

up
pl

y 
Pr

oj
ec

t
  

FE
A

T
U

R
E

: 
 

 R
ea

ch
 9

 
  

  
 P

ag
e 

1 
of

 1
 

  
  

  
  

D
H

R
9-

15
-1

5 

ID
E

N
T

IF
IC

A
T

IO
N

 
PA

R
T

IC
L

E
 S

IZ
E

 F
R

A
C

T
IO

N
S 

IN
 P

E
R

C
E

N
T

 
C

O
N

SI
ST

E
N

C
Y

 L
IM

IT
S 

IN
-P

L
A

C
E

 D
E

N
SI

T
Y

 
C

O
M

PA
C

T
IO

N
 T

E
ST

S 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

SP
T#

 1
 

5.
0-

6.
1 

SM
 

9.
6 

11
.7

 
68

.4
 

10
.3

 
0.

0 
0.

0 
N

A
 

N
P 

- 
- 

2.
6 

2.
46

 
2.

60
 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ri
c 

eq
ui

va
le

nt
s o

f n
um

be
rs

 d
ir

ec
tly

 a
bo

ve
. 
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R
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E
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S 
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O

JE
C

T
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 N
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aj
o 

G
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p 

W
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er
 S
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pl

y 
Pr

oj
ec

t
  

FE
A

T
U

R
E

: 
 

 R
ea

ch
 9

 
  

  
 P

ag
e 

1 
of

 1
 

  
  

  
  

D
H

R
9-

15
-1

7 

ID
E

N
T

IF
IC

A
T

IO
N

 
PA

R
T

IC
L

E
 S

IZ
E

 F
R

A
C

T
IO

N
S 

IN
 P

E
R

C
E

N
T

 
C

O
N

SI
ST

E
N

C
Y

 L
IM

IT
S 

IN
-P

L
A

C
E

 D
E

N
SI

T
Y

 
C

O
M

PA
C

T
IO

N
 T

E
ST

S 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

SP
T 

#1
 

5.
0-

6.
5 

SM
 

11
.0

 
22

.3
 

66
.7

 
0.

0 
0.

0 
0.

0 
N

A
 

N
P 

- 
- 

3.
3 

- 
2.

59
 

- 
- 

- 
- 

SP
T 

#2
 

7.
5-

8.
7 

s(
C

L)
 

31
.1

 
23

.3
 

45
.6

 
0.

0 
0.

0 
0.

0 
31

.8
 

19
.5

 
- 

- 
7.

4 
- 

2.
58

 
- 

- 
- 

- 

SP
T 

#3
 

10
.0

-1
1.

5 
SM

 
10

.3
 

24
.8

 
64

.9
 

0.
0 

0.
0 

0.
0 

N
A

 
N

P 
- 

- 
3.

0 
- 

2.
59

 
- 

- 
- 

- 

SP
T 

#4
 

12
.5

-1
4.

0 
SM

 
16

.7
 

32
.8

 
50

.5
 

0.
0 

0.
0 

0.
0 

22
.0

 
1.

2 
- 

- 
4.

3 
- 

2.
65

 
- 

- 
- 

- 

SP
T 

#5
 

15
.0

-1
6.

5 
(C

L)
s

40
.4

 
42

.6
 

17
.0

 
0.

0 
0.

0 
0.

0 
40

.4
 

24
.6

 
- 

- 
6.

4 
- 

2.
55

 
- 

- 
- 

- 

SP
T 

#6
 

17
.5

-1
9.

0 
SM

 
13

.1
 

22
.3

 
64

.6
 

0.
0 

0.
0 

0.
0 

N
A

 
N

P 
- 

- 
3.

5 
- 

2.
62

 
- 

- 
- 

- 

SP
T 

#7
 

20
.0

-2
1.

5 
s(

M
L)

 
16

.6
 

43
.7

 
39

.7
 

0.
0 

0.
0 

0.
0 

24
.1

 
2.

4 
- 

- 
4.

9 
- 

2.
62

 
- 

- 
- 

- 

SP
T 

#8
 

25
.0

-2
6.

5 
s(

M
L)

 
16

.9
 

34
.0

 
49

.1
 

0.
0 

0.
0 

0.
0 

22
.9

 
2.

3 
- 

- 
4.

6 
- 

2.
64

 
- 

- 
- 

- 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ri
c 

eq
ui

va
le

nt
s o

f n
um

be
rs

 d
ir
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R
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SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

SP
T 

#1
 

5.
0-

6.
5 

(C
L)

s
43

.6
 

35
.5

 
20

.9
 

0.
0 

0.
0 

0.
0 

41
.5

 
26

.2
 

15
.6

 
- 

7.
0 

- 
2.

55
 

- 
- 

- 
- 

SP
T 

#2
 

7.
5-

9.
0 

s(
C

L)
 

38
.6

 
15

.1
 

46
.3

 
0.

0 
0.

0 
0.

0 
46

.1
 

30
.6

 
11

.7
 

- 
9.

6 
- 

2.
62

 
- 

- 
- 

- 

SP
T 

#3
 

10
.0

-1
1.

5 
(C

L)
s

26
.9

 
45

.1
 

28
.0

 
0.

0 
0.

0 
0.

0 
28

.8
 

11
.0

 
- 

- 
7.

0 
- 

2.
64

 
- 

- 
- 

- 

SP
T 

#4
 

12
.5

-1
4.

0 
SC

-S
M

 
18

.3
 

14
.9

 
66

.8
 

0.
0 

0.
0 

0.
0 

23
.2

 
5.

4 
- 

- 
5.

3 
- 

2.
60

 
- 

- 
- 

- 

SP
T 

#5
 

15
.0

-1
6.

5 
(C

L)
s

46
.1

 
34

.5
 

19
.4

 
0.

0 
0.

0 
0.

0 
47

.8
 

34
.0

 
10

.6
 

- 
7.

3 
- 

2.
52

 
- 

- 
- 

- 

SP
T 

#6
 

17
.5

-1
9.

0 
(C

H
)s

 
35

.7
 

44
.5

 
19

.8
 

0.
0 

0.
0 

0.
0 

88
.0

 
72

.1
 

14
.0

 
- 

6.
2 

- 
2.

63
 

- 
- 

- 
- 

SP
T 

#7
 

20
.0

-2
1.

5 
SM

 
15

.3
 

31
.8

 
52

.9
 

0.
0 

0.
0 

0.
0 

22
.2

 
2.

0 
- 

- 
4.

5 
- 

2.
59

 
- 

- 
- 

- 

SP
T 

#8
 

25
.0

-2
6.

5 
s(

M
L)

 
18

.4
 

34
.3

 
47

.3
 

0.
0 

0.
0 

0.
0 

21
.5

 
2.

3 
- 

- 
6.

3 
- 

2.
61

 
- 

- 
- 

- 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ri
c 

eq
ui

va
le

nt
s o

f n
um

be
rs

 d
ir

ec
tly

 a
bo

ve
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R
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N
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A
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R
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A
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N
T

 
C

O
N

SI
ST

E
N

C
Y

 L
IM

IT
S 

IN
-P

L
A

C
E

 D
E

N
SI

T
Y

 
C

O
M

PA
C

T
IO

N
 T

E
ST

S 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

SP
T 

#1
 

5.
0-

6.
5 

s(
C

L)
 

51
.2

 
18

.6
 

30
.2

 
0.

0 
0.

0 
0.

0 
49

.0
 

25
.2

 
11

.9
 

- 
10

.7
 

- 
2.

64
 

- 
- 

- 
- 

SP
T 

#2
 

7.
5-

9.
0 

C
H

 
68

.0
 

25
.2

 
6.

8 
0.

0 
0.

0 
0.

0 
66

.0
 

35
.8

 
13

.4
 

- 
10

.6
 

- 
2.

54
 

- 
- 

- 
- 

SP
T 

#3
 

10
.0

-1
1.

5 
(C

L)
s

48
.4

 
29

.6
 

22
.0

 
0.

0 
0.

0 
0.

0 
39

.6
 

19
.2

 
- 

- 
11

.3
 

- 
2.

64
 

- 
- 

- 
- 

SP
T 

#4
 

12
.5

-1
4.

0 
(C

L)
s

33
.8

 
48

.7
 

17
.5

 
0.

0 
0.

0 
0.

0 
30

.8
 

12
.4

 
- 

- 
5.

2 
- 

2.
52

 
- 

- 
- 

- 

SP
T 

#5
 

15
.0

-1
6.

5 
SM

 
8.

5 
9.

2 
82

.3
 

0.
0 

0.
0 

0.
0 

N
A

 
N

P 
- 

- 
2.

2 
- 

2.
62

 
- 

- 
- 

- 

SP
T 

#6
 

17
.5

-1
9.

0 
SM

 
15

.5
 

10
.2

 
74

.3
 

0.
0 

0.
0 

0.
0 

N
A

 
N

P 
- 

- 
3.

6 
- 

2.
62

 
- 

- 
- 

- 

SP
T 

#7
A

 
20

.0
-2

0.
9 

(C
H

)s
 

59
.4

 
20

.7
 

19
.9

 
0.

0 
0.

0 
0.

0 
56

.8
 

30
.1

 
10

.4
 

- 
10

.5
 

- 
2.

56
 

- 
- 

- 
- 

SP
T 

#7
B

 
20

.9
-2

1.
5 

SC
 

29
.0

 
16

.0
 

55
.0

 
0.

0 
0.

0 
0.

0 
29

.3
 

14
.7

 
- 

- 
5.

0 
- 

2.
58

 
- 

- 
- 

- 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ri
c 

eq
ui

va
le

nt
s o

f n
um

be
rs

 d
ir

ec
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bo
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SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

SP
T 

#1
 

3.
5 

– 
5.

0 
SC

 
23

.6
 

16
.7

 
57

.6
 

2.
1 

0.
0 

0.
0 

25
.2

 
10

.8
 

- 
- 

7.
4 

2.
53

 
2.

62
 

- 
- 

- 
- 

SP
T 

#2
 

6.
0 

– 
7.

5 
S(

C
L)

 
30

.4
 

20
.0

 
49

.6
 

0.
0 

0.
0 

0.
0 

31
.0

 
18

.0
 

- 
- 

6.
3 

- 
2.

65
 

- 
- 

- 
- 

SP
T 

#3
 

8.
5 

– 
10

.0
 

SC
 

24
.7

 
15

.2
 

60
.1

 
0.

0 
0.

0 
0.

0 
31

.8
 

15
.9

 
- 

- 
6.

3 
- 

2.
55

 
- 

- 
- 

- 

SP
T 

#4
 

11
.0

 –
 1

2.
5 

SM
 

16
.6

 
11

.3
 

72
.1

 
0.

0 
0.

0 
0.

0 
N

/A
 

N
/P

 
- 

- 
6.

7 
- 

2.
65

 
- 

- 
- 

- 

SP
T 

#5
 

13
.5

 –
 1

5.
0 

C
H

 
71

.8
 

23
.2

 
5.

0 
0.

0 
0.

0 
0.

0 
82

.5
 

61
.3

 
12

.1
 

- 
7.

7 
- 

2.
63

 
- 

- 
- 

- 

SP
T 

#6
 

16
.0

 –
 1

7.
5 

C
H

 
74

.0
 

22
.2

 
3.

8 
0.

0 
0.

0 
0.

0 
84

.1
 

63
.3

 
12

.0
 

- 
15

.4
 

- 
2.

62
 

- 
- 

- 
- 

SP
T 

#7
 

18
.5

 –
 2

0.
0 

C
H

 
41

.7
 

43
.4

 
14

.9
 

0.
0 

0.
0 

0.
0 

54
.5

 
38

.6
 

16
.3

 
- 

7.
4 

- 
2.

69
 

- 
- 

- 
- 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ri
c 

eq
ui

va
le

nt
s o

f n
um

be
rs

 d
ir

ec
tly

 a
bo

ve
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L

T
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P
R

O
J

E
C

T
: 

 N
a
v
a
jo

 G
a
ll

u
p

 W
a

te
r 

S
u

p
p

ly
 P

ro
je

ct
 

F
E

A
T

U
R

E
: 

 R
ea

ch
 9

 
  

  
 P

a
g

e 
1

 o
f 

1
 

D
H

R
9
-1

5
-2

1
 

ID
E

N
T

IF
IC

A
T

IO
N

 
P

A
R

T
IC

L
E

 S
IZ

E
 F

R
A

C
T

IO
N

S
 I

N
 P

E
R

C
E

N
T

 
C

O
N

S
IS

T
E

N
C

Y
 L

IM
IT

S
 

IN
-P

L
A

C
E

 D
E

N
S

IT
Y

 
C

O
M

P
A

C
T

IO
N

 T
E

S
T

S
 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 

SYMBOL 

F
IN

E
S

 

SAND #200 (0.074mm) 

to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 

to 3” (76.2mm) 

COBBLES 3” (76.2mm) 

to 5” (127mm) 

OVERSIZE Larger than 5” 

(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 

CONTENT- % 

SPECIFIC GRAVITY 

PLUS No. 4 

SPECIFIC GRAVITY 

MINUS No. 4 

MAXIMUM DRY 

DENSITY - pcf 

OPTIMUM MOISTURE 

CONTENT - % 

PENETRATION 

RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 

0.005mm 

0.005 to 0.074mm 

S
P

T
 #

1
 

3
.2

 -
 4

.7
 

S
(C

L
) 

3
1

.2
 

2
1

.8
 

4
7

.0
 

0
.0

 
0

.0
 

0
.0

 
3

1
.3

 
1

9
.1

 
- 

- 
7

.6
 

- 
2

.6
1
 

- 
- 

- 
- 

S
P

T
 #

2
 

5
.7

 -
 7

.2
 

S
M

 
1

3
.5

 
7

.3
 

7
9

.2
 

0
.0

 
0

.0
 

0
.0

 
N

/P
 

N
/P

 
- 

- 
4

.1
 

- 
2

.6
2
 

- 
- 

- 
- 

S
P

T
 #

3
 

8
.2

 -
 9

.7
 

S
C

-S
M

 
1

5
.3

 
1

0
.2

 
7

4
.5

 
0

.0
 

0
.0

 
0

.0
 

2
4

.6
 

5
.5

 
- 

- 
5

.7
 

- 
2

.6
7
 

- 
- 

- 
- 

S
P

T
 #

4
 

1
0

.7
 –

 1
2

.2
 

*
*

*
 

1
1

.2
 

8
.1

 
8

0
.7

 
0

.0
 

0
.0

 
0

.0
 

*
*

*
 

*
*

*
 

- 
- 

3
.0

 
- 

2
.6

3
 

- 
- 

- 
- 

N
O

T
E

: 
N

u
m

b
er

s 
in

 p
a

re
n

th
es

es
 a

re
 m

et
ri

c 
eq

u
iv

a
le

n
ts

 o
f 

n
u

m
b

er
s 

d
ir

ec
tl

y 
a

b
o

ve
. 

*
*

*
 N

o
t 

en
o

u
g
h

 m
a

te
ri

a
l 

to
 r

u
n

 A
tt

er
b

er
g

 L
im

it
s/

P
I 
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R
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A
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C
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SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

SP
T 

#1
 

3.
5 

– 
5.

0 
SC

 
18

.9
 

11
.5

 
69

.6
 

0.
0 

0.
0 

0.
0 

21
.3

 
7.

9 
- 

- 
3.

9 
- 

2.
65

 
- 

- 
- 

- 

SP
T 

#2
 

6.
0 

– 
7.

5 
C

H
 

87
.1

 
11

.6
 

1.
3 

0.
0 

0.
0 

0.
0 

67
.7

 
39

.5
 

12
.8

 
- 

16
.3

 
- 

2.
74

 
- 

- 
- 

- 

SP
T 

#3
 

8.
5 

– 
10

.0
 

C
H

 
82

.0
 

16
.3

 
1.

7 
0.

0 
0.

0 
0.

0 
60

.9
 

36
.3

 
12

.8
 

- 
15

.5
 

- 
2.

72
 

- 
- 

- 
- 

SP
T 

#4
 

11
.0

 –
 1

2.
5 

C
H

63
.6

 
30

.1
 

6.
3 

0.
0 

0.
0 

0.
0 

53
.4

 
30

.7
 

11
.7

 
- 

11
.9

 
- 

2.
70

 
- 

- 
- 

- 

SP
T 

#5
 

13
.5

 –
 1

5.
0 

C
H

 
47

.5
 

46
.8

 
5.

7 
0.

0 
0.

0 
0.

0 
50

.6
 

25
.4

 
- 

- 
13

.7
 

- 
2.

73
 

- 
- 

- 
- 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
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 a
re

 m
et

ri
c 

eq
ui

va
le

nt
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SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

SP
T 

#1
 

3.
2 

– 
4.

7 
S(

C
L)

 
26

.2
 

30
.1

 
43

.7
 

0.
0 

0.
0 

0.
0 

27
.4

 
12

.9
 

- 
- 

7.
0 

- 
2.

66
 

- 
- 

- 
- 

SP
T 

#2
 

5.
7 

– 
7.

2 
SM

 
13

.9
 

9.
6 

76
.5

 
0.

0 
0.

0 
0.

0 
N

/A
 

N
/P

 
- 

- 
3.

2 
- 

2.
64

 
- 

- 
- 

- 

SP
T 

#3
 

8.
2 

– 
9.

7 
SM

 
17

.4
 

16
.7

 
65

.9
 

0.
0 

0.
0 

0.
0 

N
/A

 
N

/P
 

- 
- 

3.
7 

- 
2.

64
 

- 
- 

- 
- 

SP
T 

#4
 

10
.7

 –
 1

2.
2 

SC
-S

M
 

15
.0

 
18

.2
 

66
.8

 
0.

0 
0.

0 
0.

0 
21

.2
 

6.
0 

- 
- 

3.
3 

- 
2.

64
 

- 
- 

- 
- 

SP
T 

#5
 

13
.2

 –
 1

4.
7 

S(
C

L)
 

28
.6

 
34

.9
 

36
.5

 
0.

0 
0.

0 
0.

0 
30

.7
 

12
.5

 
- 

- 
6.

5 
- 

2.
55

 
- 

- 
- 

- 

SP
T 

#6
 

18
.2

 –
 1

9.
7 

(C
L)

S 
48

.0
 

35
.8

 
16

.2
 

0.
0 

0.
0 

0.
0 

44
.0

 
25

.6
 

12
.7

 
- 

6.
9 

- 
2.

51
 

- 
- 

- 
- 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ric
 e

qu
iv

al
en

ts
 o

f n
um

be
rs

 d
ire

ct
ly

 a
bo

ve
. 
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SU
M

M
A

R
Y

 O
F 

PH
Y

SI
C

A
L

 P
R

O
PE

R
T

IE
S 

T
E

ST
 R

E
SU

LT
S 

PR
O

JE
C

T
: 

 N
av

aj
o 

G
al

lu
p 

W
at

er
 S

up
pl

y 
Pr

oj
ec

t 
  

  
  

  
FE

A
T

U
R

E
: 

 R
ea

ch
 9

 
  

  
 P

ag
e 

1 
of

 1
 

  
  

  
  

D
H

R
9-

15
-2

4 

ID
E

N
T

IF
IC

A
T

IO
N

 
PA

R
T

IC
L

E
 S

IZ
E

 F
R

A
C

T
IO

N
S 

IN
 P

E
R

C
E

N
T

 
C

O
N

SI
ST

E
N

C
Y

 L
IM

IT
S 

IN
-P

L
A

C
E

 D
E

N
SI

T
Y

 
C

O
M

PA
C

T
IO

N
 T

E
ST

S 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

SP
T 

#1
 

3.
5 

– 
5.

0 
(C

L)
S 

42
.9

 
30

.7
 

26
.4

 
0.

0 
0.

0 
0.

0 
37

.5
 

21
.1

 
14

.7
 

- 
9.

0 
- 

2.
65

 
- 

- 
- 

- 

SP
T 

#2
 

6.
0 

– 
7.

5 
SM

 
22

.7
 

15
.7

 
61

.6
 

0.
0 

0.
0 

0.
0 

N
/A

 
N

/P
 

- 
- 

3.
4 

- 
- 

- 
- 

- 
- 

SP
T 

#3
 

8.
5 

– 
10

.0
 

SM
 

21
.7

 
26

.6
 

51
.7

 
0.

0 
0.

0 
0.

0 
23

.9
 

2.
8 

- 
- 

4.
9 

- 
2.

66
 

- 
- 

- 
- 

SP
T 

#4
 

11
.0

 –
 1

2.
5 

(C
L)

S 
33

.0
 

48
.9

 
18

.1
 

0.
0 

0.
0 

0.
0 

33
.8

 
16

.6
 

15
.0

 
- 

5.
8 

- 
2.

64
 

- 
- 

- 
- 

SP
T 

#5
 

13
.5

 –
 1

5.
0 

(C
L)

S 
49

.2
 

29
.6

 
21

.2
 

0.
0 

0.
0 

0.
0 

43
.1

 
26

.1
 

11
.3

 
- 

8.
2 

- 
- 

- 
- 

- 
- 

SP
T 

#6
 

18
.5

 –
 2

0.
0 

(C
L)

S 
45

.0
 

34
.0

 
21

.0
 

0.
0 

0.
0 

0.
0 

37
.1

 
20

.6
 

12
.1

 
- 

6.
4 

- 
- 

- 
- 

- 
- 

SP
T 

#7
 

23
.5

 –
 2

5.
0 

SM
15

.4
 

16
.3

 
68

.3
 

0.
0 

0.
0 

0.
0 

20
.4

 
2.

0 
- 

- 
4.

2 
- 

2.
61

 
- 

- 
- 

- 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ri
c 

eq
ui

va
le

nt
s o

f n
um

be
rs

 d
ir

ec
tly

 a
bo

ve
. 

G186



S
U

M
M

A
R

Y
 O

F
 P

H
Y

S
IC

A
L

 P
R

O
P

E
R

T
IE

S
 T

E
S

T
 R

E
S

U
L

T
S

 

P
R

O
J

E
C

T
: 

 N
a
v
a
jo

 G
a
ll

u
p

 W
a

te
r 

S
u

p
p

ly
 P

ro
je

ct
 

F
E

A
T

U
R

E
: 

 R
ea

ch
 1

0
 

  
  

 P
a

g
e 

1
 o

f 
1
 

D
H

R
1
0
-1

5
-1

 

ID
E

N
T

IF
IC

A
T

IO
N

 
P

A
R

T
IC

L
E

 S
IZ

E
 F

R
A

C
T

IO
N

S
 I

N
 P

E
R

C
E

N
T

 
C

O
N

S
IS

T
E

N
C

Y
 L

IM
IT

S
 

IN
-P

L
A

C
E

 D
E

N
S

IT
Y

 
C

O
M

P
A

C
T

IO
N

 T
E

S
T

S
 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 

SYMBOL 

F
IN

E
S

 

SAND #200 (0.074mm) 

to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 

to 3” (76.2mm) 

COBBLES 3” (76.2mm) 

to 5” (127mm) 

OVERSIZE Larger than 5” 

(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 

CONTENT- % 

SPECIFIC GRAVITY 

PLUS No. 4 

SPECIFIC GRAVITY 

MINUS No. 4 

MAXIMUM DRY 

DENSITY - pcf 

OPTIMUM MOISTURE 

CONTENT - % 

PENETRATION 

RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 

0.005mm 

0.005 to 0.074mm 

S
P

T
 #

1
 

3
.3

-4
.8

 
S

C
-S

M
 

1
9

.2
 

1
8

.5
 

6
2

.3
 

0
.0

 
0

.0
 

0
.0

 
2

2
.3

 
5

.7
 

- 
- 

4
.4

 
- 

2
.6

0
 

- 
- 

- 
- 

S
P

T
 #

2
 

5
.8

-7
.3

 
S

C
 

2
5

.8
 

2
3

.9
 

5
0

.3
 

0
.0

 
0

.0
 

0
.0

 
2

6
.9

 
1

3
.7

 
- 

- 
5

.8
 

- 
2

.6
1
 

- 
- 

- 
- 

S
P

T
 #

3
 

8
.3

-9
.8

 
S

C
 

2
4

.6
 

1
9

.3
 

5
6

.1
 

0
.0

 
0

.0
 

0
.0

 
2

6
.8

 
1

3
.6

 
- 

- 
6

.5
 

- 
2

.6
0
 

- 
- 

- 
- 

S
P

T
 #

4
 

1
0

.8
-1

2
.3

 
S

C
 

2
6

.8
 

1
6

.8
 

5
6

.4
 

0
.0

 
0

.0
 

0
.0

 
2

6
.9

 
1

3
.8

 
- 

- 
6

.6
 

- 
2

.5
6
 

- 
- 

- 
- 

S
P

T
 #

5
 

1
3

.3
-1

4
.8

 
(C

H
) s

 
5

0
.8

 
3

1
.7

 
1

7
.5

 
0

.0
 

0
.0

 
0

.0
 

5
5

.9
 

4
0

.1
 

9
.5

 
- 

7
.5

 
- 

2
.5

2
 

- 
- 

- 
- 

S
P

T
 #

6
 

1
5

.8
-1

7
.3

 
(C

L
) s

3
6

.0
 

4
7

.9
 

1
6

.1
 

0
.0

 
0

.0
 

0
.0

 
4

1
.0

 
2

3
.0

 
N

A
 

- 
6

.2
 

- 
2

.5
5
 

- 
- 

- 
- 

N
O

T
E

: 
N

u
m

b
er

s 
in

 p
a

re
n

th
es

es
 a

re
 m

et
ri

c 
eq

u
iv

a
le

n
ts

 o
f 

n
u

m
b

er
s 

d
ir

ec
tl

y 
a

b
o

ve
. 
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S
U

M
M

A
R

Y
 O

F
 P

H
Y

S
IC

A
L

 P
R

O
P

E
R

T
IE

S
 T

E
S

T
 R

E
S

U
L

T
S

 

P
R

O
J

E
C

T
: 

N
a
v
a

jo
 G

a
ll

u
p

 W
a

te
r 

S
u

p
p

ly
 P

ro
je

ct
 F

E
A

T
U

R
E

: 
 R

ea
ch

 1
0
 

  
  

 P
a

g
e 

1
 o

f 
1
 

D
H

R
1
0
-1

5
-2

 

ID
E

N
T

IF
IC

A
T

IO
N

 
P

A
R

T
IC

L
E

 S
IZ

E
 F

R
A

C
T

IO
N

S
 I

N
 P

E
R

C
E

N
T

 
C

O
N

S
IS

T
E

N
C

Y
 L

IM
IT

S
 

IN
-P

L
A

C
E

 D
E

N
S

IT
Y

 
C

O
M

P
A

C
T

IO
N

 T
E

S
T

S
 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 

SYMBOL 

F
IN

E
S

 

SAND #200 (0.074mm) 

to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 

to 3” (76.2mm) 

COBBLES 3” (76.2mm) 

to 5” (127mm) 

OVERSIZE Larger than 5” 

(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 

CONTENT- % 

SPECIFIC GRAVITY 

PLUS No. 4 

SPECIFIC GRAVITY 

MINUS No. 4 

MAXIMUM DRY 

DENSITY - pcf 

OPTIMUM MOISTURE 

CONTENT - % 

PENETRATION 

RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 

0.005mm 

0.005 to 0.074mm 

S
P

T
 #

1
 

5
.0

-6
.5

 
S

M
 

1
0

.5
 

9
.1

 
8

0
.4

 
0

.0
 

0
.0

 
0

.0
 

N
A

 
N

P
 

- 
- 

2
.1

 
- 

2
.5

7
 

- 
- 

- 
- 

N
O

T
E

: 
N

u
m

b
er

s 
in

 p
a

re
n

th
es

es
 a

re
 m

et
ri

c 
eq

u
iv

a
le

n
ts

 o
f 

n
u

m
b

er
s 

d
ir

ec
tl

y 
a

b
o

ve
. 
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S
U

M
M

A
R

Y
 O

F
 P

H
Y

S
IC

A
L

 P
R

O
P

E
R

T
IE

S
 T

E
S

T
 R

E
S

U
L

T
S

 

P
R

O
J

E
C

T
: 

 N
a

v
a

jo
 G

a
ll

u
p

 W
a

te
r 

S
u

p
p

ly
 P

ro
je

ct
  

F
E

A
T

U
R

E
: 

R
ea

ch
 1

0
 

  
  

 P
a

g
e 

1
 o

f 
1
 

D
H

R
1
0
-1

5
-3

 

ID
E

N
T

IF
IC

A
T

IO
N

 
P

A
R

T
IC

L
E

 S
IZ

E
 F

R
A

C
T

IO
N

S
 I

N
 P

E
R

C
E

N
T

 
C

O
N

S
IS

T
E

N
C

Y
 L

IM
IT

S
 

IN
-P

L
A

C
E

 D
E

N
S

IT
Y

 
C

O
M

P
A

C
T

IO
N

 T
E

S
T

S
 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 

SYMBOL 

F
IN

E
S

 

SAND #200 (0.074mm) 

to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 

to 3” (76.2mm) 

COBBLES 3” (76.2mm) 

to 5” (127mm) 

OVERSIZE Larger than 5” 

(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 

CONTENT- % 

SPECIFIC GRAVITY 

PLUS No. 4 

SPECIFIC GRAVITY 

MINUS No. 4 

MAXIMUM DRY 

DENSITY - pcf 

OPTIMUM MOISTURE 

CONTENT - % 

PENETRATION 

RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 

0.005mm 

0.005 to 0.074mm 

S
P

T
 #

1
 

5
.0

-6
.5

 
S

M
 

1
5

.3
 

1
9

.4
 

6
5

.3
 

0
.0

 
0

.0
 

0
.0

 
2

1
.0

 
2

.0
 

- 
- 

4
.6

 
- 

2
.6

5
 

- 
- 

- 
- 

S
P

T
 #

2
 

7
.5

-9
.0

 
S

M
 

1
2

.3
 

2
2

.5
 

6
5

.2
 

0
.0

 
0

.0
 

0
.0

 
N

A
 

N
P

 
- 

- 
3

.8
 

- 
2

.6
4
 

- 
- 

- 
- 

S
P

T
 #

3
 

1
0

.0
-1

1
.5

 
S

M
 

1
6

.3
 

2
6

.2
 

5
7

.5
 

0
.0

 
0

.0
 

0
.0

 
N

A
 

N
P

 
- 

- 
3

.4
 

- 
2

.6
2
 

- 
- 

- 
- 

N
O

T
E

: 
N

u
m

b
er

s 
in

 p
a

re
n

th
es

es
 a

re
 m

et
ri

c 
eq

u
iv

a
le

n
ts

 o
f 

n
u

m
b

er
s 

d
ir

ec
tl

y 
a

b
o

ve
. 
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S
U

M
M

A
R

Y
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 P

H
Y

S
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A
L

 P
R

O
P

E
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T
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S
 T

E
S

T
 R

E
S

U
L

T
S

 

P
R

O
J

E
C

T
: 

 N
a
v
a
jo

 G
a
ll

u
p

 W
a

te
r 

S
u

p
p

ly
 P

ro
je

ct
 

F
E

A
T

U
R

E
: 

 R
ea

ch
 1

1
 

  
  

 P
a

g
e 

1
 o

f 
1
 

D
H

R
1
1

-1
5
-1

 

ID
E

N
T

IF
IC

A
T

IO
N

 
P

A
R

T
IC

L
E

 S
IZ

E
 F

R
A

C
T

IO
N

S
 I

N
 P

E
R

C
E

N
T

 
C

O
N

S
IS

T
E

N
C

Y
 L

IM
IT

S
 

IN
-P

L
A

C
E

 D
E

N
S

IT
Y

 
C

O
M

P
A

C
T

IO
N

 T
E

S
T

S
 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 

SYMBOL 

F
IN

E
S

 

SAND #200 (0.074mm) 

to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 

to 3” (76.2mm) 

COBBLES 3” (76.2mm) 

to 5” (127mm) 

OVERSIZE Larger than 5” 

(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 

CONTENT- % 

SPECIFIC GRAVITY 

PLUS No. 4 

SPECIFIC GRAVITY 

MINUS No. 4 

MAXIMUM DRY 

DENSITY - pcf 

OPTIMUM MOISTURE 

CONTENT - % 

PENETRATION 

RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 

0.005mm 

0.005 to 0.074mm 

S
P

T
 #

1
 

3
.0

-4
.5

 
S
(C

L
)

3
5

.0
 

3
2

.3
 

3
2

.7
 

0
.0

 
0

.0
 

0
.0

 
2

8
.4

 
1

1
.8

 
- 

- 
5

.4
 

- 
2

.5
4
 

- 
- 

- 
- 

S
P

T
 #

2
 

5
.5

-7
.0

 
S

M
 

2
3

.7
 

2
2

.0
 

5
4

.3
 

0
.0

 
0

.0
 

0
.0

 
N

A
 

N
P

 
- 

- 
3

.4
 

- 
2

.6
4
 

- 
- 

- 
- 

S
P

T
 #

3
 

8
.0

-9
.5

 
S
(C

L
) 

3
9

.7
 

2
0

.5
 

3
9

.8
 

0
.0

 
0

.0
 

0
.0

 
3

4
.5

 
1

7
.8

 
- 

- 
8

.4
 

- 
2

.6
8
 

- 
- 

- 
- 

S
P

T
 #

4
 

1
0

.5
-1

2
.0

 
S
(C

L
) 

3
2

.6
 

3
2

.5
 

3
4

.9
 

0
.0

 
0

.0
 

0
.0

 
3

6
.2

 
1

7
.2

 
- 

- 
5

.1
 

- 
- 

- 
- 

- 
- 

S
P

T
 #

5
 

1
3

.0
-1

4
.5

 
C

H
 

6
8

.0
 

2
8

.9
 

3
.1

 
0

.0
 

0
.0

 
0

.0
 

8
1

.9
 

6
2

.7
 

1
0

.4
 

- 
9

.6
 

- 
- 

- 
- 

- 
- 

N
O

T
E

: 
N

u
m

b
er

s 
in

 p
a

re
n

th
es

es
 a

re
 m

et
ri

c 
eq

u
iv

a
le

n
ts

 o
f 

n
u

m
b

er
s 

d
ir

ec
tl

y 
a

b
o

ve
. 
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S
U
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A
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Y
 O
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H
Y

S
IC

A
L

 P
R

O
P

E
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T
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S
 T

E
S

T
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E
S

U
L

T
S

 

P
R

O
J

E
C

T
: 

 N
a
v
a
jo

 G
a
ll

u
p

 W
a

te
r 

S
u

p
p

ly
 P

ro
je

ct
 

F
E

A
T

U
R

E
: 

 R
ea

ch
 1

1
 

  
  

 P
a

g
e 

1
 o

f 
1
 

D
H

R
1
1

-1
5
-2

 

ID
E

N
T

IF
IC

A
T

IO
N

 
P

A
R

T
IC

L
E

 S
IZ

E
 F

R
A

C
T

IO
N

S
 I

N
 P

E
R

C
E

N
T

 
C

O
N

S
IS

T
E

N
C

Y
 L

IM
IT

S
 

IN
-P

L
A

C
E

 D
E

N
S

IT
Y

 
C

O
M

P
A

C
T

IO
N

 T
E

S
T

S
 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 

SYMBOL 

F
IN

E
S

 

SAND #200 (0.074mm) 

to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 

to 3” (76.2mm) 

COBBLES 3” (76.2mm) 

to 5” (127mm) 

OVERSIZE Larger than 5” 

(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 

CONTENT- % 

SPECIFIC GRAVITY 

PLUS No. 4 

SPECIFIC GRAVITY 

MINUS No. 4 

MAXIMUM DRY 

DENSITY - pcf 

OPTIMUM MOISTURE 

CONTENT - % 

PENETRATION 

RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 

0.005mm 

0.005 to 0.074mm 

S
P

T
 #

1
 

3
.2

-4
.7

 
S

M
 

1
8

.3
 

2
1

.5
 

6
0

.2
 

0
.0

 
0

.0
 

0
.0

 
N

A
 

N
P

 
- 

- 
4

.3
 

- 
- 

- 
- 

- 
- 

S
P

T
 #

2
 

5
.7

-7
.2

 
S
(C

L
) 

2
7

.5
 

2
6

.4
 

4
6

.1
 

0
.0

 
0

.0
 

0
.0

 
3

1
.0

 
1

7
.0

 
- 

- 
4

.5
 

- 
2

.5
9
 

- 
- 

- 
- 

S
P

T
 #

3
 

8
.2

-9
.7

 
C

L
 

5
5

.4
 

4
1

.9
 

2
.7

 
0

.0
 

0
.0

 
0

.0
 

4
5

.6
 

2
5

.8
 

1
3

.0
 

- 
8

.5
 

- 
- 

- 
- 

- 
- 

S
P

T
 #

4
 

1
0

.7
-1

2
.2

 
C

H
 

8
0

.9
 

1
6

.7
 

2
.4

 
0

.0
 

0
.0

 
0

.0
 

7
2

.6
 

4
2

.7
 

8
.0

 
- 

1
2

.7
 

- 
2

.4
7
 

- 
- 

- 
- 

S
P

T
 #

5
 

1
3

.2
-1

4
.7

 
S

C
-S

M
 

3
0

.0
 

1
1

.9
 

5
8

.1
 

0
.0

 
0

.0
 

0
.0

 
2

5
.7

 
6

.5
 

- 
- 

4
.3

 
- 

- 
- 

- 
- 

- 

S
P

T
 #

6
 

1
5

.7
-1

7
.2

 
S

C
 

2
7

.8
 

2
1

.6
 

5
0

.6
 

0
.0

 
0

.0
 

0
.0

 
2

5
.1

 
7

.2
 

- 
- 

4
.4

 
- 

2
.5

9
 

- 
- 

- 
- 

S
P

T
 #

7
 

1
8

.2
-1

9
.7

 
C

H
 

7
2

.7
 

2
4

.8
 

2
.5

 
0

.0
 

0
.0

 
0

.0
 

6
6

.6
 

3
9

.7
 

9
.2

 
- 

1
0

.7
 

- 
- 

- 
- 

- 
- 

S
P

T
 #

8
 

2
0

.7
-2

2
.2

 
S

M
 

1
9

.8
 

2
0

.9
 

5
9

.3
 

0
.0

 
0

.0
 

0
.0

 
N

A
 

N
P

 
- 

- 
4

.2
 

- 
2

.5
6
 

- 
- 

- 
- 

N
O

T
E

: 
N

u
m

b
er

s 
in

 p
a

re
n

th
es

es
 a

re
 m

et
ri

c 
eq

u
iv

a
le

n
ts

 o
f 

n
u

m
b

er
s 

d
ir

ec
tl

y 
a

b
o

ve
. 
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S
U

M
M

A
R

Y
 O

F
 P

H
Y

S
IC

A
L

 P
R

O
P

E
R

T
IE

S
 T

E
S

T
 R

E
S

U
L

T
S

 

P
R

O
J

E
C

T
: 

 N
a
v
a
jo

 G
a
ll

u
p

 W
a

te
r 

S
u

p
p

ly
 P

ro
je

ct
 

F
E

A
T

U
R

E
: 

 R
ea

ch
 1

1
 

  
  

 P
a

g
e 

1
 o

f 
1
 

D
H

R
1
1

-1
5
-3

 

ID
E

N
T

IF
IC

A
T

IO
N

 
P

A
R

T
IC

L
E

 S
IZ

E
 F

R
A

C
T

IO
N

S
 I

N
 P

E
R

C
E

N
T

 
C

O
N

S
IS

T
E

N
C

Y
 L

IM
IT

S
 

IN
-P

L
A

C
E

 D
E

N
S

IT
Y

 
C

O
M

P
A

C
T

IO
N

 T
E

S
T

S
 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 

SYMBOL 

F
IN

E
S

 

SAND #200 (0.074mm) 

to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 

to 3” (76.2mm) 

COBBLES 3” (76.2mm) 

to 5” (127mm) 

OVERSIZE Larger than 5” 

(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 

CONTENT- % 

SPECIFIC GRAVITY 

PLUS No. 4 

SPECIFIC GRAVITY 

MINUS No. 4 

MAXIMUM DRY 

DENSITY - pcf 

OPTIMUM MOISTURE 

CONTENT - % 

PENETRATION 

RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 

0.005mm 

0.005 to 0.074mm 

S
P

T
 #

1
 

5
.0

-6
.5

 
S

C
-S

M
 

1
8

.7
 

2
5

.3
 

5
4

.5
 

1
.5

 
0

.0
 

0
.0

 
2

4
.3

 
6

.2
 

- 
- 

4
.7

 
2

.6
6
 

2
.6

7
 

- 
- 

- 
- 

S
P

T
 #

2
 

7
.5

-9
.0

 
S

C
-S

M
 

1
9

.9
 

2
8

.4
 

5
1

.7
 

0
.0

 
0

.0
 

0
.0

 
2

4
.2

 
6

.1
 

- 
- 

4
.9

 
- 

2
.6

8
 

- 
- 

- 
- 

S
P

T
 #

3
 

1
0

.0
-1

1
.5

 
(C

L
) S

5
2

.9
 

3
0

.9
 

1
6

.2
 

0
.0

 
0

.0
 

0
.0

 
3

9
.9

 
2

0
.9

 
1

5
.1

 
- 

1
1

.9
 

- 
2

.7
3
 

- 
- 

- 
- 

S
P

T
 #

4
 

1
2

.5
-1

4
.0

 
(C

L
) S

3
2

.9
 

4
6

.0
 

2
1

.1
 

0
.0

 
0

.0
 

0
.0

 
4

2
.0

 
2

0
.6

 
2

2
.2

 
- 

8
.0

 
- 

2
.5

3
 

- 
- 

- 
- 

N
O

T
E

: 
N

u
m

b
er

s 
in

 p
a

re
n

th
es

es
 a

re
 m

et
ri

c 
eq

u
iv

a
le

n
ts

 o
f 

n
u

m
b

er
s 

d
ir

ec
tl

y 
a

b
o

ve
. 
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S
U

M
M

A
R

Y
 O

F
 P

H
Y

S
IC

A
L

 P
R

O
P

E
R

T
IE

S
 T

E
S

T
 R

E
S

U
L

T
S

 

P
R

O
J

E
C

T
: 

 N
a
v
a
jo

 G
a
ll

u
p

 W
a

te
r 

S
u

p
p

ly
 P

ro
je

ct
 

F
E

A
T

U
R

E
: 

 R
ea

ch
 1

1
 

  
  

 P
a

g
e 

1
 o

f 
1
 

D
H

R
1
1
-1

5
-4

 

ID
E

N
T

IF
IC

A
T

IO
N

 
P

A
R

T
IC

L
E

 S
IZ

E
 F

R
A

C
T

IO
N

S
 I

N
 P

E
R

C
E

N
T

 
C

O
N

S
IS

T
E

N
C

Y
 L

IM
IT

S
 

IN
-P

L
A

C
E

 D
E

N
S

IT
Y

 
C

O
M

P
A

C
T

IO
N

 T
E

S
T

S
 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 

SYMBOL 

F
IN

E
S

 

SAND #200 (0.074mm) 

to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 

to 3” (76.2mm) 

COBBLES 3” (76.2mm) 

to 5” (127mm) 

OVERSIZE Larger than 5” 

(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 

CONTENT- % 

SPECIFIC GRAVITY 

PLUS No. 4 

SPECIFIC GRAVITY 

MINUS No. 4 

MAXIMUM DRY 

DENSITY - pcf 

OPTIMUM MOISTURE 

CONTENT - % 

PENETRATION 

RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 

0.005mm 

0.005 to 0.074mm 

S
P

T
 #

1
 

3
.8

-5
.3

 
S

M
 

1
6

.3
 

1
6

.6
 

6
7

.1
 

0
.0

 
0

.0
 

0
.0

 
N

A
 

N
P

 
- 

- 
7

.4
 

- 
2

.6
0
 

- 
- 

- 
- 

S
P

T
 #

2
 

6
.3

-7
.1

 
S

M
 

1
6

.4
 

1
5

.0
 

6
8

.6
 

0
.0

 
0

.0
 

0
.0

 
N

A
 

N
P

 
- 

- 
3

.4
 

- 
N

A
 

- 
- 

- 
- 

N
O

T
E

: 
N

u
m

b
er

s 
in

 p
a

re
n

th
es

es
 a

re
 m

et
ri

c 
eq

u
iv

a
le

n
ts

 o
f 

n
u

m
b

er
s 

d
ir

ec
tl

y 
a

b
o

ve
. 
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S
U

M
M

A
R

Y
 O

F
 P

H
Y

S
IC

A
L

 P
R

O
P

E
R

T
IE

S
 T

E
S

T
 R

E
S

U
L

T
S

 

P
R

O
J

E
C

T
: 

 N
a
v
a
jo

 G
a
ll

u
p

 W
a

te
r 

S
u

p
p

ly
 P

ro
je

ct
 

F
E

A
T

U
R

E
: 

 R
ea

ch
 1

1
 

  
  

 P
a

g
e 

1
 o

f 
1
 

D
H

R
1
1

-1
5
-5

 

ID
E

N
T

IF
IC

A
T

IO
N

 
P

A
R

T
IC

L
E

 S
IZ

E
 F

R
A

C
T

IO
N

S
 I

N
 P

E
R

C
E

N
T

 
C

O
N

S
IS

T
E

N
C

Y
 L

IM
IT

S
 

IN
-P

L
A

C
E

 D
E

N
S

IT
Y

 
C

O
M

P
A

C
T

IO
N

 T
E

S
T

S
 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 

SYMBOL 

F
IN

E
S

 

SAND #200 (0.074mm) 

to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 

to 3” (76.2mm) 

COBBLES 3” (76.2mm) 

to 5” (127mm) 

OVERSIZE Larger than 5” 

(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 

CONTENT- % 

SPECIFIC GRAVITY 

PLUS No. 4 

SPECIFIC GRAVITY 

MINUS No. 4 

MAXIMUM DRY 

DENSITY - pcf 

OPTIMUM MOISTURE 

CONTENT - % 

PENETRATION 

RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 

0.005mm 

0.005 to 0.074mm 

S
P

T
 #

1
 

2
.5

-4
.0

 
S

C
-S

M
 

2
6

.8
 

1
8

.0
 

5
5

.2
 

0
.0

 
0

.0
 

0
.0

 
2

3
.2

 
5

.1
 

- 
- 

6
.7

 
- 

2
.6

2
 

- 
- 

- 
- 

S
P

T
 #

2
 

5
.0

-6
.5

 
S

C
 

2
6

.9
 

2
2

.0
 

5
1

.1
 

0
.0

 
0

.0
 

0
.0

 
2

5
.5

 
1

1
.8

 
- 

- 
7

.1
 

- 
2

.6
2
 

- 
- 

- 
- 

S
P

T
 #

3
 

7
.5

-9
.0

 
S

C
-S

M
 

1
9

.9
 

2
0

.1
 

6
0

.0
 

0
.0

 
0

.0
 

0
.0

 
2

2
.9

 
5

.7
 

- 
- 

5
.4

 
- 

2
.6

8
 

- 
- 

- 
- 

S
P

T
 #

4
 

1
0

.0
-1

1
.5

 
S

M
 

1
7

.0
 

2
4

.9
 

5
8

.1
 

0
.0

 
0

.0
 

0
.0

 
N

P
 

N
P

 
- 

- 
4

.3
 

- 
2

.6
6
 

- 
- 

- 
- 

S
P

T
 #

5
 

1
2

.5
-1

4
.0

 
S
(M

L
) 

1
7

.9
 

4
4

.3
 

3
7

.8
 

0
.0

 
0

.0
 

0
.0

 
2

5
.0

 
N

P
 

- 
- 

4
.9

 
- 

2
.6

4
 

- 
- 

- 
- 

S
P

T
 #

6
 

1
5

.0
-1

6
.5

 
(C

L
) S

 
4

6
.9

 
3

0
.4

 
2

2
.7

 
0

.0
 

0
.0

 
0

.0
 

4
0

.5
 

2
5

.1
 

1
2

.0
 

- 
1

1
.2

 
- 

2
.6

9
 

- 
- 

- 
- 

S
P

T
 #

7
 

1
7

.5
-1

9
.0

 
(C

L
) S

 
4

5
.6

 
3

8
.8

 
1

5
.6

 
0

.0
 

0
.0

 
0

.0
 

4
4

.5
 

2
3

.9
 

1
6

.0
 

- 
1

2
.6

 
- 

2
.6

7
 

- 
- 

- 
- 

N
O

T
E

: 
N

u
m

b
er

s 
in

 p
a

re
n

th
es

es
 a

re
 m

et
ri

c 
eq

u
iv

a
le

n
ts

 o
f 

n
u

m
b

er
s 

d
ir

ec
tl

y 
a

b
o

ve
. 
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SU
M

M
A

R
Y

 O
F 

PH
Y

SI
C

A
L

 P
R

O
PE

R
T

IE
S 

T
E

ST
 R

E
SU

LT
S 

(M
ax

im
um

 D
en

si
ty

 b
y 

Pr
oc

to
r)

 

PR
O

JE
C

T
: 

 N
A

V
A

JO
 G

A
L

L
U

P 
W

A
T

E
R

 S
U

PP
LY

 P
R

O
JE

C
T

  
  

  
  

  
  

  
  

  
  

 F
E

A
T

U
R

E
: 

 R
E

A
C

H
 9

 
  

  
 P

ag
e 

1 
of

 1
 

ID
E

N
T

IF
IC

A
T

IO
N

PA
R

T
IC

L
E

 S
IZ

E
 F

R
A

C
T

IO
N

S 
IN

 P
E

R
C

E
N

T
 

C
O

N
SI

ST
E

N
C

Y
 

L
IM

IT
S 

IN
-P

L
A

C
E

  
  

 
D

E
N

SI
T

Y
 

C
O

M
PA

C
T

IO
N

 T
E

ST
S 

TEST PIT NUMBER 

DEPTH – feet 

CLASSIFICATION 
SYMBOL 

FI
N

ES
 

SAND #200 (0.074 mm)  
to #4 (4.76 mm)

GRAVEL #4 (4.76 mm)   
to 3" (76.2 mm)

COBBLES  3" (76.2 mm) 
to 5" (127 mm)

OVERSIZE  Larger  
than  5" (127 mm)

LIQUID  LIMIT - %

PLASTICITY INDEX - %

SHRINKAGE LIMIT - %

DRY DENSITY - pcf

FILL WATER 
CONTENT - %

SPECIFIC GRAVITY 
PLUS NO. 4 

SPECIFIC GRAVITY 
MINUS NO. 4 

MAXIMUM DRY 
DENSITY - pcf

OPTIMUM  WATER 
CONTENT - %

PENETRATION  
RESISTANCE - psi 

D-VALUE - % 

SMALLER THAN 
0.005 mm 

0.005 to 0.074 mm 

*T
PR

9-
15

-2
7.

0 
SM

 
7.

5 
8.

9 
83

.5
 

0.
1 

0.
0 

0.
0 

N
/P

 
N

/P
 

- 
96

.2
 

2.
6 

- 
2.

63
 

10
3.

1 
14

.3
 

- 
93

.3
 

*T
PR

9-
15

-4
7.

0 
(S

M
) G

6.
2 

8.
2 

67
.9

 
17

.7
 

0.
0 

0.
0 

N
/P

 
N

/P
 

- 
10

4.
7 

2.
8 

2.
4 

2.
64

 
11

6.
3 

11
.6

 
60

0 
90

.0
 

*T
PR

9-
15

-5
7.

0 
(C

L)
S

20
.7

 
62

.0
 

17
.3

 
0.

0 
0.

0 
0.

0 
29

.4
 

8.
8 

- 
10

3.
4 

6.
2 

- 
2.

59
 

10
6.

4 
17

.2
 

12
50

 
97

.2
 

*T
PR

9-
15

-8
7.

0 
S(

C
L)

 
35

.0
 

25
.3

 
39

.6
 

0.
1 

0.
0 

0.
0 

33
.1

 
19

.9
 

- 
78

.1
 

9.
0 

- 
2.

62
 

10
9.

0 
17

.0
 

30
0 

71
.7

 

*T
PR

9-
15

-1
0

7.
0 

SM
 

15
.3

 
10

.7
 

74
.0

 
0.

0 
0.

0 
0.

0 
N

/P
 

N
/P

 
- 

91
.1

 
3.

9 
- 

2.
65

 
11

0.
6 

14
.5

 
50

0 
82

.4
 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ri
c 

eq
ui

va
le

nt
s o

f n
um

be
rs

 d
ir

ec
tly

 a
bo

ve
. 

*D
en

ot
es

 in
-p

la
ce

 d
en

si
ty

 a
nd

 5
-p

oi
nt

 c
ur

ve
.
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SU
M

M
A

R
Y

 O
F 

PH
Y

SI
C

A
L

 P
R

O
PE

R
T

IE
S 

T
E

ST
 R

E
SU

LT
S 

(M
ax

im
um

 D
en

si
ty

 b
y 

Pr
oc

to
r)

 

PR
O

JE
C

T
: 

 N
A

V
A

JO
 G

A
L

L
U

P 
W

A
T

E
R

 S
U

PP
LY

 P
R

O
JE

C
T

  
  

  
  

  
  

  
  

  
  

 F
E

A
T

U
R

E
: 

 R
E

A
C

H
 9

 
  

  
 P

ag
e 

1 
of

 1
 

ID
E

N
T

IF
IC

A
T

IO
N

PA
R

T
IC

L
E

 S
IZ
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N
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TEST PIT NUMBER 

DEPTH – feet 

CLASSIFICATION 
SYMBOL 

FI
N

ES
 

SAND #200 (0.074 mm)  
to #4 (4.76 mm)

GRAVEL #4 (4.76 mm)   
to 3" (76.2 mm)

COBBLES  3" (76.2 mm) 
to 5" (127 mm)

OVERSIZE  Larger  
than  5" (127 mm)

LIQUID  LIMIT - %

PLASTICITY INDEX - %

SHRINKAGE LIMIT - %

DRY DENSITY - pcf

FILL WATER 
CONTENT - %

SPECIFIC GRAVITY 
PLUS NO. 4 

SPECIFIC GRAVITY 
MINUS NO. 4 

MAXIMUM DRY 
DENSITY - pcf

OPTIMUM  WATER 
CONTENT - %

PENETRATION  
RESISTANCE - psi 

D-VALUE - % 

SMALLER THAN 
0.005 mm 

0.005 to 0.074 mm 

*T
PR

9-
15

-1
4

7.
0 

SC
-S

M
 

23
.0

 
13

.8
 

62
.8

 
0.

4 
0.

0 
0.

0 
21

.9
 

5.
7 

- 
10

1.
6 

6.
3 

2.
47

 
2.

61
 

11
3.

3 
14

.5
 

70
0 

89
.7

 

*T
PR

9-
15

-1
5

7.
0 

SM
9.

5 
23

.1
 

67
.4

 
0.

0 
0.

0 
0.

0 
N

/P
 

N
/P

 
- 

89
.4

 
3.

3 
- 

2.
63

 
10

5.
4 

14
.0

 
91

0 
84

.8
 

*T
PR

9-
15

-1
6

7.
5 

SM
9.

5 
22

.1
 

63
.5

 
4.

9 
0.

0 
0.

0 
N

/P
 

N
/P

 
- 

88
.4

 
4.

1 
2.

38
 

2.
63

 
11

0.
4 

13
.6

 
45

0 
80

.1
 

*T
PR

9-
15

-1
7

7.
0 

S(
C

L)
 

30
.9

 
19

.9
 

49
.2

 
0.

0 
0.

0 
0.

0 
26

.8
 

14
.0

 
- 

92
.1

 
7.

2 
- 

2.
65

 
11

0.
5 

15
.5

 
59

0 
83

.3
 

*T
PR

9-
15

-1
9

8.
0 

SM
 

6.
9 

6.
8 

79
.1

 
7.

2 
0.

0 
0.

0 
N

/P
 

N
/P

 
- 

10
4.

8 
2.

7 
2.

33
 

2.
64

 
10

9.
3 

13
.7

 
52

5 
95

.9
 

*T
PR

9-
15

-2
0

8.
0 

S(
C

L)
 

44
.7

 
19

.1
 

36
.2

 
0.

0 
0.

0 
0.

0 
36

.9
 

24
.6

 
- 

96
.8

 
9.

9 
- 

2.
65

 
10

0.
6 

21
.1

 
21

0 
96

.2
 

*T
PR

9-
15

-2
3

7.
0 

SM
 

20
.7

 
21

.4
 

57
.9

 
0.

0 
0.

0 
0.

0 
22

.8
 

2.
5 

- 
92

.2
 

7.
2 

- 
2.

67
 

11
0.

2 
14

.6
 

70
0 

83
.7

 

*T
PR

9-
15

-2
6

7.
0 

SC
-S

M
 

26
.3

 
18

.9
 

54
.8

 
0.

0 
0.

0 
0.

0 
22

.7
 

6.
6 

- 
91

.6
 

6.
5 

- 
2.

67
 

11
2.

9 
14

.5
 

80
0 

81
.1

 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ri
c 

eq
ui

va
le

nt
s o

f n
um

be
rs

 d
ir

ec
tly

 a
bo

ve
. 

*D
en

ot
es

 in
-p

la
ce

 d
en

si
ty

 a
nd

 5
-p

oi
nt

 c
ur

ve
.
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M

M
A

R
Y

 O
F 

PH
Y

SI
C

A
L

 P
R

O
PE

R
T

IE
S 

T
E

ST
 R

E
SU

LT
S 

PR
O

JE
C

T
: 

 N
av

aj
o 

G
al

lu
p 

W
at

er
 S

up
pl

y 
Pr

oj
ec

t 
  

  
  

  
FE

A
T

U
R

E
: 

 R
ea

ch
 9

 
  

  
 P

ag
e 

1 
of

 1
 

  
  

  
  

T
PR

9-
15

-1
8 

ID
E

N
T

IF
IC

A
T

IO
N

 
PA

R
T

IC
L

E
 S

IZ
E

 F
R

A
C

T
IO

N
S 

IN
 P

E
R

C
E

N
T

 
C

O
N

SI
ST

E
N

C
Y

 L
IM

IT
S 

IN
-P

L
A

C
E

 D
E

N
SI

T
Y

 
C

O
M

PA
C

T
IO

N
 T

E
ST

S 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

B
A

G
 #

1 
4.

0 
– 

8.
0 

(G
P-

G
M

) S
 

5.
5 

4.
1 

43
.1

 
47

.3
 

0.
0 

0.
0 

N
P 

N
P 

- 
- 

- 
- 

- 
- 

- 
- 

- 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ri
c 

eq
ui

va
le

nt
s o

f n
um

be
rs

 d
ir

ec
tly

 a
bo

ve
. 
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SU
M

M
A

R
Y

 O
F 
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Y

SI
C

A
L
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R

O
PE

R
T
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S 

T
E
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E
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S 

PR
O

JE
C

T
: 

 N
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o 

G
al

lu
p 

W
at

er
 S

up
pl

y 
Pr

oj
ec

t 
  

  
  

  
FE

A
T

U
R

E
: 

 R
ea

ch
 9

 
  

  
 P

ag
e 

1 
of

 1
 

  
  

  
  

T
PR

9-
15

-2
0 

ID
E

N
T

IF
IC

A
T

IO
N

 
PA

R
T

IC
L

E
 S

IZ
E

 F
R

A
C

T
IO

N
S 

IN
 P

E
R

C
E

N
T

 
C

O
N

SI
ST

E
N

C
Y

 L
IM

IT
S 

IN
-P

L
A

C
E

 D
E

N
SI

T
Y

 
C

O
M

PA
C

T
IO

N
 T

E
ST

S 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

B
A

G
 #

1 
10

.0
 

(C
L)

S 
54

.0
 

22
.6

 
23

.4
 

0.
0 

0.
0 

0.
0 

49
.0

 
35

.1
 

6.
2 

- 
11

.3
 

- 
2.

61
 

- 
- 

- 
- 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ri
c 

eq
ui

va
le

nt
s o

f n
um

be
rs

 d
ir

ec
tly

 a
bo

ve
. 
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SU
M

M
A

R
Y

 O
F 

PH
Y

SI
C

A
L

 P
R

O
PE

R
T
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S 

T
E

ST
 R

E
SU

LT
S 

PR
O

JE
C

T
: 

 N
av

aj
o 

G
al

lu
p 

W
at

er
 S

up
pl

y 
Pr

oj
ec

t 
  

  
  

  
FE

A
T

U
R

E
: 

 R
ea

ch
 9

 
  

  
 P

ag
e 

1 
of

 1
 

  
  

  
  

T
PR

9-
15

-2
2 

ID
E

N
T

IF
IC

A
T

IO
N

 
PA

R
T

IC
L

E
 S

IZ
E

 F
R

A
C

T
IO

N
S 

IN
 P

E
R

C
E

N
T

 
C

O
N

SI
ST

E
N

C
Y

 L
IM

IT
S 

IN
-P

L
A

C
E

 D
E

N
SI

T
Y

 
C

O
M

PA
C

T
IO

N
 T

E
ST

S 

SAMPLE NUMBER 

DEPTH - feet 

CLASSIFICATION 
SYMBOL 

FI
N

E
S 

SAND #200 (0.074mm) 
to #4 (4.76mm) 

GRAVEL #4 (4.76mm) 
to 3” (76.2mm) 

COBBLES 3” (76.2mm) 
to 5” (127mm) 

OVERSIZE Larger than 5” 
(127mm) 

LIQUID LIMIT - % 

PLASTICITY INDEX - % 

SHRINKAGE LIMIT - % 

DRY DENSITY- pcf 

FILL MOISTURE 
CONTENT- % 

SPECIFIC GRAVITY 
PLUS No. 4 

SPECIFIC GRAVITY 
MINUS No. 4 

MAXIMUM DRY 
DENSITY - pcf 

OPTIMUM MOISTURE 
CONTENT - % 

PENETRATION 
RESISTANCE - psi 

D-VALUE - %

SMALLER THAN 
0.005mm 

0.005 to 0.074mm 

B
A

G
 #

1 
0.

0 
– 

1.
2 

(C
H

) S
59

.0
 

16
.8

 
22

.9
 

1.
3 

0.
0 

0.
0 

52
.2

 
38

.0
 

11
.3

 
- 

14
.6

 
2.

54
 

2.
72

 
- 

- 
- 

- 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ri
c 

eq
ui

va
le

nt
s o

f n
um

be
rs

 d
ir

ec
tly

 a
bo

ve
. 
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R
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F 
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A
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O
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T
E
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E
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y 
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PR
O
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C

T
: 

 N
A

V
A
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 G

A
L

L
U

P 
W

A
T

E
R

 S
U

PP
LY
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R

O
JE

C
T
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E

A
T

U
R

E
: 

 R
E

A
C

H
 9
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e 

1 
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 1
 

ID
E

N
T

IF
IC

A
T

IO
N

PA
R

T
IC

L
E

 S
IZ

E
 F

R
A

C
T

IO
N

S 
IN

 P
E

R
C

E
N

T
 

C
O

N
SI

ST
E

N
C

Y
 

L
IM

IT
S 

IN
-P

L
A

C
E

  
  

 
D

E
N

SI
T

Y
 

C
O

M
PA

C
T

IO
N

 T
E

ST
S 

TEST PIT NUMBER 

DEPTH – feet 

CLASSIFICATION 
SYMBOL 

FI
N

ES
 

SAND #200 (0.074 mm)  
to #4 (4.76 mm)

GRAVEL #4 (4.76 mm)   
to 3" (76.2 mm)

COBBLES  3" (76.2 mm) 
to 5" (127 mm)

OVERSIZE  Larger  
than  5" (127 mm)

LIQUID  LIMIT - %

PLASTICITY INDEX - %

SHRINKAGE LIMIT - %

DRY DENSITY - pcf

FILL WATER 
CONTENT - %

SPECIFIC GRAVITY 
PLUS NO. 4 

SPECIFIC GRAVITY 
MINUS NO. 4 

MAXIMUM DRY 
DENSITY - pcf

OPTIMUM  WATER 
CONTENT - %

PENETRATION  
RESISTANCE - psi 

D-VALUE - % 

SMALLER THAN 
0.005 mm 

0.005 to 0.074 mm 

*T
PR

9-
15

-2
5

7.
0 

SC
 

23
.6

 
22

.9
 

53
.5

 
0.

0 
0.

0 
0.

0 
26

.8
 

13
.4

 
- 

86
.6

 
6.

0 
- 

2.
66

 
11

2.
6 

13
.6

 
10

10
 

76
.9

 

*T
PR

9-
15

-2
7

7.
0 

SC
25

.2
 

16
.2

 
58

.5
 

0.
1 

0.
0 

0.
0 

23
.4

 
7.

6 
- 

89
.1

 
7.

2 
2.

35
 

2.
62

 
11

1.
3 

15
.3

 
60

0 
80

.1
 

*T
PR

9-
15

-2
8

7.
0 

S(
C

L)
28

.9
 

25
.0

 
46

.0
 

0.
1 

0.
0 

0.
0 

26
.1

 
11

.7
 

- 
83

.1
 

8.
0 

2.
35

 
2.

59
 

11
0.

3 
14

.3
 

93
0 

75
.3

 

*T
PR

9-
15

-2
9

7.
0 

SM
 

12
.0

 
24

.2
 

63
.8

 
0.

0 
0.

0 
0.

0 
N

/P
 

N
/P

 
- 

83
.8

 
4.

0 
- 

2.
60

 
10

6.
3 

16
.5

 
48

0 
78

.8
 

*T
PR

9-
15

-3
0

7.
0 

SM
 

17
.0

 
15

.1
 

67
.9

 
0.

0 
0.

0 
0.

0 
N

/P
 

N
/P

 
- 

95
.7

 
5.

3 
- 

2.
61

 
11

4.
4 

14
.6

 
60

0 
83

.7
 

*T
PR

9-
15

-3
1

7.
0 

SM
 

9.
4 

14
.6

 
76

.0
 

0.
0 

0.
0 

0.
0 

N
/P

 
N

/P
 

- 
95

.0
 

3.
2 

- 
2.

64
 

10
8.

5 
14

.3
 

58
0 

87
.6

 

*T
PR

9-
15

-3
2

7.
0 

SM
 

8.
8 

12
.1

 
70

.7
 

8.
4 

0.
0 

0.
0 

N
/P

 
N

/P
 

- 
10

1.
7 

3.
3 

2.
40

 
2.

62
 

11
2.

9 
11

.6
 

70
0 

90
.1

 

*T
PR

9-
15

-3
3

7.
0 

SC
 

18
.0

 
25

.1
 

56
.7

 
0.

2 
0.

0 
0.

0 
22

.5
 

8.
5 

- 
86

.3
 

5.
7 

2.
28

 
2.

62
 

11
5.

9 
14

.0
 

10
00

 
74

.5
 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ri
c 

eq
ui

va
le

nt
s o

f n
um

be
rs

 d
ir

ec
tly

 a
bo

ve
. 

*D
en

ot
es

 in
-p

la
ce

 d
en

si
ty

 a
nd

 5
-p

oi
nt

 c
ur

ve
.
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C

T
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A
L

L
U

P 
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A
T

E
R
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U
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R

O
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C
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E

A
T

U
R

E
: 
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E

A
C

H
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e 

1 
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E

N
T
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IC

A
T

IO
N
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R

T
IC

L
E

 S
IZ

E
 F

R
A

C
T

IO
N

S 
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 P
E

R
C

E
N

T
 

C
O

N
SI

ST
E

N
C

Y
 

L
IM
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S 
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-P

L
A

C
E

  
  

 
D

E
N
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T
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C
O

M
PA

C
T
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E
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TEST PIT NUMBER 

DEPTH – feet 

CLASSIFICATION 
SYMBOL 

FI
N

ES
 

SAND #200 (0.074 mm)  
to #4 (4.76 mm)

GRAVEL #4 (4.76 mm)   
to 3" (76.2 mm)

COBBLES  3" (76.2 mm) 
to 5" (127 mm)

OVERSIZE  Larger  
than  5" (127 mm)

LIQUID  LIMIT - %

PLASTICITY INDEX - %

SHRINKAGE LIMIT - %

DRY DENSITY - pcf

FILL WATER 
CONTENT - %

SPECIFIC GRAVITY 
PLUS NO. 4 

SPECIFIC GRAVITY 
MINUS NO. 4 

MAXIMUM DRY 
DENSITY - pcf

OPTIMUM  WATER 
CONTENT - %

PENETRATION  
RESISTANCE - psi 

D-VALUE - % 

SMALLER THAN 
0.005 mm 

0.005 to 0.074 mm 

*T
PR

9-
15

-3
4

7.
0 

S(
C

L)
 

41
.6

 
27

.2
 

31
.2

 
0.

0 
0.

0 
0.

0 
40

.1
 

22
.9

 
- 

76
.9

 
11

.9
 

- 
2.

68
 

10
5.

8 
18

.2
 

38
7 

72
.7

 

*T
PR

9-
15

-3
5

7.
0 

SM
13

.9
 

16
.5

 
69

.6
 

0.
0 

0.
0 

0.
0 

20
.8

 
2.

2 
- 

88
.1

 
4.

2 
- 

2.
62

 
11

1.
7 

14
.5

 
60

0 
78

.9
 

*T
PR

9-
15

-3
6

7.
0 

SM
 

11
.1

 
13

.8
 

73
.0

 
2.

1 
0.

0 
0.

0 
N

/P
 

N
/P

 
- 

94
.3

 
3.

4 
2.

33
 

2.
61

 
11

1.
2 

12
.3

 
55

0 
84

.8
 

*T
PR

9-
15

-3
7

7.
0 

SC
-S

M
 

20
.7

 
21

.3
 

57
.3

 
0.

7 
0.

0 
0.

0 
22

.4
 

6.
1 

- 
81

.1
 

6.
0 

2.
35

 
2.

64
 

10
5.

0 
18

.2
 

55
0 

77
.2

 

*T
PR

9-
15

-3
8

7.
0 

SM
 

15
.3

 
17

.2
 

67
.2

 
0.

3 
0.

0 
0.

0 
N

/P
 

N
/P

 
- 

87
.8

 
4.

8 
2.

36
 

2.
62

 
11

1.
8 

15
.2

 
75

0 
78

.5
 

*T
PR

9-
15

-3
9

7.
0 

SC
 

16
.7

 
25

.8
 

55
.4

 
2.

1 
0.

0 
0.

0 
22

.3
 

7.
3 

- 
87

.5
 

5.
7 

2.
35

 
2.

56
 

11
4.

3 
13

.7
 

11
50

 
76

.6
 

*T
PR

9-
15

-4
0

7.
0 

SM
 

13
.5

 
22

.2
 

64
.3

 
0.

0 
0.

0 
0.

0 
N

/P
 

N
/P

 
- 

10
2.

7 
4.

5 
- 

2.
66

 
11

1.
3 

14
.2

 
94

6 
92

.3
 

*T
PR

9-
15

-4
2

7.
0 

SM
 

6.
5 

11
.1

 
82

.4
 

0.
0 

0.
0 

0.
0 

N
/P

 
N

/P
 

- 
90

.8
 

2.
4 

- 
2.

61
 

10
6.

7 
14

.5
 

70
0 

85
.1

 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
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c 

eq
ui

va
le

nt
s o
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ir
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tly

 a
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. 
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nt
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ur
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R

T
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L
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N
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E
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L
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C
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M
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N
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TEST PIT NUMBER 

DEPTH – feet 

CLASSIFICATION 
SYMBOL 

FI
N

ES
 

SAND #200 (0.074 mm)  
to #4 (4.76 mm)

GRAVEL #4 (4.76 mm)   
to 3" (76.2 mm)

COBBLES  3" (76.2 mm) 
to 5" (127 mm)

OVERSIZE  Larger  
than  5" (127 mm)

LIQUID  LIMIT - %

PLASTICITY INDEX - %

SHRINKAGE LIMIT - %

DRY DENSITY - pcf

FILL WATER 
CONTENT - %

SPECIFIC GRAVITY 
PLUS NO. 4 

SPECIFIC GRAVITY 
MINUS NO. 4 

MAXIMUM DRY 
DENSITY - pcf

OPTIMUM  WATER 
CONTENT - %

PENETRATION  
RESISTANCE - psi 

D-VALUE - % 

SMALLER THAN 
0.005 mm 

0.005 to 0.074 mm 

*T
PR

9-
16

-4
4

7.
0 

S(
C

L)
 

31
.2

 
33

.2
 

35
.6

 
0.

0 
0.

0 
0.

0 
30

.9
 

14
.6

 
- 

91
.9

 
7.

4 
- 

2.
61

 
10

8.
3 

16
.0

 
50

0 
84

.9
 

*T
PR

9-
16

-4
5

7.
0 

SM
15

.9
 

15
.3

 
68

.1
 

0.
7 

0.
0 

0.
0 

N
/A

 
N

/P
 

- 
95

.0
 

5.
0 

2.
37

 
2.

57
 

11
0.

0 
13

.5
 

11
50

 
86

.4
 

*T
PR

9-
16

-4
6

7.
0 

SM
 

20
.0

 
15

.3
 

64
.7

 
0.

0 
0.

0 
0.

0 
N

/A
 

N
/P

 
- 

87
.7

 
5.

7 
- 

2.
65

 
10

8.
9 

14
.5

 
65

0 
80

.5
 

*T
PR

9-
16

-4
7

7.
0 

S(
C

L)
 

33
.7

 
32

.6
 

33
.7

 
0.

0 
0.

0 
0.

0 
33

.3
 

19
.3

 
14

.4
 

85
.6

 
8.

7 
- 

2.
67

 
10

8.
9 

16
.2

 
57

5 
78

.6
 

*T
PR

9-
16

-4
8

7.
0 

S(
C

L)
 

35
.5

 
31

.9
 

32
.6

 
0.

0 
0.

0 
0.

0 
28

.6
 

14
.5

 
- 

85
.7

 
7.

8 
- 

2.
64

 
10

9.
9 

16
.0

 
50

7 
78

.0
 

*T
PR

9-
16

-4
9

7.
0 

(C
L)

S
59

.3
 

23
.7

 
17

.0
 

0.
0 

0.
0 

0.
0 

49
.1

 
33

.8
 

11
.2

 
96

.8
 

13
.2

 
- 

2.
61

 
98

.5
 

23
.0

 
20

0 
98

.3
 

*T
PR

9-
16

-5
0

7.
0 

(C
L)

S
30

.4
 

42
.5

 
27

.1
 

0.
0 

0.
0 

0.
0 

29
.7

 
14

.1
 

- 
80

.6
 

8.
0 

- 
2.

65
 

10
3.

6 
19

.4
 

37
5 

77
.8

 

*T
PR

9-
16

-5
1

7.
0 

(C
L)

S
53

.5
 

17
.1

 
29

.4
 

0.
0 

0.
0 

0.
0 

40
.7

 
25

.9
 

10
.9

 
92

.1
 

13
.2

 
- 

2.
64

 
10

1.
5 

20
.9

 
35

0 
90

.7
 

*T
PR

9-
16

-5
2

7.
0 

C
L 

47
.8

 
39

.2
 

13
.0

 
0.

0 
0.

0 
0.

0 
37

.7
 

21
.7

 
- 

83
.9

 
12

.1
 

- 
2.

66
 

10
3.

0 
19

.5
 

45
0 

81
.5

 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ric
 e

qu
iv

al
en

ts
 o

f n
um

be
rs

 d
ire

ct
ly

 a
bo

ve
. 

*D
en

ot
es

 in
-p

la
ce

 d
en

si
ty

 a
nd

 5
-p

oi
nt

 c
ur

ve
.
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C

T
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V
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 G

A
L

L
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A
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E
R
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U
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O
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C
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E

A
T

U
R

E
: 

 R
E

A
C

H
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 P
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1 
of

 1
 

ID
E

N
T

IF
IC

A
T

IO
N

PA
R

T
IC

L
E

 S
IZ

E
 F

R
A

C
T

IO
N

S 
IN

 P
E

R
C

E
N

T
 

C
O

N
SI

ST
E

N
C

Y
 

L
IM

IT
S 

IN
-P

L
A

C
E

  
  

 
D

E
N

SI
T

Y
 

C
O

M
PA

C
T

IO
N

 T
E

ST
S 

TEST PIT NUMBER 

DEPTH – feet 

CLASSIFICATION 
SYMBOL 

FI
N

ES
 

SAND #200 (0.074 mm)  
to #4 (4.76 mm)

GRAVEL #4 (4.76 mm)   
to 3" (76.2 mm)

COBBLES  3" (76.2 mm) 
to 5" (127 mm)

OVERSIZE  Larger  
than  5" (127 mm)

LIQUID  LIMIT - %

PLASTICITY INDEX - %

SHRINKAGE LIMIT - %

DRY DENSITY - pcf

FILL WATER 
CONTENT - %

SPECIFIC GRAVITY 
PLUS NO. 4 

SPECIFIC GRAVITY 
MINUS NO. 4 

MAXIMUM DRY 
DENSITY - pcf

OPTIMUM  WATER 
CONTENT - %

PENETRATION  
RESISTANCE - psi 

D-VALUE - % 

SMALLER THAN 
0.005 mm 

0.005 to 0.074 mm 

*T
PR

9-
16

-5
3

7.
0 

SM
 

15
.9

 
13

.0
 

71
.1

 
0.

0 
0.

0 
0.

0 
N

/A
 

N
/P

 
- 

92
.0

 
4.

2 
- 

2.
67

 
11

3.
8 

14
.3

 
70

0 
80

.8
 

*T
PR

9-
16

-5
4

7.
0 

SC
31

.7
 

10
.6

 
57

.7
 

0.
0 

0.
0 

0.
0 

24
.3

 
10

.0
 

- 
88

.1
 

7.
3 

- 
2.

65
 

11
1.

0 
16

.0
 

25
0 

79
.4

 

*T
PR

9-
16

-5
5

7.
0 

SM
 

14
.0

 
15

.3
 

70
.7

 
0.

0 
0.

0 
0.

0 
N

/A
 

N
/P

 
- 

96
.5

 
4.

0 
- 

2.
66

 
11

1.
4 

14
.6

 
95

0 
86

.6
 

*T
PR

9-
16

-5
6

7.
0 

SM
 

21
.7

 
12

.8
 

65
.5

 
0.

0 
0.

0 
0.

0 
N

/A
 

N
/P

 
- 

94
.8

 
5.

9 
- 

2.
61

 
11

1.
5 

16
.3

 
45

0 
85

.0
 

*T
PR

9-
16

-5
7

7.
0 

S(
C

L)
 

42
.3

 
13

.1
 

44
.6

 
0.

0 
0.

0 
0.

0 
32

.5
 

18
.4

 
15

.0
 

86
.8

 
10

.8
 

- 
2.

67
 

10
7.

6 
17

.6
 

36
3 

80
.7

 

*T
PR

9-
16

-5
8

7.
0 

S(
C

L)
31

.3
 

32
.6

 
36

.1
 

0.
0 

0.
0 

0.
0 

30
.8

 
13

.6
 

- 
88

.3
 

7.
9 

- 
2.

66
 

10
8.

7 
16

.8
 

65
0 

81
.2

 

*T
PR

9-
16

-5
9

7.
0 

C
L 

67
.7

 
30

.5
 

1.
8 

0.
0 

0.
0 

0.
0 

49
.2

 
31

.0
 

12
.8

 
92

.3
 

15
.7

 
- 

2.
64

 
96

.8
 

22
.8

 
30

0 
95

.4
 

*T
PR

9-
16

-6
0

7.
0 

S(
C

L)
38

.3
 

23
.3

 
38

.4
 

0.
0 

0.
0 

0.
0 

30
.5

 
16

.5
 

14
.6

 
93

.8
 

9.
1 

- 
2.

62
 

10
8.

1 
17

.0
 

45
0 

86
.8

 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ri
c 

eq
ui

va
le

nt
s o

f n
um

be
rs

 d
ir

ec
tly

 a
bo

ve
. 

*D
en

ot
es

 in
-p

la
ce

 d
en

si
ty

 a
nd

 5
-p

oi
nt

 c
ur

ve
.
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 D
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C

T
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A

V
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A
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L
U
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A
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E
R
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U
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O
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C
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A
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U
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A
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H
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e 

1 
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E

N
T
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IC

A
T

IO
N

PA
R

T
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L
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IZ

E
 F

R
A

C
T

IO
N

S 
IN

 P
E

R
C

E
N

T
 

C
O

N
SI

ST
E

N
C

Y
 

L
IM

IT
S 

IN
-P

L
A

C
E

  
  

 
D

E
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T

Y
 

C
O

M
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C
T
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N
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E
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TEST PIT NUMBER 

DEPTH – feet 

CLASSIFICATION 
SYMBOL 

FI
N

ES
 

SAND #200 (0.074 mm)  
to #4 (4.76 mm)

GRAVEL #4 (4.76 mm)   
to 3" (76.2 mm)

COBBLES  3" (76.2 mm) 
to 5" (127 mm)

OVERSIZE  Larger  
than  5" (127 mm)

LIQUID  LIMIT - %

PLASTICITY INDEX - %

SHRINKAGE LIMIT - %

DRY DENSITY - pcf

FILL WATER 
CONTENT - %

SPECIFIC GRAVITY 
PLUS NO. 4 

SPECIFIC GRAVITY 
MINUS NO. 4 

MAXIMUM DRY 
DENSITY - pcf

OPTIMUM  WATER 
CONTENT - %

PENETRATION  
RESISTANCE - psi 

D-VALUE - % 

SMALLER THAN 
0.005 mm 

0.005 to 0.074 mm 

*T
PR

9-
16

-6
1

7.
0 

SM
 

13
.3

 
9.

9 
76

.8
 

0.
0 

0.
0 

0.
0 

N
/A

 
N

/P
 

- 
90

.9
 

3.
5 

- 
2.

64
 

10
5.

0 
14

.6
 

52
0 

86
.6

 

*T
PR

9-
16

-6
2

7.
0 

SM
22

.2
 

22
.0

 
55

.8
 

0.
0 

0.
0 

0.
0 

N
/A

 
N

/P
 

- 
91

.5
 

5.
3 

- 
2.

60
 

10
9.

3 
15

.6
 

68
0 

83
.7

 

*T
PR

9-
16

-6
3

7.
0 

C
H

 
74

.2
 

19
.5

 
6.

3 
0.

0 
0.

0 
0.

0 
56

.8
 

37
.6

 
8.

8 
90

.5
 

16
.3

 
- 

2.
67

 
93

.3
 

25
.8

 
35

0 
97

.0
 

*T
PR

9-
16

-6
4

7.
0 

C
H

 
70

.0
 

28
.3

 
1.

7 
0.

0 
0.

0 
0.

0 
57

.9
 

37
.0

 
12

.6
 

85
.1

 
15

.7
 

- 
2.

69
 

93
.2

 
26

.7
 

33
0 

91
.3

 

*T
PR

9-
16

-6
5

7.
0 

C
L 

51
.4

 
38

.7
 

9.
9 

0.
0 

0.
0 

0.
0 

38
.7

 
19

.0
 

16
.5

 
77

.6
 

11
.5

 
- 

2.
63

 
10

1.
7 

20
.5

 
50

0 
76

.3
 

*T
PR

9-
16

-6
6

7.
0 

SM
 

16
.9

 
16

.9
 

66
.2

 
0.

0 
0.

0 
0.

0 
N

/A
 

N
/P

 
- 

96
.0

 
4.

0 
- 

2.
63

 
11

2.
2 

13
.6

 
62

0 
85

.6
 

*T
PR

9-
16

-6
9

7.
0 

SM
 

25
.6

 
19

.0
 

55
.4

 
0.

0 
0.

0 
0.

0 
N

/A
 

N
/P

 
- 

85
.9

 
6.

5 
- 

2.
61

 
10

5.
9 

17
.4

 
50

0 
81

.1
 

*T
PR

9-
16

-7
0

7.
0 

SM
 

16
.2

 
20

.7
 

63
.1

 
0.

0 
0.

0 
0.

0 
N

/A
 

N
/P

 
- 

87
.3

 
4.

3 
- 

2.
59

 
10

6.
7 

15
.7

 
63

0 
81

.8
 

*T
PR

9-
16

-7
1

7.
0 

C
L 

69
.4

 
21

.4
 

9.
2 

0.
0 

0.
0 

0.
0 

44
.2

 
26

.3
 

12
.5

 
78

.5
 

13
.2

 
- 

2.
66

 
97

.7
 

22
.5

 
49

7 
80

.3
 

*T
PR

9-
16

-7
2

7.
0 

C
L 

56
.9

 
37

.1
 

6.
0 

0.
0 

0.
0 

0.
0 

38
.1

 
16

.5
 

16
.1

 
76

.5
 

13
.1

 
- 

2.
60

 
99

.0
 

21
.1

 
52

3 
77

.3
 

*T
PR

9-
16

-7
3

7.
0 

(C
L)

S
33

.8
 

40
.1

 
26

.1
 

0.
0 

0.
0 

0.
0 

28
.4

 
13

.3
 

- 
82

.2
 

8.
3 

- 
2.

60
 

10
5.

1 
17

.5
 

70
0 

78
.2

 

N
O

TE
: N

um
be

rs
 in

 p
ar

en
th

es
es

 a
re

 m
et

ri
c 

eq
ui

va
le

nt
s o

f n
um

be
rs

 d
ir

ec
tly

 a
bo

ve
. 

*D
en

ot
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 d
en

si
ty
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nd
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-p
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 c
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S
U

M
M

A
R

Y
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F
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H
Y

S
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A
L
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R

O
P

E
R

T
IE

S
 T

E
S

T
 R

E
S

U
L

T
S

 (
M

a
x
im

u
m

 D
en

si
ty

 b
y
 P

ro
ct

o
r)

 

P
R

O
J

E
C

T
: 

 N
A

V
A

J
O

 G
A

L
L

U
P

 W
A

T
E

R
 S

U
P

P
L

Y
 P

R
O

J
E

C
T

 F
E

A
T

U
R

E
: 

 R
E

A
C

H
 1

0
 

  
  

 P
a

g
e 

1
 o

f 
1
 

ID
E

N
T

IF
IC

A
T

IO
N

P
A

R
T

IC
L

E
 S

IZ
E

 F
R

A
C

T
IO

N
S

 

IN
 P

E
R

C
E

N
T

 

C
O

N
S

IS
T

E
N

C
Y

 

L
IM

IT
S

 

IN
-P

L
A

C
E

 

D
E

N
S

IT
Y

 
C

O
M

P
A

C
T

IO
N

 T
E

S
T

S
 

TEST PIT NUMBER 

DEPTH – feet 

CLASSIFICATION 

SYMBOL 

F
IN

E
S

 

SAND #200 (0.074 mm) 

to #4 (4.76 mm)

GRAVEL #4 (4.76 mm) 

to 3" (76.2 mm)

COBBLES  3" (76.2 mm) 

to 5" (127 mm)

OVERSIZE  Larger 

than  5" (127 mm)

LIQUID  LIMIT - %

PLASTICITY INDEX - %

SHRINKAGE LIMIT - %

DRY DENSITY - pcf

FILL WATER 

CONTENT - %

SPECIFIC GRAVITY 

PLUS NO. 4 

SPECIFIC GRAVITY 

MINUS NO. 4 

MAXIMUM DRY 

DENSITY - pcf

OPTIMUM  WATER 

CONTENT - %

PENETRATION  

RESISTANCE - psi 

D-VALUE - % 

SMALLER THAN 
0.005 mm

0.005 to 0.074 mm 

*
T

P
R

1
0

-1
5

-2
7

.0
 

S
M

 
1

4
.1

 
3

5
.2

 
5

0
.7

 
0

.0
 

0
.0

 
0

.0
 

N
A

 
N

P
 

- 
9

3
.9

 
3

.7
 

- 
2

.6
4
 

1
0

9
.1

 
1

4
.8

 
1

4
1

3
 

8
6

.1
 

*
T

P
R

1
0

-1
5

-3
7

.0
 

S
M

1
1

.9
 

2
2

.7
 

6
5

.4
 

0
.0

 
0

.0
 

0
.0

 
N

A
 

N
P

 
- 

9
3

.5
 

3
.3

 
- 

2
.6

3
 

1
1

0
.0

 
1

4
.4

 
1

0
8

0
 

8
5

.0
 

*
T

P
R

1
0

-1
5

-4
7

.0
 

S
M

 
1

6
.8

 
5

.6
 

7
7

.6
 

0
.0

 
0

.0
 

0
.0

 
2

7
.2

 
1

.0
 

- 
9

7
.9

 
6

.0
 

- 
2

.6
7
 

1
1

1
.0

 
1

5
.6

 
9

0
0
 

8
8

.2
 

N
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TEST PIT NUMBER 

DEPTH – feet 

CLASSIFICATION 

SYMBOL 

F
IN

E
S

 

SAND #200 (0.074 mm) 

to #4 (4.76 mm)

GRAVEL #4 (4.76 mm) 

to 3" (76.2 mm)

COBBLES  3" (76.2 mm) 

to 5" (127 mm)

OVERSIZE  Larger 

than  5" (127 mm)

LIQUID  LIMIT - %

PLASTICITY INDEX - %

SHRINKAGE LIMIT - %

DRY DENSITY - pcf

FILL WATER 

CONTENT - %

SPECIFIC GRAVITY 

PLUS NO. 4 

SPECIFIC GRAVITY 

MINUS NO. 4 

MAXIMUM DRY 

DENSITY - pcf

OPTIMUM  WATER 

CONTENT - %

PENETRATION  

RESISTANCE - psi 

D-VALUE - % 

SMALLER THAN 
0.005 mm

0.005 to 0.074 mm 
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TEST PIT NUMBER 

DEPTH – feet 

CLASSIFICATION 

SYMBOL 

F
IN

E
S

 

SAND #200 (0.074 mm) 

to #4 (4.76 mm)

GRAVEL #4 (4.76 mm) 

to 3" (76.2 mm)

COBBLES  3" (76.2 mm) 

to 5" (127 mm)

OVERSIZE  Larger 

than  5" (127 mm)

LIQUID  LIMIT - %

PLASTICITY INDEX - %

SHRINKAGE LIMIT - %

DRY DENSITY - pcf

FILL WATER 

CONTENT - %

SPECIFIC GRAVITY 

PLUS NO. 4 

SPECIFIC GRAVITY 

MINUS NO. 4 

MAXIMUM DRY 

DENSITY - pcf

OPTIMUM  WATER 

CONTENT - %

PENETRATION  

RESISTANCE - psi 

D-VALUE - % 

SMALLER THAN 
0.005 mm

0.005 to 0.074 mm 
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TEST PIT NUMBER 

DEPTH – feet 

CLASSIFICATION 

SYMBOL 

F
IN

E
S

 

SAND #200 (0.074 mm) 

to #4 (4.76 mm)

GRAVEL #4 (4.76 mm) 

to 3" (76.2 mm)

COBBLES  3" (76.2 mm) 

to 5" (127 mm)

OVERSIZE  Larger 

than  5" (127 mm)

LIQUID  LIMIT - %

PLASTICITY INDEX - %

SHRINKAGE LIMIT - %

DRY DENSITY - pcf

FILL WATER 

CONTENT - %

SPECIFIC GRAVITY 

PLUS NO. 4 

SPECIFIC GRAVITY 

MINUS NO. 4 

MAXIMUM DRY 

DENSITY - pcf

OPTIMUM  WATER 

CONTENT - %

PENETRATION  

RESISTANCE - psi 

D-VALUE - % 

SMALLER THAN 
0.005 mm

0.005 to 0.074 mm 

*
T

P
R

1
1

-1
5

-8
7

.0
 

S
M

 
1

0
.4

 
1

1
.0

 
7

2
.7

 
5

.9
 

0
.0

 
0

.0
 

N
/P

 
N

/P
 

- 
9

5
.8

 
3

.7
 

2
.5

1
 

2
.6

4
 

1
0

8
.1

 
1

4
.2

 
6

4
0
 

8
8

.6
 

*
T

P
R

1
1

-1
5

-9
7

.0
 

S
M

 
1

5
.4

 
1

4
.0

 
7

0
.6

 
0

.0
 

0
.0

 
0

.0
 

N
/P

 
N

/P
 

- 
1

0
2

.9
 

4
.8

 
- 

2
.6

5
 

1
1

0
.3

 
1

4
.2

 
1

0
0

0
 

9
3

.3
 

*
T

P
R

1
1

-1
5

-1
0

7
.0

 
S
(M

L
) 

2
1

.9
 

3
0

.9
 

4
7

.2
 

0
.0

 
0

.0
 

0
.0

 
2

2
.2

 
3

.4
 

- 
9

3
.8

 
6

.7
 

- 
2

.6
4
 

1
1

3
.7

 
1

4
.3

 
9

0
0
 

8
2

.5
 

N
O

T
E

: 
N

u
m

b
er

s 
in

 p
a

re
n

th
es

es
 a

re
 m

et
ri

c 
eq

u
iv

a
le

n
ts

 o
f 

n
u

m
b

er
s 

d
ir

ec
tl

y 
a

b
o

ve
. 

*
D

en
o

te
s 

in
-p

la
ce

 d
en

si
ty

 a
n

d
 5

-p
o

in
t 

cu
rv

e.

G208


	G1_103-D-347
	G2_40-D-7022
	G3_40-D-7023
	G4_DHR9-15-1
	G5_DHR9-15-2
	G6_DHR9-15-3
	G7_DHR9-15-4
	G8_DHR9-15-5
	G9_DHR9-15-6
	G10_DHR9-15-7
	G11_DHR9-15-8
	G12_DHR9-15-9
	G13_DHR9-15-10
	G14_DHR9-15-11
	G15_DHR9-15-12
	G16_DHR9-15-13
	G17_DHR9-15-15
	G18_DHR9-15-16
	G19_DHR9-15-17
	G20_DHR9-15-18
	G21_DHR9-15-19
	G22_DHR9-15-20
	G23_DHR9-15-21
	G24_DHR9-15-22
	G25_DHR9-15-23
	G26_DHR9-15-24
	G27_DHR10-15-1
	G28_DHR10-15-2
	G29_DHR10-15-3
	G30_DHR11-15-1
	G31_DHR11-15-2
	G32_DHR11-15-3
	G33_DHR11-15-4
	G34_DHR11-15-5
	G35_CPT9-14-1_Color
	G36_CPT9-14-2_Color
	G37_CPT9-14-3_Color
	G38_CPT9-14-4_Color
	G39_CPT9-14-5_Color
	G40_CPT9-14-7_Color
	G41_CPT9-14-8_Color
	G42_CPT9-14-9_Color
	G43_CPT9-14-10_Color
	G44_CPT9-14-11_Color
	G45_CPT9-14-12_Color
	G46_CPT9-14-13_Color
	G47_CPT9-14-15_Color
	G48_CPT9-14-17_Color
	G49_CPT9-14-18_Color
	G50_CPT9-14-19_Color
	G51_CPT9-14-20_Color
	G52_CPT9-14-21_Color
	G53_CPT9-14-22_Color
	G54_CPT9-14-23_Color
	G55_CPT9-14-24_Color
	G56_CPT9-14-25_Color
	G57_CPT9-14-26_Color
	G58_CPT9-14-27_Color
	G59_CPT9-14-28_Color
	G60_CPT9-14-29_Color
	G61_CPT9-14-30_Color
	G62_CPT9-14-31_Color
	G63_CPT9-14-32_Color
	G64_CPT9-14-33_Color
	G65_CPT9-14-35_Color
	G66_CPT10-14-2_Color
	G67_CPT10-14-6_Color
	G68_CPT10-14-7_Color
	G69_TPR9-15-1_Sht1of2
	G70_TPR9-15-1_Sht2of2
	G71_TPR9-15-2
	G72_TPR9-15-3_Sht1of2
	G73_TPR9-15-3_Sht2of2
	G74_TPR9-15-4
	G75_TPR9-15-5
	G76_TPR9-15-8
	G77_TPR9-15-9
	G78_TPR9-15-10_Sht1of2
	G79_TPR9-15-10_Sht2of2
	G80_TPR9-15-11
	G81_TPR9-15-12
	G82_TPR9-15-13
	G83_TPR9-15-14
	G84_TPR9-15-15
	G85_TPR9-15-16_Sht1of2
	G86_TPR9-15-16_Sht2of2
	G87_TPR9-15-17
	G88_TPR9-15-18
	G89_TPR9-15-19_Sht1of2
	G90_TPR9-15-19_Sht2of2
	G91_TPR9-15-20
	G92_TPR9-15-21
	G93_TPR9-15-22
	G94_TPR9-15-23_Sht1of2
	G95_TPR9-15-23_Sht2of2
	G96_TPR9-15-24
	G97_TPR9-15-25
	G98_TPR9-15-26_Sht1of2
	G99_TPR9-15-26_Sht2of2
	G100_TPR9-15-27
	G101_TPR9-15-28
	G102_TPR9-15-29
	G103_TPR9-15-30_Sht1of3
	G104_TPR9-15-30_Sht2of3
	G105_TPR9-15-30_Sht3of3
	G106_TPR9-15-31
	G107_TPR9-15-32
	G108_TPR9-15-33
	G109_TPR9-15-34
	G110_TPR9-15-35
	G111_TPR9-15-36
	G112_TPR9-15-37
	G113_TPR9-15-38
	G114_TPR9-15-39
	G115_TPR9-15-40
	G116_TPR9-15-42
	G117_TPR9-16-43
	G118_TPR9-16-44
	G119_TPR9-16-45
	G120_TPR9-16-46
	G121_TPR9-16-47_Sht1of2
	G122_TPR9-16-47_Sht2of2
	G123_TPR9-16-48
	G124_TPR9-16-49
	G125_TPR9-16-50
	G126_TPR9-16-51
	G127_TPR9-16-52_Sht1of2
	G128_TPR9-16-52_Sht2of2
	G129_TPR9-16-53
	G130_TPR9-16-54
	G131_TPR9-16-55
	G132_TPR9-16-56
	G133_TPR9-16-57_Sht1of2
	G134_TPR9-16-57_Sht2of2
	G135_TPR9-16-58
	G136_TPR9-16-59
	G137_TPR9-16-60
	G138_TPR9-16-61
	G139_TPR9-16-62
	G140_TPR9-16-63
	G141_TPR9-16-64
	G142_TPR9-16-65
	G143_TPR9-16-66
	G144_TPR9-16-67
	G145_TPR9-16-68
	G146_TPR9-16-69
	G147_TPR9-16-70
	G148_TPR9-16-71
	G149_TPR9-16-72
	G150_TPR9-16-73
	G151_TPR10-16-1
	G152_TPR10-15-2
	G153_TPR10-15-3
	G154_TPR10-15-4
	G155_TPR11-15-1
	G156_TPR11-15-2
	G157_TPR11-15-3
	G158_TPR11-15-4
	G159_TPR11-15-5
	G160_TPR11-15-6
	G161_TPR11-15-8
	G162_TPR11-15-9_Sht1of2
	G163_TPR11-15-9_Sht2of2
	G164_TPR11-15-10
	G165_TPR11-15-12
	G166_DHR9-15-1_SPT1
	G167_DHR9-15-2_SPT1-SPT7
	G168_DHR9-15-3_SPT1-SPT6
	G169_DHR9-15-5_SPT1-SPT7
	G170_DHR9-15-6_SPT1-SPT8
	G171_DHR9-15-7_SPT1-SPT2
	G172_DHR9-15-8_SPT1-SPT3
	G173_DHR9-15-9_SPT1-SPT5
	G174_DHR9-15-10_BAG1
	G175_DHR9-15-11_SPT1-SPT8
	G176_DHR9-15-12_SPT1-SPT8
	G177_DHR9-15-13_SPT1-SPT8
	G178_DHR9-15-15_SPT1
	G179_DHR9-15-17_SPT1-SPT8
	G180_DHR9-15-18_SPT1-SPT8
	G181_DHR9-15-19_SPT1-SPT7A-SPT7B
	G182_DHR9-15-20_SPT1-SPT7
	G183_DHR9-15-21_SPT1-SPT4
	G184_DHR9-15-22_SPT1-SPT5
	G185_DHR9-15-23_SPT1-SPT6
	G186_DHR9-15-24_SPT1-SPT7
	G187_DHR10-15-1_SPT1-SPT6
	G188_DHR10-15-2_SPT1
	G189_DHR10-15-3_SPT1-SPT3
	G190_DHR11-15-1_SPT1-SPT5
	G191_DHR11-15-2_SPT1-SPT8
	G192_DHR11-15-3_SPT1-SPT4
	G193_DHR11-15-4_SPT1-SPT2
	G194_DHR11-15-5_SPT1-SPT7
	G195_TPR9-15-2,-4,-5,-8,10
	G196_TPR9-15-14,-15,-16,-17,-19,-20,-23,-26 
	G197_TPR9-15-18_BAG1
	G198_TPR9-15-20_BAG1
	G199_TPR9-15-22_BAG1
	G200_TPR9-15-25,-27,-28,-29,-30,-31,-32,-33
	G201_TPR9-15-34,-35,-36,-37,-38,-39,-40,-42
	G202_TPR9-16-44,-45,-46,-47,-48,-49,-50,-51,-52
	G203_TPR9-16-53,-54,-55,-56,-57,-58,-59,-60
	G204_TPR9-16-61_16-66_-69-73
	G205_TPR10-15-2,-3,-4
	G206_TPR10-16-1
	G207_TPR11-15-2,-3,-4,-5,-6
	G208_TPR11-15-8,-9,-10

	103-D-347 ShtNo: G1
	40-D-7022 ShtNo: G2
	40-D-7023 ShtNo: G3


