APPENDIX D

Soil Boring Logs



Appendix D: Soil Boring Logs

Appendix D presents the soil boring and monitoring well constructions logs for all borings and monitoring wells
installed before and during the remedial investigation. Appendix D also contains the soil logs for shallow soil

samples collected from discrete soil sampling locations and background locations. The appendix contains the
following logs:

D.1: Soil Boring Logs

D.2: Soil Sample Log for background, delineation, and decision unit soil samples
D.2.1: Background Soil Sample Log
D.2.2: Delineation Soil Sample Log

D.2.3: Decision Unit Soil Sample Log
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Appendix D.1: Soil Boring Logs
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BOREHOLE LOG

WELL NO.

MW-1A

ARCADIS 11411 NE 124th Street, Suite 270, Kirkland, WA 98034 Tel: 425 821-2100 Fax: 425 821-2111 Page 1 of 1
PROJECT NUMBER: WAO000712.0003.00002 WELL COMPLETION DETAILS: ’
I IECT NAME: Reserve Silica Site TYPES DEPTH (FT BLS)
L - LOCATION: Ravensdale, WA SURFACE CASING GROUT TYPE: Concrete 02
LOGGED BY: Brett Bardsley SEAL TYPE: Bentonite chips 2-26
DRILLING €O Cascade Drilling Inc. WELL SCREEN: 15, 2" PVC screen, 0.010" slots 2843
DRILLER: Andy Flagan SAND PACK: 2 X 12 grade sand 26-44
DRILLING METHOD: Hollow Stem Auger BACKFILL: Bentonite chips 4455 5
DATE BEGUN: 07/11/05 TOTAL DEPTH DRILLED: 55.5
DATE COMPLETED: 07/11/05
SURVEYED ELEVATION: 609.83FT
DTW / (DATE): 35.43 (08/18/05)
> | &
% & %) N
o S| 21318
=l 2 1° 17812189 WELL
Zle 2] 8] %2 DESCRIPTION INSTALLATION
a o o w = -
= ) % g ]
~ w
2 O a
0
E maist ML SILT : olive gray; fine to coarse rounded gravel.
EN , R T O R —
§ moist ML 1.5 3,5.5 SILT : ofive gray; trace amounts of fine to medium grained sand: loose.
-1 ) - o o i T PP
; moist ML P 3.5.5 SHLT : yellowish-orange; trace amcunts offins to medium grained sand: weed debris; loass.
-15 4 ) A R  ararar 5
.4 moist sp 0.5 50 for -] GRAVELLY SAND : light brown; medium tq coarse grained sand; coarse rounded gravel; cobbles;
3 6 ‘| very dense. i i
204 .
] moist ML 0.5 Sosfor SANDY SILT WITH GRAVEL: grayish brown; fine to medium grained sand; fine rounded gravel; hard.
259 , e A
§ moist ML 04 5% for ¢ SILT WITH GRAVEL : light gray; fine rounded gravel; hard,
304 ' i
q moist sP 0.5 GRAVELLY SAND : light gray; coarse grained sand; fin rounded gravel; very dense.
354 , ot
E wet sP 0.5 ] GRAVELLY SAND : light gray; trace silt: medium to coarse grained sand; fine rounded gravel; very
4 dense. Note: Groundwater was encountered at approximately 33 feet below land surface (BLS).
40 3 .
o] wet ML 0.4 50 for SILT WITH SAND : light gray; fine to medium grained sand; trace amounts of fine rounded gravel,
E 4 very dense. ’
454 , R T U
3 wet ML 0.5 50ﬂfor SILT WITH SAND : fight gray; fine to medium grained sand; trace amounts of fine rounded gravel;
4 ° very dense.
-50 , -
- wet CL | 05 | s0for LEAN GLAY : light gray; fow to medium plasticity; hard,
[v]
sotor [ e e e sy T T
554 wet ct | os 6 K-<-4 U + fignt gray; low : '
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ARCADIS

WELL NO.

BOREHOLE LOG

MW-2A

11411 NE 124th Street, Suite 270, Kirkland, WA 98034

Tel: 425 821-2100 Fax: 425 821-2111

Page 1 of 1

PROJECT NUMBER:
F 'ECT NAME:

WA000712.0003.00002
Reserve Silica Site

WELL COMPLETION DETAILS:
TYPES

DEPTH (FT BLS)

S. . LOCATION: Ravensdale, WA SURFACE CASING GROUT TYPE: Concrete 0-2
LOGGED BY: Brett Bardslfa)'/ SEAL TYPE: Bentonite chips 2-23
DRILLING CO: Cascade Driliing Inc. WELL SCREEN: 15', 2" PVC screen, 0.010" siots 25-40
DRILLER: Andy Flagan SAND PACK: 2 X 12 grade sand 23-40
DRILLING METHOD: Hollow Stem Auger TOTAL DEPTH DRILLED: 43
DATE BEGUN: 07/12/05
DATE COMPLETED: 07/15/05
SURVEYED ELEVATION: 603.61FT
DTW / (DATE): 29.18 (08/18/05)
| @
. @ Z 5
w < 1%} g >
I _J > o) O]
|]_'_' E O 8 = 9 WELL
gl e | e @ 212 DESCRIPTION INSTALLATION
al @ | S| 4| E | E ' '
= ) o %) 3
: Q
L
] O a
0
] There was na recovery.
-5
] 0 NR There was no recovery.
4
1
-10 \
1 dv ML 0.5 S%IOI' SILT WITH GRAVEL : grayish brown; fine rounded gravel; hard.
-15 4
] 0 50250" There was no recovery.
-20 4 .
b 0 15,2550 There was no recovery.
] for 1"
.25
] 0 50 for There was no recovery.
. v]
.30 4
] 0 00150" There was no recovery.
354 ,
‘ 1 wet SP 1 f5.550_ 1 GRAVELLY SAND : dark brown; medium to coarse grained sand; fine rounded gravel; very dense.
or
40 , ,
i wet ML | 1.5 510,25 SANDY SILT WITH GRAVEL : dark brown: fine to medium grained sand; fine rounded gravel; hard.

bt e




BOREHOLE LOG

WELL NO.

MW-3A

a .

S

ARCADIS 11411 NE 124th Street, Suite 270, Kirkland, WA 98034 Tel: 425 821-2100 Fax: 425 821-2111 Page 1 of 1
PROJECT NUMBER: WAQ00712.0003.00002 WELL COMPLETION DETAILS:
F IECT NAME: Reserve Silica Site TYPES DEPTH (FT BLS)
+ - LOCATION: Ravensdale, WA SURFACE CASING GROUT TYPE: Concrete : 0-2
LOGGED BY: _ Brett Bardslfay SEAL TYPE: Bentonite chips 24
DRILLING CO: Cascade Drilling Inc. WELL SCREEN: 15, 2" PVC screen, 0.010" slots 4-20
DRILLER: Andy Flagan SAND PACK: 2 X 12 grade sand 5-20
DATE BEGUN: 07/12/05
DATE COMPLETED: 07/12/05
SURVEYED ELEVATION: 685.51 FT
DTW /(DATE): 6.09 (07/15/05)
> ©
3| 2| @
w < W = >
I — > 3 O]
=l 2 Sl 81 =19 WELL
52 | 28BS |2 DESCRIPTION INSTALLATION
Q Q Q W = E .
= g | | 2 | 3
. ') 5
3 O a
0
2 SM SILTY SAND WITH GRAVEL: grayish brown; coarse grained sand; fine rounded gravel.
]
-5 2 e e I St e bbbk b =T
1 wet SM 1.0 12,50 |- |: SILTY SAND WITH GRAVEL: grayish brown; coarse grained sand; fine rounded gravel; very.dense.
for8" [:]:1:
10 | T ———— 4
1 wet SM 0.4 50for [:]-1: SILTY SAND WITH GRAVEL: grayish brown; fine rounded gravel; hard.
4" . . -
15 ~ .
1 wet ML 0.5 50 for SILT WITH GRAVEL : light gray; fine rounded grave!; hard.
&
7 P S T T T S N e e T T e e e e e = -
204 e | oML | ooz | % FFEFEY SILTWITH GRAVEL : ight gray: fine rounded gravel; ard.




BOREHOLE LOG

WELL NO.

MW-4A

ARCADIS 11411 NE 124th Street, Suite 270, Kirkland, WA 98034 Tel: 425 821-2100 Fax: 425 821-2111 Page 10of1-
PROJECT NUMBER: WAQ00712.0003.00002 - WELL COMPLETION DETAILS:
! IECT NAME: Reserve Silica Site TYPES DEPTH (FT BLS)
L - LOCATION: Ravensdale, WA ' SURFACE CASING GROUT TYPE: Concrete 0-2
LOGGED BY: Brett Bardsley SEAL TYPE: Bentonite chips 24
DRILLING CO: Cascade Drilling Inc. WELL SCREEN: 15", 2" PVC screen, 0.010" slots 520
DRILLER: Andy Flagan SAND PACK: 2 X 12 grade sand 4-20
DATE BEGUN: 07/13/05 .
DATE COMPLETED: 07/13/05
SURVEYED ELEVATION: 701.85FT
DTW/ (DATE): 4.60 (07/15/05)
> ©
B x| o
4 = = 3 Q
= 5 3 3 9 Q WELL
ol o o I E|E
= v Z | 2 3
: o]
wl
2 O a
0
moist ML SILT WITH GRAVEL : light brown; trace amounts of fine grained sand; fine rounded gravel,
4.
54 o ol R PP PP |
moist ML 0.5 50 for SILT WITH GRAVEL : tight brown; trace amounts of fine grained sand; fine rounded grave!; hard.
&
-10 + S
1 wet SM 0.5' S0for | 1{:1: SILTY SAND WITH GRAVEL: grayish brown; coarse grained sand; fine rounded gravel; very dense.
5 e _
154 Ff 2 i o = m o m s e o ]
B wet SM 0.5 50for | i ] SILTY SAND WITH GRAVEL: grayish brown: coarse grained sand; fine rounded gravel; very dense.
& N
20 — 50 for bt O . ol: hard,
wet ML 0.5' 6 I ] [ SILT WITH GRAVEL : light gray; fine rounded gravel; hard,




BOREHOLE LOG

WELL NO.

MW-5A

ARCADIS 11411 NE 124th Street, Suite 270, Kirkiand, WA 98034 Tel: 425 821-2100 Fax: 425 821-2111 Page 1 of 1
PROJECT NUMBER: WAO000712.0003.00002 WELL COMPLETION DETAILS:
PROJECT NAME: Reserve Silica Site . TYPES DEPTH (FT-BLS)
LOCATION: Ravensdale, WA SURFACE CASING GROUT TYPE: Concrete 0-2
LUGGED BY: Brett Bardsley SEAL TYPE:  Bentonite chips 2-23
DRILLING CO: Cascade Drilling Inc. WELL SCREEN: 15", 2" PVC sereen, 0.010" slots 25-40
DRILLER: Andy Flagan SAND PACK: 2 X 12 grade sand 23-40
DATE BEGUN: 07/13/05
DATE COMPLETED: 07/13/05
SURVEYED ELEVATION: 607.61FT
DTW / (DATE). 33.33 (08/18/05)
> | @
21 2]
& ] > (% o
512181338 WELL
% 1) w CuKJ - O DESCRIPTION INSTALLATION
=2 . I
= v | | @ | 3
g O 5
=2 O a
0
] moist ML SILT: dark brown; trace amounts of coarse rounded gravel; cobbles.
54 ' AR A i TSNS |
] moist ML 1.5 5.8,12 SILT : dark brown; trace amounts of coarse rounded gravel; cobbles; very stiff.
104 I N o1 ol Y T T TP USRI |
1 moist ML 1.5 41{205'?0 GRAVELLY SILT: light gray; fine rounded gravel; hard,
] or
154 ,
. ] moist SP 1.0 15,59 { POORLY GRADED SAND WITH GRAVEL AND COBBLES: grayish brown; trace amounts of silt
E for 6 medium to coarse grained sand; fine rounded gravet; very dense.
204 ,
] moist ML 0.3 503£or SILT WITH GRAVEL : brown; fine rounded gravel; hard.
25 - _ ! T T T T s S s e e e e e e e -
] moist ML 1.0 22-560 GRAVELLY SILT: grayish brown; fine to coarse rounded gravel; cobbles; very dense.
] for 6"
304 .
1] moist SP 0.5 GRAVELLY SAND : grayish brown; some silt; coarse grained sand: fine rounded gravel; very dense.
]
B N A N =k ool SO -+
‘ wet SP 0.5 POORLY GRADED SAND WITH GRAVEL AND COBBLES: grayish browr; coarse grained sand; fine
E rounded gravel; very dense.
-40 1
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WELL NO.

BOREHOLE LOG | MW-6A

ARCADIS 11411 NE 124th Street, Suite 270, Kirkland, WA 98034 Tel: 425 821-2100 Fax: 425 821-2111 Page 1 of 1
PROJECT NUMBER:  WA000712.0003.00002 WELL COMPLETION DETAILS:
JECT NAME: Reserve Silica Site TYPES DEPTH (FT BLS)
~ < LOCATION: Ravensdale, WA SURFACE CASING GROUT TYPE: Concrete ' 0-2
LOGGED BY: Brett Bardsley SEAL TYPE: Bentonite chips 222
DRILLING COx Cascade Drilling Inc. WELL SCREEN: 15, 2" PVC screen, 0.010" slots 24-39
DRILLER: Andy Flagan SAND PACK: 2 X 12 grade sand 22-39
DRILLING METHQD: Hollow Stem Auger TOTAL DEPTH DRILLED: 40.0
DATE BEGUN: 07/14/05 '
DATE COMPLETED: 07/14/05
SURVEYED ELEVATION: 605.35FT
DTW / (DATE): 30.89 (08/18/05)
> ©
a o %)
w < W 2 >
© = = ) Q
| 5 O 319 el WELL
Bl g |9 L] 2|3 DESCRIPTION INSTALLATION
al 8 || 5| E|E ‘
E . (D ——
w x = ]
: @)
i
2 O a
0 .
] 9 ML SILT WITH GRAVEL AND COBBLES: brown; fine to coarse rounded gravel; cobbles.
-5 ‘ = e mmm mm m e e -t
j dry ML 1.0 ?8-29 SILT WITH GRAVEL AND COBBLES: brown; fine lo coarse rounded gravel; cabbles; hard,
or
-10 4 ) ' e b b e m e e e ]
] 9y ML 0.5 5%{” SILT : brown; fine to coarse rounded gravel; cobbles; hard.
454 ' bbb = e e e e ]
] moist ML 0.5 50 far GRAVELLY SILT: grayish brown; fine o coarse rounded gravel; hard.
J o
-20 -
] 0 508f°' There was no recovery.
254 ,
] moist ML 0.5 S%Eor GRAVELLY SILT: light gray; fine to coarse rounded gravel: hard.
.30 4 i
] ) 0.5 50850" There was no recovery.
5
] 0 There was no recovery.
<40 1




BORING / WELL COMPLETION LOG o
L4
ARCADIS 11411 NE 124th Street, Suite 270, Kirkland, WA 98034 Tel: 425 821-2100 Fax: 425 821-2111 Page 1 of 2
PROJECT NUMBER: WA000712.0013.00001 WELL COMPLETION DETAILS
PROJECT NAME: Reserve Silica Site DEPTH (FT BLS)
SITE LOCATION: Ravensdale, Washington WELL CASING: 2" Schedule 40 PVC 0-115
LOGGED BY: Brett Bardsley, L.G. 6 5/8" CONDUCTOR PIPE: Grouted with neat cement grout and 5% bentonite 0-40
DRILLING CO: Cascade Drilling, Inc. SURFACE CASING GROUT TYPE: Concrete 0-2
DRILLER: Jarod Kump & Todd Mecham SEAL TYPE: Bentonite chips 2-105
DRILLING METHOD: Air-Rotary Bridge Sand 105-107
DATE BEGUN:  12/04/06 SAND PACK: 2 X 12 grade sand 107-135
DATE COMPLETED: 12/05/06 WELL SCREEN: 20', 2" PVC screen, 0.010" slots 115-135
TOP OF PVC CASING ELEVATION (TOC): 701.08 feet BACKFILL.: 2 X 12 grade sand 135-155
DEPTH TO WATER BELOW TOC / (DATE): 26.51 (12/18/06) TOTAL DEPTH DRILLED: 165
] g
S | & 3
[ = >
L Z o Q
E|l E Q 3] o] WELL
o < O @ o) DESCRIPTION INSTALLATION
LLi w L ) 7
(=) o o (&) =
o E 7] b}
: | 2 =
(] O
=
E Above ground surface.
0
; 056 dry ML SANDY SILT: dark brown; fine grained sand; non-plastic; some wood debris.
-5 . FFFEFFH === === m e m e e e e e e
E 410 moist ML GRAVELLY SILT: light brown; fine rounded gravel; non-plastic.
-10 ‘;‘
3 10tk dry SM SILTY SAND: grayish brown; fine to medium grained sand. (
-15 _ 1510 20 dry SM g
-20 _ 2010 25 dry SM gg
b
259 20 dry SM B
-30 3 301035 dry SM
-35
g ronee dry oM SILTY SAND WITH GRAVEL: Same as above.
40 B dry F= === =] SHALE: light brown.
-45 3 451050 dry — — = _st'ﬁLE:i'gftfrfy_' ______________________________________
50 "= SHALE: Same as above
I L [————1 SHALE: Same as above
55 3 T
1, e dry | —— —— | SHALE: Same as above
60 - T BT
§ wee oy | —— —— | SHALE: Same as above
65 - Ny R S U
g oel dry [—— ——| SHALE: Same as above
70 3 e b o s e
3 s By | —— —— | SHALE: Same as above.
75 - Do L S
§ oew wy [—— —— SHALE: Same as above
80 T BTt e RS
3 swsh dry | —— —— | SHALE: Same as above
85 - T B o e
: a5 dry | —— —— 1 SHALE: Same as above
-90 _g 90 to 95 moist COAL: black
-95 = ool - - - - - - - - - - — -~ - - e e e e
§ sowdtn [ moist COAL: black
-100 = e




WELL NO.

)| BORING / WELL COMPLETION LOG  [ywe-1.DA
ARCADIS 11411 NE 124th Street, Suite 270, Kirkland, WA 98034 Tel: 425 821-2100 Fax: 425 821-2111 Page 2 of 2
PROJECT NUMBER: WA000712.0013.00001 WELL COMPLETION DETAILS
PROJECT NAME: Reserve Silica Site DEPTH (FT BLS)
SITE LOCATION: Ravensdale, Washington WELL CASING: 2" Schedule 40 PVC 0-115

LOGGED BY: Brett Bardsley, L.G. 6 5/8" CONDUCTOR PIPE: Grouted with neat cement grout and 5% bentonite 0-40
DRILLING CO: Cascade Dirilling, Inc. SURFACE CASING GROUT TYPE: Concrete 0-2
DRILLER: Jarod Kump & Todd Mecham SEAL TYPE: Bentonite chips 2-105
DRILLING METHOD: Air-Rotary Bridge Sand 105-107
DATE BEGUN:  12/04/06 SAND PACK: 2 X 12 grade sand 107-135
DATE COMPLETED: 12/05/06 WELL SCREEN: 20, 2" PVC screen, 0.010" slots 115-135
TOP OF PVC CASING ELEVATION (TOC): 701.08 feet BACKFILL: 2 X 12 grade sand 135-155
DEPTH TO WATER BELOW TOC / (DATE): 26.51 (12/18/06) TOTAL DEPTH DRILLED: 155
-  end
< Z n
> i 1%} >
e E
T ] 4 & Q
= E 8 (&) - WELL
o | = ! ) o) DESCRIPTION INSTALLATION
o) W @ O &=
Q. 2 (7} =
o g
: | @ e
o (@)
=
100 to 105 dry SANDSTONE: light gray; well sorted fine grained sand.
105 9 50110 | anw |00 PRTeTob o mmmmm e e e e e e ]
gl dry SANDSTONE: Same as above except fine to medium grained sand.
L L T N I o Rttt b b T T T —————
Mot 115 | dry SANDSTONE: Same as above.
115 4 cc10 |l aw | FRtemta e e e e e oo
Mbwadn) - oy SANDSTONE: Same as above.
“120 3 o005 | aw |0 [ttt oot m e e e e e ]
Agditadasy) iy SANDSTONE: Same as above.
125 3 12610 130 moist | . . [BLeerel T il s BT T SR P T S S S s Sis e mes s s e
ol8 SANDSTONE: Same as above except only fine grained sand.
-130 | PRtemta e e ]
190t01e8 | mowt SANDSTONE: Same as above.
AR e | o | R o s p o e s e sl s i 6
SANDSTONE: Same as above except fine to medium grained sand
-140 O e ekttt
o145 | - rioist SANDSTONE: Same as above.
145 3 14510150 T RN s O] e e e e e R e e
oo SANDSTONE: Same as above except fine grained sand.
-150 150 to 155 Mot | [ e e L s S RS SS mESR S sE Se See m =

-165

SANDSTONE: Same as above except fine to medium grained sand.




BORING / WELL COMPLETION LOG

WELL NO.

MWB-2LDA

ARCADIS 11411 NE 124th Street, Suite 270, Kirkland, WA 98034 Tel: 425 821-2100 Fax: 425 821-2111 Page 1 of 2
PROJECT NUMBER: WA000712.0013.00001 WELL COMPLETION DETAILS
PROJECT NAME: Reserve Silica Site TYPES DEPTH (FT BLS)
SITE LOCATION: Ravensdale, Washington
LOGGED BY:  Brett Bardsley, L.G. WELL CASING: 2" Schedule 40 PVC 0-110

DRILLING CO: Cascade Drilling, Inc.

6 5/8" CONDUCTOR PIPE: Grouted with neat cement grout and 5% bentonite 0-70

DRILLER: Jarod Kump & Todd Mecham SURFACE CASING GROUT TYPE: Concrete 0-2
DRILLING METHOD: Air-Rotary SEAL TYPE: Bentonite chips 2-103
DATE BEGUN:  11/30/06 Bridge Sand 103-105
DATE COMPLETED: 12/05/06 SAND PACK: 2 X 12 grade sand 105-125
TOP OF PVC CASING ELEVATION (TOC): 738.06 feet WELL SCREEN: 18', 2" PVC screen, 0.010" slots 110-125
DEPTH TO WATER BELOW TOC / (DATE): 36.82 (12/18/06) TOTAL DEPTH DRILLED: 125
) e
< 5 7))
& = 2 e
L Z ! Q
l:l_: E 8 o 9 WELL
| = & v o) DESCRIPTION INSTALLATION
e Y i O E
o '-'-_3 n &
] ) >
%) (@)
=
5 Above ground surface.
0- e
§ btos dry SMm : : : : ; SILTY SAND WITH GRAVEL: grayish brown; fine rounded gravel; fine to coarse grained sand.
5 5t0 10 d SM B 5 1 51 Rttt e R L EEEELE LR,
E ry el g : SILTY SAND WITH GRAVEL: Same as above.
'10_§ 1010 15 d SM R 511 5] B e e e T SRR
E y ; ; i ; ; SILTY SAND WITH GRAVEL: Same as above.
-15 3 151025 turated GM "V:: '
E safirate & ; “QQ =4 SILTY GRAVEL: brown; fine rounded gravel; non-plastic. Groundwater was encountered at
7 > Qo » 3 approximately 15 feet bls.
E OP.
-20 5 NOZ7 0
S0
-25 3 5C)“ _PQ ________________________________________________
§ 0% | saturated | GM [ACHCAL SILTY GRAVEL: Same as above.
] ORP
30 - | nan
q ROwek | moist ML SANDY SILT: grayish brown; non-plastic.
353 w040 wet cumL |/
E e SILTY CLAY WITH GRAVEL: grayish brown; fine rounded gravel; low to medium plasticity.
40 3 .
3 40148 Hgist ML SILT: light brown; non-plastic; some wood debris.
Y e | most | M [T o smmm ™77 77 T
-50 - 50 o 60 ist T R [ | [ reamireiasmidaminiddei bbb shiltebetibibi ol tainlin i
E o GRAVELLY SILT: light gray; fine rounded gravel.
-55 " ML
60 . bbb o i i i s s e 8 e
§ e | ot L GRAVELLY SILT: Same as above.
65
; 770 diy ——] l?IIS'I‘ALE: light gray; trace fine grained sand. Note: Bedrock was encountered at approximately 67 feet
70 700075 d e
E b A SANDSTONE: light gray; well sorted fine grained sand.
75 4 B B T T
i Telee"s| SANDSTONE: Same as above.
-80 - DO I
1 e dry *e%e%e | SANDSTONE: Same as above.




BORING / WELL COMPLETION LOG

WELL NO.

4 v x‘i
ARCADIS 11411 NE 124th Street, Suite 270, Kirkland, WA 98034 Tel: 425 821-2100 Fax: 425 821-2111 Page 2 of 2
PROJECT NUMBER: WAQ00712.0013.00001 WELL COMPLETION DETAILS
PROJECT NAME: Reserve Silica Site TYPES DEPTH (FT BLS)
SITE LOCATION: Ravensdale, Washington
LOGGED BY: Brett Bardsley, L.G. WELL CASING: 2" Schedule 40 PVC 0-110
DRILLING CO: Cascade Drilling, Inc. 6 5/8" CONDUCTOR PIPE: Grouted with neat cement grout and 5% bentonite 0-70
DRILLER: Jarod Kump & Todd Mecham SURFACE CASING GROUT TYPE: Concrete 0-2
DRILLING METHOD: Air-Rotary SEAL TYPE: Bentonite chips 2-103
DATE BEGUN:  11/30/06 Bridge Sand 103-105
DATE COMPLETED: 12/05/06 SAND PACK: 2 X 12 grade sand 105-125
TOP OF PVC CASING ELEVATION (TOC): 738.06 feet WELL SCREEN: 18', 2" PVC screen, 0.010" slots 110-125
DEPTH TO WATER BELOW TOC / (DATE): 36.82 (12/18/06) TOTAL DEPTH DRILLED: 125
- =
< Z 1)
> w 0 >
i 2 < 0]
E| E 9 o S WELL
a | £ 1 % o} DESCRIPTION INSTALLATION
& Y o O B
ol = 7 =
s b ;
< 2 3
(7] o
=
-85 _ 85 to 90 dry
-90 — 90to 95 dry
-95 ': 95 to 100 dry
-100 - el
2 TRRRASS 1By Tetee’o| SANDSTONE: Same as above
105 = B LT eI RSP
g eteo | dy TeTee”e| SANDSTONE: Same as above
-110 —; 110t0 115 ist _:"E':"; ______________________________________________ 1
E LoE .*.°.°.*| SANDSTONE: Same as above except some shale.
115 3 . Lt
1 11610120 | - moist = —— | SHALE: light gray.
120 4 ) o et s D B Bk A e
g 1eOteieb ot = —— —{ SHALE: Same as above.

-125




BORING / WELL COMPLETION LOG

WELL NO.

MWB-3LDA

‘ 4
ARCADIS 11411 NE 124th Street, Suite 270, Kirkland, WA 98034 Tel: 425 821-2100 Fax: 425 821-2111 Page 1 of 2
PROJECT NUMBER: WA000712.0013.00001 WELL COMPLETION DETAILS
SITE LOCATION: Ravensdale, Washington
LOGGED BY: Brett Bardsley, L.G. WELL CASING: 2" Schedule 40 PVC 0-125
DRILLING CO: Cascade Drilling, Inc. 6 5/8" CONDUCTOR PIPE: Grouted with neat cement grout and 5% bentonite 0-30
DRILLER: Jarod Kump & Todd Mecham SURFACE CASING GROUT TYPE: Concrete 0-2
DRILLING METHOD: Air-Rotary SEAL TYPE: Bentonite chips 2-115
DATE BEGUN:  11/30/06 Bridge Sand 116-117
DATE COMPLETED: 12/05/06 SAND PACK: 2 X 12 grade sand 117-145
TOP OF PVC CASING ELEVATION (TOC): 740.59 ft WELL SCREEN: 20', 2" PVC screen, 0.010" slots 125-145
DEPTH TO WATER BELOW TOC / (DATE): 7.08 (12/18/06) TOTAL DEPTH DRILLED: 145
| =
<C 4 %)
> L [7)] >
o =
g £ & 3 3 WELL
= =
a £ 3 v o) DESCRIPTION INSTALLATION
5| Y 4 O E
o E » =5
T | o >
n o
=
; Above ground surface
0
§ 0105 dry SM SILTY SAND WITH GRAVEL: gray; fine rounded gravel; coarse grained sand.
'5'§ 51010 moist GO [T oot oot B i S i i
3 ols i SILTY SAND WITH GRAVEL: gray; fine rounded gravel; fine to medium grained sand
-10 3 101015 ist Muse: [LRRIIN o g e p e e e Sty
3 mois l- IV ( ’> CLAYEY SILT WITH GRAVEL: gray; fine rounded gravel; low plasticity.
-15 " 1510 21 d SM
E ry SILTY SAND: grayish brown; medium grained sand.
-20 -
] 2129 | moist COAL: black.
-25
E [os s s eS  S e R e S R S R A R RS S SR S E R DRSS m e \
30 E SHALE: light gray.
-30 9 291030
] ew gw — —— —{ SHALE: Same as above except olive gray.
35 e B N N
] w4 sy = —— —{ SHALE: Same as above.
-40 — 40045 —: _'__:
E dry — —— —{ SHALE: Same as above except light brown.
45 _§ _T__—_—_ ________________________________________________
E Ariof0 dry — —— —{ SHALE:light gray.
MR pea | 4 RO
E Yy 0®0%.°, | SANDSTONE: light gray; well sorted fine grained sand.
55 - EI IO I
e i “e7ee”e] SANDSTONE: Same as above
60 - BN et
q %y Zete”e?s] SANDSTONE: Same as above
-65 _ 6510 70 dry .
-70 " 70t0 75 dry
75 1 750 80 dry
-80 :
§ ree dry et —1 SANDSTONE: Same as above.




BORING / WELL COMPLETION LOG

WELL NO.

J A Y
ARCADIS 11411 NE 124th Street, Suite 270, Kirkland, WA 98034 Tel: 425 821-2100 Fax: 425 821-2111 Page 2 of 2
PROJECT NUMBER: WA0007.1.2.00'13.00001 WELL COMPLETION DETAILS
PROJECT NAME: Reserve Silica Site TYPES DEPTH (FT BLS)
SITE LOCATION: Ravensdale, Washington
LOGGED BY:  Brett Bardsley, L.G. WELL CASING: 2" Schedule 40 PVC 0-125

DRILLING CO: Cascade Drilling, Inc.

6 5/8" CONDUCTOR PIPE: Grouted with neat cement grout and 5% bentonite 0-30

DRILLER: Jarod Kump & Todd Mecham SURFACE CASING GROUT TYPE: Concrete 0-2
DRILLING METHOD: Air-Rotary SEAL TYPE: Bentonite chips 2-115
DATE BEGUN:  11/30/06 Bridge Sand 115-117
DATE COMPLETED: 12/05/06 SAND PACK: 2 X 12 grade sand 117-145
TOP OF PVC CASING ELEVATION (TOC): 740.59 ft WELL SCREEN: 20', 2" PVC screen, 0.010" slots 125-145
DEPTH TO WATER BELOW TOC / (DATE): 7.08 (12/18/06) TOTAL DEPTH DRILLED: 145
wll |
< Z 7))
> w 1%} >
i 5 < o
T L o LL
= = 8 O 2 WE
| = o ) o) DESCRIPTION INSTALLATION
a u @ o =
o =) o -
= 7 3
%) (@)
=
-85 _ 85 to 90 dry
-90 _é 90 to 95 moist
-95 _ 95 to 100 moist
-100 _ 100to 105 moist °
-105 — 105 to 110 moist °
-110 " 110t0 115 moist .
-115 _ 11510 120 moist ° o
-120 _ 120 t0 125 moist o o
-125 -3
: 12510 135 wet 0%0%0%,°[ SANDSTONE: Same as above
-135 - T i 2 e ot e s e T o e |
G ISR | Saiorme o7ee”s| SANDSTONE: Same as above.
-140 ettt

-145




BORING / WELL COMPLETION LOG

WELL NO.

LOGGED BY: Wayne Harmon

ARCADIS 11411 NE 124th Street, Suite 270, Kirkland, WA 98034 Tel: 425 821-2100 Fax: 425 821-2111 Page 1 of 2
PROJECT NUMBER: WA000712 WELL COMPLETION DETAILS
PROJECT NAME: Reserve Silica Site DEPTH (FT BLS)
SITE LOCATION: Ravensdale, Washington WELL CASING: 2" Schedule 40 PVC 0-150

6 5/8" CONDUCTOR PIPE: Grouted with neat cement grout and 5% bentonite 0-21.5

DRILLING CO: Cascade Drilling, Inc. SURFACE CASING GROUT TYPE: Concrete 0-138
DRILLER: Todd Mecham SEAL TYPE: Bentonite chips 138-148
DRILLING METHOD: Air-Rotary SAND PACK: 2 X 12 grade sand 148-160
DATE BEGUN:  12/06/02 WELL SCREEN: 10, 2" PVC screen, 0.010" slots 160-160
DATE COMPLETED: 12/09/02 BACKFILL: 2 X 12 grade sand 160-165
TOP OF PVC CASING ELEVATION (TOC): 932.69 feet TOTAL DEPTH DRILLED: 165
DEPTH TO WATER BELOW TOC / (DATE): 33.20 (12/28/06)
) B
< pre »
> W %] >
i | 2 S | @
.:E E 8 3 9 WELL
| = = ) o) DESCRIPTION INSTALLATION
ol 4 | g O E
o E 7] =
| @ >
n (@)
=
04
3 e Gl /// LEAN CLAY: reddish brown; with pieces of coal.
e I B N, ey b e e e e T T IO S SO S L OO S e -
E 5t0 10 CL /// SILTY CLAY: reddish brown; with coal fragments.
A0 jopts |00 | oL FFE S G e -
E Hetede cL / / SILTY CLAY: dark gray; gravel with coal fragments.
A rms | | s B S  mmmmmmimm  n =
E L cL /// SILTY CLAY: gray; gravel with coal fragments.
-20 — 22 i §1 — T 4 GRAVEL: Layer of 3/4" minus gravel.
1 3 MR
-25 Sl oSN ek e atdetelen: y
1 2re CL SILTY SAND: gray; with shale fragments.
30 . =
g a0-a7 ML &TY CLAY: gray; some gravel and sand.
-35 E || SANDY SILT: gray brown.
3 374 Y O I O I I e
-40 - SANDY SILT: gray brown.
R COAL
-45 —.
E R . [ 00t a
50 3 COAL
ER T N PO =
55 _; COAL
60 _? COAL
E I A N B [V Ove e i
65 _; COAL
E 7 L A [V v 7
70 3 COAL
E roxgl 2*. ", "\ SHALE: gray; sandy.
-75 -é L ° g ° . ° X °
g P K SANDSTONE: gray; silty.
-80 | == = | SHALE: buff colored.
-85 ety
1 erar [ T i T T T S R S TR AT TR S = S ™
90 ‘§ =T SHALE: brown gray.
-95 3 e
100 g s :::?_: SHALE: brown gray; silty.




BORING / WELL COMPLETION LOG

VVELL NU.

SITE LOCATION: Ravensdale, Washington

| MWB-1SDSP
ARCADIS 11411 NE 124th Street, Suite 270, Kirkland, WA 98034 Tel: 425 821-2100 Fax: 425 821-2111 Page 2 of 2
PROJECT NUMBER: WA000712 WELL COMPLETION DETAILS
PROJECT NAME: Reserve Silica Site DEPTH (FT BLS)
WELL CASING: 2" Schedule 40 PVC 0-150

LOGGED BY: Wayne Harmon 6 5/8" CONDUCTOR PIPE: Grouted with neat cement grout and 5% bentonite 0-21.5
DRILLING CO: Cascade Dirilling, Inc. SURFACE CASING GROUT TYPE: Concrete 0-138
DRILLER: Todd Mecham SEAL TYPE: Bentonite chips 138-148
DRILLING METHOD: Air-Rotary SAND PACK: 2 X 12 grade sand 148-160
DATE BEGUN:  12/06/02 WELL SCREEN: 10, 2" PVC screen, 0.010" slots 150-160
DATE COMPLETED: 12/09/02 BACKFILL.: 2 X 12 grade sand 160-165
TOP OF PVC CASING ELEVATION (TOC): 932.69 feet TOTAL DEPTH DRILLED: 165
DEPTH TO WATER BELOW TOC / (DATE): 33.20 (12/28/06)
-l il
< = 1)
> [t o >
& | & S | @
& £ S O o] WELL
b = o ) o) DESCRIPTION INSTALLATION
o iy 4 O B
0. E ()] =
2 | 2 =
on (@)
=
-105 —— —
110 Lt i : " : : i SANDSTONE: grayish tan; silty.
115 Tele el
sn veverels| SANDSTONE: grayish tan; sity
-125
PR SANDSTONE: grayish tan; ity.
-135
140 e SANDSTONE: grayish tan; sily.
-145 .
150 s : : :: : : : : SANDSTONE: grayish tan; silty
195 3 45165 | saturated LR P T ket e §
-160 o ‘ o . ' . '

-165




1 FTTTTITT] IATTT

Ot cL (/// LEAN CLAY: reddish brown; with pieces of col.

B i B a B S e e e e e e e e e e s s -

L L /// SILTY CLAY: reddish brown; with coal fragments.

103 401015 cL R L T TS o Tl bni i LA A A T A o
E SILTY CLAY: dark gray; silty; wtih coal fragment and gravel pieces.

153 A SRR S =
e = SILTY CLAY: Same as above.
E Vi

-20 Jg 181398 SM i ! : GRAVEL: 3/4 minus; small amount of sandy fines.

25 _E R 5 / ;L "1 SILTY SAND: light gray/brown; coal pieces & shale flakes.
E /// SILTY CLAY: gray to brown; some gravel and sand.

30 3 301035 CL / ““““““““““““““““““““““““““
E / SILTY CLAY: Same as above.

353 ss10a75 cL / ooy amwaenom. K
- 37.5t0 42 cL T e e e R e e e e e e e e e e i

-40 -3 / SILTY CLAY: gray to brown.

45 _ ko ==—= SHALE: buf colored.
1 471052

-50
§ 52085

-55 g 51057
1 s7t062

-60
3 e2t067

-65 =
3 67072

-70 4
i 721077

-75
3 771081

-80
] BE

-85
i e7t097

-90

-95 —-
3 o7to107 e i

-100 _3‘ === SHALE: buff colored.

BORING / WELL COMPLETION LOG T
ARCADIS 11411 NE 124th Street, Suite 270, Kirkland, WA 98034 Tel: 425 821-2100 Fax: 425 821-2111 Page 1 of 3
PROJECT NUMBER: WA000712 WELL COMPLETION DETAILS
PROJECT NAME: Reserve Silica Site DEPTH (FT BLS)
SITE LOCATION: Ravensdale, Washington WELL CASING: 2" Schedule 40 PVC 0-255
LOGGED BY: Wayne Harmon 6 5/8" CONDUCTOR PIPE: Grouted with neat cement grout and 5% bentonite 37.5
DRILLING CO: Cascade Drilling, Inc. SURFACE CASING GROUT TYPE: Concrete 0-243
DRILLER: Todd Mecham SEAL TYPE: Bentonite chips 243-253
DRILLING METHOD: Air-Rotary SAND PACK: 2 X 12 grade sand 253-265
DATE BEGUN:  12/03/02 WELL SCREEN: 10, 2" PVC screen, 0.010" slots 255-265
DATE COMPLETED: 12/09/02 BACKFILL: 2 X 12 grade sand 265-270
TOP OF PVC CASING ELEVATION (TOC): 931.77 FT TOTAL DEPTH DRILLED: 270
DEPTH TO WATER BELOW TOC / (DATE): 48.26 (12/28/06)
o | b=
2 E |3
4 2 %
L P-4 pe Q
,_:E = (@) O Q WELL
a | £ o7 ¥ o DESCRIPTION INSTALLATION
L w w ) 5
o E n =
Z | o =
o) O
=
Above ground surface.
0




BORING / WELL COMPLETION LOG

WELL NO.

ARCADIS 11411 NE 124th Street, Suite 270, Kirkland, WA 98034 Tel: 425 821-2100 Fax: 425 821-2111 Page 2 of 3
PROJECT NUMBER: WA000712 WELL COMPLETION DETAILS
PROJECT NAME: Reserve Silica Site DEPTH (FT BLS)
SITE LOCATION: Ravensdale, Washington WELL CASING: 2" Schedule 40 PVC 0-255
LOGGED BY: Wayne Harmon 6 5/8" CONDUCTOR PIPE: Grouted with neat cement grout and 5% bentonite 37.5
DRILLING CO: Cascade Drilling, Inc. SURFACE CASING GROUT TYPE: Concrete 0-243
DRILLER: Todd Mecham SEAL TYPE: Bentonite chips 243-253
DRILLING METHOD: Air-Rotary SAND PACK: 2 X 12 grade sand 253-265
DATE BEGUN:  12/03/02 WELL SCREEN: 10', 2" PVC screen, 0.010" slots 255-265
DATE COMPLETED: 12/09/02 BACKFILL: 2 X 12 grade sand 265-270
TOP OF PVC CASING ELEVATION (TOC): 931.77 FT TOTAL DEPTH DRILLED: 270
DEPTH TO WATER BELOW TOC / (DATE): 48.26 (12/28/06)
L g
<C Z 7))
& i 2] >
(0 o 5 0)
i L £
i E 8 ) 9 WELL
B = o %) e} DESCRIPTION INSTALLATION
o W o o =
o 2 %) =
z2 | o =
%) O
=
-105 Sy
1 107t0 117 SOOI .
110 e%u","| SANDSTONE: buffcobored
_115_2 Tetelete
3 11710127 wet Kol el :
120 _: Bty SHALE: buff colored.
1125 ==
3 12710137 wet "
130 _g SANDSTONE: silty.
1135
3 13710147 wet | 0 Jeee Tt I T o e S s S o S ) o e e 9
140 _g SANDSTONE: Same as above.
145
3 147t0157 [ wet | 000 [els e ST - O N R (P IGAT E  a T
150 _: SANDSTONE: Same as above.
1155 3
15700067 | | s e i e T B i i S 7
160 _; SANDSTONE: gray; silty.
-165 =
Jer0177| | 0 [eeTIFT oo T VORI BT A e e i
170 _: SANDSTONE: Same as above.
175
70187 | | eSS oo N M e T S
180 _; SANDSTONE: gray; silty with some coal
-185
Je7t0197 | | 0 [ eeT oo -- e e i R S i
190 -E SANDSTONE: gray.
-195 -3
1970207 | |  JeeTe e iy 7 = = oot SR S S s s e e e T o
200 _; SANDSTONE: Same as above.
1205




WELL NO.

BORING / WELL COMPLETION LOG  [wB.1DDSP

4.4
ARCADIS 11411 NE 124th Street, Suite 270, Kirkland, WA 98034 Tel: 425 821-2100 Fax: 425 821-2111 Page 3 of 3

PROJECT NUMBER: WAQ00712
PROJECT NAME: Reserve Silica Site

WELL COMPLETION DETAILS
DEPTH (FT BLS)

SITE LOCATION: Ravensdale, Washington WELL CASING: 2" Schedule 40 PVC 0-255
LOGGED BY: Wayne Harmon 6 5/8" CONDUCTOR PIPE: Grouted with neat cement grout and 5% bentonite 37.5
DRILLING CO: Cascade Drilling, Inc. SURFACE CASING GROUT TYPE: Concrete 0-243
DRILLER: Todd Mecham SEAL TYPE: Bentonite chips 243-253
DRILLING METHOD: Air-Rotary SAND PACK: 2 X 12 grade sand 253-265
DATE BEGUN:  12/03/02 WELL SCREEN: 10', 2" PVC screen, 0.010" slots 255-265
DATE COMPLETED: 12/09/02 BACKFILL: 2 X 12 grade sand 265-270
TOP OF PVC CASING ELEVATION (TOC): 931.77 FT TOTAL DEPTH DRILLED: 270
DEPTH TO WATER BELOW TOC / (DATE): 48.26 (12/28/06)
ol
g B | g
ElE | S| 3
i 1 (o)
- FZ- 8 O = WELL
& £ & % o) DESCRIPTION INSTALLATION
o o 4 O i
o E » =
z |2 >
n (@]
=
207 to 217 NI B [ el e =
210 . : 5 : i : . : SANDSTONE: Same as above.
215 Tele Tele
“itweet “e%e%e e SANDSTONE: Same as above except with some coal
-220 ° . ° 4 ° . ° i
.225 le Telele
227 t0 287 RSO N S e e oy e R i =
1230 o2etets | SANDSTONE:gray
.235 Telele te
237 to 242 EFCHCION R Rl T o ot ey | I -
.240 lelete SANDSTONE: gray.
24210 247 :.:.:.:.
-245 . o < o 4 L] S °
247 to 257
-250
-255
257 to 270 e '
260 Tetelets SANDSTONE: Same as above.
265 elelele’

=270




L7

Test Well 2

INDUSTRIAL MINERAL PRODUCTS

RAVENSDALE

1

e s

‘. 2-INCH PVC PIPE

Y 1g99.9’

.010 INCH SLOT 8I1ZE PVC LS. ", ¢
BCREEN ZSESs: PEA GRAVEL

HOLE 6° DIAMETER BY AIR-ROTARY

B-INCH CASING WITH LOCKING CAP

e EL. 927’

.8ILICA SAND BACKFILL

SWL 2/21/85

-7

GRAVELLY DARIFT
12/

GRAY TILL

BOULDER AT 30 FEET

32’
GRAY-BRQWN SHALE
45’

COAL WITH SHALE

a7’

LIGHT GRAY SHALE

= 123°

COAL AND BHALE
1307

GRAY BROWN SHALE

= 150’

LIGHT GRAY CLAY-SHALE

~

SLIGHTLY DAMP AT 230 FEET

248’ BOME COAL

ABANDONED MINE WORKINGS

iy 9264
TOTAL DEPTH

NOTE: ALL BEDS HAVE STEEP WESTERLY DIP

BECOMES SILTY AT 238 FEET WITH




“emCH CASING WITH
LOCKING CAP ol. 937"
= 8’

LIRS ~EA¥E,§SDRLE . . R T L A AL 7'2":--5\”.'.‘:1?'
ATTACHMENT 25 ‘

MWB-4(S,M,D)DSP

e

T

J1Mid 24.21° 8wi

‘. . MAY, 1986
38.04'H 13§.§32

J1 B 42.8°

s 1 ozt 50r BENTONITE SEAL

. 0
“| |4 |s, PEA GRAVEL FILL
* 2-INCH THREAD & COUPLED

. PYC PIPE

' .010-INCH BLOT SIZE PVC ,
Ll |+ BCREEN WITH SILICA SAND PACK

.93.3"

.103.3°

- [T

-

2
] °o*

i- -

o pmon 133' BENTONITE SEAL
2

,7

® e4" .

é 213.9’
82239

8-WCH DIAMETER HOLE BY AIR ROTARY

4107
~F4110°

"{2eg’ BOTTOM OF HOLE

FILL FIGURE 3 ‘
STRATIGRAPHIC SECTION AND
17° SCHEMATIC OF PIEZOMETER P

1 RED ORANQE S8ANDSTONE  FOR TEST WELL

,'}25' , #4_

GRAY TO LAVENDER CLAYSTONE

84’

COAL & GRAY SBILTSTONE
MOISTURE AFTER 94’

SRAY BROWN OR BUFF SAMDSTONE

GRAY BLACK SANDSTONE
DAMP

‘d128"

GRAY BROWN OR BUFF

| BLTSTONE WITH 80OME COAL, DRY

i 185° MOISTURE

NOTE: ALL BEDS HAVE 60-80>
WESTERLY DIP




BORING / WELL COMPLETION LOG

WELL NO.

MWB-5DSP

ARCADIS

11411 NE 124th Street, Suite 270, Kirkland, WA 98034

Tel: 425 821-2100 Fax: 425 821-2111

Page 1 of 1

PROJECT NUMBER: WA000712.0013.00001

PROJECT NAME: Reserve Silica Site

SITE LOCATION: Ravensdale, Washington

LOGGED BY:

Brett Bardsley, L.G.

DRILLING CO: Cascade Drilling, Inc.

DRILLER:

DRILLING METHOD: Air-Rotary

DATE BEGUN:

11/27/06
DATE COMPLETED: 11/29/06

TOP OF PVC CASING ELEVATION (TOC): 931.45

DEPTH TO WATER BELOW TOC / (DATE): 20.56 (12/28/06)

Jarod Kump & Todd Mecham

WELL COMPLETION DETAILS
TYPES

DEPTH (FT BLS)

WELL CASING: 2" Schedule 40 PVC

6 5/8" CONDUCTOR PIPE: Grouted with neat cement grout and 5% bentonite

SURFACE CASING GROUT TYPE:
SEAL TYPE:

Concrete
Bentonite chips
Bridge Sand
SAND PACK: 2 X 12 grade sand
WELL SCREEN:

TOTAL DEPTH DRILLED:

10', 2" PVC screen, 0.010" slots

0-73
0-20
0-2
2-61
61-63
63-83
73-83
83

DEPTH
SAMPLE INTERVAL

MOISTURE CONTENT

U.S.C.S. CLASS

LITHOLOGY

DESCRIPTION

WELL
INSTALLATION

(=]

Oto5

[}
(¢,

5t010

4
=)

IFETTTRTIN] IYETTRTIT] [ATTTTITT FIVTTTT

aas
N=O
-~
[sX=]=]

—aaa
CIN—=

S
o

161t0 20

R
o

20to 25

)
o

25 to 30

&
<

30to 36

&
o

3510 40

A
)

40 to 45

A
o

45 to 50

50 to 65

&
o

56 to 60

8

6010 65

&
a1

1
(44
o
FTTE FYTTUTTTT] FRTTTTTETS VUTOT] FRTTTTTTNI IYTTRTTT] [TTTTVVITY FYTTTTTIT] [TTTTTVITY [TTTTTTITI FTTTVITTTI FTTTTTIUTI VTCTTIoT] FTTTTITTT

65t0 70

4
o

70t0 75

4
(S

75 to 80

&
S

80 to 83

moist

dry

dry

dry

dry

dry

dry

dry

dry

dry

dry

dry

dry

dry

dry

saturated

saturated

CLML

ML

ML

Above ground surface.

SILTY CLAY: yellowish orange; low plasticity; trace amounts of fine subrounded gravel.

SILT: light brown; non-plastic.
e e A R O S SRR W O PO o
SILT: Same as above,

SHALE: grayish brown; Note: Bedrock was encountered at approximately 11 feet bls.

e o o e o e e e - - - - - = '

SHALE: Same as above.




BORING / WELL COMPLETION LOG

WELL NO.

MWB-6DSP

W
ARCADIS 11411 NE 124th Street, Suite 270, Kirkland, WA 98034 Tel: 425 821-2100 Fax: 425 821-2111 Page 1 of 2
PROJECT NUMBER: WA000712.0013.00001 WELL COMPLETION DETAILS
PROJECT NAME: Reserve Silica Site DEPTH (FT BLS)
SITE LOCATION: Ravensdale, Washington WELL CASING: 2" Schedule 40 PVC 0-120
LOGGED BY: Brett Bardsley, L.G. 6 5/8" CONDUCTOR PIPE: Grouted with neat cement grout and 5% bentonite 0-20
DRILLING CO: Cascade Drilling, Inc. SURFACE CASING GROUT TYPE: Concrete 0-2
DRILLER: Jarod Kump & Todd Mecham SEAL TYPE: Bentonite chips 2-108
DRILLING METHOD: Air-Rotary Bridge Sand 108-110
DATE BEGUN:  11/28/06 SAND PACK: 2 X 12 grade sand 110-195
DATE COMPLETED: 11/30/06 WELL SCREEN: 75', 2" PVC screen, 0.010" slots 120-195
TOP OF PVC CASING ELEVATION (TOC): 902.35 feet BACKFILL: 2 X 12 grade sand 195-199
DEPTH TO WATER BELOW TOC / (DATE): 8.13 (12/28/06) TOTAL DEPTH DRILLED: 199
- =
Z
S i a
e ke >
] Z ] Q
E|l E ] o e WELL
o | £ o w e DESCRIPTION INSTALLATION
a| Y @ O £
[ = ") =
2 | & 3
) o)
=
0 g Above ground surface.
; b molst M SILTY SAND WITH GRAVEL: gray; fine rounded gravel; fine to coarse grained sand.
-5
E biod2 dry ML SILT: light brown; non-plastic; minor amounts of coarse grained sand.
-10 —:
g 121015 dry —_—— — SHALE:lightgray. Note: Bedrock was encountered at approximately 12 feet bls.
-15 § 15020 dry
-20 _é 200 25 dry
-25 _ 2510 30 dry
-30 _; 30to 35 dry
-35 _ 35t0 40 dry
-40 _é 40to 45 moist
-45 —g 45 to 50 moist
-50 __ 50 to 55 moist
-55 ’E 55 to 58 moist
-60 _? 58-67 moist
-65 -
3 67070 dry o
703 70075 d STeane
3 ry ®e%e "0’ o| SANDSTONE: grayish brown; well sorted fine grained sand.
-75 _é 75 to 80 wet "] SHALE:grayish brown. Note: Driller began introducing water in borehole at approximately 80 feet bls
3 r—_——_—" tohelp remove drill cuttings.
803 g0 Bt Co Eadels e o e e e e et
g | —— —— | SHALE: Same as above.
85 g 1y
'90 'E 90-95 o o o o
g ®e%e %0 SANDSTONE: light gray; well sorted fine grained sand.
-95 = B | e T SRRSO PSR
e *.°.*.°.| SANDSTONE: Same as above.
-100 - R e e e
g 1001 o.o.°.*.| SANDSTONE: Same as above.
105 3 105110 [0 7T SANDSTONE: Same asabove, ~ "7 TTTTTTTTTTTToomoomoom




BORING / WELL COMPLETION LOG

WELL NO.

ARCAD]S 11411 NE 124th Street, Suite 270, Kirkland, WA 98034 Tel: 425 821-2100 Fax: 425 821-2111 Page 2 of 2
PROJECT NUMBER: WA000712.0013.00001 WELL COMPLETION DETAILS
PROJECT NAME: Reserve Silica Site DEPTH (FT BLS)
SITE LOCATION: Ravensdale, Washington WELL CASING: 2" Schedule 40 PVC 0-120
LOGGED BY: Brett Bardsley, L.G. 6 5/8" CONDUCTOR PIPE: Grouted with neat cement grout and 5% bentonite 0-20
DRILLING CO: Cascade Drilling, Inc. SURFACE CASING GROUT TYPE: Concrete 0-2
DRILLER: Jarod Kump & Todd Mecham SEAL TYPE: Bentonite chips 2-108
DRILLING METHOD: Air-Rotary Bridge Sand 108-110
DATE BEGUN:  11/28/06 SAND PACK: 2 X 12 grade sand 110-195
DATE COMPLETED: 11/30/06 WELL SCREEN: 75', 2" PVC screen, 0.010" slots 120-195
TOP OF PVC CASING ELEVATION (TOC): 902.35 feet BACKFILL.: 2 X 12 grade sand 195-199
DEPTH TO WATER BELOW TOC / (DATE): 8.13 (12/28/06) TOTAL DEPTH DRILLED: 199
- o
S | @ 2
I [ >
Frag 'E 8 ) 9 WELL
& = e 2 @) DESCRIPTION INSTALLATION
=) w o O =
o 2 ) =
= B ;
I 24 L
() o
=
-110 110115
-115 115-120
-120 120-199
-125
SANDSTONE: Note: Recovery was poor from 125 to 199 feet bls. The observed drill cuttings were
-130 similar to the sample described above.
-135
-140
-145
-150
-155
-160
-165
-170
-175
-180
-185
-190
-195




GENERAL BH / TP / WELL RAVENSDALE-P-14.GPJ GINT STD A4.GDT 12/15/20

WELL NUMBER P-14

PAGE 1 OF 1

S GOLDER

CLIENT _Holcim

PROJECT NUMBER _152030402

DATE STARTED _11/20/20 COMPLETED
DRILLING CONTRACTOR _Cascade Dirilling
DRILLING METHOD _Sonic
LOGGED BY _T. Haskins, LG
NOTES _Ecology Well ID: BLZ447

PROJECT NAME _Reserve Silica Reclamation Site
PROJECT LOCATION _Ravensdale, WA
GROUND ELEVATION  Not Surveyed HOLE SIZE 6-inch
GROUND WATER LEVELS:
Y DURING DRILLING 40.0 feet bgs
Y AFTERDRILLING 31.09 feet bgs

11/20/20

CHECKED BY _G. Zimmerman

Bottom of borehole at 70.0 feet.

)

T Q

I

E g REMARKS P % MATERIAL DESCRIPTION WELL DIAGRAM

o &
] SRR ) Topsoil and Clay Cap Flush-mount
B 7 A . — — - monument
- ] Light gray CLAY, stiff, high plasticity, moist [MINE WASTE SOIL] and concrete

5 surface seal

i ] Dry
- 10 -
B 7 14

15 Light gray powder/SILT, dry [Cement Kiln Dust (CKD)]
- 20 7 ;
] Moist 3/8" hydrated
5 - bentonite
- - Wet, perched groundwater chips
- o5 -
- 30 -
- ] SFT T3 When sof Clayey SILT/CKD, moist
| _ mixed with water

35
o _ 36
S - ° o ,L CKD with gravel, moist
- 40 - PL | g 12/20
L o[ [ Gray SILT with gravel, moist [CKD] Colorado
I AN Mottled b d GRAVEL with silt and sand, d flten and
| . M ottled brown and gray, with silt and sand, dry filter pack

H 13 wh | f

- 45 s with wetor °(Nil4s  to moist MINE WASTE GRAVEL] around 0.010"
L - Pl Red and brown, SILT and gravel, oxidized, moist to slotted PVC
. o B wet [MINE WASTE SILT and CKD] screen from
= - PL | d 40 to 50 ft bgs
[ 50 ASEle
- E 151 Dry to moist End cap
B ] Mottled gray, SILT and clay, with sand and gravel,
- 55 - moist [MINE WASTE SILT and CKD]
B Glass fragments/paper present
B | pH 13 when soil

60 mixed with water Col h to dull bl ¢
i ] olor changes to dull gray, cobbles presen 3/8" hydrated
B i pH neutral when soil Highly weathered SANDSTONE, white, grades to orange at 61.5ft, bentonite
- 65 mixed with water oxidized, thinly laminated, dry to moist [SANDSTONE BEDROCK] chips
- 70 -




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

LOCATION: LDA Cover

RECORD OF BOREHOLE P-1 PROBE

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hydraulic Direct Push DATUM: Local
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 9/27/10
DRILL RIG: Geoprobe 7720DT

AZIMUTH: N/A
COORDINATES: N:

SHEET 1 of 2

ELEVATION: 745
INCLINATION: -90

1,712,874.52 E:127,628.32

OD

DEPTH
(f)
BORING METH

SOIL PROFILE

SAMPLES

PENETRATION RESISTANCE

DESCRIPTION

UsCs

GRAPHIC
LOG

ELEV.

DEPTH
(ft)

BLOWS
per 6in

NUMBER
TYPE

140 Ib hammer
30 inch drop

BLOWS /ft B
10 20 30 40

WATER CONTENT (PERCENT)

W, yw,
20 40 60 80

NOTES
WATER LEVELS

—10

Hydraulic Direct Push
2.25-Inch Rod Diameter

—15

[—20

0.0-18.0

Loose to compact, medium brown to
medium gray, mottled, heterogeneous, mix
of silty fine to medium SAND and fine to
medium sandy SILT, little to some organics
(rootlets), damp to moist (SM) (FILL-MINE
SPOILS)

1.0-15
Loose to compact, light gray, mottled,
imported cement kiln dust, damp (FILL)

Sample S-1 collected at 1 ft bgs

5.0-10.0
No recovery in Run 2

10-15
Poor recovery in Run 3

10-15
Scattered wood fibers observed

Sample S-2 collected at 10 ft bgs

15-18
Little fine gravel observed

18.0-22.0

Compact to dense, medium to olive brown,
mottled, heterogeneous, mix of silty fine to
medium SAND and cohesive, low plasticity
SILT, little to some fine gravel, little
organics (rootlets), moist (SM/CL-ML)
(FILL-MINE SPOILS)

Log continued on next page

SM

727.0

[N
feo

Run 1|GRAB|

o
)

o
o

Run 2| NR

o
)

o
w

Run 3|GRAB|

o
)

SM/
CL-ML

18.0

IN
o

Run 4/GRAB|

o
)

linto 3ft

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: K. Goble

LOGGED: S. Morgan
CHECKED: J. DeLaChapelle
DATE: 10/7/2010




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-1 PROBE

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hydraulic Direct Push DATUM: Local

SHEET 2 of 2
ELEVATION: 745

PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 9/27/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: LDA Cover DRILL RIG: Geoprobe 7720DT COORDINATES: N:1,712,874.52 E: 127,628.32
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
£ 0 Q ELEV. | x 10 20 30 40 NOTES
= S = . | | | 1
oE 0 T w w BLOWS
a8 Q DESCRIPTION 3|2 8 2| ¢ per 6in N % WATER CONTENT (PERCENT) WATER LEVELS
Z S |2~ |pEpTH| 2 | F W
x 0] ) z 140 Ib hammer W, Wi
| 20 ] 30 inch drop 20 40 60 80
Sample S-3 collected at 18 ft bgs
18.0-22.0
Compact to dense, medium to olive brown,
mottled, heterogeneous, mix of silty fine to sm/ 20
- medium SAND and cohesive, low plasticity | o L Run 4 GRAB 50
SILT, little to some fine gravel, little
organics (rootlets), moist (SM/CL-ML)
(FILL-MINE SPOILS) (Continued)
| 723.0
20.0 220
Becomes dense to very dense
Sample S-4 collected at 21 ft bgs
. Soil density estimated
No groundwater encountered at time from probe action
of probing
- Refusal in mine spoils
Boring completed at 22.0 ft.
25
— 30
—35
— 40
linto 3ft LOGGED: S. Morgan

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: K. Goble

CHECKED: J. DeLaChapelle
DATE: 10/7/2010




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-2 PROBE SHEET 1 of 2

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hydraulic Direct Push DATUM: Local ELEVATION: 775
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 9/27/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: LDA Cover DRILL RIG: Geoprobe 7720DT COORDINATES: N:1,712,977.30 E: 127,350.47
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
£ T o ELEV. | x 10 20 30 40
e 5 9 | Io 9w BLOWS REC : ‘ ‘ : WATES-II—_EE?/ELS
o > DESCRIPTION 3 | 20 S| & per 6in N | A7F | WATER CONTENT (PERCENT)
Z S |2~ |pEpTH| 2 | F W
x 0] ) z 140 Ib hammer W, Wi
o ] 30 inch drop 20 40 60 80
0.0-35
Compact to dense, orange-brown, mottled,
heterogeneous, silty fine to medium SAND,
little fine gravel, little organics (rootlets),
B trace fine-grained coal fragments, damp to
moist (SM) (FILL-MINE SPOILS)
SM
3.5
Run 1|GRAB 5.0
| Sample S-1collected at3ftbgs | 7715
3.5-20.0 35
Compact to dense, medium brown to
B medium gray, mottled, heterogeneous, mix
of silty fine to medium SAND and
cohesive, low plasticity SILT with little to
some fine to medium sand, little fine
5 gravel, little organics (rootlets), trace
fine-grained coal fragments, damp to moist
(SM/CL-ML) (FILL-MINE SPOILS)
B 5.0-10.0
Scattered wood fragments observed
Sample S-2 collected at 6 ft bgs
2.0
Run 2|GRAB 5.0
| = §
Q
>
2§
sl
5o
— 10 % &
55
=]
53
8
| ~N
SM/
| CL-ML
4.5
Run 3|GRAB 5.0
Sample S-3 collected at 13 ft bgs
13.0
o 1-inch thick pocket of wood fragments
observed
15
Sample S-4 collected at 16 ft bgs
16.0-19.0
o 2 to 4-inch zones of imported cement kiln
dust interlayered between orange-brown
fine to medium sand Run 4|GRAB| %
e | e L 755.0
Log continued on next page
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: J. DeLaChapelle
DRILLER: K. Goble DATE: 10/7/2010




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-2 PROBE

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hydraulic Direct Push DATUM: Local

SHEET 2 of 2
ELEVATION: 775

PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 9/27/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: LDA Cover DRILL RIG: Geoprobe 7720DT COORDINATES: N:1,712,977.30 E: 127,350.47
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
£ T o ELEV. | x 10 20 30 40 NOTES
Te| = » I oW w BLOWS ' ! ' '
a8 Q DESCRIPTION 3|2 8 2| ¢ per 6in N % WATER CONTENT (PERCENT) WATER LEVELS
x S | e~ |pepTH| 2 | F w
o (U] ) z 140 Ib hammer Wb —Ww,
| 20 ] 30 inch drop 20 40 60 80
20.0-22.0 20.0
Compact to dense, light orange-brown,
mottled, heterogeneous, fine SAND, damp
(SP) (FILL-MINE SPOILS) 30
- SP Run 5|GRAB ﬁ
Sample S-5 collected at 21 ft bgs
No groundwater encountered at time 753.0
B of probing 22.0
Refusal in mine spoils
Boring completed at 22.0 ft.
B Soil density estimated
from probe action
—25
— 30
—35
— 40
linto 3ft LOGGED: S. Morgan

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: K. Goble

CHECKED: J. DeLaChapelle
DATE: 10/7/2010




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-5 PROBE

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hydraulic Direct Push DATUM: Local

SHEET 1of 1
ELEVATION: 765

PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 9/27/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: LDA Cover DRILL RIG: Geoprobe 7720DT COORDINATES: N:1,713,014.40 E: 126,648.65
5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
£ T o ELEV. | x 10 20 30 40
e 5 8 | o 9w BLOWS REC : ‘ ‘ : WATES-II—_EE?/ELS
[a) = DESCRIPTION ) % (e} s & per 6in N ATT WATER CONTENT (PERCENT)
Z S |2~ |pEpTH| 2 | F W
x 0] ) z 140 Ib hammer W, Wi
o ] 30 inch drop 20 40 60 80
0.0-2.0
Compact to dense, medium brown,
mottled, heterogeneous, mix of silty fine to
medium SAND and cohesive, low plasticity
- SILT, little to some organics (rootlets), CL
scattered pockets of fine-grained coal
fragments, damp (CL) (FILL-LOW
PERMEABILITY SOIL COVER)
| 1 763.0
|| sample S-1 collected at 1ftbgs | 20
2.0-120
Compact to dense, tan to medium brown
| to medium gray, mottled, heterogeneous,
mix of silty fine to medium SAND and
cohesive, low plasticity SILT, little angular 1.4
gravel clasts, little organics (rootlets), Run 1/GRAB 5.0
scattered pockets of fine-grained coal
- fragments, damp (SM/CL-ML) (FILL-MINE
SPOILS)
—5
L 5 SM/
a8 CL-ML
>
£
o3 Run 2/GRAB S0
80 5.0
= 3| Sample S-2 collected at 7.5 ft bgs
- % S
=c
g2
53
8
| ~N
— 10
Sample S-3 collected at 10 ft bgs
I N L 753.0
12.0-16.0 12.0
Dense to very dense, light gray, mottled, 5.0
heterogeneous, cement kiln dust, damp Run 3|GRAB 5.0
(FILL-IMPORTED CEMENT KILN DUST)
- N/A
15
Sample S-4 collected at 15 ft bgs run aleras ig
No groundwater encountered at time 749.0
o of probing 16.0
Refusal in cement kiln dust
Boring completed at 16.0 ft.
B Soil density estimated
from probe action
20
linto 3ft LOGGED: S. Morgan

DRILLER:

K. Goble

DRILLING CONTRACTOR: Cascade Drilling Inc.

CHECKED: J. DeLaChapelle
DATE: 10/7/2010




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-6 PROBE

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hydraulic Direct Push DATUM: Local

SHEET 1 of 2
ELEVATION: 820

PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 9/27/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: Fill east of LDA Cover DRILL RIG: Geoprobe 7720DT COORDINATES: N:1,713,164.94 E:127,156.60
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
T BLOWS /ft l
£ T o ELEV. | x 10 20 30 40
e 5 8 | o 9w BLOWS REC : ‘ ‘ : WATES-II—_EE?/ELS
[a) = DESCRIPTION 173} % 9 s & per 6in N ATT WATER CONTENT (PERCENT)
x > 4 DEPTH| 2 = W
x 0] ) z 140 Ib hammer W, Wi
o ] 30 inch drop 20 40 60 80
0.0-28.0
Loose to very dense, medium brown to
gray, mottled, heterogeneous, mix of silty
fine to medium SAND and SILT, little fine
o gravel, little organics (rootlets, wood
fragments), damp to moist, organic odor
(SM) (FILL-MINE SPOILS)
Sample S-1 collected at 2 ft bgs 22
Run 1|GRAB 50
—5
6.0-7.0
Orange-brown, silty sand to silt with
scattered fine-grained coal fragments
| observed
Sample S-2 collected at 6 ft bgs 4.0
Run 2|GRAB 5.0
- ﬁ %
>
2§
sl
5o
— 10 % & SM
55
=]
53
8
| ~N
Sample S-3 collected at 12 ft b
ample collected a gs Run 3lcrAB gg
— 15
Sample S-4 collected at 15 ft bgs
| Sample S-5 collected at 16 ft bgs
16.0-18.0
Light to medium gray, fine to medium sand
with little to some silt observed
3.2
Run 4|/GRAB 5.0
20.0
Becomes dense to very dense
— 20 .
Log continued on next page
linto 3ft LOGGED: S. Morgan

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: K. Goble

CHECKED: J. DeLaChapelle
DATE: 10/7/2010




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-6 PROBE SHEET 2 of 2

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hydraulic Direct Push DATUM: Local ELEVATION: 820
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 9/27/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: Fill east of LDA Cover DRILL RIG: Geoprobe 7720DT COORDINATES: N:1,713,164.94 E:127,156.60
5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
£ T o ELEV. | x 10 20 30 40
e 5 9 | Io 9w BLOWS REC : ‘ ‘ : WATES-II—_EE?/ELS
o > DESCRIPTION 3 | 20 S| & per 6in N | A7F | WATER CONTENT (PERCENT)
x S | 2~ |peptH| 2 | F W
x 0] ) z 140 Ib hammer W, Wi
| 20 ] 30 inch drop 20 40 60 80
Sample S-6 collected at 20 ft bgs
0.0-28.0
Loose to very dense, medium brown to
gray, mottled, heterogeneous, mix of silty
B fine to medium SAND and SILT, little fine
gravel, little organics (rootlets, wood
fragments), damp to moist, organic odor
(SM) (FILL-MINE SPOILS) (Continued)
B 21.0-22.0
Light gray, fine to medium sand with little 3.0
to some silt observed Run 5/GRAB 5.0
I~ s % Sample S-7 collected at 21 ft bgs
5
sl
l 58 SM
o
55
=]
53
S0
|25 I g
25.0-28.0
Light to medium gray, mottled, silty fine to
medium sand to silt with little to some fine
B to medium sand observed
30
Run 6/GRAB 3.0
No groundwater encountered at time
| of probing 792.0
28.0
Refusal on cobble, boulder or
bedrockBoring completed at 28.0 ft.
30 Soil density estimated
from probe action
—35
— 40
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: J. DeLaChapelle
DRILLER: K. Goble DATE: 10/7/2010




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-10 PROBE SHEET 1 of 1

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hydraulic Direct Push DATUM: Local ELEVATION: 740
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 9/27/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: MWB-3LDA DRILL RIG: Geoprobe 7720DT COORDINATES: N:1,713,016.99 E: 126,268.70
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
£ T o ELEV. | x 10 20 30 40
e 5 9 | Io 9w BLOWS REC : ‘ ‘ : WATES-II—_EE?/ELS
a z DESCRIPTION % | %o s | & per 6in N | A7F | WATER CONTENT (PERCENT)
Z S |2~ |pEpTH| 2 | F W
x 0] ) z 140 Ib hammer W, Wi
o ] 30 inch drop 20 40 60 80
0.0-10.0
Compact to dense, light to medium gray to
medium brown, mottled, heterogeneous,
silty fine to medium SAND, little fine gravel,
o little organics (rootlets, wood fragments),
scattered fine-grained coal fragments,
damp (SM) (FILL-MINE SPOILS)
Sample S-1 collected at 2 ft bgs run 1loras %
—5 SM
Sample S-2 collected at 7 ft bgs Rrun 2lcras %
L = §
o
g
B 53
of
55
RS
53
I I I L 730.0
N110.0-130 10.0
Zone of fine-grained coal
Sample S-3 collected at 11 ft bgs PT
4.0
Run 3|GRAB 5.0
I N L 727.0
13.0-18.0 13.0
Dense, olive brown, mottled,
heterogeneous, mix of silty fine to medium
SAND and sandy SILT, little fine gravel,
o little organics (rootlets), moist (SM)
(FILL-MINE SPOILS)
— 15
Sample S-4 collected at 15 ft bgs oM
28
Run 4|/GRAB 3.0
No groundwater encountered at time
| of probing 722.0
18.0
Refusal on cobble/boulder/bedrock
Boring completed at 18.0 ft.
B Soil density estimated
from probe action
— 20
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: J. DeLaChapelle
DRILLER: K. Goble DATE: 10/7/2010




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-4A HSA SHEET 1 of 2

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 752
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/16/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,712,901.94 E:126,734.19
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
£ T o ELEV. | x 10 20 30 40
e 5 9 | Io 9w BLOWS REC : ‘ ‘ : WATES-II—_EE?/ELS
a z DESCRIPTION % | %o s | & per 6in N | A7F | WATER CONTENT (PERCENT)
Z S |2~ |pEpTH| 2 | F W
x 0] ) z 140 Ib hammer W, Wi
o ] 30 inch drop 20 40 60 80
0.0-2.0
Compact to dense, medium brown,
mottled, heterogeneous, mix of silty fine to
medium SAND and cohesive, low plasticity
- SILT, little to some organics (rootlets), CL
scattered pockets of fine-grained coal
fragments, damp (CL) (FILL-LOW
PERMEABILITY SOIL COVER)
I N L 750.0
2.0-10.0 2.0
Loose, medium gray, mottled,
heterogeneous, mix of SILT and fine to
medium SAND, little fine to coarse
o subrounded to subangular gravel, moist
(SM) (FILL-MINE SPOILS)
—5
5.0-55
Scattered organics (rootlets) observed 11
S-1| CA 5-4-5 9 1—5 |
- SM .
B .8
T D
-
<38
0 | B8 e - iy 58
@ .0 - 27. . " 09
gﬁ Very dense, light gray, mottled, S2 | CA 50/6 >50 0.5 >N
< 5| heterogeneous, cement kiln dust, dry to
T £| damp (FILL-IMPORTED CEMENT KILN
o &| DUST)
— 15 N/A
S3 | CA | 40505 | >50 | >>Hll
=20 )
Log continued on next page
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-4A HSA SHEET 2 of 2

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 752
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/16/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,712,901.94 E:126,734.19
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
£ T o ELEV. | x 10 20 30 40 NOTES
ag | = o | W ow BLOWS ‘ : ‘ ‘
a8 Q DESCRIPTION 3|2 8 2| ¢ per 6in N % WATER CONTENT (PERCENT) WATER LEVELS
Z S |2~ |pEpTH| 2 | F W
x 0] ) z 140 Ib hammer W, Wi
| 20 ] 30 inch drop 20 40 60 80
10.0-275
Very dense, light gray, mottled, N 15
heterogeneous, cement kiln dust, dry to S-4 | CA 32-50/4 >50 | 7o >>H
damp (FILL-IMPORTED CEMENT KILN
o DUST) (Continued)
_ 8
| RO
-
<8
£
gg N/A
- ©
E [$)
56
Tc
@
—25
. 0.4
S-5| CA 50/5 >50 o7 >>H
27.0-275
Mix of silty sand and cement kiln dust with
scattered fine-grained coal fragments
B observed 03
7245 S-6 | SPT 60/6" >50 ﬁ >>M
No groundwater encountered at time -
\ of drilling / 275
The drilling conditions are too dense and
the angle of the drill is too great to
continue drilling
o Boring completed at 27.5 ft.
30
—35
40
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE B-1 HSA SHEET 1 of 3

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local

ELEVATION: 820

DRILLER: S. Stivers

DRILLING CONTRACTOR: Cascade Drilling Inc.

CHECKED: D. Findley
DATE: 1/12/2011

PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/2/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: Fill east of LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,713,045.00 E: 127,291.00
5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
£ T o ELEV. | x 10 20 30 40
e 5 9 | Io 9w BLOWS REC : ‘ ‘ : WATES-II—_EE?/ELS
o > DESCRIPTION 3 | 20 S| & per 6in N | A7F | WATER CONTENT (PERCENT)
Z S |2~ |pEpTH| 2 | F W
x 0] ) z 140 Ib hammer W, Wi
o ] 30 inch drop 20 40 60 80
0.0-30.0
Loose to very dense, medium brown to
gray, heterogeneous, mix of silty fine to
medium SAND and SILT, little to some fine
o subrounded gravel, scattered pockets of
fine-grained coal fragments, little organics
(rootlets), damp to moist (SM) (FILL- MINE
SPOILS)
—5
TR
35
z0
10 | 22 SM
D2
5 o
56
=
- @
— 15
— 20 .
Log continued on next page
linto 3ft LOGGED: S. Morgan




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE B-1 HSA

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/2/10
LOCATION: Fill east of LDA Cover

DRILL RIG: CME 65 Limited Access

DATUM: Local
AZIMUTH: N/A
COORDINATES: N:

SHEET 2 of 3

ELEVATION: 820
INCLINATION: -90

1,713,045.00 E:127,291.00

DRILLING CONTRACTOR: Cascade Drilling Inc.

DRILLER: S. Stivers

CHECKED: D. Findley
DATE: 1/12/2011

5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
£ 0 Q ELEV. | x 10 20 30 40 NOTES
= = = . I | | |
a= | o 8 | Zo B | w | BLOWwS REC WATER LEVELS
[a) = DESCRIPTION 173} =4 9 s >~ per 6in N ATT WATER CONTENT (PERCENT)
x > 4 DEPTH| 2 = W
o (U] ) z 140 Ib hammer Wb —Ww,
| 20 ] 30 inch drop 20 40 60 80
0.0-30.0
Loose to very dense, medium brown to
gray, heterogeneous, mix of silty fine to 0.4
medium SAND and SILT, little to some fine S-1| CA 6-24-40 >50 | 75 >>H
o subrounded gravel, scattered pockets of
fine-grained coal fragments, little organics
(rootlets), damp to moist (SM) (FILL- MINE
SPOILS) (Continued)
—25 SM
s2|cCA| 30506 |>50 | T3 >>H
B _ 8
TR
-
<38
| 20 Sol | _ 790.0
17} '@ 30.0-40.3 30.0 S-3 | CA 50/3" >50 | 0.5 >>H
g Q| Slightly weathered, non-stratified, very light 0.3
< 5| gray (N8), fine-grained, extremely weak
I | (RO),drytodamp, SANDSTONE (PUGET
o &| GROUP)
30.0-35.0
Orange-brown mottling observed
35 NIA S4 | CA 50/3" >50 | 0.6 >>H
0.3
No groundwater encountered at time
of drilling
— 40 .
Log continued on next page
linto 3ft LOGGED: S. Morgan




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

AZIMUTH: N/A

RECORD OF BOREHOLE B-1 HSA SHEET 3 of 3

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/2/10

ELEVATION: 820
INCLINATION: -90

LOCATION: Fill east of LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,713,045.00 E: 127,291.00
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ftl
£ 0 Q ELEV. | x 10 20 30 40 NOTES
= = = . I | | |
oE 0 T w w BLOWS
a8 Q DESCRIPTION 3|2 8 2| ¢ per 6in N % WATER CONTENT (PERCENT) WATER LEVELS
x S | 2~ |peptH| 2 | F W
x 0] ) z 140 Ib hammer W, Wi
| 40 ] 30 inch drop 20 40 60 80
N/A 779.8 | S-5 | CA 50/3" >50 | 0.5 >>H
Boring completed at 40.3 ft. 40.3 0.3
— 45
— 50
— 55
— 60
linto 3ft LOGGED: S. Morgan

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: S. Stivers

CHECKED: D. Findley
DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE B-2 HSA SHEET 1 of 3

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 795
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/2/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: East of LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,713,130.00 E: 127,000.00
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
T BLOWS /ft l
E E O ELEV o 10 20 30 40 NOTES
ag| 2 0w | T | W | w| BLows S
a8 Q DESCRIPTION 3|2 8 2| ¢ per 6in N % WATER CONTENT (PERCENT) WATER LEVELS
x S | 2~ |peptH| 2 | F W
x 0] ) z 140 Ib hammer W, Wi
o ] 30 inch drop 20 40 60 80
0.0-25.0
Compact to very dense, medium gray,
non-stratified, SILT, dry to damp (ML)
(FILL- MINE SPOILS WITH SILTSTONE)
5 S1|CA 501" >50 | 04 >N
5.0-15.0 0.1
Driller notes gravel zone
B _ 8
TR
-
<38
£
—10 | 28 ML
©
20
S8 s2| cA| 62025 45 |20 m
TE - il 15
- @
11.0-11.2
Zone of orange-gray coloring observed
— 15
s3| ca 5912 21 |10 m
155-16.0 15
B Orange-gray, silty fine to medium sand
with some fine to medium subrounded to
subangular gravel, scattered fine-grained
coal fragments, and trace fiberous wood
- debris observed
=20 .
Log continued on next page
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE B-2 HSA

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/2/10
LOCATION: East of LDA Cover

DRILL RIG: CME 65 Limited Access

DATUM: Local
AZIMUTH: N/A
COORDINATES: N:

SHEET 2 of 3

ELEVATION: 795
INCLINATION: -90

1,713,130.00 E: 127,000.00

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: S. Stivers

CHECKED: D. Findley
DATE: 1/12/2011

5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
£ T o ELEV. | x 10 20 30 40
e 5 8 | o YW BLOWS : ‘ ‘ ‘ WATES-II—_EE?/ELS
[a) = DESCRIPTION 173} % 9 s >~ per 6in WATER CONTENT (PERCENT)
x > 4 DEPTH| 2 = W
x 0] ) z 140 Ib hammer W, Wi
| 20 ] 30 inch drop 20 40 60 80
0.0-25.0
Compact to very dense, medium gray,
non-stratified, SILT, dry to damp (ML) 0.8
(FILL- MINE SPOILS WITH SILTSTONE) 4-10-15 15 u
o (Continued) T
20.0-215
Scattered pockets of orange-gray silty fine
| to medium sand with some fine to medium ]
subrounded to subangular gravel observed
ML
T L 770.0 |
25.0-40.5 25.0 50/3" .3 >>M
Slightly weathered, non-stratified, light gray 0.3
(N7), fine-grained, extremely weak (RO0),
dry to damp, SANDSTONE (PUGET
= GROUP) E
25.0
Driller notes large void during backfill
- _ E .
TR
-
<38
€ o
— 30 L c |
0 50/4" 06 >>H
20 0.3
o
=
o o
Tc
- & .
N/A
|35 |
0 04
50/6' 05 >>M
— 40 . —
Log continued on next page
linto 3ft LOGGED: S. Morgan




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

DRILL RIG: CME 65 Limited Access

RECORD OF BOREHOLE B-2 HSA

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/2/10
LOCATION: East of LDA Cover

AZIMUTH: N/A

COORDINATES: N:

SHEET 3 of 3

ELEVATION: 795
INCLINATION: -90
1,713,130.00 E:127,000.00

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
Q BLOWS/ft B
=
T w
Fe| = Q ELEV. | & 10 20 30 40 NOTES
e (] I i w BLOWS
a 9 DESCRIPTION 3 E(Lg 2] 2| operéin N |BEC|waTER CONTENT (PERCENT)|  WATERLEVELS
o =) o o} =
% (U] DE(;)T Hi 2 140 Ib hammer W, W
| 40 ] 30 inch drop 20 40 60 80
" 0.6
No groundwater encountered at time N/A 754.5 S8 | CA 50/6 >50 0.5 >N
of drilling 405
| Boring completed at 40.5 ft.
— 45
I— 50
I—55
I— 60
linto 3ft LOGGED: S. Morgan

DRILLER: S. Stivers

DRILLING CONTRACTOR: Cascade Drilling Inc.

CHECKED: D. Findley
DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE B-3 HSA SHEET 1 of 1

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 745
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/3/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: S of LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,713,162.51 E: 126,150.12
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
£ T Q ELEV. | x 10 20 30 40 NOTES
ag| = » I oW w BLOWS ' ! ' '
a8 Q DESCRIPTION 3|2 8 2| ¢ per 6in N % WATER CONTENT (PERCENT) WATER LEVELS
x S | 2~ |peptH| 2 | F W
x 0] ) z 140 Ib hammer W, Wi
o ] 30 inch drop 20 40 60 80
0.0-8.0
Very dense, olive brown to medium gray,
mottled, non-stratified, silty fine to coarse
SAND, little to some fine subrounded to
o subangular gravel, scattered
cobble/boulder fragments, socketing,
damp (SM) (FILL-MINE SPOILS)
B _ 8
TR
-
<38
- é«? SM
[}
©
E [$)
56
Tc
° ® S-1 | CA 50/4" >50 | 1.2 >>H
0.3
No groundwater encountered at time N 03
i of drilling 7370 S-2 | CA 50/5 >50 04 >>H
8.0
The drilling conditions too dense to
continue drilling; may have encountered
| bedrock or a large boulder
Boring completed at 8.0 ft.
— 10
— 15
— 20
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE B-4 HSA

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/3/10
LOCATION: S of LDA Cover

DRILL RIG: CME 65 Limited Access

AZIMUTH: N/A

COORDINATES: N:

SHEET 1of 1

ELEVATION: 745
INCLINATION: -90

1,713,159.55 E:126,151.28

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
£ 0 Q ELEV. | x 10 20 30 40 NOTES
= S = . I n n L
aE (%] I w w BLOWS
a ¢ DESCRIPTION 9 |28 Q| & | oper6in N | REC |WATER CONTENT (PERCENT)| ~ WATERLEVELS
Z S |2~ |pEpTH| 2 | F ATT W
x 0] ) z 140 Ib hammer W, Wi
o ] 30 inch drop 20 40 60 80
0.0-8.0
Very dense, olive brown, mottled
orange-brown, non-stratified, silty fine to
coarse SAND, some fine to coarse
o subrounded to subangular gravel,
scattered cobble/boulder fragments,
socketing, damp (SM) (FILL-MINE
SPOILS)
B _ 8
TR
Sk
<38
£
= g 2 SM
[2R7)
©
20
=
o o
Tc
-5 @
s1|ca| 27503 |50 |3 >>H
No groundwater encountered at time S2 | CA 50/1" >50 | 0.0 >>H
| of drilling 737.0 0.1
8.0
8.0
The drilling conditions too dense to
| continue drilling; may have encountered
bedrock or a large boulder
Boring completed at 8.0 ft.
— 10
— 15
— 20
linto 3ft LOGGED: S. Morgan

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: S. Stivers

CHECKED: D. Findley
DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

LOCATION: S of LDA Cover

DATUM: Local
AZIMUTH: N/A

COORDINATES: N:

RECORD OF BOREHOLE B-5HSA

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/3/10
DRILL RIG: CME 65 Limited Access

SHEET 1 of 2

ELEVATION: 746
INCLINATION: -90

1,713,191.12 E:126,125.55

DRILLER: S. Stivers

DRILLING CONTRACTOR: Cascade Drilling Inc.

CHECKED: D. Findley
DATE: 1/12/2011

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
£ T o ELEV. | x 10 20 30 40
e 5 8 | o YW BLOWS REC : ‘ ‘ : WATES-II—_EE?/ELS
[a) = DESCRIPTION 173} % 9 s >~ per 6in N ATT WATER CONTENT (PERCENT)
x > 4 DEPTH| 2 = W
o (U] ) z 140 Ib hammer Wb —Ww,
o ] 30 inch drop 20 40 60 80
0.0-20.0
Very dense, olive brown, heterogeneous,
silty fine to coarse SAND, some fine to
coarse subrounded to subangular gravel,
o scattered cobble/boulder fragments, T
socketing, damp to moist (SM) (FILL-MINE
SPOILS)
5 |
5.0-6.0 N 0.8
Orange-brown mottling observed S-1| CA 17-50/6 >50 | 7o >>M
S-2 | CA 50/4" >50 | 0.2 >>M
i 0.3 .
- _ E —
TR
-
<38
€ o
— 10 L c SM 038 —
283 s3 | cA 50/5" >50 | 28 >>H
20 0.4
2c
o o
Tc
- & —
S4 | CA 50/2" >50 | 0.3 >>H
I 02 -
|15 |
ss5 | ca 50/5" >50 | 09 >>H
S6 | CA 50/6" >50 | 33 >>H
e | e _ 726.0 |
Log continued on next page
linto 3ft LOGGED: S. Morgan




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

Groundwater measured at 31.70 ft BGS ATD (borehole depth 32.5 ft)

RECORD OF BOREHOLE B-5 HSA SHEET 2 of 2
PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 746
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/3/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: S of LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,713,191.12 E: 126,125.55
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
£ T o ELEV. | x 10 20 30 40 NOTES
ag| = » I oW w BLOWS ' ! ' '
a8 Q DESCRIPTION 3 9;8 2| ¢ per 6in N % WATER CONTENT (PERCENT) WATER LEVELS
x S | 2~ |peptH| 2 | F W
x 0] ) z 140 Ib hammer W, Wi
| 20 ] 30 inch drop 20 40 60 80
20.0-225 20.0 R . 0.4
Very dense, medium gray, non-stratified, S7 | cA 5015 >50 0.4 >N
fine to coarse SAND, some fine to medium
subrounded gravel, little silt, moist (SP-GP)
= (FILL)
SP-GP
777777777777777 L 7235
225-32.6 225 ~ " 0.0
Slightly weathered, non-stratified, very light S8 | cA 5055 >50 0.4 >N
B gray (N8), fine-grained, extremely weak
(RO), damp, SANDSTONE (PUGET
GROUP)
- 22.5-30.0
No sample recovery
- . S9 | cA 503" >50 | 0.0 >>H
=8 0.3
(]
-
» <a
52
[2R7)
©
E o
- k]
Tc
@
NIA s10| cA 100/5" >50 | 99 >>H
30 S-11A] CA 50/2" >50 | 0.0 >>:
S-11B| SPT 70/5" >50 |02 >>
04
0.4
A 4
7134 m >M
Boring completed at 32.6 ft. 326 | 212 SPT 70/2 >50 0_(1) ”
—35
— 40
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE B-6 HSA

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/3/10
LOCATION: S of LDA Cover

DRILL RIG: CME 65 Limited Access

DATUM: Local
AZIMUTH: N/A

COORDINATES: N:

1,713,180.30 E:126,137.77

SHEET 1of 1

ELEVATION: 746
INCLINATION: -90

5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
£ T o ELEV. | x 10 20 30 40
e 5 8 | o YW BLOWS REC : ‘ ‘ : WATES-II—_EE?/ELS
[a) = DESCRIPTION 173} % 9 s >~ per 6in N ATT WATER CONTENT (PERCENT)
T ) o4 =] -
% (U] DE(;)T Hl 2 140 Ib hammer w, - W,
o ] 30 inch drop 20 40 60 80
0.0-11.0
Very dense, olive to medium brown,
mottled, non-stratified, silty fine to coarse
SAND, some fine to coarse subrounded to
o subangular gravel, scattered T
cobble/boulder fragments, socketing,
damp (SM) (FILL-MINE SPOILS)
_ 8
TR
=28
I 5 3 15 _
pL] 5o s1|cA 50/5" >s0 | 08 >>H
% -§ Organics (rootlets) observed SM
- z0 |
=L
o o
Tc
@
S2 ] CA 50/1" >50 | 0.0 >>N
I 0 1 -
10 _ _
S-3 | CA 50/3 >50 | 0.3 >>H
0.3
No groundwater encountered at time
| of drilling 735.0 |
11.0
The drilling conditions too dense to
continue drilling; may have encountered
| bedrock or a large boulder |
Boring completed at 11.0 ft.
|15 |
- 20 |
linto 3ft LOGGED: S. Morgan

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: S. Stivers

CHECKED: D. Findley
DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE B-7 HSA

DRILL RIG: CME 65 Limited Access

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/3/10
LOCATION: S of LDA Cover

AZIMUTH: N/A

COORDINATES: N:

SHEET 1of 1

ELEVATION: 746
INCLINATION: -90

1,713,185.62 E: 126,130.47

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
E BLOWS /ft l
T w
Fe| = Q ELEV. | & 10 20 30 40 NOTES
aE (%] I w w BLOWS
a8 @ DESCRIPTION g |z § 2|2 per 6in N | RES |WATER CONTENT (PERCENT) WATER LEVELS
x > 4 DEPTH| 2 = W
x 0] ) z 140 Ib hammer W, Wi
o ] 30 inch drop 20 40 60 80
0.0-3.0
.| No sample recovery. Cuttings indicate:
. % Very dense, olive to medium brown, silty
S E| fineto coarse SAND, some fine to coarse
o 28| subrounded to subangular gravel,
€ % scattered cobble/boulder, damp (SM)
ZE| (FILL-MINE SPOILS) SM
[}
©
- £0
=L
o o
Tc
® No groundwater encountered at time
of drilling 743.0
3.0
The drilling conditions too dense to
continue drilling; may have encountered
| bedrock or a large boulder
Boring completed at 3.0 ft.
—5
— 10
— 15
— 20
linto 3ft LOGGED: S. Morgan

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: S. Stivers

CHECKED: D. Findley
DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE B-9 HSA SHEET 1 of 2

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 795
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/6/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: East of LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,713,153.23 E: 126,866.95
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
£ T o ELEV. | x 10 20 30 40
e 5 9 | Io 9w BLOWS REC : ‘ ‘ : WATES-II—_EE?/ELS
o > DESCRIPTION 3 | 20 S| & per 6in N | A7F | WATER CONTENT (PERCENT)
x S | 2~ |peptH| 2 | F W
x 0] ) z 140 Ib hammer W, Wi
o ] 30 inch drop 20 40 60 80
0.0-15.0
Dense to very dense, olive brown, mottled,
heterogenuous, silty fine to medium SAND,
little fine to medium subrounded to
o subangular gravel, scattered
cobble/boulder fragments, scattered
fine-grained coal fragments, trace organics
(wood fibers), damp (SM) (FILL- MINE
B SPOILS)
5 5
s1 | cA 50/6" >50 | 3¢ >>H
SM
S-2 | CA 7-7-7 14 15 |
B .8
TR
S5
<38
10 § 2
[}
©
20
S5 0.5
Te S-2 | CA 25-23-12 35 15 |
I & .
S-4 | CA 4-8-10 18 15 |
S L 780.0
15.0-355 15.0 ~ " 05
Fresh, massive, brownish gray (5YR 4/1), S3 | cA 5055 >50 0.4 >N
very fine-grained to fine-grained, extremely
weak (RO0), dry, SILTSTONE, local coal
o seams (PUGET GROUP)
N/A
— 20 .
Log continued on next page
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE B-9 HSA

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local

SHEET 2 of 2
ELEVATION: 795

DRILLER: S. Stivers

DATE: 1/12/2011

PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/6/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: East of LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,713,153.23 E: 126,866.95
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
£ T o ELEV. | x 10 20 30 40 NOTES
Te| = » I oW w BLOWS ' ! ' '
a8 Q DESCRIPTION 3 9;8 2| ¢ per 6in N % WATER CONTENT (PERCENT) WATER LEVELS
x S | 2~ |peptH| 2 | F W
x 0] ) z 140 Ib hammer W, Wi
| 20 ] 30 inch drop 20 40 60 80
15.0-355 ) . 05
Fresh, massive, brownish gray (5YR 4/1), S4 ] cA 5015 >50 0.4 >N
very fine-grained to fine-grained, extremely
weak (RO0), dry, SILTSTONE, local coal
o seams (PUGET GROUP) (Continued)
g 06
i S-5| CA 50/5 >50 0.4 >>H
—25 m
S-6 | CA 50/3 >50 | 0.3 >>H
0.3
_ 8
| TR
-
<38
o N/A s-7 | ca 50/5" >50 | 95 >>H
| 2K 0.4
5 [$)
56
Tc
@
— 30 0.6
S-8 | CA 50/5" >50 | ==~ >>H
0.4
s9 | CcA 50/6" >50 | 3L >>H
35 No groundwater encountered at time B 0.5
of drilling 7595 | S10| CA 50/6 >50 | 5E >>H
Boring completed at 35.5 ft. 35.5
— 40
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE B-10 HSA

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/7/10
LOCATION: Access Road @ Main Road DRILL RIG: CME 65 Limited Access

DATUM: Local
AZIMUTH: N/A

COORDINATES: N:

SHEET 1of 1

ELEVATION: 745
INCLINATION: -90

1,713,133.31 E: 126,202.04

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: S. Stivers

CHECKED: D. Findley
DATE: 1/12/2011

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
T BLOWS /ft l
£ T o ELEV. | x 10 20 30 40
e 5 8 | o YW BLOWS REC : ‘ ‘ : WATES-II—_EE?/ELS
[a) = DESCRIPTION 173} % 9 s >~ per 6in N ATT WATER CONTENT (PERCENT)
o =) o o} =
% (U] DE(;)T Hi 2 140 Ib hammer W, W
o ] 30 inch drop 20 40 60 80
0.0-10.2
Very dense, olive brown, mottled,
non-stratified, silty fine to medium SAND,
some fine to coarse subrounded to
o subangular gravel, scattered T
cobble/boulder fragments, socketing,
damp (SM) (FILL-MINE SPOILS)
- B i
TR
Sk
<38
£
5 Eo |
oG M s1 | cA so/6" | >50 | 28 >>H
z 8 05
o
=
o o
- T i
@
S2 | CA 50/1" >50 | 0.5 >>N
I 0 1 -
No groundwater encountered at time
of drilling
10 7348 [ 53 | CA 502" >50 | 04 >>H m
10.2 0.2
The drilling conditions too dense to
continue drilling; may have encountered
- bedrock or a large boulder —
Boring completed at 10.2 ft.
|15 |
- 20 |
linto 3ft LOGGED: S. Morgan




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

LOCATION: LDA Cover

AZIMUTH: N/A

RECORD OF BOREHOLE P-1 HSA

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/29/10

DRILL RIG: CME 65 Limited Access COORDINATES: N:

SHEET 1of 3

ELEVATION: 747
INCLINATION: -90

1,712,881.46 E:127,626.70

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: S. Stivers

CHECKED: D. Findley
DATE: 1/12/2011

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft B
= m o 10 20 30 40 NOTES
Ea x
nE (Eg (] I ELEV. i} W BLOWS REC N N " | WATER LEVELS
a z DESCRIPTION ® | 20 S & per 6in N | A7F | WATER CONTENT (PERCENT) GRAPHIC
x > o DEPTH| 2 | F W
o (U] (ft) z 140 Ib hammer W, 66— W
] 30 inch drop 20 40 60 80
-0 0.0-35.0
Loose to dense, medium brown to medium Flush-mount
gray, mottled, nonstratified, mix of silty fine monument
to medium SAND and fine to medium setin
B sandy SILT, trace cobbles, little to some concrete with ke
organics (rootlets), damp to moist (SM) locked well i
(FILL-MINE SPOILS) cap e
L Speed drill to 25 ft; no samples collected 2 in nominal “
diameter a
solid
schedule 40 i
PVC pipe set pazz
B in cement B
X
rons
X
s
5 i
B _8
o o
o5
<a
€ o
— 10 L c SM
D2
20
=
o o
Tc
- @
2 in nominal
diameter
solid
B schedule 40
PVC pipe set
in bentonite
chips
— 15
— 20 .
Log continued on next page
linto 3ft LOGGED: S. Morgan




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

LOCATION: LDA Cover

RECORD OF BOREHOLE P-1 HSA

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/29/10
DRILL RIG: CME 65 Limited Access

DATUM: Local
AZIMUTH: N/A

COORDINATES: N:

SHEET 2

of 3

ELEVATION: 747
INCLINATION: -90

1,712,881.46 E:127,626.70

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft B
E m o 10 20 30 40 NOTES
= i
S (53 " 2., ELEV. | & w BLOWS nec ! d ! ; WATER LEVELS
[a) = DESCRIPTION 8 % (e} % & per 6in N ATT WATER CONTENT (PERCENT) GRAPHIC
@ S | 2~ |peptH| 2 | F W
x 0] () z 140 Ib hammer W, Wi
20 o 30 inch drop 20 40 60 80
0.0-35.0
Loose to dense, medium brown to medium
gray, mottled, nonstratified, mix of silty fine
to medium SAND and fine to medium
- sandy SILT, trace cobbles, little to some
organics (rootlets), damp to moist (SM)
(FILL-MINE SPOILS) (Continued)
—25
S-1| CA 50/4" >50 | 03 >>H
0.3
SM
B _8
§§ 2 in nominal
Z -g diameter
£ o solid
I—30 sc - 1 schedule 40
2 @ S-2 | CA 50/4 >50 3 >>Bb\/C pipe set
3¢ - in bentonite
= .
©C chips
Tc
- @
Y L 712.0
35.0-55.3 350 | s3| CA 50/4" >50 | 0.3 >>M
Fresh, massive, light brownish gray (5YR 0.3
6/1), fine-grained, weak (R2), dry,
SILTSTONE (PUGET GROUP)
N/A
— 40 .
Log continued on next page
linto 3ft LOGGED: S. Morgan

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: S. Stivers

CHECKED: D. Findley
DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-1 HSA SHEET 3 of 3
PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 747
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/29/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,712,881.46 E: 127,626.70
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS/ft B
= m o 10 20 30 40 NOTES
Eg 5 " g, ELEV. | & w BLOWS nec ! d ! ; WATER LEVELS
a) z DESCRIPTION % | %0 g & per 6in N | 257 |WATER CONTENT (PERCENT) GRAPHIC
x S | e~ |pepTH| 2 | F w
o (U] ) z 140 Ib hammer Wb —Ww,
| 40 ] 30 inch drop 20 40 60 80
35.0-55.3 S-4 | CA 50/3" >50 | 0.3 >>H
Fresh, massive, light brownish gray (5YR 0.3
6/1), fine-grained, weak (R2), dry,
SILTSTONE (PUGET GROUP)
o (Continued)
2 in nominal
B diameter
solid
schedule 40
PVC pipe set
- in bentonite
chips
4 S5 | CA 50/3" >50 | 03 >>Hll
45.0 0.3
Localized seam of fine-grained coal
observed
.8
TR
- &
<a
Eo
55 N/A 2 in nominal
- 28 diameter i
2c solid
28 schedule 40 |
& PVC pipe set
in #2/12
B silica sand n
backfill
%0 S6] CA 502" 50 | 04 >>H N
0.2 E
2 in nominal —
diameter -
B 0.020-inch = |
slotted —
schedule 40 » —
PVC pipe set H
- in #2/12 — -
silica sand —
backfill —
- No groundwater encountered at time i E —]
55 9 of iiling 6017 | S7 | CA 50/3" >50 | 05 S>m #2/12 silica
; 03 sand backfill
Boring completed at 55.3 ft. 55.3
- 60 |
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-3 HSA SHEET 1 of 4
PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 780
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/16/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,713,003.09 E: 126,929.39
5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft B
= m o 10 20 30 40 NOTES
Eg (ED " 2, ELEV. | & w BLOWS nec ! d ! ; WATER LEVELS
a] z DESCRIPTION % | %0 g & per 6in N | 257 WATER CONTENT (PERCENT) GRAPHIC
@ S | 2~ |peptH| 2 | F w
o (U] () z 140 Ib hammer Wy bW,
o ] 30 inch drop 20 40 60 80
0.0-2.0
Compact to dense, medium brown, Flush-mount
mottled, heterogeneous, mix of silty fine to monument
medium SAND and cohesive, low plasticity setin
- SILT, little to some organics (rootlets), CL concrete with
scattered pockets of fine-grained coal locked well
fragments, damp (CL) (FILL-LOW cap
PERMEABILITY SOIL COVER)
I I L 778.0
2.0-10.0 2.0
Compact to very dense, medium brown to 2 in nominal
medium gray, mottled, heterogeneous, mix diameter
of SILT and fine to medium SAND, little solid
o fine to coarse gravel, little organics schedule 40
(rootlets), scattered pockets of fine-grained PVC pipe set
coal fragments, damp (SM) (FILL-MINE in cement
SPOILS)
—5
15
S-1| CA 14-14-14 28 15 |
- SM ’
T D
23
<38
' o | §2 L 770.0
n'g 10.0 -dGS.S ah ed 10.0
2| Verydense, light gray, mottled, " 15
% 5| heterogeneous, cement kiln dust, dry to S-2 | CA 30-50/6 >50 | 1o >>H
T £| wet(FILL-IMPORTED CEMENT KILN
o &| DUST)
2 in nominal
B diameter
solid
schedule 40
PVC pipe set
- in bentonite
chips
— 15 N/A 06
S-3 | CA 50/5" >50 | —=—- >>H
0.4
— 20 .
Log continued on next page
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-3 HSA

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger

PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/16/10

LOCATION: LDA Cover

DRILL RIG: CME 65 Limited Access

DATUM: Local
AZIMUTH: N/A

COORDINATES: N:

SHEET 2 of 4

ELEVATION: 780
INCLINATION: -90

1,713,003.09 E: 126,929.39

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: S. Stivers

CHECKED: D. Findley
DATE: 1/12/2011

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft B
= m o 10 20 30 40 NOTES
=
S (ED " g, ELEV. é w BLOWS nec ! d ! ; WATER LEVELS
a z DESCRIPTION ® | %20 s | & per 6in N | A7F | WATER CONTENT (PERCENT) GRAPHIC
x 2 | @7 |DEPTH| 2 | & W
x 0] () =z 140 Ib hammer W, Wi
| 20 ] 30 inch drop 20 40 60 80
10.0-65.5 ~ N 1.0
Very dense, light gray, mottled, S-4 ] cA 5075 >50 0.4 >N
heterogeneous, cement kiln dust, dry to
wet (FILL-IMPORTED CEMENT KILN
DUST) (Continued)
—25
S5 | cA sol | >50 | L2 >l
255 0.5
Slightly cohesive cement kiln dust with
trace to little fine gravel observed
_ 8
;.’,% 2 in nominal
Z -%‘ diameter
€5 solid
I—30 2 N/A 11 schedule 40
2 & S-6 | CA 50/5" >50 vy >>BPVC pipe set
3¢ : in bentonite
SC chips
Tc
3
—35 10
35.0 S-7 | CA 50/6' >50 o5 >>H
Band of slightly cohesive cement kiln dust
observed
— 40 .
Log continued on next page
linto 3ft LOGGED: S. Morgan




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-3 HSA SHEET 3 of 4
PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 780
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/16/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,713,003.09 E: 126,929.39
5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
= m o 10 20 30 40 NOTES
Eg (ED " g, ELEV. | & w BLOWS nec ! d ! ; WATER LEVELS
a) z DESCRIPTION % | %0 g & per 6in N | A7F | WATER CONTENT (PERCENT) GRAPHIC
Z S |2~ |pEpTH| 2 | F W
x 0] () =z 140 Ib hammer W, Wi
0 ] 30 inch drop 20 40 60 80
10.0 - 65.5 " 15
Very dense, light gray, mottled, S8 | CA 50/6 >50 0.5 >N
heterogeneous, cement kiln dust, dry to
wet (FILL-IMPORTED CEMENT KILN
DUST) (Continued)
45 10
45.0 - 65.0 S9 | CA 50/6" >50 ﬁ >>H
Moisture content increases from moist to
wet
2 in nominal
diameter
solid
schedule 40
PVC pipe set
5 in bentonite
k] chips
o e
S a
<38
£ o
50 L c N/A 08
283 S-10| CA 50/5" >50 | 28 >>H
g O 0.4
56
Tc
@
55 11
55.0 S-11A| CA 50/6" >50 0—5 >>H
Band of slightly cohesive cement kiln dust
observed
2 in nominal
diameter _
solid
schedule 40
PVC pipe set ™
in #2/12
silica sand n
backfill
60 . |
Log continued on next page
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

LOCATION: LDA Cover

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/16/10
DRILL RIG: CME 65 Limited Access

RECORD OF BOREHOLE P-3 HSA

DATUM: Local
AZIMUTH: N/A
COORDINATES: N:1,713,003.09 E: 126,929.39

SHEET 4 of 4

ELEVATION: 780
INCLINATION: -90

5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
- g NOTES
Fel| = " % ELEV. | & w BLOWS 10 20 30 40 WATER LEVELS
w= | o O Fo 0 o ; REC
[a) 5 DESCRIPTION % é 9 EPTH % i per 6in N ATT WATER CONTENT (PERCENT) GRAPHIC
o (U] ) z 140 Ib hammer W, W
60 o 30 inch drop 20 40 60 80
10.0 - 65.5 N 0.8 —
Very dense, light gray, mottled, S12)| CA 50/6 >50 0.5 >N —
heterogeneous, cement kiln dust, dry to —
wet (FILL-IMPORTED CEMENT KILN —
o DUST) (Continued) ]
= 2 in nominal -
=8 diameter -
B e 0.020-inch —
8 slotted —
2 schedule 40 » [
8 = N/A PVC pipe set =
- ) in #2/12 -
% O silica sand ]
56 backfill =
Tc —
) -
65 ' B =
No groundwater encountered at time ~ N 0.5 #2/12 silica
of drilling 7145 |58 CA 5075 >50 | 02 > M and backil
Boring completed at 65.5 ft. 65.5
70
=75
80
linto 3ft LOGGED: S. Morgan

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: S. Stivers

CHECKED: D. Findley
DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-4B HSA SHEET 1 of 4
PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 735
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/30/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: LDA Toe Ditch DRILL RIG: CME 65 Limited Access COORDINATES: N:1,712,901.94 E:126,734.19
5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS/ft B
= m o 10 20 30 40 noTES
Eg (ED " 2, ELEV. | & w BLOWS - ! ! i ; WATER LEVELS
a z DESCRIPTION % | %0 g & per 6in N | 257 | WATER CONTENT (PERCENT) GRAPHIC
@ S | 2~ |peptH| 2 | F W
x 0] () =z 140 Ib hammer W, Wi
o ] 30 inch drop 20 40 60 80
0.0-20.0
Compact to very dense, medium brown to Flush-mount
medium gray, mottled, heterogeneous, mix monument
of SILT and fine to medium SAND, little to setin
coarse gravel, little organics (rootlets), concrete with
scattered pockets of fine-grained coal locked well
fragments, damp (SM) (FILL-MINE cap
SPOILS)
2 in nominal
diameter
solid
schedule 40
PVC pipe set
in cement
5
s1|ca| 12030 |50 2% >>H
_ 8
R
25
<B8
Eo 2 in nominal
10 Fs SM 15 diameter
2 8 S-2 | CA 50/6" >50 ﬁ >>M solid
oc - schedule 40
28 PVC pipe set
> in bentonite
chips
15
S-3 | CA 50/4" >50 | L0 >>H
0.3
2 in nominal
diameter _
solid
schedule 40
PVC pipe set ™
in #2/12
silica sand n
backfill
o | - | _ 715.0 |
Log continued on next page
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-4B HSA

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger

PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/30/10
DRILL RIG: CME 65 Limited Access

LOCATION: LDA Toe Ditch

DATUM: Local
AZIMUTH: N/A
COORDINATES: N:

SHEET 2

of 4

ELEVATION: 735
INCLINATION: -90

1,712,901.94 E:126,734.19

DRILLING CONTRACTOR: Cascade Drilling Inc.

DRILLER: S. Stivers

CHECKED: D. Findley
DATE: 1/12/2011

5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS/ft B
= m o 10 20 30 40 noTES
[N
S (ED " g, ELEV. | & w BLOWS nec ! d ! ; WATER LEVELS
a) z DESCRIPTION ® | %20 g & per 6in N | A7F | WATER CONTENT (PERCENT) GRAPHIC
x 2 | @7 |DEPTH| 2 | & W
x 0] () =z 140 Ib hammer W, Wi
| 20 ] 30 inch drop 20 40 60 80
20.0-25.0 200 | s4 | CA 50/4" >50 | 0.4 >>H
Lightly weathered, locally stratified, dark 0.3
yellowish orange (10YR 6/6), fine-grained,
extremely weak (RO), dry, silty fine-grained
SANDSTONE (PUGET GROUP)
2 in nominal
diameter
0.020-inch
slotted
N/A schedule 40 »
PVC pipe set
in #2/12
silica sand
backfill
Lo | - _ L 710.0 —
25.0-60.0 25.0 ~ N 0.4
Slightly weathered, non-stratified, medium S5 ca 5055 >50 0.4 >N
light gray (N6), fine-grained, extremely
weak (R0), dry, SANDSTONE, quartz
grains, subangular (PUGET GROUP)
#2/12 silica
sand backfill
_ 8
T D
-
<38
0 | &2
— = £
n'g S-6 | CA 50/4" >50 | 04 >>H
20 0.3
o
=
o o
Tec
@
N/A
Bentonite
chip backfill
35 S7] cA 502" | >50 | 05 >>H
0.2
— 40 .
Log continued on next page
linto 3ft LOGGED: S. Morgan




RECORD OF BOREHOLE P-4B HSA SHEET 3 of 4

BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 735
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/30/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: LDA Toe Ditch DRILL RIG: CME 65 Limited Access COORDINATES: N:1,712,901.94 E:126,734.19
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft B
= m o 10 20 30 40 NOTES
Eg (ED " 2, ELEV. | & w BLOWS nec ! d ! ; WATER LEVELS
a) z DESCRIPTION % | %0 g & per 6in N | A7F | WATER CONTENT (PERCENT) GRAPHIC
@ S | e~ |pepTH| 2 | F W
x 0] () =z 140 Ib hammer W, Wi
0 ] 30 inch drop 20 40 60 80
25.0-60.0 ~ N 05 R
Slightly weathered, non-stratified, medium S8 | cA 5075 >50 0.4 >N (KRR
light gray (N6), fine-grained, extremely
weak (R0), dry, SANDSTONE, quartz
grains, subangular (PUGET GROUP)
(Continued)
s S9 | CA 50/3" >50 | 0.4 >>H
0.3
_ 8
T D
-
<38
so | B2 N/A
7] '@ S-10| CA 50/3" >50 | 0.4 >>H
20 0.3
o
56
Tc
@
Bentonite
chip backfill
55 - 04
55, S-11| CA 50/5 >50 o4 >>H
Still weak in strength, but appears more
competent
o | - | _ 675.0
Log continued on next page
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-4B HSA

SHEET 4 of 4

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 735
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/30/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: LDA Toe Ditch DRILL RIG: CME 65 Limited Access COORDINATES: N:1,712,901.94 E:126,734.19
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
= m 8} 10 20 30 40 NOTES
Eg 5 " 2, ELEV. | & w BLOWS - ! ! i ; WATER LEVELS
a) z DESCRIPTION % | %0 g & per 6in N | 257 |WATER CONTENT (PERCENT) GRAPHIC
x S | 2~ |peptH| 2 | F W
x 0] ) z 140 Ib hammer W, Wi
60 ] 30 inch drop 20 40 60 80
B 60.0 - 65.3 600 |o. . 0.5 R
Slightly weathered, non-stratified, dark S-12| ca 5015 >50 0.4 >N IR
yellowish orange (10YR 6/6), fine-grained,
extremely weak (RO), dry, SANDSTONE,
o quartz grains, subangular (PUGET
GROUP)
_ 8
R
- g)%
<38
£
gg N/A
©
- E O
356
Tc
@
| 65 No groundwater encountered at time
of drilling 669.8 |S-13| CA 50/3" >50 | 0.4 >>H R
Boring completed at 65.3 ft. 65.3 0.3
— 70
=75
— 80
linto 3ft LOGGED: S. Morgan

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: S. Stivers

CHECKED: D. Findley
DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-5 HSA SHEET 1 of 3
PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 770
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/17/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,713,037.39 E: 126,646.68
5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft B
= m o 10 20 30 40 NOTES
Eg (ED " g, ELEV. | & w BLOWS nec ! d ! ; WATER LEVELS
a) z DESCRIPTION % | %0 g & per 6in N | A7F | WATER CONTENT (PERCENT) GRAPHIC
@ S | ¢~ |peptH| 2 | F W
x 0] () =z 140 Ib hammer W, Wi
o ] 30 inch drop 20 40 60 80
0.0-2.0
Compact to dense, medium brown, Flush-mount
mottled, heterogeneous, mix of silty fine to monument
medium SAND and cohesive, low plasticity setin
- SILT, little to some organics (rootlets), CL concrete with
scattered pockets of fine-grained coal locked well
fragments, damp (CL) (FILL-LOW . cap
PERMEABILITY SOIL COVER) 2 in nominal
I N L 768.0 diameter
2.0-120 2.0 solid
Compact to dense, tan to medium brown schedule 40
to medium gray, mottled, heterogeneous, PVC pipe set
mix of silty fine to medium SAND and in cement
o cohesive, low plasticity SILT, little angular
gravel clasts, little organics (rootlets),
scattered pockets of fine-grained coal
fragments, damp (SM/CL-ML) (FILL-MINE
L SPOILS)
—5
L SM/
CL-ML
B .8
T D
-
<38
10 § 2
72}
©
20
56
TE 2 in nominal
B @ diameter
solid
schedule 40
PVC pipe set
I L 758.0 in bentonite
12.0-50.5 12.0 chips
Very dense, light gray, mottled,
heterogeneous, cement kiln dust,
scattered pockets of fine-grained coal
o fragments, scattered pockets of mine
spoils, dry to moist (FILL-IMPORTED
CEMENT KILN DUST)
— 15
- N/A
— 20 .
Log continued on next page
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-5 HSA SHEET 2 of 3
PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 770
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/17/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,713,037.39 E: 126,646.68
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
T BLOWS /ft B
= m o 10 20 30 40 NOTES
ag| 2 0 | 2o | B | w| sLows nec 0 20 30 4 WATER LEVELS
a) 2 DESCRIPTION % | %0 g & per 6in N | 277 WATER CONTENT (PERCENT) GRAPHIC
@ S | 2~ |peptH| 2 | F W
x 0] () =z 140 Ib hammer W, Wi
20 ] 30 inch drop 20 40 60 80
12.0-50.5 . 07
Very dense, light gray, mottled, S1| CA 50/6 >50 0.5 >N
heterogeneous, cement kiln dust,
scattered pockets of fine-grained coal
fragments, scattered pockets of mine
spoils, dry to moist (FILL-IMPORTED
CEMENT KILN DUST) (Continued)
25 08
S-2 | CA 50/6" >50 ﬁ >>M
_ 8
%% 2 in nominal
2 g diameter
€5 solid
30 2 N/A schedule 40
2 3 PVC pipe set
3¢ in bentonite
SC chips
Tc
@
s3|cA| 35506" |>50 | T >>H
35
S4 | CA | 2025503" | >50 | T2 >>H
40 .
Log continued on next page
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-5 HSA SHEET 3 of 3
PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 770
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/17/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,713,037.39 E: 126,646.68
5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
= m o 10 20 30 40 NOTES
Eg 5 " g, ELEV. | & w BLOWS nec ! d ! ; WATER LEVELS
a) z DESCRIPTION % | %0 g & per 6in N | 257 |WATER CONTENT (PERCENT) GRAPHIC
x S | e~ |pepTH| 2 | F W
x 0] ) z 140 Ib hammer W, Wi
| 40 ] 30 inch drop 20 40 60 80
12.0-50.5 S5 | CA 50/3" >50 | 0.4 >N )
Very dense, light gray, mottled, 0.3 2in r_10m|nal
heterogeneous, cement kiln dust, dlametz_ar
scattered pockets of fine-grained coal solid
- fragments, scattered pockets of mine schedule 40
spoils, dry to moist (FILL-IMPORTED PVC pipe set
CEMENT KILN DUST) (Continued) in bentonite
chips
2 in nominal
- diameter _
solid
schedule 40
PVC pipe set ™
in #2/12
B = silica sand n
g backfill
(]
S5
|45 <E( a Groundwater _
g2 y " 15 measured at —
& .é N/A S-6 | CA 50/6' >50 05 >>.45.50 tBGS v
20 ATD H
s 5 (borehole —
B TE depth 50 ft) — n
«© —
2 in nominal —
diameter -
B 0.020-inch = |
slotted —
schedule 40 » | —
PVC pipe set H
B in #2/12 (=
silica sand —
backfill —
%0 15 #2/12 silica =
7195 | ST | CA 5o/ >50 | o5 >>M sand backfil
Boring completed at 50.5 ft. 50.5
|55 |
- 60 |
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

LOCATION: Fill east of LDA Cover

RECORD OF BOREHOLE P-6 HSA

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/18/10
DRILL RIG: CME 65 Limited Access

AZIMUTH: N/A

COORDINATES: N:

SHEET 1of 5

ELEVATION: 820
INCLINATION: -90

1,713,164.94 E:127,156.60

DRILLER: S. Stivers

DRILLING CONTRACTOR: Cascade Drilling Inc.

CHECKED: D. Findley
DATE: 1/12/2011

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft B
= m 8} 10 20 30 40 NOTES
=
e (ED " 2, ELEV. | & w BLOWS - ! ! i ; WATER LEVELS
a z DESCRIPTION % | 20 g & per 6in N | G5 |WATER CONTENT (PERCENT) GRAPHIC
x > 4 DEPTH| 2 | F W
o (U] () z 140 Ib hammer Wb —Ww,
] 30 inch drop 20 40 60 80
0 0.0-65.0
Loose to very dense, medium brown to Flush-mount
gray, mottled, heterogeneous, mix of silty monument
fine to medium SAND and SILT, little to setin
- some fine gravel, little organics (rootlets, concrete with ross
wood fragments), trace fine-grained coal locked well o
fragments, damp to moist (SM) cap G
(FILL-MINE SPOILS) i
- 2 in nominal i
Speed drill to 30 ft; no samples collected diameter Gii
solid Fass
schedule 40 *
PVC pipe set ass
B in cement S
vt
vt
X
s
5 B
B _ &
R
S5
<38
€ o
— 10 L c SM
D2
20
=L
o o
Tec
- @
2 in nominal
diameter
solid
- schedule 40
PVC pipe set
in bentonite
chips
— 15
— 20 .
Log continued on next page
linto 3ft LOGGED: S. Morgan




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-6 HSA SHEET 2 of 5
PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 820
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/18/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: Fill east of LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,713,164.94 E: 127,156.60
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS/ft B
= m o 10 20 30 40 noTES
ae . 0 | 2o | B | w| sLows nec 0 20 30 4 WATER LEVELS
a) z DESCRIPTION % | %0 g & per 6in N | A7F | WATER CONTENT (PERCENT) GRAPHIC
@ S | 2~ |peptH| 2 | F w
o (U] () z 140 Ib hammer Wy bW,
| 20 ] 30 inch drop 20 40 60 80
0.0 - 65.0
Loose to very dense, medium brown to
gray, mottled, heterogeneous, mix of silty
fine to medium SAND and SILT, little to
- some fine gravel, little organics (rootlets,
wood fragments), trace fine-grained coal
fragments, damp to moist (SM)
(FILL-MINE SPOILS) (Continued)
—25
B _ 8
%% 2 in nominal
2 .g diameter
€5 solid
—30 2 SM schedule 40
2 3 PVC pipe set
3¢ in bentonite
2F s1|ca| 202222 | 44 |TE ] chips
I & .
—35
1.2
S-2 | CA 19-20-40 >50 15 >>H
— 40 .
Log continued on next page
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-6 HSA

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger

PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/18/10

LOCATION: Fill east of LDA Cover

DRILL RIG: CME 65 Limited Access

DATUM: Local
AZIMUTH: N/A

COORDINATES: N:

SHEET 3of 5

ELEVATION: 820
INCLINATION: -90

1,713,164.94 E:127,156.60

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: S. Stivers

CHECKED: D. Findley
DATE: 1/12/2011

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS/ft B
= m o 10 20 30 40 noTES
=
S (ED " g, ELEV. | & w BLOWS nec ! d ! ; WATER LEVELS
a) z DESCRIPTION ® | %20 g & per 6in N | A7F | WATER CONTENT (PERCENT) GRAPHIC
x 2 | @7 |DEPTH| 2 | & W
x 0] () =z 140 Ib hammer W, Wi
| 40 ] 30 inch drop 20 40 60 80
0.0-65.0 N 0.3
Loose to very dense, medium brown to S-3| CA 50/6 >50 0.5 >N
gray, mottled, heterogeneous, mix of silty
fine to medium SAND and SILT, little to
some fine gravel, little organics (rootlets,
wood fragments), trace fine-grained coal
fragments, damp to moist (SM)
(FILL-MINE SPOILS) (Continued)
— 45
s4|ca| sosoe |50 | 42 >>H
_ 8
;.’,% 2 in nominal
Z .g diameter
€5 solid
I— 50 2 SM schedule 40
2 3 50.0 PVC pipe set
3° . | " 1.2 in bentonite
55 Zone of tan to orange-brown fine to S-5 | CA | 28-43-50/6' >50 T >>H chips
T £| medium sand observed :
@
— 55
s6| ca| 32506 | >s0 | & >>H
56.0
Angular cobble/boulder fragments
observed
60 )
Log continued on next page
linto 3ft LOGGED: S. Morgan




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-6 HSA SHEET 4 of 5
PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 820
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/18/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: Fill east of LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,713,164.94 E: 127,156.60
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
T BLOWS/ft B
= m o 10 20 30 40 noTES
Eg (ED " g, ELEV. | & w BLOWS nec ! d ! ; WATER LEVELS
a) z DESCRIPTION % | %0 g & per 6in N | A7F | WATER CONTENT (PERCENT) GRAPHIC
@ S | 2~ |peptH| 2 | F w
o (U] ) z 140 Ib hammer Wy bW,
| s0 ] 30 inch drop 20 40 60 80
0.0-65.0
Loose to very dense, medium brown to
gray, mottled, heterogeneous, mix of silty - 27, " 0.0
fine to medium SAND and SILT, little to S-7 | CA | 24:87-5047 | >50 | 173 >N
some fine gravel, little organics (rootlets,
wood fragments), trace fine-grained coal
fragments, damp to moist (SM)
(FILL-MINE SPOILS) (Continued)
SM
6 | @ --——-— - _ L 755.0
65.0 - 70.0 65.0 " 0.3
Zone of fine-grained coal S-8 | CA 50/6 >50 | o5 >>M5 in nominal
diameter
solid
schedule 40
PVC pipe set
in bentonite
chips
Groundwater
measured at
PT 67.75 ft BGS
ATD
(borehole
depth 70 ft)
_ 8
T D
S5
<38
70 5_8 777777777777777 | 750.0
n'g 70.(r)“- 80.1 hered ’ ed 70.0
2| Highly weathered, non-stratified, mottled, " 1.1
% 5| grayish orange (10YR 7/4) to light olive S-9| CA 26-50/6 >50 | 70 >>M
T £| gray (5YR 5/2), fine-grained, extremely
| weak (RO), dry, silty SANDSTONE, local
thin coal seams (PUGET GROUP)
2 in nominal
diameter _
solid
schedule 40
PVC pipe set ™
in #2/12
silica sand n
backfill
Groundwater
measured at v
75.00 ft BGS —]
5 NIA S10[ CA 50/2° | >50 | 05 >>H Mo | H
75.0 , 0.2 (borehole —
Less mottling observed depth 75 ft) -
2 in nominal —
diameter
0.020-inch = |
slotted —
schedule 40 »
PVC pipe set
in #2/12 — -
silica sand —
backfill
80 . I R
Log continued on next page
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-6 HSA SHEET 5 0f 5

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 820
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/18/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: Fill east of LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,713,164.94 E:127,156.60
5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
9 BLOWS /ft W
T E 6] 10 20 30 40 NOTES
ae . o | 2o | B | w| sLows nec 0 20 30 4 WATER LEVELS
a z DESCRIPTION 3 | 20 g g per 6in N | AT |WATER CONTENT (PERCENT) GRAPHIC
x S | 2~ |peptH| 2 | F w
] ] (ft) =z 140 Ib hammer W, —m——c— W,
80 ] 30 inch drop 20 40 60 80 »
— " L !
Boring completed at 80.1 ft. P | S11) CA 501 >80 % siﬁgliasclt%ﬁ
-85
90
I—95
I 100
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-8 HSA

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger

PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/18/10

DATUM: Local
AZIMUTH: N/A

SHEET 1

of 4

ELEVATION: 815
INCLINATION: -90

DRILLING CONTRACTOR: Cascade Drilling Inc.

DRILLER: S. Stivers

CHECKED: D. Findley
DATE: 1/12/2011

LOCATION: East of Access Road and LDARHMeRIG: CME 65 Limited Access COORDINATES: N:1,713,322.53 E: 126,774.16
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS/ft B
= m 8} 10 20 30 40 noTES
=
e (ED 9 2, ELEV. é w BLOWS - ! ! i ; WATER LEVELS
w )
a z DESCRIPTION 3 | %9 S| & per 6in N | G5 |WATER CONTENT (PERCENT) GRAPHIC
x > 4 DEPTH| 2 | F W
o (U] () z 140 Ib hammer Wy bW,
o ] 30 inch drop 20 40 60 80
0.0-60.5
Dense to very dense, tan to olive brown to Flush-mount
gray, mottled, heterogeneous, mix of silty monument
fine to medium SAND and SILT, little to setin
some fine subrounded gravel, scattered concrete with ross
fine-grained coal fragments, little organics locked well o
(rootlets, wood fragments), damp to wet cap G
(SM) (FILL-MINE SPOILS) it
2 in nominal giss
diameter Gii
solid
schedule 40 i
PVC pipe set ass
in cement S
1.0
S-1| CA 26-24-20 44 15 |
_ 8
R
S5
<38
€ o
— 10 % % SM 00
g 8 S-2 | CA 50/6" >50 F >>M
=
o o
Tec
@
2 in nominal
diameter
solid
schedule 40
PVC pipe set
in bentonite
chips
— 15 g L |
S-3 | CA 50/2 >50 | 0.0 >>
0.2
W 0.3
S-4 | CA 21-50/6' >50 10 >>H
— 20 .
Log continued on next page
linto 3ft LOGGED: S. Morgan




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-8 HSA SHEET 2 of 4
PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 815
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/18/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: East of Access Road and LDARHMeRIG: CME 65 Limited Access COORDINATES: N:1,713,322.53 E: 126,774.16
5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS/ft B
= m o 10 20 30 40 noTES
Eg (ED " g, ELEV. | & w BLOWS nec ! d ! ; WATER LEVELS
a) z DESCRIPTION % | %0 g & per 6in N | A7F | WATER CONTENT (PERCENT) GRAPHIC
Z S |2~ |pEPTH| 2 | F W
x 0] () =z 140 Ib hammer W, Wi
20 ] 30 inch drop 20 40 60 80
0.0-60.5 ) S5 | CA 50/4" >50 | 0.2 >>H
Dense to very dense, tan to olive brown to 0.3
gray, mottled, heterogeneous, mix of silty
fine to medium SAND and SILT, little to
some fine subrounded gravel, scattered
fine-grained coal fragments, little organics
(rootlets, wood fragments), damp to wet
(SM) (FILL-MINE SPOILS) (Continued)
20.0
3-inch diameter granite cobble core
observed
25 00
S-6 | CA 50/6" >50 F >>M
_ 8
%% 2 in nominal
2 g diameter
€5 solid
30 2 SM schedule 40
2 3 PVC pipe set
3¢ in bentonite
28| 405-310 S7 | CA | 19245066" | >50 | T2 >>H chips
@|  Zone of fine-grained coal fragments
observed
35
35.0-40.0
Pockets of yellow-orange fine to medium 15
sand S-8 | CA 7-10-23 33 1—5 |
40 .
Log continued on next page
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-8 HSA SHEET 3 of 4
PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 815
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/18/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: East of Access Road and LDARHMeRIG: CME 65 Limited Access COORDINATES: N:1,713,322.53 E: 126,774.16
5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
z o 8] 10 20 30 40 NOTES
Eg (ED " g, ELEV. | & w BLOWS nec ! d ! ; WATER LEVELS
a) z DESCRIPTION % | %20 g & per 6in N | 257 |WATER CONTENT (PERCENT) GRAPHIC
x > 4 DEPTH| 2 | F W
o (U] ) z 140 Ib hammer Wb —Ww,
0 ] 30 inch drop 20 40 60 80
0.0-60.5
Dense to very dense, tan to olive brown to
gray, mottled, heterogeneous, mix of silty 15
fine to medium SAND and SILT, little to S99 | CA | 183024 | >50 | °F >>M
some fine subrounded gravel, scattered
fine-grained coal fragments, little organics
(rootlets, wood fragments), damp to wet
(SM) (FILL-MINE SPOILS) (Continued)
45
2 in nominal
1.5 diameter
S-10| CA 21-24-36 >50 1—5 >>M solid
: schedule 40
PVC pipe set
in bentonite
chips
_ 8
R
-
<38
£
50 | 22 SM
D2
5 o
= S11| CA | 27-40-36 | >50 | =2 S>>l
Tc - e 15
@
2 in nominal
diameter _
solid
schedule 40
PVC pipe set ™
in #2/12
silica sand n
backfill
Groundwater
measured at
55 53.61 ft BGS -
55.0 ATD —
i N 15 borehol —
Pocket of fine-grained coal fragments S-12| CA 20-50/6 >50 | 7o >>H de(p&r%;ﬁe) :
observed —
2 in nominal —
diameter -
0.020-inch = |
slotted —
schedule 40 » —
PVC pipe set H
in #2/12 — |
silica sand —
backfill —
60 . I R
Log continued on next page
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-8 HSA SHEET 4 of 4

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 815
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/18/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: East of Access Road and LDARHMeRIG: CME 65 Limited Access COORDINATES: N:1,713,322.53 E: 126,774.16
5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
©) BLOWS / ft B
z E O 10 20 30 40 NOTES
ae . o | 2o | B | w| sLows nec 0 20 30 4 WATER LEVELS
o > DESCRIPTION 3 20 2| ¢ per 6in N | AT |WATER CONTENT (PERCENT) GRAPHIC
x S | 2~ |peptH| 2 | F w
] ] (ft) =z 140 Ib hammer W, —m——c— W,
| s0 ] 30 inch drop 20 40 60 80
N 03 #2/12 silica
SM 7545 | S13| CA 506 >50 | o5 >>Mand backfil =
Boring completed at 60.5 ft. 60.5
|65
I-70
75
80
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-9 HSA

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/2/10

LOCATION: East of MWB-3LDA

DRILL RIG: CME 65 Limited Access

DATUM: Local
AZIMUTH: N/A
COORDINATES: N:

SHEET 1 of 2

ELEVATION: 740
INCLINATION: -90

1,713,089.87 E: 126,260.19

OD

DEPTH
(f)
BORING METH

SOIL PROFILE

SAMPLES

PENETRATION RESISTANCE

DESCRIPTION

UsCs

GRAPHIC
LOG

ELEV.

DEPTH
(ft)

NUMBER

TYPE

BLOWS
per 6in

140 Ib hammer
30 inch drop

BLOWS /ft B
10 20 30 40

WATER CONTENT (PERCENT)

W, yw,
20 40 60 80

NOTES

WATER LEVELS

GRAPHIC

I
i
o
Hollow Stem Auger
8-inch Casing Diameter

—20

0.0-5.0

Very dense, light to medium brown,
mottled, heterogeneous, mix of silty fine to
medium SAND and SILT, little to some fine
subrounded to subangular gravel,
scattered cobbles, damp to wet (SM)
(FILL-MINE SPOILS)

5.0-204

Highly weathered, non-stratified, mottled,
grayish orange (10YR 7/4) to dark
yellowish orange (10YR 6/6), fine-grained,
extremely weak (R0), dry, SANDSTONE
(PUGET GROUP)

Log continued on next page

SM

N/A

735.0

5.0

S-1

CA

50/2"

>50

o
N

>,

A

S-2

CA

50/2"

>50

o
o

o
N

S-3

CA

50/5"

>50

0.4

>>M gepth 20 ft)

>>H

Flush-mount
monument
setin
concrete with
locked well
cap

2 in nominal
diameter
solid
schedule 40
PVC pipe set
in cement

2 in nominal
diameter
solid
schedule 40
PVC pipe set
in bentonite
chips

Groundwater
measured at
9.60 ft BGS
ATD
(borehole

2 in nominal
diameter
solid
schedule 40
PVC pipe set
in #2/12
silica sand
backfill

2 in nominal
diameter
0.020-inch
slotted
schedule 40 »
PVC pipe set
in #2/12
silica sand
backfill

«

linto 3ft

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: S. Stivers

LOGGED: S. Morgan
CHECKED: D. Findley
DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

LOCATION: East of MWB-3LDA

PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/2/10
DRILL RIG: CME 65 Limited Access

AZIMUTH: N/A

COORDINATES: N:

RECORD OF BOREHOLE P-9 HSA SHEET 2

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local

of 2

ELEVATION: 740
INCLINATION: -90

1,713,089.87 E: 126,260.19

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
o BLOWS /ft W
- 0 NOTES
Eo| = o |8 ELEV. | & | BLOWS 10 20 30 40 WATER LEVELS
a 2 DESCRIPTION g | &3 2| & | per6in | N |BECIWATER CONTENT (PERCENT) GRAPHIC
x > o DEPTH| 2 = W
x 0] ) =z 140 Ib hammer W, Wi
20 ] 30 inch drop 20 40 60 80
B . 08 #2/12 silica
20.0-20.4 NiA 7196 | S4 | CA 505 >50 | 54 >>Msand backfil ™
Pockets of light gray fine to medium sand 20.4
and iron-oxide staining observed
B Boring completed at 20.4 ft.
25
30
I35
40
linto 3ft LOGGED: S. Morgan

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: S. Stivers

CHECKED: D. Findley
DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-11 HSA SHEET 1 of 2

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 735
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/15/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: Adjacent to MWB-2LDA DRILL RIG: CME 65 Limited Access COORDINATES: N:1,712,741.18 E: 127,159.00

SOIL PROFILE SAMPLES PENETRATION RESISTANCE
BLOWS /ft
NOTES

10 20 30 40
BLOWS n N | | WATER LEVELS

per 6in N | SEZ |WATER CONTENT (PERCENT) GRAPHIC

DEPTH W
() 140 Ib hammer Wy bW,
30 inch drop 20 40 60 80

OD

ELEV.

DEPTH
(f)

DESCRIPTION

BORING METH
UsCs
GRAPHIC
LOG
NUMBER
TYPE

0.0-205
Compact to very dense, mottled, olive Flush-mount
brown to medium gray, heterogeneous, monument
mix of silty fine to medium SAND and setin
B SILT, some fine to coarse subrounded to concrete with
subangular gravel, scattered locked well
cobble/boulder fragments, scattered . cap
pockets of fine-grained coal fragments, 2 in nominal
| damp to wet (SM) (FILL-MINE SPOILS) dlametlgé
soli

schedule 40
PVC pipe set
in cement

g
o

S-1| CA 18-18-14 32

=
]
|

2 in nominal
diameter
solid

- schedule 40
PVC pipe set
in bentonite
chips

SM

-
&

S-2 | CA 10-10-18 28

=
]
| |

I
i
o
Hollow Stem Auger
8-inch Casing Diameter

2 in nominal
- diameter ,
solid
schedule 40
PVC pipe set
in #2/12
silica sand
backfill
Groundwater
measured at
- 13.21 ft BGS E
ATD
(borehole
depth 20 ft)

«

—15

15.0
Slightly cohesive silt and fine to medium 2 in nominal
sand observed S-3 | CA | 8-10-50/6" | >50 >>B " diameter
- 0.010-inch
slotted

schedule 40w~
PVC pipe set
- in #2/12
silica sand
backfill

el
aljw
V.

20.0 ) #2/12 silica
20 Debris (metal wire) observed sand backfill
Log continued on next page

linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE P-11 HSA SHEET 2 of 2

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 735
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 11/15/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: Adjacent to MWB-2LDA DRILL RIG: CME 65 Limited Access COORDINATES: N:1,712,741.18 E: 127,159.00
5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
©) BLOWS /ft W
T E 6] 10 20 30 40 NOTES
ae . o | 2o | B | w| sLows nec 0 20 30 4 WATER LEVELS
a z DESCRIPTION 3 | 20 2| ¢ per 6in N | AT |WATER CONTENT (PERCENT) GRAPHIC
x S | 2~ |peptH| 2 | F w
] ] (ft) =z 140 Ib hammer W, —m——c— W,
| 20 ] 30 inch drop 20 40 60 80
. 0.5
SM 7145 | S4 | CA 50/6 >50 | o5 >>H
Boring completed at 20.5 ft. 20.5
I—25
30
I—35
I 40
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




BOREHOLE RECORD 07393074-02.013_P-12_AND_P-13.GPJ GLDR_WA.GDT 6/11/13

PROJECT: Holcim/LowerDisposalArea/WARILLING METHOD: Hollow Stem Auger

RECORD OF BOREHOLE P-12

PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/13/2011

LOCATION: About 180 ft West of B-11

DATUM:
AZIMUTH: N/A

SHEET 1

of 2

ELEVATION: 760
INCLINATION: -90

DRILL RIG: CMES55 Limited Access Track-MoG@ORDINATES: not surveyed

DRILLING CONTRACTOR: Cascade Drilling, Inc
DRILLER: C. Askew

CHECKED: S. Morgan
DATE: 12/16/2011

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS/ft B
= m o 10 20 30 40 noTES
=
S (ED 2 g, ELEV. é w BLOWS nec ! d ! ; WATER LEVELS
a) z DESCRIPTION ® | %9 s | & per 6in N | A7F | WATER CONTENT (PERCENT) GRAPHIC
4 > 4 DEPTH| 2 | + W
o (U] ) z 140 Ib hammer Wy bW,
o ] 30 inch drop 20 40 60 80
00-45 DOE Well b
Dense to very dense, gray-brown to brown, No. BHK 281 g
heterogeneous, silty fine to coarse SAND, 1.1 G
some fine to coarse gravel, 1 |ss 50-19-18 37 |15 u e
coarse-sand-sized coal fragments, trace Flush &
iron-oxide stained pockets, damp. (SM) ush-mount o
(FILL) monumztent {
setin e
concrete.
SM E
.5
2 SS 30-18-20 38 15 |
77777777777777 L 755.5
45-355 45
Fresh, bedded, orange gray to yellow
5 brown to light gray, fine sand grained,
extremely weak (R0), SANDSTONE.
3 | ss 566 12 |92 m
@
£
£
©
=
2>
Q
®
2]
(]
£ 4 SS 21-50/6" >50 025 >>M
© 1.0
H
=2
o
<
—
=
2
@
j=2)
10 3
5 5 | ss | 20506" |>50 | 2O >>H
17} 1.0
2
oS
°
= 2-inch
£ diameter,
£ schedule 40,
g PVC pipe
5 N/A embedded in
£ bentonite
= chips.
K 6 | ss| 25506" |>50 | >>Hll
= K
—
<
— 15
7 SS 20-50/6" >50 1—8 >>H
8 | ss| 37505 |50 9% >>H
20 Log continued on next page
linto 3ft LOGGED: A. Dennison

Groundwater measured 14.32 ft btc after well installed at 16:15 on 12/13/11.



RECORD OF BOREHOLE P-12

PROJECT: Holcim/LowerDisposalArea/WARILLING METHOD: Hollow Stem Auger
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/13/2011
LOCATION: About 180 ft West of B-11

DATUM:

AZIMUTH: N/A
DRILL RIG: CMES5S5 Limited Access Track-MoG@ORDINATES: not surveyed

SHEET 2 of 2

ELEVATION: 760
INCLINATION: -90

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
z o 8] 10 20 30 40 NOTES
=
e 5 " 2, ELEV. | & w BLOWS rec ! d ! ; WATER LEVELS
a) z DESCRIPTION ® | %0 g & per 6in N | AFF |WATER CONTENT (PERCENT) GRAPHIC
o o) o o} =
% (U] DE(;)T Hi 2 140 Ib hammer W, W,
| 20 ] 30 inch drop 20 40 60 80
45-355
Fresh, bedded, orange gray to yellow
brown to light gray, fine sand grained, 1.3
extremely weak (R0), SANDSTONE. 9 | Ss 20-30-50 >50 | 15 >>H
o (Continued)
L 2-inch |
diameter,
schedule 40,
PVC pipe
1.0 embedded in
- 9 | ss 28-50/6" | >50 | T >> sand. —
5 =
£ —
£ ]
& =
I > — 4
® |8 10 | ss 50/5" >50 | 04 S>>l =
© 0.4 —
%]
4] —
£ H
L E] = |
H -
2 —
o —
< [
- —
- < = |
g =
[) [
= . 0.5 H
3 N/A 11 SS 50/6' >50 05 >>H —
- £ = |
%J’ 2-inch -
2 diameter, —
] schedule 40, —
- 2 0.010-inch =
5 slotted pPvC —
© pipe —
£ embedded in —
] [
3 sand. —
— 30 = [
2 12 | ss 50/5" >50 | 04 >>H -
£ 0.4 —
= —
[}
£ =
- i',. — ]
- —
~ A4
13 | ss 50/6" >50 | 32 >>Hll -
Backfilled
| 35 with sand. ™ ]
g 05
7245 14 SS 50/6' >50 05 >>H
Boring completed at 35.5 ft. 355
- 40 |
linto 3ft LOGGED: A. Dennison

BOREHOLE RECORD 07393074-02.013_P-12_AND_P-13.GPJ GLDR_WA.GDT 6/11/13

DRILLING CONTRACTOR: Cascade Drilling, Inc
DRILLER: C. Askew

CHECKED: S. Morgan

DATE: 12/16/2011

Groundwater measured 31.5 ft bgs during drilling at 13:30 on 12/13/11.



BOREHOLE RECORD 07393074-02.013_P-12_AND_P-13.GPJ GLDR_WA.GDT 6/11/13

PROJECT: Holcim/LowerDisposalArea/WARILLING METHOD: Hollow Stem Auger

RECORD OF BOREHOLE P-13

PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/12/2011

LOCATION: About 140 ft North of P-12

DATUM:
AZIMUTH: N/A

SHEET 1of 3

ELEVATION: 800
INCLINATION: -90

DRILL RIG: CMES55 Limited Access Track-MoG@ORDINATES: not surveyed

DRILLING CONTRACTOR: Cascade Drilling, Inc
DRILLER: C. Askew

CHECKED: S. Morgan
DATE: 12/16/2011

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS/ft l
= m o 10 20 30 40 noTES
=
S 5 2 g, ELEV. é w BLOWS nec ! d ! ; WATER LEVELS
o a ; REC
a) z DESCRIPTION ® | %9 s | & per 6in N | A7F | WATER CONTENT (PERCENT) GRAPHIC
x > 4 DEPTH| 2 | + W
o (U] ) z 140 Ib hammer Wy bW,
o 5] 30 inch drop 20 40 60 80
0.0-4.5 DOE Well
Loose to compact, brown to brown-gray, No. BHK 280
heterogeneous, silty fine to coarse SAND, 0.4
some fine to coarse angular to subangular 1 |ss 10-13-15 28 |15 u
gravel, coarse-sand-sized fragments of Flush
coal, trace pockets of iron-oxide staining, ﬁwsor;LTnagm
damp (SM) (FILL) setin
concrete.
SM
2 | ss 433 6 |28 m
15
77777777777777 L 795.5
45-7.0 45
Loose, brown to dark brown,
5 heterogeneous, silty fine to coarse SAND,
some fine to coarse angular to
subangular gravel, coarse-sand-sized 8
fragments of coal, trace pockets of SM 3 SS 4-3-3 6 15 |
iron-oxide staining, damp. (SM) (FILL) :
@
£
s L 793.0
< | 70-103 7.0
° Compact, gray-brown, heterogeneous, fine
o to coarse SAND, little fine to coarse gravel,
© damp to moist (SM) (FILL)
g 4 | ss 3314 17 |22 [
= 15
2 SM
o
<
—
s
2
@
S
T2 789.7
£ .
1} 10.3-24.0 10.3
@ Slightly weathered, foliated, black, very . 0.7
5 fine grained, extremely weak (R0), COAL. 5 Ss 5-7-10 v 15 u
g
o]
5]
£
S
o
@
c
£
=
2
3 6 | ss 5810 18 |12 n
S .
<
15
N/A 08
7 SS 19-50/3" >50 W >>H
8 SS 50/4" >50 | 0.7 >>H
0.3
20 Log continued on next page
linto 3ft LOGGED: A. Dennison

Groundwater measured 10.56 ft btc at 10:35 am on 12/13/11.



BOREHOLE RECORD 07393074-02.013_P-12_AND_P-13.GPJ GLDR_WA.GDT 6/11/13

RECORD OF BOREHOLE P-13

PROJECT: Holcim/LowerDisposalArea/WARILLING METHOD: Hollow Stem Auger
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/12/2011
LOCATION: About 140 ft North of P-12

DATUM:
AZIMUTH: N/A

SHEET 2 of 3

ELEVATION: 800
INCLINATION: -90

DRILL RIG: CMES55 Limited Access Track-MoG@ORDINATES: not surveyed

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS/ft B
= m o ELEV 10 20 30 40 noTES
= . o
he (§D " 2, & w BLOWS rec { ! ! ; WATER LEVELS
a e DESCRIPTION 3 | %o 2| ¢ per 6in N | 257 | WATER CONTENT (PERCENT) GRAPHIC
@ S | 2~ |peptH| 2 | F w
o (U] ) z 140 Ib hammer Wy bW,
| 20 ] 30 inch drop 20 40 60 80
10.3-24.0 9 SS 50/4" >50 | 0.3 >>H
Slightly weathered, foliated, black, very 0.3
fine grained, extremely weak (R0), COAL.
(Continued)
2-inch
3 diameter,
- 9 SS 30-50/6" >50 1—0 >>Mschedule 40,
: PVC pipe
embedded in
bentonite
-y - - - _ 776.0 chips.
24.0-26.0 X X 24.0
Slightly weathered, jointed, gray to light § i
gray, very fine grained, extremely weak to $%
very weak (R0O-R1), SILTSTONE, trace X X
—25 N/A
coal fragments. X X 10 ss 50/4" >50 | 03 oM
XX 0.3
X X
X X
I N [ XX 774.0
26.0-315 26.0
5 Slightly weathered, foliated, black, very
£ fine grained, extremely weak (R0), COAL.
B §
=
2
L
I " 0.4
o 11 SS 50/5 >50 | =— >>M
l g 0.4
e
H
o]
o N/A
- <
—
s
2
@
j=2)
30 3 .
12 SS 50/4 >50 | 0.3 >>M
£ 0.3
@
2
| 5
°
=
5 - L 768.5
@ 31.5-57.9 X X 315
= Slightly weathered, jointed, gray to light x X
- © " B X X
S| gray, very fine grained, extremely weak to $%
b} very weak (R0O-R1), SILTSTONE, trace X%
£ coal fragments. X X 04
= X X 13 | sSs 50/5" >50 | 05 >>H
- 2 X X d
:r X X
3 X X
< X X
X X
- X X
X X
X X
X X
X X
35 X X
X X 14 SS 50/3" >50 | 0.3 >>M
X X 0.3
X X
N/A | X X
- X X
X X
X X
X X
X X
- X X
X X
X X
X X
X X 15 SS 50/3" >50 | 0.3 >>M
X X 0.3
B X X
X X
X X
X X
X X
B X X
X X
X X
X X
40 o
Log continued on next page
linto 3ft LOGGED: A. Dennison

DRILLER:

C. Askew

DRILLING CONTRACTOR: Cascade Drilling, Inc

CHECKED: S. Morgan
DATE: 12/16/2011




BOREHOLE RECORD 07393074-02.013_P-12_AND_P-13.GPJ GLDR_WA.GDT 6/11/13

RECORD OF BOREHOLE P-13

PROJECT: Holcim/LowerDisposalArea/WARILLING METHOD: Hollow Stem Auger
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/12/2011
LOCATION: About 140 ft North of P-12  DRILL RIG: CME55 Limited Access Track-MoG@ORDINATES: not surveyed

DATUM:

AZIMUTH: N/A

SHEET 3 of 3

ELEVATION: 800
INCLINATION: -90

DRILLER: C. Askew

DRILLING CONTRACTOR: Cascade Drilling, Inc

CHECKED: S. Morgan

DATE: 12/16/2011

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
= m o 10 20 30 40 NOTES
=
S 5 9 g, ELEV. é w BLOWS rec ! d ! ; WATER LEVELS
a) z DESCRIPTION ® | %9 s | £ per 6in N | AT |WATER CONTENT (PERCENT) GRAPHIC
x > 4 DEPTH| 2 | F W
o (U] ) z 140 Ib hammer Wb —Ww,
0 ] 30 inch drop 20 40 60 80
31.5-57.9 x X 16 SS 50/3" >50 | 0.3 >>H
Slightly weathered, jointed, gray to light x X 0.3
gray, very fine grained, extremely weak to i i
very weak (RO-R1), SILTSTONE, trace X %
o coal fragments. (Continued) X X
X X
X X
X X
X X
[ X X
X X
X X
X X 17 | ss 50/5" >50 | 04 >>H
X X 0.4
| X X
X X
X X
X X
X X
|~ X X
X X
X X 2-inch
X X diameter,
45 oo schedule 40,
X X 18 SS 50/3" >50 | 0.3 >> PVC pipe
oy X X 0.3 embedded in
S X X sand.
E X X
= < X X
%‘ X X
“— X X
fﬁ X X —
) X X —
- = X X —
5 X X —
2 X X —
=2 X X -
(=] X X 0.8 —
- 3 X X 19 | sS 37-50/5" | >50 | o'y >>H 7
< X X —
§ X X —
5 X X 1
o X X —
- 3 N/A | x X —
X X
E X X ¥
@ X X —
g X X —
50 | 3 X% 04 =
2 N .
- ol 20 SS 50/5 >50 02 >>H H
5] XX . =
£ X X 2-inch —
| % X X diameter, ]
s X X schedule 40, —
2 ol 0.010-inch H
-_E X% slotted PVC —
B E X X pipe | |
T X X embedded in —
g X X sand. —
X X —
N XX 21 | ss 50/4" >50 | 0.3 >>H =
X X 0.3 —
B X X ]
X X —
X X —
X X 1
X X —
[ X X —
X X 1
X X —
X X 1
55 X X —
ol 22 | ss 50/4" >50 [ 03 >>ll =
X X 0.3 —
X X —
X X —
- X X ]
X X —
X X =
X % A 4
X X
i i Backfilled |
_Became wet. Y% with sand.
5% ) 7a01 | 23 | SS 50/5" >50 —8:3 >>H
- Boring completed at 57.9 ft. 579
— 60
linto 3ft LOGGED: A. Dennison

Groundwater measured 57.6 ft bgs at 1:30 pm during drilling on 12/12/11.

Groundwater measured 49.3 ft bgs at 2:30pm on 12/12/11.



BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE B-8 HSA

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger

PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/6/10

DATUM: Local
AZIMUTH: N/A

SHEET 1

of 2

ELEVATION: 747
INCLINATION: -90

LOCATION: S of LDA Cover DRILL RIG: CME 65 Limited Access COORDINATES: N:1,713,206.74 E:126,117.43
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS/ft B
= m o 10 20 30 40 noTES
=
e (ED " 2, ELEV. | & w BLOWS - ! ! i ; WATER LEVELS
[a) = DESCRIPTION 8 % (e} % & per 6in N ATT WATER CONTENT (PERCENT) GRAPHIC
= ]
x > 4 DEPTH| 2 = W
x 0] ) z 140 Ib hammer W, Wi
] 30 inch drop 20 40 60 80
0 0.0-15.0
Compact to dense, mottled, medium brown Flush-mount
to light gray, heterogeneous, silty fine to monument
medium SAND to SILT with little fine to setin
- medium sand, little to some fine concrete with
subrounded to subangular gravel, locked well
scattered cobble/boulder fragments, . cap
scattered pockets of light gray to tan fine to 2in nominal
| medium sand, scattered pockets of diameter
fine-grained coal fragments, damp to wet solid
(SM) (FILL-MINE SPOILS) PS\?getiule 40t
pipe se
2.0 in cement
B 12-inch diameter cobble/bouder removed
from hole by hand
—5
si1|ca| 221810 | 28 | 9% n
2 in nominal
B diameter
solid
SM schedule 40
PVC pipe set
- in bentonite
s2 | ca 777 1 | 9% ™ chips
B _ 8
R
25
<38
£
10 | 22
[2R7)
©
5 o
S8 s3] cA 6-6-6 12|20 n
Tec " ~o” 1.5
- @
2 in nominal
- diameter
0.8 solid
S-4 | CA 4-8-10 18 15 | schedule 40 .
PVC pipe set
in #2/12
B silica sand
14.0 backfill
Lens of slightly cohesive, yellow, fine to
medium sand observed 732.0
15 s0-250 - 150 -
Very dense, olive brown to medium gray, . 1.0 —
mottled, non-stratified, fine to coarse S5 | CA 24-50/6 >50 | 1o >>H -
SAND and fine to coarse subangular to ]
B subrounded GRAVEL, little to some silt, —
wet (SP-GP) (FILL) H
2 in nominal —
diameter -
B 0.020-inch —
slotted —
SP-GP S-6 | CA 60/2" >50 | 0.3 >>IPS§2EF‘,1;§ 5492 -
u 175 02 in #2/12 =
Organics (twig) observed silica sand =
backfill —
— 20 . -
Log continued on next page
linto 3ft LOGGED: S. Morgan

DRILLING CONTRACTOR: Cascade Drilling Inc.
DRILLER: S. Stivers

CHECKED: D. Findley
DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE B-8 HSA SHEET 2

DATUM: Local
AZIMUTH: N/A
COORDINATES: N:

DRILL RIG: CME 65 Limited Access

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/6/10
LOCATION: S of LDA Cover

of 2

ELEVATION: 747
INCLINATION: -90

1,713,206.74 E:126,117.43

DRILLER:

S. Stivers

DRILLING CONTRACTOR: Cascade Drilling Inc.

CHECKED: D. Findley
DATE: 1/12/2011

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
= m o 10 20 30 40 NOTES
=
S 5 " g, ELEV. | & w BLOWS nec ! d ! ; WATER LEVELS
a) z DESCRIPTION § g 9 % % per 6in N | 257 |WATER CONTENT (PERCENT) GRAPHIC
% (U] DE(;)T Hl 2 140 Ib hammer w, - W,
| 20 ] 30 inch drop 20 40 60 80
15.0-25.0 N 0.8 —
Very dense, olive brown to medium gray, S7 | CA 50/6 >50 0.5 >N —
mottled, non-stratified, fine to coarse -
SAND and fine to coarse subangular to —
B subrounded GRAVEL, little to some silt, —
wet (SP-GP) (FILL) (Continued) =
SP-GP H
s8 | ca 50/6" >50 | 3T >>l =
B 2 in nominal —
diameter =
0.020-inch —
lotted ]
722.0 S H
% 25.0-35.0 250 | 59 | CA 50/2" >50 | 0.0 >>gschedule 40 >
- . . VC pipe set —
Highly weathered, non-stratified, very light 0.2 in#2/12 —H
gray (N8) to yellowish gray (5Y 8/1), silica sand —
fine-grained, extremely weak (R0), damp, backfill ]
- SANDSTONE (PUGET GROUP) —
8 =
o} —
l SE —
<5 =
52 =
[2h7] —
© " .8 i
| E g S-10| CA 32-50/2' >50 0.7 >>H H
e ]
T —
© ]
30 N/A S11] CA 502" >50 | 06 >>gl -
0.2 #2112 silica |
sand backfill
[ PR
Groundwater R
measured at 5
31.76 ft BGS
B ATD
(borehole
depth 35 ft)
S-12| CA 50/4" >50 | 0.6 >>H
| 0.3 Bentonite
chip backfill
| a2 712.0
Boring completed at 35.0 ft. 350 |s-13| CA 50/4" >50 82 >>H
— 40
linto 3ft LOGGED: S. Morgan




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE B-11 HSA

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/7/10
LOCATION: Access Road @ Main Road DRILL RIG: CME 65 Limited Access

DATUM: Local
AZIMUTH: N/A
COORDINATES: N:

SHEET 1

of 2

ELEVATION: 745
INCLINATION: -90

1,713,129.98 E:126,211.03

OD

DEPTH
(f)
BORING METH

SOIL PROFILE

SAMPLES

PENETRATION RESISTANCE
BLOWS /ft

DESCRIPTION

UsCs

GRAPHIC
LOG

ELEV.

DEPTH
(ft)

NUMBER

TYPE

BLOWS
per 6in N

140 Ib hammer
30 inch drop

10 20 30 40

WATER CONTENT (PERCENT)

W, yw,
20 40 60 80

NOTES
WATER LEVELS

GRAPHIC

10

Hollow Stem Auger
8-inch Casing Diameter

—15

[—20

0.0-15.0

Very dense, olive brown to medium gray,
mottled, nonstratified, silty fine to medium
SAND, little to some fine to coarse
subrounded to subangular and faceted
gravel, scattered cobble/boulder
fragments, contains fragments of intact till
incorporated into mine spoils, damp to
moist (SM) (FILL-MINE SPOILS)

75
Little coarse sand observed

15.0 - 23.0

Highly weathered, non-stratified, mottled,
dark yellowish orange (10YR 6/6),
fine-grained, extremely weak (R0), damp,
SANDSTONE (PUGET GROUP)

Log continued on next page

SM

N/A

730.0

S-1

CA

50/2" >50

=l
iN

>>H

CA

50/1" >50

2

>>HM

S-3

CA

50/3" >50

2

>>H

54

CA

50/1" >50

o
w

>>HM

15.0

50/6" >50

0.5

>>H

S-6

CA

o
&

50/4" >50

o
w

>>H

concrete with

PVC pipe set

PVC pipe set

PVC pipe set

PVC pipe set

Flush-mount
monument
setin

locked well
cap

2 in nominal
diameter
solid
schedule 40

in cement

2 in nominal
diameter
solid
schedule 40

in bentonite
chips

2 in nominal
diameter
solid
schedule 40

in #2/12
silica sand
backfill

2 in nominal
diameter
0.020-inch
slotted
schedule 40

in #2/12
silica sand
backfill

#2/12 silica
sand backfill

o0e000000d
000001
RRRRRAR

&
SR

Bentonite
chip backfill

RS
RSB
RIS
Joscatsroreo]

linto 3ft

DRILLER:

S. Stivers

DRILLING CONTRACTOR: Cascade Drilling Inc.

LOGGED: S. Morgan
CHECKED: D. Findley
DATE: 1/12/2011




BOREHOLE RECORD 073-93074-02.013 RESERVE SILICA LDA.GPJ GLDR_WA.GDT 6/10/13

RECORD OF BOREHOLE B-11 HSA SHEET 2 of 2

PROJECT: Resrve Silica LDA Field InvestDRILLING METHOD: Hollow Stem Auger DATUM: Local ELEVATION: 745
PROJECT NUMBER: 073-93074-02.013 DRILLING DATE: 12/7/10 AZIMUTH: N/A INCLINATION: -90
LOCATION: Access Road @ Main Road DRILL RIG: CME 65 Limited Access COORDINATES: N:1,713,129.98 E: 126,211.03
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS /ft l
= m o 10 20 30 40 NOTES
ae . o | 2o | B | w| sLows nec 0 20 30 4 WATER LEVELS
a) z DESCRIPTION % | %0 g & per 6in N | A7F | WATER CONTENT (PERCENT) GRAPHIC
x S | 2~ |peptH| 2 | F W
x 0] ) z 140 Ib hammer W, Wi
| 20 ] 30 inch drop 20 40 60 80
15.0 - 23.0 B . 04
Highly weathered, non-stratified, mottled, S7 | cA 5015 >50 0.4 >N
dark yellowish orange (10YR 6/6),
fine-grained, extremely weak (R0), damp,
- SANDSTONE (PUGET GROUP)
(Continued)
N/A
Groundwater
- measured at KKK
22311tBGS i
ATD R
. " 0.3 (borehole
| 7220 | 59| CA 5016 >50 | o5 >>Benth 22.5 fi)
Boring completed at 23.0 ft. 23.0
—25
— 30
—35
— 40
linto 3ft LOGGED: S. Morgan
DRILLING CONTRACTOR: Cascade Dirilling Inc. CHECKED: D. Findley
DRILLER: S. Stivers DATE: 1/12/2011




RECORD OF BOREHOLE 15-20304 HOLCIM RAVENSDALE BOREHOLE LOGS.GPJ SPARKLE_1.0_DATA_TEMPLATE.GDT 4/10/18

PROJECT NUMBER: 1520304-01
LOCATION: Access Rd East of LDA

RECORD OF BOREHOLE B-12

PROJECT: Ravensdale Trench Extension DRILLING METHOD: Rotosonic

DRILLING DATE: 10/25/2016
DRILL RIG: DB 360

DATUM: NAD 88

SHEET 1 of 1

COORDINATES: N: 126,354 E: 1,353,239

ELEVATION: 758.97
INCLI NATION: -90
WELL TAG: BKH 464

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
Q BLOWS / ft &
= m [®) 10 20 30 40 NOTES
[ o
BE LED o | 2o ELEV. B w BLOWS REC ‘ ‘ ‘ ‘ WATER LEVELS
2 b DESCRIPTION % | o S ¢ per 6 in N | RS GRAPHIC
¥ =} ©~ |pEPTH| 2 F~ PL MC LL
Q o F | 2 140 Ib hammer
@ 30 inch drop 20 40 60 80
—0
0.0-20
FILL - MINE SPOILS, (GP-GM) GRAVEL, § §
- fine to coarse, some silt; brown; Flush Mount }/ }/
i noncohesive, maist bose. L 757.0 Monument &4 K¢
20-45 2.0
FILL - MINE SPOILS, (SM) SILTY SAND,
B some gravel, fine; dark brown to brown, thin
laminations; non-cohesive, moist, compact.
- Medium (3/8")
i5200 — 73455 Bentonite Seal,
-5 DT - 2" Schedule 40
FILL - CEMENT KILN DUST, trace wood PVC Riser
ash, trace coal fragments; light gray;
B non-cohesive, dry to moist, dense.
- 4.5 ft: Odor in core barrel, tested pH ~12 "
(mixture of DI water and soil) :
B Qo
C
2
—10 3
n% 10/20 Silica
- Sand
L 0.010-inch Slot —
Schedule 40 =
PVC Screen —
— 15 —
15 ft: Hole staying open, sample sticking to . .
B core barrel : ;
L 20 - 739.0
Boring completed at 20.0 ft. 20.0
—25
— 30
—35
40
1into 5ft LOGGED: J. Miller

DRILLING CONTRACTOR: Cascade Dirilling
DRILLER: D. Rider

CHECKED: S. Morgan

DATE: 11/21/2016

Depth to water at time of

drilling



RECORD OF BOREHOLE B-13

PROJECT: Ravensdale Trench Extension DRILLING METHOD: Rotosonic
PROJECT NUMBER: 1520304-01
LOCATION: Access Rd East of LDA

DRILLING DATE: 10/25/2016
DRILL RIG: DB 360

DATUM: NAD 88
COORDINATES: not surveyed

ELEVATION: 761
INCLINATION: -90

RECORD OF BOREHOLE 15-20304 HOLCIM RAVENSDALE BOREHOLE LOGS.GPJ SPARKLE_1.0_DATA_TEMPLATE.GDT 4/10/18

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
T =
.| W 9] ELEV. | x
o £ LED » T - w w BLOWS
8 g DESCRIPTION % | 2o 2\ g per6in
@ > | &~ |pepTH| 2 |
Q o Fy | 2 140 Ib hammer
4] 30 inch drop
0.0-15
FILL - MINE SPOILS, (GP) GRAVEL, fine GP
to coarse, some sand; brown, 759.5
\_non-cohesive, moist, loose. - 15
15-3.0 cL
FILL - MINE SPOILS, (CL) CLAY, some 758.0
M sand, some silt, trace gravel, trace coal I’* - 3.0
| fragments; brown; cohesive, moist, stiff. | :
| 1.5 ft10 3 ft: Trace shale, coal tailngs/fil _ |
3.0-10.0
FILL - CEMENT KILN DUST, some coal
fragments; brown, mottled; non-cohesive,
moist, dense.
3 ft: Trace sandstone (fine grained), brown
tailings/fill
5 ft: pH ~12 (mixture of DI water and soil)
Q
C
- L 751.0
g 10.0-20.0 10.0
4 FILL - CEMENT KILN DUST, trace coal
fragments, trace wood fragments; gray;
non-cohesive, moist, dense.
— 15
20 - 741.0
Boring completed at 20.0 ft. 20.0
—25
— 30
—35
40
1into 5ft LOGGED: J. Miller

DRILLING CONTRACTOR: Cascade Dirilling

DRILLER: D. Rider

CHECKED: S. Morgan
DATE: 11/21/2016




RECORD OF BOREHOLE 15-20304 HOLCIM RAVENSDALE BOREHOLE LOGS.GPJ SPARKLE_1.0_DATA_TEMPLATE.GDT 4/10/18

PROJECT NUMBER: 1520304-01

RECORD OF BOREHOLE B-14

PROJECT: Ravensdale Trench Extension DRILLING METHOD: Rotosonic

DRILLING DATE: 10/25/2016

DATUM: NAD 88

SHEET 1 of 1

COORDINATES: not surveyed

ELEVATION: 767
INCLINATION: -90

LOCATION: Access Rd East of LDA DRILL RIG: DB 360 WELL TAG:
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
Q BLOWS / ft &
T I NOTES
Fo| = o ELEV. | x BLOWS 10 20 30 40 WATER LEVELS
nE | o & | o o | ¥ i REC
o e DESCRIPTION % | o gl g per6in N | R GRAPHIC
T -] o =] =~ PL MC LL
DEPTH
o O} (Ft) z 140 Ib hammer
o o 30 inch drop 20 40 60 80
0.0-15
FILL - MINE SPOILS, (SP) SAND, some SP
B gravel, fine to coarse; brown to gray; 765.5
\_non-cohesive, moist, loose. i 15
B 15-4.0
FILL - MINE SPOILS, (SM) SILTY SAND, sM
o fine, some gravel, trace coal fragments;
brown to gray; non-cohesive, moist, dense.
I R L 763.0
4.0-5.0 ML 4.0
FILL - MINE SPOILS, (ML) Sandy SILT, 762.0
~5 [| some clay; brown mottled gray; cohesive, m T~ 5.0
VPLstt T /
B 5.0-8.
FILL - CEMENT KILN DUST, trace clay,
- trace coal fragments; gray; non-cohesive,
moist
I L 758.5
| 85-11. 85
© FILL - MINE SPOILS, (SM) SILTY SAND, } )
5 fine, trace coal fragments; orange-brown Backfilled with
[~ 10 2 mottled gray, fine laminations; Medium (3/8")
5 non-cohesive, moist, dense. Bentonite
| [ L 756.0 Chips
11.0-20.0 11.0
FILL - CEMENT KILN DUST; gray, fine
B laminations; non-cohesive, moist, dense.
=15
A4
15 ft to 20 ft: Trace coal fragments, last
B material in core barrel wet.
20 - 747.0
Boring completed at 20.0 ft. 20.0
—25
30
—35
—40
1into 5ft LOGGED: J. Miller

DRILLING CONTRACTOR: Cascade Dirilling
DRILLER: D. Rider

CHECKED: S. Morgan
DATE: 11/21/2016

Depth to water at time of

drilling



RECORD OF BOREHOLE 15-20304 HOLCIM RAVENSDALE BOREHOLE LOGS.GPJ SPARKLE_1.0_DATA_TEMPLATE.GDT 4/10/18

RECORD OF BOREHOLE B-15 SHEET 1 of 1

PROJECT: Ravensdale Trench Extension DRILLING METHOD: Rotosonic DATUM: NAD 88 ELEVATION: 775.83
PROJECT NUMBER: 1520304-01 DRILLING DATE: 10/25/2016 COORDINATES: N: 126,528 E: 1,353,232 INCLI NATION: -90
LOCATION: Access Rd East of LDA DRILL RIG: DB 360 WELL TAG: BKH 465
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
Q BLOWS / ft @
T I NOTES
FE=| = o ELEV. | x BLOWS 10 20 30 40 WATER LEVELS
e[ o DESCRIPTION 8 |28 o | & per 6 in N | REC
(=] = 3
z 5 &3 |oeen| 3 | F ATT L MC L GRAPHIC
o O} (Ft) z 140 Ib hammer
Y @ 30 inch drop 20 40 60 80
0.0-20
FILL - MINE SPOILS, (GP) GRAVEL, fine Flush Mount
B to coarse, some sand; brownish-gray; GP Monument N
non-cohesive, dry, loose.
I T g wloose - 7738 Medium (3/8") .
2.0-4.0 2.0 Bentonite Seal,
FILL - MINE SPOILS, (SP) SAND, fine to o" Schedule 40
B medium, some gravel, fine; gray to brown; sP PVC Riser B
non-cohesive, moist, compact. 771.8
B | 40-50 [ ,\1 4.0 1
FILL - MINE SPOILS, (ML) Sandy SILT, 770.8
~5 [| trace gravel, trace coal fragments; brown, . 5.0
| mottled; cohesive, m < PL, very stif. |
B 50-7.0 SP
© FILL - MINE SPOILS, (SP) SAND, fine to 768.8
I~ § |[| coarse, trace silt, trace gravel; T 7 O
2 || non-cohesive, moist, loose. ! '
- ] 7.0-10.0
FILL - MINE SPOILS, (SM) SILTY SAND, SM 10/20 Sili
- fine to medium, trace coal fragments, trace Sond fica
wood fragments; non-cohesive, moist, 65.8 an
10 ncompact T 7105'0 0.010-inch Slot
10.0-12.0 ' Schedule 40
o FILL - MINE SPOILS, (ML) Sandy SILT, ML PVC Screen
trace coal fragments, trace fine gravel; olive
i | _gray mottied gray; cohesive, w <PL stiff. | 763.8
12.0-13.0 ML 12.0
B FILL - MINE SPOILS, (ML) SILT, some | 762.8
[| sand, trace gravel; gray; cohesive, w < PL, '] 13.0
o I m
B 13.0-14.5 761.3
| FILL - MINE SPOILS, (ML) Sandy SILT, — 760.8
=15 trace gravel; orange-brown; cohesive, w< | 15.0 —
PLfm. o '
B 14.5-15.0 7
FILL - CEMENT KILN DUST; gray;
- non-cohesive, moist, dense. —
Boring completed at 15.0 ft.
- 20 |
|25 |
30 |
|35 |
40 |
1into 5ft LOGGED: J. Miller
DRILLING CONTRACTOR: Cascade Drilling CHECKED: S. Morgan
DRILLER: D. Rider DATE: 11/21/2016

Depth to water at time of

drilling



RECORD OF BOREHOLE 15-20304 HOLCIM RAVENSDALE BOREHOLE LOGS.GPJ SPARKLE_1.0_DATA_TEMPLATE.GDT 4/10/18

RECORD OF BOREHOLE B-16

PROJECT: Ravensdale Trench Extension DRILLING METHOD: Rotosonic

DATUM: NAD 88

SHEET 1 of 1
ELEVATION: 781

PROJECT NUMBER: 1520304-01 DRILLING DATE: 10/26/2016 COORDINATES: not surveyed INCLINATION: -90
LOCATION: Access Rd East of LDA DRILL RIG: DB 360 WELL TAG:
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
Q BLOWS / ft &
= o 10 20 30 40 NOTES
E g 3 ® % o ELEV. § w BLOWS REC ‘ : ! ‘ WATER LEVELS
2 S DESCRIPTION 8 | &9 2| g per6in N R= GRAPHIC
r o o DEPTH| 2 = PL MC LL
Q o Fy | 2 140 Ib hammer
@ 30inch drop 20 40 60 80
0 0.0-2.0
FILL - MINE SPOILS, (GP) GRAVEL, fine
B to coarse, some silt, trace cobble; brown; GP
B | non-cohesive, moist, lose. . 779.0
20-50 2.0
FILL - MINE SPOILS, (SM) SILTY SAND,
B fine, some gravel, trace coal fragments,
trace wood; gray to brown; non-cohesive, SM
- moist, compact.
s | - L 776.0
5.0-10. 5.0
FILL - MINE SPOILS, (SM) SILTY SAND,
B some coal fragments, trace gravel; dark
brown mottled black; non-cohesive, moist,
- compact.
SM
Lo | e L 771.0
10.0-12.0 10.0
FILL - MINE SPOILS, (ML) Sandy SILT;
B dark brown mottled brown, fine laminations; ML
B | cohesve.m<PL,soft I 769.0
12.0-13.0 ML 12.0
FILL - MINE SPOILS, (ML) SILTY, trace 768.0
i [\_fine sand; gray; cohesive, moist, very stiff. /|~ 13.0
13.0-15.0
B © FILL - MINE SPOILS, (SM) SILTY SAND, SM ] )
& trace gravel, trace coal fragments; dark gray 766.0 Bacl_dllled with
—15 8 [| mottled brown; non-cohesive, moist, m—— 15.0 Medium (3/8")
g compact. ' Bentonite
- | ML Chips
| 13 ft: pH 7 (mixture of DI water and soil) ]
- G 50170 o T - 764.0
FILL - MINE SPOILS, (ML) Sandy SILT, 17.0
- some coal fragments, trace gravel; darl
| Ifi t I; dark sP
|_brownish-gray; cohesive, firm. |
l 17.0-19.0 1 762.0
[l FILL - MINE SPOILS, (SP) SAND, some | 19.0
L 20 | silt, trace gravel, trace coal; orange-brown; o 761.0
[l| non-cohesive, moist / 20.0
\ 77777777777777 ’
| | 19.0-20.0 sM
| FILL - CEMENT KILN DUST, trace coal |
B  fragments; gray; non-cohesive, moist || 759.0
[l 20.0-22.0 | 22.0
| FILL - MINE SPOILS, (SP-SM) SAND,
B some silt; brownish gray, musty odor;
| non-cohesive, wet,loose. N
B 22.0-25.0
FILL - CEMENT KILN DUST, some silt, 756.0
—25 f some sand, trace gravel; gray, finely —— 25 0
| laminated; non-cohesive, moist. _ ___| '
- 25.0-30.0
FILL - MINE SPOILS, (SM) SILTY SAND,
- trace gravel; fill debris (brick, asbestos);
non-cohesive, moist, compact. sSM
|30 - 751.0
Boring completed at 30.0 ft. 30.0
—35
[— 40
1into 5ft LOGGED: J. Miller

DRILLING CONTRACTOR: Cascade Dirilling

DRILLER:

D. Rider

CHECKED: S. Morgan
DATE: 11/21/2016




RECORD OF BOREHOLE 15-20304 HOLCIM RAVENSDALE BOREHOLE LOGS.GPJ SPARKLE_1.0_DATA_TEMPLATE.GDT 4/10/18

RECORD OF BOREHOLE B-17

PROJECT: Ravensdale Trench Extension DRILLING METHOD: Rotosonic

DATUM: NAD 88

SHEET 1 of 1
ELEVATION: 792

PROJECT NUMBER: 1520304-01 DRILLING DATE: 10/26/2016 COORDINATES: not surveyed INCLINATION: -90
LOCATION: Access Rd East of LDA DRILL RIG: DB 360 WELL TAG:
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
Q BLOWS / ft &
T I NOTES
e | = o | Q. |ELEV. @ | BLows 10 2 3 4 WATER LEVELS
LT 0] .
a e DESCRIPTION 3 | &3 2 g per 6 in N | REC GRAPHIC
T =} ©— |pDEPTH| 2 F~ PL MC LL
Q o Fy | 2 140 Ib hammer
Y @ 30inch drop 20 40 60 80
0.0-5.0
FILL - MINE SPOILS, (GP) GRAVEL, fine
B to coarse, some sand, some silt, trace
cobbles; brown to gray; non-cohesive,
- loose.
GP
s | L 787.0
5.0-7.0 5.0
FILL - MINE SPOILS, (SM) SILTY SAND,
B fine, trace gravel; brown; non-cohesive, SM
moist, loose. 785.0
I [ 70-90 [ 7.0
FILL - MINE SPOILS, (ML) Sandy SILT,
B trace gravel; dark brown mottled black; ML
cohesive, firm. 783.0
I [ 90-100 [ ,\1 9.0
FILL - MINE SPOILS, (ML) SILT, trace 782.0
- [\_sand; light gray; cohesive, m < PL, fim. /T~ — 10.0
10.0 - 13.
B FILL - MINE SPOILS, (SP-SM) SAND,
some silt, trace gravel; brown mottled gray; | SP-SM
- non-cohesive, compact
T N L 779.0
13.0-15.0 13.0
FILL - MINE SPOILS, (ML) SILT, some
B L clay, trace sand, trace gravel; black to dark ML . .
& brown, finely laminated; cohesive, m < PL, 777.0 Backflllezz \;vm;
—15 3 sti m— - Medium (3/8"
E n 150-210 15.0 Bentonite
- FILL - MINE SPOILS, (SM) SILTY SAND, Chips
trace gravel; dark brown; non-cohesive,
- moist, compact.
| 15 ft to 20 ft: Water in core barrel above SM
sample
—20
T N L 771.0
21.0-23.0 21.0
FILL - MINE SPOILS, (ML) Sandy SILT,
B some woody debris; brown mottled gray; ML
non-cohesive, moist 769.0
I | 230-240 [ ,\1 23.0
FILL - MINE SPOILS, (ML) SILT; gray; 768.0
B [\ _cohesive, fim. I 24.0
24.0-25.0 ML 767.0
—25 f FILL - MINE SPOILS, (ML) SILT; black; T = 25.0
| cohesive, dry,soft. !
B 25.0-29.0
(ML) Sandy SILT, trace gravel;
- reddish-brown, [BEDROCK?]; cohesive, w < ML
PL, soft.
T N L 763.0
29.0-30.0 ML 29.0
(ML) Sandy SILT; gray with black specks, 762.0
[—30 [BEDROCK?]; cohesive, w < PL, soft. — 300
o 29 ft: pH 7 (mixture of DI water and soil)
Boring completed at 30.0 ft.
—35
40
1into 5ft LOGGED: J. Miller

DRILLER:

DRILLING CONTRACTOR: Cascade Dirilling

D. Rider

CHECKED: S. Morgan
DATE: 11/21/2016




RECORD OF BOREHOLE 15-20304 HOLCIM RAVENSDALE BOREHOLE LOGS.GPJ SPARKLE_1.0_DATA_TEMPLATE.GDT 4/10/18

RECORD OF BOREHOLE B-19 SHEET 1 of 1

PROJECT: Ravensdale Trench Extension DRILLING METHOD: Rotosonic DATUM: NAD 88 ELEVATION: 760
PROJECT NUMBER: 1520304-01 DRILLING DATE: 10/26/2016 COORDINATES: not surveyed INCLINATION: -90
LOCATION: Access Rd East of LDA DRILL RIG: DB 360 WELL TAG:
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
Q BLOWS / ft @
T I NOTES
Eo | = Q ELEV. | x BLOWS 10 20 30 40 WATER LEVELS
R DESCRIPTION 8 |28 @ | & | per6in | y |REC
¥ 8 == DEPTH| 2 = ATT PL MC LL GRAPHIC
Q o Fy | 2 140 Ib hammer
@ 30 inch drop 20 40 60 80
0 0.0-2.0
FILL - MINE SPOILS, (ML) Sandy SILT,
B trace gravel; cohesive, moist, soft. ML
I R L 758.0
2.0-20.0 2.0
FILL - CEMENT KILN DUST, trace coal
B fragments; gray; non-cohesive, moist,
dense.
—5
B ©
5 Backfilled with
10 2 Medium (3/8")
B € | 10ftto 15t Putrid odor v
—15
h 4
| 20 o 740.0
Boring completed at 20.0 ft. 20.0
|25 _
30 _
|35 _
- 40 _
1into 51t LOGGED: J. Miller
DRILLING CONTRACTOR: Cascade Drilling CHECKED: S. Morgan
DRILLER: D. Rider DATE: 11/21/2016

Depth to water at time of

drilling



RECORD OF BOREHOLE 15-20304 HOLCIM RAVENSDALE BOREHOLE LOGS.GPJ SPARKLE_1.0_DATA_TEMPLATE.GDT 4/10/18

RECORD OF BOREHOLE B-19A SHEET 1 of 1

PROJECT: Ravensdale Trench Extension DRILLING METHOD: Rotosonic DATUM: NAD 88 ELEVATION: 760
PROJECT NUMBER: 1520304-01 DRILLING DATE: 10/26/2016 COORDINATES: not surveyed INCLINATION: -60
LOCATION: Access Rd East of LDA DRILL RIG: DB 360 WELL TAG:
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
Q BLOWS / ft @
T I NOTES
Fo | S Q ELEV. | x BLOWS 10 20 30 40 WATER LEVELS
E = e DESCRIPTION g &8 é £ per 6 in N | BEC
z S | &7 |pepmv| 2 | F ATT L MC Ll GRAPHIC
Q o Fy | 2 140 b hammer
Y @ 30 inch drop 20 40 60 80
0.0-1.0 ML
B FILL - MINE SPOILS, (ML) Sandy SILT; 1 759.1
Nowet J 1.0
1.0-10.0
B FILL - CEMENT KILN DUST, trace coal
fragments, trace silt, trace clay; gray;
I~ non-cohesive, moist, dense.
B °Q
S Backfilled with
—5 2 Medium (3/8")
° Bentonite
L o Chips
10 o 751.3
Boring completed at 10.0 ft. 10.0
15 _
|20 _
|25 _
30 _
|35 _
- 40 _
1into 51t LOGGED: J. Miller
DRILLING CONTRACTOR: Cascade Drilling CHECKED: S. Morgan
DRILLER: D. Rider DATE: 11/21/2016




RECORD OF BOREHOLE 15-20304 HOLCIM RAVENSDALE BOREHOLE LOGS.GPJ SPARKLE_1.0_DATA_TEMPLATE.GDT 4/10/18

RECORD OF BOREHOLE B-20

PROJECT: Ravensdale Trench Extension DRILLING METHOD: Rotosonic DATUM: NAD 88 ELEVATION: 775
PROJECT NUMBER: 1520304-01 DRILLING DATE: 10/26/2016 COORDINATES: not surveyed INCLINATION: -80
LOCATION: Access Rd East of LDA DRILL RIG: DB 360
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
I
':E E Q ELEV. o
| 4 Q . BLOWS
O (9] T L w 3
57| 2 DESCRIPTION 3 |28 38| perbin |y |BEC
@ > | @~ |pepTH| 2 |
Q o Fy | 2 140 Ib hammer
4] 30 inch drop
0 0.0-10.0
FILL - MINE SPOILS, (CL) CLAY, some silt,
B trace sand; brown to dark brown; cohesive,
moist.
1" cobble caught in bit
—5 CL
B Q
C
L 10 [ | 765.2
g 10.0-12.0 10.0
14 FILL - MINE SPOILS, (ML) CLAYEY SILT,
B trace sand, trace gravel; cohesive, moist, ML
siff. 763.2
B | 120-200 [ 12.0
FILL - CEMENT KILN DUST; gray;
B non-cohesive, moist, dense.
—15
| 50 755.3
Boring completed at 20.0 ft. 20.0
—25
— 30
—35
40
1into 5ft LOGGED: J. Miller

DRILLING CONTRACTOR: Cascade Dirilling
DRILLER: D. Rider

CHECKED: S. Morgan
DATE: 11/21/2016




RECORD OF BOREHOLE 15-20304 HOLCIM RAVENSDALE BOREHOLE LOGS.GPJ SPARKLE_1.0_DATA_TEMPLATE.GDT 4/10/18

PROJECT NUMBER: 1520304-01
LOCATION: Access Rd East of LDA

RECORD OF BOREHOLE B-21

PROJECT: Ravensdale Trench Extension DRILLING METHOD: Rotosonic
DRILLING DATE: 12/11/2017
DRILL RIG: Terrasonic 150

DATUM: NAD 88

SHEET 1 of 1

COORDINATES: N: 126,239 E: 1,353,336

ELEVATION: 783.25
INCLI NATION: -90
WELL TAG: BKH 466

DRILLING CONTRACTOR: Cascade Dirilling
DRILLER: D. Rider

CHECKED: G. Zimmerman

DATE: 4/5/2018

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
Q BLOWS / ft &
= m [®) 10 20 30 40 NOTES
[ o
hE 3 o | 2, ELEV. B w BLOWS REC ‘ : ! ‘ WATER LEVELS
2 b DESCRIPTION % | o S ¢ per 6 in N | RS GRAPHIC
T -] o =] -~ PL MC LL
DEPTH
Q o F | 2 140 Ib hammer
@ 30inch drop 20 40 60 80
0 0.0-1.0
Silty SAND (SM), Fine to Medium Sand, SM 782.3 § §
- I\ Few 6" Cobbles, Brown, Loose, Moist T 10 Flush Mount }/ }/
77777777777777 : Monument K
B 1.0-8.0 NGNS
Silty SAND (SM), Fine to Medium Sand,
Trace Fine to Coarse Gravel, Brown,
o Compact, Moist
o Medium (3/8")
SM Bentonite Seal,
-5 2" Schedule 40
PVC Riser
N | 775.3 ﬁ
8.0-13.0 8.0
Clayey SAND (SC), Fine to Medium Sand,
B o Some Silt, Trace Fine Gravel, Brown,
& Compact, Moist
—10 2
B & -Becomes Wet sc 182/53 Silica
| 0.010-inch Slot —
Schedule 40 —
I R . 770.3 PVC Screen —
13.0-20.0 13.0
SANDSTONE, Fine-grained with Silt,
B Weathered, Weak, Orange/Gray Mottled,
Dry to Moist, Driller Note: Tough drilling at
15 13
[l
=
B £
"
©
f=
|~ @
(%]
20 - 763.3
Boring completed at 20.0 ft. 20.0
—25
30
—35
—40
1into 5ft LOGGED: J. Miller

11.21' DTW after drilling



RECORD OF BOREHOLE 15-20304 HOLCIM RAVENSDALE BOREHOLE LOGS.GPJ SPARKLE_1.0_DATA_TEMPLATE.GDT 4/10/18

RECORD OF BOREHOLE B-22

PROJECT: Ravensdale Trench Extension DRILLING METHOD: Rotosonic

PROJECT NUMBER: 1520304-01

DRILLING DATE: 12/12/2017

DATUM: NAD 88
COORDINATES: N: 126,280 E: 1,353,344

SHEET 1 of 1

ELEVATION: 788.36
INCLINATION: -90

LOCATION: Access Rd East of LDA DRILL RIG: Terrasonic 150 WELL TAG:
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
Q BLOWS /ft &
T I NOTES
Eo | = o ELEV. | x BLOWS 10 20 30 40 WATER LEVELS
nE | o & | o o | ¥ i REC
a e DESCRIPTION % | o Sl g per6in N | R GRAPHIC
¥ =} ©~ |pDEPTH| 2 F~ PL MC LL
Q o Fy | 2 140 Ib hammer
Y @ 30 inch drop 20 40 60 80
0.0-20
Silty SAND (SM), Fine to Coarse Sand,
B Trace Fine Gravel, Dark Brown, Loose, SM
B Mot | | 786.4
2.0-11.0 2.0
Silty SAND (SM), Fine Sand, Some Fine to
B Coarse Gravel, Rounded, Trace Cobbles,
Trace Charcoal, Brown, Loose, Moist
—5
SM
B Q
5 Backfilled with
10 2 Medium (3/8")
& - becomes wet 777.4 Bentonite
N I e T — - — Chips
11.0-20.0 11.0
Fine Grained SANDSTONE, Some Silt,
B Weathered, Weak, Yellowish Brown, Moist
2
—15 S
w
o
f=
B @
(%]
- reddish-yellow, yellowish-brown, light gray
B mottled
20 - 768.4
Boring completed at 20.0 ft. 20.0
—25
— 30
—35
—40
1into 5ft LOGGED: J. Miller

DRILLING CONTRACTOR: Cascade Dirilling
DRILLER: D. Rider

CHECKED: G. Zimmerman

DATE: 4/5/2018




RECORD OF BOREHOLE 15-20304 HOLCIM RAVENSDALE BOREHOLE LOGS.GPJ SPARKLE_1.0_DATA_TEMPLATE.GDT 4/10/18

PROJECT: Ravensdale Trench Extension DRILLING METHOD: Rotosonic
DRILLING DATE: 12/11/2017
DRILL RIG: Terrasonic 150

PROJECT

LOCATION: Access Rd East of LDA

NUMBER: 1520304-01

RECORD OF BOREHOLE B-23

DATUM: NAD 88
COORDINATES: N: 126,387 E: 1,353,381

SHEET 1 of 1

ELEVATION: 809.41
INCLI NATION: -90
WELL TAG:

DEPTH
(Ft)
BORING METHOD

SOIL PROFILE

SAMPLES

DESCRIPTION

uscs

ELEV. BLOWS

per 6in

GRAPHIC
LOG
NUMBER
TYPE

DEPTH
(Ft) 140 Ib hammer

30 inch drop

PENETRATION RESISTANCE
BLOWS / ft &

10 20 30 40

NOTES
WATER LEVELS

PL MC LL

20 40 60 80

GRAPHIC

Rotosonic

0.0-5.0

Silty SAND (SM), Fine to Coarse Sand,
Some Fine Gravel, Compact, Dark Brown,
Moist

Some Fine to Coarse Gravel, Brown, Firm
to Stiff, Moist

8.5-95
- wood fragments

[ 100-115
Silty SAND (SM), Fine to Medium Sand,
Trace Fine Gravel, Roots, Compact, Brown,

[\_Gray, Wet I

11.5-16.0
CLAY (CL), Blocky, Yellowish-Brown/Gray
Mottled, Stiff, Dry

15.0 - 16.0
- increase Sand

19.0-21.0
CLAY (CL), Some Coal, Laminated,
Yellowish-Brown, Stiff, Dry

21.0-25.0
COAL, Weak, Black, Dry

SM

ML

804.4

5.0

799.4

SM

CL

—40

Boring completed at 25.0 ft.

10.0

797.9

11.5

25.0

Backfilled with
Medium (3/8")
Bentonite
Chips

1into 5 ft

DRILLING CONTRACTOR: Cascade Dirilling

DRILLER:

D. Rider

LOGGED: J. Miller
CHECKED: G. Zimmerman
DATE: 4/5/2018

18.95' DTW after drilling

on 12/12/17



RECORD OF BOREHOLE 15-20304 HOLCIM RAVENSDALE BOREHOLE LOGS.GPJ SPARKLE_1.0_DATA_TEMPLATE.GDT 4/10/18

PROJECT NUMBER: 1520304-01
LOCATION: Access Rd East of LDA

RECORD OF BOREHOLE B-24

PROJECT: Ravensdale Trench Extension DRILLING METHOD: Rotosonic

DRILLING DATE: 12/11/2017
DRILL RIG: Terrasonic 150

DATUM: NAD 88

SHEET 1 of 1

COORDINATES: N: 126,464 E: 1,353,353

ELEVATION: 810.03
INCLI NATION: -90
WELL TAG: BKH 467

5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS / ft &
= o o 10 20 30 40 NOTES
[ o
EE LED o | 2o ELEV. B w BLOWS REC ‘ ! ‘ ‘ WATER LEVELS
a e DESCRIPTION % | o g \lg per6in N |t GRAPHIC
r =) - DEPTH =) = PL MC LL
o O} (Ft) z 140 Ib hammer
Y @ 30inch drop 20 40 60 80
0.0-10.0
Silty SAND (SM), Fine to Medium Sand, § §
- Some Fine Gravel, Trace Clay, Brown to Flush Mount }/ }/
Dark Brown, Compact, Moist Monument & &
- Medium (3/8")
Bentonite Seal,
- 2" Schedule 40
PVC Riser
—5 SM .
B Qo
o | § | TraceCoalClasts L 800.0
g 10.0-12.0 10.0
4 Silty SAND (SM), Fine to Medium Sand, -
- Trace Fine Gravel, Dark Gray, Loose, Moist SM 1Sg/nz§ Silica =
B towet | 798.0 =
12.0-15.0 ) 12.0 0.010-inch Slot |- [
Poorly Graded SAND (SP), Some Silt, Schedule 40 —
B Yellowish Brown/Light Gray Mottled, Wet sp PVC Screen H
T | 795.0 H:
15.0-20.0 15.0 —
Fine grained SANDSTONE, Weathered,
B Yellowish Brown/Light Gray Mottled, Weak,
Moist
S
250 - 790.0
Boring completed at 20.0 ft. 20.0
—25
— 30
—35
—40
Tinto 5 ft LOGGED: J. Miller

DRILLING CONTRACTOR: Cascade Dirilling
DRILLER: D. Rider

CHECKED: G. Zimmerman

DATE: 4/5/2018

9.9' DTW After well
installation



RECORD OF BOREHOLE 15-20304 HOLCIM RAVENSDALE BOREHOLE LOGS.GPJ SPARKLE_1.0_DATA_TEMPLATE.GDT 4/10/18

PROJECT NUMBER: 1520304-01

RECORD OF BOREHOLE B-25

PROJECT: Ravensdale Trench Extension DRILLING METHOD: Rotosonic

DRILLING DATE: 12/11/2017

DATUM: NAD 88

SHEET 1 of 1

COORDINATES: N: 126,546 E: 1,353,359

ELEVATION: 807.10
INCLINATION: -90

LOCATION: Access Rd East of LDA DRILL RIG: Terrasonic 150 WELL TAG:
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
Q BLOWS / ft &
T I NOTES
Eo| = o ELEV. | x BLOWS 10 20 30 40 WATER LEVELS
nE | o & | o o | ¥ i REC
a S DESCRIPTION % | o S| & per§in N R= GRAPHIC
¥ =} ©~ |pEPTH| 2 F~ PL MC LL
Q o Fy | 2 140 Ib hammer
@ 30 inch drop 20 40 60 80
0 0.0-3.0
Silty SAND (SM), Fine to Coarse Sand,
B some Fine Gravel, Dark Gray, Compact, Dry s
T N L 804.1
3.0-75 3.0
Sandy SILT (ML), some Fine to Coarse
B Gravel, 7" Cobbles, Dense, Moist
° ML
I L 799.6
| 7.5-18.0 7.5
COAL, Weak, Black, Dry
— 10
Q
- 5 Backfilled with
2 Medium (3/8")
o
- ° COAL Bentonite
[ Chips
—15
| - Drilling tough
T N L 789.1
18.0-23.0 18.0
SHALE, some Coal, Friable, Weak, Black,
- Dry
—20
Shale
T N L 784.1
23.0-25.0 23.0
SHALE, some Coal, some Silt, Friable,
- Laminated, Weak, Black, Dark Gray, Dry Shale
L5 - 7821
Boring completed at 25.0 ft. 25.0
— 30
—35
—40
1into 5ft LOGGED: J. Miller

DRILLING CONTRACTOR: Cascade Dirilling

DRILLER: D. Rider

CHECKED: G. Zimmerman

DATE: 4/5/2018

23.6 DTW After Drilling on

12112117



RECORD OF BOREHOLE 15-20304 HOLCIM RAVENSDALE BOREHOLE LOGS.GPJ SPARKLE_1.0_DATA_TEMPLATE.GDT 4/10/18

PROJECT NUMBER: 1520304-01

RECORD OF BOREHOLE B-26

PROJECT: Ravensdale Trench Extension DRILLING METHOD: Rotosonic

DRILLING DATE: 12/12/2017

DATUM: NAD 88

SHEET 1 of 1

COORDINATES: N: 126,616 E: 1,353,348

ELEVATION: 804.08
INCLINATION: -90

LOCATION: Access Rd East of LDA DRILL RIG: Terrasonic 150 WELL TAG:
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
Q BLOWS / ft &
T I NOTES
Fo| = o ELEV. | x BLOWS 10 20 30 40 WATER LEVELS
nE | o & | o o | ¥ i REC
o e DESCRIPTION % | o gl g per6in N | R GRAPHIC
¥ =} ©~ |pEPTH| 2 F~ PL MC LL
Q o Fy | 2 140 Ib hammer
Y @ 30 inch drop 20 40 60 80
0.0-20
Silty SAND (SM), Fine to Coarse Sand,
B Trace Gravel, Brown/Black/Gray Mottled, SM
Loose, Moist 802.1
I 20-50 [ 2.0
Poorly Graded SAND with Silt (SP-SM),
B Fine Sand, Gray to Light Gray, Loose, .
Moist-Wet SP-SM
s | - L 799.1
5.0-8.0 5.0
SILT (ML), Fine Laminations, Light Gray,
- Dry
ML
I 7.0-8.0
| pH7-8 L 796.1
8.0-25.0 X X 8.0
SILTSTONE, Trace Fine Sand, Laminated, § §
B <2mm Coal Beds, Gray, Dark Gray, Very %
Stiff, Dry X X
— 10 X X
X X
- X X
X X
L X X ) )
B s X X Backfilled with
2 X X Medium (3/8")
- ° x X Bentonite
[ X X Chips
X X
| X X
| 15 -Increase Shale, Trace Coal, Tight Drilling i i
w X X
=z X X
B '9 X X
1) X X
- = X X
= X X
?|x x
I~ X X
X X
- X X
X X
X X
—20 X X
X X
-becomes Hard X X
B X X
X X
- X X
X X
X X
B X X
| -Increase thickness of silt beds ol
X X
. X x 7794
Boring completed at 25.0 ft. 25.0
30 |
|35 |
40 |
1into 5ft LOGGED: J. Miller

DRILLING CONTRACTOR: Cascade Dirilling
DRILLER: D. Rider

CHECKED: G. Zimmerman

DATE: 4/5/2018

22.00 DTW after drilling on

12112117



RECORD OF BOREHOLE 15-20304 HOLCIM RAVENSDALE BOREHOLE LOGS.GPJ SPARKLE_1.0_DATA_TEMPLATE.GDT 4/10/18

PROJECT NUMBER: 1520304-01
LOCATION: Access Rd East of LDA

RECORD OF BOREHOLE B-27

PROJECT: Ravensdale Trench Extension DRILLING METHOD: Rotosonic

DRILLING DATE: 12/12/2017
DRILL RIG: Terrasonic 150

DATUM: NAD 88

SHEET 1 of 1

COORDINATES: N: 126,342 E: 1,353,360

ELEVATION: 803.64
INCLI NATION: -90
WELL TAG: BKH 463

5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
Q BLOWS /ft &
T 5 NOTES
E=| = [} ELEV. | @ BLOWS 020 30 40 WATER LEVELS
A T & | o o | ¥ 6i REC
a = DESCRIPTION ® | %0 s | £ perein N | AT GRAPHIC
r =) - DEPTH =) = PL MC LL
o O} (Ft) z 140 Ib hammer
Y @ 30inch drop 20 40 60 80
0.0-17.0
Silty SAND (SM), Fine to Coarse Sand, § §
- Trace Fine Gravel, Trace Wood Fragments, Flush Mount }/ }/ 7]
Trace Shale, Dark Brown/Yellow Brown Monument \4 \4
- Mottled, Loose, Moist (Fill) NN
| 5 |
- Medium (3/8") 7
Bentonite Seal,
- 2" Schedule 40 —
PVC Riser
SM
10 |
| -Trace Coal i
© 1]
- = . N
2 .
2 . .
- ks] A=
o =
- R\ ARN
15 =l
786.6 .
17.0-22.0 17.0 Y20 Siea
Poorly Graded SAND (SP), Fine Sand,
B Trace Silt, Compact, Yellowish Brown, Wet 0.010-inch Slot
| Schedule 40
sP PVC Screen
—20
I N | 781.6
22.0-25.0 220
Fine Grained SANDSTONE, Weak, 2
B Yellowish Brown, Dry o
%
| c
©
[%]
L o5 o 778.6
Boring completed at 25.0 ft. 25.0
30 |
|35 |
|40 |
1into 5ft LOGGED: J. Miller

DRILLING CONTRACTOR: Cascade Dirilling
DRILLER: D. Rider

CHECKED: G. Zimmerman

DATE: 4/5/2018

14.03' DTW After well
installation 12/13/17



UaJ

g 3"33"83 Well-graded gravel and
‘g 1886w gra\(el with sand, little to
s 8;&:& no fines

ORI i A

2 o| Lo

§ g aggggg Poorly-graded gravel

0,04,0| 1

5<| |50959 GP gnd gravel'wnh sand,
= 33838 little to no fines
= Z 0%o

o c Y o\- [ R .

© S| [eldel ] Silty gravel and silty

el .

£ o2 [ge|&=l{ gm | gravel with sand

o E 2l o 0[50

S8 P[P

PR Clayey gravel and

(T;; N Gc | clayey gravel with sand
o

Terms Describing Relative Density and Consistency

Density SPT®blows/foot
Very Loose Oto4
goafe(; Soil Loose 41010
rained Solls  Medium Dense 1010 30
Dense 30 to 50
Very Dense >50
Consistency SPT®blows/foot
) Very Soft 0Oto2
g‘“e.‘ . Soft 2104
rained Soils 1o gjum Stiff 4108
Stiff 8to15
Very Stiff 15t0 30
Hard >30

Test Symbols
FC = Fines Content
GS = Grain Size
MC = Moisture Content
AL = Atterberg Limits
C = Consolidation
DD = Dry Density
K = Permeability
Str = Shear Strength
Env = Environmental
PiD = Photoionization

Detector

Well-graded sand and
sand with gravel, little
to no fines

Poorly-graded sand
and sand with gravel,
little to no fines

Coarse-Grained Soils - More than 50%(1)Retained on No. 200 Sieve
Passes No. 4 Sieve

Silty sand and
silty sand with
gravel

Sands - 50% Mor More of Coarse Fraction
215% Fines

Clayey sand and
clayey sand with gravel

Component Definitions

Descriptive Term

Size Range and Sieve Number

Boulders Larger than 12"

Cobbles 3"to 12"

Gravel 3"to No. 4 (4.75 mm)

Coarse Gravel 3"to 3/4"
Fine Gravel 3/4"to No. 4 (4.75 mm)

Sand No. 4 (4.75 mm) to No. 200 (0.075 mm)
Coarse Sand No. 4 (4.75 mm) to No. 10 (2.00 mm)
Medium Sand No. 10 (2.00 mm) to No. 40 (0.425 mm)
Fine Sand No. 40 (0.425 mm) to No. 200 (0.075 mm)

Silt and Clay Smaller than No. 200 (0.075 mm)

® Estimated Percentage

Percentage

Moisture Content
Dry - Absence of moisture,

(4) Depth of groundwater

Y ATD = At time of drilling
Y Static water level (date)

by Weight Modifier dusty, dry to the touch
Silt, sandy silt, gravelly silt, <5 Trace Slightly Moist - Perceptible
o ) silt with sand or gravel , mo“W?
2 © 51015 Slightly (sandy, silty, Moist - Damp but no visible
2 22 clayey, gravelly) owater
S | &8s Clay of low to medium 1510 30 Sandy, silty, clayey, Very Moist - Wat]?r V'Z'bl,e but
s | 23 plasticity; silty, sandy, or gravelly) not free draining
% s b= gravelly clay, lean clay 3010 49 Very (sandy, silty, Wet - Visible free water, usually
o =3 clayey, gravelly) from below water table
1%} 0N o . R
@ = Organic clay or silt of low <
Q 3 L Symbols ]
o g plasticity Blows/6" or Y DEETE
2 SaTr%);er portion of 6'
= Bentonite
5 — — !
S Elastic silt, clayey silt, silt 50'0D \ m/ Sampler Type ohips
N © mMH | with micaceous or diato- Split-Spoon 5 Description Grout
o S maceous fine sand or silt SampV Conti seal
@ 0= (SPT) ontinuous Push -# Filter pack with
= > o _ <
2| &5y Clay of high plasticity, Non-Standard Sampler w[|] ] blank casing
et ] Bulk sample kv, 1| section
B | 2= CH | sandy or gravelly clay, fat 3.0" OD Thin-Wall Tube Sampler 1 Screened casing
£ N g A clay with sand or gravel " | (including Shelby tube) Grouted —— " ?lrtHydroEp with
o =5 / Grab Sample Transducer 7| herpac
] w-s 7 . ; h
2 E /////////://// Organic clay or silt of O| Portion not recovered -'| End cap
w = V707 medium to high
’/////:/’////// OH plasticity (1) Percentage by dry weight ®) Combined USCS symbols used for
%% @) (SPT) Standard Penetration Test fines between 5% and 15% as
N Peat, muck and other (ASTM D-1586) ' estimated in General Accordance
E"g %) highlv oraanic soils ) In General Accordance with with Standard Practice for
©53 pT |NIGNly 019 Standard Practice for Description Description and Identification of
o and ldentification of Soils (ASTM D-2488) Soils (ASTM D-2488)

BGS = below ground
surface

Classifications of soils in this report are based on visual field and/or laboratory observations, which include density/consistency, moisture condition, grain size, and
plasticity estimates and should not be construed to imply field or laboratory testing unless presented herein. Visual-manual and/or laboratory classification
methods of ASTM D-2487 and D-2488 were used as an identification guide for the Unified Soil Classification System.

ASpethonsulting

earth+water
www.aspectconsulting.com

a limited liability company
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ASPECT STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\RESERVE SILICA- 160315.GPJ November 9, 2017

Reserve Silica--Ravensdale - 160315 Environmental Exploration Log
pect Project Address & Site Specific Location Coordinates (est) Exploration Number
CONSULTING 28131 Ravensdale-Black Dlamgnsdidlzdd %%\aensdale, WA 98051, Haul road; E:1352855 N:127898 (est) AB 05
Contractor Equipment Sampling Method Ground Surface (GS) Elev. (NAVD8S8) =
Holocene Dirilling Rotary drill rig Autohammer; 140 Ib hammer; 30" drop 702.6296'(est)
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
8.5-in OD Hollow-stem
Keven Doyle Auger 5/15/2017 NA 6' (ATD)
) ) Analytical )
E()ff;‘é}? Ezleee‘{) Explore;trl%nN%?gpletlon Sanlg%a_lr}ltlgn(as;ar& Field Tests M?;‘;re'a' Description D?f?)m
< P PID= 0. Tool . FILL
se® Blows (non -2-1 1] | Dense, moist, brown, slightly silty SAND (SW-SM): fine to
- ><§><: Sheen=Slight |7+ et 1 ['] coarse gravel, medium to coarse sand, with brick +
:Xix . fragments, slight odor of mothballs
1 R SPT= 066 L
><§><: Sheen= None
700 :ii:
T Siz: B|owz|§§ %'ng)= 1| Bits of charcoal; no more coarse gravel i
1 :iii Sheen= Slight o B
><><><><
5 :ii: s§+2:1?'e13 7 -| Dense, moist, brown, gravelly silty SAND (SM); 5
Os®s Sheen= Nonhe [\subrounded gravel /]
><§><: FTIT\Dense, moist, brown, gravelly, sandy SILT (ML); pockets
-+ :><§>< IV 5/15/2017 PID= 0.1 "|-| |of iron-oxide weathering [—
><§><: Blows (non-SPT)= || Hard, wet, brown-gray, slightly gravelly silty SAND (SM);
1 B shl 218 “I'1 | fine to medium sand |
><><><>< i
<P
695 PP Blows (non-SPT)=
-+ :><§>< Backfilled with 50/6" o
> P<{| hydrated bentonite O
PP chi
Sele chips
4 < <] ! g === - - _ 1
SO % PID=0.1 Dense, wet to moist, brown Il dy SILT
OS® ; . \ , , gravelly, sandy (ML)
sSe® & | Total Pb, Total As, | ®™5/a -
10T Lo e < |SPLP Pb, SPLP As|  Sheen=None 10
> PID= 0.1
<> SPT= 50/4"
1 Bottom of exploration at 10.5 ft. bgs. |
Note: Refusal on bedrock or concrete at 10.5' bgs
690
151 15
685
20 20
680
Legend . .
©o No Soil Sample Recovery Y Water Level ATD gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
Eﬂg Hl Split Barrel 3" X 2.375" (Mod Cal) % c Log
3 2 | split Barrel 2" X 1.375" (SPT) =8 Logged by: KB AB-05
Approved by: CEB 6/1/2017 Sheet 1 of 1




ASPECT STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\RESERVE SILICA- 160315.GPJ November 9, 2017

Reserve Silica--Ravensdale - 160315 Environmental Exploration Log
ect Project Address & Site Specific Location Coordinates (est) Exploration Number
CONSULTING 28131 Ravensdale-Black Dlamgnsdidlzdé %%\aensdale, WA 98051, Haul road; E:1352875 N:127789 (est) AB 06
Contractor Equipment Sampling Method Ground Surface (GS) Elev. (NAVD8S8) =
Holocene Dirilling Rotary drill rig Autohammer; 140 Ib hammer; 30" drop 709.4823'(est)
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
8.5-in OD Hollow-stem
Keven Doyle Auger 5/15/2017 NA 7.25' (ATD)
. . Analytical .
'(szzgl Ezleee‘{) Explore;trl%nN%?en;pletlon ?}%‘;ﬂ's SangIt()a_lr}Ieusr‘r(\s)er& Field Tests M%t,;relal Description D(efi))th
PLPLI Blows (non-SPT)= FILL
:><§>< %‘.’5‘! b"f% "|.| Dense, maist, brown, gravelly, silty slightly silty SAND
B ><§><: Sheen= None 111 (SW-SM) interbedded with sandy SILT (ML); with brick 1+
PLPLI and coal fragments
<< © PID=0.2
_ :Xix - SPT: 9,332_,14 L
oSeS & | Total Pb, Total As, | Shee™ S1o™
SO < |SPLP Pb, SPLP As
] :><§>< PID=0.2 B
L PP Blows (non-SPT)=
< <] 12,14,8
_ :xix Sheen= Slight L
705 ><§><: _ -
5 - :><§>< SF;"T):_50,'12,1 Soft, moist, brown, sandy SILT (ML); abundant organics, | 5
><§><: Sheen= Organic with coal and charcoal fragments, trace fine gravel
P<{_P<
1 SO B
<< PID=0.2
:xix Blows gngrgSPT):
1 Y 552017 Sheen= Organic 1| Medium dense, moist, brown, gravelly sity SAND (SM); 1
:><§>< = -11'| pockets of iron-oxide weathering, fine to coarse gravel
<P PID=0.2 |
_ oo Blows (non-SPT)= B
oo 2,12,14
:sz Sheen= Organic
4 R :
PLPLI BIOW’:'R};&%PT)_ Hard, moist to wet, brown-orange gravelly, sandy SILT
700 P 7813 (ML); pockets of iron-oxide weathering, fine to coarse
101 LB Backfilled with Sheen= None subrounded gravel, medium to coarse sand 10
b3 hydrated bentonite
L chips PID=0.2
<P = U.
_ P <L SPT= 14,48,50 L
:Xix Sheen= None
eSS
_ L >
Seoe PID=02__ | | Dense, moaist, brown, gravelly, silty SAND (SM); fine to
P P Blows (non-SPT)= - . . .
0% ® 50/4" |1 coarse gravel, medium to coarse sand, with brick and coal
T egeS Sheen= None T[[| fragments L
sSs®
><><§>< PID=0.2
— <
><§><: 2 SﬁPT=_5§(,5';1t At GLACIAL TILL
6% < 2 | Total Pb. Total As een=Sig ||| Dense, moist, dark gray silty SAND (SM); medium to
15—+ :ziz ? SPLP Pt;, SPLP A‘s ||| coarse sand, trace fine gravel +15
e0e® PID= 0.2
_ S0 0 SPT= 28,50/1" 3 . . .
292 ® |{ || Dense, maist, dark gray, gravelly silty SAND (SM); fine to
:><§>< ‘| |{ coarse gravel, medium to coarse sand
T o0 ® Blows (non-SPT)= B
:xix 25,50/5"
n Bottom of exploration at 17.8 ft. bgs. r
| Note: pH of groundwater grab sample =7.58 L
690
20+ 20
685
Legend . .
© o No Soil Sample Recovery Y Water Level ATD gfe (Sayﬁxgé?;atlon Log Key for explanation Exploration
Eﬂ_@ Hl Split Barrel 3" X 2.375" (Mod Cal) % c Log
& 2 | split Barrel 2" X 1.375" (SPT) =8 Logged by: KB AB-06
Approved by: CEB 6/1/2017 Sheet 1 of 1




ASPECT STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\RESERVE SILICA- 160315.GPJ November 9, 2017

Reserve Silica--Ravensdale - 160315 Environmental Exploration Log
ect Project Address & Site Specific Location Coordinates (est) Exploration Number
CONSULTING 28131 Ravensdale-Black Dlamgnsdidlzdé %%\aensdale, WA 98051, Haul road; E:1352896 N:127651 (est) AB 07
Contractor Equipment Sampling Method Ground Surface (GS) Elev. (NAVD88) =
Holocene Dirilling Rotary drill rig Autohammer; 140 Ib hammer; 30" drop 717.6884'(est)
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
8.5-in OD Hollow-stem
Keven Doyle Auger 5/15/2017 NA 11.5' (ATD)
. . Analytical .
Depth| Elev. Exploration Complet Sampl ) Material o Depth
(fzzt) (feee‘{) Xp OTZ AZHNO?Q;P etion T?;Te?ll:e) samL gléa_lr}leusrtr(\s)er & Field Tests '?y?)rela Description s
20%e® 0 Blows (non-SPT)= . FILL
:><§>< g Total Pb. Total A 382229 "| | Dense, moaist, brown, gravelly slightly silty SAND
B ><§><: & | ow@ kb, Total As, Sheen= None -t 11 (SW-SM); fine to coarse gravel, some cement kiln dust, o
o2e® < |SPLP Pb, SPLP As fine gravel-sized slag
OO SPF'!'IB 360,1 21 6
7] Se2e Sheen= None B
><><><><
715 b B
_ = e S B
:ii: Blows (non-SPT)= .| Medium dense, moist, orange-yellow, slightly silty SAND
0% ® PID=0.2 - - (SP); charcoal fragments, medium to coarse sand
_ :xix Sheen= None . L
><><><><
L P SPT=2,3,3
4 %0 PID=0.2 L
5 :ii: Sheen= None 5
><><><><
- ><><><>< - |
:><§>< Blows (non-SPT)= -| Contains some coarse, subrounded gravel
Lo e PIBZ0 2
m ><><><>< Sheen= None -
<P
:><§><
710 LPLPS Blows (non-SPT)=
i oo 95 SPD L
LT < PID=0.2
><><><>< Sheen= None
- ><><>< -
:ix: SPT=235
:><§>< Sheen= None
101 pEICH Backilled with =10
b3 hydrated bentonite )
CPL P chips _ ;
TP SPT=1.23 -| Interbedded coarse white sand
7] ><><><>< Shzg_: ?\igne B
<P
LT HY 5/15/2017
1 s L
sses SPT=4.34 {\Abundant woody debris /
705 :><§>< Sheen= None 1| Soft, moist, green-brown, slightly gravelly, silty SAND
7 xix: 11| (SM); subrounded, fine gravel B
><><><>< -
1 :Xix Blowss(g??éSPT)— |
L L P PID=0.2
xix: Sheen= None
—=+ 0202
15 :><§>< ShPID=_ %2 Dense, moist, orange-brown, sandy SILT (ML); pockets of 5
SeSs een=None iron-oxide weathering, coal fragments
— PP L
><><><><
<P
:><§>< Blows (non-SPT)=
- LPLPd 9,18,32 -
SeSe O
700 PLP<LI
hl ] Bottom of exploration at 18 ft. bgs.
- Note: pH of groundwater grab sample =6.79 T
20t T20
695
Legend . .
© o No Soil Sample Recovery _ | ¥ Water Level ATD gfe (Sayﬁlxgé?;atlon Log Key for explanation Exploration
Eﬂ_g Hl Split Barrel 3" X 2.375" (Mod Cal) % c Log
& 2 | split Barrel 2" X 1.375" (SPT) =8 Logged by: KB AB-07
Approved by: CEB 6/1/2017 Sheet 1 of 1




ASPECT STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\RESERVE SILICA- 160315.GPJ November 9, 2017

Reserve Silica--Ravensdale - 160315 Environmental Exploration Log
ect 8131 R gl B.;-"rOJI'f%{é\ddres.(sj % \Zite gpeciﬂc %joclatk{?V A 98051 Haul road Coordinates (est) Exploration Number
CONSULTING avensaale BlacK AN Sid of read o o1 Haulroadi ¢ 1350874 N:127517 (est) AB-08
Contractor Equipment Sampling Method Ground Surface (GS) Elev. (NAVD8S8) =
Holocene Dirilling Rotary drill rig Autohammer; 140 Ib hammer; 30" drop 723.6216'(est)
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
8.5-in OD Hollow-stem
Keven Doyle Auger 5/15/2017 NA No Water Encountered
. . Analytical .
'(szzgl Ezleee‘{) Explore;trl%nN%?en;pletlon ?}%‘;ﬂ's SangIt()a_lr}Ieusr‘r(\s)er& Field Tests M%t,;relal Description D(efi))th
sSss o Blows fren.gPm= [T | FILL -
TP 2 | Total Pb. Total A PID=0.2 . _| Dense, moist, brown, gravelly, slightly silty SAND
E e & | ol kb, To@l AS, | sheen=None | 2o 1 11 (SW-SM); fine to coarse gravel, fine, medium, and coarse
2% ® < |SPLP Pb, SPLP As 4 1| sand, gravel-sized slag fragments
oo SPT=10,9,6
— :><§>< ShZLDn:— %gne --"-| Medium dense, moist, orange-beige slightly silty SAND T
LPLP ; .- (SP); medium to coarse sand, trace fine gravel, trace
SO ~| woody debris and coal fragments
T LT < SPT=55,5 i
RO PID=0.3
720 PP Sheen= None
4 :sz L
><><><><
><§><: Blows gngré—SPT):
5 LT < PID="0.2 m o
e %e Sheen= None
><><><><
- < <] |
:><§>< Blows ((Sné)rgSPT): T
SO PID="0.2 ‘|| Medium dense, moist, orange-brown silty SAND (SM);
T B Sheen= None -| 1| abundant coal fragments B
sSs® SPT=234
4 LT < N PID= 0.2 Bl
CP. P 8 | Total Pb. Total As Sheen= None .-| Medium dense, moist, orange-beige slightly silty SAND
715 ><§><: 2 |SPLP Pb’ SPLP A‘s -.~’| (SP); medium to coarse sand, trace fine gravel, trace
b oo ’ _ -~ | woody debris and coal fragments -
b SPT=2,3,3 .
T PID=0.3
e %e Sheen= None
101 pEICH Backilled with Lio
xix: hydrated bentonite
oo chips © Blows (non-SPT)=
_ 2%a® = 4,44
:><§>< 2 ShP'Di %2 || Medium dense, moist, green-brown silty SAND (SM);
TP @ een=Tone || abundant woody debris, coal fragments, and brick
g SO SPT=330 ||| fragments o
LT < PID= 0.2 .
><><><>< Sheen= None
_ oSeS L
><><><><
710 £ SPT=222
] e % PID=0.2 »
xix: Sheen= None
oSSs
15—+ TP Bl _ 15
TP ows gnerSPT)— -| Abundant coal fragments
<P i
<< PID=0.2
m ><><><>< Sheen= None -
osSs |
1 B SPr- 334 | Becomes more organic-rich |
:><§>< Sheen= None
Issss I
s0e® 2 PID=0.2
705 PpPEd 2 Sheen= Organic
_ :><§>< s L
Se%e 2 ]
20- Bottom of exploration at 19.5 ft. bgs. L0
700
Legend . .
© o No Soil Sample Recovery No Water Encountered gfe (Sayﬁxgé?;atlon Log Key for explanation Exploration
Eﬂ_@ Hl Split Barrel 3" X 2.375" (Mod Cal) % c Log
& 2 | split Barrel 2" X 1.375" (SPT) =8 Logged by: KB AB-08
Approved by: CEB 6/1/2017 Sheet 1 of 1




ASPECT STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\RESERVE SILICA- 160315.GPJ November 9, 2017

Reserve Silica--Ravensdale - 160315 Environmental Exploration Log
ect Project Address & Site Specific Location Coordinates (est) Exploration Number
CONSULTING 28131 Ravensdale-Black Dlamgggtgdd ﬁ)%\gensdale, WA 98051, Haul road; E:1352887 N:127413 (est) AB 09
Contractor Equipment Sampling Method Ground Surface (GS) Elev. (NAVD8S8) =
Holocene Dirilling Rotary drill rig Autohammer; 140 Ib hammer; 30" drop 724.8403'(est)
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
8.5-in OD Hollow-stem
Keven Doyle Auger 5/16/2017 NA 12.25' (ATD)
. . Analytical .
'(szzgl Ezleee‘{) Explore;trl%nN%?en;pletlon ?}%‘;ﬂ's SangIt()a_lr}Ieusr‘r(\s)er& Field Tests M%t,;relal Description D(efi))th
% ® o Blows (non-SPT)= % FILL
QO % pe.2827 .-.>>*Y] Dense, moist, gray-brown, silty, sandy slightly silty
B Lo g | Total Pb, Total As, | sheen=None ~|-2-2-+:]| GRAVEL (GP-GM); fine to coarse gravel, medium to I+
Xix: < |SPLP Pb, SPLP As o +|\coarse sand
| :ii: SPETDL%_%'” . Dense, moist, orange, slightly silty, gravelly SAND (SW);
PLPLI Sheen= None +{ fine to coarse gravel, fine gravel-sized slag, medium to
LT < +| coarse sand
_ <L < o L
:><§>< o Blows (non-SPT)= o°
b @ 57,11 o :
RO % PID='30.7 o
| 0 %e® 2 Sheen= Slight ~ [e2e%0%0? L
:xix < °6%6°%°%
720 SO o Blows (non-SPT)= -, - .| | oose, moist, white SAND (SP); coarse sand, strong odor
5777 pEPdd & el _".-| of mothballs, coal fragments To
PLPS & | Total Pb, Total As, | shome None [T : g
s0es® 2 |SPLP Pb. SPLP As cen=Hone .- 1% (| Dense, moist, gray-brown sandy, silty GRAVEL (GM)
- :><§>< ! _[.--P d interbedded with loose, moist, orange and white SAND -
OO Blows (non-SPT)= 1. "1 d (SP); coal fragments
See PID= 6.4 =10
u xix: Sheen= None R ] L
><><§>< ?Q(
LI spr=444 |1
— :><§>< PID= 0.4 11| | Loose, moist, yellow-gray silty SAND (SM); medium to =
<< Sheen= None - -
2% ® - -| coarse sand
><><§>< A
— P< - . N
><§><: S%TS:BbQZJO 3 -| Interbeds of white coarse sand, small bits of coal
715 :><§>< Sheen= None ||
101" pLIHLH Backfilled with I Lo
xix: hydrated bentonite |
b H<Lp chips Blows (non-SPT)= |-
_ P <L 56,9 ‘] L
<< PID=0.4 -
><><§>< Sheen= None .
| 2o AR ENN
:ii: Y 5/15/2017 SPr-222  [|{||| Loose, wet, yellow-brown silty SAND (SM) interbedded
0202 Sheen= None ‘| with medium dense, wet, yellow, organic-rich SAND (SP);
- :><§>< 11471 fine to medium sand, coal fragments and wood debris, =
Lo e ‘111 | exhibits rapid dilatency
Lo e SPT=1,1,1 L)
- Lo e PID=0.3 L L
xix: Sheen=None || ][
154 710 :ii: TN o
:Xix Blows gn?q-SPTF AT QUATERNARY WETLAND
SO PID="0.3 L FH | Very soft, wet, brown silty SAND (SM); organic-rich, fine to
- ><><><>< Sheen= None -l -l medium sand +
><><><>< .
CHL SPT=1,1,1 |
— LPLPd PID=0.3 I L
LPLPd Sheen= None -l
eSS {10
— P<] BN |
SeNe o SPT=1,1,2 S
e Ze ® PID=0.3 SN
xix: 3 Sheen= None |9
] :><§>< ? Very soft, wet, brown PEAT (PT); fine to medium sand
20 708 Bottom of exploration at 19.5 ft. bgs. Log
700
Legend . .
© o No Soil Sample Recovery Y Water Level ATD gfe (Sayﬁxgé?;atlon Log Key for explanation Exploration
Eﬂ_@ Hl Split Barrel 3" X 2.375" (Mod Cal) % c Log
& 2 | split Barrel 2" X 1.375" (SPT) =8 Logged by: KB AB-09
Hl Split Barrel 3.25" X 2.375" (D&M) Approved by: CEB 6/1/2017 Sheet 1 of 1




ASPECT STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\RESERVE SILICA- 160315.GPJ November 9, 2017

Reserve Silica--Ravensdale - 160315 Environmental Exploration Log
ect Project Address & Site Specific Location Coordinates (est) Exploration Number
CONSULTING 28131 Ravensdale-Black Dlanggrqgeﬁg.bﬁ%\é%nsdale, WA 98051, Haul road; E:1352892 N:127284 (est) AB 1 0
Contractor Equipment Sampling Method Ground Surface (GS) Elev. (NAVD8S8) =
Holocene Dirilling Rotary drill rig Autohammer; 140 Ib hammer; 30" drop 731.2477'(est)
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
8.5-in OD Hollow-stem
Keven Doyle Auger 5/16/2017 NA 9' (ATD)
. . Analytical .
Depth| Elev. Exploration Complet Sampl ) Material o Depth
(fzzt) (feee‘{) XPOTZ é%nNo?en;pe ion T?;Te?ll:e) samL;a;léa_lr}leusr‘r(\s)er& Field Tests '?y?)rela Description s
20%e® Blows (non-SPT)= . FILL
:><§>< é?bizé § °|.| Dense, maist, gray, gravelly, silty slightly silty SAND
T a0 SO Sheen= None 114 (SW-SM); gravel-sized slag fragments +
0202 Ak
:><§>< 0 SPFT|3126130’9 .| Medium dense, moist, orange, gravelly, silty SAND (SP)
7 SO S Sheen= None - interbedded with white SAND (SP); fine to coarse gravel,
s2e® é “- | with sandstone gravel
_ <L < L
:><§>< Blows (non-SPT)=
Lo e 55,9
RO PID=0.3
_ :xix Sheen= Slight L
><><><><
><§><: o Blows ((Sné)r;—SPT):
- Ie} {
5 eSOS o PID='3.3 5
Seoe Py Sheen= Slight
1 R < i
725 P Blows (non-SPT)=
0202 46,7
<< PID=0.3
m ><><§>< Sheen= None -
P<
><><><><
T SPT=3,2,3
_ T PID= 0.4 L
><><><>< Sheen= Slight
><><><><
i L PLHY 51152017 L
><><><>< e Blows (non-SPT)=
OSe 5 PIB=0.4
104 EL Backfiied with < | Total Pb, Total As, | sheen= None 10
LS hydrated bentonite 2 |SPLP Pb, SPLP As || Medium dense, moist, gray, slightly gravelly silty SAND
><§><: chips SPT=235 111 (SM); abundant coal fragments, fine, medium, and coarse
e oo PID=0.4 1| sand, fining downward +
720 ><><§>< Sheen= None R
P<
eSS L
i P<
SO 2 Blows (non SPT)= | Medium dense, moist, gray SAND (SP); clean with coal
SO S PID= 0.4 TT\fragments f
7 egeS & Total P, Total AS, | sheen=None '| Medium dense, moist, gray, slightly gravelly silty SAND T
RO 2 |SPLP Pb, SPLP As : ; : .
029 _ 1./ (SM); abundant coal fragments, fine, medium, and coarse
| LT < Blows (non SPT)= | [ sand, fining downward R
L PID=0.4
L PP Sheen= None 3
sSeS ) 15
15 :><§>< SP;TD1_281,11 { || Dense, moaist, orange-beige, silty SAND (SM) interbedded
SO Sheen= None | |1 with white SAND (SP); coal fragments, medium to coarse
i b <] - I
715 LI | sand
P<{_P<]
s3es Blows (e SPD= | 1T
CHE Shz(‘;?;’mne 11| Brick and coal fragments
><><><>< -
D P
T OSSe o Blows (non-SPT)= B
Lo © 2,5,6
Sele S PID='0.4
m ><><><>< g Sheen= None -
See < .
20 Bottom of exploration at 19.5 ft. bgs. L0
T 710 i
Legend . .
© o No Soil Sample Recovery Y Water Level ATD gfe (Sayﬁxgé?;atlon Log Key for explanation Exploration
Eﬂ_@ Hl Split Barrel 3" X 2.375" (Mod Cal) % c Log
3 2| P split Barrel 2" X 1.375" (SPT) =8 Logged by: KB AB-10
Hl Split Barrel 3.25" X 2.375" (D&M) Approved by: CEB 6/1/2017 Sheet 1 of 1




Reserve Silica--Ravensdale - 160315 Environmental Exploration Log
ect b8131 R Gl B.;-"rql'f%,f\ddres.(sj % \Zite gpeciﬂc %joclatk{?V A 98051 Haul road Coordinates (est) Exploration Number
CONSULTING A S G e W of cond 2 o1, Haulroady £ 4350881 N:127169 (est) AB-11
ontractor quipmen ampling Metho round Surface ev. =
Contract Equi t Sampling Method Ground Surface (GS) Elev. (NAVDS88
Holocene Dirilling Rotary drill rig Autohammer; 140 Ib hammer; 30" drop 731.1889'(est)
perator xploration Method(s lork Start/Completion Dates op of Casing Elev. epth to Water (Below
Operat Exploration Method| Work Start/Completion Dat Top of Casing Elev. (NAVD88 Depth to Water (Below GS,
8.5-in OD Hollow-stem
Keven Doyle Auger 5/16/2017 NA 19' (Static)
. . Analytical .
Depth| Elev. Exploration Complet Sampl ) Material o Depth
(fzzt) (feee‘{) XPOTZ é%nNo?en;pe ion T?;Te?ll:e) samL;a;léa_lr}leusr‘r(\s)er& Field Tests '?y?)rela Description s
SOS® Blowgz(ré%né?PT): Y00 FILL
<P PID=0.3 ense, moist, gray-brown, silty, sandy ;
: i 2=, D ist bi ilt dy GRAVEL (GW
T 730 PP Sheen=None |3 19 ¢ includes coarse gravel-sized slag, mixed with coal +
0% ® N o fragments and some orange sand
0 9%e® 0 Blows (non-SPT)= |- .S
- :><§>< T FJI‘BPO’SS --"-| Medium dense, moist, orange slightly silty SAND (SP) =
L P < | Total Pb, Total As, Sheen= None | interbedded with white ; trace fine gravel,
e %e = | Total Pb, Total A ] terbedded with white SAND (SP); t fi |
SO < |SPLP Pb, SPLP As - | medium to coarse sand
T :><§>< Blows (non-SPT)= L - - - - B
e Se Pléz’g 3 11| Soft, moist, black, silty SAND (SM); primarily coal
=+ :ii: Sheen= Organic -1 | fragments, trace fine gravel N
C PP AT
><§><: = Blows (non-SPT)= | ...l Dense, moist, gray-black silty SAND (SM) interbedded with
4 Se® I 42,2227 ; ) L
5 OOy < Total Pb. Total As PID= 0.3 |- | orange SAND (SP); mixture of slag fragments and coal 5
L PP & ) »| Sheen=Organic |- "~ || fragments
<L < < |SPLP Pb, SPLP As - - - -
T 705 :><§>< Blows (non-SPT)= .| Medium dense, moist, orange, slightly silty SAND (SP) =
><§><: 6,8, - - interbedded with white SAND (SP); coal fragments
<L <L PID='0.3 -
4 ><><§>< Sheen= None .
><>< <
P L Blows (non-SPT)= ]
4 TP 9,7,22 - L
L PP PID= 0.3 -.~’| Interbedded white sand up to 4" thick
< <] Sheen= None o
P L - | Interbedded coal up to 6" thick
T SO Blows (nonSPT)= B
:><§>< PID=0.3
10+ b PN Backiilled with Sheen= None 10
xix: hﬁdrated bentonite Ll
chips N
:><§>< P = Blows (non-SPT)= -."’| Interbedded cement kiln dust up to 4" thick
4 C < =) 15,13,10 - L
720 PP - PID=0.3
><><><>< g Sheen= None
1 ><><><>< < L
:><§>< Blows (non-SPT)=
D><{_ <] 1,2,2
<< PID='0.3
4 0 9%e® Sheen= None L
><><><><
<<
SO Blows (non-SPT)= | Medium dense, moist, orange SAND (SP) interbedded with
T :><§>< PID=0.3 .| gray SILT (ML); trace coarse gravel, coal fragments T
xix: Sheen= Organic N
PP
157 SO o Blows (non-SPT)= 15
Xxix © 9,16,12
1R = | Total Pb, Total As, | shoens figne -
715 b B 2 |SPLP Pb, SPLP As
:><§>< Blow58(1n§r}-OSPT)=
—+ D P I~
< < PID='0.3
:xix Sheen= None
D P
T :ziz S Blows (non-SPT)= B
:><§>< T PID= 0.3
A4 Xix: W 5/15/2017 5 Sheen= None -
<< <

Bottom of exploration at 19.5 ft. bgs.

Note: pH of groundwater grab sample =12.67

ASPECT STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\RESERVE SILICA- 160315.GPJ November 9, 2017

710

Legend . .
©o No Soil Sample Recovery L ¥ Static Water Level gfe (Sayﬁxgé?;atlon Log Key for explanation Exploration
ee M Spiit Barrel 3" X 2.375" (Mod Cal) £ 'Q Log
& 2 | split Barrel 2" X 1.375" (SPT) =8 Logged by: KB AB-11
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Reserve Silica--Ravensdale - 160315 Environmental Exploration Log

ect b8131 R Gl B.;-"rql'f%,f\ddres.(sj % \Zite Igpeciﬁc%joclatiﬂ?v A 98051 Haul road Coordinates (est) Exploration Number
CONSULTING AV eSO R aide of rod by pullout o1, Haulroady £ 4350878 N:127048 (est) AB-12

Contractor Equipment Sampling Method Ground Surface (GS) Elev. (NAVD8S8)
Holocene Dirilling Rotary drill rig Autohammer; 140 Ib hammer; 30" drop 741.7656'(est)

Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
8.5-in OD Hollow-stem
Keven Doyle Auger 5/16/2017 NA No Water Encountered

Depth| Elev. Exploration Completion Sample SamApIrzaalr\)l,LI?nailser & Field Tests Material Description Depth
(feet) | (feet) and Notes Type/ID Lab Test(s) Type (ft)

Blows (non-SPT)= [ J} FILL
028 ]} TT\Dense, moist, brown slightly silty GRAVEL (GP-GM) i
Total Pb, Total AS, | sheen=None 111" {'(| Dense moist, black, sity SAND (SM): contains bits of T
SPLP Pb, SPLP As - » moist, , Silty (SM); ins bi
1-.1-| slag, coal, and sandstone

AB-12-1.0

SPT=13,11,11
PID= 0.4 R
Sheen= None Soft, dry, white Fill; cement kiln dust

11711 Dense, moist, black, silty SAND (SM); contains bits of
SPT=6,10,6 -1 1] slag, coal, and sandstone

PID= 0.4
Sheen= None

740

Blows (non-SPT)=
2,6,10

Total Pb, Total As, | sroioz Siene

SPLP Pb, SPLP As

AB-12-5.0

SPT=3,6,10
PID= 0.4
Sheen= None

Medium dense, moist, orange, slightly silty SAND (SP)
- interbedded with coarse, white SAND (SP); bits of coal T
SPT=24,5
PID= 0.4
Sheen= None

S | Some interbeds of gray, silty sand with wood fragments

Blows (non-SPT)=

97,10 )
PDZ04 L. o

Sheen= Organic Loose, moist, brownish-black WOODY DEBRIS Fill +10

Backfilled with
hydrated bentonite
chips

AB-12-10.0

Blows (non-SPT)=
5,10,13

PID=0.4
Sheen= Organic

SPT=3,5,6
PID=0.4
Sheen= Organic

AB-12-13.0

Blows (non-SPT)=
9,9,12

PID= 2.1
Sheen= Organic

SPT=6,6,5
PID=8.4
Sheen= Organic

SPT=4,5,6
PID=4.8 L
Sheen= Organic

Blows (non-SPT)=
5,6,5

PID='9.1
Sheen= Organic =

XX XXX XX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXX XXX XXX XXX XXX XXX XXX XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX
XXX XXX XXX XXX XXX XXX XXX XX XXX XXXXKXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXX XX

XXX XXX XXX XXX XXEXXXXXXXXXEXXXXEXXXXXXXXXEXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

AB-12-18.0

Bottom of exploration at 19.5 ft. bgs.

ASPECT STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\RESERVE SILICA- 160315.GPJ November 9, 2017

Legend

No Soil Sample Recovery No Water Encountered
Hl Split Barrel 3" X 2.375" (Mod Cal) Log
P Split Barrel 2" X 1.375" (SPT) Logged by: KB AB-12
Hl Split Barrel 3.25" X 2.375" (D&M) Approved by: CEB 6/1/2017 Sheet 1 of 1
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OLD STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\RESERVE SILICA- 160315.GPJ March 28, 2019

Reserve Silica--Ravensdale - 160315 Excavation Log
ect 28131 R dal BITrOjECItDAddreS% & RS(gte Specific Ldoclatio\l/vv A 98051 Near ha Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING avensdale-Black Diamon Rd, avensdale, 51, Near hau 47.342, 121.993 (est) ATP 1
Contractor Equipment Sampling Method Ground Surface (GS) Elev. =
N/A Excavator Grab NA
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
Dean Test Pit 4/5/2018 NA No Water Encountered
I(szzgl E‘L(:S Explore;t:‘%nN%?en;pletion ?}%‘;ﬂg Sample Number & Field Tests M_?;;‘;al Description D?f%th
At FILL
_[-11| Moist, gray, gravelly, silty SAND (SM); fine to medium
) ) ) 1-[1 sand, fine gravel.
Backfilled with spoils B
T ] 1| Increased slag fragments between 1 and 3 feet bgs. !
ATP-1-Slag
2T ¥ High pH Leachable m2
Pb, As, Fe, Mn
3T — - 3
Bottom of exploration at 3 ft. bgs.
Note: Test pit terminated at refusal.
4T - 4
Legend . .
o o |2 Grab sample No Water Encountered gfe g E?g (L(I:\;'atlon Log Key for explanation Exploration
iz ok y oy
33 =3 Logged by: KB ATP-1
Approved by: Sheet 1 of 1




OLD STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\RESERVE SILICA- 160315.GPJ March 28, 2019

Reserve Silica--Ravensdale - 160315 Excavation Log
ect 28131 R dal Bl-i’rojﬁcltDAddressd & géte Specific Lé)clatiogv A 98051 W side of Coordinates (Lat,Lon WGS84) Exploration Number
avensdale-Black Diamon ., Ravensdale, , W side o
CONSULTING haul road near bascourse pile 47.344, -121.993 (est) ATP_2
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
N/A Excavator Grab NA
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
Dean Test Pit 4/5/2018 NA No Water Encountered
) ) Analytical )
Depth Elev.|  Exploration Completion | Sample SamLz%aﬁ:u'jzfr& FieldTests [ Matera Description Depth
Sogo FILL
8888 Moist, gray, sandy GRAVEL (GP); fine to coarse sand, fine
Backfilled with spoils ogog angular gravel; (road basecourse).
8589
9020
1--1-| Moist, yellow-orange, silty SAND (SM); fine to coarse
-1 1] sand, with charcoal and slag fragments.
1T -1
2T -2
3T -3
4T - 4
] Moist, gray, Fill; bricks, concrete, plastic debris.
ATP-2-Slag
5T ¥ High pH Leachable -5
Pb, As
N Bottom of exploration at 5.5 ft. bgs.
Legend . .
o o |2 Grab sample No Water Encountered gfe s E?g (L(I:\;'atlon Log Key for explanation Exploration
iz ok y oy
33 =3 Logged by: KB ATP-2
Approved by: Sheet 1 of 1




OLD STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\RESERVE SILICA- 160315.GPJ March 28, 2019

Reserve Silica--Ravensdale - 160315 Excavation Log
ect 28131 R dal Ié-"lrojekctlﬁé\.ddress é& gge Specific Lgc?tim\vN A 98051 E side of Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING avensdale-Blac mmop}aul I_(.),adavens ale, , E side 0 47.343, -121.993 (est) ATP-3
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
N/A Excavator Grab NA
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
Dean Test Pit 4/5/2018 NA No Water Encountered
) ) Analytical )
Depth| Elev.|  Exploration Completion | Sample SamLz%aﬁ:u'jzfr& FioldTests [ Matera Description Depth
Sogo FILL
8888 Moist, gray, sandy GRAVEL (GP); fine to coarse sand, fine
) ) ) 09069| angular gravel, (road basecourse).
Backfilled with spoils 0808
9596
9080
9596
| 9590
1--1-| Moist, yellow-orange, silty SAND (SM); fine to coarse
1| sand, with charcoal and slag fragments.
1T -1
ATP-3-Slag
2T ¥ High pH Leachable m2
Pb, As, Fe, Mn
3T -3
4T - 4
Bottom of exploration at 4 ft. bgs.
Legend . .
o o |2 Grab sample No Water Encountered gfe s E?g (L(I:\;'atlon Log Key for explanation Exploration
23 5T Y L
£5 g og
33 =3 Logged by: KB ATP-3
Approved by: Sheet 1 of 1




OLD STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\RESERVE SILICA- 160315.GPJ March 28, 2019

Reserve Silica--Ravensdale - 160315 Excavation Log
ect Project Address & Site Specific Location ) Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 28131 Ravensdale-Black Dlamoc;}dhggl"ro aa&/ensdale, WA 98051, West side 47.343, -121.993 (est) ATP_4
Contractor Equipment Sampling Method Ground Surface (GS) Elev.
N/A Excavator Grab NA
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. Depth to Water (Below GS)
Dean Test Pit 4/5/2018 NA No Water Encountered
) ) Analytical )
Depth| Elev.|  Exploration Completion | Sample SamLz%aﬁ:u'jzfr& FioldTests [ Matera Description Depth
At FILL
_[-11| Moist, gray, gravelly, silty SAND (SM); fine to medium
) ) ) 1-[1 sand, fine gravel.
Backfilled with spoils B
T ] T Slag fragments between 1 and 3 feet bgs. M
ATP-4-Slag
2T ¥ High pH Leachable m2
Pb, As
3T — - 3
Bottom of exploration at 3 ft. bgs.
Note: Test pit terminated at refusal.
4T - 4
Legend . .
o o |2 Grab sample No Water Encountered gfe g E?g (L(I:\;'atlon Log Key for explanation Exploration
iz ok y oy
33 =3 Logged by: KB ATP-4
Approved by: Sheet 1 of 1




RECORD OF BOREHOLE: G-AB-1
CLIENT: Holcim Inc DATE: September 22, 2021 ELEVATION: 739.9 ft (Ground)
PROJECT: Ravensdale RI Drilling COORDINATES: N: 127080.1 ft E: 1352891.6 ft
PROJECT NO: 152030402 INCLINATION:  90.0° COORD SYS: SP WA North FIPS 4601 Ft
LOCATION: Ravensdale, WA CONTRACTOR: Cascade HORZ DATUM: NADS83
HOLE LOC: East of MWB-2LDA on Haul Road
a MATERIAL PROFILE SAMPLES WATER CONTENT |GRADATION %| f SPT N Value xw CONSTRUCTION AND
— o gl 22 £ 2 | INSTALLATION DETAILS
E|B|E 5, B = ZE & eenerramon | =2
T 5 o < ELEV. A?Iy\fr::iﬁvh:“ogusmreo: H_ Plastic & Liquid — 3 o % RESISTANCE | = <
Elz|= 20 -2 Limits (%) dig|alol guW BLOWS/FT Sz
w2 DESCRIPTION 3129 berml & w | = @ W0 waercomemcn) |2 [Z (52| gk S
alal2 Il Ea @ & o = 2 | NP Nonplastc |G |E|2 o2 22
x 2] @ | = = o ] B3 (O] S| <3 &0
4 o v o v d @
=z = & e ey o 20 40 60 80
E (ML) CLAYEY SILT; black and 0.0
E dark gray, mottled, soft, dry; trace 0.0 - 1.0 ft bgs:
E pieces of coal, no sheen. .. -°| surface cuttings
e (FILL) _ 738.6 backfill
2 1.0 ft: soil pH: 7 = 12
E (ML) CLAYEY SILT; olive gray,
E o2 soft, dry; coal mine spoils.
2 (FILL) : L7740 4 ] sc [ 100
F (SW) SAND; yellowish orange, Sval 25
-3 compact, homogeneous, = ’: "
3 medium, uniformly graded, dry; | [,%= &
E 1-3" pieces of slag. 2 « | 7361
E 4 (FILL) 3.8
E (ML) SILT; light gray to olive gray, 5‘
g compact, homogeneous,
F 5 uniformly graded, dry. S 734.9
E (FILL) BRI
E 4.5 ft: soil pH: 7 HHE
E 6 (SM) SILTY SAND; olive gray,
loose, heterogeneous, poorly 733.4
E graded, dry; trace coal, 65
E o, sandstone, and siltstone :
F fragments; mine spoils.
E FILL) 2 sC 100
. (SM) SILTY SAND; olive gray to
- yellowish orange to greenish
- gray, loose, heterogeneous,
E poorly graded, dry; trace coal,
-9 sandstone, and siltstone
E fragments, mine spoils.
i (FILL)
£ 10 - 9.0 ft: soil pH: 7
2R
E ko]
= =
g 8
12| S
e
E gls 3 SC | 100
o 5|
13 ©
E P
E S
E S
c - 14.0 ft: soil pH: 7
E 15
- 16
=17
- 4 | sc |50
F s 721.9
E (ML) SILT; black to olive gray to 18.0
E light brown, mottled, soft, moist;
E trace coal and woody debris.
e 19 (FILL)
- - 19.0 ft: soil pH: 10 - 11
F 719.9
E (SM) SILTY SAND; black to olive 20.0
F gray to light brown, fine, mottled, 1.0 - 40.0 ft bgs:
E 21 soft, moist; trace coal and woody hydrated
- debris. medium
E (FILL) bentonite chips
- 22
7 - 22.5 ft: very soft 5 SC | 100
23
2
E 25 -
Continued on Next Page
REV:
HAMMER TYPE:
LOGGED: T. Dogget DATE: Sep 22, 2021
CHECKED: J. Johnson DATE: Sep 29, 2021
Document  Sol- Gradation 2/ Golder - 3 Imperal US / ASTM D2487 Auto (most STV /2022-06-28




RECORD OF BOREHOLE: G-AB-1 Sheat 2012

CLIENT: Holcim Inc DATE: September 22, 2021 ELEVATION: 739.9 ft (Ground)
PROJECT: Ravensdale RI Drilling COORDINATES: N: 127080.1 ft E: 1352891.6 ft
PROJECT NO: 152030402 INCLINATION:  90.0° COORD SYS: SP WA North FIPS 4601 Ft
LOCATION: Ravensdale, WA CONTRACTOR: Cascade HORZ DATUM: NADS83
HOLE LOC: East of MWB-2LDA on Haul Road
a MATERIAL PROFILE SAMPLES WATER CONTENT |GRADATION %| f SPT N Value x w CONSTRUCTION AND
glol? - gl 22 052 | INSTALLATION DETAILS
EI=Z|E 1536"";@'&@ per6in '2 ZE A PENETRATION ':( o
T 5 o < ELEV. A?mfnam{nen 301n drop H Plastic & Liquid - e} [ }%) RESISTANCE | = <
Elz|= 23 -1 Limits (%) dig|alol guW BLOWS/FT ez
w|E|2 DESCRIPTION 2 £ |oerrm £l w |= 2 1 |O_wate Comtnt E z|2|2| g s Efis
= (= a lonplastic o
[ o W3S £ |3 g £ o|l?|® 3| <3 &8
2 @ Z |« w 8 8 % 20 40 60 80
F (SM) SILTY SAND; black to olive
E gray to light brown, fine, mottled,
E soft, moist; trace coal and woody
- % debris.
E (FILL)
27
- 6 | sc |10
o 711.9
F (SM) SILTY SAND; greenish gray 28.0
- to light gray, fine, mottled, soft,
E moist; trace coal.
e 2 (FILL)
7 30 709.9
E (SM) SILTY SAND and little 30.0
E gravel; dark gray to olive gray,
E fine, loose, well-rounded, wet;
3 trace coal.
E 5 (FILL)
- E
32| O
E RS
E a5 7 SC 50
E E|lo
33| © R
3 § - 33.0 ft: soil pH: 12- 13
E S
a4
7 5 704.9
E (SM-ML) SILTY SAND; olive gray 35.0
F to dark gray, fine, mottled, loose,
E homogeneous, uniformly graded,
- 3% moist; trace weathered
E sandstone.
E . (WEATHERED SANDSTONE)
8 8 | sc |100
- 38
=39
2 699.9
E End of hole at 40.00 ft.
- 41
42
43
4
45
- 46
a7
- 48
49
- 50
REV:
HAMMER TYPE:
LOGGED: T. Dogget DATE: Sep 22, 2021

CHECKED: J. Johnson DATE: Sep 29, 2021

Document / Soil-Gradation 2 / Golder - 3 Imperial US / ASTM D2487 Auto (most \STM) / 2022-06-28




RECORD OF BOREHOLE: MW-7A Sheet 1 of

CLIENT: Holcim Inc DATE: September 22, 2021 ELEVATION: 592.2 ft (Ground)
PROJECT: Ravensdale RI Drilling COORDINATES: N: 128440.2 ft E: 1352282.3 ft
PROJECT NO: 152030402 INCLINATION:  90.0° COORD SYS: SP WA North FIPS 4601 Ft
LOCATION: Ravensdale, WA CONTRACTOR: Cascade HORZ DATUM: NADS83
HOLE LOC: North of Infiltration Pond
[a) MATERIAL PROFILE SAMPLES WATER CONTENT [GRADATION %) f SPT N Value o« » CONSTRUCTION AND
— o & 3‘ LZ') wi = | INSTALLATION DETAILS
E’ 9 l:l—: ASTM 015836"‘2&:45 er 6 in = z |: A PENETRATION 2 9
T 5 w < ELEV. 14015 haner, 30 drop H_ Plastic & Liquid — 3 (SR RESISTANCE | = <
Elzl= 23 -2 Limits (%) dig|alol guW BLOWS/FT Sz
MHE DESCRIPTION gl Lo vy & w - » W |O water Content () | Z zZ|2|e| ak Sh
alal2 I @ on o g 2 | NP Nonplastc |G |E|2 a2 22
x 2] | = = ) S B3 o ol <3 [CXe]
= o EX N w 8 8 X 20 40 60 80
2 8 S
E Vegetated topsoil. [ ol k0.0 -
= 2 sl <1 0.0 - 1.0 ft bgs:
3 , | sl ol “-| flush-mount
3 “ ~\'f«| 590.7 monument set
= alt, ol - ith t
g (SM) SILTY SAND and coarse I 15 i o el
F 2 subangular to rounded gravels, cap
E t bbles; reddish bl s .
d kr)ao(;e;cgames reddish brown 1 sc | 100 0.0-10.0 ft bgs:
3 ) p- 2-inch diameter
3 (SUBSOIL) solid schedule
E 40 PVC pipe set
E in medium
4 bentonite chips
E 1.0 - 7.0 ft bgs:
E h t
. 587.2 hydrated
E (SM) SILTY SAND and coarse 5.0 bentonite chips
E subrounded gravels, trace
E cobbles; light gray, loose, dry.
- 6 (RECESSIONAL OUTWASH)
-7
- 2 | sc |10
=8
-9
7 5 582.2 )
10 (SM) SILTY SAND and coarse 100 10.0-20.01
E o bgs: 2-inch
- (&) subrounded gravels, trace nominal
E S| 2| cobbles; light brown, loose, dry. N _
- 1| €| § | (RECESSIONAL OUTWASH) : | Jameter 0.020
- s| schedule 40
F 12| S a PVC pipe set in
FoT : 579.7 #2/12 silica sand
3 (SM) SILTY SAND and coarse ns| 8| SC [0 backfill
13 subrounded gravels; brown,
E loose, wet.
2 (RECESSIONAL OUTWASH)
14
2 7.0 -22.0 ft bgs:
F 15 #2/12 silica sand
- 16
=17
7 4 SC 100
E 18
3 N4 18.2 ft bgs:
o groundwater
F 1o level observed
E at time of drilling
- 20
- 21 sc | o
E 570.2
E End of hole at 22.00 ft.
-2
2
E 25
REV:
HAMMER TYPE:
LOGGED: T. Dogget DATE: Sep 22, 2021

CHECKED: J. Johnson DATE: Sep 29, 2021

Document / Soil-Gradation 2 / Golder - 3 Imperial US / ASTM D2487 Auto (most \STM) / 2022-06-28




RECORD OF BOREHOLE: MW-8A Sheet 112

CLIENT: Holcim Inc DATE: September 22, 2021 ELEVATION: 601.1 ft (Ground)
PROJECT: Ravensdale RI Drilling COORDINATES: N: 128207.1 ft E: 1352128.9 ft
PROJECT NO: 152030402 INCLINATION:  90.0° COORD SYS: SP WA North FIPS 4601 Ft
LOCATION: Ravensdale, WA CONTRACTOR: Cascade HORZ DATUM: NADS83
HOLE LOC: Northwest of Infiltration Pond
a MATERIAL PROFILE SAMPLES WATER CONTENT |GRADATION %| f SPT N Value o« » CONSTRUCTION AND
glol? - gl 22 i 2 | INSTALLATION DETAILS
E=Z|E ASTM msgemgﬁvv}s per6in '2 ZE A PENETRATION ':( o
T 5 o < ELEV. 140-b hammer, 30-n drop H Plastic & Liquid - e} Own RESISTANCE | = <
Elz|= 23 -1 Limits (%) dig|alol guW BLOWS/FT ez
w|E|2 DESCRIPTION 2 £ |oermm £l w |= 2 1 |O_wate Cotnt E 2|2l g s Ef
= (= a lonplastic o
g ol w S| E (8] 2 | A R e - 53
= = « 0 8 & S 20 40 60 80
F Topsoil; roots. [l k0.0 7
E - 0.1 ft: top layer loose and e sl 0.0 - 1.0 ft bgs:
E ] pushed out of core | ale sl -| flush-mount
g § |‘\\IL‘| 599.6 monument set
C INLIPARLY . N
g (SM) SILTY SAND and coarse : 15 mﬂ s tfve”
E 2 subrounded gravels; light brown, cap
3 L;Ziz,l:ry, trace subangular 1 sc 20 0.0-16.0 ft bgs:
E . 2-inch diameter
3 (FILL) solid schedule
E 597.6 40 PVC pipe set
E (SM) SILTY SAND and coarse 3.5 in medium
= 4 subrounded gravels and trace bentonite chips
E cobbles; light gray, loose, dry;
2 trace subangular gravels.
E s (FILL)
-6
-7 1.0 - 13.0 ft bgs:
- 2 | sc |10 hydrated
S bentonite chips
-9
7 10 591.1
E (SM) SILTY SAND and coarse 10.0
E subrounded gravels and trace
E cobbles; greenish gray, loose,
- " moist; trace subangular gravels.
= g (RECESSIONAL OUTWASH)
E 12 &
E Sle
E gls 3 SC | 100
o 5|
13 ©
E P
E S
E S
E1q . .
E - 14.0 to 15.0 ft: trace iron oxide
F staining
F s 586.1
E (SM) SILTY SAND and coarse 15.0
- subrounded gravels and trace
E cobbles; greenish gray, loose,
- 16 dry; trace subangular gravels. 16'9 - 2,6'0 ft
E (RECESSIONAL OUTWASH) bgs: 2-inch
E nominal
E i -020-
E R - 17.0 to 18.0 ft: trace iron oxide ﬁ:g?:ﬁ;gdo 0
3 staining schedule 40
E 18 583.1 PVC pipe set in
E (SM) SILTY SAND and coarse 18.0 #2/12 silica sand
E subrounded gravels and trace backfill
E cobbles; greenish gray, loose,
- 19 wet; trace subangular gravels.
E (RECESSIONAL OUTWASH)
- 20 4 SC | 100
21 13.0-29.0 ft
E bgs:
E #2/12 silica sand
-2 - 22.0 ft: trace iron oxide staining
-2
24 . .
F - 24.0 to 25.0 ft: trace iron oxide
E staining
. HHE 576.1
Continued on Next Page 25.0
REV:
HAMMER TYPE:
LOGGED: T. Dogget DATE: Sep 22, 2021

CHECKED: J. Johnson DATE: Sep 29, 2021

Document / Soil-Gradation 2 / Golder - 3 Imperial US / ASTM D2487 Auto (most \STM) / 2022-06-28




RECORD OF BOREHOLE: MW-8A Shest2of2

CLIENT: Holcim Inc DATE: September 22, 2021 ELEVATION: 601.1 ft (Ground)
PROJECT: Ravensdale RI Drilling COORDINATES: N: 128207.1 ft E: 1352128.9 ft
PROJECT NO: 152030402 INCLINATION:  90.0° COORD SYS:  SP WA North FIPS 4601 Ft
LOCATION: Ravensdale, WA CONTRACTOR: Cascade HORZ DATUM: NAD83

HOLE LOC: Northwest of Infiltration Pond

SPT N Value CONSTRUCTION AND
INSTALLATION DETAILS

MATERIAL PROFILE SAMPLES WATER CONTENT |GRADATION %)

A PENETRATION
RESISTANCE
BLOWS/FT

ammer.

ASTM D1586, Blows per 6 in , )

ELEV. 140-b hammer, 30-in drop H Plastic & Liquid
Limits (%)

O Water Content (%)
NP Nonplastic

DESCRIPTION

DEPTH (ft)
DRILLRIG
DRILL METHOD
uscs
STRATA
PLOT
o
— m
=+ T
e |
I
NUMBER
TYPE
REC %
BLOWS
N-VALUE
GRAVEL
SAND
FINES
ADDITIONAL
LAB TESTING
GROUNDWATER
OBSERVATIONS

g ©
v % &

ORGANIC CONTENT %

F (SM) SILTY SAND and coarse
E subrounded gravels and trace
E cobbles; greenish gray, loose,
dry; trace subangular gravels.
(RECESSIONAL OUTWASH)

26
E 27

E 28

T
100cc Compact Crawler
Sonic

29

29.0-30.0 ft
571.1 bgs:

- %0 End of hole at 30.00 ft. hydrated

E medium

g bentonite chips
31 backfill

e 32
- 33
2
- 35
- 36
a7
- 38
- 30
- 40
- 41
a2
a3
s
45
E 46
a7
E a8

49

— 50

REV:
HAMMER TYPE:

LOGGED: T. Dogget DATE: Sep 22, 2021
CHECKED: J. Johnson DATE: Sep 29, 2021

Document / Soil-Gradation 2 / Golder - 3 Imperial US / ASTM D2487 Auto (most \STM) / 2022-06-28




RECORD OF BOREHOLE: MW-9A Sheet 1 of

CLIENT: Holcim Inc DATE: September 24, 2021 ELEVATION: 695.2 ft (Ground)
PROJECT: Ravensdale RI Drilling COORDINATES: N: 127021.9 ft E: 1352544.2 ft
PROJECT NO: 152030402 INCLINATION:  90.0° COORD SYS: SP WA North FIPS 4601 Ft
LOCATION: Ravensdale, WA CONTRACTOR: Cascade HORZ DATUM: NADS83
HOLE LOC: Southeast of South Pond
a MATERIAL PROFILE SAMPLES WATER CONTENT |GRADATION %| f SPT N Value xw CONSTRUCTION AND
— [®] & ;(‘ LZ') wi =z | INSTALLATION DETAILS
E’ (_D l:l—: ASTM D|5836mg;'v:¢s er 6 in = z l: A PENETRATION E <
T 5 w < ELEV. 14015 haner, 30 drop H Plastic & Liquid — 8 (SR RESISTANCE | = <
Elz|= 23 -2 Limits (%) dig|alol guW BLOWS/FT Sz
Lz~ DESCRIPTION 8 é 9 @ w = » W (O water Content (%) | Z Z|12|2 ok =]
aolalZ 3| =a |PEPTH| a o o = 2 | NP Nonplastc |G |E|2 [a) 2 22
x » @ | = P S s .40 S| <3 &0
= @ ZL gge 88 S 20 40 60 80
E Topsoil. [ ol k0.0 -
= 2 sl <1 0.0 - 1.0 ft bgs:
E | sl | above ground
3 g ~\'f«| 937 locking
E INLIZARLY . t t i
: (ML) SILT and coarse 15 e et
F 2 subrounded gravels and trace 0.0 - 8.0 ft bgs:
3 gravel and cobbles; yellowish 1 sc | 100 2-inch diameter
b orange to light brown, loose, dry. solid schedule
-3 (TILL) 40 PVC pipe set
F in medium
E bentonite chips
E 691.2 >
e (ML) SILT and coarse 40 :]'%;a‘?é%ﬂ bgs:
E subrounded gravels and trace myedium
E gravel and cobbles; yellowish bentonite chi
=S orange to light brown, loose, -| pentonite chips
= damp.
. (TILL) 689.2
E (ML) SILT and coarse 6.0
E subrounded gravels and trace
E gravel and cobbles; yellowish 688.2
- 7 orange to light brown, loose, dry. 7.0
E (TILL) 2 sc | 100
E = (ML) SILT and coarse
E 8= subrounded gravels; olive gray to 8.9 -13.0 ﬁ bgs:
= S light gray, compact, moist; minor 2l—|nch nominal
E B | o | socketing. fjlameter 0.020-
= ol 2| & [ (TILL) inch slotted
E 3 @ schedule 40
2 3 - PVC pipe set in
E 10| S = #2/12 silica sand
E - backfill
E 5.0 - 15.0 ft bgs:
E o 684.2 #2/12 silica sand
E (ML) SILT and coarse 11.0
E subrounded gravels; light gray,
E compact, damp.
e 12 (RECESSIONAL OUTWASH)
o 3 sC | 100
- 13
3 1 681.2
E (ML) SILT and coarse 14.0
F subrounded gravels; light gray,
E ] compact, dry. 680.2
- 5 (RECESSIONAL OUTWASH) 15.0
E (ML) SILT and coarse
E subrounded gravels and trace
16 cobbles; light gray, compact, dry.
a2 (RECESSIONAL OUTWASH) s | sc |50 15.0 - 18.0 ft
- 15.0 ft: drilling became difficult bgs:
E 17 - 15.5 ft: wet slough hydrated
a2 medium
2 18 677.2 bentonite chips
E End of hole at 18.00 ft. backi
- 190
- 20
- 21
- 22
-2
2
E 25
REV:
HAMMER TYPE:
LOGGED: T. Dogget DATE: Sep 24, 2021

CHECKED: J. Johnson DATE: Sep 29, 2021

Document / Soil-Gradation 2 / Golder - 3 Imperial US / ASTM D2487 Auto (most \STM) / 2022-06-28




RECORD OF BOREHOLE: MW-10A Sheet 112

CLIENT: Holcim Inc DATE: September 21, 2021 ELEVATION: 695.5 ft (Ground)
PROJECT: Ravensdale RI Drilling COORDINATES: N: 127299.3 ft E: 1352539.5 ft
: : . : o]
PROJECT NO: 152030402 INCLINATION 90.0° COORD SYS SP WA North FIPS 4601 Ft
LOCATION: Ravensdale, WA CONTRACTOR: Cascade HORZ DATUM: NADS83
HOLE LOC: Southwest of South Pond
a MATERIAL PROFILE SAMPLES WATER CONTENT |GRADATION %| f SPT N Value x CONSTRUCTION AND
—_ o & ;(‘ LZ') wi =z | INSTALLATION DETAILS
E’ (_D l:l—: ASTM D|5836mg;'v:¢s er 6 in = z l: A PENETRATION '2 <
T 5 w ELEV. 14015 haner, 30-ndrop H_ Plastic & Liquid — 3 Swn RESISTANCE | = <
Elz|= 23 -1 Limits (%) dig|alol guW BLOWS/FT Sz
MHE DESCRIPTION 8 vy & w - » W |O water Content (6) | Z zZ|2|e| ak Sh
alalZd 3 ) g o g 2 [ NP Nonplastic la|T|Z o2 g 2
x @ | = = ) S s o ol <3 60
= o EX w 8 8 x 20 40 60 80
> & )
F Topsoil. 0.0 s
o -% 0.0 - 1.0 ft bgs:
Eoy 694.5 "-| above ground
E (SM) SILTY SAND; reddish 1.0 locking
E rown; trace roots. H694-6 monument set in
bi t t set
F (TOPSOIL) 15 concrete
e 2 (SM) SILTY SAND with trace 0.0 - 9.0 ft bgs:
- coarse subrounded gravels; 1 sc | 100 2-inch diameter
E yellowish orange to tan, very solid schedule
E 3 loose, dry. 40 PVC pipe set
= (TILL) in medium
6915 bentonite chips
- (SM) SILTY SAND with trace 4.0 10~ 60 ftbgs:
E coarse subrounded gravels; myedium
F 5 yellowish orange to tan, compact, 690.5 bentonite chios
b dry. 5.0 °
- (TILL)
g (SM) SILTY SAND with trace
E 6 coarse gravels; light brown,
E compact, dry.
E (TILL)
7 7
- 2 | sc |10
=8
3 686.5 )
- o (SM) SILTY SAND with some 9.0 g‘_?n'cﬁf{grg:gs'
F coarse subrounded gravels and .
E trace cobbles; greenish gray, 685.5 diameter 0.020-
10 compact. dr ! ! - inch slotted
3 (TILE) » Y. 100 schedule 40
§ (SM) SILTY SAND with some PVC pipe pipe
E 1 X set in #2/12
E coarse subrounded gravels; o
E = N .| silica sand
= K3} greenish gray, compact, dry. backfill
3 3 (TILL)
F12( O
|8l
E gls : 3 sC | 100
F S| s
=139 RN
E 8 :
E S
Eo1a
E s 680.5
3 (SM) SILTY SAND with some 15.0
- coarse subrounded gravels; olive
E gray, compact, damp.
- 18 (TILL)
7 17 678.5
E (SM) SILTY SAND with some 17.0
E coarse subrounded gravels; olive 4 sC 100
E , t, dry.
s ?Trfﬁ'L)COmpac 4 6.0 - 30.0 ft bgs:
E #2/12 silica sand
- 190
- 20
- 21
- 5 | sc |10
- 22
7 2 672.5
E (SM) SILTY SAND with some 23.0
E coarse subrounded gravels; olive
E gray, compact, damp.
- 24 (TILL) 6 sC | 100
E 25 -
Continued on Next Page
REV:
HAMMER TYPE:
LOGGED: T. Dogget DATE: Sep 21, 2021

CHECKED: J. Johnson DATE: Sep 29, 2021

Golder Log Imperial / Soil-Gradation 2 / Golder - 3 Imperial US / ASTM D2487 Auto (most \STM) / 2022-06-28




RECORD OF BOREHOLE: MW-10A Shest2of2

CLIENT: Holcim Inc DATE: September 21, 2021 ELEVATION: 695.5 ft (Ground)
PROJECT: Ravensdale RI Drilling COORDINATES: N: 127299.3 ft E: 1352539.5 ft
PROJECT NO: 152030402 INCLINATION:  90.0° COORD SYS:  SP WA North FIPS 4601 Ft
LOCATION: Ravensdale, WA CONTRACTOR: Cascade HORZ DATUM: NAD83

HOLE LOC: Southwest of South Pond

SPT N Value CONSTRUCTION AND
INSTALLATION DETAILS

MATERIAL PROFILE SAMPLES WATER CONTENT |GRADATION %)

A PENETRATION
RESISTANCE
BLOWS/FT

ammer.

ASTM D1586, Blows per 6 in , )

ELEV. 140-b hammer, 30-in drop H Plastic & Liquid
Limits (%)

O Water Content (%)
NP Nonplastic

DESCRIPTION

DEPTH (ft)
DRILLRIG
ADDITIONAL
LAB TESTING

DRILL METHOD
uscs
STRATA
PLOT
o
m
el
=
T

E
NUMBER
TYPE
REC %
BLOWS
N-VALUE
GRAVEL
SAND
FINES
GROUNDWATER
OBSERVATIONS

g 0
v % &

ORGANIC CONTENT %

g (SM) SILTY SAND with some

E coarse subrounded gravels; olive
E gray, compact, damp.

F 26 (TILL)

E 27

28

29

665.5
30.0

- %0 (SM) SILTY SAND with some
coarse subrounded gravels; olive
gray, compact, dry.

(TILL)

30.0-31.0ft
bgs:

- 3 hydrated

¢+ *| medium

‘| bentonite chips

100cc Compact Crawler
Sonic

31
32
33

34

660.5

% End of hole at 35.00 f.
- 36
a7
- 38
- 30
- 40
= 41
=42
43
;7 44
4
a5
=47
=48

49

— 50

REV:
HAMMER TYPE:

LOGGED: T. Dogget DATE: Sep 21, 2021
CHECKED: J. Johnson DATE: Sep 29, 2021

Golder Log Imperial / Soil-Gradation 2 / Golder - 3 Imperial US / ASTM D2487 Auto (most \STM) / 2022-06-28




RECORD OF BOREHOLE: P-15 Sheet 112

CLIENT: Holcim Inc DATE: September 23, 2021 ELEVATION: 756.0 ft (Ground)
PROJECT: Ravensdale RI Drilling COORDINATES: N: 127062.5 ft E: 1352957.0 ft
PROJECT NO: 152030402 INCLINATION:  90.0° COORD SYS: SP WA North FIPS 4601 Ft
LOCATION: Ravensdale, WA CONTRACTOR: Cascade HORZ DATUM: NADS83
HOLE LOC: North of Haul Road and P-11
[a) MATERIAL PROFILE SAMPLES WATER CONTENT |GRADATION %| f SPT N Value o« » CONSTRUCTION AND
=0l — gl 22 52 | INSTALLATION DETAILS
E|(= § e ZE <2
e A < |ELEV. o o 3o p H Plasticalioud | z| & |A fEveenon| SE
El2|= 23 -1 Limits (%) dig|alol guW BLOWS/FT 2
il i DESCRIPTION e ool B | w | = 2 4 [0 weer comane sy HHEIE g e Efis
“ 1% 216w | 2] £ (g & |E|T v |§|o|F|5| =[S %3
= @ @ Z L« 0w 8 & X 20 40 60 80
F Topsoil and clay cap. [l k0.0 7
E 2 ol 0.0 - 1.0 ft bgs:
F 4 |l ol | flush-mount
E d -\'f"| 7545 monument set
F INLIZARLY 2 i
E (ML) SILT and some coarse 1.5 m:: :;%ngtxe”
F 2 subangular gravels; light brown, cap
E loose, dry. .
= ’ 1 sC 100 0.0 - 24.0 ft bgs:
3 (FILL) S 2-inch diameter
3 solid schedule
E 40 PVC pipe set
3 . 752.0 it? mtedi.;‘m hi
g (SM) SILTY SAND and some T 4.0 entonite chips
E coarse angular gravels; black to HHE
E dark gray, loose, heterogeneous,
- 5 dry; trace coal fragments; mine
E spoils.
E (FILL)
~ 6
3 HHE 749.5
E (ML) SILT; light gray, soft, 6.5
E 7 homogeneous, uniformly graded, 3‘
E dry; metal debris fragments. 748.5
3 (FILL) ST T 2 sC | 100
E o8 (SP) SAND; yellowish orange,
E fine, loose, uniformly graded,
= damp; metal debris fragments.
E oo (FILL)
E o S 7460
E (ML) SILT; light gray, uniformly 10.0
E graded, homogeneous, loose, 1.0 - 20.0 ft bgs:
E damp; cement kiln dust. hydrated
T (FILL, CKD) medium
E g bentonite chips
F ol 8 744.0
E 5 | o | (ML) SILT; light gray, uniformly 12.0
E é 5 | graded, homogeneous, loose, 3 SC 100
F S| | moist; cement kiln dust.
- 8g (FILL, CKD)
- =3 - 13.0 ft: CKD pH: 12
=14
- 15
7 © 740.0
E (ML) SILT; light gray, uniformly 16.0
- graded, homogeneous, loose,
E wet; cement kiln dust.
=7 (FILL, CKD)
- s 4 | sc |100
e 18 - 18.0 ft: CKD pH: 13
3 - 18.5ft: 1 - 2" pocket of CLAYEY
=19 SILT, brown to black
- 20
E 735.0
E (ML) SILT; light gray, uniformly 21.0
F graded, homogeneous, dense to
E compact, moist; cement kiln dust.
e 22 (FILL, CKD)
8 - 21.0 ft: perched water sC 100
e 2 - 23.0 ft: CKD pH: 12
E o2 24.0-34.01ft
E bgs: 2-inch
E { nominal
E 25 - 5
Continued on Next Page
REV:
HAMMER TYPE:
LOGGED: T. Dogget DATE: Sep 23, 2021
CHECKED: J. Johnson DATE: Sep 29, 2021

Document / Soil-Gradation 2 / Golder - 3 Imperial US / ASTM D2487 Auto (most \STM) / 2022-06-28




RECORD OF BOREHOLE: P-15 Shest2of2

Document / Soil-Gradation 2 / Golder - 3 Imperial US / ASTM D2487 Auto (most \STM) / 2022-06-28

CLIENT: Holcim Inc DATE: September 23, 2021 ELEVATION: 756.0 ft (Ground)
PROJECT: Ravensdale RI Drilling COORDINATES: N: 127062.5 ft E: 1352957.0 ft
PROJECT NO: 152030402 INCLINATION:  90.0° COORD SYS: SP WA North FIPS 4601 Ft
LOCATION: Ravensdale, WA CONTRACTOR: Cascade HORZ DATUM: NADS83
HOLE LOC: North of Haul Road and P-11
a MATERIAL PROFILE SAMPLES WATER CONTENT |GRADATION %| f SPT N Value x CONSTRUCTION AND
— o gl 22 £ 2 | INSTALLATION DETAILS
E|Z|E 5. B = ZE & eeneramon | =2
T |Z( < |EEv. i e 30y H Plsicatiaud | o g| 65 RENETRAION | £
Elz|= 23 -1 Limits (%) dig|alol guW BLOWS/FT Sz
w2 DESCRIPTION 3129 berml| & w | = @ W0 waercomemcn) |2 [Z (52| gk S
alal2 = @ on o = 2| NP Nonplastc |G |E|2 o2 22
x 2] @ | = = o 9 < (O] S| <3 &0
4 o y o v d @
= Z L« w8 8 o1 20 40 60 80
E (ML) SILT; light gray, uniformly :| diameter 0.020-
E graded, homogeneous, dense to inch slotted
E compact, moist; cement kiln dust. 730.0 schedule 40
- % (FILL, CKD) 26.0 PVC pipe set in
- (ML) SILT; light gray, uniformly #2/12 silica sand
E graded, homogeneous, dense to backfill
£ 27 compact, wet; cement kiln dust.
3 (FILL, CKD) sc |10
- 28 20.0-36.0 ft
E bgs:
g #2/12 silica sand
29
- 30
31 s
- 32
- 33
34
g 721.0
- (ML) SILT and coarse aso| 0| SC |10
- subrounded to subangular gravel;
E light gray, loose, dry; coal 720.0
- 36 fragments. 36.0
E g (FILL, MINE SPOILS)
E S (ML) SILT and coarse 719.0
E37Q subrounded gravels and trace Tt | 370
E S| o N .
= gls cobbles; brown, loose, moist.
g E | 3 |\(FILL, MINE SPOILS) 718.0
38| Q 36.0 ft: soil pH: 10 380
E § (SP) SAND and coarse to fine ’
F - rounded gravels; yellowish
F 39 orange to orange oxidation of fine g
E homogeneous, uniform sand and
7 sandstone fragments, loose,
F 40 moist. 716.0
3 FILL, MINE SPOILS) 400
F (MH) CLAYEY SILT and some
E 41 fine sand with trace sand
fragments; loose, moist; red iron
E loxide inclusions.
E 40 WEATHERED SANDSTONE) ci.e,+| 7140
F Saturated, partially weathered, 42.0
E yellowish orange SANDSTONE.
E (WEATHERED SANDSTONE)
-4 40.0 ft: soil pH: 7 26-9 -50.0ft
E Unsaturated, unweathered, gs:
E . hydrated
E yellowish orange to orange and di
44 oxidized with a white center, hard, g\e t'urT: hi
E compact, fine sand, entonite chips
SANDSTONE.
45 (BEDROCK) 7 SC 100
- 46
a7
- 48
49
7 50 706.0
End of hole at 50.00 ft.
REV:
HAMMER TYPE:
LOGGED: T. Dogget DATE: Sep 23, 2021

CHECKED: J. Johnson DATE: Sep 29, 2021




RECORD OF BOREHOLE: P-16 Sheet 1 of

CLIENT: Holcim Inc DATE: September 21, 2021 ELEVATION: 700.8 ft (Ground)
PROJECT: Ravensdale RI Drilling COORDINATES: N: 127120.4 ft E: 1352776.9 ft
PROJECT NO: 152030402 INCLINATION:  90.0° COORD SYS: SP WA North FIPS 4601 Ft
LOCATION: Ravensdale, WA CONTRACTOR: Cascade HORZ DATUM: NADS83
HOLE LOC: North of South Pond
a MATERIAL PROFILE SAMPLES WATER CONTENT [GRADATION %| & SPTNValue | . [ CONSTRUCTIONAND
— o & 3‘ ‘2') wi =z | INSTALLATION DETAILS
5 9 = ASTM 015836"‘2@';45 er 6 in E z l: A PENETRATION '2 o
TlElD < ELEV. 40 hamer, 30 crop H Plastic & Liquid — e} Ow RESISTANCE | = =
Eld|s alex | Limits (%) dig|alol guW BLOWS/FT Sz
& Z|- DESCRIPTION 8 é 9 DEPTH @ w = g L (O water Content (%) <>( E Z %) a E 34
o|(a|zg 3 .(7) a a a o 3 2| NP Nonplastic % s|T|Z 2 = a8
= W3] &5 |2 2 |3 - gl - °°
=z =z u FE= o 20 40 60 80
E Topsoil [l k0.0 7
= e sl 0.0 - 1.0 ft bgs:
E | il il -| above ground
2 1 e ol locking
2 | il il monument set in
3 el concrete
E o2 |l s 0.0 - 5.0 ft bgs:
3 2 .:\Ir,, 698.3 1 sc 100 2-inch diameter
E (SM) SILTY SAND with trace . 2.5 solid schedule
F 3 roots, light brown, very soft, 40 PVC pipe set
3 moist. | in medium
b (TOPSOIL) 696.8 bentonite chips
E 4 - 3.0 ft: vadose zone; soil pH: 12 - ~11.0-3.0ft bgs:
F (SM) SILTY SAND with trace 4.0 | hydrated
= roots, light brown, very soft, moist : medium
E s to wet. dil: 116958 bentonite chips
F (SUBSOIL) 5.0 5.0 - 10.0 ft bgs:
E (SM-GP) SILTY SAND with fine 2-inch nominal
F o6 to coarse rounded GRAVELS and diameter 0.020-
E = trace rounded cobbles; greenish inch slotted
F 2 gray, wet, saturated, firm. schedule 40
F . g (WEATHERED 'I_'II__L) 693.8 PVC pipe set in
E 5 | o |- 5:01t0 7.0 ft: drilling became 7.0 #2/12 silica sand
= 8 | 5 |\difficult backfill
E 5| |\ 6.0t soil pH: 7- 8 3.0 - 12.0 ft bgs:
= 82 (SM-GP) SILTY SAND with fine #2/12 silica sand
E § to coarse rounded GRAVELS and
E = trace rounded cobbles; greenish .
] gray to yellowish orange, 8.95 ft bgs:
= pocketed, very stiff, moist. groundwater
E o level observed
E (TILL) >
E 10 Q 6081 » | sc |00 at pipe
F (SM-GP) SILTY SAND with = 10.0 installation
E coarse subrounded gravels; @
E greenish gray, poorly graded,
- " loose, dry, unsaturated.
= (TILL)
- 12
- 13
- 12.0-15.0 ft
E 7 bgs:
-4 o) slough
, 9
E s 685.8
E End of hole at 15.00 ft.
- 16
=17
- 18
- 190
- 20
- 21
- 22
-2
2
25
REV:
HAMMER TYPE:
LOGGED: T. Dogget DATE: Sep 21, 2021
CHECKED: J. Johnson DATE: Sep 29, 2021

Document / Soil-Gradation 2 / Golder - 3 Imperial US / ASTM D2487 Auto (most \STM) / 2022-06-28




RECORD OF BOREHOLE: P-17 Sheet 1 of

CLIENT: Holcim Inc DATE: September 24, 2021 ELEVATION: 718.3 ft (Ground)
PROJECT: Ravensdale RI Drilling COORDINATES: N: 126190.2 ft E: 1353033.9 ft
PROJECT NO: 152030402 INCLINATION:  90.0° COORD SYS: SP WA North FIPS 4601 Ft
LOCATION: Ravensdale, WA CONTRACTOR: Cascade HORZ DATUM: NADS83
HOLE LOC: West of MW-3LDA
[a) MATERIAL PROFILE SAMPLES WATER CONTENT [GRADATION %) f SPT N Value x CONSTRUCTION AND
— [®] & ;(‘ LZI) wi =z | INSTALLATION DETAILS
5 (_D |:I—: ASTM D|5836mg;§45 er 6 in = z |: A PENETRATION 2 <
T 5 w < ELEV. 14015 haner, 30-ndrop H Plastic & Liquid — 8 Swn RESISTANCE | = <
Elz|= 23 -1 Limits (%) dig|alol guW BLOWS/FT Sz
w2 DESCRIPTION 3129 berml| & w | = @ W0 waercomemcn) |2 [Z (52| gk S
alal2 = @ on o = 2| NP Nonplastc |G |E|2 o2 22
& » @ | = P S s 9] S| <3 &0
S o ZL s gwe 88 % 20 40 60 80
2 8 S
E Topsoil. [l k0.0 -
= e sl -% 0.0 - 1.0 ft bgs:
E |l il | above ground
g ol locking
2 ol ol monument set in
g ol concrete
e 2 it ol 0.0-8.0 ft bgs:
3 2 .:\Ir,, 715.8 1 sc 100 2-inch diameter
E (SM) SILTY SAND and coarse HE solid schedule
F 3 grained sand and sub-rounded 40 PVC pipe set
E coarse gravels; trace brick debris, in medium
2 brown, loose, moist. bentonite chips
E 4 (FILL) 1.0 - 5.0 ft bgs:
E hydrated
E medium
= 5 2 bentonite chips
-6 (SW) SAND fine sand and sub-
E angular gravels; yellowish orange
E to orange, loose, mottled, moist.
=7 FILL)
2 (CL-ML) CLAYEY SILT and 3 sc | 100
F coarse sub-rounded gravels; dark
E 8 gray and some wood debris, high 8.0-13.0ft
E plasticity, firm, moist. bgs:?—lnch
g _ NATIVE ORGANIC SOIL) nominal
- ool 2 (ML) SILT and coarse sand, diameter 0.020-
|8 some subrounded gravel and inch slotted
E 5 | o | trace cobbles; light gray with schedule 40
10| £ & | some brown flecks, abundant iron PVC pipe set in
3 8| @ | oxide staining, compact, wet. #2/12 silica sand
E ey (TILL) backfill
Fols 5.0 - 14.0 ft bgs:
3 2 - 11.0 ft: soil pH: 7 El _| #2/12 silica sand
E backfill
E 10.5 ft bgs:
12
E groundwater
E 4 SC 100 level observed
E at time of drilling
13
3 “ 704.3
E (ML) SILT and compact sand and 14.0
F some fine sub-rounded gravels
E and trace cobbles; brownish gray, 703.3
E 15 compact, damp; pocketed. [ % o] 150
2 (TILL) -
E (GW) Coarse sub-rounded well- -» -
16 graded GRAVEL and coarse = | -
= sand with some silt; gray, o|e =
E compact, dry. -
17 (TILL) b &yl 14.0 - 20.0 ft
E - 4 700.8 bgs:
F (ML) SILT with some sub- 17.5 5 sC 100 hydrated
18 rounded gravel and trace sand medium
E and cobbles; dark brown to gray, bentonite chips
2 friable, compact, damp. _
1o (TILL) =
3 2 698.3
F End of hole at 20.00 ft.
- 21
- 22
-2
2
25
REV:
HAMMER TYPE:
LOGGED: T. Dogget DATE: Sep 24, 2021
CHECKED: J. Johnson DATE: Sep 29, 2021
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Appendix D.2: Soil Sample Log for Background, Delineation, and
Decision Unit Soil Samples

\\\I)



March 2025

Table D.2.1: Background Soil Sample Log

DRAFT

152030402
Page 1 of 1

Sample ID Time Date Latitude | Longitude Sample Description
BA-1-020123 11:41 | 2/1/2023 | 47.341865 [ -121.9945 [0-2": Medium brown, fine to medium SAND, trace clay, silt, gravel and organics (roots, decayed leaves), moist. (SM)
BA-2-020123 11:39 | 2/1/2023 | 47.34191 [ -121.9943 (0-2": Dark brown, fine to medium SAND, trace clay, silt, gravel and organics (roots, decayed leaves), moist. (SM)
BA-3-020123 11:29 | 2/1/2023 | 47.342013 | -121.9946 [0-2": Dark brown, Clayey SILT, trace sand and gravel, moist (ML)
BA-4-020123 11:33 | 2/1/2023 | 47.34201 | -121.9943 [0-2": Dark brown, Clayey SILT, trace sand, gravel and organics (roots, decayed leaves), moist (ML)
BA-5-020123 11:20 | 2/1/2023 | 47.342109 | -121.9944 [0-2": Medium brown, Silty fine to medium SAND, trace clay, gravel and organics (roots, decayed leaves). Moist. (SM)
BA-6-020123 11:12 | 2/1/2023 | 47.342197 | -121.9945 (0-2": Dark brown, Clayey SILT , trace sand. Moist. (ML)
BA-7-020123 11:08 | 2/1/2023 | 47.342286 | -121.9945 [0-2": Dark brown, Clayey SILT, trace sand, gravel and organics (roots, decayed leaves), moist (ML)
BA-8-020123 11:24 | 2/1/2023 | 47.342059 [ -121.9944 (0-2": Dark brown, Clayey SILT, trace sand, gravel and organics (roots, decayed leaves), moist (ML)
BA-9-020123 11:37 | 2/1/2023 | 47.341945 | -121.9944 [0-2": Dark brown, Clayey SILT, trace sand, gravel and organics (roots, decayed leaves), moist (ML)
BA-10-020123 10:59 | 2/1/2023 | 47.342358 | -121.9946 [0-2": Dark brown, Clayey SILT, trace sand, gravel and organics (roots, decayed leaves), moist (ML)
BA-11-020123 10:52 | 2/1/2023 | 47.342378 | -121.9945 [0-2": Dark brown, Clayey SILT, trace sand, gravel and organics (roots, decayed leaves), moist (ML)
BA-12-020123 10:47 | 2/1/2023 | 47.342441 | -121.9946 [0-2": Dark brown, Clayey SILT, trace sand, gravel and organics (roots, decayed leaves), moist (ML)
BA-13-020123 10:42 | 2/1/2023 | 47.342517 | -121.9944 [0-2": Dark brown Silty fine to medium SAND, trace clay, gravel and organics (roots, decayed leaves), moist (SM)
BA-14-020123 10:37 | 2/1/2023 | 47 342585 | -121.9944 (;;g;;th(llé)’(\iﬂe;rate brown to dark brown, fine to medium SAND, trace clay, gravel and organics (roots, decayed leaves),
BA-15-020123 10:33 | 2/1/2023 | 47 342613 | -121.9943 (;5;‘8:th(/lé)’(\1ﬂe):rate brown to dark brown, fine to medium SAND, trace clay, gravel and organics (roots, decayed leaves),
BA-16-020123 10:25 | 2/1/2023 | 47.342683 [ -121.9943 [0-2": Dark brown Silty fine to medium SAND, trace clay, gravel and organics (roots, decayed leaves), moist (SM)
BA-17-020123 10:09 | 2/1/2023 | 47.342686 | -121.9946 [0-2": Moderate brown Silty fine to medium SAND, trace clay, gravel and organics (roots, decayed leaves), moist (SM)
BA-18-020123 10:02 | 2/1/2023 | 47.342736 | -121.9944 (0-2": Dark brown and yellow brown, Clayey SILT, trace sand, gravel and organics (roots, decayed leaves), moist (ML)
BA-19-020123 9:57 | 2/1/2023 | 47.342587 | -121.9945 |0-2": Dark brown, Clayey SILT, trace sand, gravel and organics (roots, decayed leaves), moist (ML)
BA-20-020123 9:48 | 2/1/2023 |47.342192| -121.9943 |0-2": Dark brown, Clayey SILT, trace sand, gravel and organics (roots, decayed leaves), moist (ML)
BA-20-020123D 9:50 | 2/1/2023 |47.342192 | -121.9943 |BA-20-020123 Duplicate

\\\I)

Appx D.3 - Soil Sample Log-Delineation and Background



March 2025

Table D.2.2: Delineation Soil Sample Log

DRAFT

Sample ID Time Date Latitude |Longitude Sample Description
DS-1-013123 11:20 | 1/31/2023| 47.34259 | -121.9935 [0-4": Brown to dark brown, fine to medium SAND, trace gravel and organics. Moist. (SM)
DS-2-013123 11:21 | 1/31/2023 | 47.342313| -121.9937 [0-4": Brown, fine to medium SAND, trace sub-rounded to sub-angular gravel, trace organics. Moist. (SM)
DS-3-013123 11:30 | 1/31/2023 | 47.342388| -121.9941 [0-4": Dark brown, fine to medium SAND, trace gravel and organics. Moist. (SM)
DS-4-013123 11:33 | 1/31/2023 | 47.342585| -121.9938 [0-4": Dark brown and brown, fine to medium SAND, trace gravel and organics. Moist. (SM)
DS-5-013123 11:40 | 1/31/2023 | 47.34267 | -121.9935 [0-4": Brown to dark brown, fine to medium SAND, trace clay, gravel and organics. Moist. (SM)
DS-6-013123 11:43 | 1/31/2023 | 47.342916| -121.9935 [0-4": Dark brown and brown, fine to medium SAND, trace clay, gravel and organics. Moist. (SM)
DS-7-013123 11:47 | 1/31/2023 | 47.343193| -121.9938 [0-4": Dark brown and brown, fine to medium SAND with clay, trace organics. Moist. (SM)
deeper soil sample collected at DS-7 location
DS-7D-041323 11:45 | 4/13/2023 0 - 8" Dark brown, fine to medium SAND, trace coal frag, trace roots, (SW) FILL
8 - 14" moderate yellowish brown, weathered sandstone, wet below 10-inches, sample collected 10-12-inches bgs
DS-8-013123 11:53 | 1/31/2023 | 47.343568| -121.994 [0-4": Dark brown and brown fine to medium SAND, trace clay, gravel and organics. Moist. (SM)
DS-9-013123 11:58 | 1/31/2023 | 47.343809| -121.9941 [0-4": Dark brown and brown fine to medium SAND, trace clay, gravel and organics. Moist. (SM)
DS-10-013123 12:02 | 1/31/2023 | 47.344044| -121.9941 [0-4": Brown fine to coarse SAND with gravel, trace organics. Moist. (SM)
DS-11-013123 12:06 | 1/31/2023 | 47.344077| -121.9938 [0-4": Brown fine to medium SAND, trace gravel and organics. Moist. (SM)
DS-12-013123 12:30 | 1/31/2023 [ 47.344093| -121.9935 |0-4": Brown fine to medium SAND, trace gravel and organics. Moist. (SM)
DS-12-013123D 11:48 | 1/31/2023 | 47.344093| -121.9935 [DS-12-013123 Duplicate
DS-13-013123 1235 | 1/31/2023 | 47 343947| -121.9935 0;3 Dark brown, silty fine SAND, trace fine gravel and organics. Moist (SM)
3"-4": Yellow brown, weathered sandstone. Dry.
DS-14-013123 12:42 | 1/31/2023 | 47.343761| -121.9933 [0-4": Dark brown, silty fine SAND, trace coarse gravel and organics. Moist. (SM) Sample taken inside fence.
DS-15-013123 12:44 1 1/31/2023 | 47.343615| -121.9933 [0-4": Dark brown and brown, silty fine SAND, trace gravel and organics. Moist. (SM) Sample taken inside fence.
DS-16-013123 12:48 | 1/31/2023 | 47.343408| -121.9932 [0-4": Dark brown, silty fine SAND, trace coarse gravel and organics. Moist. (SM) Sample taken inside fence.
DS-17-013123 12:55 | 1/31/2023 | 47.342734| -121.9932 [0-4": Dark brown silty fine to medium SAND, trace gravel and organics. Moist. (SM) Sample taken inside fence.
DS-18-013123 13:02 | 1/31/2023 | 47.342537| -121.9932 [0-4": Yellow brown, silty fine to medium SAND, trace gravel and organics. Moist. (SM) Sample taken inside fence.
DS-19-013123 13:10 | 1/31/2023 | 47.342347| -121.9933 [0-4": Brown, silty fine to medium SAND, trace gravel and organics. Moist. (SM)
DS-20-013123 13:30 | 1/31/2023 | 47.342545| -121.9932 [0-4": Dark brown, silty fine to medium SAND, trace gravel, with organics. Moist. (SM)
. Surface forest leaves, roots - not included in sample
DS-21-041323 11:25 1 4/13/2023 | 47.343046 | -121.9939 0.5 - 4" brown to dark brown, Sandy SILT, trace fine to course subrounded Gravel, trace roots, damp (ML-SM)
. Surface forest leaves, roots - not included in sample
. 11:35 | 4/13/2023| 47.343217 -121.994 0.5 - 4" brown to dark brown, Sandy SILT, trace fine to course subrounded Gravel, trace roots, damp (ML-SM)
. Surface forest leaves, roots - not included in sample
DS-23-041323 12:14 1 4113/2023 | 47.344143 | -121.9942 0.5 - 4" dark brown, Silty SAND, trace fine subangular Gravel, trace roots, damp (SM) FILL
. Surface forest leaves, roots - not included in sample
DS-24-041323 12:40 | 4113/2023 | 47.344211/ -121.9939 0.5 - 4" dark brown, Silty SAND, trace to little fine subrounded Gravel, wood pieces, moist (SM) FILL
DS-25-041323 13:30 | 4/13/2023 | 47.342096| -121.9934 [0-4": Moderate yellowish brown, fine to course SAND, trace f. Gravel, damp (SW)
DS-26 12:10 | 6/19/2023 | 47.34441 | -121.994 |0-4": Dark brown, Silty fine to course SAND, trace subangular gravel, little roots (SM), damp, forest topsoil
DS-27 13:00 | 6/19/2023 | 47 341891| -121.9933 0-4" - moderate brown at surface below 1-inch mod yellowish brown, Silty fine SAND, (SM) less silt than DS-26, trace
roots, damp weathered sandstone, FILL
DS-28 13:20 | 6/19/2023 | 47.341533| -121.9932 [0-4" - grass at surface, mod yellowish brown, Silty fine SAND, trace roots (SM) damp weathered sandstone, FILL
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Table D.2.3: Decision Unit Soil Sample Log

Sample ID Time Date Latitude | Longitude Sample Description

0-6": Dark brown, sandy SILT, trace organics. Moist. (ML-SM) FILL

DU-1D-013123 | 8:33 | 1/31/2023 | 47.34334 | -121.9935 |6"-12": Brown, fine to medium SAND, trace clay and gravel (up to 3cm). Moist.

Sample interval 8 to 12 inches bgs

0-4": Medium gray, Clayey SILT, trace sand and organics. Moist. (ML-SM) FILL

DU-2D-013123 | 8:48 | 1/31/2023 |47.343433 | -121.9936 [4"-12": Medium brown, fine to medium SAND, little sub-rounded to sub-angular trace gravel (up to 6cm) (SP). Moist.
Sample interval 8 to 12 inches bgs

0-4": Medium to dark gray clayey SILT, trace sand and organics. Moist. (ML) FILL
DU-3D-013123 | 9:05 | 1/31/2023 |47.343475| -121.9937 (4"-16": Moderate yellow brown, fine to coarse SAND, trace sub-rounded to sub-angular gravel, coal and sandstone fragments. Moist. FILL
16"-18": Light gray, fine silty SAND. Moist. Sampled interval between 6"-12".

0-4": Medium to dark gray, Clayey SILT, trace sand and organics. (ML) Moist. FILL

DU-4D-013123 | 9:13 1/31/2023 | 47.343502| -121.9936 [6-12": Yellow brown, fine to coarse SAND, trace sub-rounded to sub-angular gravel, coal fragments. Moist. FILL

8"-12": Sampled interval.

0-16": Fine to coarse SAND, trace sub-rounded to sub-angular gravel. Modern ceramic debris at 16". Moist. FILL
DU-5D-013123 | 9:21 | 1/31/2023 |47.343508 | -121.9936 (16"-17": Brown gray Clayey SILT, trace sand. (ML) Moist.

8"-12": Sampled Interval.

0-14": Yellowish brown, fine to coarse SAND, trace clay, trace sub-rounded to sub-angular gravel, coal and sandstone fragments. Moist. FILL
DU-6D-013123 | 9:35 | 1/31/2023 [47.343499( -121.9936 |14"-18": Moderate yellow brown fine to coarse SAND, trace gravel. Moist.

8-12": Sampled Interval.

. 0-10": Yellow brown, fine to coarse SAND, trace sub-rounded to sub-angular gravel, coal fragments. Moist. FILL
DU-7D-013123 | 9:51 1/31/2023 | 47.343695 | -121.9937 8"-12": Sampled interval. Yellowish brown, fine to coarse SAND, some clay. Moist.

DU-7D-013123D| 10:28 | 1/31/2023 |47.343695| -121.9937 |Duplicate of DU-7D-013123D

0-3": Dark gray to gray, Clayey SILT, trace sand. Moist. FILL

DU-8D-013123 | 10:00 | 1/31/2023 [47.343789( -121.9937 |3"-11": Yellowish brown, fine-coarse SAND, sub-rounded to sub-angular trace gravel, coal fragments. Moist. FILL

8"-12": Sampled Interval. Wet. Water at 11".

0-14": Yellowish brown to brown, fine to coarse SAND, sub-rounded to sub-angular trace gravel, coal fragments. Moist. FILL
DU-9D-013123 | 10:13 | 1/31/2023 | 47.343847 | -121.9938 [14"-16": Yellowish brown, fine to medium silty SAND. Wet. Water at 14".

8-12" Sample Interval

0-4": Brown and yellowish brown, Clayey SILT, trace sand. Moist. FILL

6"-12": Sampled Interval. Yellowish brown, fine to coarse SAND, trace coal fragments. Moist. FILL

DU-10D-013123| 10:22 | 1/31/2023 |47.343881| -121.9936
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