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Run 3 shoe
disturbed upon
removal
Advance 5" HWT
casing to 10'
100% Water
Circulation Return
(WCR)

Run 4 shoe
disturbed upon
removal

PL: 18003 psi

UC: 9509 psi

PL: 15908 psi
PT #1 attempted
from 25.5 - 40';
could not get packer
to seal

PL: 21139 psi

     1:  30° 40°, J, N, Mn+Fe, Su, P , SR
     2:  60°, J, N, Mn+Fe, Su, P , SR
     3:  70° 90°, J, N, Mn+Fe, Su, P Wa, SR
BASALT; med um gray; moderate y weathered; moderate y strong to
strong; h gh y to oca y ntense y fractured; aphan t c

mv  (continued)

     1:  75°, J, N, Mn+Fe, Su, P , SR
     2:  60°, J, N, Mn+Fe, Su, P , SR
     3:  30° 40°, J, N, Mn+Fe, Su, P , SR

     W th 60° fo at on/f ow fabr c
     1:  60°, J, N, Mn+Fe, Sp, P , SR
     2:  40°, J, N, Mn+Fe, Su, P , SR
     3:  80° 90°, J, N, Mn+Fe, Su, P , SR
     4:  20° 40°, J, N, Mn+Fe, Su, P Ir, SR R

     Becomes s ght y weathered

     1:  60°, J, N, Mn+Fe, Sp, P , SR
     2:  50°, J, N, Mn, Su, P , SR
     3:  75°, J, N, Mn+Fe, Su, P , SR
     4:  10° 15°, J, N, Mn+Fe, Sp, P , SR
     5:  90°, J, N, Mn+Fe, Su, P , SR

     Becomes b u sh to med um gray; s ght y weathered; strong to very
strong; h gh y fractured; w thout f ow fabr c/fo at on

     1:  70°, J, N, Mn+Fe, Su, P , SR
     2:  60°, J, N, Mn+Fe, Su, P , SR
     3:  25° 30°, J, N, Mn+Fe, Sp, P , SR
     4:  80°, J, N, Mn+Fe, Su, P , SR
     5:  50°, J, VN, No, No, P , SR
     6:  40°, J, N, Mn+Fe, Su, P , SR

     1:  50°, J, N, Mn+Fe, Su, P , SR
     2:  30°, J, N, Mn+Fe, Su, P , SR
     3:  60°, J, N, Mn+Fe, Su, P , SR

Fr
ac

tu
re

s
pe

r F
oo

t

R
ec

ov
er

y,
%

R
 Q

 D
, %

Pa
ck

er
 T

es
t

In
te

rv
a

s

MATERIAL  DESCRIPTION

N
um

be
r

Fr
ac

tu
re

D
ra

w
ng

FIELD NOTES
AND

OTHER TESTS

L
th

o
og

y

E
ev

at
on

,
fe

et

ROCK  CORE

D
r

 T
m

e,
 2

4
hr

[D
r

 R
at

e,
 ft

/h
r]

D
ep

th
,

fe
et

R
un

 N
o.

Bo
x 

N
o.

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA

Project Number:   60393322/60503855

Log of Rock Core Boring CB-15

Sheet 2 of 14

1600

1598

1596

1594

1592

1590

R
ep

or
t 

G
EO

C
O

R
E

O
AK

C
B

M
AP

   
Fi

le
 N

D
 A

EC
O

M
 R

O
C

K 
C

O
R

E
G

PJ
   

1/
30

/2
01

7 
  C

B-
15



1402

1433

1446

1510

1142

1156

8

9

10

11

12

13

14

5

4

6

>6

NA

>6

5

3

5

>6

>6

4

4

3

1

1

[12]

[13]

[14]

[11]

[15]

[26]

1353

1418

1440

1500

1518

1146

2

3

35

12

0

0

0

0

64

3 4
3
3
1

2
2

2
2
3
2
2
2

1 2

3
3
3
3

1
2
2

1

1
2

1 1

1

2
1 1
3

4 5
4

3

M
2

100

91

100

100

100

100

100

End of day
7/11/2016 to set
anchor
Begin day
7/12/2016
AM water
level=>27.0'

PL: 22841 psi

     4:  80°, J, N, Mn+Fe, Su, P , SR
BASALT; b u sh to med um gray; s ght y weathered; strong; h gh y
fractured; aphan t c

mv  (continued)

     Becomes dusky purp e to b u sh gray w th 40° 50° fo at on/f ow
fabr c

     1:  70° 80°, J, N, Mn+Fe, Su, P , SR
     2:  40° 50°, J, N, Mn+Fe, Sp, P , SR
     3:  10°, J, N, Mn+Fe, Sp, P Wa, SR

     Intense y fractured and broken on 70° 90° jo nts; Fe sta ned; no
s ckens des or c ay present

     1:  50°, J, N, Mn, Su, P , SR
     2:  90°, J, N, Mn, Su, P , SR
     3:  30° 40°, J, N, Mn+Fe, Sp, P , SR

     Intense y fractured/broken

     1:  85° 90°, J, N, Mn+Fe, Su, P Ir, SR
     2:  40° 50°, J, N, Mn+Fe, Su, P , SR

     Becomes s ght y to moderate y weathered; ntense y fractured
w th Fe&Mn sta ned fractures; no s ckens des or c ay present

     Poss b e s ough/cave

     1:  90°, J, ?, Mn+Fe, Su, P , SR
     Becomes s ght y weathered; h gh y fractured
     1:  20°, J, N, Mn+Fe, Sp, P , SR R
     2:  70°, J, N, Mn+Fe, Sp, P , SR
     3:  40°, J, N, Mn+Fe, Su, P , SR

     Becomes aphan t c to porphoryt c w th occas ona  brecc a c asts
     4:  30°, J, N, Mn+Fe, Sp, P , SR
     5:  80° 90°, J, N, Mn+Fe, Su, P Wa, SR

     Becomes b u sh gray
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UC: 9233 psi

BASALT; green sh to b u sh gray; s ght y to oca y moderate y
weathered; strong; h gh y to ntense y fractured; aphan t c to oca y
porphoryt c w th occas ona  brecc a c asts and Ca c te nodu es

mv  (continued)

     1:  75° 90°, J, N, Mn+Fe, Su, P , SR
     2:  10° 25°, J, N, Mn+Fe, Su, P St, SR
     3:  70°, J, MW, Mn+Fe+Sd+Ca, Su+F , P , SR
     4:  50°, J/Sh, MW, Mn+Fe+C +CR, Su+Pa, P , SR (no S k,

poss b y C  from cutt ngs)

     Shoe d sturbed; moderate y weathered; weak

     1:  5° 10°, J, N MW, Mn+Fe, Su, P Wa, SR
     2:  85°, J, N, Mn+Fe, Su, P , SR

BASALT BRECCIA; mott ed green sh and b u sh gray and dusky
purp e; s ght y weathered; strong; h gh y fractured; c asts are
subangu ar to angu ar to 1". Ves cu ar a ong jo nts due to Ca c te
d sso ut on 49.8' 50.1' and 50.8' 52.4'
     3:  60°, J, N, Mn+Fe, Su, P , SR
     4:  50°, J, N, Mn+Fe, Su, P , SR
     5:  75°, J, N, Mn+Fe, Su, P , SR

BASALT; b u sh gray; s ght y weathered; very strong; moderate y to
h gh y fractured; aphan t c to phaner t c; w th occas ona  Ca c te
nodu es and 60° fo at on/fabr c
     1:  60°, J, N, Mn+Fe, Su, P , SR
     2:  30°, J, N, Mn+Fe, Su/Sp, P , SR

     1:  10°, J, N, Mn+Fe, Sp, P , SR
     2:  70°, J, N, Mn+Fe, Su, P , SR
     3:  20°, J, N, Mn+Fe, Sp, P , SR
     4:  70° 80°, V, N, Ca, Pa, P , SR (poss b y mechan ca )

     Becomes dusky purp e w th green sh gray a terat on r ngs up to
1.5"; most y aphan t c

     1:  50°, J, N, Mn+Fe, Sp, Ir Wa, R
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Run 20 shoe
disturbed upon
removal

UC: 5102 psi

Bit blocked off
End of day
7/12/2016
Run 21 shoe
disturbed upon
removal
Begin day
7/13/2016
AM water level=7.8'

     2:  15°, J, N, Mn+Fe, Su, P , SR
BASALT; dusky purp e and green sh gray; s ght y weathered; very
strong; moderate y to h gh y fractured; aphan t c; w th green sh gray
a terat on r ngs up to 2"; w th occas ona  Ca c te nodu es

mv  (continued)
     1:  20°, J, N, Mn+Fe, Sp, P St, SR R
     2:  55°, J, N, H+Mn+Fe, Su?, P , SR?
     3:  70° 80°, J, N, Mn+Fe, Su, P St, SR
     4:  40°, J, N, Mn+Fe, Sp, P , SR

     Becomes most y dusky purp e; aphan t c to phaner t c; w thout
a terat on r ngs; 60° f ow fabr c/fo at on

     1:  40°, J, VN, No, No, P , S
     2:  70°, J, VN, No, No, P , S
     3:  70°, J, N, Mn+Fe+Ca, Su+Pa, P , SR
     4:  70° 80°, J, N, Mn+Fe+Ca, Su+Pa, P , SR

     Becomes aphan t c to porphoryt c; ntense y fractured, many
fractures are a ong weak b ack m nera zed ayers. Anastomos ng
jo nt sets:

     5:  20°, J, N, Mn+Fe, Sp, P , SR
     6:  90°, J, N, Mn+Fe+Ca, Su+Pa, P , SR

     Becomes fresh; very strong just be ow f ow contact at 55° to core
ax s

     1:  60°, J, N, Mn+Fe+Ca, Sp, P , SR
     2:  30°, J, VN, Fe+Ca, Sp, Ir, R
     3:  45°, J, N, Ca, Pa, P , SR
     4:  30°, J, VN, No, No, P , SR
     5:  15°, J, VN, No, No, P , SR

     1:  80°, J, N, Fe+Ca, Su+F , P , S
     2:  30°, J, VN, No, No, P , SR
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Run 23 shoe
disturbed upon
removal

Run 24 shoe
disturbed upon
removal

BASALT; dusky purp e; s ght y weathered to fresh; very strong;
moderate y to h gh y fractured; aphan t c to phaner t c, oca y w th
brecc a c asts; w th 60° f ow fabr c/fo at on; w th Ca c te ve ns and
occas ona  Ca c te nodu es

mv  (continued)

     3:  30°, J, N, Fe, Su, P , R
     4:  15°, J, N, Ca, F , P , R
     5:  75° 90°, J/V, N, Ca, F , P Wa, SR

     Becomes h gh y to ntense y fractured
     1:  70° 80°, J, N, Mn+Fe, Sp, P , SR S
     2:  50°, J, N, Mn+Fe, Sp, P , SR
     3:  20° 30°, J, N, Mn+Fe, Sp, P , SR
     4:  90°, J, N, Mn+Fe, Su, P , SR

     Cored over p eces; poss b e s ough

     1:  90°, J, N, Mn+Fe, Su, P , SR
     2:  60° 70°, J, N, Mn+Fe, Su, P , SR
     3:  5° 10°, J, VN, No, No, P , R

     Becomes moderate y to h gh y fractured
     1:  70°, J/V, N, Ca, Pa, P , SR
     2:  30°, J, VN, No, No, Ir, R (poss b y mechan ca )
     3:  90°, J/V, N, Ca, F , P , SR

     1:  60°, J, N, Fe+Ca, Sp+Pa, P , SR
     2:  10°, J, VN, No, No, P Ir, R
     3:  70°, J/V, MW, Ca, F , P , SR
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*Low RQD due to
near vertical
fracture down entire
length of core

Run 28 shoe
disturbed upon
removal

*Low RQD due to
near vertical
fracture down entire
length of core

*Low RQD due to
near vertical
fracture down entire
length of core
Run 30 slipped out
of barrel; trip rods to
recover

BASALT; dusky purp e; fresh; very strong; moderate y to h gh y
fractured; aphan t c to phaner t c, oca y w th brecc a c asts; w th
50° 70° f ow fabr c/fo at on; w th occas ona  Ca c te nodu es and
ve ns

mv  (continued)
     4:  30° 35°, J, N, Ca, Sp, P , SR

     Becomes h gh y fractured
     1:  60°, J/V, N MW, Ca, F , P , SR
     2:  90°, J/V, N, Ca, Pa, P , SR
     3:  45°, J, N, Ca, Pa, P , SR
     4:  30°, J, VN, No, No, P , SR (poss b y mechan ca )

     1:  70°, J/V, MW, Ca, F , P , SR
     2:  90°, J, N, Fe, Su, P , SR
     3:  55°, J, VN, Fe, Sp, P , SR
     4:  0°, J, N, No, No, P Wa, SR R (poss b y mechan ca )
     5:  30° 35°, J, N, No, No, P , SR

     Becomes s ght y weathered
     1:  30°, J, N, No, No, P , SR

BASALT BRECCIA; mott ed green sh gray and dusky purp e; s ght y
weathered; strong to very strong; h gh y fractured; w th occas ona
Ca c te f ed and part a y f ed vugs and ves c es
     2:  90°, J, N, Fe, Su, P , SR
     3:  45°, J, N, Ca, Sp, P , SR
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End of day
7/13/2016
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7/14/2016
AM water level=8.1'

Run 33 shoe
disturbed upon
removal

BASALT BRECCIA; mott ed green sh gray and dusky purp e; s ght y
weathered; strong to very strong; h gh y fractured; w th occas ona
Ca c te f ed and part a y f ed vugs and ves c es

mv  (continued)

     1:  70°, V, MW, Ca+Fe, F +Su, P , SR (vuggy w th crysta s)
     2:  80°, J, N, Fe, Su, P , SR
     3:  30°, J, N, Fe, Su, P , SR
     4:  40°, J, N, Fe, Su, P , SR
     5:  40°, J, VN, Ca, Sp, P , SR
     6:  70°, J, VN, Ca, Sp, P , SR
     7:  30°, J, VN, Ca, Sp, P , SR

     1:  60° 70°, J, N, Fe, Su, P , SR
     2:  10°, J, N, Fe, Su, P , SR
     3:  20° 30°, J, VN, No, No, P , SR R
     4:  40° 50°, J, N, No, No, P , SR
     5:  30°, J, N, Fe, Su, P , SR
     6:  90°, J/V, N MW, Fe+Ca, Su+Pa, P Ir, SR (vuggy w th Ca c te

crysta s)
     7:  70°, V, MW, Ca, F , Ir, R (broken dur ng shoe remova )

BASALT; mott ed green sh gray and dusky purp e; s ght y weathered
to fresh; very strong; h gh y fractured

     1:  60°, J, N, Fe, Su, P Ir, SR R
     2:  30°, J, VN, No, No, P , SR
     3:  70°, V, MW, Ca, F , P , SR
     4:  50°, J, VN, No, No, P , SR R
     5:  40°, J, VN, No, No, P , SR R
     6:  80° 85°, J/V, N, Ca, Pa, P , SR
     7:  70°, J, ?, No, No, P , SR
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA

Project Number:   60393322/60503855

Log of Rock Core Boring CB-15
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BASALT BRECCIA; green sh gray, dusky purp e, and dusky red;
fresh; very strong; moderate y to s ght y fractured; aphan t c to
porphoryt c w th subangu ar brecc a c asts to 2"

mv  (continued)

     1:  70°, J/B, VN, No, No, P Wa, R (basa t/brecc a contact)
     2:  40° 50°, J, VN, No, No, P , R

     1:  10° 40°, J, T, No, No, Ir, R
     2:  60°, J, MW W, Ca, Pa, P , R (vuggy w th Ca c te crysta s)
     3:  40°, J/B, VN, No, No, P , R (basa t/brecc a contact, poss b y

mechan ca )

BASALT; green sh gray; fresh; very strong; moderate y to s ght y
fractured; aphan t c w th occas ona  Ca c te ve ns
     1:  20°, J, VN, No, No, P , SR
     2:  60° 90°, J/V, N, Ca, Pa, P Ir, R
     3:  10°, J, VN, No, No, P , SR

     1:  60°, V, N, Ca, F , P , SR?
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     2:  35°, V, N, Ca, F , P , SR?
BASALT; green sh gray; fresh; very strong; mass ve; aphan t c to
phaner t c, w th occas ona  Ca c te nodu es and ve ns

mv  (continued)

     1:  55°, V, N, Ca, F , P , SR?

BASALT BRECCIA; b u sh gray; fresh; very strong; s ght y fractured
to mass ve; aphan t c to porphoryt c w th occas ona  dusky purp e and
green sh gray brecc a c asts
     1:  45°, B (f ow contact)

     2:  15°, J, T, No, No, Ir, R (poss b y mechan ca )

     1:  60° 75°, J, VN, No, No, P , R
     2:  10°, J, VN, No, No, P , R
     3:  40°, J, VN, No, No, P , R

BASALT; green sh gray; fresh; very strong; s ght y fractured;
aphan t c
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BASALT; green sh gray; fresh; very strong; s ght y fractured;
aphan t c; w th occas ona  Ca c te ve ns 0.25" 0.5" w de, 45°

mv  (continued)

     1:  45°, J, VN, No, No, P , R
     2:  70° 75°, J, VN, Ca, Pa, P , R
     3:  40° 60°, J, N, Ca+CR, F , P Ir, SR R

     Green sh gray, dusky purp e and wh te; moderate y strong to
strong; h gh y fractured w th abundant 40° 80°, V, MW W, H+Ca,
F , Ir, oca y vuggy

     4:  10° 15°, J, N, Ca, Pa, P Ir, R

CALCITE ve n; m nor vugs; strong
     5:  55°, J/Sh, N MW, Ca+S /C +CR, Pa, P , S (poss b e washout

up to 0.5")
     6:  40°, J, ?, No, No, P , SR

BASALT BRECCIA; dusky purp e, green sh gray, and dusky red;
fresh; very strong; moderate y fractured; aphan t c to porphoryt c; w th
subangu ar brecc a c asts up to 2"; w th occas ona  Ca c te ve ns
     1:  80°, J, N, Ca, F , P , SR
     2:  20°/70°, J/V, N, Ca, F , P St, SR
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Run 44 shoe
disturbed upon
removal
End of day
7/14/2016
Begin day
7/15/2016
AM water level=8.0'

BASALT BRECCIA; dusky purp e, green sh gray, and dusky red;
fresh; very strong; moderate y fractured; aphan t c to porphoryt c; w th
subangu ar brecc a c asts up to 3"; w th occas ona  Ca c te ve ns

mv  (continued)

     1:  10°, J, VN, No, No, P , R
     2:  40°, J, N, Ca, Pa, P , R

     1:  10° 30°, J, T, No, No, Ir, R
     2:  55°, J, VN, No, No, P Wa, R

     1:  55° 60°, J, VN, Ca, Pa, P , R
     2:  40°, J, VN, Ca, Pa, P , SR
     Becomes predom nant y dusky purp e
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Run 48 shoe
disturbed upon
removal

BASALT BRECCIA; dusky purp e, green sh gray, and dusky red;
fresh; very strong; moderate y fractured; aphan t c to porphoryt c; w th
subangu ar brecc a c asts up to 3"; w th occas ona  Ca c te ve ns

mv  (continued)

     1:  40°, J, VN, Ca, Pa, P , SR
     2:  50°, J, VN, No, No, P , S SR

     3:  60°, J, VN, Ca, Pa, P , SR
     4:  50° 60°, J, VN, Ca, Pa, P Wa, SR
BASALT; dusky red to purp e; fresh; very strong; moderate y to h gh y
fractured; aphan t c to phaner t c; w th 50° 60° fo at on/f ow fabr c;
occas ona  Ca c te ve ns and nodu es

     Becomes aphan t c w thout fo at on/fabr c
     1:  55° 60°, J, VN, Ca, Pa, P , SR
     2:  40° 45°, J, VN, Ca, Pa, P , SR

     Becomes s ght y fractured

     1:  40°, J, VN, Ca, Pa, P , SR

     1:  20°, J, VN, No, No, P , SR

     2:  45°, J/V, N, Ca, Pa, P , SR
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*Lower 2.5 of Run
51 slipped out of
barrel; trip rods to
recover
RQD is minimum

BASALT; dusky purp e; fresh; very strong; moderate y to h gh y
fractured; aphan t c to phaner t c; occas ona  Ca c te ve ns and
nodu es

mv  (continued)

     1:  60°, V, MW, Ca, F , P , S
     2:  40°, J, VN, Ca, Pa, P , SR
     3:  20°, J, VN, Ca, Pa, P , SR
     4:  60°, J, T, No, No, P , SR (poss b y mechan ca )
     5:  60°, J/V, N, Ca, F , P , SR (poss b y mechan ca )

TOTAL DEPTH = 209.9 FEET
Caliper and  Televiewer performed on 7/16/2016, and Neat cement

grout performed 7/17/2016
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Log of Rock Core Boring CB-15
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Depth 22.0’ to 35.5’

Depth 8.0’ to 22.0'

CB-15-1Boring CB-15
Boxes 1 and 2

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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Depth 48.8’ to 63.5’

Depth 35.5’ to 48.8'

CB-15-2Boring CB-15
Boxes 3 and 4

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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Depth 76.9’ to 91.0’

Depth 63.5’ to 76.9'

CB-15-3Boring CB-15
Boxes 5 and 6

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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Depth 105.1’ to 119.6’

Depth 91.0’ to 105.1'

CB-15-4Boring CB-15
Boxes 7 and 8

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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Depth 134.2’ to 149.2’

Depth 119.6’ to 134.2’

Boring CB-15
Boxes 9 and 10

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos

CB-15-5
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Depth 164.0’ to 178.7’

Depth 149.2’ to 164.0’

Boring CB-15
Boxes 11 and 12

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos

CB-15-6

15

15



Depth 193.8’ to 207.9’

Depth 178.7’ to 193.8’

Boring CB-15
Boxes 13 and 14

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos

CB-15-7
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Depth 207.9’ to 209.9’

Boring CB-15
Box 15

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos

CB-15-8
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70

50

20

100

Set rig anchor to 18'
at 60°  top of rock at
8' (60°)  set
concrete for anchor

End of day
11/12/2016
Begin day
11/14/2016
100% Water
Circulation Return
(WCR)
greenish-gray in
color

Advanced through
boulder  0% WCR

100% WCR

0% WCR

COBBLES, GRAVEL, and SAND; rounded
ALLUVIUM

     Becomes w th occas ona  rockfa  bou ders

     BOULDER; dark green sh gray; s ght y weathered; strong;
porphoryt c Basa t

     BOULDER; very dark green sh gray; s ght y weathered; strong;
aphan t c Basa t w th Ca c te ve ns and occas ona  f ed ves c es
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Continued 0% WCR

Advance 4" HWT
casing to 16'  slow
advancement
11'-14'  fast 14'-16'
75% WCR

0%-20% WCR

     BOULDER; very dark green sh gray; s ght y weathered; strong;
aphan t c Basa t w th Ca c te ve ns and occas ona  f ed ves c es
(continued)

COBBLES, GRAVEL, and SAND; rounded; w th occas ona  rockfa
bou ders

ALLUVIUM  (continued)
BASALT; dusky purp e; s ght y weathered; strong?; h gh y fractured;
porphoryt c w th occas ona  angu ar brecc a c asts

mv

     Green sh gray; p ast c c ayey nf
     1:  40° 50°, J, N, Mn+Fe, Su, P , SR
     2:  60°, J/Sh, N MW, C +CR, F , P , SR w th f ne roots, poss b e

s ough nf
     3:  85°, J/Sh, ?, C , Pa, P , SR

     Intense y fractured; w th cored over c asts; poss b e core oss
     1:  70° 80°, J, N, C , Sp, P , SR
     2:  40°, J, N, No, No, P , SR
     3:  60°, J, VN, No, No, P , SR

     Becomes ntense y fractured; cored over c asts w th Mn sta n ng

     W th c ay and sand on fracture faces

     1:  75° 85°, J, N, Mn+Fe, Sp, P , SR
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BASALT; dusky purp e; s ght y weathered; strong; ntense y
fractured; aphan t c

mv  (continued)

     1:  80°, J, ?, No, No, P , SR
     2:  50° 60°, J, VN, No, No, P , SR
     3:  40°, J, N, No, No, P , SR

     Becomes aphan t c to phaner t c w th f ne brecc ated c asts and
50° fo at on/f ow fabr c

     1:  50°, J, N, Fe, Su, P , SR
     2:  90°, J, N, Fe, Sp, P , SR

BASALT BRECCIA; b u sh gray and dusky purp e; s ght y weathered;
strong to very strong; h gh y fractured; aphan t c to phaner t c; w th
50° fo at on/f ow fabr c

     1:  85°, J, N, Fe, Su, P , SR
     2:  10° 20°, J, VN, No, No, P , SR R (poss b y mechan ca )
     3:  50° 60°, J, N, Mn+Fe, Su, P , SR
     4:  75°, J, N, Mn+Fe, Su, P , SR

     1:  50°, J, N, Mn+Fe, Sp, P , SR
     2:  50°, J/V, N MW, Ca, F , P , SR

     6" Ca c te ve n

     Becomes coarser brecc a fabr c
     3:  20°, J, VN, No, No, P , R
     4:  60°, J, VN, Ca, Pa, P , SR

     1:  30°, J, N, Ca, Pa, P , SR
     2:  45°, J, VN, No, No, P , SR
     3:  30°, J, N, No, No, Ir, R
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BASALT BRECCIA; b u sh gray and dusky purp e; s ght y weathered;
strong to very strong; h gh y fractured; aphan t c to phaner t c

mv  (continued)

     4:  30°, J, VN, No, No, P , SR
     5:  60°, J/V, N, Ca+C , F , P , SR
     6:  40° 50°, J, VN, No, No, P , SR
     7:  60°, J, N, Ca, Sp, P , SR

     1:  60°, J, N, Ca, Pa, P , SR
     2:  20°, J, VN, No, No, P , SR
     3:  80° 90°, J, N, Ca, F , P , SR
     4:  40°, J, N, Ca, Sp, P , SR

BASALT; green sh gray; fresh; very strong; h gh y fractured;
aphan t c; w th Ca c te ve ns
     5:  50°, J/Contact, N, Ca, Pa, P , SR
     6:  40°, J, VN, No, No, Ir, R

     1:  50°, J, N, Ca, F , P , SR
     2:  30°, J, N, Ca, Pa, P , S SR
     3:  75°, J/V, N, Ca, F , P , SR
     4:  20°, J, N, Ca, Pa, P , S SR

     Becomes moderate y fractured

     1:  60°, J, VN, Ca, Sp, P , SR
     2:  30°, J, N, Ca, Pa, P , SR
     3:  40°, J/Contact, N, Ca, F , P , SR
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Interbedded BASALT & BASALT BRECCIA; dusky purp e; fresh; very
strong; moderate y fractured; aphan t c to phaner t c; w th 50°
fo at on/f ow bands

mv  (continued)

     1:  60°, J, N, Ca, Sp, Ir, R
     2:  30°, J, N, No, No, P , SR
     3:  40°, J, VN, Ca, Sp, P Wa, SR
     4:  50°, J, N, Ca, F , P , SR

     Becomes green sh gray and dusky purp e

     Fo at on/f ow fabr c becomes d st nct; 45°

     Becomes h gh y fractured
     1:  30°, J, VN, No, No, P , R
     2:  45° 50°, J/V, N, Ca, F , P , SR; jo nts n V, W, H+Ca, F , Ir

     40° 50°, V, W, Ca, F , Ir (80% Ca c te, 20% dusky purp e Basa t)

     Becomes most y aphan t c

     1:  30°, J, N, No, No, P , SR
     2:  50°, J/V, N MW, Ca, F , P , SR
     3:  40° 50°, J, N, No, No, P , SR
     4:  60° 70°, J/V, N MW, Ca, F , P , SR

     1" Ca c te vug
     1:  70°, V, W, Ca+Fe, F +Sp, P , SR
     2:  60°, J, N, Fe, Su, P , SR
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     3:  50°, J, N, Fe, Su, P , SR
Interbedded BASALT & BASALT BRECCIA; dusky purp e; s ght y
weathered to fresh; strong to very strong; h gh y to oca y moderate y
fractured; aphan t c to phaner t c; w th 40° 50° fo at on/f ow fabr c and
occas ona  Ca c te ve ns

mv  (continued)
     1:  35°, J, N, Fe, Su, P , SR
     2:  70°, J, N, Fe, Su, P , SR
     3:  40° 45°, J, VN, No, No, P , SR
     4:  25° 30°, J, VN, No, No, P , SR

     Becomes BASALT BRECCIA
     1:  70°, J, N, Ca, F , P , SR

     1:  50° 60°, J, N, Ca, Pa, P , SR
     2:  40°, J/V, N, Ca, F , P , SR R
     3:  40°, J, N, Ca, Sp, P , SR

BASALT; dusky purp e; fresh; very strong; moderate y fractured

     1:  80°, J, N, Ca, F , P , SR
     2:  15°, J, VN, No, No, P , SR
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     3:  0°, J/V, N, Ca, F , P , SR
BASALT; dusky purp e; s ght y weathered to fresh; strong to very
strong; moderate y to h gh y fractured; aphan t c to phaner t c w th
45° 55° fo at on/f ow fabr c and occas ona  Ca c te ve ns

mv  (continued)

     1:  20°, J, N, No, No, P , SR R
     2:  35° 40°, J, N, Ca, F , P , SR
     3:  10° 20°, J, VN, No, No, Ir, R
     4:  40°, J, N, Ca, Sp, P , SR

BASALT BRECCIA; dusky purp e and green sh gray; fresh; very
strong; h gh y to oca y moderate y fractured; 55° fo at on fabr c
     1:  40° 45°, J, VN, No, No, P , SR
     2:  50° 60°, J, N, Ca, Pa, P , SR
     3:  20°, J, VN, No, No, P , SR

     1" w de vuggy Ca c te ve n

     1:  50°, J, N, No, No, P , SR
     2:  60°, J, N, Ca, F , P , SR
     3:  70°, J, VN, No, No, P , SR
     4:  40° 45°, J, N, Ca, Pa, P , SR
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BASALT BRECCIA; dusky purp e and b u sh gray; s ght y weathered
to fresh; very strong; h gh y to oca y moderate y fractured; 50° 60°
fo at on fabr c and occas ona  Ca c te ve ns

mv  (continued)

     1:  60°, J, N, Ca, Pa, P , SR
     2:  50°, J, N, No, No, P , SR
     3:  60°, J, VN, No, No, P , SR R

     1:  60°, J, N, Ca, Pa, P , R
     2:  60°, J, VN, No, No, P , SR
     3:  40°, J, N, No, No, P , SR
     4:  50°, J, VN, Ca, Pa, P , SR

     1:  50° 55°, J, VN, No, No, P , SR
     2:  60°, J, VN, No, No, P , S SR

     Becomes dusky purp e and dark green sh to b u sh gray
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BASALT BRECCIA; dusky purp e and dk green sh to b u sh gray;
s ght y weathered to fresh; very strong; moderate y to oca y h gh y
fractured; aphan t c to phaner t c; 50° 60° fo at on fabr c and
occas ona  Ca c te ve ns

mv  (continued)

     1:  60°, J, VN, No, No, P , SR
     2:  45°, J/V, N, Ca, Pa, P , SR
     3:  40°, J, VN, No, No, P , SR

     Becomes most y green sh to b u sh gray w th ess prom nent
fo at on

     Green sh gray w th rregu ar p ag oc ase phenocrysts to 0.2"
     1:  50°, J/V, N, Ca, Pa, P , SR R

     1:  45°, J, VN, Ca, Pa, P , SR
     2:  35°, J, VN, No, No, P Ir, R
     3:  10°, J, T, No, No, P , SR

     Becomes most y b u sh gray; w th angu ar brecc a c asts to 0.5";
w thout fo at on fabr c
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BASALT BRECCIA; b u sh gray and oca y dusky purp e; fresh; very
strong; moderate y to oca y s ght y fractured; aphan t c to phaner t c;
w th angu ar brecc a c asts to 0.5"

mv  (continued)

     1:  10°, J, VN, No, No, P Ir, R

     1:  40°, J, T, No, No, P , SR
     2:  25°, J, VN, No, No, P , SR

     Becomes s ght y fractured

     1:  80°, J, N, Ca, Pa, P , SR
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BASALT BRECCIA; b u sh gray; fresh; very strong; moderate y
fractured; aphan t c to phaner t c; w th occas ona  Ca c te ve ns

mv  (continued)

     2:  15°, J, N, Ca, Pa, P , R

BASALT; b u sh gray; fresh; very strong; moderate y fractured;
aphan t c
     1:  35°, J/V, N, Ca, F , P , SR (poss b y mechan ca , s ght y vuggy)

     2:  50°, J, N, Ca, Pa, P , SR
     3:  25°, J, T, No, No, P , R

     1:  70°, J/V, N, Ca, F , P , SR (top of 1" Ca c te ve n)
     2:  30°, J, VN, No, No, P , R

     1:  20° 40°, J, VN, Ca+Ch, Pa, P Wa, S k (rake at 90°)

     Becomes green sh gray; w th Ca c te ve ns
     2:  60°, J/V, N, Ca, F , P , SR
     3:  70°, J/V, N, Ca+Ch, F +Su, P , S k (rake at 80°, top of 1"

Ca c te ve n)
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39 0
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11
92100

End of day
11/16/2016  pull
rods and reset HWT
casing shoe to 40'
for downhole
logging

BASALT; green sh gray; fresh; very strong; moderate y fractured;
aphan t c

mv  (continued)

TOTAL DEPTH = 173.9 FEET
Caliper, Televiewer, and Neat cement grout performed 11/17/2016
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Depth 29.0’ to 43.1’

Depth 5.0’ to 29.0'

CB-16-1Boring CB-16
Boxes 1 and 2

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 58.0’ to 72.2’

Depth 43.1’ to 58.0'

CB-16-2Boring CB-16
Boxes 3 and 4

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 86.6’ to 101.1’

Depth 72.2’ to 86.6'

CB-16-3Boring CB-16
Boxes 5 and 6

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 115.4’ to 129.8’

Depth 101.1’ to 115.4'

CB-16-4Boring CB-16
Boxes 7 and 8

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 143.9’ to 158.8’

Depth 129.8’ to 143.9'

CB-16-5Boring CB-16
Boxes 9 and 10

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 158.8’ to 173.9'

CB-16-6Boring CB-16
Box 11

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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BASALT; dusky purp e; s ght y weathered; strong; ntense y
fractured; phaner t c; w th f ne wh te crysta s
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No drilling
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Top and bottom of
clay are disturbed
from the fractured
rock above and
below during drilling
and extrusion  clay
wrapped in plastic
during review

BASALT; dusky purp e; s ght y weathered; strong; ntense y
fractured; phaner t c; w th f ne wh te crysta s; 40° 60°, J, VN, No, No

mv  (continued)

    Becomes aphan t c

    Moderate y weathered; moderate y strong

     CLAY; dusky purp e; p ast c; st ff

     1:  50° Contact
BASALT BRECCIA; mott ed dusky purp e and green sh gray; s ght y
weathered; very strong; h gh y fractured

     1:  70°, J, VN, Fe+Mn, Su, Wa, R
     2:  50°, J, VN, Fe+Mn, Su, P , SR
     H gh y weathered; weak

     Becomes green sh gray

     1:  45°, J, N, Fe, Su, P , SR
     2:  40°, J, N, Fe, Su, Wa, R
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BASALT; green sh gray; s ght y weathered; very strong; ntense y
fractured; aphan t c; 85° contact 29.1' 31.2'

mv  (continued)

     1:  50°, J, N, Fe, Su, P , SR

     1:  45° Contact
BASALT BRECCIA; mott ed dusky purp e and green sh gray; s ght y
weathered; very strong; moderate y fractured

     2:  45°, J, N, Ca, F , P , SR

     3:  45°, J, VN, Ca+C , Pa, P , SR
     4:  5°, J, N, Ca, Pa, P , SR

     1:  45°, J, VN, Ca, Pa, Wa P , SR R

     Becomes h gh y fractured
     2:  55°, J, VN, Fe, Su, Wa, VR

TOTAL DEPTH = 42.1 FEET
Neat cement grout to surface 11/18/2016
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Depth 25.1’ to 37.9’

Depth 11.0’ to 25.1'

CB-16A-1Boring CB-16A
Boxes 1 and 2

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 37.9’ to 42.1'

CB-16A-2Boring CB-16A
Box 3

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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solid well casing
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UC  9004 psi
Advance 5" HWT
casing to 5'
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CLAYEY SAND w th GRAVEL (SC); dry to mo st; red;
subangu ar BASALT GRAVEL to 2"; ow p ast c ty FINES

RESIDUAL SOIL

FAT CLAY w th GRAVEL (CH); mo st; ght o ve brown

BASALT; med um dark gray; moderate y weathered; strong;
ntense y fractured. Becomes s ght y weathered to fresh;
strong to very strong; h gh y fractured at 5.6'

mv

     Becomes b ack sh red
     1:  50° 60°, J, N?, Mn, Sp, Wa, R

     1:  30°, J, VN, No, No, Wa St, R VR (poss b y mechan ca )

     Becomes s ght y weathered
     2:  10°, J, VN N, Fe+Mn, Su, Wa, R
     3:  70° 80°, J, VN N, Fe+Mn, Su, Wa, R

     Becomes dark gray

     4:  75°, V/J, VN, Ca+Fe+Mn, F +Su, Wa, R

     1:  80°, J/V, VN, Ca+Mn+Fe, F Pa+Su, Wa, R
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BASALT; redd sh dark gray; s ght y weathered; strong;
moderate y fractured; w th Ca c te f ed ves c es

mv  (continued)

     2:  80°, V, VN, H+Ca, F , P

     3:  60°, J, N MW, Fe+Mn, Su, Wa, VR

     Becomes med um dark gray; fresh; very strong

     Becomes s ght y fractured
     1:  75°, J, VN, Mn, Su, Wa, R SR

     Becomes phaner t c to porphoryt c; decreas ng
Ca c te f ed ves c es and vo ds

     Increased Ca c te f ed ves c es
     1:  60°, V, T, H+Ca, F , P  ( nc p ent)

     Becomes moderate y fractured
     2:  30°, J, W, Fe, Su, Wa, R

     3:  15°, J, T, H+Uk, Uk, P  ( nc p ent)

     Becomes h gh y fractured
     1:  70°, J, VN, Mn, Su, P , SR

     Poss b y C ayey nf ng, washed out
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Project Location:  Nevada and Placer Counties, CA
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Log of Rock Core Boring CB-17
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BASALT; med um dark gray; s ght y weathered; strong to
very strong; ntense y fractured; phaner t c to porphoryt c.
Becomes fresh; moderate y fractured at 29.7'

mv  (continued)
     Becomes dark gray; fresh; very strong; s ght y fractured;

w th ncreased Ca c te nf ng of vo ds/ves c es

     2:  65°, V, T, H+Ca, F , P , VR (mechan ca y broken)

     1:  60°, V, VN, Ca+Ch, F +Su, P , R (mechan ca y broken)

     Becomes h gh y fractured
     1:  70°, J, VN, Fe, Su, Wa, SR
     2:  80°, J/V, T, Ca+Fe, F +Su, P , SR
     3:  50°, J, t, Fe, Su Sp, P , SR

     Becomes moderate y fractured

     1:  50°, J, VN, Fe, Su, P , SR
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Log of Rock Core Boring CB-17
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BASALT; dark gray; fresh; very strong; moderate y fractured;
phaner t c to porphoryt c; Ca c te crysta zat on and nf ng of
ves c es

mv  (continued)

     2:  10°, J, VN, Mn, Su, Wa, SR

     Becomes mass ve

     Becomes med um green sh gray

     Becomes med um dark gray; aphan t c to phaner t c; some
Ca c te nf ng of ves c es

     1:  70° 80°, V, T VN, H+Ca, Pa, P , R (mechan ca )
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Log of Rock Core Boring CB-17

Sheet 4 of 10

R
ep

or
t 

G
EO

C
O

R
E

O
AK

C
BM

P
W

EL
L

   
Fi

le
 N

D
 A

EC
O

M
 R

O
C

K 
C

O
R

E
G

PJ
   

1/
30

/2
01

7 
  C

B-
17



0849

0907

1054

15

16

17

18

0

0

2?

4

2?

1?

0

1

0

0

2

0

0

0

0

0

[30]

[38]

[33]

0836

0859

0915

5

6

100

90

96

100

1

1
2

2 3

4

2
2

M

M

1

2
1

M
M M

M 1

2

3

100

100

100

100

75%-85% WCR

No increased WCR
loss at fractured
zone

Well: 1-in PVC
0.020 slotted well
casing 60'-70'

Well: Bentonite
pellets 73'-78'

PT
 #

4

BASALT; med um dark gray; fresh; very strong; mass ve;
aphan t c to phaner t c; Ca c te nf ng of ves c es/vo ds

mv  (continued)

     1:  70°, V, MW, H+Ca, F , Wa (mechan ca y broken)
     2:  40°, J, T, No, No, P , SR (mechan ca ?)
     3:  50°, V, VN, H+Ca+Ch, F +Su, P

     4:  50°, V/J, MW, Ca+Ch, F +Su, P , SR

     1:  40°, J, VN, Fe, Su, P , SR

     2:  15°, J, VN, Fe, Su, P , SR
     Becomes fresh; mass ve

     1:  65°, V, VN, H+Ca, Pa, Wa (mechan ca )
     2:  30°, V, T, H+Ca, Pa, Wa (mechan ca )

     3:  20°, V, T, H+Ca, F , Wa
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Log of Rock Core Boring CB-17
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BASALT; med um dark gray; fresh; very strong; mass ve;
phaner t c to porphoryt c; Ca c te ve ns and nf ng of
ves c es/vo ds

mv  (continued)

     1:  15°, V, VN MW, H+Ca, F , Wa

     1:  75°, V, T, H+Ca, Pa, Wa, R (mechan ca y broken)

     1:  60° 70°, V, T, H+Ca, F , Wa
     Becomes h gh y to moderate y fractured
     2:  15° 25°, V/J, T, Ca+Fe, F +Sp, Wa, SR

     3:  50°, V/J, VN, Ca+Fe+Mn, F +Su, Wa, SR

     Becomes more mott ed w th wh te Ca c te ve ns and
nf ed ves c es

     4:  60°, V, VN, H+Ca+Fe, F +Su, Wa, SR (part a y open)
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Log of Rock Core Boring CB-17
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BASALT; dark gray; fresh; very strong; s ght y fractured;
phaner t c to porphoryt c; Ca c te ve ns and nf ng of
ves c es/vo ds

mv  (continued)

     Becomes moderate y fractured
     1:  70°, J/V, VN, Ca+Fe, Pa+Su, Wa, R

     Becomes s ght y fractured

     1:  35°, V, VN, H+Ca, F , Wa (mechan ca )

     Few Ca c te f ed ves c es
     1:  80°, V, VN, Ca, F , Wa, SR (poss b y mechan ca )
     2:  50°, V, VN, Ca, F , Wa, SR (poss b y mechan ca )

     1:  20°, V/J, VN, Ca+Ch, F +Su, Wa, SR
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Log of Rock Core Boring CB-17
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BASALT; dark gray; fresh; very strong; mass ve; phaner t c to
porphoryt c

mv  (continued)

     2:  70°, V, T, H+Ca, F , Wa, R VR (mechan ca )
     Becomes green sh gray; porphoryt c

     1:  60°, V, T, H+Ca, F , Wa (mechan ca )

     2:  15°, V, N, H+Ca, F , Wa (mechan ca )

     1:  30° 60°, V, N MW, H+Ca, F , Wa St
     2:  40°, V/J, T, Ca, Pa, Wa, SR (mechan ca ?)
     3:  20°, J, VN, Ca, Pa, Wa, R

MATERIAL  DESCRIPTION
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Project Number:   60393322/60503855

Log of Rock Core Boring CB-17
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BASALT; dark green sh gray; fresh; very strong; s ght y
fractured; phaner t c to porphoryt c; Ca c te ve ns and nf ng
of ves c es/vo ds

mv  (continued)

     Becomes s ght y weathered to fresh; h gh y fractured on
1" Ca c te f ed vug

     1:  20°, J, VN, Fe+Mn, Su Su, Wa, R
     2:  60°, J, VN, No, No, Wa, R
     3:  50°, J, VN, Fe, Su Sp, Wa, R

     1:  65°, J, VN, No, No, Wa, VR (poss b y mechan ca )
     2:  25°, J, VN, No, No, Wa, VR (poss b y mechan ca )

     3:  30° 40°, J, N, Fe, Su Sp, Wa, SR R

     4:  60°, J/V, N, Uk+Fe, F +Su, Wa, R
     5:  85°, J, VN, Fe, Su Sp, Wa St, VR

     1:  80°, J, VN, Fe, Su, Wa, VR
     2:  40°, J, VN, Fe, Su, Wa St, VR
     3:  50°, J/V, MW, Ca+Fe, F +Su, P , R
     4:  60°, J, VN, Ca+Fe, Pa+Su, St, VR
     5:  20°, J, VN, No, No, Wa, SR (poss b y mechan ca )
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BASALT; red and green sh gray; s ght y weathered to fresh;
very strong; moderate y fractured; phaner t c to porphoryt c

mv  (continued)

     1:  45°, V/J, N, Ca+Fe, F +Su Sp, Wa, R

     Ca c te f ed vo ds and ves c es more preva ent, 1/4" to 1"

     Becomes h gh y fractured
     2:  70°, J, VN, Fe, Su, Wa, R

     1:  15°, J, N, No, No, Wa, VR (poss b y mechan ca )
     2:  15°, J, VN, Fe, Su, P , SR

     Becomes moderate y fractured

     3:  70°, J/V, VN N, Ca+Fe, F +Su, Wa, R VR

TOTAL DEPTH = 152.5 FEET
Caliper, Televiewer and Piezometer Installation performed

7/13/2016
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Depth 16.7’ to 30.4’

Depth 0.0’ to 16.7’

CB-17-1Boring CB-17
Boxes 1 and 2

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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Depth 44.4’ to 58.3’

Depth 30.4’ to 44.4’

CB-17-2Boring CB-17
Boxes 3 and 4

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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11



Depth 72.5’ to 87.5’

Depth 58.3’ to 72.5’

CB-17-3Boring CB-17
Boxes 5 and 6

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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11



Depth 102.5’ to 117.5’

Depth 87.5’ to 102.5’

CB-17-4Boring CB-17
Boxes 7 and 8

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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11



Depth 132.5’ to 147.5’

Depth 117.5’ to 132.5’

CB-17-5Boring CB-17
Boxes 9 and 10

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 147.5’ to 152.5’

CB-17-6Boring CB-17
Box 11

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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Advance 5" HWT
casing to 7'

Lost all Water
Circulation Return
(WCR)

PL  11345 psi

BASALT der ved dr  pad/road f
FILL

     BASALT GRAVEL to 3"; red; ves cu ar; w th roots

     WOOD and GRAVEL

BASALT; dark green sh gray to moderate brown; s ght y to
moderate y weathered; weak to moderate y strong; h gh y fractured;
ves cu ar; abundant Ca c te crysta s and ves c e nf ng; red c ayey
fracture coat ng preva ent n upper 20'

mv
     1:  70°, J, VN, Fe+Mn, Su, Wa, SR
     2:  40° 60°, J, VN, Fe+Mn, Su, P , SR

     Becomes ntense y fractured

     Becomes green sh gray; s ght y weathered; strong; h gh y
fractured; not ves cu ar

     1:  90°, J, VN, Fe+Mn, Su, Wa, SR
     2:  70°, J, VN, Fe+Mn, Su, P , SR
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Continued 0% WCR

Run 4 only gravel
recovered

Gravel slough

Gravel slough
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segments included
in RQD calculation
and in FPF

0 5' Gravel slough

End of day
7/16/2016
Begin day
7/18/2016
AM water level=dry
to 13'
1-2' of cave-in

*Rock does not
meet soundness
criteria for RQD
calculation

*Rock does not
meet soundness
criteria for RQD
calculation

BASALT; green sh gray; s ght y weathered; strong; h gh y fractured;
abundant Ca c te crysta s and ves c e nf ng; red c ayey fracture
coat ng preva ent n upper 20'

mv  (continued)

     3:  40°, J, VN N, Fe+Ca, Su+Pa, Wa P , SR R

     Becomes red; comp ete y weathered; ntense y fractured; c ayey

     Becomes s ght y weathered; ess c ay

     W thout c ay
     1:  80°, J, ?, Fe+Mn, Su, Wa, SR
     2:  40°, J, VN MW, Mn+Fe+CR, Su+F , P Wa, SR

     1:  35°, J, VN N, Fe+Mn, Su, Wa P , SR
     2:  60°, J, VN, Fe+Mn, Su, Wa, SR

     1:  60°, J, ?, C +Fe, F +Su, P , SR
     2:  75°, J, VN, Mn, Su, Wa, SR R

     Becomes h gh y fractured; w th rehea ed fractures

     1:  70°, J, ?, Fe+Mn, Su, Wa, SR
     2:  20°, J, N, Fe+Mn+Ca, Su+Sp, Wa, R
     3:  40°, J, N, Fe+Mn+Ca, Su+Sp, Wa, R

     1:  40°, J, VN, Mn, Su, Wa, SR
     2:  70°, J, VN, Fe+Mn, Su, P , SR

     Becomes ntense y fractured; red c ay nf ng

BASALT BRECCIA; gray sh green; s ght y to moderate y weathered;
moderate y strong to strong; h gh y fractured; ves cu ar; abundant
Ca c te and maf c m nera s
     3:  40° 50°, J, T, Fe+Mn+C , Su+Sp, P , SR
     4:  75°, J, N, Fe+Mn+C , Su+Sp, Wa St, VR
     5:  40°, J, N, Fe+C , Su+Pa, P , SR

     1:  70°, J, N, Fe, Su, Wa, SR
     2:  60°, J, N, Fe+C , Su+F , P , SR S

     Becomes gray sh red; h gh y to comp ete y weathered; weak to
extreme y weak; ntense y fractured to crushed; soft
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UC  7769 psi

PL  16715 psi
Attempted a packer
test 14'-34 1'
unable to fill rods
Test aborted
1 5' cave-in after
test attempt

UC  8726 psi

BASALT BRECCIA; gray sh red; h gh y to comp ete y weathered;
weak to extreme y weak; ntense y fractured to crushed; soft.
Becomes gray sh green; s ght y weathered; strong; h gh y fractured;
w th oca zed vo ds/ves c es somet mes hea ed w th Ca c te at 29.3'

mv  (continued)

     Unf ed ves c es/vugs 0.5" 1"

     1:  30° 40°, J, VN, Fe+Mn, Su, Wa, R VR
     2:  80°, V, T, H+Ca, F , Wa St

     1:  5°, J, N, Fe+Mn, Su, Wa St, SR R
     2:  70°, J, VN, Fe+Mn, Su, Wa, SR
     3:  40°, J, VN, Fe+Mn, Su, Wa, R
     Becomes very strong
     1:  40° 50°, J, N, Fe+Mn, Su, Wa, R
     2:  80°, V, T, H+Ca, F , Wa

     Becomes h gh y to oca y moderate y fractured

     3:  80°, J, N, Fe+Mn, Su, Wa, R

     1:  60°, J, N, Fe+Mn, Su, Wa, VR
     2:  40° 50°, J, N VN, Fe+Mn, Su, Wa, VR

     1:  30°, J, VN, Fe+Mn, Su, P , SR
     2:  30°, J, N, Fe+Mn+C , Su+F , Wa P , SR R
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Continued 0%
WCR  dry to bit

Only gravel
recovered

UC  17460 psi
PT #2 34'-54' could
not keep water in
rods to seal  ran 1
test step at highest
pressure
Add polymer to
attempt to increase
WCR

Partially incipent
fractures

BASALT BRECCIA; green sh gray; s ght y weathered; very strong;
h gh y to oca y moderate y fractured; w th occas ona  Ca c te nf ed
ves c es

mv  (continued)

     3:  40° 50°, J, VN, Mn, Su, Wa St, VR
     4:  45°, J, VN, Fe+Mn, Su, Wa, SR

BASALT; green sh gray; s ght y weathered; very strong; h gh y
fractured; aphan t c
     5:  45°, J, N, Fe+Mn+C , Su+F , P , SR

     Intense y fractured

     Phaner t c; w th most y Ca c te nf ed ves c es

     1:  30°, J, N, Fe+Mn, Su, Wa, R VR
     2:  50°, J, VN, Mn+Ca, F , P Wa, R SR

     Ca c te crysta  1" x 1.5"
     1:  70°, V, VN, H+Ca, F , P
     2:  50°, J, ?, Mn, Su, St, VR
     Becomes fresh; s ght y fractured

     Phaner t c

     H gh y fractured
     1:  90°, V/J, N, H+Fe+Ca, Su+Pa?, Wa+St, SR R
     2:  30°, V, T, H+Ca, F , P , SR
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Continued 0% WCR

End of day
7/18/2016
Begin day
7/19/2016
AM water
level=48 4'

BASALT; ght green sh gray; fresh; very strong; s ght y fractured;
aphan t c

mv  (continued)

     3:  30°, J, T, Mn, Su, Wa, R

     Becomes mass ve; phaner t c
     1:  45°, V, W, Ca, F , Wa, SR

     L ght gray sh green

     Becomes green sh gray

     1:  50°, V, MW, Ca, F , Wa, SR

     Irregu ar, hea ed Ca c te ve ns

     1:  35°, V, MW, H+Ca, F , St
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Continued 0% WCRBASALT; green sh gray; fresh; very strong; mass ve; phaner t c;
occas ona  Ca c te f ed ve ns and vo ds

mv  (continued)

     2:  65°, V, T N, H+Ca, F , Wa

     1:  85°, V, T, H+Ca+Mn, F +Su, P , SR (part a y open)
     2:  30°, V, MW, H+Ca (crysta ne), F , P

     3:  40°, V/J, ?, Ca+Mn, Sp+Su, P , SR (poss b y mechan ca )

     Becomes s ght y fractured
     1:  60°, V, MW, Ca+Fe, F +Sp, Wa, R

     1:  25°, J, VN, Mn, Su, P , SR
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Continued 0% WCRBASALT; green sh gray; fresh; very strong; moderate y fractured;
phaner t c

mv  (continued)

     1:  30° 40°, J/V, VN, Ca+Fe, F +Sp, P , SR

     Becomes s ght y fractured

     1:  20°, V/J?, N, Ca+Fe, F +Su, Wa, VR (poss b y mechan ca )

     Becomes gray sh b ue
     1:  60°, J, VN, Ch+Fe, Su Sp, Wa, R
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Continued 0% WCRBASALT; gray sh b ue; fresh; very strong; s ght y fractured;
phaner t c; ncreas ng Ca c te crysta s

mv  (continued)

     Becomes h gh y fractured
     1:  20°, J/V, VN, Ca+Mn, Pa+Su, Wa, SR
     2:  30°, J, VN N, Fe, Su, Wa, R

     Becomes mass ve; w th rregu ar hea ed Ca c te ve ns and nf ed
ves c es

     Ca c te and O v ne f ed vo d

     1:  20° 60°, J, VN, Fe+Mn, Su, St, VR

     Ca c te f ed ves c e 1/4" 3/4"

Fr
ac

tu
re

s
pe

r F
oo

t

R
ec

ov
er

y,
%

R
 Q

 D
, %

Pa
ck

er
 T

es
t

In
te

rv
a

s

MATERIAL  DESCRIPTION

N
um

be
r

Fr
ac

tu
re

D
ra

w
ng

FIELD NOTES
AND

OTHER TESTS

L
th

o
og

y

E
ev

at
on

,
fe

et

ROCK  CORE

D
r

 T
m

e,
 2

4
hr

[D
r

 R
at

e,
 ft

/h
r]

D
ep

th
,

fe
et

R
un

 N
o.

Bo
x 

N
o.

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA

Project Number:   60393322/60503855

Log of Rock Core Boring CB-18

Sheet 8 of 13

1688

1686

1684

1682

1680

1678

1676

R
ep

or
t 

G
EO

C
O

R
E

O
AK

C
B

M
AP

   
Fi

le
 N

D
 A

EC
O

M
 R

O
C

K 
C

O
R

E
G

PJ
   

1/
30

/2
01

7 
  C

B-
18



1608

1623

1638

35

36

37

38

0

0

0

0

0

0

0

0

1

0

0

0

0

1

0

0

[38]

[33]

[33]

[30]

1602

1617

1632

9

10

100

100

100

100

2

M

M M

1

2

1

2

M

M

M

1
M

M

100

100

100

100

Continued 0% WCRBASALT; gray sh to green sh b ue; fresh; very strong; mass ve to
s ght y fractured; phaner t c; occas ona  rregu ar hea ed Ca c te ve ns

mv  (continued)

     2:  70°, V, N, H+Ca, F , Wa

     1:  70°, V, N, H+Ca+Ch, F +Su, Wa, R (mechan ca y broken)
     2:  50°, V, ?, H+Ca+Ch, F +Su, P , R (mechan ca y broken)

     1:  50°, J, VN, Mn, Su, P , SR
     2:  70°, V, T, H+Ca, F , P

     1:  40°, J/V, N, Ca+Fe+Mn+Uk, F +Su, Wa, SR

Fr
ac

tu
re

s
pe

r F
oo

t

R
ec

ov
er

y,
%

R
 Q

 D
, %

Pa
ck

er
 T

es
t

In
te

rv
a

s

MATERIAL  DESCRIPTION

N
um

be
r

Fr
ac

tu
re

D
ra

w
ng

FIELD NOTES
AND

OTHER TESTS

L
th

o
og

y

E
ev

at
on

,
fe

et

ROCK  CORE

D
r

 T
m

e,
 2

4
hr

[D
r

 R
at

e,
 ft

/h
r]

D
ep

th
,

fe
et

R
un

 N
o.

Bo
x 

N
o.

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA

Project Number:   60393322/60503855

Log of Rock Core Boring CB-18

Sheet 9 of 13

1674

1672

1670

1668

1666

1664

1662

R
ep

or
t 

G
EO

C
O

R
E

O
AK

C
B

M
AP

   
Fi

le
 N

D
 A

EC
O

M
 R

O
C

K 
C

O
R

E
G

PJ
   

1/
30

/2
01

7 
  C

B-
18



0930

0952

1012

38

39

40

41

PT
 #

6

0

0

0

0

0

2

>6

2

1

0

0

0

0

0

0

0

[27]

[26]

[26]

1648

0941

1003

10

11

100

80

79

100

M
M

1

1
2

1

2
1

2
2

M

M M

M

1

2

100

100

100

100

Continued 0% WCR

End of day
7/19/2016
Begin day
7/20/2016
AM water
level=47 5'

Add polymer to
attempt to increase
WCR

Add polymer to
attempt to increase
WCR

BASALT; b u sh gray; fresh; very strong; mass ve to s ght y fractured;
phaner t c

mv  (continued)

     Becomes s ght y weathered; h gh y to oca y ntense y fractured
     1:  60° 90°, J, N, Fe+Mn, St, VR
     2:  50°, Sh, W, CR+C +Fe+Mn, F +Su, Wa, R (red, c ayey

so f ed 1/2" w de jo nt, no s ckens des)

     1:  80°, J, VN, H+Fe+Mn, Su, Wa, SR (mechan ca y broken,
port on m ss ng)

     2:  80°, J, T, Fe+Mn, Su, Wa+P , SR

     Becomes fresh; mass ve
     nc p ent fracture

     1:  45°, V, VN, H+Ca+Ch, F +Su, P , SR (mechan ca y broken)
     2:  35°, V, T, H+Ca+Ch, F +Su, P +St, SR (mechan ca y broken)
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BASALT; b u sh gray; fresh; very strong; mass ve; phaner t c
mv  (continued)

     Becomes s ght y weathered; h gh y fractured; some fractures
rehea ed

     1:  45°, J, VN, Fe+Mn, Su, P , SR
     2:  80° 90°, J, VN, Fe+Mn, Su, Ir+Wa, SR R
     3:  50°, J, VN, Fe+Mn, Su, St P , SR VR
     Aphan t c

     Becomes aphan t c

     1:  30°, J, N, Fe+Mn, Su, Wa, SR
     2:  80°, J, VN, Fe+Mn, Su, P , SR
     3:  65° 80°, J, N?, Fe+Mn, Su, Wa, SR

     Becomes fresh; moderate y fractured. W th hea ed near vert ca
Ca c te ve ns 169.8' 171.1'

     Becomes dusky purp e; phaner t c

     Intense y fractured; mechan ca y
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BASALT; gray sh red to dusky purp e; fresh; very strong; moderate y
fractured; banded aphan t c and phaner t c; phaner t c at 173'

mv  (continued)

     1:  50° 80°, V, T MW, H+Ca, F , Wa

     Becomes aphan t c on rregu ar 60° bonded contact

     2:  75°, V, N, Ca+Fe, F +Sp, P , SR
     3:  30°, V/J, N, Ca+Fe, Sp, P , SR

     Becomes phaner t c on bonded 80° contact

     Becomes aphan t c on bonded 0° contact; banded throughout
B=50°

     Becomes h gh y fractured; some ke y mechan ca
     1:  50°, B, VN, No, No, P , SR

     1:  65°, J, T, Ca, Pa, Wa, R
     2:  50°, B, T VN, Ca, Pa, P , S SR (some poss b y mechan ca )

     3:  70°, V, T, H+Ca, F , P
     4:  35°, V/J, VN, Ca, Pa, P , SR

     1:  50°, V, MW, Ca+Mn, F +Su, P , SR
     2:  50°, B, VN, Ca, Sp, Wa, SR

     Banded purp e and gray
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7/20/2016
Begin day
7/21/2016
AM water level=145'
During setup for PT
#6 water below
transducer at 151'

BASALT; gray sh red to dusky purp e; fresh; strong; h gh y fractured
w th some poss b y mechan ca ; banded aphan t c and oca y
phaner t c

mv  (continued)

     3:  70°, J, VN, Ca, Pa, Ir, R VR

     Phaner t c; rregu ar bonded contact

     Becomes phaner t c; h gh y to moderate y fractured; some
fractures poss b y mechan ca

     1:  40°, V/J, T VN, Ca, Pa, P , SR

BASALT BRECCIA; green sh gray; fresh; very strong; w th purp e,
angu ar fragments
     1:  40°, V, W, Ca+Uk, F , P , SR
     Aphan t c on 40° bonded contacts
     2:  40°, B, VN, Ca, Pa, Wa, SR

TOTAL DEPTH = 200.0 FEET
Caliper and Televiewer performed on 7/20/2016 ; Neat cement

grout to surface performed 7/21/2016

Fr
ac

tu
re

s
pe

r F
oo

t

R
ec

ov
er

y,
%

R
 Q

 D
, %

Pa
ck

er
 T

es
t

In
te

rv
a

s

MATERIAL  DESCRIPTION

N
um

be
r

Fr
ac

tu
re

D
ra

w
ng

FIELD NOTES
AND

OTHER TESTS

L
th

o
og

y

E
ev

at
on

,
fe

et

ROCK  CORE

D
r

 T
m

e,
 2

4
hr

[D
r

 R
at

e,
 ft

/h
r]

D
ep

th
,

fe
et

R
un

 N
o.

Bo
x 

N
o.

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA

Project Number:   60393322/60503855

Log of Rock Core Boring CB-18

Sheet 13 of 13

1620

1618

1616

1614

1612

1610

1608

R
ep

or
t 

G
EO

C
O

R
E

O
AK

C
B

M
AP

   
Fi

le
 N

D
 A

EC
O

M
 R

O
C

K 
C

O
R

E
G

PJ
   

1/
30

/2
01

7 
  C

B-
18



Depth 20.8’ to 34.1’

Depth 7.0’ to 20.8’

CB-18-1Boring CB-18
Boxes 1 and 2

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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Depth 48.0’ to 61.7’

Depth 34.1’ to 48.0’

CB-18-2Boring CB-18
Boxes 3 and 4

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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14



Depth 76.2’ to 90.0’

Depth 61.7’ to 76.2’

CB-18-3Boring CB-18
Boxes 5 and 6

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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14



Depth 104.0’ to 118.0’

Depth 90.0’ to 104.0’

CB-18-4Boring CB-18
Boxes 7 and 8

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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Depth 133.0’ to 148.0’

Depth 118.0’ to 133.0’

CB-18-5Boring CB-18
Boxes 9 and 10

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos

14

14



Depth 163.0’ to 178.0’

Depth 148.0’ to 163.0’

CB-18-6Boring CB-18
Boxes 11 and 12

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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14
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Depth 192.4’ to 200.0’

Depth 178.0’ to 192.4’

CB-18-7
Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos 
Boring CB-18 

Boxes 13 and 14
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STREAM ALLUVIUM

BASALT; med um gray; s ght y to moderate y weathered, angu ar
BOULDERS, COBBLES, and GRAVEL; moderate y strong to strong;
aphan t c to phaner t c w th Ca c te nodu es; Fe&Mn sta n ng on
fractures

BASALT TALUS/LANDSLIDE DEPOSIT

     Becomes dark ye ow sh brown; h gh y to comp ete y weathered;
weak to extreme y weak; ntense y fractured

     10° 30°, Sh?, MW W, C +Sd, F

     Becomes med um gray; moderate y to h gh y weathered

     CLAYEY SAND (SC) w th rock fragments; dark ye ow sh brown;
comp ete y weathered; extreme y weak; d sturbed; poss b e s de
p ane 60° 70°

     CLAYEY SAND (SC) w th rock fragments; d sturbed

     Broken/cored over

     Broken/cored over; h gh y weathered w th sand (poss b e s ough)

BASALT
     1:  30° 40°, J, N, Mn+Fe, Su, P , SR
     2:  30°, Sh, W, Mn+Fe+C +CR, Su+F , P , SR
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BASALT; dark ye ow sh to gray sh brown; h gh y to oca y moderate y
weathered; weak to moderate y strong; h gh y to oca y ntense y
fractured/sheared; aphan t c to phaner t c. Intense y fractured and
c ayey 14' 14.5'

mv  (continued)
     3:  90°, J, N, Mn, Su, P , SR
     4:  60° 70°, J, N, Mn+Fe, Su, P , SR

     1:  75° 85°, J, N, Mn+Fe, Su, P , SR
     2:  45°, J, N, Mn+Fe, Su, P , SR
     3:  60°, J/Sh, N MW, Mn+Fe+C +CR, Su+Pa, P , SR

     Becomes dusky purp e; s ght y weathered; strong; h gh y
fractured; aphan t c to phaner t c w th occas ona  Ca c te nodu es

     1:  65°, J, N, Mn+Fe, Su, P , SR
     2:  25° 30°, J, N, Mn+Fe, Su, PL, SR
     3:  50°, J, N, Mn+Fe, Su, P , SR
     4:  40°, J, N, Mn+Fe+C , Su+Pa, P , SR
     5:  85°, J, VN, Ca, Pa, P , SR

     Becomes very strong; w th 10° 20° fo at on/f ow fabr c

     Becomes green sh gray and dusky purp e; w th 10° fo at on/f ow
fabr c

     1:  70°, J, N, No, No, P , SR
     2:  60°, J, N, Mn+Fe, Su, P , SR
     3:  50°, J, VN, No, No, P , SR
     4:  85°, J, ?, Mn+Fe+Ca, Su+Pa, P , SR

     W th d sso ved Ca c te ves c es; core d sturbed

     1:  60°, J, N, Mn+Fe, Sp, P , SR
     2:  0° 5°, J, VN, No, No, P Wa, SR
     3:  50° 70°, J, N, Mn+Fe, Sp, P Ir, SR

     1:  10°, J, VN, Mn+Fe, Sp, P , SR
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BASALT; dusky purp e and green sh gray; s ght y weathered; strong
to very strong; h gh y fractured; aphan t c to porphoryt c w th
occas ona  brecc a c asts; w th 10° fo at on/f ow fabr c and occas ona
Ca c te ve ns and nodu es

mv  (continued)
     2:  50°, J, VN, Mn+Fe, Sp, P Wa, SR
     3:  20°, J, N, Mn+Fe+Ca, Sp, P , SR
     4:  40°, J, VN, Mn+Fe, Sp, P , SR
     5:  45° 50°, J, N, Mn+Fe, Su, P , SR
     6:  30°, J/V, N, Ca, Pa, P , SR

     Becomes green sh gray; aphan t c; more Ca c te ve ns

     1:  5° 10°, J, N, Mn+Fe+Ca, Su+Pa, P , SR
     2:  70°, J/V, N, Mn+Fe+Ca, Su+Pa, P , SR
     3:  90°, J, N, Mn+Fe+Ca, Su+Pa, P , SR
     4:  50°, J, N, Mn+Fe, Su, P , SR
     5:  20°, J, N, Mn+Fe+Ca, Sp, P , SR
     6:  60°, J, N, Mn+Fe+Ca, Su+F , P , SR

     60° 90°, V, MW W, H+Ca, F , Wa (vuggy)

     1:  50°, J/V, N/W, Mn+Fe+Ca, Su+F , P , R (vuggy, 2" crysta ne
Ca c te ve n)

     2:  10°, J, N, Mn+Fe+Ca, Su+Pa, P , SR
     3:  20°, J, N, Fe, Sp, P , R
     4:  20° 60°, J, T, No, No, Ir, R

     Becomes dusky purp e and green sh gray; aphan t c to
porphoryt c; w th subangu ar to subrounded brecc a c asts and
20° 30° weak fo at on/fabr c

     5:  40°, J, VN, No, No, P , SR
     Becomes most y dusky purp e
     6:  20°, J, VN, No, No, P , SR
     7:  60°, J, VN, No, No, P , SR

     1:  60°, J, N, Mn+Fe, Su, P , SR
     2:  30°, J, N, Mn+Fe, Su, P , SR
     3:  40°, J, N, Mn+Fe, Su, P , SR
     4:  40°, J, VN, No, No, P Ir, R
     5:  5°, J, N, Fe, Sp, P , R
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BASALT; dusky purp e; s ght y weathered to fresh; strong to very
strong; h gh y to moderate y fractured; aphan t c to porphoryt c w th
occas ona  brecc a c asts; w th weak 15° 25° fo at on and occas ona
Ca c te nodu es. Becomes fresh at 46.0'

mv  (continued)
     6:  60°, J, VN, Ca, Pa, P , SR

     1:  45°, J, VN, No, No, P , SR
     2:  55°, J, N, Mn+Fe, Su, P , SR
     3:  55°, J, VN, No, No, P , SR
     4:  60°, J, N, Fe+Ca, Su+Pa, P , SR

     1:  20°, J, N, Fe, Su, P , SR

     Becomes b u sh gray and dusky purp e, phaner t c to porphoryt c
on #2

     2:  60°, J, VN, No, No, P , S
     3:  25°, J, VN, No, No, P , SR
     4:  60°, J, N, No, No, P , SR

     1:  35° 40°, J, N, Fe+Ca, Sp+Pa, P , SR

     Becomes aphan t c to porphoryt c
     2:  65°, J, N, Ca, Pa, P , SR
     3:  40°, J, VN, No, No, P , SR
     4:  5° 10°, J, VN, No, No, P , SR
     5:  50°, J, VN, No, No, P , SR
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D  Simpson logging

BASALT; dusky purp e, b u sh and green sh gray; fresh; strong to
very strong; h gh y to moderate y fractured; aphan t c to porphoryt c;
w th 20° 30° fo at on/f ow fabr c

mv  (continued)

     1:  60°, J, VN, No, No, P , SR
     2:  30°, J, VN, No, No, P , SR
     3:  20° 30°, J, N, No, No, P , SR
     4:  70°, J, N, Ca, Pa, P , SR
     5:  20°, J, N, Ca, Pa, P , SR
     6:  30°, J, VN, No, No, P , R
     7:  50°, J, N, Ca, Pa, P , SR

     1:  30°, J, VN, No, No, P St, SR
     2:  60°, J, N, No, No, P , SR
     3:  20°, J, N, Ca, Pa, P , SR

     Becomes moderate y to oca y h gh y fractured

     1:  50°, J, VN, No, No, Wa, R
     2:  55°, J, VN, No, No, P Wa, SR
     3:  30°, J, VN, No, No, P , SR
     4:  60°, J, VN, No, No, P , SR
     5:  45°, J, VN, No, No, P , SR
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BASALT; dusky purp e, b u sh and green sh gray; fresh; strong to
very strong; moderate y fractured; aphan t c to porphoryt c; w th
20° 30° fo at on/f ow fabr c

mv  (continued)

     1:  60°, J, VN, No, No, P , SR

BASALT BRECCIA; mott ed dusky purp e, b u sh and green sh gray;
fresh; very strong; moderate y fractured; subangu ar to angu ar
brecc a fragments to 4" w th n aphan t c matr x

     Becomes h gh y fractured
     1:  30°, J, N, No, No, P , SR
     2:  30°, J, VN, No, No, P Wa, R
     3:  20°, J, VN, No, No, P Wa, R
     4:  50°, J, VN, No, No, P Wa, R
     5:  45°, J, VN, No, No, Wa, R

     1:  0° 5°, J, N, No, No, P , SR
     2:  30°, J, N, No, No, P , SR
     3:  40°, J, N, No, No, Wa, R
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BASALT BRECCIA; mott ed dusky purp e, b u sh and green sh gray;
fresh; very strong; moderate y fractured; subangu ar to angu ar
brecc a fragments to 4" w th n aphan t c matr x

mv  (continued)

     1:  25°, J, VN, No, No, P , SR
     2:  75°, J, VN, Ca, Pa, P , SR
     3:  55°, J, VN, No, No, P , S

     Brecc a c asts become f ner n s ze
     1:  50°, J, VN, Ca, Pa, St, R
     2:  60°, J, VN, Ca, Pa, P , SR
     3:  30°, J, VN, No, No, P , SR

     Becomes s ght y fractured

     Becomes moderate y fractured
     1:  50°, J, VN, No, No, P , SR

     1:  60°, V, N, Ca, F , P , SR
     2:  45°, J, VN, No, No, P , SR
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BASALT BRECCIA; mott ed dusky purp e, b u sh and green sh gray;
fresh; very strong; moderate y fractured; subangu ar to angu ar
brecc a fragments w th n aphan t c matr x

mv  (continued)

     3:  45°, J, VN, Ca, Sp, P , SR

     H gh y fractured
     4:  75°, J, VN, Ca, Sp, P , SR

     1" Quartz ve n

     1:  30°, J, N, No, No, Wa, SR

     1" Quartz ve n

     2:  60°, J, VN, No, No, P , ?
     3:  5°, V, N, Ca, F , P , S
     4:  5°, J, VN, No, No, Wa, SR

     1" Quartz ve n

     5:  45°, V, N, Ca, F , P , S
TOTAL DEPTH = 117.3 FEET

Caliper, Televiewer and Neat cement grout performed 7/22/2016
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Depth 16.5’ to 32.1’

Depth 0.0’ to 16.5’

CB-19-1Boring CB-19
Boxes 1 and 2

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos

CB-19 Box 1 of 8

8



Depth 47.0’ to 62.1’

Depth 32.1’ to 47.0’

CB-19-2Boring CB-19
Boxes 3 and 4

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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Depth 76.8’ to 91.3’

Depth 62.1’ to 76.8’

CB-19-3Boring CB-19
Boxes 5 and 6

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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Depth 105.0’ to 117.3’

Depth 91.3’ to 105.0‘

CB-19-4Boring CB-19
Boxes 7 and 8

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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CLAYEY GRAVEL w th SAND (GC); ye ow sh brown; w th BOULDERS
and COBBLES

ROAD FILL

     Washed angu ar p eces of h gh y to moderate y weathered BASALT;
w th dark ye ow sh brown CLAYEY SAND (SC)

BASALT; green sh gray; moderate y weathered; moderate y strong;
ves cu ar; cored over angu ar c asts
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BASALT; b u sh to med um gray and ye ow sh brown; h gh y weathered;
weak; ntense y fractured and brecc ated w th angu ar s ght y weathered
corestones n ye ow sh brown; extreme y weak CLAYEY SAND (SC)
matr x w th sma  angu ar rock c asts

mv

     Becomes strong; s ght y weathered; h gh y to moderate y fractured;
porphoryt c w th Ca c te nodu es

     1:  50°, J/Sh, MW W, Fe+Mn+Ca+Sd, Su+F , P , SR

     1:  40°, J, N, Mn+Fe, Su, P , SR
     2:  60°, J, N, Mn+Fe, Su, P , SR R

     Becomes h gh y fractured
     3:  75° 90°, J, N, Mn+Fe+Sd+C , Su+Pa, P , SR

     Becomes oca y moderate y weathered
     4:  5° 15°, J, N, Fe+Mn+Sd+C , Su+Pa, P Wa, SR
     5:  20°, J, N, Mn+Fe, Su, P , S SR

     1:  50°, J, N, Mn+Fe, Su, P , SR
     2:  0° 5°, D ke/V, MW W, H+Uk, F , P
     3:  70°, J, N MW, Mn+Fe+Sd+C , Su+Pa, P , SR
     4:  30°, J, N, Mn+Fe, Su, P , S

     Moderate y weathered; ntense y fractured

     Becomes very strong; moderate y fractured

     1:  60°, J, N, Mn+Fe, Su, P , SR
     2:  20°, J, N, Mn+Fe, Su, P , SR
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BASALT; b u sh to med um gray; s ght y weathered; very strong;
moderate y fractured; porphoryt c; w th Ca c te nodu es

mv  (continued)

     1:  30°, J, VN, No, No, P , SR
     2:  55°, J, VN, Ca, Pa, P , SR

     1:  50°, J, VN, Ca, Pa, P , SR R
     2:  35°, J, VN, Mn+Fe, Sp, P , SR
     3:  55°, J, N, Ca+Ch, F +Su, P , SR

     1:  60°, J, VN, Ca, Pa, P , SR

     Becomes aphan t c w thout Ca c te nodu es; w th Ca c te ve ns

     2:  30°, J/V, N, Ca+Ch, F +Su, P , SR

     1:  70°, J/V, N, Ca, F , P , SR
     Green sh gray
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BASALT; b u sh to med um gray; s ght y weathered to fresh; very strong;
moderate y fractured; aphan t c; w th occas ona  Ca c te ve ns and nodu es

mv  (continued)

     2:  0° 5°, J/V, VN/MW, Ca, F , P , SR

     1:  10°, J, VN, Ca, Pa, P , SR
     2:  20°, J, T, No, No, P , R
     3:  30°, J, VN, Ca+Ch, Pa+Sp, P , S SR

     H gh y fractured

     1:  0° 20°, J, T, No, No, Wa/Ir, R

     2:  30°, J, VN, Ca, F , P , SR

     Becomes gray; porphoryt c; w th Ca c te nodu es; w th dusky purp e;
aphan t c ntrus ons/brecc a

     H gh y fractured
     1:  40°, J, VN, Mn, Sp, P , SR R
     2:  60° 70°, J, N, Mn, Su, P , SR
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BASALT; b u sh to green sh to med um gray; s ght y weathered; very
strong; moderate y fractured; aphan t c to porphoryt c; w th Ca c te ve ns
and nodu es

mv  (continued)

     H gh y fractured
     1:  70° 80°, J, N, Mn+Fe, Su, P Ir, SR
     2:  30°, J, N, Mn+Fe, Su, P , SR
     3:  60°, J, N, Ca+Fe, F +Sp, P , SR
     4:  30°, J/V, N MW, Ca+Ch, F +Sp, P , SR
     5:  70°, J, N, Ca, Pa, P , SR
     6:  20°, J, N, Ca, F , P , SR

     H gh y fractured

     1:  10°, J, N, No, No, P , SR

     2:  15°, J, N, Ca+Ch, Pa+Sp, P , SR

     1:  0° 10°, J/V, N, Ca, Pa, P , R
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BASALT; b u sh to med um gray; s ght y weathered to fresh; very strong;
s ght y to moderate y fractured; aphan t c to s ght y porphoryt c; w th
occas ona  Ca c te ve ns

mv  (continued)

     1:  0° 10°, J, T, No, No, P Wa, SR
     2:  70°, J, T, No, No, P , R

     1:  15°, J, VN, Ch, Sp, P , SR
     2:  25°, J, VN, Ca+Ch, Pa+Sp, P , SR

     Becomes porphoryt c w th Ca c te nodu es

     1:  30°, J, VN, Ch, Sp, P , R
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BASALT; b u sh to med um gray; fresh; very strong; s ght y to oca y h gh y
fractured; aphan t c to porphoryt c; w th Ca c te nodu es

mv  (continued)

     H gh y fractured
     1:  60°, J, VN, Ca, F , P , SR
     2:  5°, J, T, Ca, Pa, P , SR

     1:  30°, J, N, Ca, F , P , SR

     H gh y fractured
     2:  10°, J, VN, Ca, Pa, P , R
     3:  0°, J, T, No, No, P , SR R (poss b y mechan ca )

     1:  10°, J, VN, Ch, Su, P , S SR

     H gh y fractured
     2:  5° 10°, J, VN, Ca+Ch, Pa+Sp, Ir, R
     3:  30°, J, VN, Ch, Sp, P , SR
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BASALT; b u sh to med um gray; fresh; very strong; s ght y to moderate y
fractured; aphan t c to porphoryt c; w th Ca c te ve ns

mv  (continued)

     1:  0° 5°, J/V, VN, Ca, F , P Ir, SR
     2:  20°, J/V, N, Ca, F , P , SR

     W th Ca c te nodu es

     1:  20°, J, T, Ca, Pa, P Wa, SR
     2:  50°, J, N, Ca, F , P , SR

     1:  30°, J, N, Ca+Ch, Pa+Sp, P , SR

     2:  40°, J, VN, Ca, F , P , SR

     3:  30°, J, VN, No, No, P , SR
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BASALT; b u sh to med um gray; fresh; very strong; s ght y to oca y h gh y
fractured; aphan t c to porphoryt c; w th Ca c te nodu es and ve ns and
occas ona  Ca c te vugs

mv  (continued)

     1:  25°, J, VN, No, No, P , SR
     2:  80°, J, VN, Ca, F , P , SR
     3:  45°, J, VN, No, No, P St, SR

     1" Ca c te vug w th crysta s

     Becomes h gh y to moderate y fractured
     V, MW, H+Ca, F  (vuggy)

     1:  10° 20°, J, VN, No, No, Ir, R
     2:  30°, J/V, VN, Ca, F , P , SR
     3:  10°, J, T, No, No, P , R (poss b y mechan ca )

     1:  45°, J, VN, No, No, P , SR
     2:  20°, J, N, Ca, Pa, P , SR
     3:  30°, J/V, Ca, F , P , SR
     4:  70° 80°, J, VN, Ch, Sp, P , SR
     5:  75° 90°, J, VN, Ca+Ch, Pa+Sp, P Wa, SR

     Becomes moderate y fractured
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BASALT; b u sh to med um gray; fresh; very strong; moderate y fractured;
aphan t c to porphoryt c; w th Ca c te nodu es and ve ns

mv  (continued)

     1:  20°, J, VN, No, No, P , SR
     2:  70°, J/V, N MW, Ca, F , P , SR (s ght y vuggy)

     Becomes s ght y fractured

     1:  10°, J, VN, Ca, Pa, P , SR

     Becomes h gh y to moderate y fractured
     1:  60°, J/V, N, Ca, F , P , SR
     2:  60°, J, VN, No, No, P , R
     3:  50°, J, VN, No, No, P , SR
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BASALT; b u sh to med um gray; fresh; very strong; moderate y fractured;
aphan t c to porphoryt c; w th Ca c te nodu es and ve ns

mv  (continued)

     1:  60°, J, VN, Ca, Pa, P , SR

     2:  60°, J, VN, No, No, P , SR
     3:  50°, J, VN, No, No, P , SR

     Becomes s ght y fractured

     1:  40°, J, VN, Ca, Pa, P , SR
     Becomes dusky purp e and b u sh gray; aphan t c to phaner t c; w thout

Ca c te nodu es

TOTAL DEPTH = 168.3 FEET
Neat cement grout to surface 8/5/2016
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Log of Rock Core Boring CB-20
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Depth 23.1’ to 36.7’

Depth 3.5’ to 23.1’

CB-20-1Boring CB-20
Boxes 1 and 2

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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11



Depth 51.3’ to 65.8’

Depth 36.7’ to 51.3’

CB-20-2Boring CB-20
Boxes 3 and 4

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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11



Depth 80.1’ to 94.8’

Depth 65.8’ to 80.1’

CB-20-3Boring CB-20
Boxes 5 and 6

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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11



Depth 109.3’ to 123.9’

Depth 94.8’ to 109.3’

CB-20-4Boring CB-20
Boxes 7 and 8

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos

11

11



Depth 138.5’ to 153.5’

Depth 123.9’ to 138.5’

CB-20-5Boring CB-20
Boxes 9 and 10

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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Depth 153.5’ to 168.3’

CB-20-6Boring CB-20
Box 11 

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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97

Run 1  several root
cores recovered

Well: 4-in Steel
Stovepipe Box at
surface

75%-100% Water
circulation return
(WCR)

Well: 1-in PVC
solid well casing
-0'-60' in neat
cement grout

End of day
5/31/2016
Begin day 6/1/2016

100% WCR

LEAN CLAY w th SAND (CL); st ff; mo st; red; trace
GRAVEL; w th roots up to 2"

RESIDUAL SOIL, BASALT

     Becomes mott ed ye ow sh red and green sh gray

BASALT; ye ow sh red w th ght gray bands/c asts; h gh y to
comp ete y weathered; extreme y weak

mv

     Res dua  hea ed fractures

     Becomes mott ed green sh gray and ye ow sh red;
moderate y to h gh y weathered; weak to very weak; h gh y
fractured
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Project Number:   60393322/60503855
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100% WCR to final
depth

UC  2
157 psi

     1:  30° 40°, J, N, Mn+Fe, Su, P  SR
     2:  60° 70°, J, N, Mn+Fe, Su, P  SR
BASALT; mott ed green sh gray and ye ow sh red;
moderate y to h gh y weathered; weak to very weak; h gh y
f actured; w th weathered red phenocrysts

mv  (continued)
     Moderate y weathered, moderate y strong

     Ye ow sh red and ght gray; comp ete y weathered;
extreme y weak; c ayey

     Becomes strong brown; h gh y to oca y moderate y
weathered; weak to oca y moderate y strong; h gh y to
ntense y fractured; porphoryt c w th phenocrysts up to
0.15"

     1:  10° 30°, J, N, Mn+Fe, Su, P , SR
     2:  40° 50°, J, N, Mn+Fe, Su, P , SR
     3:  75° 85°, J, N, Mn+Fe, Su, P , SR

     Becomes ght green sh to b u sh gray; s ght y weathered;
strong; h gh y fractured; aphan t c; w th occas ona  Ca c te
ve ns and redd sh brown hea ed fractures

     1:  40°, J, N, Fe, Sp, P IR, R
     2:  20°, J, N, Fe, Su, P , SR

     1:  45°, J, N, Mn+Fe, Su, P , SR
     2:  15 20°, J, N, Fe, Su, P , SR
     3:  55°, J, MW, Mn+Fe+Sd, Su+F , P , SR
     4:  75° 90°, J, N, Mn+Fe, Su, P Wa, SR

     Moderate y weathered
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA

1948

1946

1944

1942

1940

1938

1936

1934

Project Number:   60393322/60503855

Log of Rock Core Boring CB-B1
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Advance 5" HWT
casing to 10'
PL  17551 psi

Cuttings block core
barrel  pull rods

BASALT; ght green sh gray w th redd sh brown se vages;
s ght y to oca y moderate y weathered; strong; moderate y to
h gh y fractured; phaner t c

mv  (continued)

     1:  90°, J, N, Mn+Fe, Su, P , SR
     2:  40°, J, N, Mn+Fe, Su, P , R
     3:  60°, J, N, Mn+Fe, Su, P , SR
     4:  40° 60°, J, N MW, Mn+Fe+Sd, Su+Pa, P , R

     Redd sh brown; moderate y weathered

BASALT BRECCIA; ght green sh gray w th redd sh brown
se vages; s ght y to oca y moderate y weathered; very
strong; moderate y to h gh y fractured; phaner t c

mv

     1:  70°, J, VN, H+Fe+Mn+Ca, Su+F , P , SR
     2:  50°, J, N, Mn+Fe, Su, P , SR
     3:  40°, J, N, Mn+Fe+C , Su+Pa, P , R
     4:  15°, J, VN, No, No, P , R (poss b y mechan ca )

     Redd sh brown; moderate y weathered

     Becomes mott ed/spotted redd sh brown and green sh
gray; moderate y weathered; strong

     1:  80°, J, MW, Mn+Fe+C +Sd, Su+Pa, P , SR
     2:  0° 10°, J, N, Mn+Fe, Su, Ir, R
     3:  60°, J, N, Mn+Fe, Su, P , SR
     4:  35°, J, N, Mn+Fe, Su, P , SR

     Becomes s ght y weathered w th moderate y weathered
zones a ong fractures; strong to very strong

     Mott ed redd sh brown; moderate y weathered

     1:  40°, J, N Mn+Fe, Su, P , SR R
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pellets seal 53'-56'

*Rock does not
meet soundness
criteria for RQD
calculation

Well: #2/12 Sand
filter pack 56'-88'

UC  8
237 psi

BASALT; green sh gray; s ght y to moderate y weathered;
strong; h gh y fractured; aphan t c to phaner t c; w th coarse
vo can c brecc a zones

mv  (continued)

     2:  30°, J/Sh, MW, Mn+Fe+CR, Su+F , P , SR
     h gh y weathered; weak
     3:  10° 30°, J, N, Mn+Fe+C , Su+Pa, P , SR R

     H gh y weathered; moderate y strong

     Becomes moderate y weathered; strong
     4:  80°, J, N, Mn+Fe, Su, P , SR
     5:  30°, J, N, Mn+Fe, Su, P , SR

     1:  60°, J, N, Mn+Fe, Sp, P St, SR
     2:  10°, J, N, Mn+Fe, Su, P , SR R
     3:  80°, J, N, Mn+Fe, Su, P , SR

     S ght y weathered

     4:  40°, J, N, Mn+Fe, Su, P , SR

     S ght y weathered

     Becomes moderate y to h gh y weathered; moderate y
strong

     5:  20°, J, N, Mn+Fe, Su, P , SR
     6:  60°, J/Sh, N, Mn+Fe+C , Su+Pa, P , SR

     Becomes moderate y weathered; moderate y strong to
strong

     1:  30° 45°, J, N, Mn+Fe, Su, P , SR R
     2:  10° 15°, J, N, Mn+Fe+C , Su+Pa, P , SR

     Becomes h gh y weathered; weak; ntense y fractured
     3:  ?, V, W, H+Ca, F , P  ( ntense y fractured)
     4:  20° 40°, J, N, Mn+Fe+C , Su+Pa, P , SR

     Becomes ght green sh to b u sh gray; s ght y weathered;
very strong; h gh y to oca y moderate y fractured;
porphyr t c w th aphan t c groundmass
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BASALT; ght green sh to b u sh gray; s ght y weathered;
very strong; h gh y fractured; porphyr t c w th aphan t c
groundmass; w th occas ona  Ca c te ve ns

mv  (continued)

     1:  20°, J, ?, Mn+Fe, Sp, P , SR
     2:  60°, J, N, Mn+Fe+Ca, Sp+Pa, P , S
     3:  20° 30°, J, N, Mn+Fe+Ca, Sp, P , S SR
     4:  75°, J, N, Mn+Fe, Su, P , S SR

     Becomes s ght y weathered to fresh

     1:  35°, J, VN, Mn, Sp, P Wa, SR
     2:  30°, J, VN, No, No, P , SR
     3:  45°, J, VN, Mn+Fe, Sp, P , SR
     4:  75°, J, N, Mn+Fe, Su, P , SR
     5:  60°, J, N, Mn+Fe, Su, P , SR

     1:  30°, J, N, Mn+Fe, Sp, P , SR
     2:  80°, J, N, Fe, Sp, P , SR
     3:  10° 20°, J, VN, No, No, P Ir, SR R

     1:  10°, J, N, Mn, Su, P , SR
     2:  80°, J/V, N, Mn+Fe+Ca, Su+F , P , S
     3:  0° 10°, J, VN, No, No, P St, SR
     4:  50°, J, N, Mn+Fe, Sp, P , SR
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BASALT; gray to med um gray; s ght y weathered to fresh;
very strong; h gh y to moderate y fractured; porphyr t c w th
aphan t c groundmass; w th occas ona  Ca c te ve ns

mv  (continued)

     1:  25°, V, W (open), Ca, F , P , R
     2:  20°, J, VN, No, No, P Wa, SR
     3:  60° 70°, J/V, N, Mn+Fe+Ca, Su+F , P , S SR
     4:  10°, J, VN, Mn+Fe+Ch, Sp, P , SR

     1:  20° 30°, V, N?, H+Ca, F
     2:  40°, V, W, H+Ca+Ch, F
     3:  0° 10°, J, VN, No, No, P , SR
     4:  60° 70°, J/V, MW, Fe+Ca, Sp+F , P , SR

     1:  70°, J, N, Mn+Fe+Ca, Sp+Pa, P , SR
     2:  0° 10°, J/V, N, Ca, Pa, P , SR
     3:  90°, J/V, N, Ca, Pa, P , SR
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BASALT; gray to med um gray; s ght y weathered to fresh;
very strong; h gh y to moderate y fractured; phaner t c to
aphan t c; w th Ca c te ve ns

mv  (continued)
     Becomes fresh
     1:  90°, J, N, Ca, F , P , SR
     2:  15°, J, N, Ca, Pa, P , SR
     3:  0° 10°, J, VN, No, No, P Ir, R

     Aphan t c

     1:  10° 15°, J, VN, No, No, P , SR

     1:  0° 10°, J, N, Ca, Pa, P , SR

MATERIAL  DESCRIPTION
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BASALT; b u sh to med um gray; fresh; very strong; h gh y to
moderate y fractured; phaner t c to aphan t c; w th Ca c te
ve ns

mv  (continued)

     1:  10°, J, VN, No, No, P , SR
     2:  5°, J/V, N, Ca, Pa, P , SR

     1:  10°, J, N, No, No, P , SR
     2:  85° 90°, J/V, N, Ca+Ch, Pa+Su, P , SR
     3:  60°, J/V, N, Ca+Ch, Pa+Su, P Wa, SR

     1:  30°, J, VN, No, No, P , R
     2:  80°, J/V, N, Ca, F , P , S SR
     3:  40°, J/V, N, Ca, F , P , SR
     4:  20°, J, VN, No, No, P , SR

     1:  75° 80°, J/V, N MW, Fe+Ca+C , Sp+Pa, P , SR
     2:  50°, J, VN, No, No, P Wa, SR

MATERIAL  DESCRIPTION
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BASALT; b u sh to med um gray; fresh; very strong; h gh y to
moderate y fractured; phaner t c to aphan t c; w th Ca c te
ve ns

mv  (continued)

     1:  10°, J, VN, No, No, P , SR

     1:  70°, J/V, N, Ca, Pa, P , SR
     2:  10°, J, N, Ca, Sp, P , SR
     3:  60°, J/V, N, Ca, F , P , SR
     4:  30°, J, VN, No, No, P , SR

     1:  30°, J, N, Mn+Fe, Su, Ir St, R
     2:  10°, J, N, Mn+Fe, Sp, P Wa, SR
     3:  70°, J/V, N, Mn+Fe+Ca, Su+F , P , SR
     4:  20°, J, VN, No, No, P , SR
     5:  20°, J, N, Ca, Pa, P , SR

     Becomes green sh gray; aphan t c; w th 60° 70° fo at on
fabr c
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BASALT; green sh gray; s ght y weathered to fresh; very
strong; moderate y to s ght y fractured; aphan t c; w th Ca c te
ve ns and 60° 70° fo at on fabr c

mv  (continued)

     1:  65° 70°, J, N, Fe, Sp, P , SR
     2:  30°, J, VN, No, No, P , R

     Becomes aphan t c BASALT w th zones of vo can c
BRECCIA w th ~70° fo at on/fabr c; w th Ca c te ve ns

     1:  75°, J, N, Ca, Sp, P , SR

     S ght y weathered
     1:  70° 90°, J/V, MW, Ca+Fe, F +Su, P IR, SR (vuggy

w th 1" redd sh brown weathered r nd)

BASALT BRECCIA; green sh gray to gray w th dusky purp e
zones; fresh; very strong; moderate y fractured

     1:  70°, J, N, Fe, Sp, P Ir, R
     2:  80°, J, N, Ca, Pa, P , SR
     3:  10°, J, VN, No, No, P Wa, SR
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Advance 5" HWT
casing to 20'

BASALT BRECCIA; green sh gray to gray w th dusky purp e
zones; fresh; very strong; moderate y fractured

mv  (continued)

BASALT/AMPHIBOLITE? and BASALT BRECCIA; green sh
to med um gray; s ght y weathered to fresh; very strong;
moderate y to s ght y fractured; phaner t c to porphyr t c; w th
Ca c te ve ns and weak 10° 20° fo at on

     1:  30°, J/V, N, Ca, Pa, P , SR

     >W th sub hor zonta  fo at on 0° 25°
     1:  60°, J, VN, No, No, P St, SR
     2:  20°, J, VN, No, No, P , SR

     1:  10°, J, VN, Ca, Pa, P , SR

     1:  60°, J, VN, No, No, P , SR
     2:  20°, J, VN, Ca+Ch, Pa+Sp, P , SR
     3:  15°, J, VN, No, No, P , SR

BASALT; green sh gray; fresh; very strong; h gh y to
moderate y fractured
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BASALT; green sh gray; fresh; very strong; h gh y to
moderate y fractured; aphan t c to phaner t c

mv  (continued)

     Becomes banded w th aphan t c BASALT

     1:  10°, J, N, Ca, Pa, P , SR
     2:  60°, J, VN, No, No, P , SR
     3:  35°, J/V, N, Ca, F , P , SR

     1:  15°, J, VN, Ca, Sp, P , SR
     2:  75°, J/V, N, Ca, F , P , SR
     3:  50°, J, N, No, No, P , SR
     4:  10°, J, VN, No, No, P Wa, SR
     5:  70° 80°, J, N, Ca, Pa, P , R
     6:  30°, J, VN, No, No, P , R
     7:  20°, J, VN, No, No, P , R

     1:  20°, J, VN, No, No, P , SR
     2:  65°, J, W, No, No, P , SR
     3:  35°, J/V, N, Ca+Py, Pa+Sp, P , SR

     Becomes s ght y fractured
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Project Number:   60393322/60503855

Log of Rock Core Boring CB-B1
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BASALT; ght green sh to med um gray; fresh; very strong;
s ght y fractured; phaner t c to porphyr t c banded w th
aphan t c zones; w th occas ona  dark gray nc us ons and
trace Pyr te and weak sub hor zonta  fo at on

mv  (continued)

     1:  20°, J, VN, Ca, Pa, P , SR
     2:  60°, J, VN, Ca, Sp, P , SR

     1:  10°, J, VN, No, No, P , SR
     2:  50°, J, N, Ca, Pa, P , SR

     1:  15°, J, VN, No, No, P , SR
     2:  65°, J/V, N, Ca, F , P , SR

TOTAL DEPTH = 200.9 FEET
P-wave survey performed 6/2/2016 - Neat cement grout to

surface on 6/3/2016
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA

1772

1770

1768

1766

1764

1762

1760

1758

Project Number:   60393322/60503855

Log of Rock Core Boring CB-B1
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Depth 19.0’ to 34.0’

Depth 0.0’ to 19.0’

CB-B1-1Boring CB-B1
Boxes 1 and 2

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 48.8’ to 64.0’

Depth 34.0’ to 48.8’

CB-B1-2Boring CB-B1
Boxes 3 and 4

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 79.0’ to 94.0’

Depth 64.0’ to 79.0’

CB-B1-3Boring CB-B1
Boxes 5 and 6

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 108.7’ to 123.2’

Depth 94.0’ to 108.7’

CB-B1-4Boring CB-B1
Boxes 7 and 8

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 137.1’ to 151.2’

Depth 123.2’ to 137.1’

CB-B1-5Boring CB-B1
Boxes 9 and 10

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 165.3’ to 179.4’

Depth 151.2’ to 165.3’

CB-B1-6Boring CB-B1
Boxes 11 and 12

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 194.3’ to 200.9’

Depth 179.4’ to 194.3’

CB-B1-7Boring CB-B1
Boxes 13 and 14

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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circulation return
(WCR)

Advance 5" HWT
casing to 5'

CLAYEY SAND w th GRAVEL (SC); dry to mo st; ye ow sh brown to
ye ow sh red; subangu ar gray basa t GRAVEL to 2.5"

RESIDUAL SOIL/SAPROLITE

BASALT; ye ow sh to redd sh brown; h gh y weathered; weak; h gh y
fractured; porphyr t c w th aphan t c groundmass; w th trace f ne roots

mv

     1:  30°, J/Sh, W, Mn+Fe+Sd+C +CR, Su+F , P , SR
     2:  90°, J, N, Mn+Fe, Su, P , SR
     3:  10° 20°, J, N MW, Mn+Fe+C , Su+Pa, P , SR

     Becomes brown sh gray; moderate y strong
     1:  30° 40°, J, N MW, Mn+Fe+C , Su+Pa, P , SR
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Log of Rock Core Boring CB-B2
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94 *Rock does not
meet soundness
criteria for RQD
calculation

     2:  60° 70°, J, N MW, Mn+Fe+C , Su+Pa, P , SR
BASALT; ye ow sh to redd sh brown; moderate y to h gh y
weathered; moderate y strong; h gh y fractured; aphan t c; w th
sub vert ca  fo at on

mv  (continued)

     1:  55°, J, N, Mn+Fe, Su, P , SR
     2:  80°, J, N, Mn+Fe, Su, P , SR
     3:  0° 10°, J, N, Mn+Fe+C , Su+Pa, P , SR
     4:  70°, J/Sh, N, Mn+Fe+C  Su+Pa, P , S

     H gh y to comp ete y weathered; very weak

     Becomes green sh gray w th redd sh brown mott ng; moderate y
to h gh y weathered; weak; w th 40° fo at on/fabr c

     1:  10°, J, N, Mn+Fe, Su, P , SR R
     2:  30°, V/Sh, W, Mn+Fe+Qz+CR, Su+F , P , SR
     3:  30°, J, N, Mn+Fe, Su, P , SR

     H gh y weathered; extreme y weak
     Becomes o ve to green sh gray; moderate y strong

     Becomes h gh y to comp ete y weathered; extreme y weak

     Vuggy, crysta ne Quartz ve n n extreme y weak, c ayey matr x

     Becomes green sh gray w th redd sh brown mott ng; moderate y
weathered; moderate y strong to strong

     1:  30°, J, N, Mn+Fe+C , Su+F , P , SR
     2:  70°, J, N, Mn+Fe+C , Su+Sp, P , SR
     3:  30°, J, N, Mn+Fe, Su, P , SR
     4:  50°, J, N, Mn+Fe, Su, P , SR
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Project Number:   60393322/60503855

Log of Rock Core Boring CB-B2
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BASALT; green sh gray and redd sh brown; moderate y to oca y
s ght y weathered; moderate y strong to strong; h gh y fractured;
aphan t c to phaner t c

mv  (continued)

     H gh y weathered; weak

     1:  55° 65°, J, N, Mn+Fe, Su, P , SR
     2:  25° 30°, J, N, Mn+Fe, Su, P , SR
     3:  70° 90°, J, N, Mn+Fe, Su, Ir, R
     4:  70°, J, N, Mn+Fe, Su, P , SR

     Becomes most y redd sh brown; moderate y weathered;
moderate y strong

     1:  45° 55°, J, N, Mn+Fe, Su, P , SR
     2:  80° 90°, J, N, Mn+Fe, Su, P , SR
     3:  10° 30°, J, N, Mn+Fe, Su, P , SR
     4:  70° 75°, J, N, Mn+Fe, Su, P , SR

     Becomes ntense y fractured

     1:  30° 40°, J, N, Mn+Fe, Su, P , SR
     2:  70° 90°, J, N, Mn+Fe, Su, P , SR

     Run has three fracture sets: 10° 20°; 30° 40°; and 70°, J, N,
Mn+Fe, Su, P , SR

     1:  30°, Sh/V, MW, Mn+Fe+C , Su+F , P , SR

     Becomes porphyr t c
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Project Number:   60393322/60503855

Log of Rock Core Boring CB-B2
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BASALT; b u sh to med um gray; s ght y weathered; strong; h gh y
fractured; aphan t c. Becomes h gh y fractured at 46'

mv  (continued)

     1:  15° 25°, J, N, Mn+Fe, Su, P , SR
     2:  60°, J, N, Mn+Fe, Su, P , SR
     3:  50°, J, N, Mn+Fe Su, P , SR

     1:  40°, J, N, Mn+Fe, Su, P , SR
     2:  75°, J, N, Mn+Fe, Su, P , SR
     3:  60°, J, N, Mn+Fe, Su, P , SR

     Becomes s ght y fractured; very strong
     1:  60°, J, N, Mn+Fe, Su, P , SR
     2:  5° 30°, J, N, Mn+Fe, Su, Ir, SR

     Becomes h gh y fractured

     Becomes strong
     1:  30°, J, N, Mn+Fe, Su, P , SR
     2:  80°, J, N, Mn+Fe, Su, P , SR
     3:  40° 50°, J, N, Mn+Fe, Su, P , SR
     4:  10° 20°, J, N, Mn+Fe, Su, P , SR

     Becomes fresh; h gh y to moderate y fractured; porphyr t c

     1:  30°, J, N, Mn+Fe, Su, P , SR
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Log of Rock Core Boring CB-B2
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BASALT; b u sh to med um gray; s ght y weathered to fresh; strong
to very strong; h gh y fractured; porphyr t c

mv  (continued)
     2:  75°, J, N, Mn, Su, P , SR
     3:  10°, J, N, Mn, Su, P , SR

     Becomes strong; ntense y fractured
     4:  50°, J, ?, Mn+Fe, Su, P , SR
     5:  80°, J, ?, Mn+Fe, Su, P , SR

     1:  40° 50°, J, N, Mn+Fe, Su, P , SR w th weak 90° S k
     2:  20° 30°, J, N, Mn+Fe, Su, P , SR
     3:  70°, J, N, Mn+Fe+Ca, Su+Pa, P , SR
     4:  90°, J/V, N, Mn+Fe+Ca, Su+F , P , SR

     Becomes h gh y to oca y moderate y fractured

     1:  65°, J, N, Mn+Fe, Su, P , SR
     2:  50°, J, N, Mn+Fe, Su, P , SR
     3:  30°, J, N, Mn+Fe, Su, P Ir, R
     4:  80°, J/V, N MW, Mn+Fe+Ca+Ch, Su+Pa, P , SR (vuggy)
     5:  30°, J, N, Mn+Fe, Su, P , SR

     Becomes h gh y fractured

     1:  0°, J, N, Mn+Fe, Su, P , SR
     2:  20°, J, N, Mn+Fe+Ca, Su+Pa, P , SR
     3:  30° 40°, J/V, N MW, Mn+Fe+Ca, Su Pa, P , SR
     4:  55°, J, N, Ca, Pa, P , SR
     5:  30°, J, N, Mn, Su, P , SR
     6:  80°, J/V, N, Mn+Fe, Su, P , SR
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BASALT; b u sh to med um gray; s ght y weathered to fresh; very
strong; h gh y fractured; porphyr t c. Becomes fresh at 78'

mv  (continued)

     Becomes h gh y to moderate y fractured

     1:  15°, J, VN, Mn+Fe, Su, P , SR
     2:  60°, J/V, VN, Mn+Fe+Ca, Su+F , P , S

     1:  10° 20°, J, VN, Mn+Fe+Ca, Sp, P , SR
     2:  85°,J/V, N, Mn+Fe+Ca, Su+F , P , SR (part a y hea ed)

     Becomes s ght y weathered

     Becomes redd sh brown to med um gray; moderate y to s ght y
weathered; moderate y strong to strong

     1:  70° 80°, J, N, Mn+Fe+Ca, Su+Pa, P , SR
     2:  40° 50°, J, N, Mn+Fe+Ca, Su+Pa, P , SR
     3:  10° 20°, J, N, Mn+Fe, Su, P , SR
     4:  10° 30°, J/V, MW, Mn+Fe+Ch+Qz, Su+Pa, P ?, SR (vuggy,

d sturbed)
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     5:  60°, J, N, Mn+Fe, Su, P , SR
     6:  20°, J, VN, No, No, P , SR
BASALT; b u sh to med um gray; s ght y weathered; strong to very
strong; h gh y to moderate y fractured; aphan t c to oca y porphyr t c
w th occas ona  Ca c te ve ns

mv  (continued)

     1:  80°, J, N, Mn+Fe, Su, P , SR
     2:  35°, J, N, Mn+Fe+Ca, Sp, P , SR
     3:  0° 15°, J, N, Mn+Fe, Sp, Ir, R
     4:  25°, J, N, Mn+Fe, Sp, P , SR

     1:  20° 25°, J, N, Mn+Fe, Su, P , SR

TOTAL DEPTH = 100.0 FEET
P-wave survey performed 6/9/2016 - Neat cement grout to surface

on 6/10/2016
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Depth 21.1’ to 33.8’

Depth 3.5’ to 21.1’

CB-B2-1Boring CB-B2
Boxes 1 and 2

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 48.9’ to 63.0’

Depth 33.8’ to 48.9’

CB-B2-2Boring CB-B2
Boxes 3 and 4

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 76.2’ to 89.3’

Depth 63.0’ to 76.2’

CB-B2-3Boring CB-B2
Boxes 5 and 6

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 89.3’ to 100.0’

CB-B2-4Boring CB-B2
Box 7

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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Well: 4-in Steel
Stovepipe Box at
surface

B  Kozlowicz
logging

Well: 1-in PVC
solid well casing
2.85'-60' in neat
cement grout

K  Zeiger Logging

Advance 5" HWT
casing to 5'

LEAN CLAY w th GRAVEL (CL); red to redd sh brown and
green sh to o ve grey; BASALT BOULDERS to 6"

COLLUVIUM

     1:  10°, Contact
     2:  10°, J, N, No, No, Wa P , SR?
BASALT; med um gray; s ghty weathered; strong; h gh y to
oca y moderate y fractured; aphan t c; w th some Ca c te
nodu es

mv

     1:  60°, J, N, Fe?, Sp, Wa SR
     2:  45°, J, N, Fe?, Sp, Wa SR
     3:  25°, J, MW, Fe, Su, P , S
     4:  10°, J, N, No, No, Wa, SR
     5:  60°, J, N, No, No, Wa, SR
     6:  25°, J, MW, Sd, Pa, Wa, SR
     7:  50°, J, N, C +Sd, F , P , ?

     H gh y to comp ete y weathered; very to extreme y weak

     1:  60°, J, N, No, No, Wa, SR
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Dr  R g
Type
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Comp et on

Tota  Depth
of Boreho e 101.3 feet

NAVD 88 Ground
Surface E evat on

3 7/8" HQ Diamond

Coord nate
Locat on N 2145847.5   E 6839820.1

Ruen Drilling

HQ-3 Wireline

B. Kozlowicz/K. ZeigerDate(s)
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Methods
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0% Water
circulation return
(WCR)

Pump paper into
hole to improve
WCR
75% WCR after

50% WCR

75%-100% WCR

     2:  30°, J, N, No, No, P , SR
BASALT; green sh gray; s ghty weathered; strong; h gh y to
oca y moderate y fractured; aphan t c; w th some Ca c te
nodu es

mv  (continued)

     Becomes med um brown; moderate y weathered;
moderate y strong

     1:  20°, J, N, No, No, Wa, SR
     2:  55°, J, N, Sd, Pa, P , SR
     3:  55°, J, T, No, No, P , SR
     4:  80° 85°, J, T, H+Uk, Uk, Wa, ?
     5:  40°, J, N, No, No P , SR
     6:  55°, J, MW, C +Sd, Pa, P , SR
     7:  70°, J, MW, C +Sd, Pa, P , SR

     Becomes h gh y weathered; very weak; ntense y
fractured; oca y crushed

     Crushed

     1:  60°, J, N, Fe+Mn, Su, P , S
     2:  25°, J/B?, N, No, No, P , SR
      Becomes am nated

     Crushed

     3:  15°, J, N, C , Sp, Wa, SR
     4:  80°, J, N, Fe+Mn, Su, P , S

     Becomes moderate y weathered; moderate y strong w th
weather ng r nds around fractures

     1:  35°, J, N, Fe+Mn, Su, P , S
     2:  15°, J, N, Fe+Mn, Su, P , S
     3:  75°, J, MW, C +Fe, Sp+Su, Wa, SR

     1:  15°, J, N, Fe, Su, P , S
     2:  30°, J, N, Fe, Su, P , S
     3:  55°, J, N, Fe, Su, Wa, SR
     4:  10°, J, W, Sd, F , Wa?, SR?

     Crushed

     5:  40°, J, N, Fe, Su, Wa, SR
     6:  70°, J, N, Fe, Su, P , S
     7:  15°, J, N, Fe, Su, P , SR

     Becomes green sh gray to med um brown; s ght y to
moderate y weathered; moderate y strong

     1:  50°, J, N, Fe, Su, Wa, SR
     2:  25°, J, N, Fe, Su, P , S
     3:  15° 20°, J, T, Fe, Su, P , S
     4:  40°, J, N, Fe, Su, Wa, SR
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Sheet 2 of 7

R
ep

or
t 

G
EO

C
O

R
E

O
AK

C
BM

P
W

EL
L

   
Fi

le
 N

D
 A

EC
O

M
 R

O
C

K 
C

O
R

E
G

PJ
   

1/
16

/2
01

7 
  C

B-
B3



1135

1147

1239

1257

1306

9

10

11

12

13

14

5

1

>10

7

4

4

6

5

4

7

3

5

7

NA

6

>6

[47]

[51]

[54]

[37]

[26]

1128

1139

1152

1245

1301

2

3

4

55

21

0

0

0

0

5 5
6

6 5
7
8

1

2
3 3
4 4

5 5

6 6
6

7
1 2

2
2

3 3

2
4
5

6 7

7

8

1

2
3

4
M

5 5
5 5

5 5
5

1 2

2 2
2 2

3
2

2 2
1

1 2
1
1
1

100

100

100

97

94

100

75% WCR

PL  24805 psi

B  Kozlowicz
logging

     5:  30°, J, MW, C , F , P , SR
     6:  30°, J, T, H+Fe?, Pa, P
     7:  30°, J, T, Fe, Pa+Su, P , SR
     8:  40°, J, N, Fe, Su, Wa St, SR
BASALT; green sh gray and moderate y brown; s ghty to
moderate y weathered; moderate y strong; h gh y fractured;
oca y am nated w th weather ng r nds on fractures

mv  (continued)

     Becomes gray sh brown; moderate y weathered; ntense y
fractured

     1:  70°, J, MW, Fe+Mn, Su, Wa, SR
     2:  25°, J, N, Fe, Su, Wa, SR
     3:  30°, J/V, W, Ca Pa, St, R
     4:  30°, J, T, Fe, Su, P , S
     5:  65°, J, N, Fe, Su, P , S
     6:  25°, J, N, Fe, Su, P , S
     7:  70°, J, MW, Fe, Su, Wa P , SR

     1:  70°, J, N, Fe, Su+Sp, Wa, SR
     2:  30°, J, N, Fe, Su, P , S
     3:  15°, J, N, Fe, Su, P , S
     4:  25°, J, MW, Fe, Su, P , S
     5:  60°, J, N, Fe, Su, P , S
     6:  35°, J, N, Fe, Su, Wa, SR
     7:  85°, J, N, Fe, Su, Wa St, SR R
     8:  75°, J, MW, Fe, Su, Wa, SR

     1:  30°, J, MW, Fe+Mn, Su, Wa, SR
     2:  10°, J, N, Fe+Mn, Su, P , S
     3:  90°, J, N, Fe+Mn, Su, Wa, SR
     4:  30°, J, N, Fe+Mn, Su, Wa, SR
     5:  10°, J, T, No, No, P , S

     Becomes am nated

     1:  15°, J/V, MW, Ca, Pa, Ir, R
     2:  20°, J, N, Fe, Su, P , S
     3:  75°, J, N, Fe+Mn, Su, P , S

     1:  20°, J, N, Mn+Fe, Su, P , SR
     2:  90°, J, N, Mn+Fe, Su, P , SR
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75% WCR
PL  19671 psi

UC  6
970 psi

Well: Bentonite
pellets seal 52'-55'

Well: #2/12 Sand
filter pack 55'-75'

BASALT; green sh gray and med um gray w th moderate
brown weathered r nds; s ghty to moderate y weathered;
moderate y strong to strong; h gh y to ntense y fractured;
aphan t c; am nated

mv  (continued)
     3:  40°, J, N, Mn+Fe, Su, P , SR
     4:  60°, J, N, Mn+Fe, Su, P , SR
     5:  30°, J, N, Mn+Fe, Su, P , SR

     Becomes moderate y weathered; moderate y strong
     6:  60°, J/V, MW, Mn+Fe+Sd+Ca, Su+F , P , SR (vuggy

and Ca crysta s)

     1:  60°, J, N, Mn+Fe, Su, P , SR
     2:  20°, J, N, Mn+Fe, Su, P , SR
     3:  60°, J/V, MW, Mn+Fe+Ca+C , Su+F , P , SR (vuggy

w th Ca crysta s n c ay matr x)

     Ves cu ar

     4:  75°, J, N, Mn+Fe, Su, P , SR
     5:  ?°, V, W, Ca, Pa, ?, ? (d sturbed, w th Ca crysta s)

     Becomes med um to b u sh gray; s ght y weathered;
strong to very strong; 30° Ca c te r ch am nat ons

     1:  30°, J, VN, No, No, P , SR
     2:  20°, J, N, Mn+Fe, Su, Ir, SR
     3:  40° 50°, J, N, Mn+Fe, Su, P Ir, R
     4:  30°, J, N, Mn+Fe, Su, Wa, SR
     5:  60°, V, MW, Ca, Pa, P , SR (vuggy, open 0.2")

     Becomes not am nated
     6:  20°, J, N, Mn+Fe, Su, P , SR
     7:  50°, J, N, Mn+Fe, Su, P , SR
     8:  10°, J, N, Mn+Fe, Su, P , R
     Broken; d sturbed

     1:  30°, J, N, Mn+Fe+Ca, Su+Pa, P , SR
     2:  55°, J/V, N, Mn+Fe+Ca, Su+Pa, P , SR
     3:  80° 85°, J, N, Mn+Fe, Su, P , SR
     4:  20°, J, N, Mn+Fe, Su, P , SR

     1:  70°, J, N, Mn+Fe, Su, P , SR
     2:  60°, J/V, N, Mn+Fe+Ca, Su+F , P , SR
     3:  60°, J/V, MW, Mn+Fe+Ca+C , Su, F , P , SR (d sturbed

w th Ca crysta s n c ay matr x)

     1:  55°, J/V, N, Mn+Fe+Ca, Su+F , P , SR
     2:  30°, J, N, Mn+Fe, Sp, P , SR
     3:  75°, J, N, Mn+Fe, Su, P , SR
     4:  10° 20°, J, N, Mn+Fe, Su, P , SR

MATERIAL  DESCRIPTION

N
um

be
r

Fr
ac

tu
re

D
ra

w
ng

FIELD NOTES
AND

OTHER TESTS
Fr

ac
tu

re
s

pe
r F

oo
t

R
ec

ov
er

y,
%

R
 Q

 D
, %

L
th

o
og

y

E
ev

at
on

,
fe

et

ROCK  CORE

D
r

 T
m

e,
 2

4
hr

[D
r

 R
at

e,
 ft

/h
r]

D
ep

th
,

fe
et

R
un

 N
o.

Bo
x 

N
o.

Pa
ck

er
 T

es
t

In
te

rv
a

sW
e

D
ag

ra
m

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

Project:    Proposed Water Storage Project
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50%-60% WCR

No water in hole
after Run 21

Well: 1-in PVC
0.020 slotted well
casing 65'-75'

     5:  50°, J, N, Mn+Fe+Ca, Su+Pa, P , SR (vuggy)
BASALT; b u sh to med um gray w th redd sh brown
weathered r nds; s ghty weathered; strong to very strong;
h gh y to ntense y fractured; aphan t c; Ca c te ve ns

mv  (continued)

     1:  85°, J, N, Mn+Fe, Su, P , SR
     2:  15°, J, N, Mn+Fe, Su, P , SR
     3:  55°, J, N, Mn+Fe+Ca, Su+Sp, P , SR
     4:  55°, V, W, Ca, F , P , SR (vuggy)

     1:  50°, J, N, Mn+Fe, Su, P , SR
     2:  45°, J, N, Mn+Fe, Su, P , SR
     3:  45°, J, N, Mn+Fe+C , Su+Pa, P , SR

     1:  65°, J, N, Mn+Fe, Su, P , SR
     2:  20°, J/V, N, Mn+Fe+Ca, Su+F , P , SR
     3:  85°, J, N, Mn+Fe, Su, P , SR
     4:  50°, J/V, N MW, Mn+Fe+Ca, Su+F , P , SR (vuggy)
     5:  30°, J, N, Mn+Fe, Su, P , SR
     6:  70°, J, N, Mn+Fe, Su, P , SR
     7:  40°, J, N, Mn+Fe, Su, P , SR

     Becomes fresh; very strong; moderate y fractured;
porphoryt c

     1:  30°, J, N, Mn+Fe, Su, P , SR
     2:  50°, J/V, N MW, Mn+Fe+Ca, Su+F , P , SR (vuggy)
     3:  15° 20°, J, VN, Mn+Fe+Ca, Sp, P Wa, SR

     1:  10°, J/V, N, Mn+Fe, Su+F , P , SR
     2:  60°, J, N, Mn+Fe, Su, P , SR
     3:  50°, J, N, Mn+Fe+Ca, Su+Pa, P , SR
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Log of Rock Core Boring CB-B3
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1623
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0827
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Well: Neat cement
grout 75'-101'

End of day 6/9/2016

Begin day
6/10/2016
AM water level 67 5'

BASALT; b u sh to med um gray; s ghty weathered to fresh;
very strong; moderate y fractured; porphoryt c; Ca c te ve ns

mv  (continued)

     4:  0° 10°, J, T, No, No, P /Ir, R

     1:  20°, J, VN, Ca, Sp, P , SR

     Open Ca c te vug 0.5" 2"

     1:  20°, J, VN, No, No, P , SR
     2:  25° 60°, J/V, VN, Ca, Pa, P St, SR
     3:  90°, J/V, N, Ca, F , P , SR
     4:  70°, J/V, N, Ca+Ch, F +Su, P , SR
     5:  20°, J/V, VN, Ca, F , P , SR

     1:  30°, J/V, N, Ca, F , P , SR
     2:  30°, J, VN, Ca, Pa, P , SR
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Project Number:   60393322/60503855

Log of Rock Core Boring CB-B3
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0924
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3

0

1
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NA

2

1

[35]

[33]
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0917

0933

7
88?

96

61

2
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M

1

2

1 1

1

2

3
4

5

100

100

100

0 2' core stuck in
barrel  pull rods to
remove

End of day
6/10/2016
Begin day
6/11/2016
AM water level 71 0'

     3:  10°, J/V, N, Fe+Ca, Su+Pa, P , SR
     4:  30°, J/Sh?, MW, CR, F , P , SR
BASALT; b u sh, green sh, to med um gray; s ghty weathered
to fresh; very strong; h gh y to moderate y fractured;
aphan t c; w de Ca c te ve ns, occas ona  brecc ated and
hea ed

mv  (continued)

     1:  10°, J/V, N, Ca, F , P , SR
     2:  60°, J/Sh, N, C , F , P , SR

     Irregu ar Ca c te zone; wh te and ght gray

     Moderate y a tered shear zone; very weak; crushed

     1:  30° 40°, J, N, Ca, F , P Ir, R
     2:  10°, Sh, W, C +CR, F , P , S?
     3:  55°, J, VN, No, No, P , S
     4:  0°, J, N, Ca, Pa, P St, R
     5:  20°, J, VN, No, No, P Wa, SR

TOTAL DEPTH = 101.3 FEET
P-wave survey performed on 6/11/2016
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Project Number:   60393322/60503855

Log of Rock Core Boring CB-B3
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Depth 17.1’ to 30.4’

CB-B3-1Boring CB-B3
Boxes 1 and 2

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos

60503855NID
CB-B3 Box 2 of 7

17.1’-6/9/2016

Depth 3.3’ to 17.1’



Depth 44.0’ to 57.8’

Depth 30.4’ to 44.0’

CB-B3-2Boring CB-B3
Boxes 3 and 4

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos

7

60503855  NID
CB-B3  Box 3 of 7 30.4’-44.0’
  6/9/2016



Depth 71.2’ to 85.9’

Depth 57.8’ to 71.2’

CB-B3-3Boring CB-B3
Boxes 5 and 6

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos

7

7



Depth 85.9’ to 100.3’

CB-B3-4Boring CB-B3
Box 7

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos

7



1330

1340

1448

1
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NA

NA

NA
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NA

NA

NA

NA

NA

[59]

[96]

[60]

1332

1345

1453

1

0

0

0

31

96

84

Advance 5" HWT
casing to 5'

CLAYEY GRAVEL w th SAND (GC); redd sh brown to moderate
gray; h gh y to comp ete y weathered; extreme y weak; w th
subangu ar porphyr t c Basa t grave  to 3"

RESIDUAL SOIL

SANDY LEAN CLAY w th GRAVEL (CL); st ff; mo st; red
RESIDUAL SOIL/SAPROLITE

     Becomes ye ow sh red to strong brown; comp ete y weathered;
extreme y weak; w th rock fabr c

BASALT; ght brown sh gray; h gh y to comp ete y weathered;
extreme y weak; h gh y fractured; w th most fractures 30° 40° and
50° 60° w th ron and manganese ox de sta n ng

mv
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Method HQ-3 Wireline Core

Groundwater
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Checked By

Dr  R g
Type

Locat on

Dr  B t
S ze/Type
Dr ng
Contractor

Boreho e
Comp et on

Tota  Depth
of Boreho e 103.5 feet

NAVD 88 Ground
Surface E evat on

3 7/8" HQ Diamond

Coord nate
Locat on N 2146187.5   E 6840356.6

Ruen Drilling

HQ-3 Wireline

B. KozlowiczDate(s)
Dr ed

Samp ng
Methods

LF-70 Track-Mounted Rig

Logged
By

70.5-ft 6/10/2016

South borrow areaNeat cement grout to surface

1871-ft
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6/6/2016-6/7/2016
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Project Number:   60393322/60503855

Log of Rock Core Boring CB-B4
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1515

1525

1536

1543

1552

1600

0824

4
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5

5

>6
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>6
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[30]
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1521
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1547

1554
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1

2

0

0
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0
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0

0

1
1

1 2
1 3
1

1
2
2
2
2
2
1

96

89

100

14

100

87

79

HWT casing fell 2'
into hole
End of day 6/6/2016
Begin day 6/7/2016
Advance 5" HWT

BASALT; redd sh to ye ow sh brown; h gh y to oca y comp ete y
weathered; very to extreme y weak; ntense y fractured; porphyr t c
w th aphan t c groundmass

mv  (continued)

     Fractures:  40°, 80° 90°, and 60°, J, N, Fe+Mn+C , Su+Sp, P , SR

     Fractures:  20° 30°, 40° 50°, and 60° 90°, J, Fe+Mn+C +Sd,
Su+Sp

     Becomes med um gray; moderate y weathered; weak to
moderate y strong

     1:  30° 35°, J, N, Mn+Fe, Su, P , SR
     2:  70°, J, N, Mn+Fe, Su, P , SR
     3:  90°, J, N, Mn+Fe+C , Su+Pa, P , SR

     Broken w th ron and manganese ox de sta n ng and c ay and
sand nf

     Becomes dark ye ow sh brown; moderate y to h gh y weathered;
weak to moderate y strong

     1:  50°, J, N, Mn+Fe, Su, P , SR
     2:  30°, J, N, Mn+Fe, Su, P , SR
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Project Number:   60393322/60503855

Log of Rock Core Boring CB-B4
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0833

0844
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0905

0917
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79
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casing to 10'     1:  20°, J, N, Mn+Fe, Su, P , SR
     2:  60° 70°, J, N, Mn+Fe+C +Sd, Su+Pa, P , SR
BASALT; med um gray w th dark ye ow sh brown zones; s ght y to
moderate y weathered; moderate y strong to strong; ntense y
fractured; porphyr t c w th aphan t c groundmass

mv  (continued)
     Becomes dark ye ow sh brown; h gh y weathered; weak to very

weak

     Fractures:  10° 30°, occas ona y steeper, J, MW, Fe+Mn+C ,
Su+Pa

     D sturbed Quartz ve n

     Med um to o ve gray; moderate y weathered; moderate y strong

     Gray sh brown; extreme y weak

     Becomes h gh y to comp ete y weathered; extreme y weak; c ayey

     Becomes h gh y weathered; very weak

     Becomes h gh y fractured, Fe+Mn+C +Sd, Su+Sp

     Fractures become most y hea ed
     1:  60°, J/V, MW, Mn+Fe+C , Su+F , P , S

     Comp ete y weathered; extreme y weak; c ayey
     Becomes o ve gray to ye ow sh brown; moderate y weathered;

moderate y strong; h gh y to ntense y fractured
     1:  30°, J, N, Mn+Fe, Su, P , SR
     2:  30°, J/V, Mn+Fe+C , Su+F , P , SR

     Comp ete y weathered; extreme y weak; c ayey
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Log of Rock Core Boring CB-B4
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100
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UC  11
211 psi

75% Water
circulation return
(WCR)

UC  21
583 psi

BASALT; b u sh gray; s ght y weathered; strong; h gh y fractured;
porphyr t c w th aphan t c groundmass

mv  (continued)

     1:  20° 30°, J, N, Mn+Fe+Sd, Su+Pa, P , SR
     2:  70°, J, N, Mn+Fe, Su, P , R

     Intense y fractured and broken

     Green sh gray; aphan t c d kes on 30° contacts

     Green sh gray; aphan t c d kes on 30° contacts

     1:  10° 20°, J, N, Mn+Fe, Su, P , SR
     2:  30°, J, N MW, Mn+Fe+Sd, Su+Pa, P , SR
     3:  45°, J, N, Mn+Fe, Su, P , SR
     4:  0° 5°, J, N, Mn+Fe, Sp, P Ir, R

     1:  70°, J, N, Mn+Fe, Su, P , SR
     2:  25° 30°, J, N, Mn+Fe+C , Su+Pa, P , SR

     1:  50°, J, N, Mn+Fe, Su, Ir, R
     2:  30° 35°, J, N, Mn+Fe, Su, P , SR
     3:  85° 90°, J, N, Mn+Fe, Su, P , SR
     Becomes very strong; moderate y to oca y h gh y fractured
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Advance 5" HWT
casing to 15'

BASALT; b u sh to med um gray; s ght y weathered; very strong;
h gh y to moderate y fractured; oca y porphyr t c w th aphan t c
groundmass; occas ona  Ca c te ve ns

mv  (continued)

     1:  0° 10°, J, N, Mn+Fe, Sp, P , SR
     2:  25°, J, VN, Mn+Fe, Sp, P , SR

     1:  15°, J, MW, Mn+Fe, Sp, P , SR
     2:  30°, J, VN, No, No, P , SR
     3:  50°, J/V, N MW, Mn+Fe+Ca, Su+Sp, P , SR

     1:  0°, J/V, N, Ca, F , P , R
     2:  10°, J, VN, No, No, P , SR
     3:  50° 60°, J, VN, Ca, Sp, P , SR
     4:  30°, J/V, N, Mn+Fe+Ca, Su+F , P , SR
     5:  30°, J/V, VN, Ca, F , P , SR
     6:  60°, J/V, VN, Ca, F , P , S

     Shoe broken on remova

     1:  70°, J, N, Ca, F , P , SR
     2:  30°, J, VN, Ca, Pa, P , SR
     3:  80° 90°, J, VN, No, No, Ir, R
     4:  50°, J, VN, No, No, P , SR
     5:  60°, J, N, Ca, Sp, P , SR

     Shoe broken on remova
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Project Number:   60393322/60503855

Log of Rock Core Boring CB-B4
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Advance 5" HWT
casing to 20'

BASALT; b u sh to med um gray; s ght y weathered to fresh; very
strong; s ght y to oca y moderate y fractured; aphan t c; w th steep y
d pp ng Ca c te ve ns

mv  (continued)

     1:  30°, J, VN, No, No, P , SR
     2:  60°, J, VN, Ca, Pa, P , SR

     1:  80°, V, W, H+Ca, F , P
     2:  10° 20°, J, VN, No, No, Ir, SR (poss b y mechan ca )

     1:  25°, J, VN, No, No, P , SR R
     2:  10°, J, VN, Ca, Sp, P , SR

     1:  5°, J, T, No, No, P , R (poss b y mechan ca )
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA

1794
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1790
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1778

Project Number:   60393322/60503855

Log of Rock Core Boring CB-B4
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[38]

1227
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1258

7 100
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74
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100

100

100

BASALT; b u sh to med um gray; fresh; very strong; s ght y fractured;
aphan t c; w th steep y d pp ng Ca c te ve ns

mv  (continued)

     1:  55°, J, N, Mn+Fe, Su, P , R
     2:  60° 70°, J, VN, Ca, Pa, P , SR
     3:  40°, J, N, Ca, Pa, P , R
     4:  20°, J, VN, No, No, P , SR

TOTAL DEPTH = 103.5 FEET
P-wave survey performed on 6/9/2016
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA

1778

1776

1774

1772

1770

1768

1766

1764

1762

Project Number:   60393322/60503855

Log of Rock Core Boring CB-B4
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Depth 17.0’ to 33.3’

Depth 0.0’ to 17.0'

CB-B4-1Boring CB-B4
Boxes 1 and 2

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 48.3’ to 61.8’

Depth 33.3’ to 48.3'

CB-B4-2Boring CB-B4
Boxes 3 and 4

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 76.3’ to 90.4’

Depth 61.8’ to 76.3'

CB-B4-3Boring CB-B4
Boxes 5 and 6

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 90.4’ to 103.5'

CB-B4-4Boring CB-B4
Box 7 

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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84
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Advance 5" HWT
casing to 5'

CLAYEY GRAVEL w th SAND (GC); st ff/med um dense; dry to
mo st; ye ow sh brown to red

RESIDUAL SOIL

     BASALT; green sh gray; s ght y weathered; bou der

BASALT; red to redd sh ye ow and ye ow sh brown; comp ete y
weathered; extreme y weak; c ayey w th rock fabr c

BASALT SAPROLITE

BASALT; redd sh ye ow to ye ow sh brown; h gh y to comp ete y
weathered; very to extreme y weak; abundant hea ed fractures w th
Fe and Mn sta n ng, occas ona y MW w th C ay nf

mv
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Tota  Depth
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA

1940
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1934
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Project Number:   60393322/60503855

Log of Rock Core Boring CB-B5
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0918

0927

0935

1004
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0

96

94

95

85

94

94

BASALT; redd sh ye ow to ye ow sh brown; h gh y to comp ete y
weathered; very to extreme y weak; oca y c ayey; abundant hea ed
fractures w th Fe and Mn sta n ng, occas ona y MW w th C ay nf ;
porphoryt c w th aphan t c groundmass

mv  (continued)

     Becomes occas ona y med um gray; s ght y to moderate y
weathered; h gh y fractured w th Fe+Mn sta n ng

     Gray; s ght y to moderate y weathered

     Gray and brown; moderate y weathered

     Gray; moderate y weathered
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA

1926
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Project Number:   60393322/60503855

Log of Rock Core Boring CB-B5
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Advance 5" HWT
casing to 17'

Advance 5" HWT
casing to 22'

BASALT; redd sh to dark ye ow sh brown; h gh y to oca y
moderate y weathered; very weak to oca y moderate y strong; h gh y
to ntense y fractured; abundant hea ed fractures w th Fe and Mn
sta n ng, occas ona y MW w th C ay nf ; porphoryt c w th aphan t c
groundmass and Ca c te nodu es

mv  (continued)

     Gray and brown; moderate y weathered

     Gray and brown; moderate y weathered

     Most y gray; moderate y weathered; moderate y strong; ntense y
fractured

     Med um gray; s ght y weathered; strong

     Becomes redd sh brown; h gh y weathered; very weak; oca y
c ayey
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Project Number:   60393322/60503855

Log of Rock Core Boring CB-B5
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BASALT; redd sh to dark ye ow sh brown; h gh y weathered; weak to
very weak; ntense y fractured; oca y c ayey; porphoryt c w th
aphan t c groundmass and Ca c te nodu es

mv  (continued)

     Becomes ye ow sh brown; moderate y to h gh y weathered; weak

     Becomes brown sh ye ow to ye ow sh red; moderate y weathered;
moderate y strong; h gh y fractured

     W de, vuggy Ca c te ve n w th C ay, d sturbed and broken

     Becomes med um gray; s ght y weathered; strong; w th Pyr te
crysta s up to 0.1"
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Project Number:   60393322/60503855

Log of Rock Core Boring CB-B5
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BASALT; med um gray; fresh; very strong; s ght y to moderate y
fractured; aphan t c; w th occas ona  Ca c te ve ns

mv  (continued)

     1:  30°, J, VN, Ca, PA, P , R

     1:  10°, J, VN, Ca+Ch Sp, P , R
     2:  90°, J/V, N, Ca, Pa, P , SR

     1:  10° 20°, J, VN, No, No, P , R
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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BASALT; med um gray; fresh; very strong; s ght y to moderate y
fractured; aphan t c; w th occas ona  Ca c te ve ns

mv  (continued)

TOTAL DEPTH = 79.0 FEET
Neat cement grout to surface 6/10/2016
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Depth 18.7’ to 33.4’

Depth 0.0’ to 18.7’

CB-B5-1Boring CB-B5
Boxes 1 and 2

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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Depth 48.7’ to 64.2’

Depth 33.4’ to 48.7’

CB-B5-2Boring CB-B5
Boxes 3 and 4

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos



Depth 64.2’ to 79.0’

CB-B5-3Boring CB-B5
Box 5

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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*Rock does not
meet soundness
criteria for RQD
calculation

SANDY CLAY (CL); medium stiff to very stiff; dry to moist; dark
reddish brown; fine-grained SAND; medium plasticity FINES; with
rootlets

--RESIDUAL SOIL--

BASALT; yellowish brown; moderately weathered; weak; intensely
fractured to locally crushed; aphanitic

--mv--
     1:  10°, J, N, Fe, Sp, Wa, SR
     2:  75°, J, N, No, No, Pl, SR
     Becomes highly fractured
     1:  15°, J, N, No, No, Wa, SR
     2:  50°, J, N, No, No, Wa, SR
     3:  40°, J, N, No, No, St, SR

     Becomes highly to moderately weathered; weak to very weak;
intensely fractured

     1:  20°, J, N, Cl, Sp, Wa, SR
     2:  40°, J, N, Cl, Sp, Wa, SR
     3:  30°-60°, J, T, No?, No?, Wa, SR
     4:  70°, J, N, No, No, Pl, SR

     Becomes highly weathered; very weak
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Borehole
Completion

Total Depth
of Borehole 58.0 feet

NAVD 88 Ground
Surface Elevation

3 7/8" HQ Diamond 8-9 Face-Discharge

Coordinate
Location N 2147953.1   E 6841283.3

Ruen Drilling
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K. ZeigerDate(s)
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Sampling
Methods

LF-70 Track-Mounted Rig
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Not encountered before rotary wash
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BASALT; yellowish brown; highly weathered; very weak; intensely
fractured to locally crushed; aphanitic

--mv-- (continued)

     With Fe and Mn partially healed fractures
     1:  10°-40°, J, T, Cl, Sp, Wa, SR
     2:  50°, J, MW, Fe+Mn, Su, St, R
     3:  55°, J/B?, N, Fe+Mn, Su, Pl, SR
     4:  10°, J, VN, No, No, Pl, SR

     Completely weathered; extremely weak

     Becomes moderately weathered; weak; highly fractured

     1:  20°-30°, J, N, Fe+Mn, Su, Pl, SR
     2:  30°, J, N, Cl+Sd, Pa, Wa, SR
     3:  20°, J, N, Cl+Sd, Pa, Pl, SR?
     4:  50°-60°, J, N, Fe+Mn, Su, Wa-Pl, SR
     Completely weathered; extremely weak

     Completely weathered; extremely weak

     Becomes intensely fractured

     1:  40°, J, N, Fe+Mn, Su, Pl, SR
     2:  70°, J, N, Fe+Mn, Su, Pl, SR
     3:  10°, J, N, Fe+Mn, Su, Wa, SR
     4:  50°, J, N, Cl+Sd, Pa, St, R

     1:  15°, J, N, Fe+Mn, Su, Wa, SR
     2:  55°, J, T, No, No, Wa, SR
     3:  30°, J, N, Fe+Mn, Su, Pl, SR
     4:  15°, J, MW, Sd, Pa, Wa, SR
     5:  10°-50°, J, MW, Fe, Su, St, R

     Crushed

     Becomes yellowish brown mottled with greenish gray; slightly to
moderately weathered; weak to moderately strong

     Becomes slightly weathered; strong; highly fractured
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UC  11
484 psi

PL  22948 psi

BASALT; greenish gray; slightly weathered with moderately
weathered selvages; strong; highly fractured; aphanitic

--mv-- (continued)

     1:  40°, J, N, Fe+Mn, Su, Wa, SR
     2:  40°, J, N, Fe+Mn, Su, Wa-Pl, SR
     3:  60°, J, MW, Cl, Fi, Pl, ?

     1:  30°, J, N, Py, Sp, Wa, SR
     2:  40°, J, T, Fe+Mn, Su, Pl, SR
     3:  70°, J, T, Fe+Mn, Su, Pl, SR
     4:  5°, J, N, No, No, Pl, S

     1:  5°, J, MW, No, No, Wa, SR
     Becomes very strong; highly to moderately fractured

     2:  5°, J, T, No, No, Wa, SR
     3:  20°, J, N, Fe+Mn, Su, Pl, SR
     4:  30°, V, N, Ca, Pa, Wa, SR

     1:  20°, J, N, Fe+Mn, Su, Pl, SR
     2:  30°, J, N, Fe+Mn, Su, Wa, SR
     3:  25°, J, MW, No, No, Ir, R
     4:  50°, J, MW, Sd, Pa, Pl, SR
     5:  30°, J, N, No, No, Wa, SR

     Crushed

     1:  40°, J, N, No, No, St, R
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Continued 95%
WCR

UC  13
745 psi

6/24/2016 AM water
level=12 5'

BASALT; greenish gray; slightly weathered; very strong; highly to
moderately fractured

--mv-- (continued)

     2:  15°, J, N, No, No, Wa-St, R

     1:  30°, V, T, Ca, Fi, Pl, SR
     Becomes phaneritic
     2:  25°, J, N, No, No, Wa-St, R

     Becomes aphanitic

     Becomes slightly fractured; with flow banding
     1:  25°, J, N, No, No, Wa, SR
     2:  20°, B

     Becomes phaneritic

TOTAL DEPTH = 58.0 FEET
P-wave survey performed on 6/24/2016
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Depth 17.1’ to 32.5’

Depth 0.0’ to 17.1’

CB-B6-1Boring CB-B6
Boxes 1 and 2

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos

of 4

of 4



Depth 44.0’ to 58.0.’

Depth 32.2’ to 44.0’

CB-B6-2Boring CB-B6
Boxes 3 and 4

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos

of 4

of 4
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98% Water
Circulation Return
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pp=<0 25 tsf

pp=3 25 tsf

PL  10676 psi

UC  8
521 psi

LEAN CLAY (CL); soft; dry; redd sh brown; w th abundant organ cs
TOPSOIL

     1:  10°, J, N, No, No, P , SR; 2:  10°, B
BASALT; ye ow sh brown; comp ete y weathered; extreme y weak;
w th root ets and roots. Becomes med um green; moderate y
weathered; moderate y strong; phaner t c; w th f ow band ng at 2.6'

mv
     Becomes b u sh grey; s ghty weathered w th moderate y

weathered fracture r nds; strong; h gh y to moderate y fractured;
w th occas ona  Ca c te ve ns

     Becomes phaner t c
     1:  40°, J, N, Fe+Mn+Ca, Su+Pa, P , SR
     2:  10°, J, N, Fe+Mn+Ca, Su+Pa, P , SR
     3:  5°, J, N, Fe+Mn, Su, Wa, SR
     4:  5°, J, W, C , F , Wa, SR

     Moderate y weathered

     W thout f ow band ng
     1:  60°, J/V, N, Ca+Fe, Pa+Sp, P , SR
     2:  40°, se vages
     3:  10°, J, N, Fe+Ca, Su+Pa, Wa, SR
     4:  10°, J, N, Fe, Su, Wa, SR
     5:  70°, J, N, No, No, Wa, SR

     Becomes s ght y weathered; s ght y fractured
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Method HQ-3 Wireline Core
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Dr ng
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Tota  Depth
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NAVD 88 Ground
Surface E evat on

3 7/8" HQ Diamond

Coord nate
Locat on N 2148326.4   E 6841787.5

Ruen Drilling

HQ-3 Wireline

K. ZeigerDate(s)
Dr ed
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Methods

LF-70 Track-Mounted Rig
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Log of Rock Core Boring CB-B7
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BASALT; b u sh gray; s ght y weathered; strong; s ght y fractured;
aphan t c to phaner t c

mv  (continued)

     1:  85°, J, T, H+Fe, F , Wa, P
     2:  10°, J, N, No, No, St, R

     Becomes h gh y to moderate y fractured

     W th 2.5" moderate y weathered r nds
     1:  5° 10°, J, T, H+Fe, F , Wa P ?
     2:  35°, J, N, Fe+Mn+Ca, Su+Pa, P , SR
     3:  15°, J, N, No, No, Wa, SR

     Becomes s ght y fractured

     Moderate y weathered
     1:  10°, J, MW, Fe+Mn, Su, P , SR

     Becomes moderate y to h gh y fractured
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100% WCR
continued

BASALT; b u sh gray; s ght y weathered w th moderate y weathered
fracture r nds; strong; moderate y to h gh y fractured; phaner t c

mv  (continued)

     1:  5° 10°, J, N, Fe+Mn, Su, P , SR
     2:  15°, J, N, Ca, Sp, Wa St, R (poss b y mechan ca  due to shoe

remova )
     3:  70°, V, VN, H+Ca, F , Ir
     4:  20°, J, N, No, No, Wa, SR (poss b y mechan ca  due to shoe

remova )

     1:  20°, J, N, No, No, Wa P , SR
     2:  30°, V, T, Ca, Pa, P , SR
     3:  40°, J, N, Fe+Mn, Su, P , SR
     4:  30°, V, T, H+Ca, F , Wa

     Moderate y weathered; 1.5" w de a ong 45° hea ed fracture
     W th anastomos ng Ca c te ve ns; w thout weathered fracture

r nds

     Becomes h gh y fractured
     1:  25°, J, N, No, No, P , SR
     2:  5°, J, N, Fe+Mn, Su, Wa, SR

     H gh y weathered; weak. Intense y fractured/crushed 40.4' 41.6'
     3:  10° 40°, J, N, Fe+Mn, Su, Wa Ir, SR R

     4:  30°, J, N, Ca, So, Wa, R
     5:  70°, V, MW?, H+Ca, F , Wa

     1:  30°, J, N, Ca, Sp, P , S
     2:  70°, V, T N, H+Ca, F , Wa Ir
     3:  30°, V, N, Ca, Sp, P , SR
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100% WCR
continued

BASALT; b u sh gray; s ght y weathered; strong; h gh y fractured;
phaner t c; w th anastomos ng Ca c te ve ns

mv  (continued)

     4:  35°, J, N, Fe, Sp, P , SR
     5:  60°, J, N, Fe+Ca, Sp+Pa, P , SR
     6:  20°, J, N, Fe+Ca, Sp+Pa, P , R
     7:  5°, J, VN, No, No, Wa, SR

     Becomes brecc ated and rehea ed w th Ca c te ve ns

     1:  10° 20°, J, N, No, No, Wa, SR
     2:  15° 30°, J, N, Fe+Mn, Pa, Wa P , SR
     3:  90°, J, MW, Fe+Mn, Su+Pa, Wa, SR

TOTAL DEPTH = 53.0 FEET
P-wave survey performed on 6/28/2016
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Depth 15.3’ to 29.7’

Depth 0.0’ to 15.3’

CB-B7-1Boring CB-B7
Boxes 1 and 2

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos
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Depth 43.7’ to 53.0.’

Depth 29.7’ to 43.7’

CB-B7-2Boring CB-B7
Boxes 3 and 4

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project

Rock Core Photos

of 4



Run 1 not retainedSANDY LEAN CLAY w th GRAVEL (CL); med um st ff; dry to mo st; dark
red

COLLUVIUM/RESIDUAL SOIL

LEAN CLAY w th SAND (CL); st ff; mo st; red to strong brown w th
green sh gray mott ng

RESIDUAL SOIL (Basa t der ved)

BASALT/SAPROLITE; strong brown; comp ete y weathered; extreme y
weak; w th occas ona  h gh y weathered angu ar corestones w th Mn and
Fe sta n ng; and res dua  rock fabr c

mv

     Shoe damaged on remova
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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Brief Water
Circulation Return
(WCR) loss

50% WCR

BASALT/SAPROLITE; strong brown; h gh y to comp ete y weathered; very
to extreme y weak; w th h gh y weathered angu ar corestones w th Mn and
Fe sta n ng

mv  (continued)

     Becomes h gh y to oca y comp ete y weathered; very weak; h gh y to
ntense y fractured w th Fe and Mn sta n ng on fractures

     Comp ete y weathered; extreme y weak

     Comp ete y weathered; extreme y weak; d sturbed; poss b e no recovery
zone

BASALT; b u sh to green sh gray and ye ow sh brown; moderate y to
oca y h gh y weathered; weak to moderate y strong; ntense y fractured

mv
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA
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50% WCR
continued

0% WCR (dry to bit)

Pump paper into
hole to improve
WCR

Soft drilling

30% WCR

BASALT; b u sh to med um gray; s ght y to oca y h gh y to moderate y
weathered; strong to oca y very weak; h gh y to ntense y fractured;
aphan t c to phaner t c

mv  (continued)

     1:  45° 55°, J, ?, Mn+Fe+C , Su+Sp, P , SR

     Fractures part a y C ay f ed; w th Fe and Mn sta n ng

     H gh y to comp ete y weathered; very to extreme y weak on 35°, J/Sh,
MW, C , F

     Moderate y weathered; moderate y strong
     Becomes b u sh gray; s ght y to oca y moderate y weathered; strong;

h gh y fractured; aphan t c to phaner t c w th occas ona  Ca c te ve ns
     1:  30°, J/Sh, W, Mn+Fe+Sd+C +CR, Su+F , P , SR

     Moderate y weathered; moderate y strong; ntense y fractured and
broken; w th numerous: J, MW W, C , F
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30% WCR
continued

PL  26584 psi

UC  54
054 psi

BASALT; med um to b u sh gray; s ght y weathered; strong; h gh y
fractured; aphan t c to phaner t c; w th occas ona  Ca c te ve ns

mv  (continued)

     1:  60° 65°, J, N, Mn+Fe, Su, P , SR
     2:  30° 40°, J, N, Mn+Fe, Su, P , SR
     3:  80° 90°, J, VN, Mn+Fe+Ca, Su+Pa, P Ir, SR
     4:  50°, J, N, Mn+Fe, Su, P , SR

     1:  40°, J, N, Mn+Fe, Su, P , SR
     2:  80° 90°, J, N, Mn+Fe+Ca, Su+Sp, P , SR
     3:  50° 60°, J, N, Mn+Fe, Su, P , SR
     4:  5°, J, N, Mn+Fe, Su, P , SR

     1:  65°, J, N, Mn+Fe, Su, P , SR
     2:  80°, J, N, Mn+Fe Su, P , SR
     3:  20° 30°, J, N, Mn+Fe, Su, P , SR

     Becomes very strong

     1:  0° 10°, J, N, Mn+Fe, Su, P , SR
     2:  40°, J, N, Mn+Fe+Ca, Su+Pa, P , SR
     3:  50°, J, N, Mn+Fe+Ca, Su+Pa, P , SR

     Becomes moderate y fractured

     Becomes h gh y fractured
     1:  25°, J, MW, Mn+Fe+C , Su+Pa, P , SR
     2:  0° 10°, J, VN, Mn+Fe, Su, P , SR
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30% WCR
continued

UC  18
444 psi

13 48 water
level=26 1'

BASALT; med um to b u sh gray; s ght y weathered; strong to very strong;
h gh y fractured; aphan t c to phaner t c; w th occas ona  Ca c te ve ns

mv  (continued)

     3:  50°, J, N, Mn+Fe, Su, P , SR
     4:  30°, J, N, Mn+Fe+C , Su+Pa, P , SR
     5:  70°, J, N, Mn+Fe, Su, P , SR
     6:  30°, J, N, Mn+Fe+Ca, Su+Pa, P , SR

     1:  10° 15°, J, N, Mn+Fe, Su, P , SR
     2:  55° 65°, J, N, Mn+Fe, Su, P , SR
     3:  30° 40°, J, N, Mn+Fe, Su, P , SR
     4:  30°, J/V, MW, Ca+Ch, F +Su, P , SR (part a y d sso ved)

TOTAL DEPTH = 68.1 FEET
Hole left open for P-wave survey, but collapsed to 31' below ground.

Survey not completed. Neat cement grout to surface 7/21/2016
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Project:    Proposed Water Storage Project
Project Location:  Nevada and Placer Counties, CA

Project Number:   60393322/60503855
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Depth 18.0’ to 36.2’

Depth 3.0’ to 18.0’

CB-B8-1Boring CB-B8
Boxes 1 and 2

Figure

Project Number 60503855

Nevada Irrigation District
Centennial Dam Project
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Depth 54.2’ to 68.1’

Depth 36.2’ to 54.2’

CB-B8-2Boring CB-B8
Boxes 3 and 4

Figure
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Nevada Irrigation District
Centennial Dam Project
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