> horthgate

environmental management, inc.
PROJECT NAME _Tronox

WELL NUMBER ARP-2A

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PAGE 1 OF 2

PROJECT NUMBER _2027.02

PROJECT LOCATION _Henderson, NV

DATE STARTED _7/6/10
DRILLING CONTRACTOR _WDC

COMPLETED _7/6/10

TOC ELEVATION

HOLE SIZE _6"

GROUNDWATER LEVELS:

DRILLING METHOD _Sonic

AFTER DRILLING

LOGGED BY _EK

CHECKED BY _JWO

SURFACE CONDITIONS:

Y AT TIME OF DRILLING _24.00 ft
AT END OF DRILLING

NOTES: ARP-2A is 50' north of ARP-2. See lithology log of ARP-2 for lithologic description

DEPTH
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SAMPLE TYPE
NUMBER
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GRAPHIC
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GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10
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= Cement/Bentoni
Grout

—2" Schedule 40
PVC Capped
Riser

NSNS

Hydrated
Bentonite
Pellets

(Continued Next Page)
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O n 0 r t h g ate 300 Frank H. Ogawa Plaza, Suite 510 WELL NUMBER ARP-2A

. : Telephone: 510-839-0688
environmental management, inc.

PROJECT NAME _Tronox BORING LOCATION

PROJECT NUMBER _2027.02 PROJECT LOCATION _Henderson, NV

MATERIAL DESCRIPTION

DEPTH
(ft)
SAMPLE TYPE
NUMBER
FORMATION
GRAPHIC
LOG

WELL DIAGRAM
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. "%-8-12 Filter Pack
<] Sand

2" Schedule 40
PVC 0.020"
Slotted Well
Screen

2" Schedule 40
PVC End Cap
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> horthgate

environmental management, inc.
PROJECT NAME _Tronox

WELL NUMBER ARP-3A

300 Frank H. Ogawa Plaza, Suite 510 PAGE 1 OF 2
94612 ¢ ©
Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

PROJECT LOCATION _Henderson, NV

DATE STARTED _7/2/10 COMPLETED _7/2/10 TOC ELEVATION HOLE SIZE 6"
DRILLING CONTRACTOR WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _26.00 ft
DRILLING METHOD _Sonic AFTERDRILLING _--- AT END OF DRILLING _---
LOGGED BY EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES: _ARP-3A is 50' north of ARP-3. See lithology log of ARP-3 for lithologic description.
w
z
r | ¥z |84
= =T
Ee| wa < Q
& E| 3OS =S40 MATERIAL DESCRIPTION WELL DIAGRAM
a % =) ro -
=< |99
%)
I = |
| 1
| 2
| 3
| 4
5
| 6
| 7
| 8
| 9
10 - Cement/
Bentonite Grout
[ 11 ~2" Schedule 40
PVC Riser
| 12
| 13
| 14
15 Hydrated
Bentonite Chips
| 16 )
| 17
Rt < [
| 19 s
20
| 21
| 22
| 23
| 24
25
| 26 A
| 27
| 28
29 - 8-12 Filter Pack
n Sand
30
| 31 2" Schedule 40
PVC 0.020"
| 32 Slotted Well
33 Screen
| 34
35

(Continued Next Page)
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environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

WELL NUMBER ARP-3A

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PAGE 2 OF 2

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)

SAMPLE TYPE
NUMBER
FORMATION
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM
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| 38
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41

12" Schedule 40
PVC End Cap




> horthgate

environmental management, inc.
PROJECT NAME _Tronox

94612

300 Frank H. Ogawa Plaza, Suite 510

PROJECT NUMBER _2027.02

WELL NUMBER ART-7B

PAGE 1 OF 2

Telephone: 510-839-0688

BORING LOCATION

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DATE STARTED _6/22/10 COMPLETED _6/28/10 TOC ELEVATION HOLE SIZE 18"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _32.00 ft
DRILLING METHOD _Sonic AFTER DRILLING --- AT END OF DRILLING ---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES: _ART-7B is 5' north of ART-7. See lithology log of ART-7 for lithology above 39'.
w
z
S |G|, o
z Fuw E 2T
& g Y % <§( 8 % (e} MATERIAL DESCRIPTION WELL DIAGRAM
=< |9 ©
%)
I = |
| 1 ]
I
| 2 g I§
él P
3 1|
B 1>
- I )
; 94K
: |§
2 &
- 6 ‘\
4 &
| 7 / b
YN
| 8 N
/ b
[ 9 9
i
10 Z R
YN
| 11 / §
12 ¢l K Cement/
B ’ \N Bentonite Grout
| 13 b
q K
| 14 > >
15 4 R&-6" Schedule 40
| 16 % N PVC Riser
IR
| 17 S
[ 1 2 K
S
| 19 / b
YN
20 S
2 2 K
S
| 22 Y/
| 23
24 Hydrated
n Bentonite Chips
25
| 26
| 27
| 28
| 29
30
| 31
| 32 v
| 33
| 34
35

(Continued Next Page)




G n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER ART-7B

PAGE 2 OF 2

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

w
o z
> O |y 8
F_|FW B Fo
aE WS <§‘: s % o MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=2 g7
P [T
8-12 Filter Pack
| 36 Sand
37 ° WELL GRADED GRAVEL WITH SILT AND SAND (GW-GM); light brownish gray
- .' (10YR 6/2), 60-70% angular to sub angular volcanic granules/pea gravel to 1/2", 6" Stainless
38 o 20-30% fine to very coarse angular to sub rounded sand, 10% silt, moderately Steel V-Wire
B . calcareous. 0.040" Well
| 39 5 Screen
40 .
GW-e
[ 41 GM .-
| 42 e
.
| 43 0
| 44 D
.
45 . —End Cap
46 LEAN CLAY (CL); yellowish gray (5GY 6/2), non-calcareous.
| 47
| 48 CL
| 49
50

Bottom of borehole at 50.0 feet bgs.




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER I-AC

PAGE 1 OF 2

PROJECT NUMBER _2027.02

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DATE STARTED _6/14/10 COMPLETED _6/15/10 TOC ELEVATION HOLE SIZE 9"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _33.00 ft
DRILLING METHOD _Sonic Y AFTERDRILLING _26.2 ft AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
z
S |8 |4
& gl Y % <§( 8 % (@) MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=2 O]
z 2
I = 1
1 WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM); reddish brown (5YR 5/4),
- 75% fine to medium grain with common coarse to very coarse angular to sub rounded o
2 well graded sand, 15% granules/pea gravel to 3/4", 10% silt, moderate caliche cement ‘4} }~§
B and grain coatings. /; I8
| 3 ’41 N
4 /i >
- I i
5 9K
N
Z:
| 6 4 &
D
[ 7 / >
YIINS
| 8 > D
[ 9 é § - Cement/
10 / ,b\ Bentonite Grout
9 K
[ 11 N
| 12 Qal /é \
13 / }7 —2" Schedule 40
N 4 \ PVC Riser
| 14 > >
15 7z
S
| 16 / b
SN
| 17 o &
18 Common calcareous cement and coatings from 17-23'.
19 Hydrated
n Bentonite Chips
20 Qal
| 21
| 22
| 23
24 SILTY SAND (SM); yellowish brown (10YR 5/4), 80% fine to medium grain with trace
B Qal coarse to very coarse grain sub angular to sub rounded moderately well sorted sand,
25 10-25% silt, 5% angular to sub angular volcanic granules, damp at 24'..
Sp(?) calcareous cement/coatings from 23-25'".
| 26 Common calcareous cement/coatings from 25-28".
27 Qal
B Qal
| 28
29 SILT WITH SAND (ML); yellowish brown (10YR 5/4), 70% calichified silt, 30% fine to
- coarse grain sub angular to sub rounded sand, common calichification and grain
30 coatings.
31 Qal |ML
| 32
| 33 A
34 SILT INTERBEDDED WITH SANDY SILT (ML); yellowish brown (10YR 5/4), 10% very
- UMCFML fine grain sand, 20-30% very fine grain sand locally, non-calcareous. Sandy zones at:
35 43-44' 20-30% very fine grain sand, 47.5-50' 20-30% very fine grain sand. 2" Schedule 40

(Continued Next Page)




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER I-AC

PAGE 2 OF 2

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

Bottom of borehole at 50.0 feet bgs.

PROJECT NUMBER _2027.02 PROJECT LOCATION _Henderson, NV
w
z
> O |y 8
E_ | DE IEIGFo
agl 4= L |5 (%9 MATERIAL DESCRIPTION WELL DIAGRAM
g o S r - |2 -
=2 5P
) [
36 SILT INTERBEDDED WITH SANDY SILT (ML); yellowish brown (10YR 5/4), 10% very ~.+]| PVC0.010"
- fine grain sand, 20-30% very fine grain sand locally, non-calcareous. Sandy zones at: Slotted Well
37 43-44' 20-30% very fine grain sand, 47.5-50' 20-30% very fine grain sand. (continued) 1S(():r§8nF'|t
- - lter
| 38 Pack Sand
| 39
40
| 41
| 42
| 43 UMCfML
a4 20-30% very fine grain sand from 43-44' bgs.
45
| 46
47
| 2" Schedule 40
| 48 20-30% very fine grain sand from 47.5' to 50' bgs. PVC Blank
Casing
| 49
50 - { = 2" Schedule 40

PVC End Cap
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> horthgate

environmental management, inc.
PROJECT NAME _Tronox

WELL NUMBER I-AD

300 Frank H. Ogawa Plaza, Suite 510 PAGE 1 OF 2
94612 ¢ ©
Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

PROJECT LOCATION _Henderson, NV

DATE STARTED _6/15/10 COMPLETED _6/16/10 TOC ELEVATION HOLE SIZE 9"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _33.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES: _|-AD is 10 ' north of M-180. Lithologic descriptions from M-180
w
z
S |G|, o
z Fuw E 2T
& gl Y % <§( 8 % (@) MATERIAL DESCRIPTION WELL DIAGRAM
=< |9 ©
%)
I = 1
1 FILL; brown and dark yellowish brown, sands, gravels, cement debris.
B 1|
2 1D
| )
| 3 é‘ﬁ S
4 D
i 4‘3 NG
5 R
| 6 4 &
7 SILTY SAND (SM); reddish brown (5Y 5/4), 60-65% very fine to medium grain with ; §
- common coarse to very coarse grain sub angular to sub rounded sand, 5-10% angular /é K
8 to sub angular volcanic gravel to 3/4", 20% silt, common calcareous coatings and soft / \N
i cement t / >
L 9 ’ N & Cement/
10 / ,b\ Bentonite Grout
| 11 ’ \N
2 K
‘ —6“Shdl 40
13 > 6 Schedule
N 4 \ PVC Riser
| 14 N
15 /é §
| 16 % >
§ &
| 18
19 Varying amount of calichification, abundant and hard from 18.5-19' and 23-24'. Hydrated
n Bentonite Chips
20
| 21
| 22
| 23
| 24 - [
25 K WELL GRADED SAND WITH SILT (SW-SM); grayish brown (10YR 5/2), fine to coarse
o grain sand, <10% silt to 26' then 20% silt, 10-15% volcanic angular to sub angular
26 SW-<e gravel to 1/2" with trace to 1-2", non calcareous to 26' then moderately calcareous to
B SM[ee? 28'.
| 27
| 28 boopbt
29 SILT (ML); yellowish brown (10YR 5/4), common to abundant hard to soft caliche zones
- ML and nodules.
30 Swheeee SAND (SW); yellowish brown (10YR 5/4), fine to coarse grain poorly sorted sub angular
31 to sub rounded sand, 5-10% volcanic angular to sub angular gravel to 3/8", 6" bed of
B cL _\angular to sub angular gravel to 1" in silty matrix at 30'". /_
| 32 CLAY (CL); very pale brown (10YR 8/2), abundant caliche zones and nodules to 3-4". K
33 SILT WITH SAND (ML); very pale brown (10YR 7/4), coarse grain silt, 10-20% very fine - 10-20 Filter
B grain sand, non calcareous. Pack Sand
[ 34 ML
35 6" Schedule 40

(Continued Next Page)




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER I-AD

PAGE 2 OF 2

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)

SAMPLE TYPE
NUMBER

FORMATION

us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

37

| 38
| 39

40

41

| 42
[ 43
| 44

45

| 46

47

| 48
| 49

50

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

ML

SILT (ML); very pale brown (10YR 7/4), coarse grain silt, trace very fine grain sand.

Bottom of borehole at 50.0 feet bgs.

PVC 0.010"
Slotted Well
Screen

16" Schedule 40
PVC End Cap

Native Fill
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> horthgate

environmental management, inc.

PROJECT NAME _Tronox

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

WELL NUMBER M-140

PAGE 1 OF 2

PROJECT LOCATION _Henderson, NV

DATE STARTED _6/7/10 COMPLETED _6/8/10 TOC ELEVATION HOLE SIZE _8"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _22.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
[
z
S |8 |4
T Fuw £ |9 |F
== w < |O | 9}
& E| OS5 s |o |9 MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=2 o
= 2
I = 1
1 SILTY SAND WITH GRAVEL (SM); reddish brown (5YR 5/4) and pinkish gray (5YR
B 7/2) where common calcareous cement/coatings, 60% very fine to medium grain with
2 common coarse to very coarse grain sub angular to sub rounded poorly sorted sand,
B 20% granules/pea gravel to 3/4" (predominately 1/4-5/8"), 20% silt. Moderate
| 3 calcareous coatings and cement throughout. Common to abundant cement coatings at
4 6-8', 10-10.5', and 17-18".
5
| 6
| 7
8
| - Cement Grout
L9 Qal
10
| 11
12 —4" Schedule 40
| PVC Riser
| 13
| 14
15
| 16
17 Hydrated
n Bentonite Chips
| 18 - [
19 Skl WELL GRADED SAND WITH SILT (SW-SM); light yellowish brown (10YR 6/4), fining
- SWLe kit upward sequence.
20 Qal [gmp i
| 21 L
29 ah SILTY SAND (SM); Light gray (10YR 7/2), very fine to medium with coarse to very
- coarse angular to sub angular sand, 5-10% angular to sub rounded volcanic gravels and
23 caliche nodules, 20% silt.
- Qal
| 24
25
26 SILT (ML); very pale brown (10 YR 7/4), 10-20% very fine grain sand, 2-3% floating
- sand/gravel grains to 1/4", moderately calcareous.
27 UMCTML
| 28
29 SILT INTERBEDDED WITH SANDY SILT(ML); very pale brown (10YR 7/4) and light
- yellowish brown (10YR 6/4).
30
31 % 10-20 Filter
B Pack
2 IMCIML ack Sand
. 0, . . _ [ " H "
| 33 %ag%y silt, 20% very fine grain sand, 32-34', 6" zone of common caliche nodules to 3 4" Schedule 40
. PVC 0.010"
| 34 Slotted Well
35 Screen

(Continued Next Page)




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-140

PAGE 2 OF 2

PROJECT NUMBER _2027.02

PROJECT LOCATION _Henderson, NV

w
o z
T bl E o) %
=~ )
e o % <§( 8 % 8 MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=2 519
P [T
36 SILT INTERBEDDED WITH SANDY SILT(ML); very pale brown (10YR 7/4) and light
B yellowish brown (10YR 6/4). (continued)
| 37
| 38
39 Sandy silt, 20-30% very fine grain sand at 38'-39', 40'-45'.
40 IMCEML
| 41
| 42 .
| 43 =4 4" Schedule 40
| 44 | PVC End Cap
45

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

Bottom of borehole at 45.0 feet bgs.
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> horthgate

environmental management, inc.
PROJECT NAME _Tronox

94612

300 Frank H. Ogawa Plaza, Suite 510

PROJECT NUMBER _2027.02

WELL NUMBER M-148A

PAGE 1 OF 2

Telephone: 510-839-0688

BORING LOCATION

PROJECT LOCATION _Henderson, NV

DATE STARTED _6/2/10 COMPLETED _6/2/10 TOC ELEVATION HOLE SIZE 6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: AT TIME OF DRILLING _---
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES: _M-148Ais 10' east of M-186. Lithologic descriptions from M-186.
w
z
S |8 |4
T Fuw £ |9 |F
Ee| wo < |0 9
kel o= S |o |<© MATERIAL DESCRIPTION WELL DIAGRAM
= | ©
%)
I = 1
1 ook WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM); reddish brown (5YR 5/4),
- Cocbl 70% very fine to medium grain with coarse to very coarse grain poorly sorted sub o
2 SO angular to sub rounded sand, 20% volcanic angular to sub angular pea gravel to 1/2", ‘4} }~§
B 3 Cocbl 10% silt, moderate calcareous grain coatings. é} D
N booLbE 4 K
4 R % >
[ R 4 K
Sk Y >
| 6 sM:: g S
7 o D
[~ :6 /4} |\
| 8 ° / &
| o ] 4 &
X { §
o >
10 o / b
| 11 SN
12 h SILTY SAND (SM); reddish brown (5 YR 5/4), 70-80% very fine to medium grain with / R
- common coarse to very coarse grain poorly sorted sub angular to sub rounded sand, ’ §
13 20-30% silt, 1-2% gravel to 1/4", common calcareous cement and grain coatings. / >
i g
[ 14 ‘ \N
15 /é \
D
| 16 / b
17 ’ N - Cement Grout
B / >
| 18 % \
19 / >
- / R
20 N
/ > —2" Schedule 40
| 21 % K PVC Riser
22 / §
i 23 SILTY SAND WITH GRAVEL (SM); reddish brown (5YR 5/4), 60% very fine to coarse é N
- grain sub angular to sub rounded moderately poorly sorted sand, 20% pea gravel to 3/4" ] }
24 trace to 2-3", 20% silt. /4
B Slight to moderate calcareous coatings. / \N
25 / >
g
‘R
| 27 Z
S
| 28 / b
29 IEINS
B / >
30 7
31 S
N /4 :
| 32 YN
| 33
34 Hydratgd .
n Bentonite Chips
35

(Continued Next Page)




G n 0 r t h g ate gggrzrank H. Ogawa Plaza, Suite 510 WELL NUMBER M;1428c¢ ,

. : Telephone: 510-839-0688
environmental management, inc.

PROJECT NAME _Tronox BORING LOCATION
PROJECT NUMBER _2027.02 PROJECT LOCATION _Henderson, NV
w
z
S |G|, o
T Fuw E 2T
& gl Y % <§( 8 % (@) MATERIAL DESCRIPTION WELL DIAGRAM
a 12 r |3 |-
= | ©
) [T
36 SILTY SAND WITH GRAVEL (SM); reddish brown (5YR 5/4), 60% very fine to coarse S [ ;
B grain sub angular to sub rounded moderately poorly sorted sand, 20% pea gravel to 3/4"
| 37 trace to 2-3", 20% silt. (continued)
| 38
39 K WELL GRADED SAND WITH SILT (SW-SM); reddish brown (5YR 5/4), 80% fine to
= o medium grain with minor coarse to very coarse grain sub angular to sub rounded
40 i moderately well sorted sand, 10% volcanic sub angular gravels to 3/8", 10% silt.
| 41 e
swt: i
| 42 SMs2heh
43 SO Common caliche nodules and calcareous cement (semi-hard) 42-45'. - 10-20 Filter
B bocklp Pack Sand
[ 44 ekt
45 RS 2" Schedule 40
SILT (ML); very pale brown (10YR 7/4). PVC 0.010"
| 46 Slotted Well
| 47 Screen
| 48 ML
| 49
50 ‘—2" Schedule 40

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

Bottom of borehole at 50.0 feet bgs. PVC End Cap




> horthgate

environmental management, inc.

PROJECT NAME _Tronox

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-159

PAGE 1 OF 2

PROJECT NUMBER _2027.02

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DATE STARTED _5/22/10 COMPLETED _5/23/10 TOC ELEVATION HOLE SIZE _6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _29.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
[
o z
z | £E 1292,
& gl Y % <§( 8 % e} MATERIAL DESCRIPTION WELL DIAGRAM
=< |9 ©
%)
I = 1
1 SILTY SAND WITH GRAVEL (SM); reddish brown (5YR 5/4), 60-70% very fine to very
B coarse grain sub angular to sub rounded sand, 10-20% volcanic angular to sub angular 4
| 2 gravel/granules to 1", locally large gravel to 3" @ 11-11.5" and 13-14', 20% silt in matrix, 4 §
3 slight to moderate calcareous grain coatings. éi g
| Y
| 4 |
5 é‘i g
6 a
— I
| 7 4 g
i
B Z /4; g
10 Qal /é g
11 y
[ 12 /é g
| 13 /
qxK
15 /é g
| 16 y
[ 17 %
18 Abundant caliche, moderate hard with calcite veins, white (5Y 8/1) and (N9), 17-19'. ;
B Qal /
[ 19 <
20 SILTY SAND (SM); very pale brown (10YR 7/4) and white (5Y 8/1) where calichified, /
70% very fine to fine grain with minor medium to coarse grain sub angular to sub é
| 21 rounded sand, 30% silt in matrix, slight to moderate calcareous grain coatings g
22 throughout. /é
§ Qal /
| 23 /
| 24 é
25 Qal Calichified with abundant <1/4" nodules and grain coatings, very pale brown (10YR 7/4), /
) MG Q2428 o __ K
| 26 Gravelly sand, light gray (10YR 7/2), common calcareous nodules and coatings, 60% y
| 27 very fine to medium sub angular to sub rounded sand, 20% pea gravel/granules to 3/8", /é
8 20% silt, 25-25.5". 4
B SILT INTERBEDDED WITH SANDY SILT (ML); very pale brown (10YR 7/4), sandy silt /
[ 29 Y contains 20-30% very fine grain sand. Sandy intervals: 30-32', 39-45', 51-55', 58-60', / e Cement Grout
30 62-68'. Calichified intervals: 45-54' caliche nodules to 1/4", 56-56.5' common nodules Seal
| 31 to 1", 62-68' common nodules to 1/4". /é g
[ 32 /é %
L33 UMCFML ] 2" Schedule 40
| 34 /é g PVC Riser
35 ]
| 36 /4 g
| 37
38 /4 g
4K
40 4

(Continued Next Page)




> horthgate

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

WELL NUMBER M-159

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PAGE 2 OF 2

PROJECT LOCATION _Henderson, NV

w
Sy |8 |, 0
z_|F w E(S e
aE WS <§( s % o) MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=z o o
% s
41 SILT INTERBEDDED WITH SANDY SILT (ML); very pale brown (10YR 7/4), sandy silt iv
B contains 20-30% very fine grain sand. Sandy intervals: 30-32', 39-45', 51-55', 58-60', i,\/
| 42 62-68'. Calichified intervals: 45-54' caliche nodules to 1/4", 56-56.5' common nodules ié
43 to 1", 62-68' common nodules to 1/4". (continued) =§<
B !.\/
44 %
B =§‘
45 lv‘/
50 ;\/
| st &
§ /
4
| 53 \N
54 %
- IMCIML «1‘
55 "\/
| 57 >
| 58
-5 Bentonts Chi
60 entonite Chips
| 61
| 62
| 63
| 64
65
| 66
| 67 :
| 68 % 10-20 Filter
69 IMCHVIL SILT WITH SAND (ML); very pale brown (10YR 7/4), 70-75% silt, 20% very fine grain :] Pack Sand
B sand, 5-10% floating volcanic sub angular to sub rounded gravels to 3/8". :
70 SILT (ML); very pale brown (10YR 7/4) to 79.5, very pale brown (10YR 8/2) 79.5-85. -—1—2" Schedule 40
| 71 Trace caliche nodules to 1/2" 71-78', common to abundant caliche nodules to 1/2" 2] PVC 0.010"
78-85'. Slotted Well
- 72 Screen
| 73
74
75
—2" Schedule 40
| 76 PVC End Cap
| 77
| 78 UMCfML
| 79
80
| 81
| 82
| 83
| 84
85

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

Bottom of borehole at 85.0 feet bgs.
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> horthgate

environmental management, inc.
PROJECT NAME _Tronox

94612

300 Frank H. Ogawa Plaza, Suite 510

PROJECT NUMBER _2027.02

WELL NUMBER M-160

PAGE 1 OF 2

Telephone: 510-839-0688

BORING LOCATION

PROJECT LOCATION _Henderson, NV

DATE STARTED _5/23/10 COMPLETED _5/23/10 TOC ELEVATION HOLE SIZE _6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _29.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES: _M-160 is 10' east of M-159. See M-159 lithology log for lithology.
w
z
S |G|, o
= . E S IZo
& gl Y % <§( 8 % o MATERIAL DESCRIPTION WELL DIAGRAM
=< |9 ©
%)
I = 1
1 SILTY SAND WITH GRAVEL (SM); reddish brown (5YR 5/4), 60-70% very fine to very
B coarse grain sub angular to sub rounded sand, 10-20% volcanic angular to sub angular o
2 gravel/granules to 1", locally large gravel to 3" at 11-11.5"' and 13-14', 20% silt in matrix. ‘4} }~§
B 3 Slight to moderate calcareous grain coatings. é} D
. 4 K
4 % >
r 9
2 ¥
6 10
B 1D
| /4} :§
| 8 / D
| 9 4 &
D
10 Z R
11 ’ \N
2 K
D
| 13 / b
| 14 ’ \N
15 /é §
| 16 % >
17 ’ \N - Cement Grout
| 18 2 &
| 19 / §
20 SILTY SAND (SM); very pale brown (10YR 7/8), white (5Y 8/1) where calichified, 70% / §
very fine to fine grain with minor medium to coarse grain sub angular to sub rounded } L 2" Schedule 40
| 21 sand, 30% silt in matrix, slight to moderate calcareous grain coatings throughout. /é g PVC Riser
| 22 / »
23 RN
B / "\
| 24 4 &
2 >
26 : Gravelly sand, light gray (10YR 7/2), common calcareous nodules and coatings, 60% é N
- very fine to medium sub angular to sub rounded sand, 20% pea gravel/granules to 3/8", }
27 20% silt, 25-25.5". /é \
i SILT INTERBEDDED WITH SANDY SILT (ML); very pale brown (10YR 7/4), sandy silt y §
| 28 contains 20-30% very fine grain sand. Sandy Intervals: 30-32', 39-45'. Calichified / R
29 i intervals: caliche nodules to 1/4", 45-50'. ’ §\
30 /4 §
ML N
| 31 /4 ,\
| 32 YN
| 33
34 Hydrated
n Bentonite Chips
35

(Continued Next Page)




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-160

PAGE 2 OF 2

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

Bottom of borehole at 50.0 feet bgs.

PROJECT NUMBER _2027.02 PROJECT LOCATION _Henderson, NV
w
z
> O |y 8
E_ | DE IEIGFo
oE |l Ys <§( e % (@) MATERIAL DESCRIPTION WELL DIAGRAM
g o S r - |2 -
=2 519
) [
36 SILT INTERBEDDED WITH SANDY SILT (ML); very pale brown (10YR 7/4), sandy silt [ ;
- contains 20-30% very fine grain sand. Sandy Intervals: 30-32', 39-45'. Calichified
| 37 intervals: caliche nodules to 1/4", 45-50'. (continued) ’
| 38
| 39
40
| 41
| 42
43 ML =%-10-20 Filter
| Pack Sand
| 44
45 2" Schedule 40
PVC 0.010"
| 46 Slotted Well
| 47 Screen
| 48
| 49
50 ‘—2" Schedule 40

PVC End Cap
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> horthgate

environmental management, inc.
PROJECT NAME _Tronox

WELL NUMBER M-161

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

PAGE 1 OF 3

PROJECT LOCATION _Henderson, NV

DATE STARTED _5/22/10 COMPLETED _5/22/10 TOC ELEVATION HOLE SIZE 6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _28.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _-—- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
T So S v |2
= E | |T
Eel| wa < |0 28
ag|l w4z |L 520 MATERIAL DESCRIPTION WELL DIAGRAM
87183 B35
2 Q ©
w
I = |
1 M-161 is 30" east of M-136. See M-136 lithology log from 0-90'.
- 4 |
- 2 % i*‘§
| 3 SN
4 7/
r 9
2 ¥
6 1|
- 1D
D>
i 9 |
¥ g &
| 9 4 &
S
10 / b
4
| 11 / \N
[ 12 % \
S
RE 7R
14 YN
i Y S
15 % &
S
| 16 7R
" A
i Y S
| 18 4 &
S
[ 19 7R
20 YN
B>
| 21 4 &
S
| 22 YR
23 YN
i Y S
| 24 4
K
25 ZB
2 YN
i Y S
| 27 %
K
| 28 v A R
29 YN
i Y S
30 %
N /4 »\
| 3 S
| 33 2 §
N
| 34 /4 \
35 !

(Continued Next Page)
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G n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox

Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

WELL NUMBER M-161

PAGE 2 OF 3

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)
SAMPLE TYPE
NUMBER
FORMATION
us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

37
38
39
40

41
42
43
44
45

46
47
48
49
50

51
52
53
54
55

56
57
58
59
60

61
62
63
64
65

66
67
68
69
70

71
72
73
74

75

M-161 is 30" east of M-136. See M-136 lithology log from 0-90'. (continued)

= Cement Grout

AN NN NN NN AN NSNS N SN N AN NN NN NN

2" Schedule 40
PVC Riser

NN RN AN AN AN SN AT N NN NN

(Continued Next Page)




environmental management, inc.
PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-161

PAGE 3 OF 3

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

clay bed (volcanic ash?) at 109.5'.

Bottom of borehole at 110.0 feet bgs.

w
z
z | Fg [Sla 2
= 2 lo |£
e u % <§( 8 % 8 MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=2 519
[T
%)
76 M-161 is 30" east of M-136. See M-136 lithology log from 0-90'. (continued) iv
B >
| 77 :é
78 iy/‘
B 2
79 !§’<
B !%
80 l\\é
81 >
i » é
82 W
B "\/
84 %
i \//4
85 »/
\ |
| 87 > é
88 ¥
| 89 4
W
%0 %
SILTY SAND (SM); light yellowish brown (10YR 6/4), 60% very fine grain sub angular \/‘
91 : f : o/ qj § y
B to sub rounded sand, locally contains minor coarse sand and fine gravel, 40% silt, /
92 overall slight calcareous grain coatings. sé
B Minor medium to coarse grain sub rounded sand from 90-92'".
| 93
94 Hydrated
n Bentonite Chips
95
% Minor very coarse sand and gravel to 1/4" from 95-96'.
i o7 SILT WITH SAND (ML); light yellowish brown (10YR 6/4), 10-20% very fine grain sand.
| 98
| 99
100 ML
101 Abundant calichification, very pale brown (10YR 8/2) mottled with very pale brown
- (10YR 7/4) from 100-103'.
| 102
103 =—10-20 Filter
[ o4 SILT (ML); dark yellowish brown (10YR 4/4). Pack Sand
105 2" Schedule 40
PVC 0.010"
| 106 ML Slotted Well
| 107 Screen
| 108
| 109 :
CLAY (ML); Mottled white (5Y 8/1) and very pale brown (10YR 7/4), 6" yellowish gra: K
110 CL (ML) ( ) ry p ( ), 6"y gray <1 v Schedule 40

PVC End Cap
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_ northgate 3

environmental management, inc.
PROJECT NAME _Tronox

WELL NUMBER M-162

. Ogawa Plaza, Suite 510

Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

PAGE 1 OF 3

PROJECT LOCATION _Henderson, NV

DATE STARTED _5/21/10 COMPLETED _5/21/10 TOC ELEVATION HOLE SIZE 6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _26.00 ft
DRILLING METHOD _Sonic AFTERDRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES: _Lithologic descriptions from Q' - 60" are from M-104
& z | ® o
T e ,C:) & | T
Ee| wo < | W |oEx®
el O= s | = e |<© MATERIAL DESCRIPTION WELL DIAGRAM
a g2 |8 5
¢ |2 | wm ©
n 4
I = |
1 M-162 is 15' east of M-104.
- q |
-2 % i*‘§
K 9 K
4 Z >
r 9
>
| 6 4 S
7 b
B 4\ I
g 95
| 9 4 &
S
10 / b
4
| 11 / '\N
[ 12 % \
S
[ 13 7R
4
| 14 / §
15 % &
S
| 16 / b
" A
B / >
| 18 4 &
S
| 19 / b
20 YIINS
B>
| 21 4 &
S
| 22 / >
23 YN
B / >
| 24 4 &
S
25 / b
26 YN
i v 7 D
| 27 é \
S
| 28 7R
29 YIINS
B / "\
30 “
K
| 31 7l
YN
| 3 S
| 33 2 §
| 34 Y D
RN
35 4

(Continued Next Page)
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G n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-162

PAGE 2 OF 3

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)

SAMPLE TYPE
NUMBER

FORMATION

RECOVERY %

usS.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

37
38
39
40

41
42
43
44
45

46
47
48
49
50

51
52
53
54
55

56
57
58
59
60

61
62
63
64
65

66
67
68
69
70

M-162 is 15' east of M-104. (continued)

71
72
73
74

75

M-162
Split
Spoon
#1

100

ML

SILT WITH SAND (ML); reddish brown (5YR 5/4) and very pale brown (10YR
7/4), 10-30% very fine grain sand, slight calcareous with minor 1/8" caliche
nodules scattered throughout.

CL

CLAY, pinkish gray (5YR 7/2), silty.

= Cement Grout

AN NN NN NN AN NSNS N SN N AN NN NN NN

2" Schedule 40
PVC Riser

NN RN AN AN AN SN AT N NN NN

(Continued Next Page)




environmental management, inc.
PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

G n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-162

PAGE 3 OF 3

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

Bottom of borehole at 110.0 feet bgs.

S, 13(3 |l
z | FL B 13 Fo
oag| W 2> 580 MATERIAL DESCRIPTION WELL DIAGRAM
g os | Q |5 |-
=4 o 8 o
& Ll
SILT (ML); yellowish brown (10YR 5/4), sandy intervals with 20-30% very fine i\/¢
| 76 grain sand iy
. !%
77 \
! i
78 !»‘/
N | \é
[ 79 N
80 %
&
| 81 %
82 NS
| >/
83 \/é
= §€
| 8 %
85 NS
M-162 ‘\/
86 : %
- Split 100 W
87 Spoon s\/
| 88 y
89 \ é
N \N“
%0 %
4
| 91 >
| o2 &
| o3 ML
n Bentonite Chips
95
| 96
| 97 Abundant calichification, common nodules to 3/8" from 96.5-97".
| 98
| 99
100 Light yellowish brown (10YR 6/4), slight to moderate caliche nodules to 1/4" from
99-100'.
| 101
| 102
103 =-10-20 Filter
i 104 Sandy silt, 10-20% very fine grain sand. Pack Sand
105 2" Schedule 40
M-162 PVC 0.010"
| 106 Split 100 Slotted Well
107 Spoon Screen
B #3
| 108
| 109 .
110 4—2" Schedule 40

PVC End Cap
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> horthgate

environmental management, inc.
PROJECT NAME _Tronox

WELL NUMBER M-163

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

PAGE 1 OF 3

PROJECT LOCATION _Henderson, NV

DATE STARTED _5/20/10 COMPLETED _5/20/10 TOC ELEVATION HOLE SIZE 6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: l AT TIME OF DRILLING _26.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES: _Lithologic descriptions are from M-104 for 0' - 60', and for 60' - 90' are from M-162
w
T So S v |2
= E | |T
Eel| wa < |0 28
HE|l 2= s |o |<© MATERIAL DESCRIPTION WELL DIAGRAM
= | ©
%)
I = |
1 M-163 is 10' SE of M-104 and 10' SW of M-162.
- q |
-2 % i*‘§
K 9 K
4 Z >
r 9
>
| 6 4 S
7 7R
B 4\ I
g J 5
| o 4 &
S
10 / b
4
| 11 / '§\
[ 12 % \
S
| 13 / b
4
| 14 / ‘\N
15 % &
S
| 16 / b
" A
B / >
| 18 % \
S
| 19 / b
20 YN
B>
| 21 4 &
S
| 22 / D
23 YIINS
B / >
| 24 4 &
S
25 / b
26 YN
i v 7 D
| 27 é \
S
| 28 / b
29 YN
B / "\
30 7
K
| 31 7R
YN
| 3 S
| 33 2 §
| 34 % >
RN
35 4

(Continued Next Page)




environmental management, inc.
PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-163

PAGE 2 OF 3

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)

SAMPLE TYPE
NUMBER

FORMATION

us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

37
38
39
40

41
42
43
44
45

46
47
48
49
50

51
52
53
54
55

56
57
58
59
60

61
62
63
64
65

66
67
68
69
70

71
72
73
74

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

75

ML

M-163 is 10" SE of M-104 and 10' SW of M-162. (continued)

SILT WITH SAND (ML); reddish brown (5YR 5/4) and very pale brown (10YR 7/4),
10-30% very fine grain sand, slight calcareous with minor 1/8" caliche nodules scattered
throughout.

® Cement Grout

CL

CLAY, pinkish gray (5YR 7/2), silty.

(Continued Next Page)

2" Schedule 40
PVC Riser

N AN AN AN AN AN AN AN B AN NN NS

Hydrated
Bentonite Chips
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O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-163

PAGE 3 OF 3

PROJECT LOCATION _Henderson, NV

w
o z
T bl 8 %) %
=~ )
LE u g <§‘: 8 % 8 MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
<§( z o O]
P [T
76 M-163 is 10' SE of M-104 and 10' SW of M-162. (continued) [ ;
B SILT (ML); yellowish brown (10YR 5/4), sandy intervals with 20-30% very fine grain R
| 77 sand.
| 78
| 79
80
| 81
| 82
== 10-20 Filter
| 83 Pack Sand
| 84
85 2" Schedule 40
PVC 0.010"
| 86 Slotted Well
N Screen
| 88
| 89
90 4—2" Schedule 40
PVC End Cap
ML

Abundant calichification, common nodules to 3/8" from 96.5-97".

Light yellowish brown (10YR 6/4), slight to moderate caliche nodules to 1/4" from
99-100".

Sandy silt, 10-20% very fine grain sand.

Bottom of borehole at 90.0 feet bgs.




> horthgate

environmental management, inc.
PROJECT NAME _Tronox

WELL NUMBER M-164

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PAGE 1 OF 2

PROJECT NUMBER _2027.02

PROJECT LOCATION _Henderson, NV

DATE STARTED _5/19/10
DRILLING CONTRACTOR _WDC

COMPLETED 5/19/10

TOC ELEVATION

HOLE SIZE _6"

GROUNDWATER LEVELS:

DRILLING METHOD _Sonic

AFTER DRILLING

LOGGED BY _EK

CHECKED BY _JWO

SURFACE CONDITIONS:

Y AT TIME OF DRILLING _26.00 ft
AT END OF DRILLING

NOTES: _Lithologic descriptions from Q' - 60" are from M-104 and for 60' - 70' are from M-162.

DEPTH
(ft)
SAMPLE TYPE
NUMBER
FORMATION
us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

[]

H

to 70'.

0 N O U b~ W N -

1"
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

K

31
32
33
34

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

35

M-164 is 10" NE of M-104 and 10'NW of M-162. See lithology log of M-104 for lithology

® Cement Grout

2" Schedule 40
PVC Riser

NN N NN NN AN AN AN N N AN NN

NN ANNQN NN NN ANQN NN NN NN QN DNNISNINNNINA

(Continued Next Page)




environmental management, inc.
PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-164

PAGE 2 OF 2

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

Bottom of borehole at 70.0 feet bgs.

a z

T bl 8 o) %

= )

& €| Y % <§( 8 % 8 MATERIAL DESCRIPTION WELL DIAGRAM
=4 o [0)
% s

36 M-164 is 10' NE of M-104 and 10'NW of M-162. See lithology log of M-104 for lithology iv
- to 70'. (continued) i»‘/
| 37 H\é
)
| 38 ié
| 39 H§<
?
40 N¥Z/
G
42 W
n "\/
\ |
| 44 ,‘é
4

45 §
| 46 \//,‘

§ /

48 W
| 49 4

W

50 %
| 51 §
| 52 7
| 53

54 Hydrated
n Bentonite Chips

55
| 56
| 57
| 58
| 59

60

61 SILT WITH SAND (ML); reddish brown (5YR 5/4) and very pale brown (10YR 7/4),

- 10-30% very fine grain sand, slight calcareous with minor 1/8" caliche nodules scattered
| 62 throughout.

63 = 10-20 Filter
| Pack Sand
| 64

65 ML 2" Schedule 40

PVC 0.010"
| 66 Slotted Well
| 67 Screen
| 68
| 69 )
70 ‘—2" Schedule 40

PVC End Cap




GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

G n 0 r t h g ate gggrzrank H. Ogawa Plaza, Suite 510 WELL NUMBERPAI!IE';I 60? A

environmental management, inc.

PROJECT NAME _Tronox

Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

PROJECT LOCATION _Henderson, NV

DATE STARTED _5/18/10

DRILLING CONTRACTOR _WDC

DRILLING METHOD _Sonic

LOGGED BY _EK

COMPLETED _5/19/10 TOC ELEVATION HOLE SIZE _6"
GROUNDWATER LEVELS: Y AT TIME OF DRILLING _32.00 ft
AFTER DRILLING _--- AT END OF DRILLING _---
CHECKED BY _JWO SURFACE CONDITIONS:

NOTES: _Lithologic descriptions for 0' -

90' are from M-132.

o z
T > O |y 8
Eo| wm | lo|Foe
aE | Ys < |51(%0 MATERIAL DESCRIPTION WELL DIAGRAM
22 2P
® i —
1 M-165 is 10" west of M-132. See lithology log of M-132 for lithology from 0-92'.
B q X
i 2
| 3 AN
| 4 b
; g
1%
| 6 éi i§\
| 7 /43 :g
| 8 N
10 B>
1 é \N
2 K
8 '
. 4
15 /é §
| 16 B>
7 AN
| 18 /4 &
» < K
N
>
aqx
22 / §
[ 2 AN
9 &
S
25 ZR
2 AN
2 K
S
| 28 Z >
IR
| 29 ! §
30 /4 \
31 $ D
B / b
YN
_32 Z /< §
[ 5 9 K
| 34 /4 \
35 N

(Continued Next Page)
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G n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.
PROJECT NAME _Tronox

Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

WELL NUMBER M-165

PAGE 2 OF 4

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)

SAMPLE TYPE
NUMBER

FORMATION

us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

37
38
39
40

41
42
43
44
45

46
47
48
49
50

51
52
53
54
55

56
57
58
59
60

61
62
63
64
65

66
67
68
69
70

71
72
73
74

75

M-165 is 10" west of M-132. See lithology log of M-132 for lithology from 0-92'.
(continued)

® Cement Grout

AN NN NN NN AN NSNS N SN N AN NN NN NN

2" Schedule 40
PVC Riser

NN AN NN NN AN N NN N NS N A A IS N NN AN

(Continued Next Page)
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PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-165

PAGE 3 OF 4

PROJECT LOCATION _Henderson, NV

110

| 111
| 112
| 113
| 114

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

115

w
o z
| FE B9
& gl Y % <§( 8 % 8 MATERIAL DESCRIPTION WELL DIAGRAM
g os z |5 |-
=2 B
[
%)
76 M-165 is 10" west of M-132. See lithology log of M-132 for lithology from 0-92'. iv
- (continued) i}/
| 77 i\é
>
| 78 %%
<
79 !N
B g}/
80 H\é
KX
81 !,\/
- :\é
| 82 y
| 83 \/é
§ /
84 %
- \/"
85 y
| 86 \///‘
§ /
87 %
- \/"
| 88 ‘\\/
89 <
9 | L %
SILT INTERBEDDED WITH SANDY SILT (ML); reddish brown (5YR 5/4) and very pale \4
| 91 § /
brown (10YR 7/4). %
| 92 4
W
| 93 7
| 94 %‘
96 2' zone of common caliche nodules to 1" from 95-97". ‘\/
98
B &4
99 %
i <
100 N“
2
| 101 7
W
[ 102 >
| 103 ML
Hydrated
| 104 Bentonite Chips
105
| 106 1" semi-hard caliche layer at 105'.
| 107
| 108 6" zone with common caliche nodules to 1/2" at 107.5'".
| 109

== 10-20 Filter
.| Pack Sand

2" Schedule 40

(Continued Next Page)
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O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-165

PAGE 4 OF 4

PROJECT LOCATION _Henderson, NV

L
o zZ
o O |y |Q
F_| D8 B[S o
T = < |51(%0 MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=2 5179
) [T
116 SILT INTERBEDDED WITH SANDY SILT (ML); reddish brown (5YR 5/4) and very pale PVC0.010"
B brown (10YR 7/4). (continued) Slotted Well
117 6" zone with common caliche nodules to 1/2" at 115.5". Screen
| 118 ML
[ 119 .
120 - 2" Schedule 40

Bottom of borehole at 120.0 feet bgs.

PVC End Cap
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environmental management, inc.

PROJECT NAME _Tronox

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-166

PAGE 1 OF 1

PROJECT NUMBER _2027.02

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DATE STARTED _4/24/10 COMPLETED _4/24/10 TOC ELEVATION HOLE SIZE 6"
DRILLING CONTRACTOR _Boart Longyear GROUNDWATER LEVELS: Y AT TIME OF DRILLING _26.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
z
S |G|, o
T Cw £ |9 |F
Eo| wo < |0 xQ
e o= S |o |<© MATERIAL DESCRIPTION WELL DIAGRAM
= | ©
P [T
1 SILTY SAND WITH GRAVEL (SM): yellowish brown (10YR 5/4), 50% very fine to very
- coarse sub-angular to sub-rounded sand with 30% volcanic angular to subangular pea
| 2 gravel to 1/2" (trace to 2"), and 20% silt.
| 3 g
| 4 §
5
| 6
7 Calcareous grain coatings and scattered thin calichified layers g
| 8
9 < Grout Seal
- Qal
10
[ 11 2" Dia. PVC
| 12 § Riser
| 13 g
| 14
15
| 16
| 17
18 Hydratgd
19 SILTY SAND (SM): yellowish brown (10YR 5/4), 60% very fine to fine grained with Bentonite Seal
- Qal minor medium to coarse grained sub-rounded to sub-angular sand, 40% silt, some -
20 calcareous coatings. e
21 SILTY SAND WITH GRAVEL (SM): light brownish gray (10YR 6/2), 50% very fine to
- coarse grained with very coarse grained sub-angular sand with 20-30% volcanic
| 22 sub-angular pea gravel to 1/2", 20-30% silt, some calcareous grain coating.
| 23
| 24 Qal
25 Qal Hard caliche layer 24'-25'
Dark grayish brown (10YR 4/2) €10-20 Sand
| 26 Filter Pack
27 Hard caliche layer 26'-27.5' 0.010" 2" di
- Qal Light brownish gray (10YR 6/2) PV SIotte(Ija.
| 28 SILT & SANDY SILT (ML): very pale brown (10YR 7/4), up to 30% very fine grained Well Screen
29 sand locally, scattered 1/8"-1/4" caliche nodules
30 UMCTML
| 31
| 32 —
Bottom of borehole at 32.0 feet bgs.




> horthgate

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

environmental management, inc.
PROJECT NAME _Tronox

PROJECT NUMBER _2027.02

BORING LOCATION

WELL NUMBER M-167

PAGE 1 OF 1

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DATE STARTED _4/24/10 COMPLETED _4/24/10 TOC ELEVATION HOLE SIZE _6"
DRILLING CONTRACTOR _Boart Longyear GROUNDWATER LEVELS: Y AT TIME OF DRILLING _24.50 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
z
S |G|, o
T Cw £ |9 |F
Eel wa < |0 xQ
e o= S |o |<© MATERIAL DESCRIPTION WELL DIAGRAM
= | ©
P [T
1 SILTY SAND WITH GRAVEL (SM): yellowish brown (10YR 5/4), 50% very fine to very
- coarse sub-angular to sub-rounded sand,30% volcanic angular to sub-rounded pea §
| 2 gravel to 3/4", 20% silt.
| 3
| 4 g
5
| 6
§< Grout Seal
| 7
L 8 Qal
9 Qal Some calcareous grain coatings, few caliche nodules to 1/2".
10 & 2" Dia. PVC
11 Well Riser
| 12
| 13
14 Hydratgd
| Bentonite Seal
15 !
[ 16 o8
| 17 SILTY SAND (SM): yellowish brown (10YR 5/4),70% very fine to fine grained with trace
18 medium to coarse grained sub-angular to sub-rounded sand, 30% silt, some calcareous
B grain coatings to 22', common caliche nodules to 2" to 24'.
| 19
20
Qal
| 21
| 22
23 Light gray (10YR 7/2) €10-20 Sand
B g Filter Pack
| 24 . .3
25 Qal [SP--TIH V _ POORLY GRADED SAND WITH SILT AND GRAVEL (SP-SM): grayish brown (10YR : 0.010" 2* Di
5/2), 60% very fine to very coarse sand, 30% pea gravel to 1/2", 10% silt, some Si tted W. I:a.
| 26 calcareous coatings and caliche nodules. S(?reeen €
SILT INTERBEDDED WITH SANDY SILT (ML): up to 40% very fine grained sand,
[ 27 calcareous throughout and scattered caliche nodules to 1/4".
UMCfML
| 28
| 29
30
Bottom of borehole at 30.0 feet bgs.
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environmental management, inc.
PROJECT NAME _Tronox

WELL NUMBER M-168

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

PAGE 1 OF 1

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DATE STARTED _4/23/10 COMPLETED _4/23/10 TOC ELEVATION HOLE SIZE _6"
DRILLING CONTRACTOR _Boart Longyear GROUNDWATER LEVELS: Y AT TIME OF DRILLING _25.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
z
S |G|, o
T Cw £ |9 |F
Eel wa < |0 xQ
e o= S |o |<© MATERIAL DESCRIPTION WELL DIAGRAM
= | ©
P [T
1 ook POORLY GRADED SAND WITH SILT AND GRAVEL (SW-SM): yellowish brown
- Cocbl (10YR 5/4), 55% very fine to very coarse sub-angular to sub-rounded sand, 30% §
[ 2 SO volcanic angular to sub-rounded pea gravel to 3/4", trace gravel to 3", 15% silt.
| 3 gt
| 4 ot §
5 gt
[ 622 L
| 7
8 o Some calcareous grain coatings and scattered caliche nodules up to 3". < Grout Seal
- SW+2s
| 9 Qal SM :: g
10 X
[ 11 :: 2" Dia. PVC
|12 :: § Well Riser
| 13 N
| 14 X
15 %
16 :j Hydrated
= o Bentonite Seal
| 17 SILTY SAND (SM): very pale brown (10YR 7/4), 70% very fine to fine sub-angular to -
18 sub-rounded sand, trace medium to coarse grained sand, 30% silt. a.
| 19
Qal
20
| 21 Few calcareous grain coatings, caliche nodules to 3" from 20.5'-22".
22 o
23 K SILTY SAND WITH GRAVEL (SW-SM): very pale brown (10YR 7/4), 50% very fine to
- o very coarse sub-angular to sub-rounded sand, 30% volcanic angular to sub-rounded
24 SW i pea gravel to 1/2", 20% silt, calcareous grain coatings throughout.
25 Qal [y kekle v Hard caliche layer 24'-26.5'. = 10-20 Sand
SO RY: Filter Pack
[ 26 ekt
| 27 SILT INTERBEDDED WITH SANDY SILT (ML): Up to 40% very fine grained sand, few 0.010" 2" Dia.
28 caliche nodules 1/2"-1" to 28.5' bgs. \?\I/Oﬁeg PVC
B ell Screen
| 29
30
[ 31 UMCFML
| 32
| 33
| 34
35

Bottom of borehole at 35.0 feet bgs.
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environmental management, inc.
PROJECT NAME _Tronox

WELL NUMBER M-169

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

PAGE 1 OF 1

PROJECT LOCATION _Henderson, NV

DATE STARTED _4/23/10 COMPLETED _4/23/10 TOC ELEVATION

DRILLING CONTRACTOR _Boart Longyear

HOLE SIZE _6"

GROUNDWATER LEVELS:

DRILLING METHOD _Sonic

AFTER DRILLING _---

LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:

NOTES:

Y AT TIME OF DRILLING _28.00 ft
AT END OF DRILLING _---

DEPTH
(ft)
SAMPLE TYPE
NUMBER
FORMATION
us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

T T T T T T T T T T T

- Qal

T 6 606 6 6606 66060

0 N O U b~ W N -

SW-
SM

1"
12
13
14
15

16
17
18

3
b 0%0%0%0%0%0%0 0%0%0% 000 0 0 0 0 0% 0 06 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 6 0 0 0 0

© 0 0 0 0 00 0 0 000 000 O 0000000000000 OO0 006066000 0

WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM): grayish brown (10YR
5/2), 55% very fine to very coarse sub-angular to sub-rounded sand, 30% volcanic

angular to sub-rounded pea gravel to 3/4", trace gravel up to 3", 15% silt, calcareous
grain coatings and scattered caliche nodules/thin layers up to 3".

<t Grout Seal

NN NN

2" Dia. PVC
Well Riser

19
20

Qal
21

22

SILTY SAND (SM): yellow (10YR 7/6), 70% very fine to fine grained sand, 30% silt, few
calcareous grain coatings.

Hydrated
Bentonite Seal

23

24 W
25 Qal SM

K

26
27

T 6 66 6 6 6
66 0606060606000 0 o
o0 00 0 0 0 0 0 0 o of
T T 5T

WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM): very pale brown (10YR
7/4), 70% very fine to medium sand with trace coarse to very coarse sub-angular to
sub-rounded sand, 20% volcanic sub-angular pea gravel to 1/2", 10% silt, with
calcareous coatings from 22'-26", caliche layers from 26'-27".

28
29
30

layer from 27'-27.5'".

B UMCFML

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

31
32
33
34
35

SILT (ML): very pale brown (10YR 7/4), scattered caliche nodules to 1", hard caliche

< 10-20 Sand
Filter Pack

0.010" 2" Dia.
Slotted Well
Screen

Bottom of borehole at 35.0 feet bgs.




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-170

PAGE 1 OF 1

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DATE STARTED _4/23/10 COMPLETED _4/23/10 TOC ELEVATION HOLE SIZE _6"
DRILLING CONTRACTOR _Boart Longyear GROUNDWATER LEVELS: Y AT TIME OF DRILLING _29.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
z
S |G|, o
T Cw £ |9 |F
=~ uo < |0 |a (O]
e o= S |o |<© MATERIAL DESCRIPTION WELL DIAGRAM
=< |9 ©
P [T
1 ook WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM): reddish brown (5YR 5/5),
- Cocbl 70% very fine to very coarse sub-angular to sub-rounded sand, 20% volcanic
2 SO sub-angular gravel to 3/4" diameter, trace gravel to 3", 10% silt, few calcareous grain
B 3 Cocbl coatings throughout, semi-hard caliche zones at 6'-7', 9'-10', 10.5-12', and 18'-19'. g
| 4 ot g
5 gt
[ 622 L
| 7 g
B
| 9 W ° < Grout Seal
10 Qal s g
| 11 D
| 12 2
13 ° 2" Dia. PVC
n o § Well Riser
| 14 o
15 %
| 16 R
| 17 :Z
RE R
19 K Hydrated
20 - POORLY GRADED SAND (SP): light yellowish brown (10YR 6/4), 90% very fine to Bentonite Seal
Qal medium with trace coarse to very coarse sub-angular to sub-rounded sand, 5% -
[ 21 granules to 1/3", 5% silt. BN
22 SILTY SAND (SM): light brownish gray (10YR 6/2), 80% very fine to very coarse
- Qal sub-angular to sub-rounded sand, 20% silt, with scattered caliche nodules to 2".
| 23 i
o4 Cele? WELL GRADED SAND (SW): yellowish brown (10YR 5/4), 90% very fine to medium
- Cocots with trace coarse to very coarse sub-angular to sub-rounded sand, 5% volcanic
25 SO sub-rounded gravels to 1/4", 5% silt, abundant calcareous grain coatings.
L 26 Qal [SWas
[ 27 R
28 boels? < 10-20 Sand
B bosese Filter Pack
| 29 PO Y __40% silt in very fine to fine grained sand, light gray (5Y 7/2), abundant hard caliche.
30 SILT WITH TRACE SANDY SILT (INTERBEDDED) (ML): very pale brown (10YR 7/4), 0.010" 2" Dia.
locally up to 30% very fine grained sand, with caliche nodules from 29'-30". Slotted Well
| 31 Screen
- 32 IMCEML
| 33
| 34
35 —

Bottom of borehole at 35.0 feet bgs.




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-171

PAGE 1 OF 2

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DATE STARTED _6/7/10 COMPLETED _6/7/10 TOC ELEVATION HOLE SIZE _8"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _27.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
[
z
T % & Q |y 8
Eol| wd 2o EQ
& E| OS5 s |o |9 MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=2 O]
z 2
I = 1
1 SILTY SAND WITH GRAVEL (SM); reddish brown (5 YR 5/4) and yellowish brown
- (10YR 5/4), 70% very fine to medium grain with common coarse to very coarse grain o
2 sub angular to sub rounded poorly sorted sand, 15% volcanic sub angular to angular ‘4} }~§
B gravel to 3/4" (predominately 3/8-5/8"), 15% silt, moderate to common calcareous /} D
| 3 coatings and cement throughout. /4} }%
! |
4 \ !}
N /41 i
5 g |§
ZR:
| 6 4 &
D
[ 7 / >
8 Common calcareous cement 7-15'". / &
| / S
| 9 é & %~ Cement Grout
10 Z R
YIINS
[ 11 N
| 12 Qal /é §
13 / B>4—4" Schedule 40
i % K PVC Riser
| 14 / N
15 7z
S
| 16 / b
§ &
| 18
19 Hydratgd .
n Bentonite Chips
20
| 21
| 22
| 23 | sy -
24 Qal SILTY SAND (SM); light yellowish brown (10YR 6/4), 80% fine to coarse grain sub -
- - angular to sub rounded sand and caliche grains, 20% silt in matrix, common calcareous ~|-.
25 \cement. o _______ a4 F
SILTY SAND (SM); yellowish brown (10YR 5/4), 70% very fine to medium grain with ’
| 26 moderate to common coarse to very coarse sub angular to sub rounded volcanic sand, .
27 10% volcanic sub angular to sub rounded gravel to 3/8", 20% silt, common calcareous :
B = \coatings and cement. .
| 28 SANDY SILT (ML); very pale brown (10YR 7/4), 20-30% very fine grain sand, .
29 non-calcareous.
30
31 UMCfML
| 32
#-10-20 Filter
| 33 Pack Sand
| 34
35 4" Schedule 40

(Continued Next Page)
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environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

WELL NUMBER M-171

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PAGE 2 OF 2

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)

SAMPLE TYPE
NUMBER
FORMATION
us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

37

| 38
| 39

40

41

| 42
[ 43
| 44

45

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

UMCFML

ML

SANDY SILT (ML); very pale brown (10YR 7/4), 20-30% very fine grain sand,
non-calcareous. (continued)

SILT (ML); very pale brown (10YR 7/4), non-calcareous.

Bottom of borehole at 45.0 feet bgs.

PVC 0.010"
Slotted Well
Screen

14" Schedule 40
PVC End Cap




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-172

PAGE 1 OF 2

PROJECT NUMBER _2027.02

PROJECT LOCATION _Henderson, NV

DATE STARTED _4/22/10

DRILLING CONTRACTOR _Boart Longyear GROUNDWATER LEVELS: A\VA

DRILLING METHOD _Sonic

AFTER DRILLING _---

LOGGED BY _EK

CHECKED BY _JWO SURFACE CONDITIONS:

COMPLETED _4/23/10 TOC ELEVATION HOLE SIZE _6"

AT TIME OF DRILLING _30.00 ft
AT END OF DRILLING _---

NOTES:

DEPTH
(ft)
SAMPLE TYPE
NUMBER
FORMATION
us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

0 N O U b~ W N -

- Qal

1"
12
13
14
15

16
17
18
19
20

21
22

SILTY SAND WITH GRAVEL (SM): reddish brown (5YR 5/5), 50% very fine to very
coarse sub-angular to sub-rounded sand, 30% volcanic sub-angular gravel 10 2"
diameter (locally up to 4"), 20% silt, gravel to 4" @ 2.5'-3', 7'-7.5', 14'-14.5', and
21'-21.5', with calcareous grain coatings.

< Grout Seal

NN NS TN

2" Dia. PVC
Well Riser

Hydrated
Bentonite Seal

23
24
25

| 26 SW-

o7 Qal SM

28
29
30

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

T 6 66 6 6606 660 660666
© 6 06060606 060606060606060606060 0606 0|
o0 000 0060000000600 00 0 o o
T T T T 5T T T T T T T T T T

VA

WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM): pinkish gray (10YR 7/2),

60% very fine to very coarse sub-angular to sub-rounded sand, 25% sub-angular

volcanic pea gravel to 1/2", 15% silt, common calcareous grain coatings and locally hard

caliche zones, (22.5-30.5 common nodules to 2", and very hard 27'-27.3'").

<10-20 Sand
Filter Pack

31
32
33 UMCFML
34
35

SILT AND SANDY SILT (ML): very pale brown (10YR 7/4), locally up to 30% very fine

grained sand, scattered caliche nodules to 3/4".

0.010" 2" Dia.
Slotted Well
Screen

(Continued Next Page)




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-172

PAGE 2 OF 2

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

L
o zZ
o O |y |Q
F_| Cu G |To
e us <§( b ge) MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=2 [5Pp
) w
36 SILT AND SANDY SILT (ML): very pale brown (10YR 7/4), locally up to 30% very fine AL == RO
B grained sand, scattered caliche nodules to 3/4". (continued)
37 UMC{ML . ’
| 38

Bottom of borehole at 38.0 feet bgs.




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-173

PAGE 1 OF 2

PROJECT NUMBER _2027.02

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DATE STARTED _4/22/10 COMPLETED _4/22/10 TOC ELEVATION HOLE SIZE _6"
DRILLING CONTRACTOR _Boart Longyear GROUNDWATER LEVELS: Y AT TIME OF DRILLING _29.50 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
z
T So Q |y 8
~w )
Ee| wa 2o EQ
& E| IS S |o |<© MATERIAL DESCRIPTION WELL DIAGRAM
= | ©
P [T
1 WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM): reddish brown (5Y 5/4),
B 60% very fine to very coarse sub-angular to sub-rounded sand, 30% volcanic
2 sub-angular to sub-rounded pea gravel to 1/2", 10% silt, locally common calcareous
B 3 grain coatings and caliche nodules (5'-6' hard calichified zone). g
[ 4 §
5
| 6
| 7
8 Qal
| 9 §< Grout Seal
10 g
| 11
| 12
13 2" Dia. PVC
- Well Ri
" Hard calichified zone 13-14'. § e rser
16 ° WELL GRADED GRAVEL WITH SILT AND SAND (GW): reddish brown (5YR 5/5),
- GW .' 60% volcanic sub-angular gravel to 2", 30% fine to very coarse sub-angular to
[ 17 Qal [, sub-rounded sand, 10% silt.
.
| 18 .
19 SW. K WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM): yellowish brown (10YR Hydrated
- Qal SM-:°: 5/4), 60% fine to very coarse sub-angular to sub-rounded sand, 30% volcanic Bentonite Seal
20 lo° | sub-angular gravel to 1", 10% silt.
21 R POORLY GRADED SAND (SP): very pale brown (10YR 7/4), 100% very fine to fine o
- grained sub-angular sand.
22 Qal
| 23
24 SILTY SAND WITH GRAVEL (SM): light yellowish brown (10YR 6/4), 60% fine to very
- coarse sub-angular to sub-rounded sand, 20% volcanic pea gravel to 3/8", 20% silt,
25 Qal minor calcareous grain coatings.
| 26
27 SILTY SAND (SM): very pale brown (10YR 7/4), 60% fine to very coarse sub-angular to
- sub-rounded sand, 30% silt, 10% volcanic pea gravel to 1/4", abundant hard caliche
| 28 Qal layers 28'-29.5'.
| 29
30 SILT (ML): very pale brown (10YR 7/4) 10-20 Sand
Filter Pack
| 31
| 32
UMCfML 0.010" 2" Dia.
| 33 PVC Slotted
| 34 Well Screen
35

(Continued Next Page)




> horthgate

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

WELL NUMBER M-173

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PAGE 2 OF 2

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)

SAMPLE TYPE
NUMBER
FORMATION
us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

37

| 38
| 39

40

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

UMCFML

SILT (ML): very pale brown (10YR 7/4) (continued)

Bottom of borehole at 40.0 feet bgs.




> horthgate

environmental management, inc.
PROJECT NAME _Tronox

WELL NUMBER M-174

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PAGE 1 OF 1

PROJECT NUMBER _2027.02

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DATE STARTED _4/22/10 COMPLETED _4/22/10 TOC ELEVATION HOLE SIZE _6"
DRILLING CONTRACTOR _Boart Longyear GROUNDWATER LEVELS: Y AT TIME OF DRILLING _20.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
z
T So Q |y 8
= E | |T
Eel wa < |0 9
kel o= S |o |<© MATERIAL DESCRIPTION WELL DIAGRAM
z o) (O]
% s
1 ook WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM): reddish brown (5YR 5/4),
- Cocbl 60% very fine to very coarse sub-angular to sub-rounded sand, 25% pea gravel to 1/2",
| 2 SO 15% silt, common calcareous grain coatings.
| 3 gt g
| 4 ot g
5 gt
6 Qal SSY\V/I-GI: b = Grout Seal
| 7 g
| 8 9
| 9 ° 2" Dia. PVC
10 :Z Well Riser
[ 11 o
12 ° RN POORLY GRADED GRAVEL WITH SILT AND SAND (GP-GM): grayish brown (10YR Hydrated
- >° LN 5/2), 60% volcanic sub-angular to angular gravel to 1" diameter, 30% very fine to very Bentonite Seal
13 o] | coarse sub-angular to sub-rounded sand and 10% silt, common calcareous grain
B b K coatings o
| 14 o )U Lt
15 Qal g’;/l-Do D
b YK
| 16 oM
5
| 17 [
o
L 18 of
19 - SILTY SAND (SM): light yellowish brown (10YR 6/4), 70% fine to medium with very
- coarse sand, 20% silt, 10% pea gravel to 1/4", common calichified layers
20 Qal
21 €10-20 Sand
= : Filter Pack
| 22 o)
23 ° RN POORLY GRADED GRAVEL WITH SILT AND SAND (GP-GM): very pale brown 0.010" 2" Di
- Qal GP->° L (10YR 7/4), 70% pea gravel to 3/4", 20% very fine to very coarse sand, 10% silt, P\/C Slott (;a.
24 GMro| | common hard caliche layers 3"-5" thick. Well oue
i o DK ell Screen
25 SILT AND SILT WITH SAND (ML): very pale brown (10YR 7/4), locally 30% very fine
26 grained sand, scattered caliche nodules to 1/2".
| 27
UMCfML
| 28
| 29
30
Bottom of borehole at 30.0 feet bgs.




GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-175

PAGE 1 OF 1

PROJECT LOCATION _Henderson, NV

DATE STARTED _4/21/10

DRILLING CONTRACTOR _Boart Longyear

GROUNDWATER LEVELS:

DRILLING METHOD _Sonic
LOGGED BY _EK

NOTES:

AFTER DRILLING _---

CHECKED BY _JWO SURFACE CONDITIONS:

COMPLETED _4/21/10 TOC ELEVATION HOLE SIZE _6"

Y AT TIME OF DRILLING _21.00 ft
AT END OF DRILLING _---

DEPTH
(ft)

SAMPLE TYPE
NUMBER

FORMATION

us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

0 N O U b~ W N -

1"
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

Qal

SILTY SAND WITH GRAVEL (SM): reddish brown (5YR 5/4), 60% very fine to very

coarse sub-angular to sub-rounded sand, 20% volcanic sub-angular pea gravel to 1/2",

20% silt, sparse calcareous grain coatings throughout.

<t Grout Seal

NRANANANZA

Qal

GM

K

s O o O o O o O o O o Ol

SILTY GRAVEL WITH SAND (GM): light brownish gray (10YR 6/2), 50% volcanic
gravel to 1/2" trace gravel to 2-3", 30% very fine to very coarse sand, 20% silt.

Silty sand (30% silt).

Hard calichified zone (22.5'-25').

2" Dia. PVC
Well Riser

Hydrated
Bentonite Seal

=< 10-20 Sand
Filter Pack

UMC

ML

SILT AND SANDY SILT (INTERBEDDED) (ML): very pale brown (10YR 7/4), locally
20-30% very fine grained sand, scattered caliche nodules to 1".

0.010" 2" Dia.
PVC Slotted
Well Screen

Bottom of borehole at 30.0 feet bgs.




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-176

PAGE 1 OF 1

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DATE STARTED _4/21/10 COMPLETED _4/21/10 TOC ELEVATION HOLE SIZE 6"
DRILLING CONTRACTOR _Boart Longyear GROUNDWATER LEVELS: Y AT TIME OF DRILLING _23.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
z
T So Q |y 8
~w )
E=| wo Zlozo
e o= S |o |<© MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=z o o
< s
%)
1 PR SILTY GRAVEL WITH SAND (GM): reddish brown (5YR 5/4), 50% volcanic angular to
- >° C) sub-rounded gravel 1/4"-2" trace to 3", 30% very fine to very coarse sub-angular to
2 2 |0 sub-rounded sand, 20% silt, common soft calcareous grain coatings @ 1.5'-2- and
i o | 555
- 3 ol(b
4 P4 o
B b1 q
5 0y
6 P4 1o
I 7 > :8 g < Grout Seal
B ol
8 P4 1o
B 9 OE q g
n o 50
10 P4 o \/ .
Qal |[GM|,{J 2 Dla..PVC
11 . C)Q Well Riser
12 % [0
B b1 q
| 13 ) C>°
14 >C 0 Hydrated
B 0 Bentonite Seal
15 o C)G .
| 16 DCQD
17 e N g Gravel up to 3" diameter from 16'-17".
- (o]
| 18 DCQ 0
19 e C)g Semi-hard calichified pea gravel (to 3/8") from 18'-20'".
- o
20 & o
21 REs SILTY SAND WITH GRAVEL (SM): yellowish brown (10RY 5/4), 60% fine to very
B Qal coarse sub-angular to sub-rounded sand, 20% pea gravel to 3/8", 20% silt.
22
23 SILT WITH SAND (ML): white (5Y 8/1), 20% very fine grained sand, common caliche < 10-20 Sand
- Qal |ML Y nodules to 1". Filter Pack
| 24
25 SILTY SAND (SM): light brownish gray (10YR 6/2), 70% very fine to medium 0.010" 2" Dia
26 sub-angular to sub-rounded sand, 30% silt PVC Slotted
B Qal Well Screen
| 27
[ 28 SILTY SAND WITH GRAVEL (SM): light brownish gray (10YR 6/2), 60% very fine to
29 Qal very coarse sub-angular to sub-rounded sand, 20% volcanic gravel to 1/2", 20% silt.
30
31 SILT AND SILT WITH SAND (INTERBEDDED) (ML): very pale brown (10YR 7/4), 20%
= very fine grained sand, scattered caliche nodules to 1"
| 32
| 33 PMCIML Caliche zone 32.5'-33".
| 34
35

Bottom of borehole at 35.0 feet bgs.




O n 0 r t h g ate gggrzrank H. Ogawa Plaza, Suite 510 WEL

environmental management, inc.

PROJECT NAME _Tronox

PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

L NUMBER M-177

PAGE 1 OF 1

PROJECT LOCATION _Henderson, NV

DATE STARTED _4/21/10

DRILLING CONTRACTOR _Boart Longyear

GROUNDWATER LEVELS: AVA

DRILLING METHOD _Sonic

LOGGED BY _EK
NOTES:

AFTER DRILLING _---

CHECKED BY _JWO SURFACE CONDITIONS:

COMPLETED _4/21/10 TOC ELEVATION HOLE SIZE _6"

AT TIME OF DRILLING _23.50 ft
AT END OF DRILLING _---

DEPTH
(ft)

SAMPLE TYPE
NUMBER

FORMATION

us.Cs.
GRAPHIC

LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

0 N O U b~ W N -

1"
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

31
32
33
34
35

Qal

Qal

SILTY SAND WITH GRAVEL (SM): reddish brown (5YR 5/4), 35% very fine to coarse

with 15-25% very coarse sub-angular to sub-rounded sand, 20% volcanic angular to

sub-angular gravel to 2" with minor scattered gravel to 3"-4", 20% silt, minor calcareous

grain coatings and caliche nodules to 1".

=< Grout Seal

NN

2" PVC Well
Casing

Hydrated
Bentonite Seal

< 10-20 Sand
Filter Pack

SILTY SAND (SM): white (5Y 8/1), 50-60% very fine grained sub-angular to
sub-rounded sand, common caliche nodules to 1/2",

UMC

ML

SILT AND SILT WITH SAND (INTERBEDDED) (ML): very pale brown (10YR 7/4),
20-30% very fine grained sub-angular sand, scattered caliche nodules to 1/2".

0.010" 2" Dia.
PVC Slotted
Well Screen

Bottom of borehole at 35.0 feet bgs.




GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

> horthgate

environmental management, inc.

PROJECT NAME _Tronox

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

WELL NUMBER M-178

PAGE 1 OF 2

PROJECT LOCATION _Henderson, NV

DATE STARTED _6/6/10

COMPLETED _6/7/10 TOC ELEVATION

HOLE SIZE _8"

DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _27.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
[
z
So |8 |y le
& gl Y % <§( 8 % e} MATERIAL DESCRIPTION WELL DIAGRAM
=< |9 ©
%)
I = 1
1 SILTY SAND WITH GRAVEL (SM); reddish brown (5YR 5/4), 70% very fine to medium
- with common coarse to very coarse sub angular to sub rounded poorly sorted sand, o
2 10-20% volcanic angular to sub angular gravel to 1/2" with trace 1" diameter, 15-20% ‘4} }~§
B silt in matrix, moderate calcareous coatings and soft cement. /} D
| 3 ’41 N
N
4 >
- I i
4 K
5 1D
Common cement, 5-14'. 7
| 6 4 ¥
S
[ 7 / >
YIINS
| 8 N
/ >
| o 4 K
10 / § = Cement Grout
AN
[ 11 N
| 12 /4 §
1
13 (
- Qal /4 \, —4" Schedule 40
| 14 I N PVCRiser
15 6" zone with volcanic cobble to 4" at 14'. /é §
| 16 % >
YIINS
| 17 D
| 18 2 K
| 19
20 Hydrated
Bentonite Chips
| 21
| 22
| 23
| 24
25
| 26
27 SILT (ML); very pale brown (10YR 7/4), 10% very fine grain sand.
B Y Semi-hard calichified silt at 26-27".
| 28 Common caliche nodules to 1" at 27-30".
- 29 IMCEML
30
| 31
| 32 AN —Y—-——
33 SILT WITH SAND (ML); very pale brown (10YR 7/4), 20-30% very fine grain sand.
34 UMCfML = 10-20 Filter
| Pack Sand
35

(Continued Next Page)




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox

PROJECT NUMBER

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-178

PAGE 2 OF 2

2027.02

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)

SAMPLE TYPE
NUMBER

FORMATION

us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

37

| 38
| 39

40

41

| 42
[ 43
| 44

45

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

| 46

UMC

ML

SILT WITH SAND (ML); very pale brown (10YR 7/4), 20-30% very fine grain sand.
(continued)

SILT WITH SAND (ML), Very pale brown (10YR 7/4), 20-30% very fine grain sand.

Common caliche nodules to 1" at 44'-46'".

Bottom of borehole at 46.0 feet bgs.

4" Schedule 40
PVC 0.010"
Slotted Well
Screen

14" Schedule 40
PVC End Cap




> horthgate

environmental management, inc.
PROJECT NAME _Tronox

WELL NUMBER M-179

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

PAGE 1 OF 2

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DATE STARTED _6/5/10 COMPLETED _6/6/10 TOC ELEVATION HOLE SIZE _8"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _35.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
z
S |G|, o
z Fuw E 2T
& gl Y % <§( 8 % (@) MATERIAL DESCRIPTION WELL DIAGRAM
= | ©
%)
I = 1
1 SILTY SAND WITH GRAVEL (SM); reddish brown (5YR 5/4), 60-70% very fine to
- medium with moderate to common coarse to very coarse grain moderately sorted sub o
2 angular to sub rounded sand, 10-15% angular to sub angular volcanic gravel to 5/8", ‘4} }~§
B 20% silt, moderate to common calcareous coatings throughout. é} D
= 3 ‘\ :
4 Semi-hard calcareous cement at 3-3.5', 8-15', and 30-32.5'. ‘% }&
- 70
5 g H§
R
| 6 4 S
i >
| 7 /4 '\
| s S
. 2 K
= { §
10 %
9 K
| 11 / §
| 12 é \
13 ‘ \N
- /é K&+ Cement Grout
1 >
15 é :
16 ‘ \N
- Qal /é \
17 / §‘ —4" Schedule 40
" 18 / b1 PVC Riser
B g
19 ‘ \N
N /4 \
20 D
21 78
i 9 K
22 S
N /4 <
| 23 $ D
24 78
i 4 K
25 Y/
| 26
27 Hydrated
n Bentonite Chips
| 28
| 29
30 Layer with 20-30% angular to sub angular gravel, with pebbles to 2-3" at 29-30".
| 31
| 32
33 ° RN POORLY GRADED GRAVEL WITH SILT AND SAND (GP-GM); white (5Y 8/1), 50%
= GP-)O L angular to sub angular volcanic granules to 1/2" trace 1" to 1-1/2", 40% fine to very
34 Qal GM o] D coarse sub angular to sub rounded sand, 10% silt, common to abundant hard caliche.
B b
35 of N4 V7

(Continued Next Page)




. : Telephone: 510-839-0688
environmental management, inc.

PROJECT NAME _Tronox BORING LOCATION

PAGE 2 OF 2

G n 0 r t h g ate gggrzrank H. Ogawa Plaza, Suite 510 WELL NUMBER M-1 79

PROJECT NUMBER _2027.02 PROJECT LOCATION _Henderson, NV

MATERIAL DESCRIPTION

DEPTH
(ft)
SAMPLE TYPE
NUMBER
FORMATION
us.Cs.
GRAPHIC
LOG

WELL DIAGRAM

SILTY SAND WITH GRAVEL (SM); yellowish brown (10YR 5/4), 60% very fine to

w

[}
[9]
o
[2)
=<

37 UMCFML to sub angular volcanic gravel to 1/2", common calcareous cement.
SILT (ML); very pale brown (10YR 7/4), 1-2% floating medium to coarse grain sub

39 SILT WITH SAND (ML); very pale brown (10YR 7/4), 10-20% very fine grain sand,
40 UMCTML scattered caliche nodules to 1-1/2".

41
42 SILT (ML); very pale brown (10YR 7/4), coarse grain silt to 50', then fine grain silt,
- minor scattered caliche nodules to 3/4".

43
44
45

46
47
48 IMCHML
49

50

51
52
53
54
55

- medium with common coarse to very coarse poorly sorted sand, 25% silt, 15% angular /—

" %-10-20 Filter
| Pack Sand

4" Schedule 40
PVC 0.010"
Slotted Well
Screen

-1 4" Schedule 40
¥ PVC End Cap

Bottom of borehole at 55.0 feet bgs.

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10




> horthgate

environmental management, inc.
PROJECT NAME _Tronox

94612

300 Frank H. Ogawa Plaza, Suite 510

PROJECT NUMBER _2027.02

WELL NUMBER M-180

PAGE 1 OF 2

Telephone: 510-839-0688

BORING LOCATION

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DATE STARTED _6/5/10 COMPLETED _6/5/10 TOC ELEVATION HOLE SIZE _6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _24.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
z
So |8 |y le
& gl Y % <§( 8 % o MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=z o o
< g
%)
I = 1
1 FILL; brown and dark yellowish brown, sands, gravels, cement debris.
B 1
E 1D
|
L 3 Qal /“} i§
| 4 P
; 94K
N
6 2 K
7 SILTY SAND (SM); reddish brown (5Y 5/4), 60-65% very fine to medium grain with ; §
- common coarse to very coarse grain sub angular to sub rounded sand, 5-10% angular /é K
8 to sub angular volcanic gravel to 3/4", 20% silt, common calcareous coatings and soft / \N
N . cement throughout. / '—Cement/
B ’ \N Bentonite Grout
10 Z R
SN
| 11 / §
12 72
I < 42" schedule 40
| 13 / > PVC Riser
SN
| 14 > >
15 Qal é \N
| 16 b
| 17
18 Hydratgd .
19 Varying amount of calichification, abundant and hard from 18.5-19' and 23-24'. Bentonite Chips
20
| 21
| 22
| 23
| 24 -
25 K WELL GRADED SAND WITH SILT (SW-SM); grayish brown (10YR 5/2), fine to coarse
o grain sand, <10% silt to 26' then 20% silt, 10-15% volcanic angular to sub angular
164 gravel to 1/2" with trace to 1-2", non calcareous to 26' then moderately calcareous to
26 SW-.
" Qal [gm o 28'.
| 27
B 5
29 SILT (ML); yellowish brown (10YR 5/4), common to abundant hard to soft caliche zones B
= Qal ML and nodules. - 10-20 Filter
30 Qal lswhee: SAND (SW); yellowish brown (10YR 5/4), fine to coarse grain poorly sorted sub angular Pack Sand
31 to sub rounded sand, 5-10% volcanic angular to sub angular gravel to 3/8", 6" bed of
B UMCFCL _\angular to sub angular gravel to 1" in silty matrix at 30'. /_ 2" Schedule 40
| 32 CLAY (CL); very pale brown (10YR 8/2), abundant caliche zones and nodules to 3-4". ’ PVC 0.010"
33 SILT WITH SAND (ML); very pale brown (10YR 7/4), coarse grain silt, 10-20% very fine Slotted Well
B grain sand, non calcareous. Screen
| 34 UMCfML
35

(Continued Next Page)




> horthgate

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

WELL NUMBER M-180

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PAGE 2 OF 2

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)

SAMPLE TYPE
NUMBER
FORMATION
us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

37

| 38
| 39

40

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

41

| 42
[ 43

j—
<
Q
<
=

UMCFML

SILT (ML); very pale brown (10YR 7/4), coarse grain silt, trace very fine grain sand.

=1 v Schedule 40
PVC End Cap

% Native Fill

Bottom of borehole at 43.0 feet bgs.




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox

Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

WELL NUMBER M-181

PAGE 1 OF 4

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DATE STARTED _6/3/10 COMPLETED _6/4/10 TOC ELEVATION HOLE SIZE _6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _32.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
z
T So Q |y 8
~w )
E=| wo Zlozo
e o= s |o |9 MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=2 O]
z 2
I = 1
1 SILTY SAND WITH GRAVEL (SM); reddish brown (5YR 5/4), 70% fine to medium
- grain with common coarse to very coarse grain sub angular to sub rounded sand, 15% A |
| 2 silt in matrix, 15% angular to sub angular volcanic gravel to 1/2". Moderate to common ! }§\
3 calcareous grain coatings throughout. Cobbles up to 2-3" at 2.5' and 4.5'. /} D
- SN
| 4 é} >
1 |
5 SN
6 7/
i 4 K
| 7 Qal >
: 4 K
9 B>
o VAN
[ 11 /¢ \
2 2D
[ 13 9 K
14 SILTY SAND (SM); reddish brown (5YR 5/4), 65-70% very fine to fine grain with minor / b
- medium to coarse grain sand, 25-40% silt in matrix, 5% fine gravel to 3/8", common to 4 N
15 moderate calcareous grain coatings. / N
q X
1
| 17 / :
Rt o
[ 10 2 K
20 / §
AN
| 21 D
/ >
L 22 é \
23 Qal Increasing grain size with common medium to coarse grain sub angular to sub rounded < §
B sand, 22-25'. / >
L 24 { &
| 25 Z/B
[26 N
| 27 /4 §
| 28 1D
e 9 K
n 9N
30 /4 §
| 31 N
[ 4 K&
= 6" zone of abundant caliche cement and grain coatings (moderately soft) at 31.5". y §
| 33 SILT (ML); light yellowish brown (10YR 6/4), 80% silt, 10% clay, 10% very fine grain / K
sand, trace floating medium to coarse grain volcanic sub rounded sand, scattered g N
34 . ’ " i | \
- caliche nodules to 3/8". / \
35 UMCTML % o
| 36 /4 §
37 N

(Continued Next Page)




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-181

PAGE 2 OF 4

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)

SAMPLE TYPE
NUMBER

FORMATION

us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

39
40

41
42
43
44
45

46
47
48
49
50

51
52
53
54
55

56
57
58
59
60

61
62
63
64
65

66
67
68
69
70

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

71
72
73
74
75

76
77
78
79

UMC

ML

UMC

ML

UMC

ML

SILT (ML); light yellowish brown (10YR 6/4), 80% silt, 10% clay, 10% very fine grain
sand, trace floating medium to coarse grain volcanic sub rounded sand, scattered
caliche nodules to 3/8". (continued)

6" zone of moderately hard caliche, clayey, very pale brown (10YR 8/2) at 38'.

SILT WITH SAND (ML); light yellowish brown (10YR 6/4), 20-30% very fine grain sand,
5-10% clay, non-calcareous.

SILT (ML); very pale brown (10YR 8/2) and light yellowish brown (10YR 6/4) mottled,
very pale brown material is clayey (10-20%) and calcareous.

UMC

SILTY SAND (SM); light yellowish brown (10YR 6/4), 60% very fine grain sand, 40%
silt.

2-4% coarse and very coarse grain sand and fine sub angular to sub rounded gravel to
3/8" floating in sand/silt matrix.

UMC

ML

SILT (ML); light yellowish brown (10YR 6/4), 10% very fine grain sand, non-calcareous.

#— Cement Grout

AN NN NN NN AN NSNS N SN N AN NN NN NN

2" Schedule 40
PVC Riser

NN AN AN AN s AANIS NN NN

(Continued Next Page)




environmental management, inc.
PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-181

PAGE 3 OF 4

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

\

with common coarse and very coarse grain sub angular to sub rounded volcanic sand,
10% granules to 3/8", common semi-hard calcareous grain coatings and cement, 10%

w
S0 |8 |, o
T | Eh |2 SIEo
& gl Y % <§( e % o MATERIAL DESCRIPTION WELL DIAGRAM
=2 519
) [T
80 SILT (ML); light yellowish brown (10YR 6/4), 10% very fine grain sand, non-calcareous. i /¢
81 UMCIML (continued) i%
i 82 SILTY SAND (SM); light yellowish brown (10YR 6/4), 65-70% very fine to fine grain ig
- sand with 2-5% floating medium to very coarse grain sand and gravel to 5/8", 20% silt in ;}/
| 83 matrix, non-calcareous. ;\J
84 IMC i%
N %
85 W
86 Silt decreases to <5%, clean sand (fine to medium with coarse to very coarse), 1-2% »\/é
- gravel to 1/2". v
| 87 SILT (ML); light yellowish brown (10YR 6/4), 10% very fine grain sand. %
4
| 83 W
| 89 %
¥
90 N
- \“
% ¥
94
I <
95 %
96 UMCFML \Né‘
| o7 ¥
| 98
99 Hydrated
n Bentonite Chips
100
| 101
| 102
| 103
| 104
105
106 SILTY SAND (SM); grayish brown (10YR 5/2), 70% fine to medium grain with minor
- coarse to very coarse grain sub angular to sub rounded sand, 30% silt, trace clay.
| 107 .
108 % 10-20 Filter
I 109 e ] Pack Sand
110 2" Schedule 40
111 6" calcareous zone, up to 40% silt/clay, common soft caliche and grain coatings PVC 0.010"
B (nodules and irregular zones) at 110'". /_ Slotted Well
| 112 SILT, light yellowish brown (10YR 6/4), 10% very fine grain sand. Screen
| 113
114
15 UMCML s-2" Schedule 40
| 116 1 PVC End Cap
| 117
| 118 . 5
| 119 X -
120 UMCISP =7 WELL GRADED SAND (SW); grayish brown (10YR 5/2), 90% fine to medium grain [ SRS

(Continued Next Page)
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PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

WELL NUMBER M-181

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PAGE 4 OF 4

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)

w

o z

cE 29

= |.:|T

wa <928

g2 S 0|y
=) ¥ |5 |2

=2 5PP

P [

MATERIAL DESCRIPTION

WELL DIAGRAM

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

\silt in matrix.

Bottom of borehole at 120.0 feet bgs.
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environmental management, inc.
PROJECT NAME _Tronox

WELL NUMBER M-182

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

PAGE 1 OF 3

PROJECT LOCATION _Henderson, NV

DATE STARTED _6/4/10 COMPLETED _6/4/10 TOC ELEVATION HOLE SIZE _6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _32.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES: _M-182 is 10' north of M-181. Lithologic descriptions from M-181.
w
z
So |8 |y le
I —w = 12 T
Eo| wa < |0 xQ
e o= S |o |<© MATERIAL DESCRIPTION WELL DIAGRAM
=2 O]
z 2
I = 1
1 SILTY SAND WITH GRAVEL (SM); reddish brown (5YR 5/4), 70% fine to medium
- grain with common coarse to very coarse grain sub angular to sub rounded sand, 15% o
2 silt in matrix, 15% angular to sub angular volcanic gravel to 1/2". Moderate to common ‘4} }§\
B calcareous grain coatings throughout. Cobbles up to 2" - 3" in upper five feet. /} D
| 3 9K
4 /i S
- I b
: 9
l D
6 él i
B < =§
7 Qal /} !"
= 8 4‘ |§
B / >
| o 4 &
D
10 / b
| 11 ’ \N
2 K
D
| 13 / b
14 SILTY SAND (SM); reddish brown (5YR 5/4), 65-70% very fine to fine grain with minor g §
- medium to coarse grain sand, 25-40% silt in matrix, 5% fine gravel to 3/8", common to ) }
15 moderate calcareous grain coatings. /4 §
| 16 % >
7 9D
| 18 < \
| 19 % >
20 RN
B>
| 21 4 &
D
| 22 / b
23 Qal Increasing grain size with common medium to coarse grain sub angular to sub rounded / N
- sand, 22-25'. % »
| 24 4 K
25 % >
26 95
| 27 ZR
| 28 %, &
2 AN
30 /4 R
| 31 / '\N
2 9 K
i 33 SILT (ML); light yellowish brown (10YR 6/4), 80% silt, 10% clay, 10% very fine grain / R
- sand, trace floating medium to coarse grain volcanic sub rounded sand, scattered ’ §
| 34 UMCFML caliche nodules to 3/8". / ,\
35 4 K

(Continued Next Page)
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PROJECT NAME _Tronox
PROJECT NUMBER

O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

Telephone: 510-839-0688

BORING LOCATION

2027.02

WELL NUMBER M-182

PAGE 2 OF 3

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)

SAMPLE TYPE
NUMBER

FORMATION

us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

37
38
39
40

41
42
43
44
45

46
47
48
49
50

51
52
53
54
55

56
57
58
59
60

61
62
63
64
65

66
67
68
69
70

71
72
73
74

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

75

UMC

ML

UMC

ML

UMC

ML

SILT (ML); light yellowish brown (10YR 6/4), 80% silt, 10% clay, 10% very fine grain
sand, trace floating medium to coarse grain volcanic sub rounded sand, scattered
caliche nodules to 3/8". (continued)

® Cement Grout

SILT WITH SAND (ML); light yellowish brown (10YR 6/4), 20-30% very fine grain sand,
5-10% clay, non-calcareous.

SILT (ML); very pale brown (10YR 8/2) and light yellowish brown (10YR 6/4) mottled,
very pale brown material is clayey (10-20%) and calcareous.

UMC

SILTY SAND (SM); light yellowish brown (10YR 6/4), 60% very fine grain sand, 40%
silt.

2-4% coarse and very coarse grain sand and fine sub angular to sub rounded granvel to
3/8" floating in sand/silt matrix.

UMC

ML

SILT (ML); light yellowish brown (10YR 6/4), 10% very fine grain sand, non-calcareous.

(Continued Next Page)
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2" Schedule 40
PVC Riser

Hydrated
Bentonite Chips




G n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-182

PAGE 3 OF 3

PROJECT LOCATION _Henderson, NV

w
o z
T bl Q |y 8
Fo|l ol |Elc Fo
e Y= <§( » % o MATERIAL DESCRIPTION WELL DIAGRAM
a o> z |5 |-
=2 BP0
) [T
76 SILT (ML); light yellowish brown (10YR 6/4), 10% very fine grain sand, non-calcareous. [ .
- (continued)
| 77 :
L 78 IMCIML
| 79
80
| 81
82 SILTY SAND (SM); light yellowish brown (10YR 6/4), 65-70% very fine to fine grain
- sand with 2-5% floating medium to very coarse grain sand and gravel to 5/8", 20% silt in %
83 matrix, non-calcareous. % 10-20 Filter
B Pack Sand
| 84 UMC]
85 2" Schedule 40
86 Silt decreases to <5%, clean sand (fine to medium with coarse to very coarse), 1-2% PVC 0.010"
- gravel to 1/2". Slotted Well
| 87 SILT (ML); light yellowish brown (10YR 6/4), 10% very fine grain sand. Screen
L 88 IMCTML
| 89
90 4—2" Schedule 40

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

Bottom of borehole at 90.0 feet bgs.

PVC End Cap
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environmental management, inc.
PROJECT NAME _Tronox

94612

300 Frank H. Ogawa Plaza, Suite 510

PROJECT NUMBER _2027.02

WELL NUMBER M-186

PAGE 1 OF 4

Telephone: 510-839-0688

BORING LOCATION

PROJECT LOCATION _Henderson, NV

DATE STARTED _6/1/10 COMPLETED _6/2/10 TOC ELEVATION HOLE SIZE 6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _38.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
z
So |8 |y le
& gl Y % <§( 8 % (@) MATERIAL DESCRIPTION WELL DIAGRAM
= | ©
%)
I = 1
1 ook WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM); reddish brown (5YR 5/4),
- Cocbl 70% very fine to medium with moderate coarse to very coarse grained sub angular to o
2 SO sub rounded sand, 20% volcanic angular to sub angular pea gravel to 1/2", 10% silt, ‘4} }~§
B Cocbl moderate calcareous grain coatings. /} D
| 3 ook /4} i§
4 bbb >
n ) :6:6:6 é“i :&
6‘66&° { |
cal BIE 2 K
| 6 sM:: g S
o i >
- : 4 K
| 8 ° / &
| 9 ] 4 &
X { §
10 o / >
o 4 §
| 11 ool 6" zone of 2"-3" cobbles @10.5'. 1 D
12 R SILTY SAND (SM); reddish brown (5YR 5/4), 70-80% very fine to medium grain with /4 \
B common coarse to very coarse grain sub angular to sub rounded sand, 1-2% gravel to < §
| 13 1/4", 20-30% silt, common calcareous cement and grain coatings. /4 >\
| 14 / §
15 “
S
| 16 / b
[ 17 Qal ; &
| 18 Zh!
S
| 19 / b
20 SN
B>
| 21 4 &
22 / §
i 23 SILTY SAND WITH GRAVEL (SM); reddish brown (5YR 5/4), 60% very fine to coarse é N
- grain sub rounded to sub angular moderately poorly sorted sand, 20% pea gravel to 3/4" }
24 trace 2"-3", 20% silt. /4 \
B Common calcareous coatings 22'-25', slight to moderate calcareous coatings 4 §
25 elsewhere. /4 >
S 5
| 27 % N
| 28 % >
Qal 9 \
| 29 (NN
B>
0 IR
| 31 Y D
YIINS
| 32 D
| 33 /é N
| 34 % >
NS
35 4

(Continued Next Page)




O n 0 r t h g ate gggrzrank H. Ogawa Plaza, Suite 510 WELL NUMBERPAIXIE-Z 8()? A

. : Telephone: 510-839-0688
environmental management, inc.

PROJECT NAME _Tronox BORING LOCATION

PROJECT NUMBER _2027.02 PROJECT LOCATION _Henderson, NV

MATERIAL DESCRIPTION WELL DIAGRAM

DEPTH
(ft)
SAMPLE TYPE
NUMBER
FORMATION
us.Cs.
GRAPHIC
LOG

SILTY SAND WITH GRAVEL (SM); reddish brown (5YR 5/4), 60% very fine to coarse
grain sub rounded to sub angular moderately poorly sorted sand, 20% pea gravel to 3/4"

37 Qal trace 2"-3", 20% silt. (continued)

38
39
40

WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM); reddish brown (5YR 5/4),
wet, 80% fine to medium grain with minor coarse to very coarse grain sub angular to
sub rounded moderately well sorted sand, 10% volcanic sub angular gravels to 3/8",

10% silt.

41 W
| 42 Qallsm

43
44
45

Common caliche nodules and calcareous cement (semi-hard) 42'45".

6o 000 0060000000 0o

T 5 5355535555355

T 6 606 6 6606 06 6060 ARy
66 6060606060066 0606006 060 o|"

T T T T T T T T T T T

46 SILT (ML); very pale brown (10YR 7/4), 6" hard caliche @ 46'".

47
48
49
50

= Cement Grout

51 JMCIML

52
53
54
55

2" Schedule 40
PVC Riser

56
57
58

59
60 UMC

SILTY SAND (SM); very pale brown (10YR 7/4), 55% very fine to medium grain with
minor coarse to very coarse grain sub angular to sub rounded sand, 2-5% floating sub
rounded gravel to 1/4", 40% silt.

61
62

63

64 SILT INTERBEDDED WITH SANDY SILT (ML); very pale brown (10YR 7/4), locally
= with very fine grain sand, 0-10% clay, non-calcareous.

65

66 Sandy with 20-30% very fine grain sand from 63'-70".

67
68
69

B UMCFML
70

Moderate caliche nodules to 3/4" from 67'-70'.

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

71 Silt70' - 75'.

72
73
74
75

AN NN NN NN AN NSNS N SN N AN NN NN NN
NGNS N A OSSN ST TN s IS SN S TN oS sS N NS

(Continued Next Page)



PROJECT NUMBER _2027.02

O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.
PROJECT NAME _Tronox

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-186

PAGE 3 OF 4

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

a z
T bl Q |y 8
Fo|l ol |Elc Fo
& | 4Ys <§( e % (@) MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=z o o
% s
76 SILT INTERBEDDED WITH SANDY SILT (ML); very pale brown (10YR 7/4), locally iv
with very fine grain sand, 0-10% clay, non-calcareous. (continued) i,\/
77 30-40% very fine grain sand, 75' - 80'. ;g
78 ’»‘/
¢
79 N
so | __.Jd0 o -.--- ;\é
o1 IVIC Silt, 80' - 83" i§/
<
82 ‘\>’
83 | LU §/¢
20-30% very fine grain sand. ‘\/
84 %
85 §€
86 UMC WELL GRADED SAND (SW); yellowish brown (10YR 5/4), 90% fine to medium grain %
with coarse to very coarse grain sand, 1-2" granules to 1/4", 5-10% silt. &’4
87 SILT INTERBEDDED WITH SANDY SILT (ML); very pale brown (10YR 7/4), 10YR 8/2 %
where calcareous, locally with very fine grain sand. ¢
88 y
%
89 ) o . §/¢
20 20-30% very fine grain sand, non calcareous, 86'-90 "\/
Silt, 90' - 92'. \/4
91 NS
93 " 20-30% very fine grain 1-2% coarse to very coarse grain sand, 92'-93'. y
o " Silt, abundant calcareous cement very pale brown (10YR 8/2), 93' - 95" gl‘
%
o | LW %
o Silt, 10% very fine grain sand, 95' - 106" §
IMC \/é
97 N
98
99 Hydrated
Bentonite Chips
100
| 101
| 102
| 103
| 104
105
| 106
107 K WELL GRADED SAND WITH SILT (SW-SM); yellowish brown (10YR 5/4), 75% very
= UMCFanq el fine to medium grain with coarse to very coarse grain sub angular to sub rounded sand, ._ )
108 K 15% volcanic granules to 1/4" and pebbles to 1", 10% silt, common calcareous cement. g)gfkosgggr
109 SILT (ML); Very pale brown (10YR 8/2), common caliche nodules to 1".
110 2" Schedule 40
UMC PVC 0.010"
| 111 Slotted Well
| 112 Screen
113 SILT WITH SAND (ML); light yellowish brown (10YR 6/4), 20-30% very fine grain sand.
| 114 MC
115

(Continued Next Page)
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> horthgate

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

WELL NUMBER M-186

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PAGE 4 OF 4

PROJECT LOCATION _Henderson, NV

L
o zZ
o O |y |Q
F_| D8 B[S o
T = < |51(%0 MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=2 5P
) [
116 SILT WITH SAND (ML); light yellowish brown (10YR 6/4), 20-30% very fine grain sand. 2" Schedule 40
B (continued) PVC End Cap
[ 117
| 118 UMCfML
| 119
120

Bottom of borehole at 120.0 feet bgs.
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> horthgate

environmental management, inc.

PROJECT NAME _Tronox

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

WELL NUMBER M-187

PAGE 1 OF 5

PROJECT LOCATION _Henderson, NV

DATE STARTED _5/24/10 COMPLETED _5/25/10 TOC ELEVATION HOLE SIZE _6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _40.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
g z | & o
= [ £8 2 E 3IEo
& gl Y % <§( > | % (@) MATERIAL DESCRIPTION WELL DIAGRAM
87183 BI85k
< Q| ©
n o
I = 1
1 SILTY SAND FILL (SM); gray black (N2), 60% very fine to medium grain sand,
- 40% silt. 7 |\
Y
- 2 % >
3 10
- SN
4 I
i A |
5 SN
SM >
| 6 4 NG
7 1D
- 4 K
| 8 %, >
| o 4 &
D
10 L / >
1 PR SILTY GRAVEL WITH SAND (GM); yellowish brown (10YR 5/4), 50% angular to g N
- >°C> sub angular gravel to 3/4", 30% very fine to medium grain sand, cobbles to 4" ] }
12 CQD from 13-13.5' and 16.5-17', moderate calcareous coatings throughout. /4 N
- b ( q
| 13 ° C>c / >
D %
GMrg |0 d N
| 14 N { N
o D
15 o[ /4 §
| 16 % [0 % >
019 ¢ é \
L 17 - ol kS AN
18 - SILTY SAND (SM); grayish brown (10YR 5/2), 65% very fine to fine grain with / R
= minor sub angular medium to very coarse grain sand, 25% silt, 10% angular to ’ §
19 sub angular volcanic gravel to 1/2". / }
i g
20 /< §
| 21 4 &
D
| 22 / >
23 SN
- S
2 K
D
25 / >
SN
| 2 D
9K
| 28 % >
SN
| 29 D
30 /4 \
31 Slight to common calichification from 30'-32'. / §
- / R
E o
33 Abundant caliche and calcite veinlets, very pale brown (10YR 8/2) from 32-36'". /4 '\
- { \
| 34 % >
N
35 :

(Continued Next Page)




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-187

PAGE 2 OF 5

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)

SAMPLE TYPE
NUMBER

FORMATION

RECOVERY %

usS.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

37
38
39
40

41
42
43
44
45

46
47
48
49
50

51
52
53
54
55

56
57
58
59
60

61
62
63
64
65

66
67
68
69
70

71
72
73
74

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

75

ML

Abundant caliche and calcite veinlets, very pale brown (10YR 8/2) from 32-36'".
(continued)

SILT INTERBEDDED WITH SANDY SILT (ML); very pale brown (10YR 7/4),
Silt from 36-40'".

Y _ —

Sandy silt, very fine grain sand with 1-2% medium to very coarse grain sub
rounded sand.

Silt, very pale brown (10YR 8/2), common calcification.

Sandy silt, 20-30% very fine grain with 2-3% floating medium to coarse grain sub
rounded sand.

Silt, moderate calcareous grain coatings, caliche nodules to 1/4".

Sandy silt, 20-30% very fine grain with 2-3% floating medium to coarse grain sub
rounded sand.

AN NN NN NN AN NSNS N SN N AN NN NN NN

NN NN AN AN AN A IS N NN AN

(Continued Next Page)
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G n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

. : Telephone: 510-839-0688
environmental management, inc.

PROJECT NAME _Tronox BORING LOCATION

WELL NUMBER M-187

PAGE 3 OF 5

PROJECT NUMBER _2027.02 PROJECT LOCATION _Henderson, NV

MATERIAL DESCRIPTION

DEPTH
(ft)
SAMPLE TYPE
NUMBER
FORMATION
RECOVERY %
usS.Cs.
GRAPHIC
LOG

WELL DIAGRAM

SILT INTERBEDDED WITH SANDY SILT (ML); very pale brown (10YR 7/4),
- (continued)

77 Sandy silt, 20-30% very fine grain sand.
78
79
80

81

82
83 Silt with common caliche nodules to 1/2" and irregular zones, mottled very pale
B browns (10YR 7/4 and 10YR 8/2).

84
85

86
87
88
89
90

Silt with common irregular caliche zones from 87-94".

91
92
93
94
95

ML
96

97
98
99
100

Silt, common caliche nodules and irregular calichified zones, mottled very pale

101 browns (10YR 7/4 and 10YR 8/2).

| 102
| 103
| 104

105

| 106
| 107
| 108
| 109

110

| 111
| 112
| 113
| 114

115

® Cement Grout

AN NN NN NN AN NSNS N SN N AN NN NN NN

2" Schedule 40
PVC Riser
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PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-187

PAGE 4 OF 5

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)

SAMPLE TYPE
NUMBER

FORMATION

RECOVERY %

usS.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

| 116
| 117
| 118
| 119
120

-
o
o

| 121
| 122
| 123
| 124
125

| 126
| 127
| 128
| 129
130

| 131
| 132
| 133
| 134
135

| 136
| 137
| 138
| 139
140

[ 141
| 142
| 143
| 144
145

| 146
| 147
| 148
| 149
150

| 151
| 152
| 153
| 154

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

155

SILT INTERBEDDED WITH SANDY SILT (ML); very pale brown (10YR 7/4),
(continued)

Sandy silt, 10-30% very fine grain sand.

CL

LEAN CLAY (CL); grayish yellowish green (5GY 6/2) to 136' then light gray (5Y
7/2), 80% clay, 20% silt.

ML

SILT (ML); Very pale brown (10YR 7/4).

Common calcareous zones, very pale brown mottles from 152'-155'.

(Continued Next Page)

Hydrated
Bentonite Chips
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O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-187

PAGE 5 OF 5

PROJECT LOCATION _Henderson, NV

& z | ®
| rE BlE |92
[ = s |
ag| 42 LY |2 8 MATERIAL DESCRIPTION WELL DIAGRAM
2 BlEPP
%) e
156 SILT WITH SAND (ML); gray orange, trace caliche nodules to 1/2". [ N
| 157 -
| 158
| 159 ML
160
| 161
| 162 L L
SILT (ML); moderate to common caliche nodules to 1/2". 4 10-20 Filter
163
| Pack Sand
| 164
165 2" Schedule 40
Split PVvC 0.010"
| 166 Spoon 100 |ML Clay, very pale brown (10YR 8/2), calcareous from 165.5' - 166'. Slotted Well
| 167 #2 Screen
| 168
| 169
170 22" Schedule 40

Bottom of borehole at 170.0 feet bgs.

PVC End Cap




O n 0 r t h g ate gggrzrank H. Ogawa Plaza, Suite 510 WELL NUMBERPAI!IE';I 80§ A

. : Telephone: 510-839-0688
environmental management, inc.

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

PROJECT NAME _Tronox BORING LOCATION
PROJECT NUMBER _2027.02 PROJECT LOCATION _Henderson, NV
DATE STARTED _5/25/10 COMPLETED TOC ELEVATION HOLE SIZE _6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _40.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES: _M-188 is 10' south of M-187. Lithologic descriptions are from M-187.
w
z
S |G|, o
T Fuw E 2T
& gl Y % <§( 8 % o MATERIAL DESCRIPTION WELL DIAGRAM
a 82 |z |5z~
=< |9 ©
%)
I = 1
1 SILTY SAND FILL (SM); gray black (N2), 60% very fine to medium grain sand, 40% silt.
i q |
- 2 % i»‘§
3 10
B 1>
i 9 |
5 NS
SM é} >
6 10
-, 1D
| 8 / >
| 9 IR
0 D
1 PR SILTY GRAVEL WITH SAND (GM); yellowish brown (10YR 5/4), 50% angular to sub é §
= >°C> angular gravel to 3/4", 30% very fine to medium grain sand, cobblesto 4" from 13-13.5' }
12 CQD and 16.5-17', moderate calcareous coatings throughout. /4 §
= o ( |
| 13 0C>0 / >
D %
GMg | y N
| 14 N { N
o D
15 5,@0 /4 §
2 |0 N
| 16 Kok /4 ,\
L 17 NS AN
18 IR SILTY SAND (SM); grayish brown (10YR 5/2), 65% very fine to fine grain with minor / R
- sub angular medium to very coarse grain sand, 25% silt, 10% angular to sub angular / N
19 volcanic gravel to 1/2". / >
B % \
20 / §
| 21 4 &
D
| 22 / b
23 RN
L / "\
| 24 4 &
D
25 / b
g X
9K
| 28 / »
g X
2 2 K
Slight to common calichification from 30' - 32'". ) §
| 31 / ,\
g
| 32 D
33 Abundant caliche and calcite veinlets, very pale brown (10YR 8/2) from 32' - 36'". /4 '\
B N
| 34 B>
4 K
35 4

(Continued Next Page)




G n 0 r t h g ate gggrzrank H. Ogawa Plaza, Suite 510 WELL NUMBERPAIXIE-Z 8()? A

. : Telephone: 510-839-0688
environmental management, inc.

PROJECT NAME _Tronox BORING LOCATION

PROJECT NUMBER _2027.02 PROJECT LOCATION _Henderson, NV

MATERIAL DESCRIPTION WELL DIAGRAM

DEPTH
(ft)
SAMPLE TYPE
NUMBER
FORMATION
us.Cs.
GRAPHIC
LOG

1] Abundant caliche and calcite veinlets, very pale brown (10YR 8/2) from 32' - 36'.
- B! (continued)

37 SILT INTERBEDDED WITH SANDY SILT (ML); very pale brown (10YR 7/4),

38 Silt from 36-40'.

39

)

&
)]
<

R

41 Sandy silt, very fine grain sand with 1-2% medium to very coarse grain sub rounded
- sand.

42
43
44
45

46
47
48
49
50

51
52
53
54
55

Silt, very pale brown (10YR 8/2), common calcification. & Cement Grout

2" Schedule 40
PVC Riser

56 ML
57
58
59

60

61
62

63

64 Sandy silt, 20-30% very fine grain with 2-3% floating medium to coarse grain sub
- rounded sand.

65

66
67
68
69
70

Silt, moderate calcareous grain coatings, caliche nodules to 1/4".

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

71 Sandy silt, 20-30% very fine grain with 2-3% floating medium to coarse grain sub
- rounded sand.

72
73
74
75

NN AN NN NN AN N NN N NS N A A IS N NN AN

AN NN NN NN AN NSNS N SN N AN NN NN NN

(Continued Next Page)
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PAGE 3 OF 4

O n 0 r t h g ate gggrzrank H. Ogawa Plaza, Suite 510 WELL NUMBER M-1 88

. : Telephone: 510-839-0688
environmental management, inc.

PROJECT NAME _Tronox BORING LOCATION
PROJECT NUMBER _2027.02 PROJECT LOCATION _Henderson, NV
w
o z
;O
z | £E 1292,
& gl Y % <§( 8 % (@) MATERIAL DESCRIPTION WELL DIAGRAM
a 82 |z |5z~
= | ©
) [
SILT INTERBEDDED WITH SANDY SILT (ML); very pale brown (10YR 7/4), 5\4
76 ; R
- (continued) !,\/
| 77 Sandy silt, 20-30% very fine grain sand. ;g
\ q
>
| 78 ié
79 !\
B ;}/
80 i\é
|§ <
| 81 7
¢
| 82 damtr - |~\ q
83 Silt with common caliche nodules to 1/2" and irregular zones, mottled very pale browns %
- (10YR 7/4 and 10YR 8/2) from 82-85'. §\/
<
e L >
86 Silt. \/4
| 87 AN el ____. %
88 Silt with common irregular caliche zones from 87-94". &/‘
B >
§ /
>
90 %
| 91 §€
4
| 92 N
§ /
| 93 %
B >
9 ML é
‘\ |
| 96 A é
97 &’4
B >
| o N oo . é
99 Sandy silt, 20% very fine grain sand from 98-100'". ‘\\/
i <
100 A \N
101 Silt, common caliche nodules and irregular calichified zones, mottled very pale browns %
- (10YR 7/4 and 10YR 8/2). §\¢
[ 102 >
| 103
Hydrated
| 104 Bentonite Chips
105
| 106
| 107
| 108
| 109
110
| 111
| 112
=% 10-20 Filter
S Pack Sand
114
115 2" Schedule 40

(Continued Next Page)
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> horthgate

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

WELL NUMBER M-188

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PAGE 4 OF 4

PROJECT LOCATION _Henderson, NV

L
o z
T bl Q |y 8
Fol wd  |& [o[EOo
T = < |51(%0 MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=2 5P
) [
116 SILT INTERBEDDED WITH SANDY SILT (ML); very pale brown (10YR 7/4), PVC 0.010"
B (continued) glotted Well
| 117 Sandy silt, 10-30% very fine grain sand. creen
| 118 ML
| 119 :
120 =il 2" Schedule 40

Bottom of borehole at 120.0 feet bgs.

PVC End Cap




> horthgate

environmental management, inc.
PROJECT NAME _Tronox

WELL NUMBER M-48A

300 Frank H. Ogawa Plaza, Suite 510
04612 PAGE 1 OF 2
Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DATE STARTED _6/16/10 COMPLETED _6/16/10 TOC ELEVATION HOLE SIZE 6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _27.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES: _Replacement for damaged/plugged and abandoned monitoring well M-48
w
z
T S O |y 8
= E | |T
Ee| wo < |0 28
e o= S | |<© MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=z o o
% s
I = 1
1 ook WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM); reddish brown (5YR 5/4),
- Cocbl 75% fine to coarse grain with common very coarse grain sub angular to sub rounded
[ 2 SO sand, 15% well graded granules/pea gravel to 3/8" (trace 3/8-3/4"), 10% silt.
| 3 gt
| 4 ot
5 gt
[ 62 L
7 o = Cement/
= o Bentonite Grout
B o
| 9
10 8 .
° Moderate calcareous cement and grain coatings, common soft calcareous cement from 2 SCh‘?dUIe 40
11 SW-,e.| ) PVC Riser
B Qal . 10-15'".
SMe. !
| 12 o
| 13 N
14 o Hydrated
B < Bentonite Chips
15 oo
| 16 2
| 17 :Z
| 18 2
RE N
20 X
[ 21 N
| 22 R
23 PR SILTY GRAVEL WITH SAND (GM); reddish brown (5YR 5/4), 50% angular to sub
- Qal |GM >° C) rounded volcanic granules/pea gravel to 1-1/2", trace cobbles to 3", 35% very fine to
24 a |0 very coarse grain sub angular to sub rounded sand, 15% silt, moderate to common
B AR calcareous cement/coatings throughout.
25 SILTY SAND WITH GRAVEL (SM); reddish brown (5YR 5/4) to 25, light gray (10YR
26 7/2) to 32".
B 5 65% very fine to medium grain with sporadic coarse to very coarse grain sub angular to
| 27 | 7 ¥ _ sub rounded sand, 20% volcanic angular to sub rounded granules to 1/4", 15% silt,
28 1 common calichified sand from 25-27', dampat2s. _ __ _ _ _ _ __ ___ __ = 10-20 Filter
B \Qal/\SM -1 85% very fine to fine grain with minor medium to coarse grain sub angular to sub Pack Sand
| 29 _ \rounded sand, 15%silt, 10-20% sand size calichified sit grains, calcareous. _ _ _ _
30 \Gravelly at 27-28', granules to /8", _ _ _ _ _ _ _ _ _ __ _ __ __ _ _ 2" Schedule 40
7 \Sityat27-28'. _ _ _ _ _ _ _ _ _ _ _ _ _ __ _____________ PVC 0.010"
| 31 Gravelly at 24-27', granules/gravel to 3/4". Slotted Well
32 Calichified zone with discontinuous hard caliche. Screen
33 SANDY SILT (ML); brownish yellow (10YR 6/6), 10-20% very fine grain sand to 38',
- 20-30% very fine grain sand to 40'.
34 UMCfML
35

(Continued Next Page)




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER M-48A

PAGE 2 OF 2

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)

SAMPLE TYPE
NUMBER

FORMATION

us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

37

| 38
| 39

40

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

UMC

ML

SANDY SILT (ML); brownish yellow (10YR 6/6), 10-20% very fine grain sand to 38',
20-30% very fine grain sand to 40'. (continued)

Bottom of borehole at 40.0 feet bgs.

=l " Schedule 40
PVC End Cap




> horthgate

environmental management, inc.
PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

94612

300 Frank H. Ogawa Plaza, Suite 510

WELL NUMBER M-85A

PAGE 1 OF 1

Telephone: 510-839-0688

BORING LOCATION

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DATE STARTED _5/17/10 COMPLETED _5/17/10 TOC ELEVATION HOLE SIZE _6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _25.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
z
T So Q |y 8
~w )
Ee| wa 2o EQ
& E| IS S |o |<© MATERIAL DESCRIPTION WELL DIAGRAM
= | ©
%)
I = 1
1 SILTY SAND (SM); reddish brown (5YR 5/4), 80% very fine to coarse grained sub
B rounded to sub angular sand with up to 5% pea gravel to 3/8", 15-20% silt, calcareous §
| 2 coatings throughout.
| 3
| 4
5
6 Qal
i 7 t— Cement Grout
| 8
9 Moderately hard calichified zone 8-8.5'.
10 \é Schedule 40 2"
[ 11 y PVC Riser
12 SILTY SAND WITH GRAVEL (SM); reddish brown (5YR 5/4), 60% very fine to very
B coarse sub angular to sub rounded sand, 25-30% volcanic sub angular gravel to 1/2",
| 13 15-20% silt, slight calcareous coatings throughout.
14 Hydrated
- Qal Bentonite Chips
15
| 16 S
| 17
18 Qal SILTY SAND (SM); reddish brown (5YR 5/4), 80% very fine to coarse sand, 20% silt.
B a
| 19 R
20 ° WELL GRADED GRAVEL WITH SILT AND SAND (GW-GM); reddish brown (5YR
.' 5/4), 60% volcanic sub angular pea gravel to 1/2", 30% very fine to very coarse sub
| 21 » angular to sub rounded sand, 10% silt.
2 cal BV,
- 23 Qal oM ’,
| 24 “ Calcareous cemented with abundant calcareous grain coatings, white (5Y 8/1), silt up to
B ° 30%, wet at 25'.
25 > v }

v - - % 10-20 Filter
| 26 SILT (ML); very pale brown (10YR 7/4), abundant calcareous grain coatings, 10-15% Pack Sand
i 07 floating medium to coarse sub rounded sand grains.

T hedule 40 2"
2| o st
[ 29 Well Screen
|30

31 SILT (ML); very pale brown (10YR 7/4), minor interbedded sandy silt, trace clay.
| 32

33 UMCFML
+
| 34

35

Bottom of borehole at 35.0 feet bgs. End Cap




> horthgate

environmental management, inc.
PROJECT NAME _Tronox

94612

300 Frank H. Ogawa Plaza, Suite 510

PROJECT NUMBER _2027.02

WELL NUMBER M-86A

PAGE 1 OF 2

Telephone: 510-839-0688

BORING LOCATION

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DATE STARTED _5/17/10 COMPLETED _5/17/10 TOC ELEVATION HOLE SIZE _6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _30.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
z
S |8 |40
I —w = | T
Eel| wa < |0 28
E| IS S |o |<© MATERIAL DESCRIPTION WELL DIAGRAM
[11] o =) I - |2 -
[m] <§( > o) ) 0]
[T
%)
I = 1
1 SILTY SAND (SM); reddish brown (5YR 5/4), 70% very fine to medium with minor
B coarse to very coarse angular to sub rounded sand, 15% floating volcanic angular to sub §
[ 2 angular granules/pea gravel to 3/8", 15% silt in matrix, calcareous grain coatings
3 throughout.
| 4
5
| 6
| 7
| 8 g
[ 9 k- Cement Grout
10 Moderately cemented calichified layer at 9'-10'.
| 11
| 12 Qal
13 Moderately cemented calichified layer at 12'-12.5". 2" Schedule 40
B Vi .\ PVC Riser Pipe
14 inor large gravel to 1".
B 15 Moderately cemented calichified layer at 13'-14". g
| 16
| 17
| 18
[ 19 Hydratgd .
20 Moderately cemented calichified layer at 19'-21". Bentonite Chips
B 21 _____________________________________ .'.. °
22 Gravel to 25% with clasts up to 1/2", 15% silt, moderate calcareous coatings, very pale
B 0 brown (10YR 8/2), 21'-23'.
[ 24 SILTY SAND (SM); dark reddish brown (5YR 2.5/2) and very pale brown (10YR 8/2),
B 70% very fine to fine grained with trace medium to very coarse sub angular to sub
25 rounded sand, 30% silt, semi-hard caliche, wet @ 30'.
1 26
1 27 Qal
.
| 28
| 29
|30
31 SILT (ML); very pale brown (10YR 7/4), 10% floating medium to coarse sub rounded
B sand grains.
| 32
33 = 10-20 Filter
+
| 34 Pack Sand
35 2" Schedule 40
6 PMCTML PVC 0.010"
i Slotted Well
| 37 Screen
| 38
| 39
40 —]

(Continued Next Page)
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> horthgate

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

WELL NUMBER M-86A

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PAGE 2 OF 2

PROJECT LOCATION _Henderson, NV

Bottom of borehole at 45.0 feet bgs.

w
o z
T bl Q |y 8
Fo|l ol |Elc Fo
e Ws <§( e % (@) MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=2 [5Pp
P [T
41 SILT WITH GRAVEL (ML); yellowish brown (10YR 5/4), 70% silt, 10% very fine grain
B . UMCFML sand, 20% floating sub rounded gravel to 3/8".
i 43 SILT (ML); light yellowish brown (10YR 6/4), 10-15% floating medium to coarse grain
B IMCIML sub rounded volcanic sand, trace sub rounded volcanic gravel to 3/4", caliche nodules
| 44 throughout. -
45 E=i— 2" Schedule 40

PVC End Cap




> horthgate

environmental management, inc.
PROJECT NAME _Tronox

WELL NUMBER PC-134A

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PAGE 1 OF 2

PROJECT NUMBER _2027.02

PROJECT LOCATION _Henderson, NV

DATE STARTED _6/21/10
DRILLING CONTRACTOR _WDC

COMPLETED 6/22/10

TOC ELEVATION

HOLE SIZE _6"

GROUNDWATER LEVELS:

DRILLING METHOD _Sonic

AFTER DRILLING

LOGGED BY _EK

CHECKED BY _JWO

SURFACE CONDITIONS:

Y AT TIME OF DRILLING _26.00 ft
AT END OF DRILLING

NOTES: PC-134A s 15' north of PC-134. See lithology log of PC=134 for lithology

DEPTH
(ft)
SAMPLE TYPE
NUMBER
FORMATION
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

|

0 N O U b~ W N -

1"
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

K

31
32
33
34

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

35

= Cement/
Bentonite Grout

2" Schedule 40
PVC Riser

NN N NN NN AN AN AN N N AN NN

NN ANNQN NN NN ANQN NN NN NN QN DNNISNINNNINA

(Continued Next Page)




. : Telephone: 510-839-0688
environmental management, inc.

PAGE 2 OF 2

G n 0 r t h g ate gggrzrank H. Ogawa Plaza, Suite 510 WELL NUMBER PC'1 34A

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

PROJECT NAME _Tronox BORING LOCATION
PROJECT NUMBER _2027.02 PROJECT LOCATION _Henderson, NV
w
S |8g
E_ | Fu ET o
oE| Y s é% o] MATERIAL DESCRIPTION WELL DIAGRAM
o =] rof
=° |29
) [
\
| 36 H&
Y
| 37 |\¢
»
| 38 %%
¢
| 39 |§ <
?
40 &
§ .
| 22 ‘\N
Z
| 43 &
§ .
45 ‘\N"
Z
| 46 &
§ .
| 48 N4
Z
| 49 &
§ .
| 51 §
| 52 2
| 53
54 Hydrated
n Bentonite Chips
55
| 56
| 57
| 58
| 59
60
| 61
| 62
= 10-20 Filter
S | Pack Sand
| 64
65 2" Schedule 40
PVC 0.010"
| 66 Slotted Well
| 67 Screen
| 68
| 69
70 =—2" Schedule 40
PVC End Cap
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> horthgate

environmental management, inc.
PROJECT NAME _Tronox

94612

300 Frank H. Ogawa Plaza, Suite 510

PROJECT NUMBER _2027.02

WELL NUMBER PC-135A

PAGE 1 OF 2

Telephone: 510-839-0688

BORING LOCATION

PROJECT LOCATION _Henderson, NV

DATE STARTED _7/1/10 COMPLETED _7/2/10 TOC ELEVATION HOLE SIZE 6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _32.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES: PC-135A is 20' north of PC-135. See lithology log of PC-135 for lithologic description
w
z
S |GO
E_ | W Edo
e Ws é% (@) MATERIAL DESCRIPTION WELL DIAGRAM
a % =) ro—
=° |29
%)
M = 1
|1
1
| 2 AN
b
| 3 ’41 N
NN
4 -
- I i
4 K
5 i |§
R
| 6 ’41 N
7 : |§
N /4 \
| 8 N
/ >
| 9 4
S
10 Z R
YN
| 11 / §
[ 12 é § - Cement/
[ 13 / ,\ Bentonite Grout
IR
[ 14 N
15 /4 §
| 16 / B>4—2" Schedule 40
% K PVC Riser
| 17 S
| 18 /4 §
| 19 % >
YN
20 N
/ >
| 21 % §
| 22 / »
BN
[ 23 NI
| 24
25 Hydrated
Bentonite Chips
| 26
| 27
| 28
| 29
30
| 31
| 32 v
| 33
| 34
35

(Continued Next Page)




GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

PAGE 2 OF 2

O n 0 r t h g ate gggrzrank H. Ogawa Plaza, Suite 510 WELL NUMBER PC'1 35A

. : Telephone: 510-839-0688
environmental management, inc.

PROJECT NAME _Tronox BORING LOCATION
PROJECT NUMBER _2027.02 PROJECT LOCATION _Henderson, NV
w
zZ
S |GO
E_| D8 |Efo
T = %0 MATERIAL DESCRIPTION WELL DIAGRAM
a % =) ro -
<< Q9
) [T
| 36
| 37
| 38
.. #-8-12 Filter Pack
- 39 ‘-] Sand
40
| 41 2" Schedule 40
PVC 0.020"
| 42 Slotted Well
| 43 Screen
| 44
45
| 46
| 47
| 48
| 49
50 .
| 51 -1 o>" Schedule 40
| 52 PVC End Cap
| 53 & Native Fill
| 54
55




> horthgate

environmental management, inc.

PROJECT NAME _Tronox

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER PC-141

PAGE 1 OF 2

PROJECT NUMBER _2027.02

PROJECT LOCATION _Henderson, NV

DATE STARTED _6/17/10

COMPLETED _6/17/10 TOC ELEVATION

DRILLING CONTRACTOR _WDC

GROUNDWATER LEVELS:

DRILLING METHOD _Sonic

AFTER DRILLING

LOGGED BY _EK

CHECKED BY _JWO SURFACE CONDITIONS:

HOLE SIZE _6"

Y AT TIME OF DRILLING _25.00 ft

AT END OF DRILLING

NOTES:

DEPTH
(ft)
SAMPLE TYPE
NUMBER
FORMATION
us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

[]

WELL DIAGRAM

H

0 N O U b~ W N -

1"
12
13
14
15

POORLY GRADED SAND WITH SILT AND GRAVEL(SP-SM); reddish brown (5YR
5/4), 70% very fine to medium grain with minor coarse grain sub rounded to sub ang

ular

sand, 20% angular to sub angular volcanic granules/pea gravel to 1", 10% silt, moderate

calcareous cement/grain coatings.

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

31
32

SILTY SAND WITH GRAVEL (SM); light gray (10YR 7/2), 65% very fine to medium
grain with minor very coarse grain sub angular to sub rounded sand, 15% angular to
sub rounded volcanic granules/pea gravel to 1" (29-30' common cobbles to 4"), 20%

silt,

common calcareous coatings, locally common hard discontinuous caliche from 24-32'.

33

34 CL

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

35

LEAN CLAY (CL); light greenish gray (5GY 8/1) to 35', yellowish gray to 40', common

caliche nodules to 2" form 38-40'.

= Cement/
Bentonite Grout

2" Schedule 40
PVC Riser

NN AN NN AN AN N N AN AN N NI NN

NN ANNQN NN NN ANQN NN NN NN QN DNNISNINNNINA

(Continued Next Page)
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O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER

Telephone: 510-839-0688

BORING LOCATION

2027.02

WELL NUMBER PC-141

PAGE 2 OF 2

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)

SAMPLE TYPE
NUMBER

FORMATION

us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

37
38
39
40

41
42
43
44
45

46
47
48
49
50

51
52
53
54
55

CL

CL

LEAN CLAY (CL); light greenish gray (5GY 8/1) to 35', yellowish gray to 40', common
caliche nodules to 2" form 38-40'". (continued)

LEAN CLAY (CL); greenish gray (5GY 7/1).
20% very fine grain sand, 20% silt.

20% silt.

ML

SANDY SILT (ML) INTERBEDDED WITH SILTY SAND (sm); greenish gray (5GY 7/1)
and light gray (10YR 7/2), sandy silt - 70% silt, 30% very fine grain sand, silty sand -
70% very fine grain sand, 30% silt.

Hydrated
Bentonite Chips

- 10-20 Filter
Pack Sand

Bottom of borehole at 55.0 feet bgs.

2" Schedule 40
PVC 0.010"
Slotted Well
Screen

= 2" Schedule 40
PVC End Cap
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> horthgate

environmental management, inc.
PROJECT NAME _Tronox

WELL NUMBER PC-142

300 Frank H. Ogawa Plaza, Suite 510
04612 PAGE 1 OF 1
Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

PROJECT LOCATION _Henderson, NV

DATE STARTED _6/17/10 COMPLETED _6/17/10 TOC ELEVATION HOLE SIZE 6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _25.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES: PC-142is 10' west of PC-141. See lithology lof of PC-141 for lithologic description
[
z
S |G|, o
T Cw £ |9 |F
Ee| wa < |0 28
& E| OS5 s |o |9 MATERIAL DESCRIPTION WELL DIAGRAM
a 82 |z |5z~
= | ©
%)
M = 1
1 POORLY GRADED SAND WITH SILT AND GRAVEL(SP-SM); reddish brown (5YR
- 5/4), 70% very fine to medium grain with minor coarse grain sub rounded to sub angular
2 sand, 20% angular to sub angular volcanic granules/pea gravel to 1", 10% silt, moderate
B calcareous ce
| 3
| 4
5
| 6
| 7
8 = Cement/
= Bentonite Grout
| 9
10
11
| —2" Schedule 40
| 12 PVC Riser
| 13
| 14
15
16 SILTY SAND WITH GRAVEL (SM); light gray (10YR 7/2), 65% very fine to medium Hydrated
B grain with minor very coarse grain sub angular to sub rounded sand, 15% angular to Bentonite Chips
17 sub rounded volcanic granules/pea gravel to 1" (29-30' common cobbles to 4"), 20% silt,
B common ¢
| 18
| 19
20
| 21
| 22
| 23
| 24
25 %-8-12 Filter Pack
Sand
| 26
| 27 2" Schedule 40
PVC 0.020"
| 28 Slotted Well
29 Screen
30
| 31
[ 32 ' = 2" Schedule 40
Bottom of borehole at 32.0 feet bgs. PVC End Cap




> horthgate

environmental management, inc.

PROJECT NAME _Tronox

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER PC-143

PAGE 1 OF 2

PROJECT NUMBER _2027.02

PROJECT LOCATION _Henderson, NV

DATE STARTED _6/18/10

COMPLETED _6/18/10 TOC ELEVATION

HOLE SIZE _6"

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _31.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
o z
z | £E 1292,
& gl Y % <§( 8 % (@) MATERIAL DESCRIPTION WELL DIAGRAM
= | ©
%)
I = 1
1 POORLY GRADED SAND WITH SILT AND GRAVEL FILL (SP-SM)
B 1
2 g I§
- 7
| 3 < S
4 D
B /41 i
5 g H§
NS 7/
| 6 - /“} :\
7 ook WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM); reddish brown (5YR 5/4), ‘ ‘\\
= Cocbl 70% very fine to medium grian with moderate coarse to very coarse grain angular to sub /é K
8 SO rounded sand, 20% angular to sub angular volcanic granules/pea gravel to 3/4", 10% / \N
B Cocbl silt, moderate calcareous cement/grain coatings throughout. / b
| 9 162 oPLP ’
10 oot %, ‘%
11 SW-sblh é §
N SMe3 N
o / K9 Cement/Bentoni
[ 12 g < \§ Grout
: < K
L 14 > % >
15 B 4 & ..
16 SILTY SAND WITH GRAVEL (SM); light gray (10YR 7/2), reddish brown (5YR 5/4) A E,V%C’F‘{.ed“'e 40
= from 22-25', 60% very fine to medium grain with common coarse to very coarse angular /é K Iser
17 to sub rounded sand, 25% angular to sub rounded volcanic granules/pea gravel to / \N
B 1-1/2", sp(?)-mod cobbles to 3-4" from 17-22, 15% silt, common calcareous / b
| 18 cement/coating from 17-22' and 25-31". % N
19 B>
- é \
20 D
9K
| 22 YIS
| 23
Hydrated
| 24 Bentonite
25 Pellets
| 26
| 27
| 28
| 29
30
| 31
3 SILTY SAND WITH GRAVEL (SM); light brownish gray (10YR 6/2), 50% very fine to
- medium grain with common coarse to very coarse
| 33
| 34
35

(Continued Next Page)




O n 0 r t h g ate ggg1F:2rank H. Ogawa Plaza, Suite 510 WELL NUMBER 5&-140:3 9

. : Telephone: 510-839-0688
environmental management, inc.

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

PROJECT NAME _Tronox BORING LOCATION
PROJECT NUMBER _2027.02 PROJECT LOCATION _Henderson, NV
w
z
> O |y 8
E_ | DE IEIGFo
e W= <§( » % o MATERIAL DESCRIPTION WELL DIAGRAM
=< |9 ©
P [T
36 SILTY SAND WITH GRAVEL (SM); light brownish gray (10YR 6/2), 50% very fine to ;
- medium grain with common coarse to very coarse (continued)
| 37 B
| 38
| 39 y
40 B
41 POORLY GRADED SAND WITH SILT (SP-SM); light brownish gray (10YR 6/2), 90%
= medium to coarse grain with minor very fine to fine grain and very coarse grain sub 3
42 angular to sub rounded volcanic quartz and caliche sand, 1-2% sub angular to sub .
B rounded volcanic granules to 1/4", 10% silt and clay.
| 43 SILTY SAND (SM); light brownish gray (10YR 6/2), 80% medium to coarse grain with N
44 fine and very coarse grain sub angular to sub rounded sand, 20% silt and clay, trace .
B 3 granules to 1/4".
45 A . . .. - F=". 410-20 Filter
46 2o b WELL GRADED SAND WITH SILT AND GRAVEL (SW-SM); light brownish gray - 'E371 Pack Sand
- Cocklh (10YR 6/2), 75% medium go coarse grain with minor fine and very coarse grain sub
47 SO rounded to sub angular sand, 15% granules/pea gravel to 1", minor cobbles to 3", 10% R
B Cocbl silt, 25% silt locally. .- —=4=~1—2" Schedule 40
| 48 Sofbp Reddish brown (5YR 5/4), 75% fine to medium grain sand, 25% silt from 47.5-48'. - }"-*] PVC Slotted
S . -] Well Screen
| 49 Cochlh
50 gt
| 51
| 52 B
| 53 R
| 54
55 SW:s
SM[-!
| 56 o
Ny 2
58 o 80% fine to coarse grain sand, 20% silt from 57-65'.
| 59 2
60
| 61 2
| 62 ]
| 63 2
| 64 ] :
85 n . . - I 2" Schedule 40
| 66 ML SILT (ML), light brownish gray (10YR 6/2). End Cap
| 67 W= b WELL GRADED SAND WITH SILT (SW-SM); light gray (N&7), very fine grain quartz
68 SM ~\sand, 10% silt. /-
B \%/ _\LEAN CLAY (CL); light greenish gray (5GY 7/1). /_
| 69 ML SANDY SILT (ML); light brownish gray (10YR 6/2), 30% very fine grain sand, moderate
70 very fine grain gypsum. e Native Fill
71 LEAN CLAY INTERBEDDED WITH SILT (CL-ML): light brownish gray (10YR 6/2),
B common very fine grain gypsum.
| 72
CL-
| 73 ML
| 74
75

Bottom of borehole at 75.0 feet bgs.



> horthgate

environmental management, inc.
PROJECT NAME _Tronox

WELL NUMBER PC-144

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PAGE 1 OF 2

PROJECT NUMBER _2027.02

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

DATE STARTED _7/1/10 COMPLETED _7/1/10 TOC ELEVATION HOLE SIZE 6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _35.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
o z
(o]
T z 5 ,C:> 9T
Eo| wa < |0 9
& E| IS S |o |<© MATERIAL DESCRIPTION WELL DIAGRAM
= | ©
%)
M = 1
1 SILTY SAND WITH GRAVEL (SM); Reddish brown (5YR 5/4), 60% poorly sorted fine
- to medium grain with common coarse to very coarse grain angular to sub rounded sand, o
2 25% angular to sub angular volcanic and caliche granules/pea gravel to 3/4" (locally ‘4} }~§
B contains cobbles to 2-3"), 15% silt, moderate to common calcareous grain coatings and /} D
[ 3 soft cement. /“} =§
4 B>
B 4\ I
5 g H§
B
| 6 4 1K
7 B>
- é \
| 8 > D
| o % o
10 % ¥
1 Common-abu(?), soft calcareous cement. / &
12 / R Cement/Bentoni
B ’ \N Grout
| 14 / N
15 7z
4 %‘ 2" Schedule 40
| 16 / b PVC Capped
| 17 // §\ Riser
| 18 Zh!
19 ‘ \N
N /4 \
20 / D
| 21 é \
| 22 > D
| 23
24 Hydrated
n Bentonite
25 Pellets
| 26
| 27
| 28
| 29
30
| 31
| 32
33 *-8-12 Filter Pack
| Sand
| 34
35 2" Schedule 40

(Continued Next Page)




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER PC-144

PAGE 2 OF 2

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

w
o z
T bl Q |y 8
= ElG|To
agl 4s £ |5 %20 MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=2 5P
) [
36 P SILTY GRAVEL WTH SAND (GM); Brown (10YR 5/4), 60% volcanic angular to sub PVC 0.020"
= GM >° as rounded granules/pea gravel to 3/8", 35% fine to coarse grain with common very coarse Slotted Well
37 CQD grain sand, 15% silt, non-calcareous. Screen
B b M
| 38 LEAN CLAY (CL); Light greenish gray (5GY 8/1), non-calcareous.
| 39 -
40 2" Schedule 40
PVC End Cap
| 41
CL
| 42
| 43 Native Fill
| 44
45

Bottom of borehole at 45.0 feet bgs.
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> horthgate

environmental management, inc.

PROJECT NAME _Tronox

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

WELL NUMBER PC-145

PAGE 1 OF 2

PROJECT LOCATION _Henderson, NV

DATE STARTED _6/23/10

COMPLETED _6/23/10 TOC ELEVATION

HOLE SIZE _6"

DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _26.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
z
T % & Q |y 8
E=| w o] Zlozo
e o= S |o |<© MATERIAL DESCRIPTION WELL DIAGRAM
= | ©
%)
I = 1
1 POORLY GRADED SAND WITH SILT AND GRAVEL (SP); Reddish brown (5YR 5/4),
B 75% very fine to medium grain with minor to common coarse to very coarse sub angular o
2 to sub rounded sand, 15% angular to sub rounded volcanic granules/pea gravel to 1" ‘4} }~§
B (with local to 2-3"), 10% silt, moderate calcareous coatings and soft cement throughout. /} D
| 3 ’41 N
4 S
- 2 |
5 g |§
ZR:
| 6 4 &
D
[ 7 / >
YIINS
[ 8 / ‘\\
| 9 é § %~ Cement/Bentoni
S
10 / ,‘ Grout
9 K
[ 11 N
9 K
13 / B>4—2" Schedule 40
n 4 \ PVC Capped
[ 14 y § Riser
15 /é \
16 SILTY GRAVEL WITH SAND (GM), Reddish brown (5YR 5/4), 50% angular to sub ; §
- rounded volcanic pea gravel to 1" (local to 2-3"), 30% fine to coarse grain with very /é K
17 coarse grain sub angular to sub rounded sand, 20% silt, moderate calcareous cement. 4 &
| 18
19 Hydratgd
i 20 SILTY SAND WITH GRAVEL (SM); reddish brown (5YR 5/4), 70% fine to medium EeI’I‘t‘t’”'te
grain with common coarse to very coarse sub angular to sub rounded sand, 15% eliets
21 angular to sub rounded volcanic granules/pea gravel to 5/8" (with local to 1-2"), 15% silt,
B moderate calcareous cement.
| 22
| 23
| 24
25
| 26
| 27
| 28
| 29
30
| 31
| 32
33 - 8-12 Filter Pack
| Sand
| 34
35 2" Schedule 40

(Continued Next Page)




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox

PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER PC-145

PAGE 2 OF 2

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

£, (3.l
S .
T - = |2 |F

E=| w o] Zlozo

e o= S |o |<© MATERIAL DESCRIPTION WELL DIAGRAM

a L2 |z |5k~

=2 519
P [T
PVC 0.020"

| 36 Slotted Well

37 Screen

38 PN POORLY GRADED GRAVEL WITH SILT AND SAND (GP-GM); Brown (10YR 5/4),
- GP-)O 60% angular to sub rounded volcanic granules/pea gravel to 5/8" (minor to 1"), 30%

39 VI very fine to medium grain with common coarse to very coarse sub angular to sub
B b M rounded sand, 10% silt, common hard calichification in layers 2-3" thick.

40 o I N9

41 LEAN CLAY (CL); Yellowish green (5Y 7/2).
| 42
[ 43 CL

44

45 2" Schedule 40

Bottom of borehole at 45.0 feet bgs.

PVC End Cap
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> horthgate

environmental management, inc.

PROJECT NAME _Tronox

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

WELL NUMBER PC-146

PAGE 1 OF 1

PROJECT LOCATION _Henderson, NV

DATE STARTED _6/20/10 COMPLETED _6/20/10 TOC ELEVATION HOLE SIZE 6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: AT TIME OF DRILLING _Dry
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
[
z
S |8 |4
I —w = 12 T
Eo| wa < |0 9
& E| OS5 s |o |9 MATERIAL DESCRIPTION WELL DIAGRAM
=z o o
< s
%)
I = 1
1 POORLY GRADED SAND WITH SILT (SP-SM); Reddish brown (5YR 5/4), 80% very
- fine to medium grain with common coarse to very coarse grain sub angular to sub
2 rounded sand, 10% volcanic angular to sub rounded granules to 1/4", 10% silt,
B 3 moderately calcareous grain coatings and soft cement throughout.
| 4
5
| 6
7 - Cement/Bentoni
= Grout
| 8
| 9
10
—6" Schedule 40
| 11 PVC Capped
| 12 Riser
13 Gravelly zone, gravels to 3" diameter.
i 14 POORLY GRADED SAND WITH SILT AND GRAVEL (SP-SM); Reddish brown (5YR Hydrated
- 5/4), 75% very fine to coarse grain with minor very coarse grain sub angular to sub Bentonite
15 rounded sand, 15% angular to sub angular volcanic granules/pea gravel to 1", 10% silt, Pellets
16 moderate calcareous cement and coatings.
| 17
| 18
| 19
20
| 21
| 22
23 =-0.020" Filter
| Pack Sand
| 24
25 6" Schedule 40
PVC 0.020"
| 26 i Slotted Well
27 . Screen
28 POORLY GRADED SAND WITH SILT (SP-SM); Brown (10YR 5/4), 85% very fine to
= medium grain with minor coarse to very coarse angular to sub rounded sand, 2-5%
29 angular to sub angular volcanic granules to 1/4", 10% silt, moderately calcareous.
B Gravelly zone, gravels to 3" diameter. : ra
30 . ——6" Schedule 40
31 LEAN CLAY (CL); Yellowish gray (5Y7/2). X PVC End Cap
| 32
33 CL Native Fill
| 34
35

Bottom of borehole at 35.0 feet bgs.
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> horthgate

environmental management, inc.
PROJECT NAME _Tronox

WELL NUMBER PC-147

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

PAGE 1 OF 1

PROJECT LOCATION _Henderson, NV

DATE STARTED _6/20/10 COMPLETED _6/20/10 TOC ELEVATION HOLE SIZE 6"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: AT TIME OF DRILLING _Dry
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
z
S |8 |4
I —w = 12 T
Eo| wo < |0 xQ
& E| OS5 S |o |<© MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=z o o
< s
%)
— |
1 POORLY GRADED SAND WITH SILT (SP-SM); Reddish brown (5YR 5/4), 80% very
- fine to medium grain with common coarse to very coarse grain sub angular to sub
2 rounded sand, 10% volcanic angular to sub rounded granules to 1/4", 10% silt,
B 3 moderate calcareous coatings and cement throughout.
| 4
5
| 6
| 7
8 % Cement/Bentoni
= Grout
| 9
10
11
B —6" Schedule 40
| 12 PVC Capped
13 Riser
i 14 POORLY GRADED SAND WITH SILT AND GRAVEL (SP-SM); Reddish brown (5YR
- 5/4), 75% very fine to coarse grain with monor very coarse grain sub angular to sub
15 rounded sand, 15% angular to sub rounded granules/pea gravel to 1", 10% silt,
moderate calcareous cement/coatings throughout.
16 Hydrated
n Bentonite
| 17 Pellets
| 18
| 19
20
| 21
| 22
| 23
| 24
25 %-8-12 Filter Pack
Sand
| 26
| 27 6" Schedule 40
28 POORLY GRADED SAND WITH SILT (SP-SM); Brown (10YR 5/4), 85% very fine to PVC 0.020"
= medium grain with minor coarse to very coarse grain angular to sub rounded sand, Slotted Well
[ 29 2-5% angular to sub rounded volcanic granules to 1/4", 10% silt, moderately calcareous. Screen
30
| 31
- . ~—6" Schedule 40
33 LEAN CLAY (CL); Yellowish gray (10YR 7/2). PVC End Cap
34 CL %~ Native Fill
35

Bottom of borehole at 35.0 feet bgs.
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O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER PC-148

PAGE 1 OF 2

PROJECT LOCATION _Henderson, NV

DATE STARTED _6/19/10

DRILLING CONTRACTOR _WDC

GROUNDWATER LEVELS:

DRILLING METHOD _Sonic

LOGGED BY _EK
NOTES:

AFTER DRILLING _---

CHECKED BY _JWO SURFACE CONDITIONS:

COMPLETED _6/19/10 TOC ELEVATION HOLE SIZE 9"

Y AT TIME OF DRILLING _32.00 ft
AT END OF DRILLING _---

DEPTH
(ft)

SAMPLE TYPE
NUMBER

FORMATION

us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

H

0 N O U b~ W N -

1"
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

31
32
33
34
35

SILTY SAND (SM); Reddish brown (5YR 5/4), 75% very fine to medium grain with
common coarse to very coarse grain angular to sub rounded sand, 15% silt, 10%
angular to sub rounded volcanic granules/pea gravel to 1/2" (trace 1-1/2-3" pebbles
locally), moderate calcareous cement and grain coatings throughout. Common-abu(?)
calcareous cement from 12.5-15', 15-17' contains 25-30% silt.

KK

#~ Cement/Bentoni
Grout

—6" Schedule 40
PVC Capped
Riser

SILTY SAND WITH GRAVEL (SM); yellowish brown (10YR 7/2), 65% very fine to
medium grain with common coarse to very coarse grain angular to sub rounded sand,
20% volcanic and caliche granules/pea gravel to 1" (locally to 3"), 15% silt, moderate to
common calichification (discontinuous) and grain coatings (semi-hard).

CL

LEAN CLAY INTERBEDDED WITH SILTY CLAY (CL); yellowish gray (5Y 7/2) to 32.5
then pale greenish yellow (10Y 8/2), 3" lense of sandy silt with 30% very fine grain sand
at 32.2".

K

AN AN AN NN QNN NN NN

SIS

Hydrated
Bentonite
Pellets

- 10-20 Filter
Pack Sand

6" Schedule 40

(Continued Next Page)




O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER PC-148

PAGE 2 OF 2

PROJECT NUMBER

2027.02

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)
SAMPLE TYPE
NUMBER
FORMATION

us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

| 38
| 39

37

40

| 42
[ 43
| 44

41

45

| 46

| 48
| 49

47

50

CL

LEAN CLAY INTERBEDDED WITH SILTY CLAY (CL); yellowish gray (5Y 7/2) to 32.5
then pale greenish yellow (10Y 8/2), 3" lense of sandy silt with 30% very fine grain sand
at 32.2'". (continued)

Common caliche nodules, semi-hard.

PVC 0.010"
Slotted Well
Screen

16" Schedule 40
| PVC End Cap

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

Bottom of borehole at 50.0 feet bgs.
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O n 0 r t h g ate 300 Fank H. Ogawa Plaza, Sue 510

environmental management, inc.

PROJECT NAME _Tronox

Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

WELL NUMBER PC-149

PAGE 1 OF 2

PROJECT LOCATION _Henderson, NV

DATE STARTED _6/20/10 COMPLETED _6/23/10 TOC ELEVATION HOLE SIZE 9"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _30.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
[
z
S |8 |4
& gl Y % <§( 8 % e} MATERIAL DESCRIPTION WELL DIAGRAM
=z o o
< s
%)
M = 1
1 SIILTY SAND (SM); Reddish brown (5YR 5/4), 75% very fine to medium grain with
- coarse to very coarse grain angular to sub rounded sand, 15% silt, 10% angular to sub 7
2 rounded volcanic granules/pea gravel to 1/2", moderate calcareous cement and grain g }~§
B coatings throughout. /; I8
| 3 4 S
| 4 b
; 4K
N
Z:
| 6 4 &
D
[ 7 / >
YIINS
| s S
/ >
| 9 < § %~ Cement/Bentoni
10 / ,‘\ Grout
9 K
[ 11 N
12 / \
B < &
13 / > —6" Schedule 40
B % \ PVC Capped
14 1 N9 Riser
B / >
15
| S
| 16 / b
SN
| 17 o &
| 18
19 Hydrated
n Bentonite
20 Pellets
| 21
22 SILTY SAND WITH GRAVEL (SM); Yellowish brown (10YR 7/2), 65% very fine to
= medium grain with common coarse to very coarse grain angular to sub rounded sand,
23 20% volcanic and caliche granules/pea gravel to 1", 15% silt, moderate to common
B calcareous cement and calichification.
24
25 POORLY GRADED SAND WITH SILT (SP); Grayish orange (10YR 7/4), 90% very fine
to fine with medium to very coarse grain sub angular to sub rounded sand, 10% silt to
26 40' then 20% silt to 32', 1-2% volcanic granules to 1/4", moderate to common soft
B caliche cement and coatings, hard discontinuous caliche from 31.5-32".
27
| 28
| 29
30
| 31
- 32 §
33 LEAN CLAY (CL); Moderate yellowish gray (5GY 6/2) to 39' then yellowish gray to 41', % 10-20 Filter
= pale greenish yellow (10YR 8/2) to 50'. 6" caliche zone at 36'. Pack Sand
34 CL
35 6" Schedule 40

(Continued Next Page)
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WELL NUMBER PC-149

PAGE 2 OF 2

PROJECT NUMBER

2027.02

PROJECT LOCATION _Henderson, NV

DEPTH
(ft)
SAMPLE TYPE
NUMBER
FORMATION

us.Cs.
GRAPHIC
LOG

MATERIAL DESCRIPTION

WELL DIAGRAM

| 38
| 39

37

40

| 42
[ 43
| 44

41

45

| 46

| 48
| 49

47

50

CL

LEAN CLAY (CL); Moderate yellowish gray (5GY 6/2) to 39' then yellowish gray to 41',
pale greenish yellow (10YR 8/2) to 50'. 6" caliche zone at 36'. (continued)

Common caliche nodules to 1-1/2".

PVC 0.010"
Slotted Well
Screen

16" Schedule 40
| PVC End Cap

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

Bottom of borehole at 50.0 feet bgs.
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> horthgate

environmental management, inc.
PROJECT NAME _Tronox

WELL NUMBER PC-150

300 Frank H. Ogawa Plaza, Suite 510
94612
Telephone: 510-839-0688

BORING LOCATION

PROJECT NUMBER _2027.02

PAGE 1 OF 2

PROJECT LOCATION _Henderson, NV

DATE STARTED _6/29/10 COMPLETED _6/30/10 TOC ELEVATION HOLE SIZE 9"
DRILLING CONTRACTOR _WDC GROUNDWATER LEVELS: Y AT TIME OF DRILLING _26.00 ft
DRILLING METHOD _Sonic AFTER DRILLING _--- AT END OF DRILLING _---
LOGGED BY _EK CHECKED BY _JWO SURFACE CONDITIONS:
NOTES:
w
z
S |G|, o
T Fuw £ |9 |F
Eo| wa < |0 9
& E| OS5 s |o |9 MATERIAL DESCRIPTION WELL DIAGRAM
a 12 r |3 |-
= | ©
%)
I = 1
1 SILTY SAND WITH GRAVEL (SM); Reddish brown (5YR 5/4), 65% fine to medium
- grain with common coarse to very coarse grain angular to sub angular sand, 20%
2 angular to sub rounded volcanic and caliche granules/pea gravel to 3/4" with local 2-3"
B cobbles, 15% silt in matrix, moderate to common calcareous grain coatings and soft
[ 3 cement throughout.
| 4
5
| 6
7 - Cement/Bentoni
= Grout
| 8
9 Common-abu(?) soft cement.
10 —6" Schedule 40
11 PVC Capped
= Riser
| 12
| 13
14 Hydrated
| Bentonite
15 Pellets
| 16
| 17
| 18
| 19
20
| 21
| 22
| 23
| 24
25
26 : Decrease in silt to 5-10%, increase in pea gravel to 25-30%, 6" layer of 3-4" cobbles at
B 1¥  28.
| 27
28 *-8-12 Filter Pack
i 29 SILTY SAND WITH GRAVEL (SM); Brown (10YR 5/4), 60-75% fine to medium grain Sand
= with minor coarse to very caorse grain sand, 10-20% angular to sub rounded volcanic
30 granules/pea gravel to 1/2", 5-25% silt, slightly calcareous except 34-39'. Clean sand 6" Schedule 40
(<10% silt) at 28-28.5', 29-30', 31.5-32', 34-39'. Silty sand (20-25% silt) 28.5-29', PVC 0.020"
[ 31 30-31.5, 32-34". Slotted Well
| 32 Screen
| 33
| 34
35

(Continued Next Page)
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PROJECT NAME _Tronox
PROJECT NUMBER _2027.02

Telephone: 510-839-0688

BORING LOCATION

WELL NUMBER PC-150

PAGE 2 OF 2

PROJECT LOCATION _Henderson, NV

GENERAL NORTHGATE ENV _FORMATION_OS 2027.02_T_23_BORING_LOGS.GPJ 11/16/10

w
o z
T bl Q |y 8
Fo|l ol |Elc Fo
& | 4Ys <§( » % (@) MATERIAL DESCRIPTION WELL DIAGRAM
a L2 |z |5k~
=2 5P
) [T
36 SILTY SAND WITH GRAVEL (SM); Brown (10YR 5/4), 60-75% fine to medium grain
- with minor coarse to very caorse grain sand, 10-20% angular to sub rounded volcanic
37 granules/pea gravel to 1/2", 5-25% silt, slightly calcareous except 34-39'. Clean sand
B (<10% silt) at 28-28.5', 29-30', 31.5-32', 34-39'. Silty sand (20-25% silt) 28.5-29',
| 38 30-31.5', 32-34". (continued)
39 Common 3-4" thick hard calichified sand and clean sand.
- Common 3-4" thick hard calichified sand and clean sand. (continued) -
40 LEAN CLAY (CL); Light greenish gray (5GY 8/1), non-calcareous. 6" Schedule 40
| PVC End Cap
| 41
| 42 cL
| 43
| 44
45

Bottom of borehole at 45.0 feet bgs.




