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Boring Logs



, STOCK.GLB, 12/13/17

FREEMAN LOGS _LLT.GPJ

PROJECT NUMBER: BORING NUMBER:

661508 EW-6U SHEET 1 OF 1

UPRR 31ST,

L
Soil Boring Log
PROJECT : UPRR Freeman LOCATION : Freeman, WA
GROUND ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
COORDINATES: DRILLING METHOD AND EQUIPMENT : Air Rotary
WATER LEVEL : START : 8/22/17 10:15 END : 8/22/17 14:20 LOGGER : S. Demus Reviewed By :
8 SOIL DESCRIPTION COMMENTS
z ; . > STANDARD 8
g> | £ | & _ | PENETRATION | o SOIL NAME, USCS GROUP SYMBOL,
ToE| e gE | TESTRESUTS | £ COLOR, MOISTURE CONTENT, RELATIVE AR MOM o P (ppm)
EZ g 3 4 DENSITY OR CONSISTENCY, SOIL SOIL GAS MONITORING, FID (ppm)
Ko = 4 6".6"-6" % STRUCTURE, MINERALOGY ’
o) (N)
See soil boring log for MW-6U. 1075 - Begin drilling
| | 1130 - 25 ft bgs
B | 1330 - Cased to 47 ft bgs, switch bits to open
5 Jole, manage IDW
a | 1400 - Resume drilling open hole
_ [ 1420 - 65 ft bgs
10 |
15 L
20 | |
25 L
30




, STOCK.GLB, 12/13/17

FREEMAN LOGS _LLT.GPJ

UPRR 31ST,

PROJECT NUMBER: BORING NUMBER:
661508 EW-9U SHEET 1 OF 1
. - -
Soil Boring Log

PROJECT : UPRR Freeman LOCATION : Freeman, WA
GROUND ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
COORDINATES: DRILLING METHOD AND EQUIPMENT : Air Rotary
WATER LEVEL : START : 8/24/17 08:00 END : 8/24/17 12:45 LOGGER : S. Demus Reviewed By :
z 8 © SOIL DESCRIPTION COMMENTS
S i y > STANDARD 3
ms5 | £ §i | PENETRATION | = SOIL NAME, USCS GROUP SYMBOL,
ToE| e gE | TESTRESUTS | £ COLOR, MOISTURE CONTENT, RELATIVE AR MOS,GQASE,ENTG\_(FFE‘D (ppm)
EZ 3 3 E: DENSITY OR CONSISTENCY, SOIL SOIL GAS MONITORING, FID (ppm)
Ko x 6".6"-6" % STRUCTURE, MINERALOGY

[ (N)

See soil boring log for MW-9U. 0800 - Begin drilling
a | 1130 - 42 ft bgs, change bits to drill open hole
5
T | 1245 -72 ft bgs

10 |

15 L

20 |

25 |

30




Borehole Location Skeich - &
ecology and environment, inc. . .

~
International Specialists in the Environment HADT "« ”

"L-;P‘? ~
e .,_{i‘:a ),?u_ ~

Drilling Log for HAO1 ~¥sg, "

Beolict Name: Freeman Ground Water Scale House

Site Location: Freeman, Washington

Date Started/Finished: __4/23/14
Driller’s Name: NA
Geologist’s Name: Jeff Fetters

Geologist’s Signature:
Rig Type(s): Hand Auger

Depth to Water: NA

13.5-feet ng GPS Coordinates: 47.520438N, -117.193402W

5 33

Total Depth of Borehole:

Depth |Sample| Sampie Core Comments

(Feet) |Number] Times |Recovery

0-6" - Duff

6"-3' - SANDY GRAVEL with CLAY (GW-GC) - Gravel: rounded to
sub-rounded, >3 cm; Sand: medium to fine, angular to
sub-anguiar; Silt: tan, slightly moist, trace light tan clay, high mica

content
2 NA NA NA
3 3-10' - CLAY (CL) - bluish gray, moist, stiff, trace fine sand
4
5 —
6—1 NA NA NA
=
8

%

10— NA NA NA 10-10.5' - CLAY with SILT with (CL-ML) - dark yellowish brown, moist,
soft
10.5-13' - CLAY (CL) - bluish gray, moist, stiff, trace fine sand

N




Depth | Sample Sample Core Soil Comments
(Feet) | Number Times Recovery Type

12 7

0930 22‘2 13-13.5' - CLAY with SILT with {CL-ML) - dark yellowish brown, moist,
soft

HAQ01SB13.5

16

23

Xa

27

29 —

an —

3 —

Total depth = 13.5-feet bgs
Borehole abandoned with Bentonite Chips from Total Depth to surface.




ecology and e¢nvironment, inc.

Inlernational Specialists in lhe Environment

Drilling Log for

HAD2

Project Name:

Freeman Ground Water

Site Location:

Freeman, Washington

g

Rarchole Locarion Sketeh o

~ HAQ2

Date Staried Finished: 4/23/14
Driller’s Name: NA
Geologist's Name: Jeff Fetters
Geologist’s Signature:
Rig Type(s): Hand Auger
Depth 10 Water: NA
Total Depth of Barehole: 4-feet bgs GIPS Coordinates: _47-520392N, —117,%?2‘:\!
Depth |Sample| Sample Core Comments
(Feet) |Number| Times [Recovery
0-6" - Duff
6"-1.5' - SANDY GRAVEL with CLAY (GW-GC) - Gravel: rounded to
| sub-rounded, >3 cm; Sand: medium to fine, angular to sub-angula|
Silt: tan, slightly moist, trace light tan clay, high mica content
o) 1.5-2.5' - SAND with SILT (SW-SM} - medium to fine, angular to
2 c'-‘: NA [ sub-angular; Silt: light gray, moist
a ek
4 1135 ‘e 2.5-4' - SANDY GRAVEL with CLAY (GW-GC) - Gravel: rounded to
3 2 '.-. sub-rounded, >3 cm; Sand: medium to fine, angular fo sub-
I o} angular; Silt: tan, slightly moist, trace light tan clay, high mica
. content
4 e 4' - Refusal
q
6 JOV—
? -
b
G
10—
11—
, Total depth = 4-feet bgs
1> Borehole abandoned with cuttings Total Depih to surface.




Borchole Location Sketeh o &

ceology and environment, inc.
International Specialisls in the Environmeni

Drilling Log for HAO3
Project Name: Freeman Ground Water
Site Location: Freeman, Washington

Date Sturted Finished: 4/23/14
Deiller’s Name: NA
Geologist’s Name: Jeff Fetters

Geologist™s Signature:

Hand Auger

Rig Type(s):
Depth to Water: NA

9-feet bgs GPS Coordinates: _47.520425N, 117 193224W

S

Total Depth of Borehole:

Depth |Sample| Sample | Core Comments
(Feet) |Number| Times |Recovery
G-4" - Duff
4"-2' - SANDY GRAVEL with CLAY (GW-GC) - Gravel: rounded to
|- - sub-rounded, >3 cm; Sand: medium to fine, angular to sub-
angular; Silt: tan, slightly moist, trace light tan clay, high mica
content
2 NA NA NA 2.2.5'. CLAY with SILT (CL-ML) - light gray, moist, soft, trace fine
sand
2.5-8" - CLAY (CL) - bluish gray, moist, stiff, trace fine sand
9
5
6—1 NA NA NA
7 —
8 o o N . . .
o +:1:31 8-9' - SAND with SILT (SW-SM) - medium to fine, angutar to
% e sub-angular; Silt: dark yeltowish brown, moist, trace clay, high
9 = 1135 mica content
3
T
1 — NA
T —
3 Total depth = 9-feet bgs
- Borehole abandoned with cuttings from Total Depth to surface.




PROJECT NUMBER:

661508

BORING NUMBER:

MW-1D

SHEET 1 OF 4

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : 30' E Off RR, NE of Facility

ELEVATION : 2598.99 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 211096.785, 2539524.622 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : 15k Speedstar, Sonic

WATER LEVEL:

START : 7/13/16 08:45

END : 7/14/16 16:40

LOGGER : Ruben Greer

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

10_|

15_|

20|

25 |

30

SILT with SAND (ML) - brown and gray, dry, lightly cemented,

hard,.

0-2 #1 5'/7' Recovery

Gray SILT/CLAY with light gray mottling (ML/CL) - pale fine
sand, moist, slightly cohesive, with increasing CLAY in depth.

SAME AS ABOVE - increasing orange oxidation.

Gray and oxidized: SILTY CLAY (ML/CL) - increasing oxidation,
slight increase in moisture with depth, increasing tan wring

(sp?).

SAME AS ABOVE - moist CLAY (CL).

| 7-17 #2 11'/10' Recovery

FAT CLAY (CH), Moist, with white mottling and trace oxidation..

Sharp transition to orange/brown SILT with fine SAND (ML) -
decreasing moisture, lightly cemented, non-plastic, increasing

sand with depth..

SAME AS ABOVE - SILT with fine Sand (ML).

| 17-27 #3 12'/10' Recovery

Increasing gray fat CLAY (CH) - with white mottling and

oxidation, increasing gray clay with depth, moist, very stiff.




PROJECT NUMBER:

661508

BORING NUMBER:

MW-1D

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : 30' E Off RR, NE of Facility

ELEVATION : 2598.99 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 211096.785, 2539524.622 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : 15k Speedstar, Sonic

WATER LEVEL:

START : 7/13/16 08:45 END : 7/14/16 16:40

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

INTERVAL (FT)

RECOVERY (FT)

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE

SHEET 2 OF 4

LOGGER : Ruben Greer
COMMENTS

DEPTH OF CASING, DRILLING

GRAPHIC LOG

#TYPE

DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

Increasing gray fat CLAY (CH) - with white mottling and
oxidation, increasing gray clay with depth, moist, very stiff.

decreasing moisture, stiff.

Gray CLAY, fat (CH) - with white, orange, and black mottling,

35 | Reddish brown CLAY/SILT with fine SAND (CL/ML) - with mica,
moist, hard. Increasing gray sandy silt at 37" bgs..

40_ | Increasing white mottling.

Sandy SILT (ML) - 25% fine sand, moist, gray plus
orangish/brown coloring, very stiff.

Gray sandy SILT (ML) - very hard, slight moisture, increasing
mica, decreasing orange/brown coloring.

| Very hard drilling

Increasing CLAY (CL) - gray with fine sand.

45 | White, brown and gray SILT/CLAY (ML/CL) - possible

decomposed granite,.

_| Hard drilling

< < 7] hard, moist.

x| Decomposed GRANITE - significant mica, gray and white, very

50_|
SAME AS ABOVE - moist.

55 |
oxidation, moist.

57.0

60

Transition to decomposed sandstone, decreasing oxidation,
fine, with fine mica sand observed moist.

SAME AS ABOVE - with thin granite intrusions and trace

SAME AS ABOVE - decomposed sandstone, gray with veins of
granite (decomposed) and localized oxidation, moist.

TD @ 47 - 10:30

| 27-37 Core #4 9/10' Recovery

37-47 Core #5 9'/10' Recovery




PROJECT NUMBER:

661508

BORING NUMBER:

MW-1D

SHEET 3 OF 4

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : 30' E Off RR, NE of Facility

ELEVATION : 2598.99 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 211096.785, 2539524.622 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : 15k Speedstar, Sonic

WATER LEVEL:

START : 7/13/16 08:45

END : 7/14/16 16:40

LOGGER : Ruben Greer

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

Decomposed sandstone, gray with mica, moist.

Al
£
P P

Ne SN B

\)Z N N
LN ANLYN TN LYy

AN ININAN VT,

z

Sharp transition to decomposed granite, significant mica,
oxidized, white and light gray, moist.

Transition to gray decomposed sandstone, moist.

SAME AS ABOVE.

VAN IVANY N INVAY IV ETVA
CNg SLTNG SLONy SNy ST
Py Py Py

VUV
Py

/
NN NN TN NN AN DYy

Z\,fw
. -

Transition to decomposed granite, white and gray mica flakes
up to 1" diameter, moist, easily crumbled.

Transition to decomposed granite, decreasing mica, trace
oxidation, more cohesive, moist.

INTERVAL (FT)
RECOVERY (FT)
#TYPE
B 11.5
65 |
67.0
70_|
N 9.0
75_|
77.0
80 |
N 6.0
85 |
87.0
90

Transition to gray decomposed sandstone, easily crumbled,
decreasing mica and oxidation, moist.

Decomposed sandstone/trace mica, moist, hard but crumbly,
veins of oxidation throughout, gray, light gray, white.




PROJECT NUMBER: BORING NUMBER:

661508 MW-1D SHEET 4 OF 4

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : 30' E Off RR, NE of Facility

ELEVATION : 2598.99 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 211096.785, 2539524.622 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : 15k Speedstar, Sonic

WATER LEVEL:

START : 7/13/16 08:45 END : 7/14/16 16:40 LOGGER : Ruben Greer

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION COMMENTS

INTERVAL (FT)

RECOVERY (FT)

GRAPHIC LOG

#TYPE

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

95 |

Transition to gray decomposed sandstone, easily crumbled,
decreasing mica and oxidation, moist.

SAME AS ABOVE - becoming more gray and oxidized, moist.

. | Decomposed granite, white, black and gray with mica flakes,
becoming more oxidized with depth, moist.

100 _|

mica.

105 _|

Sandstone/decomposed sandstone, gray, trace oxidation,
decreasing with depth, fine sand, moist.

Becoming darker gray, decomposed sandstone, fine, moist,
loose, cemented sandstone, easily crumbled, slight increase in

2| Transition to decomposed granite with sandstone, increase in
oxidation, moderately cemented, but able to be crumbled..

110_|

115_|

120

Bottom of borehole at 107 ft bgs.




PROJECT NUMBER:

661508

BORING NUMBER:

MW-1S

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

ELEVATION : 2598.85 ft mslft NAVD88 (ground surface)

LOCATION : E of RR Tracks, NE Area of UPRR Freeman RI

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 211100.555, 2539516.893 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Speedstar, Sonic

WATER LEVEL:

START : 7/1/16 08:55

END : 7/1/16 10:30

LOGGER : Ruben Greer

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

10_|

15_|

20|

25 |

30

SILT with SAND (ML) - brown and gray, dry, lightly cemented,

hard,.

Gray SILT/CLAY with light gray mottling (ML/CL) - pale fine
sand, moist, slightly cohesive, with increasing CLAY in depth.

SAME AS ABOVE - increasing orange oxidation.

Gray and oxidized: SILTY CLAY (ML/CL) - increasing oxidation,
slight increase in moisture with depth, increasing tan wring

(sp?).

SAME AS ABOVE - moist CLAY (CL).

FAT CLAY (CH), Moist, with white mottling and trace oxidation..

Sharp transition to orange/brown SILT with fine SAND (ML) -
decreasing moisture, lightly cemented, non-plastic, increasing

sand with depth..

SAME AS ABOVE - SILT with fine Sand (ML).

Increasing gray fat CLAY (CH) - with white mottling and
oxidation, increasing gray clay with depth, moist, very stiff.

| 7-17 #2 11'/10' Recovery

| 17-27 #3 12'/10' Recovery

0-2 #1 5'/7' Recovery




PROJECT NUMBER:

661508

BORING NUMBER:

MW-1S

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : E of RR Tracks, NE Area of UPRR Freeman RI

ELEVATION : 2598.85 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 211100.555, 2539516.893 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Speedstar, Sonic

WATER LEVEL:

START : 7/1/16 08:55 END : 7/1/16 10:30

LOGGER : Ruben Greer

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

Increasing gray fat CLAY (CH) - with white mottling and
oxidation, increasing gray clay with depth, moist, very stiff.

Gray CLAY, fat (CH) - with white, orange, and black mottling,

Reddish brown CLAY/SILT with fine SAND (CL/ML) - with mica,
moist, hard. Increasing gray sandy silt at 37" bgs..

Sandy SILT (ML) - 25% fine sand, moist, gray plus

| 27-37 Core #4 9/10' Recovery

Gray sandy SILT (ML) - very hard, slight moisture, increasing

| Very hard drilling

Increasing CLAY (CL) - gray with fine sand.

White, brown and gray SILT/CLAY (ML/CL) - possible

_| Hard drilling

DEPTH BELOW SURFACE (FT) ©
INTERVAL (FT) S
Q
RECOVERY (FT) | £
<
#TYPE | &
] decreasing moisture, stiff.
35|
| orangish/brown coloring, very stiff.
40_ | Increasing white mottling.
I mica, decreasing orange/brown coloring.
45 |
decomposed granite,.
] Bottom of borehole at 47 ft bgs.
50 |
55 |
60




PROJECT NUMBER:

661508

BORING NUMBER:

MW-2D

SHEET 1 OF 5

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : SE of Facility 30' NE of RR

ELEVATION : 2598.09 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210893.631,

2539795.088 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : 15k Speedstar, Sonic

WATER LEVEL:

START : 7/1/16 09:15 END

1 7/12/16 11:50

LOGGER : Nicole Badon/

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

0.0

2.8 #1

Silty CLAY (CL) - light brown, some fine to coarse sand, trace
fine to coarse sub angular gravel, hard, dry.

#2
7.0

SILT (ML) and fine to coarse SAND - trace fine to coarse
angular gravel/rock fragments (weak/breakable), yellowish
orange changing to light gray at 6.5', loose, dry.

10_|

#3

15_|

17.0

SILT (ML) and very fine SAND - trace clay, decomposed rock
fragments (basalt?) throughout, weak/breakable, light brown to
grayish brown with some oxidation, trace greenish yellow
mottling, slightly moist, loose.

20|

25 |

27.0

SILT (ML) - very fine Sand and decomposed rock (basalt?),
trace coarse gravel-sized anular basalt fragments from 26' to
27', grayish brown with some light gray and greenish yellow
mottling, very moist, color change at ~ 24' to blue gray with
reddish brown oxidation, loose to medium dense.

30

SILT (ML) - little Clay, and decomposed basalt (weathered to
Silt but structure present), dark brown with reddish brown
oxidation and white mottling, soft, very moist/wet, trace hard
basalt fragments.




PROJECT NUMBER:

661508

BORING NUMBER:

MW-2D

SHEET 2 OF 5

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : SE of Facility 30' NE of RR

ELEVATION : 2598.09 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210893.631,

2539795.088 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : 15k Speedstar, Sonic

WATER LEVEL:

START : 7/1/16 09:15

END : 7/12/16 11:50

LOGGER : Nicole Badon/

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

B 10.8 #5

35|

37.0

SILT (ML) - little Clay, and decomposed basalt (weathered to
Silt but structure present), dark brown with reddish brown
oxidation and white mottling, soft, very moist/wet, trace hard
basalt fragments.

40|

#6

45 |

47.0

SILT (ML) and very fine SAND - little Clay, trace fine to coarse
gravel-sized basalt fragments, light brown and gray with
reddish brown oxidation, trace yellow and white mottling,
medium dense, wet.

50_|

#7

55 |

57.0

SILT (ML) - very fine Sand and highly weathered rock, dark
gray, yellowish green, with reddish brown oxidation, medium
dense, wet, weathered rock fragments are fine to coarse
gravel-sized and easily breakable.

60

SILT (ML) and highly weathered basalt, some very fine sand,
medium gray with reddish brown oxidation throughout, some
fine to coarse fravel-sized basalt fragments throughout (hand
breakable), wet, medium dense, trace clay (slight plasticity).




PROJECT NUMBER:

661508

BORING NUMBER:

MW-2D

SHEET 3 OF 5

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : SE of Facility 30' NE of RR

ELEVATION : 2598.09 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210893.631,

2539795.088 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : 15k Speedstar, Sonic

WATER LEVEL:

START : 7/1/16 09:15

END : 7/12/16 11:50

LOGGER : Nicole Badon/

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

B 10.0 #8

65 |

67.0

SILT (ML) and highly weathered basalt, some very fine sand,
medium gray with reddish brown oxidation throughout, some
fine to coarse fravel-sized basalt fragments throughout (hand
breakable), wet, medium dense, trace clay (slight plasticity).

70|

75 |

77.0

Clayey SILT (ML) and highly decomposed basalt, some very
fine sand, ~ 15% fine gravel-sized basalt fragments, grayish
brown with white mottling 67' to 71.5', blue/gray with white
mottling and oxidation 71.5" to 75', reddish brown mottled white
75' to 77', medium dense, very moist/wet.

80_|

#10

85_|

87.0

Sandy CLAY (CL) - fine to medium sand, yellowish orange
oxidated with light gray mottling, medium plasticity, trace (~
15%) fine sub angular gravel, abundant muscovite mica from
84' to 87', hard, moist.

| quartzrich

#11
89.0

Very fine to fine SAND (SP) - little Clay, abundant muscovite
mica, light gray with yellowish orange oxidation, slightly moist,
dense to very dense..

90

Refusal @ 89'




PROJECT NUMBER:

661508

BORING NUMBER:

MW-2D SHEET 4 OF 5

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2598.09 ft mslft NAVD88 (ground surface)

LOCATION : SE of Facility 30' NE of RR

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210893.631,

2539795.088 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : 15k Speedstar, Sonic

WATER LEVEL:

START : 7/1/16 09:15 END : 7/12/16 11:50

LOGGER : Nicole Badon/

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

95 |

100 _|

105 _|

110_|

115_|

120

97.0

Sandy CLAY (CL) - fine to medium sand, yellowish orange,
oxidized with light gray mottling, medium plasticity, fine sub
angular quartz with gravel, abundant musovite mica, hard,
moist.

_| Total Depth = 89 feet

107.0

#2-D

Sandy CLAY (CL) - fine to medium sand, yellowish orange
oxidation, no gray mottling, significantly less muscovite mica
than previous core. Slight plasticity transitions to fine sandy
Clay and light brown color at ~ 104', moist.

117.0

#3-D

Sandy CLAY (CL) - fine sand, light brown with some oxidation,
moist, increased silt content at 109, transitions to a silty Clay,
damp, layering of medium brown and orange.
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GRUS - light gray to white, dry, decomposed granite, all

minerals decomposed, fine grained, abundant muscovite mica.

SAME AS ABOVE - light tan.

SAME AS ABOVE - with gravel up to 2" diameter.
SAME AS ABOVE - all fine grained, light tan.

NN APNANY TR
()

¢

A

MR AT A7 A A A ARSI YA

GRUS - light gray to withe with some oxidation, dry,
decomosed granit, mostly fine grained, abundant muscovite
mica, up to 0.5", about 15%-20% coarse sand to fine gravel.




PROJECT NUMBER: BORING NUMBER:

661508 MW-2D SHEET 5 OF 5

* SOIL BORING LOG
PROJECT : Grain Handling Facility at Freeman LOCATION : SE of Facility 30' NE of RR
ELEVATION : 2598.09 ft mslft NAVD88 (ground surface) DRILLING CONTRACTOR : Environmental West Exploration, Inc
COORDINATES : 210893.631, 2539795.088 (ft NAVD88) DRILLING METHOD AND EQUIPMENT : 15k Speedstar, Sonic
WATER LEVEL: START : 7/1/16 09:15 END : 7/12/16 11:50 LOGGER : Nicole Badon/
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) : SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE Bi?EHD%ﬁL?_/IANS(IBNISI;_U[I)glll:(ISQS
& DENSITY OR CONSISTENCY, SOIL c {
#TYPE | % STRUCTURE, MINERALOGY TESTS, & INSTRUMENTATION
PID (ppm) Breathing Zone FID (ppm
SILT (ML) - with very fine sand, abundant muscovite mica, dry,
| grayish brown to light brown. | 1
B 6.1 #4-D 1 1
125 | | |
127.0 i
Sandy CLAY (CL) - heavily oxidated with some light gray
| mottling, damp, fine to medium sand. | 1
130_| | |
B 10.0 | #5-D 1 1
7 Very fine SAND (SW) - well graded, damp, light brown to ]
135 | oxidized. ] n
137.0 i
*i‘(: GRUS - decomposed granite, dense, fine grained material, tan.
7 Fine SAND with SILT (SM) - well graded, ~ 15% silt, damp but ]
| cuttings hot due to refusal encountered at 145'. Color ranges | |
from oxidized to grayish tan to gray, abundant muscovite nica
140 | at 143'to 147'.. ] ]
N 9.9 #6-D 1 1
145 | | |
147.0 i E
150

Bottom of borehole at 150 ft bgs.



PROJECT NUMBER:

661508

BORING NUMBER:

MW-3D SHEET 1 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : N of Grain Facility, E of Hwy 27, N of Concrete Pad

ELEVATION : 2605.11 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210902.9, 2539415.035 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Speedstar, Sonic

WATER LEVEL:

START : 5/10/16 10:00

END : 5/10/16 14:00 LOGGER : Ruben Greer

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

10_|

15_|

20|

25 |

30

Lean CLAY (CL) - medium plasticity, medium cohesive, trace
fine sand, brown and gray, moist, stiff.

Lean CLAY (CL) - brown, medium plasticity, medium
cohesiveness, trace to no fine sand, moist, stiff.

SAME AS ABOVE (CL).

SAME AS ABOVE - trace coarse sand, less than 1% (CL), very
stiff.

Lean CLAY with GRAVEL (CL) - gravel/cobble well graded,
trace coarse sand, granite, moist, clay is brown, very stiff.

Sandy SILT (ML) - very fine sand, gray and brown, very soft,
possible increase in moisture.

Sandy CLAY (CL) - trace olive/green decomposed rock,
decreasing moisture, increasing stiffness, clay is brown.

SAME AS ABOVE (CL) - becoming reddish brown, moist.

CLAY (CL) - reddish brown with yellow, olive and gray coloring,
stiff, moist, trace coarse sand less than 1%.

Sample: MW3-5S-5 @ 5 feet 10:25 am

0-7 (7'/7' Recovery)

Sample: MW3-5S-5 @ 10:45 am

Sample: MW3-SS-15 @ 10:50 am

7-17 approximately 7'/10' Recovery

17-27 DTW 23.15 TOC
TOC ~4.3" abs
Allow boring to




PROJECT NUMBER:

661508

BORING NUMBER:

MW-3D

SHEET 2 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : N of Grain Facility, E of Hwy 27, N of Concrete Pad

ELEVATION : 2605.11 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210902.9, 2539415.035 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Speedstar, Sonic

WATER LEVEL:

START : 5/10/16 10:00 END : 5/10/16 14:00

LOGGER : Ruben Greer

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

35|

40|

45 |

50_|

55 |

60

CLAY (CL) - reddish brown with yellow, olive and gray coloring,
stiff, moist, trace coarse sand less than 1%.

Sandy CLAY (CL) - very fine sand, with trace mica, very stiff,
moist.

CLAY (CL) - with yellow, bronze mottling, stiff, becoming softer,
dark reddish brown clay, moist.

| 27'-37' 10'10' Recovery

CLAY (CL) - reddish brown, light gray, brown, moist, stiff, trace
fine sand, trace mica.

SAME AS ABOVE (CL) - becoming very stiff, decreasing mica,
decreasing sand.

CLAY/SILT (CL/ML) - very stiff, non plastic, slightly cohesive,
moist, reddish brown, light gray and brown color, trace fine
sand.

Single BASALT clast - 2.5" diameter.

| 37'-47' - 10'/10' Recovery

Clayey SILT (ML) - non plastic to slight plasticity, slightly
cohesive, gray, hard to very stiff, moist, trace brown/reddish
brown coloring, trace fine sand.

Increasing BASALT clasts.

Gray gravelly CLAY (CL) - basalts clasts up to 3" diameter, sub
angular, dark gray clay, increasing basalt with depth.

_| Hard drilling

BASALT - dry, fractured, with basaltic gravel/rubble and
pulverized basaltic sand.

BASALT - fractured with trace weathering, sub round to sub
angular, consistent.

Hard drilling/advancement - rocks




PROJECT NUMBER:

661508

BORING NUMBER:

MW-3D

SHEET 3 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2605.11 ft mslft NAVD88 (ground surface)

LOCATION : N of Grain Facility, E of Hwy 27, N of Concrete Pad

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210902.9, 2539415.035 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Speedstar, Sonic

WATER LEVEL:

START : 5/10/16 10:00

END : 5/10/16 14:00

LOGGER : Ruben Greer

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

Breathing Zone FID (ppmi

[0}
INTERVAL (FT) S
[¢] SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
& DENSITY OR CONSISTENCY, SOIL
#TYPE 9} STRUCTURE, MINERALOGY
PID (ppm)
60.0 GB BASALT - fractured with trace weathering, sub round to sub
61.0 angular, consistent. | TD @ 58.5' bgs @ 14:00 (Sonic)
Resume 5/16/16 with Air Rotary
62.0 BASALT - with SAND, with SILT, moist.
63.0 GB
65 |
66.0 Decreasing SAND, possible increase in moisture. BASALT,
CB angular to sub angular, 1/4" to 1/2" diameter, becoming fine
67.0 with depth.

70|

75 |

80_|

85_|

90

CLAY.

_| Driller indicates CLAY - 1055

| Start 8:44 am

No conveyance of cuttings, "Sticky" material -
Hose (logged) probably clay zone

| No cuttings - clogging

| 8:51-9:20




PROJECT NUMBER: BORING NUMBER:

661508 MW-3D SHEET 4 OF 7

* SOIL BORING LOG
PROJECT : Grain Handling Facility at Freeman LOCATION : N of Grain Facility, E of Hwy 27, N of Concrete Pad
ELEVATION : 2605.11 ft mslft NAVD88 (ground surface) DRILLING CONTRACTOR : Environmental West Exploration, Inc
COORDINATES : 210902.9, 2539415.035 (ft NAVD88) DRILLING METHOD AND EQUIPMENT : Speedstar, Sonic
WATER LEVEL: START : 5/10/16 10:00 END : 5/10/16 14:00 LOGGER : Ruben Greer
DEPTH BELOW SURFACE (FT
n © SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
o , ,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE E{;E\?EHD?R'TL(I:_/IANS(IBNISI;_U[I)ET:(ISQSG
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE | © STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm
CLAY.
’ SILT. ]
95 | ] ]
100 | ] ]
105 | ] ]
| Driller indicates "Gravel." Appears to be |
Sand with some Gravel. possible granite/sandstone, gray
110 | _ |
115 | | |
| _| Drinner indicates color change and indicates
presence of sand. Becoming more light tan than
| | brown. |
120




PROJECT NUMBER:

661508

BORING NUMBER:

MW-3D

SHEET 5 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : N of Grain Facility, E of Hwy 27, N of Concrete Pad

ELEVATION : 2605.11 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210902.9, 2539415.035 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Speedstar, Sonic

WATER LEVEL:

START : 5/10/16 10:00

END : 5/10/16 14:00

LOGGER : Ruben Greer

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

125 |

130 |

135 |

140_|

145 |

150

Sand with some Gravel.

Fine Sand.




PROJECT NUMBER:

661508

BORING NUMBER:

MW-3D

SHEET 6 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2605.11 ft mslft NAVD88 (ground surface)

LOCATION : N of Grain Facility, E of Hwy 27, N of Concrete Pad

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210902.9, 2539415.035 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Speedstar, Sonic

WATER LEVEL:

START : 5/10/16 10:00

END : 5/10/16 14:00

LOGGER : Ruben Greer

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

155 _|

160 _|

165 _|

170_|

175_|

180

Clay with some gravel.

Clay.

Silty Sand.

Fine Sand.

Silty Sand.

_| Cuttings becoming dryer.

Water generated when air applied. Driller
indicates sand zone from 168-170 contained
water.




PROJECT NUMBER:

661508

BORING NUMBER:

MW-3D

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : N of Grain Facility, E of Hwy 27, N of Concrete Pad

ELEVATION : 2605.11 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210902.9, 2539415.035 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Speedstar, Sonic

SHEET 7 OF 7

WATER LEVEL:

START : 5/10/16 10:00

END : 5/10/16 14:00 LOGGER : Ruben Greer

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

185 |

190 |

195 |

200 |

205 |

210

Silty Sand.

| 9:32 Small quantity of water generated.

Bottom of borehole at 200 ft bgs.




661508

PROJECT NUMBER:

BORING NUMBER:

W-4D (SB-16)

SHEET 1 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : School fields, South of School

ELEVATION : 2576.44 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 209664.124, 2539671.043 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic/Air Rotary

WATER LEVEL:

START : 6/27/16 09:15

END : 7/15/16 15:00

LOGGER : Nicole Badon/

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

DEPTH BELOW SURFACE (FT) © SOIL DESCRIPTION
INTERVAL (FT) S
[¢] SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
& DENSITY OR CONSISTENCY, SOIL
#TYPE | & STRUCTURE, MINERALOGY
0.0 Clayey SILT (ML) - medium brown, stiff to loose, some fine
| sand, trace organics, moist to dry.
7.0
5_ |
7.0
Clayey SILT/Silty CLAY (ML/CL) - medium brown, stiff to very
| stiff, trace fine to medium sand, moist.
10|
f 7.0
15 |
17.0
Silty CLAY/Clayey SILT (ML/CL) - SAME AS ABOVE.
20 |
Sandy CLAY (SC) - fine to medium sand, ~ 50% nica flaces
| thoughout, moist to wet at ~ 23 feet, reddish brown.
f 11.7
25 |
7 Sandy CLAY (SC) - at 26' bgs. Some fine to coarse sub
27.0 rounded gravel, stiff to very stiff, grades back to medium brown
and moist.
i Clayey, fine to coarse SAND (SC) - medium brown with some
light gray.
30




PROJECT NUMBER: BORING NUMBER:

661508 W-4D (SB-16)

SHEET 2 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2576.44 ft mslft NAVD88 (ground surface)

LOCATION : School fields, South of School

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 209664.124, 2539671.043 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic/Air Rotary

WATER LEVEL:

START : 6/27/16 09:15 END : 7/15/16 15:00

LOGGER : Nicole Badon/

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

35|

40|

45 |

50_|

55 |

60

10.1

37.0

Clayey, fine to coarse SAND (SC) - medium brown with some
light gray.

SILT and weathered BASALT - dark gray, loose, dry, fine
gravel to cobble sized clasts.

Weathered BASALT - with coarse sand and medium gravel,
angular to sub angular.

BASALT - decreasing weathering, decreasing fine sand and
basaltic gravel.

SAME AS ABOVE - abundant vesicles in basalt.

Fractured/weathered BASALT - angular to sub angular up to 1"
diameter.

Competent BASALT - angular to sub angular up to 1/2"
diameter.

_| Increase in water production

_| Harder drilling

| Driller notes rock at 34.5 bgs during drilling




PROJECT NUMBER:

661508

BORING NUMBER:

W-4D (SB-16)

SHEET 3 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2576.44 ft mslft NAVD88 (ground surface)

LOCATION : School fields, South of School

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 209664.124, 2539671.043 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic/Air Rotary

WATER LEVEL:

START : 6/27/16 09:15

END : 7/15/16 15:00

LOGGER : Nicole Badon/

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

65 |

70|

75 |

80_|

85_|

90

Competent BASALT - angular to sub angular up to 1/2"
diameter.

SAME AS ABOVE - Competent BASALT.

SAME AS ABOVE - Competent BASALT.

BASALT - cuttings up to 1", sub angular with oxidation
observed.

_| Easiser drilling at 76 feet bgs

Competent BASALT - angular and elongated, up to 1/2"
diameter.

SAME AS ABOVE.

_| Hard drilling at 78 feet bgs

Bentonite seal installed at 60 feet bgs to prevent

“| water infiltration




PROJECT NUMBER:

661508

BORING NUMBER:

W-4D (SB-16)

SHEET 4 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : School fields, South of School

ELEVATION : 2576.44 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 209664.124, 2539671.043 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic/Air Rotary

WATER LEVEL:

START : 6/27/16 09:15 END : 7/15/16 15:00

LOGGER : Nicole Badon/

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

95 |

100 _|

105 _|

110_|

115_|

120

Competent BASALT - angular and elongated, up to 1/2"
diameter.

SAME AS ABOVE.

SAME AS ABOVE - Competent BASALT 1/4" to 1/2" cuttings.

SAME AS ABOVE.

_| Hard drilling




PROJECT NUMBER:

661508

BORING NUMBER:

W-4D (SB-16)

SHEET 5 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : School fields, South of School

ELEVATION : 2576.44 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 209664.124, 2539671.043 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic/Air Rotary

WATER LEVEL:

START : 6/27/16 09:15 END : 7/15/16 15:00

LOGGER : Nicole Badon/

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

125 |

130 |

135 |

140_|

145 |

150

Competent BASALT - angular and elongated, up to 1/2"
diameter.

SAME AS ABOVE.

SAME AS ABOVE - Competent BASALT.

_| Continued hard drilling

BASALT and Basalt SAND - fractured basalt, trace oxidation
with yellow weathered basalt.

Easier drilling




PROJECT NUMBER:

661508

BORING NUMBER:

W-4D (SB-16)

SHEET 6 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : School fields, South of School

ELEVATION : 2576.44 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 209664.124, 2539671.043 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic/Air Rotary

WATER LEVEL:

START : 6/27/16 09:15

END : 7/15/16 15:00

LOGGER : Nicole Badon/

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

“| Steady, but slow drilling

DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION
INTERVAL (FT) S
[¢] SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
& DENSITY OR CONSISTENCY, SOIL
#TYPE 9} STRUCTURE, MINERALOGY
Fractured BASALT and Basalt SAND - becoming sub rounded,
| vesicled.
155 |
] SAME AS ABOVE.
160 |
165 |
170 |
7 Competent BASALT - angular, decreasing sand.
175 |
Competent BASALT - angular cuttings.
180

_| Harder drilling
| Fracture zone

_| Hard drilling




PROJECT NUMBER:

661508

BORING NUMBER:

W-4D (SB-16) sHeeTr 7 oF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : School fields, South of School

ELEVATION : 2576.44 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 209664.124, 2539671.043 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic/Air Rotary

WATER LEVEL:

START : 6/27/16 09:15

END : 7/15/16 15:00

LOGGER : Nicole Badon/

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

BASALT - becoming fractured, increasing diameter and less

BASALT - fractured with brown sand, yellow mineralization, sub

| Slightly easier drilling

_| Easier drilling - fast advancement

DEPTH BELOW SURFACE (FT) ©
INTERVAL (FT) S
Q
RECOVERY (FT) | £
<
#TYPE | &
SAME AS ABOVE.
| angular with depth.
185 |
| angular, water is brown.
| Bottom of borehole at 188.5 ft bgs.
190 |
195 |
200 |
205 |
210

\TD 188.5 feet bgs - hole collapsing




PROJECT NUMBER:

661508

BORING NUMBER:

MW-5D

SHEET 1 OF 6

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2627.62 ft mslft NAVD88 (ground surface)

LOCATION : Freeman, Washington

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210981.24, 2538577.23 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Air Rotary

WATER LEVEL:

START : 6/20/16 09:31 END

1 6/21/16 13:54

LOGGER : J Freed

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

Breathing Zone FID (ppmi

[0}
INTERVAL (FT) S
[¢] SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
& DENSITY OR CONSISTENCY, SOIL
#TYPE 9} STRUCTURE, MINERALOGY
PID (ppm)
Asphalt for ~ 0.2 feet.
0.2 - 2 feet is well graded gravel (road base). |
Fat CLAY (CH), brown, dry.
5_ | |
10 | |
11.0
GB Silty SAND (SM) - poorly graded, brown, predominately fine
12.0 sand, approximately 25% silt, trace fine gravel.. |
13.0
GB Sandy SILT (ML) - approximately 40% sand, well graded,
14.0 brown, dry. |
15 | ]
16.0 |
17.0 GB
Fat CLAY (CH) - brown, moist.
20 | _ | Wet at 19 feet
| Moist at 21 feet
25 | ]
| Dry at 25 feet
29.0
GB Poorly graded SAND with Gravel (SP) - brown, dry,
30 predominately fine sand, approximately 15% gravel, upt to 1/2"




PROJECT NUMBER:

661508

BORING NUMBER:

MW-5D

SHEET 2 OF 6

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Freeman, Washington

ELEVATION : 2627.62 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210981.24, 2538577.23 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Air Rotary

LOGGER : J Freed

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

Breathing Zone FID (ppmi

WATER LEVEL: START : 6/20/16 09:31 END : 6/21/16 13:54
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION
INTERVAL (FT) S
[¢] SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
& DENSITY OR CONSISTENCY, SOIL
#TYPE 9} STRUCTURE, MINERALOGY
PID (ppm)
30.0 GB diameter. .
31.0 Well graded SAND with Gravel (SW) - brown, moist, _| Moist at 30-32 feet
approximately 25% to 30% gravel, up to 1/2", rounded to sub
32.0 angular.
GB Poorly graded SAND (SP) - light gray, very fine sand,
33.0 predominately high mica content, trace gravel sized particles ]
up 1/4", rounded.
34.0 i
35 GB | Very soft, smooth cuttings
36.0
Well graded SAND (SW) - predominately coarse, light gray.
37.0 GB
40| |
42.0
GB Poorly graded SAND (SP) - dry, light gray, very fine sand, light
43.0 mica content. |
45 | ]
47.0
GB Silty SAND (SM) - predominately fine sand, moist, light brown,
48.0 approximately 30% to 40% silt.
Fat CLAY (CH) - very light gray, moist.
GB
49.0 i
50 50.0
GB 1171 Poorly graded SAND with SILT (SP-SM) - predominately fine,
51.0 I 111 ight tan, approximately 10% to 15% silt, moist.
e | |11 | Poorly graded SAND with SILT (SP-SM) - gray, moist, very fine
52.0 } | } | } sand, approximately 10% to 15% silt. ]
I
[
i it i
REE
i
N [ ]
1)
55 | P ]
BH
o
_ \ i
it
REE
1 i 1
[
i it :
REE
BH
- ‘ ‘ .
[
1)
60 L




PROJECT NUMBER:

661508

BORING NUMBER:

MW-5D

SHEET 3 OF 6

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2627.62 ft mslft NAVD88 (ground surface)

LOCATION : Freeman, Washington

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210981.24, 2538577.23 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Air Rotary

WATER LEVEL: START : 6/20/16 09:31 END : 6/21/16 13:54 LOGGER : J Freed
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
e}
INTERVAL (FT 2
D 8} SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING. DRILLING
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE RATE. DRILLING FL’UID LOSS
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE | © STRUCTURE, MINERALOGY :
PID (ppm) Breathing Zone FID (ppm
60.0 GB I11 ' SAME AS ABOVE.
61.0 } | } | } | |
i
I | | | | ] i
R
i
[ 7] 7]
it
| | I | | s -
[
65 65.0 | ‘ | ‘ | approximately 64 feet bgs
GB | i [ i | SAME AS ABOVE. approximate WL - measured following 3 hour
66.0 } | } | } | shutdown due to broken shoe at 9:15 |
I
[
it i i
R
i
[ 7] 7]
it
| | I | | s -
70_] | | | ; | ] ]
[
71.0 ‘ } ‘ 1 ‘ i
GB Poorly graded SAND (SP) - predominately fine, red, trace fine
72.0 gravel, sub rounded, high mica content. | |
75| ] |
76.0 |
GB Poorly graded SAND (SP) - fine, moist, light gray, well sorted,
77.0 less than 10% silt. 1 |
80 ] |
_| Becomes light tan |
83.0 1
GB 1171 Poorly graded SAND with SILT (SP-SM) - moist, medium gray,
84.0 ‘ | ‘ | | predominately very fine sand, pulverized mica, approximately _| Increasing moisture (slightly), becomes medium
} | } | } 10% to 15% silt sized particles. gray
85_] B ] |
1
I | I | |
I | I | | 7] 7]
I | | | |
I | I | | s -
R
| } | } | | Becomes dark gray |
[
1
I | I | | 7] 7
90 L]




PROJECT NUMBER:

661508

BORING NUMBER:

MW-5D

SHEET 4 OF 6

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Freeman, Washington

ELEVATION : 2627.62 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210981.24, 2538577.23 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Air Rotary

WATER LEVEL:

START : 6/20/16 09:31

END : 6/21/16 13:54

LOGGER : J Freed

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

Shoe broke at 91 feet shortly after drilling

Contine from 91 feet 6/21/16 at 9:14 am
Water accumulated to approximately 64 feet

Note: Discharge hose plugged. Water/clay

Note: Wet from 95 to 96 feet, decreasing water

[0}
INTERVAL (FT) S
[¢] SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
& DENSITY OR CONSISTENCY, SOIL
#TYPE 9} STRUCTURE, MINERALOGY
PID (ppm)
I/ 11 Poorly graded SAND with SILT (SP-SM) - moist, medium gray,
| ‘ | ‘ | | predominately very fine sand, pulverized mica, approximately
{111 10% to 15% silt sized particles.
[y
| Frh
| l | 1 | resumed.
f i
} | } | } (TO = 76 feet due to caving/slaughing)
1 Iyl
Ll
95 | 95.0 !
GB Silty SAND(SM) - wet, light gray, very fine sand, approximately
96.0 30% silt, soft. Soft, putty-like consistency
] causing issues.
100_|
content to 100 feet.
102.0
GB SAME AS ABOVE - increasing sand grain size, decreasing
103.0 moisture, wet. Very clumpy, putty-like cuttings
105 | 105.0

GB

Silty SAND (ML) - wet, light gray, very fine sand, approximately
106.0 20% to 35% silt, soft, firm.

Poorly graded SAND with SILT (SP-SM) - very light gray, wet,

[l
107.0 GB } | } | } loose, very fine sand, approximately 10% to 15% silt.
I
[
i it
REE
i
N I | I | |
110_| 110.0 il
GB Silty SAND (SM) - wet, very fine sand, very light gray,
111.0 approximately 30% to 40% silt, increasing firmness with depth.
115 | 115.0
SAME AS ABOVE.
116.0 GB

120

Increase in water content at 105 feet,
decreasing silt content

Note: wet from 105 to 108 feet, very 100k
cuttings (soupy)

Decreasing water at 108 feet

Note: Drillers allowed time for settling at 110
feet and cleared the air lines, no water observed
at surface while at 110 feet

Breathing Zone FID (ppmi




PROJECT NUMBER:

661508

BORING NUMBER:

MW-5D

SHEET 5 OF 6

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2627.62 ft mslft NAVD88 (ground surface)

LOCATION : Freeman, Washington

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210981.24, 2538577.23 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Air Rotary

WATER LEVEL:

START : 6/20/16 09:31

END : 6/21/16 13:54

LOGGER : J Freed

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

Breathing Zone FID (ppmi

Note: Water/much surfaces at start of drilling

Water/much at surface when air engaged,

Note: water at surface when air engaged,

Note: water not observed at surface at start of

Decreasing silt at approximately 139 feet

10-20 gallons gushes out at start of drilling

2-5 gallons of wather gushes out at start of

0]
INTERVAL (FT) S
[¢] SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
& DENSITY OR CONSISTENCY, SOIL
#TYPE | & STRUCTURE, MINERALOGY
PID (ppm)
120.0 SAME AS ABOVE.
121.0 GB
“| approximately 120-121 feet
125 |
SAME AS ABOVE.
approximately 125 to 126 feet
130 | 130.0
131.0 GB
approximately 130 to 131 feet
135 |
| drilling
140 | 140.0
GB Poorly graded SAND (SP) - wet, very fine grained to fine
141.0 grained, medium gray, clean.
145 | 145.0
GB Poorly graded SAND (SP) - wet, fine grained, medium gray,
146.0 less than 10% silt. |
drilling
150




PROJECT NUMBER:

661508

BORING NUMBER:

MW-5D

SHEET 6 OF 6

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Freeman, Washington

ELEVATION : 2627.62 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210981.24, 2538577.23 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Air Rotary

WATER LEVEL: START : 6/20/16 09:31 END : 6/21/16 13:54 LOGGER : J Freed
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) : SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE Bi?EHD?RﬁL(I:_/IANS(IBNISI;_U[I)E |II__(|3|§lé3
& DENSITY OR CONSISTENCY, SOIL c {
#TYPE | % STRUCTURE, MINERALOGY TESTS, & INSTRUMENTATION
PID (ppm) Breathing Zone FID (ppm
Poorly graded SAND (SP) - wet, fine grained, medium gray,
| less than 10% silt. _| Approximately 10 gallons of water at surface at
start of drilling, less than previous depth (145)
i _| Water at top of casing during drilling |
’ TTT7] Well graded SAND with SILT (SW-SM) - wet, medium gray, ]
155 [ 155.0 I 1| soft, approximately 10% to 15% silt, sand particles are Note: increasing sand grain size - possible
predominately coarse, angular clasts comprised primarily of decomposed granite interface
156.0 GB quartz, calcite, feldspar, and mica, possible decomposed
granite interface. "] TD at 155 feet at 13:54 pm ]
WL = 104.04 feet bgs
160 _|
Bottom of borehole at 160 ft bgs.
165 | | |
170 | ] ]
175 | _ |
180




PROJECT NUMBER:

661508

BORING NUMBER:

MW-5S

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : 25' NE of Maintenance Shop

ELEVATION : 2627.62 ft NAVD88

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210992.76, 2538574.852 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Sonic

WATER LEVEL:

START : 5/20/16 15:50 END : 5/20/16 18:00

LOGGER : Ruben Greer

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone

FID (ppm)

10|

15|

20|

25 |

30

I ~SPHACT.

Sandy Gravel Road Base.

Sharp transition to Brown Fat CLAY (CL) - medium to high
cohesiveness, medium plasticity, moist, trace coarse sand, very
stiff.

Brown lean CLAY (CL) - medium to low plasticity, medium to low
cohesiveness, moist, very stiff.

_| 0-8 Recovery 6'/8'

SAME AS ABOVE (CL).

3" Clayey GRAVEL zone (GC) - poorly graded, fine sub angular,
brown clay, moist possible wet zone..

Sharp transition to lean CLAY (CL) - brown with 10% coarse sub
angular gravel, very stiff, decreasing moisture.

Sandy CLAY (CL) - up to 20% very fine sand, moist, stiff, brown,
| il h

| 8-18 Recovery 10'/10'

18-28 Recovery 11'/10'




661508

PROJECT NUMBER: BORING NUMBER:

MW-5S SHEET 2 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : 25' NE of Maintenance Shop

ELEVATION : 2627.62 ft NAVD88

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210992.76, 2538574.852 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Sonic

WATER LEVEL:

START : 5/20/16 15:50 END : 5/20/16 18:00

LOGGER : Ruben Greer

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone

FID (ppm)

35 |

40 |

45 |

50_|

55 |

60

Clayey GRAVEL (GC) - well graded, 30% clay and brown clay,
coarse sand, possible broken/weathered granite, up to 3" diameter
clasts, sub angular to sub rounded.

Lean CLAY (CL) - gray with black and brown, with trace mica
(black), moist, hard.

Fat CLAY (CL) - white with trace brown coloring, medium to high
plasticity, medium to high cohesiveness, moist, very stiff to hard.

SAME AS ABOVE (CL).

Gray and brown lean CLAY (CL) - low plasticity, low cohesiveness,
moist, medium stiff.

SAME AS ABOVE (CL) - increasing plasticity, increasing mica.

Sharp transition to gray fine SAND, poorly graded (SP) - with

k | possible trace sandstone, lightly cemented, moist, decreasing

mica.

Gray lean CLAY (CL) - moist, medium stiff, with black mica and
increasing brown clay with 5" fine sand.

White CLAY with mica (CL) - medium plasticity, medium cohesive,
moist, medium stiff.

Transition to gray SAND, poorly graded, fine (SP) - with trace

- | mica-flakes up to 1/2" diameter, moist, appears loose.

28-38 Recovery 11'/10'

| 38-48 Recovery 11'/10'

48-58 Recovery 11'/10'

| TD @ 58 @ 1800 on 5-20-16

Boring terminated at 60 ft bgs.




PROJECT NUMBER: BORING NUMBER:
661508 MW-6D SHEET 1 OF 8
[ ]
SOIL BORING LOG
PROJECT : Grain Handling Facility at Freeman LOCATION :

ELEVATION : 2590.03 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 209427.864, 2539181.874 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Air Rotary

WATER LEVEL:

START : 7/11/2016 END : 7/11/2016

LOGGER :

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

10_|

15_|

20|

25 |

30

SILTY CLAY (CL) with little fine to coarse sand, loose 0' to 6'
then very stiff, dry to moist ~6', dark brown, trace organics.

SILTY CLAY (CL) some fine to coarse sand throughout, little
fine coarse subrounded gravel, reddish brown (oxidized)
slightly moist, hard.

SANDY CLAY (CL) grading to fine to medium sand, w/little
silt/clay. Reddish brown Sandy Clay (CL), hard, some fine to
coarse sand, little fine gravel, slightly moist..

Fine to medium sand, little silt, abundant muscovite mica,
moist, hard/dense.

Fine to medium sand with some fine to coarse angular gravel
(SW) light gray with reddish brown oxidation, moist to wet,
medium dense, abundant mica flakes, trace silt.

Silty Clay (CL), yellowish orange, moist, very stiff, trace dark
gray mottling.

CLAY (ML) Blue gray with yellowish orange mottling, medium
stiff, wet.




PROJECT NUMBER: BORING NUMBER:
661508 MW-6D SHEET 2 OF 8
[ ]
SOIL BORING LOG
PROJECT : Grain Handling Facility at Freeman LOCATION :

ELEVATION : 2590.03 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 209427.864, 2539181.874 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Air Rotary

WATER LEVEL: START : 7/11/2016 END : 7/11/2016 LOGGER :
DEPTH BELOW SURFACE (FT
D o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
o , ,
RECOVERY (FT) | £ COLOR, MOISTURE CONTENT, RELATIVE Eﬁ?g"'&ﬁﬁﬁf&“&uﬁ’g"{ggg
g DENSITY OR CONSISTENCY, SOIL TESTS. & INSTRUMENTATION
#TYPE | G STRUCTURE, MINERALOGY i
PID (ppm) Breathing Zone FID (ppm

35|

40|

45 |

50_|

55 |

60

CLAYEY SILT (ML) with some fine to medium sand and trace
weathered basalt fragments/fine to coarse gravel sized,
yellowish orange and dark brown (oxidized), very moist to wet,
medium stiff.

CLAYEY SILT (ML), slightly plastic, some very fine to medium
sand (30-40%) throughout, trace fine subangular to
subrounded gravel, trace weathered basalt fragments, medium
brown with oxidation, wet, soft to medium stiff..

CLAYEY SILT (ML), with some very fine to medium sand, same

as above, decreasing moisture from wet to slightly moist,
medium stiff to dense, increasing weathered basalt fragments
with depth..

BASALT, dark gray and oxidized, dry, coarse gravel sized
clasts, some silt.

Become more competent, decreasing sand.




PROJECT NUMBER: BORING NUMBER:
661508 MW-6D SHEET 3 OF 8
[ ]
SOIL BORING LOG
PROJECT : Grain Handling Facility at Freeman LOCATION :

ELEVATION : 2590.03 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 209427.864, 2539181.874 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Air Rotary

WATER LEVEL:

START : 7/11/2016

END : 7/11/2016

LOGGER :

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

65 |

70|

75 |

80_|

85_|

90

Competent BASALT, dry, angular, up to 1/2" diameter.

Same as above.

Fracture zone, wet, angular clasts up to 1" diameter.

Competent, angular, up to 1/2" diameter, water from above.

Same as above.




PROJECT NUMBER: BORING NUMBER:
661508 MW-6D SHEET 4 OF 8
[ ]
SOIL BORING LOG
PROJECT : Grain Handling Facility at Freeman LOCATION :

ELEVATION : 2590.03 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 209427.864, 2539181.874 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Air Rotary

WATER LEVEL:

START : 7/11/2016

END : 7/11/2016

LOGGER :

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

95 |

100 _|

105 _|

110_|

115_|

120

Same as above, water produced constantly.




PROJECT NUMBER:

661508

BORING NUMBER:

MW-6D

SHEET 5 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2590.03 ft mslft NAVD88 (ground surface)

LOCATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 209427.864, 2539181.874 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Air Rotary

WATER LEVEL:

START : 7/11/2016

END : 7/11/2016

LOGGER :

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

125 |

130 |

135 |

140_|

145 |

150




PROJECT NUMBER: BORING NUMBER:
661508 MW-6D SHEET 6 OF 8
[ ]
SOIL BORING LOG
PROJECT : Grain Handling Facility at Freeman LOCATION :

ELEVATION : 2590.03 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 209427.864, 2539181.874 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Air Rotary

WATER LEVEL:

START : 7/11/2016 END : 7/11/2016

LOGGER :

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

155 _|

160 _|

165 _|

170_|

175_|

180

Same as above.

Competent basalt, more subrounded, not as flake shaped.

Same as above, increase in diameter, water.

Subrounded BASALT, up to 1/3" diameter, as gravel, with tan
and brown siltstone,.

Same as above.

Competent BASALT, more competent, less mineralization,
more angular, harder drilling, thin fracture zones 172-175".

BASALT, more competent, decreasing tan
mineralization/weathering, up to 1/2" diameter angular to
subangular cuttings..




PROJECT NUMBER:

661508

BORING NUMBER:

MW-6D

SHEET 7 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION :

ELEVATION : 2590.03 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 209427.864, 2539181.874 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Air Rotary

WATER LEVEL:

START : 7/11/2016

END : 7/11/2016

LOGGER :

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

185 |

190 |

195 |

200 |

205 |

210

BASALT, more competent, decreasing tan
mineralization/weathering, up to 1/2" diameter angular to
subangular cuttings..




PROJECT NUMBER:

661508

BORING NUMBER:

MW-6D

SHEET 8 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION :

ELEVATION : 2590.03 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 209427.864, 2539181.874 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Air Rotary

WATER LEVEL:

START : 7/11/2016

END : 7/11/2016

LOGGER :

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

215 |

220 |

225 |

230 |

235 |

240

BASALT, more competent, decreasing tan

mineralization/weathering, up to 1/2" diameter angular to

subangular cuttings..

Bottom of borehole at 234 ft bgs.




PROJECT NUMBER:

661508

BORING NUMBER:

MW-6S

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : near school tennis courts

ELEVATION : 2590.45 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 209430.793, 2539171.036 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL:

START : 6/27/16 00:25

END : 6/27/16 14:30

LOGGER : Nicole Badon

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

GRAPHIC LOG

#TYPE

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

33.0

7.0

0.0 SILTY CLAY (CL) with little fine to coarse sand, loose 0' to 6'
then very stiff, dry to moist ~6', dark brown, trace organics.

10 | 96.0

12.0

SILTY CLAY (CL) some fine to coarse sand throughout, little
fine coarse subrounded gravel, reddish brown (oxidized)
slightly moist, hard.

15 | 5.0

SANDY CLAY (CL) grading to fine to medium sand, w/little
silt/clay. Reddish brown Sandy Clay (CL), hard, some fine to
coarse sand, little fine gravel, slightly moist..

17.0

Fine to medium sand, little silt, abundant muscovite mica,
moist, hard/dense.

20|

25 |

Fine to medium sand with some fine to coarse angular gravel
(SW) light gray with reddish brown oxidation, moist to wet,
medium dense, abundant mica flakes, trace silt.

27.0

Silty Clay (CL), yellowish orange, moist, very stiff, trace dark
gray mottling.

stiff, wet.

CLAY (ML) Blue gray with yellowish orange mottling, medium

30 11




661508

PROJECT NUMBER: BORING NUMBER:

MW-6S

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2590.45 ft mslft NAVD88 (ground surface)

LOCATION : near school tennis courts

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 209430.793, 2539171.036 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL:

START : 6/27/16 00:25 END : 6/27/16 14:30

LOGGER : Nicole Badon

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

35|

40|

45 |

55|

60

120.0

37.0

CLAYEY SILT (ML) with some fine to medium sand and trace
weathered basalt fragments/fine to coarse gravel sized,
yellowish orange and dark brown (oxidized), very moist to wet,
medium stiff.

113.0

47.0

CLAYEY SILT (ML), slightly plastic, some very fine to medium
sand (30-40%) throughout, trace fine subangular to
subrounded gravel, trace weathered basalt fragments, medium
brown with oxidation, wet, soft to medium stiff..

146.0

54.0

CLAYEY SILT (ML), with some very fine to medium sand, same
as above, decreasing moisture from wet to slightly moist,
medium stiff to dense, increasing weathered basalt fragments
with depth..

BASALT, dark gray and oxidized, dry, coarse gravel sized
clasts, some silt.

Bottom of borehole at 54 ft bgs.




, STOCK.GLB, 12/13/17

FREEMAN LOGS _LLT.GPJ

UPRR 31ST,

PROJECT NUMBER: BORING NUMBER:
661508 MW-6U SHEET 1 OF 4
. - -
Soil Boring Log
PROJECT : UPRR Freeman LOCATION : Freeman, WA
GROUND ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
COORDINATES: DRILLING METHOD AND EQUIPMENT : Air Rotary
WATER LEVEL : START : 8/15/17 14:00 END : 8/16/17 10:30 LOGGER : S. Demus Reviewed By :
z 8 © SOIL DESCRIPTION COMMENTS
S i . > STANDARD S
o> | £ 0 | PENETRATION | = SOIL NAME, USCS GROUP SYMBOL,
ToE| e gE | TESTRESULTS | = COLOR, MOISTURE CONTENT, RELATIVE AR MOS,GQASE,ENTG\_(FFE‘D (ppm)
EzZ g 3 2 DENSITY OR CONSISTENCY, SOIL SOIL GAS MONITORING, FID (ppm)
40 4 6"-6"-6" % STRUCTURE, MINERALOGY
[} (N)
0.0 CLAY (CL), medium brown, dry, very firm, medium 1400 - Begin drilling
_ plasticity.
5 | 50 |
10 | 10.0
POORLY GRADED SAND (SP), with trace fines, sand up
a to 3mm in diameter, rounded, trace calcite and mica,
medium brown.
a SAND WITH CLAY, predominantly fine micaceous and,
15 | 15.0 white/light gray clay, dry, brittle clasts, grades with |
increased clay content, cuttings consisted of 1/2-1" clods,
_ abundant mica.
h SAND WITH CLAY, predominantly fine micaceous and,
B white/light gray clay, dry, brittle clasts, grades with
increased clay content, cuttings consisted of 1/2-1" clods,
_ abundant mica.
20 20.0
CLAY (CL), with trace fine to medium micaceous sand,
N orange brown, dry, medium plasticity.
25 25.0
CLAY (CL), lean, tan, plastic dry.
h CLAY (CL), lean, tan, plastic dry.
30




, STOCK.GLB, 12/13/17

FREEMAN LOGS _LLT.GPJ

UPRR 31ST,

PROJECT NUMBER: BORING NUMBER:
661508 MW-6U SHEET 2 OF 4
. - -
Soil Boring Log
PROJECT : UPRR Freeman LOCATION : Freeman, WA
GROUND ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
COORDINATES: DRILLING METHOD AND EQUIPMENT : Air Rotary
WATER LEVEL : START : 8/15/17 14:00 END : 8/16/17 10:30 LOGGER : S. Demus Reviewed By :
z 8 © SOIL DESCRIPTION COMMENTS
S i . > STANDARD S
> | £ & _ | PENETRATION | o SOIL NAME, USCS GROUP SYMBOL, SAMPLE TYPE
22E| BE| g | TESTRESULTS | = COLOR, MOISTURE CONTENT, RELATIVE :
o iy & I AIR MONITORING, PID (ppm)
EZ £ 2 4 DENSITY OR CONSISTENCY, SOIL SOIL GAS MONITORING, FID (ppm)
43 Z 4 - % STRUCTURE, MINERALOGY '
o (N)
30.0 SILTY CLAY (CL), damp, gray, slight plasticity.
a CLAY (CL), trace medium to fine sand, slight plasticity,
B damp, medium brown, iron oxide deposits. B
35 | 350
CLAY (CL), with trace fine sand, medium brown, slight 1600
a plasticity, damp, iron oxide deposits. B
40 | 40.0
CLAY (CL), with trace fine sand, medium brown, slight
a plasticity, damp, iron oxide deposits. B
45 | 450
CLAY (CL), with sand and gravel, fine basalt gravel, fine to
B coarse sand, iron oxide deposits, wet. B
50 50.0 |
8/16/17, 0745
- WEATHERED BASALT, angular fragments up to 1/2",
B heavily oxidized, platy, gray, wet. L
55_ | 55.0 N
WEATHERED BASALT, poorly graded, gray with heavy Soft drilling
B oxidation, subrounded, wet. L
60




, STOCK.GLB, 12/13/17

FREEMAN LOGS _LLT.GPJ

UPRR 31ST,

PROJECT NUMBER: BORING NUMBER:
661508 MW-6U SHEET 3 OF 4
. - -
Soil Boring Log
PROJECT : UPRR Freeman LOCATION : Freeman, WA
GROUND ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
COORDINATES: DRILLING METHOD AND EQUIPMENT : Air Rotary
WATER LEVEL : START : 8/15/17 14:00 END : 8/16/17 10:30 LOGGER : S. Demus Reviewed By :
z 8 © SOIL DESCRIPTION COMMENTS
S i y > STANDARD S
o> | £ 0 | PENETRATION | = SOIL NAME, USCS GROUP SYMBOL,
ToE| e gE | TESTRESULTS | = COLOR, MOISTURE CONTENT, RELATIVE AR MOM o P (ppm)
EZ £ 2 4 DENSITY OR CONSISTENCY, SOIL SOIL GAS MONITORING, FID (ppm)
40 = 4 6".6"6" % STRUCTURE, MINERALOGY ’
[} (N)
60.0 BASALT, vesicular, angular fragments up to 1/2",
_ somewhat platy, wet.
n | Hard drilling
65 65.0
o BASALT, vesicular, angular fragments up to 1/2", platy, Driller set seal around outer casing, drilling open
_ wet. | hole
70 | 700
BASALT, vesicular, angular fragments up to 1/2", platy,
_ wet.
75 | 75.0
BASALT, less vesicles, up to 1/4" platy rock fragments,
_ dry, black.
80 80.0
BASALT, no vesicles, platy rock fragments up to 1/4", dry, Hard drilling
_ black.
85 85.0
BASALT, no vesicles, platy rock fragments up to 1/4", dry,
_ black.
h BASALT, vesicular, subangular rock fragments up to 1/4",
90 predominantly coarse sand sized, dry.




, STOCK.GLB, 12/13/17

FREEMAN LOGS _LLT.GPJ

PROJECT NUMBER: BORING NUMBER:

UPRR 31ST,

661508 MW-6U SHEET 4 OF 4
. - -
Soil Boring Log
PROJECT : UPRR Freeman LOCATION : Freeman, WA
GROUND ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
COORDINATES: DRILLING METHOD AND EQUIPMENT : Air Rotary
WATER LEVEL : START : 8/15/17 14:00 END : 8/16/17 10:30 LOGGER : S. Demus Reviewed By :
z 8 © SOIL DESCRIPTION COMMENTS
3 . 5 STANDARD 8
D> | £ | & _ | PENETRATION | = SOIL NAME, USCS GROUP SYMBOL, SAMPLE TYPE
ToE| e gE | TESTRESULTS | = COLOR, MOISTURE CONTENT, RELATIVE AIR MONITORING, PID) (ppm)
EZ £ 2 4 DENSITY OR CONSISTENCY, SOIL SOIL GAS MONITORING, FID (ppm)
Ko = 4 6".6"-6" % STRUCTURE, MINERALOGY ’
[} (N)
90.0 BASALT, vesicular, subangular rock fragments up to 1/4", Soft drilling
a predominantly coarse sand sized, dry. B
- BASALT, same as above, predominately fine gravel, up to
1/2". |
95 | 95.0
BASALT, trace vesicles, dry, black, predominately fine
a gravel up to 1/2", angular. B
a - no vesicles. |
n BASALT, trace vesicles, dry, black, predominately fine
100 | 100.0 gravel up to 1/2", angular, no vesicles. |
BASALT, vesicular: subangular to angular, predominantly
a fine gravel fragments up to 1/2", dry, black. L
105_|
BASALT, no vesicles, subangular to angular,
106.0 predominantly fine gravel fragments up to 1/2", dry, black.
Boring terminated at 106 ft bgs. TD at 1030
110
115
120




PROJECT NUMBER:

661508

BORING NUMBER:

W-7S (SB-03)

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : E. of Silos, Just east of RR spur, 70 feet south of SB 01

ELEVATION : 2597.29 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210943.125, 2539559.497 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL:

START : 5/13/16 13:15 END : 5/13/16 15:15

LOGGER : RSG

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

Well graded sand w/gravel + silt, (SW), wet, topsoil.

Brown lean clay (CL), moist, stiff, medium plasticity, medium
cohesive, trace mica + F. Sand.

Brown + gray lean clay (CL) w/ trace cementation, gray
intermixed, moist, med plasticity, med cohesive, stiff.

Same as above.

Sandy Clay (CL) gray, very fine, increase in moisture, soft,
medium cohesive, med plasticity.

Transition to brown, olive/yellow+gray clay (CL) intermixed,
weathered, moist, very stiff, some cementation decrease in
moisture.

Reddish brown clay (CL), trace fine sand, trace cementation,
low plasticity, low cohesiveness, moist.

Reddish brown clay (CL) with gray + olive/yellow intermixed
coloring, low plasticity, low cohesiveness, moist, stiff.

Same as above, decreasing olive/yellow + gray coloring, stiff.

Gray clay with yellow mottling, moist, very stiff, low plasticity,
low cohesiveness.

Same as above with decreasing to trace yellow monitoring.

INTERVAL (FT)
RECOVERY (FT)
#TYPE
0.0
B 100.0
5_ |
8.0
10_|
B 85.0
15_|
18.0
20 |
N 120.0
25|
28.0
30

Gray reddish brown, brown clay (CL) w/ trace cemented clay,
moist, low plasticity, low cohesive, stiff to very stiff.




PROJECT NUMBER: BORING NUMBER:

661508

W-7S (SB-03) sHeEer 2 oF 2

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : E. of Silos, Just east of RR spur, 70 feet south of SB 01

ELEVATION : 2597.29 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210943.125, 2539559.497 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL:

START : 5/13/16 13:15 END : 5/13/16 15:15

LOGGER : RSG

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

* 100.0

35|

38.0

Gray reddish brown, brown clay (CL) w/ trace cemented clay,
moist, low plasticity, low cohesive, stiff to very stiff.

Same as above.

Tannish brown + reddish brown clay (CL) with clay stone clasts,
moderately cemented up to 1/2" diameter, moist, low plasticity.

40|

45 |

50_|

55 |

60

Gray clay (CL) with trace brown/reddish brown mottling, med
plasticity, med cohesive, stiff, moist.

Gray clay with gravel (CL) and basalt clasts, clasts up to 2"
diameter, rounded to sub rounded, clay is low plasticity, low
cohesive, moist.

Basalt, fractured, clasts up to 3" diameter, angular to
subrounded, from 1/8" to 3" diameter, dry..

_| Hard Drilling

_| Harder Drilling

Bottom of borehole at 48.5 ft bgs.




PROJECT NUMBER:

661508

BORING NUMBER:

W-8S (SB-05)

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2603.66 ft mslft NAVD88 (ground surface)

LOCATION : SE from MWS. S of garage door near chute

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210890.721,

2539492.176 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Sonic

WATER LEVEL: START : 5/17/16 11:00 END : 5/17/16 14:00 LOGGER : RSG
DEPTH BELOW SURFACE (FT
n © SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
o , ,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE EQ%?EHD%TL?_/IANS(IBNIS_U[I)ET:(ISQS
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE | & STRUCTURE, MINERALOGY i
PID (ppm) Breathing Zone FID (ppm
Gravels.
~ | Disturbed backfill clay, dark gray to gray, moist. ]
& i
Y i
5 #
] - |
97 4 ]

10_|

15_|

20|

25 |

30

Transition to native brown clay, lean, stiff, med plastic, med
cohesive, moist.

Same as above (CL), moist, brown.

Increasing orange brown coloring (CL) same as above.

Lean clay (CL), orange brown, olive and gray coloring
intermixed, low plasticity, low cohesiveness, moist.

Tan sandy clay (CL), moist, soft, low plasticity, low
cohesiveness.

Gravelly clay (CL), angular to subangular, up to 7 dia. possible
increase in moisture.

Brown sandy clay, very fine sand moist, soft.

Dark brown clay, with some cemented clay, trace olive yellow,
low plastic, low cohesiveness, decreasig moisture.

Brown clay (CL), trace fine sand, trace gray clay medium
plastic, med cohesiveness.

Dark brown clay (CL) w/ orange/brown coloring intermixed
moist.

_| 0-8' recovery 7'/8'

8-18 11'/10' recovery

18-28 recovery 9710




PROJECT NUMBER:

661508

BORING NUMBER:

W-8S (SB-05)

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2603.66 ft mslft NAVD88 (ground surface)

LOCATION : SE from MWS. S of garage door near chute

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210890.721,

2539492.176 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Sonic

WATER LEVEL:

START : 5/17/16 11:00 END : 5/17/16 14:00

LOGGER : RSG

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

35|

40|

45 |

50_|

55 |

60

Dark brown clay (CL) w/ orange/brown coloring intermixed
moist.

Dark brown clay, moist, w/ yellow mottling, low plasticity, low
cohesiveness.

Clay, gray, yellow and reddish brown moist, stiff, low plasticity,
low cohesiveness, some lightly cemented clay intermixed.

Clay (CL), brown with reddish brown and gray clay intermixed,
low plasticity, low cohessiveness, moist.

Sandy/Clay (CL), moist, soft, very fine sand, med plasticity,
med cohesiveness, gray, 40-41' bgp.

Clay (CL), gray with reddish brown coloring intermixed soft,
med plastic, med cohesive.

Gray and brown clay (CL), stiff, most, low plasticity, low
cohesiveness, becoming siffer with depth.

Same as above (CL).

Clay/silt, very stiff, no plasticity, low cohession.

Clayey gravel, basalt, angular, gray stiff clay fractured basalt,
clasts up to 4 dia. moist, angular.

| 28-38 recovery 12'/10'

| 30-48 11/10' recovery

Hard drilling slow advancement

Bottom of borehole at 53 ft bgs.




661508

PROJECT NUMBER: BORING NUMBER:

MW-9D SHEET 1 OF 4

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2599.24 ft mslft NAVD88 (ground surface)

LOCATION : Freeman, WA

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210758.768, 2539617.725 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Mobile B-90, 5" hammer (7 1/2" hole)

WATER LEVEL:

START : 12/12/16 07:30 END :

LOGGER : R. McComb

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

[0}
INTERVAL (FT) S
[¢] SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
& DENSITY OR CONSISTENCY, SOIL
#TYPE 9} STRUCTURE, MINERALOGY
0.0 LEAN CLAY (CL), dark reddish-gray (5YR 4/2), medium
| plasticity, moist, soft. |
5 5.0
LEAN CLAY (CL), brown (7.5YR 4/4), medium plasticity, moist,
| soft. |
10 10.0
LEAN CLAY (CL), brown (7.5YR 4/4), low plasticity, moist, soft;
| quartzitic sand, angular, with gray (7.5YR 4/1) silt/clay (ML/CL)
then interbeds/laminae.
15 15.0
LEAN CLAY (CL), brown (7.5YR 4/4), low to medium plasticity,
| most, soft, trace sand.
20 20.0 |
7 LEAN CLAY (CL), strong brown (7.5YR 4/6), low to medium
| plasticity, moist to wet, soft; trace fine sand and silt. |
25 25.0
30

Background PID = 0.0 ppm

Drilling starts at 0935

Sample for lithology taken every 5' or noticeable
change in drilling character

Breathing Zone = 0.1 ppm

5-10' - Breathing Zone = 0.1-0.2 ppm

1005 - 10" bgs

“| Breathing Zone = 0.1-0.2 ppm

_| Breathing Zone = 0.1-0.2 ppm

At ~ 23", driller notes change in drilling
characteristics "hard clay" and starts injecting
water, water noted in borehole after drilling

| started at 20' (driller did not inject at that point)




PROJECT NUMBER:

661508

BORING NUMBER:

MW-9D

SHEET 2 OF 4

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2599.24 ft mslft NAVD88 (ground surface)

LOCATION : Freeman, WA

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210758.768, 2539617.725 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Mobile B-90, 5" hammer (7 1/2" hole)

WATER LEVEL:

START : 12/12/16 07:30

END :

LOGGER : R. McComb

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

30.0

35 35.0

LEAN CLAY (CL), strong brown (7.5YR 4/6), wet, very soft.

40|

45 45.0

LEAN CLAY (CL), as above but with some coarse rock
fragments (basaltic).

LEAN CLAY (CL), as above, increase in percentage coarse
sand-sized grains (basaltic rock fragments) - black, angular.

Very little returns at 40', drilling chatter changes
at 41-42' to heavy chatter, top basalt - 41-42'
possibly

50_|

55 55.0

45' - COARSE SAND - Basaltic Rock Fragments with some
Weathered/Oxidized Rock Fragments

45-50' - BASALT, olive gray (5Y 3/2), angular to rounded fine
sand to fine gravel; hard.

Breathing Zone = 0.6 ppm - Background

BASALT, as 45-50' with some light brown (5YR 5/6) rock
fragment (oxidized).

50-55'
Basalt is fractured and water bearing, driller
adding no extra water

60

BASALT, same as -50-55' with some trace metallic sulfides
(pyrite-like minerals).

0936 at 55'
50-55' - borehole reaches abundant water

DTW = 33' bgs at 58' depth (1015)
MW9D-GW-58-121316 collected
DTW = 33' bgs (1105)




PROJECT NUMBER:

661508

BORING NUMBER:

MW-9D SHEET 3 OF 4

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2599.24 ft mslft NAVD88 (ground surface)

LOCATION : Freeman, WA

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210758.768, 2539617.725 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Mobile B-90, 5" hammer (7 1/2" hole)

WATER LEVEL:

START : 12/12/16 07:30 END :

LOGGER : R. McComb

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

65

65.0

70|

75

75.0

BASALT, olive gray (5Y 3/2) up to coarse gravel-sized rock
fragments; angular, little oxidation; trace pyrite-like metallic
minerals.

| 60-70" - borehole produces abundant water

BASALT, olive gray (5Y 3/2) up to coarse gravel-sized rock
fragments; angular, little oxidation; trace pyrite-like metallic
minerals.

Borehole continues to produce water while

“| drilling from 70-75' (driller estimates 10-15 gpm
and notes volume of water has increased with
| depth)

80_|

85

85.0

BASALT, same as 60-70'; pyrite-like materials, more abundant

(20-25%); some coarse gravel-sized rock fragments.

BASALT, same as 75-80'".

90

BASALT, olive gray (5Y 3/2) to dark yellowish-brown (10YR
4/2); pyrite absent; some vesicular basalt rock fragments;
perhaps lightly oxidized grains.

_| At 85" - borehole continues water production

_| Borehole produces water from 85-90'

PID (ppm) Breathing Zone FID (ppm




PROJECT NUMBER:

661508

BORING NUMBER:

MW-9D

SHEET 4 OF 4

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2599.24 ft mslft NAVD88 (ground surface)

LOCATION : Freeman, WA

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210758.768, 2539617.725 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Mobile B-90, 5" hammer (7 1/2" hole)

WATER LEVEL:

START : 12/12/16 07:30

END :

LOGGER : R. McComb

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

BASALT, as 80-85' with some pyrite.

BASALT, (weathered) dark yellow brown; similar in angularity
and grain size to the above basalt but with definite color
change (oxidation).

Driller says color change in water at ~92' and

drilling becomes "softer"
Abundant water from 92-95'

| 95-100' - borehole continues to make water

Borehole continues to make water from 100-

| 105' bgs (screen from 85-95', 10 slot - 10' of
| screen), with 10-20, centralizer around screen

Breathing Zone FID (ppmi

95 95.0
BASALT, (weathered) olive gray (5Y 3/2) and dusky yellow
| brown (10YR 2/2) rock fragments; with weak weathered
basaltic rock fragments easily broken, platy, clayey (dense),
| clay to fine/medium gravel sized grains. |
100_|
WEATHERED BASALTIC ROCK FRAGMENTS, dark
| yellowish-brown (10YR 4/2) to grayish green (5Y 3/2), clayey to
medium gravel sized, weak, clayey with trace serpentine-like
| sand-sized grains.
105 | 105.0
Bottom of borehole at 105 ft bgs.
110 | |
115 |

120




PROJECT NUMBER: BORING NUMBER:

661508 W-9S (SB-04)

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2599.83 ft mslft NAVD88 (ground surface)

LOCATION : SW of silds near Hwy 27 Row

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210768.127, 2539599.562 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Sonic

WATER LEVEL: START : 5/16/16 12:45 END : 5/16/16 14:30 LOGGER : RSG
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) : SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE Bi?EHD?RﬁL?_IIANS(IBNIS_U[I)E III__(ISIé\ISG
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE 9} STRUCTURE, MINERALOGY d
PID (ppm) Breathing Zone FID (ppm
Gravelly clay (CL), moist, gray, gravel poorly graded, fine.
Transition to CL, (CL), lean, med plasticity, med cohesiveness ]
brown, moist very stiff. |
Same as above (CL). ]
5_ | |
Same as above (CL). |
| 0.8 recovery 6.578.0' |
10| |
” 12 Zone - clayey gravel (GC) rounded, poorly graded-coarse, ]
. &/| brown, clay, moist, stiff.

15_|

20|

25 |

30

Clayey gravel (CL), most, poorly graded, coarse, subangular,
clsts up to 3".

Reddish brown clay w/fine sand (CL), no cohesion, low
plasticity, moist.

Brown clay with sand (CL), med sand, brown, no cohesiveness,
low plasticity, moist decreasing sand with depth, stiff.

Brown, orange brown clay (CL), w/trace fine gravel, trace gray
clay, non plastic, non cohesive, moist, stiff.

Same as above.

Brown, gray, reddish-brown clay (CL) stiff, moist, low plasticity,
low cohesivenes, moderately to light cemented clay intermixed
withing, stiff.

_| 8-18 recovery 9-5/10'

| 18-28 10710 recovery




PROJECT NUMBER: BORING NUMBER:

661508 W-9S (SB-04)

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2599.83 ft mslft NAVD88 (ground surface)

LOCATION : SW of silds near Hwy 27 Row

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210768.127, 2539599.562 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Sonic

WATER LEVEL:

START : 5/16/16 12:45 END : 5/16/16 14:30

LOGGER : RSG

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

35|

40|

45 |

50_|

55 |

60

Brown, gray, reddish-brown clay (CL) stiff, moist, low plasticity,
low cohesivenes, moderately to light cemented clay intermixed
withing, stiff.

Same as above (CL) increasing yellow mottling intermixed.

Reddish brown and gray clay (CL) stiff, moist, low plasticity, low
cohesiveness, decreasing gray clay with depth.

Gray sandy clay (CL), v fine sand, moist, stiff, low plasticity low
cohesiveness.

Basalt-fractured and rubble w/powered basaltic gravel and

28-38 10'/10' recovery

_| Hard drilling

Bottom of borehole at 43 ft bgs.




PROJECT NUMBER: BORING NUMBER:

, STOCK.GLB, 12/13/17

FREEMAN LOGS _LLT.GPJ

UPRR 31ST,

661508 MwW-9U SHEET 1 OF 3
. - -
Soil Boring Log
PROJECT : UPRR Freeman LOCATION : Freeman, WA
GROUND ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
COORDINATES: DRILLING METHOD AND EQUIPMENT : Air Rotary
WATER LEVEL : START : 8/24/17 08:00 END : 8/24/17 12:45 LOGGER : S. Demus Reviewed By :
z 8 © SOIL DESCRIPTION COMMENTS
S i . > STANDARD S
> | £ & _ | PENETRATION | o SOIL NAME, USCS GROUP SYMBOL, SAMPLE TYPE
ToE| e gE | TESTRESULTS | = COLOR, MOISTURE CONTENT, RELATIVE AIR MONITORING, PID) (ppm)
EZ £ 2 4 DENSITY OR CONSISTENCY, SOIL SOIL GAS MONITORING, FID (ppm)
43 Z 4 - % STRUCTURE, MINERALOGY '
o (N)
0.0 Background BZ=10.0 ppm
Begin drilling at 1015
5 | 50 |
LEAN CLAY (CL), medium plasticity, damp, hard,
_ reddish-brown. |
h | Breathing zone = 0.1 ppm
10 | 10.0
LEAN CLAY (CL), medium plasticity, damp, hard.
15 | 15.0
CLAYEY SAND (SC), trace gravel, medium to coarse
B rounded/subrounded sand, abundant mica, fine rounded L
gravel, reddish-brown, damp.
a LEAN CLAY (CL), medium plasticity, damp, soft, brown.
20 20.0 |
- low plasticity, orange-brown, damp medium plasticity,
olive, moist. |
- Noticeable water content increase
h LEAN CLAY (CL), medium plasticity, orange-brown, moist.
25 25.0
LEAN CLAY (CL), medium plasticity, orange-brown, soft, Breathing zone = 0.1 ppm
_ moist. L
30




, STOCK.GLB, 12/13/17

FREEMAN LOGS _LLT.GPJ

UPRR 31ST,

PROJECT NUMBER: BORING NUMBER:
661508 MwW-9U SHEET 2 OF 3
. - -
Soil Boring Log
PROJECT : UPRR Freeman LOCATION : Freeman, WA
GROUND ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
COORDINATES: DRILLING METHOD AND EQUIPMENT : Air Rotary
WATER LEVEL : START : 8/24/17 08:00 END : 8/24/17 12:45 LOGGER : S. Demus Reviewed By :
z 8 © SOIL DESCRIPTION COMMENTS
S i . > STANDARD S
o> | £ 0 | PENETRATION | = SOIL NAME, USCS GROUP SYMBOL,
ToE| e gE | TESTRESULTS | = COLOR, MOISTURE CONTENT, RELATIVE AR MOM o P (ppm)
EZ £ 2 4 DENSITY OR CONSISTENCY, SOIL SOIL GAS MONITORING, FID (ppm)
Ko = 4 6".6"-6" % STRUCTURE, MINERALOGY ’
[} (N)
30.0 LEAN CLAY (CL), medium plasticity, orange-brown, soft, Breathing zone = 0.7 ppm
il moist. L
35 | 35.0
LEAN CLAY (CL), medium plasticity, orange-brown, 1200 - discharge hose clogged with clay, drillers
a sand-sized oxidized clods, wet, very soft. B resolve
40 | 40.0
COARSE SAND, basaltic, trace fine gravel fragments,
B angular, dark gray/black with oxidation. B
n | Breathing zone = 0.0 ppm
45 | 450
WEATHERED BASALT, predominately fine angular gravel
B rock fragment to 1/4" with larger weathered/oxidized rock. L
50 50.0
WEATHERED BASALT, predominately coarse sand and
a fine gravel sized, angular, black, trace weathering, black, L
dry.
h BASALT, angular rock fragments up to 1/4", black,
B somewhat platy, dry. L
55 55.0 |
60




, STOCK.GLB, 12/13/17

FREEMAN LOGS _LLT.GPJ

UPRR 31ST,

PROJECT NUMBER: BORING NUMBER:
661508 MW-9U SHEET 3 OF 3
. - -
Soil Boring Log
PROJECT : UPRR Freeman LOCATION : Freeman, WA
GROUND ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
COORDINATES: DRILLING METHOD AND EQUIPMENT : Air Rotary
WATER LEVEL : START : 8/24/17 08:00 END : 8/24/17 12:45 LOGGER : S. Demus Reviewed By :
8 © SOIL DESCRIPTION COMMENTS
3 ; . > STANDARD 3
> | £ & _ | PENETRATION | o SOIL NAME, USCS GROUP SYMBOL, SAMPLE TYPE
TOE| re| g & | TESTRESWTS | £ COLOR, MOISTURE CONTENT, RELATIVE AIR MONITORING, PID (
z , ppm)
EZ £ 2 E: DENSITY OR CONSISTENCY, SOIL SOIL GAS MONITORING, FID (ppm)
40 = 4 6".6"6" ] STRUCTURE, MINERALOGY ’
[} (N)
60.0 WEATHERED BASALT, predominately coarse sand sized
a angular rock fragments, some fine gravel size, trace B
oxidation, dry, black.
a Beginning at fracture zone, abundant water | 62' = abundant water
B BASALT, predominantly coarse sand with some fine | )
grained, angular, wet, black heavy oxidation. Breathing zone = 0.0 ppm
65 | 65.0 |
70 | 70.0 |
75 | 75.0 |
N | Breathing zone = 0.0 ppm
80 80.0

85

90

Boring terminated at 80 ft bgs.

TD at 1430




PROJECT NUMBER: BORING NUMBER:

661508 W-10S (SB-07) sHeer 1 oF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2615.77 ft mslft NAVD88 (ground surface)

LOCATION : N side of bus road

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210659.14, 2539516.673 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Sonic

WATER LEVEL:

START : 5/20/16 09:10 END : 5/20/16 12:30

LOGGER : D. Butler

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

10_|

15_|

20|

25 |

30

Lean clay (CL), dark brown, low to med plasticity, moist, soft,
roots.

Fat clay (CH), light brown, med to high plasticity, damp, stiff.

Fat clay (CH), gray, med plasticity, damp, stiff to very stiff.

Lean clay (CL), reddish brown, low plasticity, dry to damp, very
soft, trace silt and sand.

Lean clay (CL), gray w/reddish brown, med, plasticity, soft,
moist, trace sand.

Lean clay w/sand (CL), gray to reddish brown, low plast., firm,
dry to damp.

Lean clay w/sand (CL), reddish brown, non-plastic, firm to hard,
dry, subangular to subrounded, mod. cementation.

Lean clay w/sand (CL), reddish brown, non-plastic, soft, damp,
weak cementation, subang to subrounded.

Lean clay (CL), reddish brown, low to med. plastic, soft, moist,
trace sand.

Same as above.

Same as above.

0-8' recovery 8/8', s

| 8-18' recovery 9/10'

| 18-28' recovery 10/10'

ome wire in core hard drilling




PROJECT NUMBER:

BORING NUMBER:

661508 W-10S (SB-07) sHeer 2 oF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2615.77 ft mslft NAVD88 (ground surface)

LOCATION : N side of bus road

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210659.14, 2539516.673 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Sonic

WATER LEVEL:

START : 5/20/16 09:10 END : 5/20/16 12:30

LOGGER : D. Butler

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

35|

40|

45 |

50_|

55 |

60

Lean clay (CL), reddish brown, low to med. plastic, soft, moist,
trace sand.

Lean clay w/sand (CL), light gray, low plast., very soft, damp,
SAto SR.

Same as above, (CL), reddish brown, yellow
weathering/oxidation?/patches.

Lean clay (CL), reddish brown some gray, low to med. plast.,
firm, med. cementation, trace sand SA to SR, damp, green
weathering intermittent.

Same as above.

Lean clay (CL), reddish brow to gray, med. plastic, firm, moist.

Lean clay (CL), black to dark gray, med. plast., firm, moist,
some yellow to red weathering, trace sand.

Same as above (CL), gray.

28-38' recovery 11/10'

_| 38-48 recovery 11/10°

| 48-58' recovery 11/10'




PROJECT NUMBER:

661508

BORING NUMBER:

W-10S (SB-07) sHeer 3 oF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2615.77 ft mslft NAVD88 (ground surface)

LOCATION : N side of bus road

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210659.14, 2539516.673 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Sonic

WATER LEVEL:

START : 5/20/16 09:10 END : 5/20/16 12:30

LOGGER : D. Butler

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

65 |

70|

75 |

80_|

85_|

90

Lean clay (CL), black to dark gray, med. plast., firm, moist,
some yellow to red weathering, trace sand.

Same as above (CL), some mod. cementation.

Lean clay (CL), gray med. plast, very soft, moist.

Weathered rock, reddish brown, med. cement (1/2 ft zone),
Basalt cobbles w/ lean clay, black 3 in drain, ang. clasts.

Transitioning to weathered basalt with lean clay, moist.

Fractured basalt, 3 in diam. max, lack of sand, angular, a light
oxid. in some fracs., damp.

_| 58-68' recovery 10/10'

_| Possible thin water boring zone, hard drilling

Bottom of borehole at 78 ft bgs.




661508

PROJECT NUMBER: BORING NUMBER:

W-11S (SB-17) sHeer 1 oF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Bus parking area at school

ELEVATION : 2623.90 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210221.495, 2539509.983 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Rotosonic

WATER LEVEL: START : 6/28/16 11:23 END : 6/28/16 15:05 LOGGER : Nicole Badon

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

10_|

15_|

20|

25 |

30

Silt (ML) with fine to coarse sand and fine angular gravel,
loose, dry, medium brown, trace organics.

Silty clay (CL), slightly platic, medium brown, moist, very stiff to
hard.

Silty clay (CL), same as 2' to 7' slightly moist, trace coarse
sand.

Silty clay (CL), slightly plastic, medium brown, trace coarse
sand, very stiff to hard, moist, very moist but no free water from
~13'to 15".

Silty clay (CL), same as 12'to 17', hard, moist.

Silty clay (CL), slightly plastic, medium brown, hard, trace
medium to coarse sand, moist.




PROJECT NUMBER:

661508

BORING NUMBER:

W-11S (SB-17) sHeer 2 oF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2623.90 ft mslft NAVD88 (ground surface)

LOCATION : Bus parking area at school

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210221.495, 2539509.983 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Rotosonic

WATER LEVEL:

START : 6/28/16 11:23

END : 6/28/16 15:05 LOGGER : Nicole Badon

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

35|

40|

45 |

50_|

55 |

60

Silty clay (CL), slightly plastic, medium brown, hard, trace

medium to coarse sand, moist.

Silty clay (CL), same as above, trace fine to coarse subrounded
to subangular gravel from 43'-45', oxidixed sand and gravel

clasts present.

Clay (CL), reddish brown (oxidized) with trace blue/gray
mottling, trace medium sand, trace oxidized gravel, basalt
fragments near 55' to 57', moist, very stiff to hard.

Silt (ML), slight plasticity, medium brown with blue/gray and
white mottling, some decompossed basalt (~50%) throughout
(black oxidized and soft), little very fine sand, trace clay, very

moist/wet throughout.

PID (ppm) Breathing Zone FID (ppm




PROJECT NUMBER:

661508

BORING NUMBER:

W-11S (SB-17) sHeer 3 oF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Bus parking area at school

ELEVATION : 2623.90 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210221.495, 2539509.983 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Rotosonic

WATER LEVEL:

START : 6/28/16 11:23 END : 6/28/16 15:05

LOGGER : Nicole Badon

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

Silt (ML), slight plasticity, medium brown with blue/gray and
white mottling, some decompossed basalt (~50%) throughout
(black oxidized and soft), little very fine sand, trace clay, very

Silt (ML), same as above with trace weathered basalt gravel

Silt (ML), reddish brown with light gray mottling, little very fine
sand, some fine to coarse gravel, angular, black (weathered

Silt and decomposed basalt (weak), meduim gray with light

Silt and fine to coarse gravel-sized and cobble sized basalt,
dark gray with some reddish brown oxidation, basalt is hard,

Drilliner Notes rock @ 83'bgs

DEPTH BELOW SURFACE (FT) ©
INTERVAL (FT) S
Q
RECOVERY (FT) | £
<
#TYPE | &
| moist/wet throughout.
65_ |
| (fine gravel sized), very moist/wet.
70_|
75_ |
1 basalt), very moist to wet.
80_|
| brown oxidation, dry, little very fine sand.
85_ |
little very fine sand, dry.
] Bottom of borehole at 87 ft bgs.
90




PROJECT NUMBER:

BORING NUMBER:

661508 W-12S (SB-24) sHeer 1 oF 2

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman LOCATION :

ELEVATION : 2621.48 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 211036.523, 2538995.318 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT :

WATER LEVEL:

START : 7/20/2016

END : 7/20/16 11:20

LOGGER :

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

10_|

15_|

25 |

30

‘ -
<

{ TOPSOIL.

Brown lean CLAY (CL) - with trace medium sand, very hard,
lightly moist.

Tan-brown lean CLAY (CL) - with trace medium sand, hard,
moist.

AS ABOVE - CLAY (CL) - becoming very hard.

AS ABOVE.

A
(YRR

S
Es

Sharp transition to decomposed GRANITE, significant MICA
and oxidized medium SAND, becoming light gray granite with
highly cemented granite gravel, moist, very hard.

INTERVAL (FT)

0.0
3.0

7.0
6.0

17.0
5.0

23.0
6.0

27.0

YA )

S

AT AT
Py

z

NN AN N G DY

Highly weathered GRANITE to decomposing MICA, moist, firm,
increasing oxidation.

Gray weathered SAND/SILTSTONE, decreasing oxidation, very
fine sand, gray, decreasing mica, moist.

Increasing oxidation - dark brownish red color.
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Weathered GRANITE mixed with very fine SAND/SILTSTONE,
very hard, oxidized, dark red coloring with orange and gray,
granite clasts up to 2" diameter with mica.

_| Hard drilling

_| Hard drilling

Hard drilling




PROJECT NUMBER: BORING NUMBER:

661508 W-12S (SB-24) sHeer 2 oF 2
SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman LOCATION :

ELEVATION : 2621.48 ft mslft NAVD88 (ground surface) DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 211036.523, 2538995.318 (ft NAVD88) DRILLING METHOD AND EQUIPMENT :

WATER LEVEL: START : 7/20/2016 END : 7/20/16 11:20 LOGGER :

DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION COMMENTS

INTERVAL (FT
il SOIL NAME, USCS GROUP SYMBOL,

COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

RECOVERY (FT)

GRAPHIC LOG

#TYPE

STRUCTURE, MINERALOGY
PID (ppm) Breathing Zone FID (ppm

A
s
\ Y

Becoming gray SANDSTONE/SILTSTONE - weathered, with
oxidation, mica observed with trace granite gravel throughout.

35|

37.0

Transition to very hard mica SANDSTONE - weathered, light
gray.

SANDSTONE - weathered, light gray with trace SILT content,
very hard, moist, with mica.

40|

Transition to decomposed SANDSTONE - fine, light gray,
loose, moist, trace to no mica, possible increase in moisture
with depth.

SAME AS ABOVE - increasing moisture, increasing mica.

45 |
SAME AS ABOVE - becoming more hard, decreasing moisture.

47.0

SAME AS ABOVE.
Allow boring to rearrange - 15 minutes - no
water

Decomposed gray SANDSTONE, loose, probable increase in
50 | moisture, possibly wet, trace mica.

_| Easier advancement

Gray decomposed/weathered SANDSTONE, fine, firm,
increase in mica, decrease in moisture.

=
N\

Sharp transition to weathered/decomposed GRANITE - gray
and orange brown, with sand with mica, moist, some oxidation.

Soft decomposed GRANITE, oxidized with mica, probable
increase in moisture, gray and orange-brown.

Decomposed SANDSTONE - gray, decreasing mica, increasing

55 |

A7\
i VA
WY A

INYy
s

57.0 hardness, decreasing moisture, decreasing oxidation.
Bottom of borehole at 57 ft bgs.

60




PROJECT NUMBER:

661508

W-1

BORING NUMBER:

3S (SB-41) sHeer 1 oF 2

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Freeman, WA

ELEVATION : 2580.43 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210219.558, 2540408.479 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 4" x 6", Sonic

WATER LEVEL: START : 2/14/2017 END : 2/14/2017 LOGGER:
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) : SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE Bi?EHD%ﬁL?_/IANS(IBNISI;_U[I)glll:(ISQSG
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE 9} STRUCTURE, MINERALOGY :
PID (ppm) Breathing Zone FID (ppm
0.0 LEAN CLAY (CL), very dark brown (7.5YR 2.5/2) to (7.5YR
| 2.5/3), moist; soft with root material, medium plasticity. | Drilling without using water |
f 6.0 R R
5 | SILT (ML), strong brown (7.5YR 4/6), moist to dry, cohesive, | |
stiff.
6.0 SB41-SS-05 1
SILT (ML), strong brown (7.5YR 4/6), moist to dry, cohesive,
stiff.
10| ] ]
| 65 SB41-SS-10 |
: SILT (ML)/WELL GRADED SAND WITH SILT AND SAND
| (SW-SC), variegated strong brown to very dark gray (7.5YR | Assumed 6.5 run was corresponded to (samples |
4/6) to (7.5YR 3/1), moist to slightly wet, cohesive, soft to split amoung the 6.5 length of core estimated
| slightly stiff, some gravel (weathered basalt). | 10-15'?) |
15 | ] ]
16.0 SB41-SS-15 1
77 WELL GRADED SAND WITH SILT AND CLAY (SW-SC),
| .~ ] variegated very dark gray (7.5YR 3/1) to (2.5Y 3/1) with depth; | |
~ 77| some strong brown layer/veins; with relic phenocrysts of yellow
777 clay-rich material (2.5Y 8/6 to 2.5Y 7/8); moist, becoming wet
T - ) with depth at ~25-26", trace well indurated/very hard ] |
77 siltstone-like rock fragment, possibly weathered basaltic rock
] ;% fragments; fine to very fine grained sand material, cohesive, T T
20 "7 soft.
— e — —
007 SB41-SS-20
f 10.0 07 R R
e
B s i i
s
s
el
— s 1 1
as
oas
- s - -
07
25_ | s ] ]
oas
s
26.0 e SB41-SS-25 1
77 WELL GRADED SAND WITH SILT AND CLAY (SW-SC),
| .~ ] variegated very dark gray (7.5YR 3/1); black (7.5YR 2.5/1), |
~ 77 strong brown (7.5YR 5/8), with veins/discontinuous thin laminae
7774 of silt/clay, yellow (2.5Y 8/6 to 2.5Y 7/8); wet at 26', moist with
1 ] depth. ] ]
e
| s ] ]
oas
s
30 s




661508

PROJECT NUMBER:

BORING NUMBER:

W-13S (SB-41) sHeer 2 oF 2

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Freeman, WA

ELEVATION : 2580.43 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210219.558, 2540408.479 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 4" x 6", Sonic

WATER LEVEL: START : 2/14/2017 END : 2/14/2017 LOGGER:
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) : SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE EQ%?EHD?R'TL?_/IAI\IS(IBNISI;_U[I)?II:(%@‘S
& DENSITY OR CONSISTENCY, SOIL c {
#TYPE | % STRUCTURE, MINERALOGY TESTS, & INSTRUMENTATION
PID (ppm) Breathing Zone FID (ppm
27 WELL GRADED SAND WITH SILT AND CLAY (SW-SC),
| 10.0 -~ ~ ] variegated very dark gray (7.5YR 3/1); black (7.5YR 2.5/1), | SB41-88-30 |
: 27 strong brown (7.5YR 5/8), with veins/discontinuous thin laminae
;;; of silt/clay, yellow (2.5Y 8/6 to 2.5Y 7/8); wet at 26', moist with
I ] depth. 1 ]
/7
| s ] ]
e
veads
e
* s 1 1
ol
35_] 007 | |
e
36.0 e |
WEATHERED BASALT, silty to clayey, soft to very hard; with
| gravel up to 2-3" in length; black (10YR 2/1), mottled dark to _| Slower/harder drilling from 36-46' bgs |
slightly most.
| | SB41-88-37
Collected (grap sample with bonifide oopen from
| | 0-37") DTW at time of sampling was 26' bgs
40_ | ] ]
. | SB41-88-40 |
45 | _ ]
46.0 COMPETENT BASALT, greenish-gray to dark greenish gray SB41-8S-45
(5G 6/1) to (5GY 4/1), dry, hard.
| Bottom of borehole at 46 ft bgs. | |
50_ | ] ]
55_ | _ ]
60




PROJECT NUMBER:

661508

BORING NUMBER:

MW-14D SHEET 1 OF 5

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2579.96 ft mslft NAVD88 (ground surface)

LOCATION : Freeman, WA

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210437.694, 2540106.311 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Mobile B-90 Air Rotary, 6"

WATER LEVEL:

START : 1/25/17 09:00 END

: 1/26/17 15:17 LOGGER : R. McComb

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

0.0

5.0

10

10.0

LEAN CLAY (CL), dark brown to very dark brown (7.5YR 3/3 to
7.5YR 2.5/3), moist, soft, medium plasticity.

_| 0-7' - little resistance, soft quick drilling

_| Breathing Zone = 0 ppm VOCs

LEAN CLAY (CL), brown (7.5YR 4/3), moist, soft, medium
plasticity; with interlayered SILT (ML), brown (7.5YR 5/3),
cohesive, soft.

_| Hard surface at ~7' bgs

15

15.0

LEAN CLAY (CL), brown (7.5YR 4/3), moist, soft, medium
plasticity; with interlayered SILT (ML), brown (7.5YR 5/3),
cohesive, soft.

_| Breathing Zone = 0.0 ppm VOCs

20

20.0

LEAN CLAY (CL), very dark grayish brown (10YR 3/2) mottled
brownish yellow (10YR 6/8) to yellow (10YR 7/8) silty inclusion;
moist, soft, moderate plasticity; inclusions silty, stifffmedium
dense, cohesive; trace black (10YR 2/1) silty inclusions,
inclusion up to 1/8".

0925-0931 = 10-20'

25

25.0

30

LEAN CLAY (CL), dark gray (10YR 4/1), soft, wet, medium
plasticity with brownish-yellow (10YR 6/8) to yellow (10YR 7/8)
silty inclusions, few to little weakly indurated very dark gray
(10YR 3/1) rock fragments and silty reddish-brown to yellowish
red (5YR 4/4 to 5YR 4/6) rock fragments.

Breathing Zone = 0 ppm VOCs
Water at 20'; observed after rod connection
made at 20-30'

0954-1005 = 20-28'
Drilling paved at 10:05, drillers to use water to
facilitate cuttings removal

Breathing Zone FID (ppmi




PROJECT NUMBER:

661508

BORING NUMBER:

MW-14D

SHEET 2 OF 5

2m-

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Freeman, WA

ELEVATION : 2579.96 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210437.694, 2540106.311 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Mobile B-90 Air Rotary, 6"

WATER LEVEL:

START : 1/25/17 09:00

END : 1/26/17 15:17

LOGGER : R. McComb

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

30.0

35 35.0

40 40.0

WEATHERED BASALT WITH CLAY, basalt is greenish black
(5GY 2/1 with strong brown (7.5YR 5/8) clay; trace
yellowish-green secondary minerals; few dark reddish-brown
rock fragments; fine sand to fine gravel-sized rock fragments,
wet.

LEAN CLAY (CL), with weathered rock fragments; clay very
dark gray (10YR 3/1) to dark yellowish-brown (10YR 3/6),
moist/wet; soft; low to moderate plasticity; subrounded to
subangular weathered basaltic rock fragments, dark
greenish-gray; few yellowish red rock fragments (10YR 7/8);
trace white/light gray clay.

45 45.0

CLAY (CL), olive gray (5Y 5/6), moist/wet, soft, low to moderate
plasticity; with weathered basaltic rock fragments, dark
greenish gray (5G 4/1), moderate greenish-yellow (10Y 7/9) to
moderate yellow green (5GY 7/4) fine to coarse sand sized
rock fragments; trace dark reddish brown (10YR 3/4) rock
fragments.

| 1322-1326 - 40-45'

50 50.0

CLAY (CL), same as 40-45' but more dark reddish-brown (10R
3/4) rock fragments and less greenish/yellowish rock
fragments.

55 55.0

CLAY WITH WEATHERED ROCK FRAGMENTS, brown (10YR
4/3) to very dark gray (10YR 3/1) clay; soft, low plasticity; rock
fragments, light brown (5YR 5/6) to dark reddish-brown (10R
3/4), fine sand to fine gravel-sized rock fragments; trace
greenish/yellowish ?/clay.

60

CLAY WITH WEATHERED ROCK FRAGMENTS, brown (10YR
4/3) to very dark gray (10YR 3/1) clay; soft, low plasticity; rock
fragments, light brown (5YR 5/6) to dark reddish-brown (10R
3/4), fine sand to fine gravel-sized rock fragments; trace
greenish/yellowish clay.

Breathing Zone = 0 ppm
1247 - MW14D-30-012517

7| 3 x40 ml vials (HCI) for 8260 ]

1256-1300 - 30-35'
32-33 1/2 - driller reports firmer material
1310-1314 - 35-40'

Water is being injected into borehole below 30'
bgs to facilitate cuttings removal

Breathing Zone = 0.0 ppm

Driller says borehole is producing water from
40-45' (and possibly some from 35-40')

Note: 40-45' abundant greenish rock fragments
Water produced from 40-45'

1337-1346 - 45-50'

Breathing Zone = 0.0 ppm

Change to brown color in water

1420 at 55'

50-55' - significant drop in water production

(casing is being advanced while drilling)

1428-1435 - 55-60' T




PROJECT NUMBER:

661508

BORING NUMBER:

MW-14D

SHEET 3 OF 5

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2579.96 ft mslft NAVD88 (ground surface)

LOCATION : Freeman, WA

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210437.694, 2540106.311 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Mobile B-90 Air Rotary, 6"

WATER LEVEL:

START : 1/25/17 09:00

END : 1/26/17 15:17

LOGGER : R. McComb

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

65

70

75

80

85

[0}
INTERVAL (FT) : SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE Bi?EHD?RﬁL?_/IANS(IBNISI;_U[I)E III__(ISIé\IéB
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE 9} STRUCTURE, MINERALOGY :
PID (ppm) Breathing Zone FID (ppm
60.0 Predominately yellowish-brown (10YR 5/8) ROCK
FRAGMENTS WITH CLAY, dark to olive gray (5Y 4/1 to 5Y | 1443-1452 - 60-65' |
4/2). Breathing Zone = 0.0 ppm
| At 55-60' - little to no water being produced |
65.0 60-65' - very little water evacuated from ]
As 60-65' with trace white/light gray clay (10YR 8/1 to 10YR borehole while drilling through interval
7). | |
70.0 ]
CLAY (CL), light gray (10YR 7/1) silty with trace coarse
sand/fine gravel rock fragments, moist/wet. | 1
| End at 71" on 1/25/17 |
Begin at 71' on 1/26/17
_| Water in borehole initially; dissipated below 71' |
CLAY (CL), yellowish red to reddish yellow (5YR 5/8 to 5YR |
75.0 6/8), moist/wet, silty. n
CLAY (CL), light gray (10YR 7/1) silty with trace coarse
sand/fine gravel rock fragments, moist/wet. | 1536 -NA - 75' |
SILT (ML), yellow to brownish yellow (10YR 7/8 to 10YR 6/8), ]
moist to dry, slightly cohesive; clayey. | |
80.0 ]
SILT (ML), yellow to brownish yellow (10YR 7/8 to 10YR 6/8),
wet, slightly cohesive; clayey, trace/few fine sand grains. | 0900 - 80' bgs |
Breathing Zone = 0.0 ppm
85.0

90

SILT (ML), as above (80-85"), little/no returns to base lithology,

color change to predominately yellowish-brown (10YR 5/8) to
brownish yellow (10YR 6/8).

| 0913 - 85' bgs

Breathing Zone = 0.0 ppm

_| Connection at 85-90' - No water was evacuated |
At 86' - driller needs to add water in order to get
cuttings out of hole

At 88 1/2' - driller says there was a change in
drilling characteristics




PROJECT NUMBER: BORING NUMBER:

661508 MW-14D SHEET 4 OF 5

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2579.96 ft mslft NAVD88 (ground surface)

LOCATION : Freeman, WA

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210437.694, 2540106.311 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Mobile B-90 Air Rotary, 6"

WATER LEVEL: START : 1/25/17 09:00 END : 1/26/17 15:17, LOGGER : R. McComb
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) : SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE Bi?EHDOR'TL(I:_IIANSéNFGLUEI)E III__(ISIé\IéB
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE 9} STRUCTURE, MINERALOGY d
PID (ppm) Breathing Zone FID (ppm
90.0 SILT (ML), same as 85-90', yellowish brown to brownish yellow
| (10YR 5/8 to 6/8) silty sandy. | 0931-0942 - 85-90' |
Breathing Zone = 0.0 ppm
| | 85-90' - little cuttings returned, no water either |
0952-1001 - 90-95'
T -1 1016-1029 - 95-100' T
Breathing Zone = 0.0 ppm
95 95.0 |
SILT (ML), same as 90-95',trace coarse sand material.
| _| Driller continues to periodically add water to get
cuttings out of hole
100 | 100.0 |
SILT (ML), same as 95-100',trace coarse sand material,
| micaceous. | 1037-1157 - 100-105' |
105 | 105.0 |
WELL GRADED SAND WITH SILT AND CLAY (SW), gray
| (10YR 6/1) to light gray (10YR 7/1), wet, medium to coarse | 1159-1207 - 105-110' |
grained, angular; quartzitic with mica; feldspathic. Breathing Zone = 0.0 ppm VOC
105' - Washed away abundant fine grained
T 7] interval in cuttings in order to see granular ]
material
At 105.5 - driller reports hearing granular
N -] material in discharge piping 1
110 _| 110.0 |
WELL GRADED SAND WITH SILT AND CLAY (SW), gray
| (10YR 6/1) to light gray (10YR 7/1), wet, medium to coarse | 1216-1255 - 110-115'
grained, angular; quartzitic with mica; feldspathic. (paused at 114' to drain borehole with project
management)
T | Breathing Zone = 0.0 ppm VOCs ]
115 | 115.0

120

WELL GRADED SAND WITH SILT AND CLAY (SW), gray
(10YR 6/1) to light gray (10YR 7/1), wet, medium to coarse 1320-1338 - 115-20"

grained, angular; quartzitic with mica; feldspathic. Paused at ~119' for 10 minutes - blew water
(borehole produced water)
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PROJECT NUMBER:

661508

BORING NUMBER:

MW-14D

SHEET 5 OF 5

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Freeman, WA

ELEVATION : 2579.96 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210437.694, 2540106.311 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Mobile B-90 Air Rotary, 6"

WATER LEVEL:

START : 1/25/17 09:00

END : 1/26/17 15:17

LOGGER : R. McComb

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

120.0

125 | 125.0

WELL GRADED SAND WITH SILT AND CLAY (SW), gray
(10YR 6/1) to light gray (10YR 7/1), wet, medium to coarse
grained, angular; quartzitic with mica; feldspathic.

| 1347-1352 - 120-125'
Breathing Zone = 0.0 ppm VOC

130 | 130.0

WELL GRADED SAND WITH SILT AND CLAY (SW), gray
(10YR 6/1) to light gray (10YR 7/1), wet, medium to coarse
grained, angular; quartzitic with mica; feldspathic.

135 | 135.0

WELL GRADED SAND WITH SILT AND CLAY (SW), gray
(10YR 6/1) to light gray (10YR 7/1), wet, medium to coarse
grained, angular; quartzitic with mica; feldspathic.

1400-1407 - 130
Breathing Zone = 0.0 ppm VOC
Borehole producing water

140 | 140.0

WELL GRADED SAND WITH SILT AND CLAY (SW), same as
130-135' with abundant coarse sand/fine gravel white feldspar
grains, quartzitic, micaceous.

1412-1416 - 135'

Borehole produces water

130-135' - perhaps more water made in this
interval

Breathing Zone = 0.0 ppm VOC

145 | 145.0

WELL GRADED SAND WITH SILT AND CLAY (SW), same as
above, with less coarse sand/fine gravel-sized feldspar.

1425-1431 - 140’
Breathing Zone = 0.0 ppm VOC

135-140' - borehole produces abundant water

1510-1517 - 145'

150

Bottom of borehole at 145 ft bgs.

Breathing Zone = 0.0 ppm VOC
140-145' - abundant water

Breathing Zone FID (ppmi




PROJECT NUMBER:

661508

BORING NUMBER:

MW-15D

SHEET 1 OF 5

SOIL BORING LOG

PROJECT : Freeman, Washington

LOCATION : Freeman, WA

ELEVATION : 2551.70 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 209006.34898, 2539355.881931 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Air Rotary

WATER LEVEL: START : 6/26/17 11:02 END : 6/27/17 12:52 LOGGER : J. Freed
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
[&] ) 3
RECOVERY (FT) | T COLOR, MOISTURE CONTENT, RELATIVE %?EHD%TLE{?\ISC!-N&U?SIII__EQSG
3 DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)l
0.0 CUTTINGS: SILT (ML), dark brown, moist, soft, non-plastic and
massive. | 1102 |
GB
5 5.0 ]
CUTTINGS: FAT CLAY (CH), olive-tan, moist, stiff, high plasticity,
increasing stiffness with depth, massive. 1105 ]
1115
*Note: Issue with cuttings hose, crew replaced
connecting end.
GB
10 10.0 ]
1118 |
1125
GB
| CUTTINGS: WELL GRADED SAND (SW), brown, moist, medium ]
.| dense, possible transition zone 13-15' from clay to sand, *Minor amounts of pea-sized basalt clasts. |
‘| subangular, up to 1/4" clasts, <15% pea-sized gravel.
15 | 15.0 . ]
BASALT, gray, vesicular, 1/8" to 3/4" angular to sub-rounded
rubble, possible weathered basalt, horizon, wet. 1130 - *Water present at start f drilling. |
GB CUTTINGS: BASALT, gray/bluish-gray, 1/8-1/4" subangular ]
clasts, massive, competent, wet to ~21.5' bgs where becomes dry, |
becomes black at ~24.5' bgs.
Hard drilling, increasing with depth. ]
20 20.0 ]
1453 |
1534
Collected GW sample (grab) - WL = 16.5' bgs
(rising)
GB MW15U-GW-2D-062617 @ 1515
Note: Diriller tripped out at 20" bgs & converted to
open-hole.
25 25.0 ]
1542 i
1550
*Water pressure at start of drilling h
GB *Cuttings do not appear to be competent basalt
based on physical appearance. ]
30




PROJECT NUMBER:

661508

BORING NUMBER:

MW-15D

SHEET 2 OF 5

SOIL BORING LOG

PROJECT : Freeman, Washington

LOCATION : Freeman, WA

ELEVATION : 2551.70 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 209006.34898, 2539355.881931 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Air Rotary

WATER LEVEL:

START : 6/26/17 11:02

END : 6/27/17 12:52

LOGGER : J. Freed

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm)l

35

30.0

35.0

GB

CUTTINGS: BASALT, gray/bluish-gray, 1/8-1/4" subangular
clasts, massive, competent, wet to ~21.5' bgs where becomes dry,
becomes black at ~24.5' bgs.

40

40.0

GB

CUTTINGS: BASALT, layer clast size ranging from 1/4" to 1/2",
flat, sub-angular, black.

CUTTINGS: BASALT, as above, clast size decreased to 1/8-1/4".

45

45.0

GB

CUTTINGS: BASALT, as above.

50

50.0

GB

CUTTINGS: BASALT, as above.

55

55.0

GB

CUTTINGS: BASALT, as above.

60

GB

__| Harder drilling 34-36', possible increase in water.

1602
1613

h *Water present at start-up, dries out after 1 ft or so.

1626
1629

h *Water present at start-up, dries out after 1 ft or so.

1645

| *Water present and start-up, dries out after ~1 ft.




PROJECT NUMBER:

661508

BORING NUMBER:

MW-15D

SHEET 3 OF 5

SOIL BORING LOG

PROJECT : Freeman, Washington

LOCATION : Freeman, WA

ELEVATION : 2551.70 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 209006.34898, 2539355.881931 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Air Rotary

WATER LEVEL:

START : 6/26/17 11:02

END : 6/27/17 12:52

LOGGER : J. Freed

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

O}
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
[&] ) 3
RECOVERY (FT) | T COLOR, MOISTURE CONTENT, RELATIVE %?EHDORTLE&SGINFGEU?DR%QSG
3 DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATIOI\]
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)l
60.0
GB
65 65.0 ] ]
| 1705 - DTW = 64.95 ft btc at 1730
0910 - Drilling resumes (pre DTW = 18.45 bgs)
GB
CUTTINGS: BASALT, dark gray, pulverized fine to 1/2" clast, ] )
sub-angular, wet. | |
70 70.0 ] ]
GB
75 75.0 ]
CUTTINGS: BASALT, as above, minor amounts of mineralization
on random clasts, <5%, dry. | |
| 925 i
929
GB
80 80.0 ] ]
GB CUTTINGS: BASALT, dark gray, 1/8-1/2" clasts, sub-angular, dry, ]
no sign of oxidation or mineralization. | |
85 85.0 ] ]
CUTTINGS: BASALT, dark gray, oxidation present on )
approximately 45% of hard sample, 1/8-1/4" clasts, angular, dry. | 945 |
950
GB
90




PROJECT NUMBER:

661508

BORING NUMBER:

MW-15D

SHEET 4 OF 5

SOIL BORING LOG

PROJECT : Freeman, Washington

LOCATION : Freeman, WA

ELEVATION : 2551.70 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 209006.34898, 2539355.881931 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Air Rotary

WATER LEVEL: START : 6/26/17 11:02 END : 6/27/17 12:52 LOGGER : J. Freed
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
[&] ) 3
RECOVERY (FT) | T COLOR, MOISTURE CONTENT, RELATIVE %?EHDORTLE&SGINFGEU?DR%QSG
3 DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)l
90.0 CUTTINGS: BASALT, gray/bluish-gray, 1/8-1/4" subangular
a clasts, massive, competent, wet to ~21.5' bgs where becomes dry, _| Oxidation present ~90-95' |
becomes black at ~24.5' bgs.
GB
] CUTTINGS: BASALT, dark gray, 1/8-1/4" angular to sub-angular ]
95 95.0 clasts, no oxidation or mineralization present, dry. [no oxidation ~94-100"] ]
| 1002 |
1005
GB
100_{ 100.0 ]
] CUTTINGS: BASALT, dark gray, 1/8" sized clasts predominately, ]
| oxidation present on the majority of hard sample, dry. Oxidation present at 101 ft |
[no oxidation ~102-105']
GB
105 [ 105.0 ]
T CUTTINGS: BASALT, as above, wet (driller assumes water is form ]
| above - sat for 13 minutes). 1017 |
1030
| GB Oxidation present at 106' i
Note: Possible fracture at 107", loss of drilling dust
] at Sprface and softer drilling conditions, oxidized T
110_| 110.0 cuttings.
4 [less oxidized 110-112"] i
GB
115 | 115.0 Softer drilling 115-116', possible fracture. ]
_ CUTTINGS: BASALT, dark gray to rust-orange oxidized clasts )
| (50%), 1/8-1/2", angular to sub-angular, wet (water bearing zone), 1038 |
vesicular. 1040
| GB *Ir)c:_reased water at start of drilling, and throughout
CUTTINGS: BASALT, as above with smaller sized oxidized clasts. drilling
120




PROJECT NUMBER:

661508

BORING NUMBER:

MW-15D

SHEET 5 OF 5

SOIL BORING LOG

PROJECT : Freeman, Washington

LOCATION : Freeman, WA

ELEVATION : 2551.70 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 209006.34898, 2539355.881931 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Air Rotary

START : 6/26/17 11:02

END : 6/27/17 12:52

LOGGER : J. Freed

SOIL DESCRIPTION

COMMENTS

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm)l

125

CUTTINGS: BASALT, dark gray, 1/16-1/8" vesicular clasts,
angular to sub-angular, 15-20% oxidation.

CUTTINGS: BASALT with gouge and oxidized particles,
gouge/clay up to 1" clasts, easily breaks with light hand pressure,
vesicular, basalt, clasts up to 1/4", possible water bearing fracture
zone.

130

CUTTINGS: BASALT, dark gray, 1/8-1/2", sub-angular, vesicular,
white mineralization present on approximately 30% of clasts in
hand sample, wet.

135

140

145 |

WATER LEVEL:
DEPTH BELOW SURFACE (FT)
INTERVAL (FT)
RECOVERY (FT)
#TYPE
120.0
GB
125.0
GB
130.0
GB
135.0
GB
140.0
GB
146.0

150

CUTTINGS: BASALT, dark gray, vesicular, oxidized clasts
approximately 50% in hard sample, rust-orange to tan/white
particles up to 1/2" diameter, angular, wet.

CUTTINGS: BASALT, dark gray, 1/8-1/4" angular clasts, massive,
minor oxidized particles, <5%, wet, no vesicles observed.

e

CUTTINGS: BASALT, dark gray, 1/16-1/4" angular chips, very
minor oxidized particles present (<5%), wet, no vesicles observed.

Decreased clast size and oxidized particles.
*Saturated 116-126'

Softer drilling at 122'

1048

1230

*Out of rods, drilling will resume when supplies are
obtain.

1230 - Drilling resumes at 126’ ]

1240
1242
Decreasing oxidation with depth.

*Harder drilling at 141" bgs.

Boring terminated at 146 ft bgs.




PROJECT NUMBER: BORING NUMBER:

661508 MW-16D SHEET 1 OF 4
SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2566.45 ft mslft NAVD88 (ground surface)

LOCATION : Steve Ashur Property

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 206442.299, 2536284.241 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 6"

WATER LEVEL:

START : 12/20/16 13:10 END : 12/28/16 11:15 LOGGER : S. Demus/R. Greer_

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

STRUCTURE, MINERALOGY
PID (ppm) Breathing Zone FID (ppm

10_|

15_|

25 |

30

LEAN CLAY (CL), orange-brown, medium plasticity, moist, soft.
_| Background VOC - 0.0 ppm

5.0 ] ]
_| Breathing zone (BZ) = 0.0 ppm |
| 1340 |

BZ =0.0 ppm
17.0 i
SANDY LEAN CLAY (CL), 10-15% fine sand, low plasticity,
moist, soft. ] |
23.0 1
LEAN CLAY (CL), orange-brown, medium plasticity, wet, soft.
1510
| BZ=0.1 ppm |

No cuttings generated, limited air return, wet soil
surfacing beneath rear of drill rig




PROJECT NUMBER: BORING NUMBER:

661508 MW-16D SHEET 2 OF 4
SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2566.45 ft mslft NAVD88 (ground surface)

LOCATION : Steve Ashur Property

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 206442.299, 2536284.241 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 6"

WATER LEVEL: START : 12/20/16 13:10 END : 12/28/16 11:15 LOGGER : S. Demus/R. Greer_
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE EQ%?EHD?R'TL?_/IANS(IBNISI;_U[I)ET:(ISQS
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE 9} STRUCTURE, MINERALOGY d
PID (ppm) Breathing Zone FID (ppm
LEAN CLAY (CL), orange-brown, medium plasticity, wet, soft.
35 | _ |
40_ | | |
| 1545 |
| 1635 - resume at 0820 12/21/16 |
No cuttings. No circulation - no cuttings, very slow
advancement

45 |

50

| PID at 41' bgs = NDS, O, =20.9 |
0930 = PID ~43'=NDS, O, =20.9

Easier drilling

55 |

60

44.0
CUTTINGS: BROWN LEAN CLAY (CL), moist, appears very
stiff, trace fine sand, trace biotite (limited cuttings produced).
48.0
CUTTINGS: BROWN LEAN CLAY WITH BASALTIC
GRAVEL/CLASTS, highly weathered, moist.
50.0
CUTTINGS: BASALT CLASTS, subrounded to subangular,
some vesicles with clay, 1/4" to 1/2" diameter.
56.0

Transitioning to BASALT, rounded to subrounded, 1/16" to 1/4"
diameter, weathered with sand and brown clay.

_| Easy advancement




PROJECT NUMBER:

661508

BORING NUMBER:

MW-16D SHEET 3 OF 4

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2566.45 ft mslft NAVD88 (ground surface)

LOCATION : Steve Ashur Property

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 206442.299, 2536284.241 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 6"

WATER LEVEL:

START : 12/20/16 13:10 END : 12/28/16 11:15

LOGGER : S. Demus/R. Greer_

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

65 |

70

Transitioning to BASALT, rounded to subrounded, 1/16" to 1/4"

diameter, weathered with sand and brown clay.

| Easy advancement

75

80

Driller indicates gravelly conditions, cyclone

getting clogged muffled drill action

85

_| Steady advancement

90

64.0
BASALT, becoming more fine basaltic sand and gravel <1/4"
diameter, subrounded to rounded, weathered.

70.0
BASALT, 1/16" to 1/4" diameter, weathered, increasing
diameter, subrounded.

75.0
Increasing diameter - BASALT, BASALT GRAVEL,
subrounded, coarse - 3/8" diameter with fine to coarse sand.

80.0
BASALT, BASALT GRAVEL, subrounded, coarse - 3/8"
diameter with fine to coarse sand.

85.0
BASALT, 1/8" to 3/8" diameter, becoming more angular,
subangular to angular, fractured, weathered.

87.0
BASALT, angular, more competent, 1/8" to 3/8" diameter, with
fine sand decreasing.

89.0

Harder drilling - slower, hard material increase

in water - mud

BASALT, more weathered, subrounded, up to 1/2" diameter.

Breakthrough - fracture/rubble conditions




PROJECT NUMBER:

661508

BORING NUMBER:

MW-16D

SHEET 4 OF 4

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Steve Ashur Property

ELEVATION : 2566.45 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 206442.299, 2536284.241 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 6"

WATER LEVEL:

START : 12/20/16 13:10

END : 12/28/16 11:15

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

BASALT, more weathered, subrounded, up to 1/2" diameter.

BASALT, subangular to subrounded, 1/8" to 1/2" diameter,
oxidation observed.

BASALT, becoming more fine, angular, decreasing oxidation,
1/8" to 3/8" diameter.

BASALT, angular, "flakes" of BASALT trace oxidation 1/8" to
1/4" diameter.

CUTTINGS: Same as above.

BASALT, angular to subangular, ~1/4" diameter, trace
oxidation, more competent at 109'.

CUTTINGS: BASALT, trace oxidation, 1/8" to 1/4" diameter,
subangular to angular, "flakes", increasing competent.

INTERVAL (FT)
RECOVERY (FT)
#TYPE
91.0
95
98.0
100_|
105_|
107.0
109.0
110 _|
110.5
115 _|
120

Bottom of borehole at 110.5 ft bgs.

Water generated when air applied 1503

Hard drilling
Water constantly generated

Increasing water production
Easier drilling fracture area

Harder drilling

Harder drilling

1605
Hard drilling

Fracture zone - easy advancement
Increase in water at 106" fracture zone

Harder drilling - slower rate at 107'

Terminated drilling at 110" at 1625 12/22/16
12/17/16 at 1047

DTW =96.9' bgs

TD = 110.5' bgs

PID in BZ, HS = 0.0 ppm

Installed a 2" schedule 40 PVC monitoring well
with 0.010" slotted screen from 105' to 90' bgs,
see UPRR Freeman field notebook for
installation details

LOGGER : S. Demus/R. Greer_

Breathing Zone FID (ppmi
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PROJECT NUMBER: BORING NUMBER:

661508 MW-17D SHEET 1 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Air Rotary, Hammer Bit

WATER LEVEL:

START : 4/3/17 10:10 END : 4/3/

2017 LOGGER : R. McComb

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

STRUCTURE, MINERALOGY

PID (ppm) Breathing Zone FID (ppm

LEAN CLAY (CL), brown (2.5YR 4/3), moist, soft, low to
medium plasticity.

10 10.0

15 15.0

SILT (ML), brown (7.5YR 4/3), moist, medium stiff, little clay;
with trace very fine quartzite sand, become strong brown
(7.5YR 4/6) with depth.

20 20.0

LEAN CLAY (CL), gray to dark gray (7.5YR 5/1) to 7.5YR 4/1),
dry, stiff, low plasticity; with gravel up to 1/2-3/4", low to angular
quartzite.

LEAN CLAY (CL), as 12-13' (quartzite absent), becoming
grayish brown (10YR 5/2) to brown (10YR 5/3) with depth (>
5.

LEAN CLAY (CL)/SILT (ML), brown (7.5YR 5/4) to strong
brown (7.5YR 5/6), dry, stiff, low plasticity clay; thinly laminated
with gray clay.

LEAN CLAY (CL), grayish brown to dark brown (10YR 5/2 to
10YR 5/3), dry, stiff to very stiff, nonplastic.

LEAN CLAY (CL), grayish to dark gray (10YR 5/1 to 10YR 4/1),
moist, soft, low plasticity, trace/few silt.

25 25.0

LEAN CLAY (CL) with SILT (ML), mottled brown (10YR 5/3) to
light brownish gray (10YR 6/2), moist, soft, nonplastic.

30

SILT (ML), reddish brown (5YR 5/4)) to yellowish red (10YR
5/6), moist, slightly cohesive, trace clay.

Drilling with no water being added, advancing
outer casing

10:31 at 10'
BZ =0.0 ppm
10:38 - resume drilling

Role of penetration increase from 12-13', then
decrease below 13'

Moist cuttings 19-20'
11:36 at 20

11:47 - resume drilling - no water in borehole -
moist cuttings
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PROJECT NUMBER:

661508

BORING NUMBER:

MW-17D

SHEET 2 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

ELEVATION :

LOCATION : Freeman, WA

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Air Rotary, Hammer Bit

WATER LEVEL:

START : 4/3/17 10:10

END : 4/3/

2017

LOGGER : R. McComb

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

30.0

35 35.0

SILT (ML), reddish brown (5YR 5/4)) to dark reddish brown
(5YR 3/4), moist, soft, slightly cohesive, some clay with depth.

40 40.0

SILT (ML), as above with dark brown (7.5YR 3/2) clayey silt
from ~35-36', few little coarse sand-sized, angular rock
fragments.

45 45.0

SILT (ML), brown (7.5YR 4/4) to dark brown (7.5YR 3/4), moist,
cohesive, soft with few trace medium sand-sized lithic
fragments, reddish yellow (7.5YR 6/6 to 7.5YR 6/8).

50 50.0

SILT (ML), as above co-mingled with gray (5Y 5/1) clay, trace
quartzite sand-sized lithic fragments.

55 55.0

SANDSTONE, light olive brown (2.5Y 5/4 to 2.5Y 5/6), weakly
indurated, fine grained.

CLAY (CL), light olive brown (2.5Y 5/4) to 2.5Y 5/6), wet, soft;
silty, low plasticity.

60

GRAVELLY LEAN CLAY (CL), olive (5Y 4/3), wet, silty/sandy,
with moderate reddish brown (10R 4/6) and dark reddish-brown
(10YR 3/4), lithic fragments up to 1/2", angular, trace to few
black rock fragments (weathered basalt).

11:56 at 30' (rapid drilling from 20-30' ), moist
cuttings

12:05 - resume drilling - no visible water in
borehole

12:09 at 35' (5' section of rock)

12:15 - resume drilling - no visible water

12:20 at 40" ; 2 full drums of IDW product

12:30 - resume drilling, no visible water

12:35 at 45'

12:49 - resume drilling - no visible water

12:56 at 50', take break at 13:05

13:22 - resume drilling after short break - trace
free water

Little returns below 50'

Few returns from 51-55'

13;15 at 55'
At 55', attempt to get grab groundwater sample
14:15 collected MW17D-GW55-040317

7| 3-40 ml vials for 8260B ]

14:32 - resume drilling - water blown from
borehole

55-60' - few returns 1




PROJECT NUMBER:

661508

BORING NUMBER:

MW-17D

SHEET 3 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Air Rotary, Hammer Bit

WATER LEVEL:

START : 4/3/17 10:10

END : 4/3/2017

LOGGER : R. McComb

DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) : SOIL NAME, USCS GROUP SYMBOL
Q ) )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE Bi?EHD?RﬁL(I:_/IANS(IBNISI;_U[I)g III__(ISIé\IéB
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE 9} STRUCTURE, MINERALOGY d
PID (ppm) Breathing Zone FID (ppm
60.0 53 o] WELL GRADED GRAVEL WITH CLAY AND SAND (GW/GC),
| < 4o/ variegated moderate reddish brown (10R 4/6) to dark reddish _| Driller injects water in order to facilitate returns
< s’»] brown (10R 3/4) to pale yellowish-brown (10YR 6/2) and pale
3 27/ greenish yellow (10Y 8/2); trace silt; angular gravel up to 15:15 at 60'
] » »0) 1/4-1/2" with some mudstone. T
L)
| ) i
¢ 4
<40
: 337 :
257
65_| 65.0 A
¢ s] WELL GRADED GRAVEL WITH CLAY AND SAND (GW/GC),
| < 4-s/ as above 60-65' but with some black (N1) coarse sand-sized | 15:28 at 65'
2% rock fragments (basaltic?), wet. 15:43 - resume drilling, not injecting water for
1 ;;; | this run
(s 20
L)
| o) i
¢ 4o
<40
| B 1
222
70_| 70.0 1A
WEATHERED BASALT, black (N1) with abundant weathered
| rock fragments, variegated pale yellowish-brown (10YR 6/2), | 15:55 at 70", few returns from 65-70'
reddish brown (10R 4/6) to dark reddish brown (10R 3/4), wet.
| | 16:04 - resume drilling at 72', driller adds little
water to clear hole
72-75' - driller adds no water, water is blown
N | from hole while drilling 72-75' (formation water)
75 75.0 . . . |
BASALT, black (N1) angular rock fragments up to 1", generally Resuming drill mode, will get water level - check
1 1/4" or less, somewhat platy, with trace to few red to reddish | 22 AM on 4/4
brown (2.5Y 4/6 to 2.5Y 4/4) sand-sized rock fragments; wet, ??at75' -DTW -
| moderate weathered to fresh basalt. 1 start 75' on 4/4/17
MW17D-GW75-040417 for 8260B; 3-40 ML
- - vials
80 80.0
BASALT, black (N1) angular rock fragments up to 1", generally
| 1/4" or less, somewhat platy, with trace to few red to reddish | 08:42 at 80'
brown (2.5Y 4/6 to 2.5Y 4/4) sand-sized rock fragments; wet, 75-80' - water bearing, still advancing outer
moderate weathered to fresh basalt. casing
T 7] 08:52 - resume drilling
85 85.0
BASALT, same as 75-80', basalt rock fragments generally less
| than 1/8", platy, with trace quartz coating/variegated filling, | 09:00 at 85'
trace to few poorly indurated stiff clay grain, yellow (2.5Y 7/8) to 80-85' - water bearing
olive yellow (2.5Y 6/8); wet (fracture fill material?). 09:08 - resume drilling
T 7] 85-90' - water bearing, perhaps more so than
above 85'
90




PROJECT NUMBER:

661508

BORING NUMBER:

MW-17D

SHEET 4 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

ELEVATION :

LOCATION : Freeman, WA

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Air Rotary, Hammer Bit

WATER LEVEL:

START : 4/3/17 10:10

END : 4/3/2017

LOGGER : R. McComb

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

[0}
INTERVAL (FT) S
[¢] SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
& DENSITY OR CONSISTENCY, SOIL
#TYPE 9} STRUCTURE, MINERALOGY
90.0 BASALT, same as 85-90' with trace light olive brown clay from
| ~94.5-95'; wet, soft.
95 95.0
BASALT, black (N1), angular platy rock fragment generally
| 1/8-1/16" length, trace to no accessory/secondary
mineralization; water bearing zone, some rock fragments with
| grainy texture; brittle.
100 | 100.0
BASALT, same as 95-100', platy fragments up to 3/4", brittle
| (easily broken) water bearing interval, trace pyrite/metallic
secondary mineralization.
I BASALT, as 95-100', perhaps not as brittle (more difficult to
105 | break), dry, no secondary mineralization observed.
110 | 110.0
115 |
120

08:18 at 90' - water bearing
09:30 - resume drilling 90-95'

10:27 - resume drilling 95-100'

10:37 - pause drilling to empty - 500 gallon poly
tank at 100'

95-100' - prolific (?) water bearing zone

11:07 - return to drilling
100-105' - intense start - abundant water
evaluated through borehole

Collected MW17D-GW104-040417 in 3-40 ml
vials for 9260B

Driller decided to seal off upper zoe above 104'
because of quantity of water produced (~500
gallon/5' interval)

Poured 1 bucket of time release bentonite
pellets and allow to hydrate, will set p N

11:27 at 105" - another 500 gallon poly tank E
filled

104-106' - very little water returned
1322 - drilling resumes (106-116") ]

13:50 at 116"
13:53 - resume drilling (116-126"), no water

~117" - dust cut

119' - heavy dusting




PROJECT NUMBER: BORING NUMBER:
661508 MW-17D SHEET 5 OF 8
X SOIL BORING LOG
PROJECT : Grain Handling Facility at Freeman LOCATION : Freeman, WA
ELEVATION : DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.
COORDINATES : (ft NAVD88) DRILLING METHOD AND EQUIPMENT : Air Rotary, Hammer Bit
WATER LEVEL: START : 4/3/17 10:10 END : 4/3/2017 LOGGER : R. McComb
DEPTH BELOW SURFACE (FT) COMMENTS

SOIL DESCRIPTION

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

125 |

130

120.0

130.0

BASALT, as 95-100', perhaps not as brittle (more difficult to
break), dry, no secondary mineralization observed.

135 |

140

140.0

BASALT, as 104-126', perhaps not as brittle (more difficult to
break), dry, no secondary mineralization observed.

1420 at 126'
14:22 - resume drilling (127-136") (no water
observed after connection)

145 |

150

BASALT, as 104-126', perhaps not as brittle (more difficult to
break), dry, no secondary mineralization observed.

| 147" - wet cuttings

14:50 at 136'
14:53 - resume drilling 136-146'

| 15:19 at 146" - dust cut continued below 138’

1524 - resume drilling 146-156' - no water
observed after connection

149" - water from borehole




PROJECT NUMBER:

661508

BORING NUMBER:

MW-17D

SHEET 6 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Air Rotary, Hammer Bit

WATER LEVEL:

START : 4/3/17 10:10

END : 4/3/

2017 LOGGER : R. McComb

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

- wet cuttings at 157" - still BASALT, but drying up wit depth.

- trace water at 158'".

BASALT, black (N1), angular platy rock fragments, somewhat
blochy at 150", generally 1/8-1/16" in length, none to trace
secondary mineralization.

| 150-151" - less water produced, drying as

advanced deeper

155' - no visible water being blown from hole

15:53 - at 156' - diverter pipe, perhaps cyclone

“| becoming closed with cuttings

16:07 - resume drilling 156-166' - no water
blown from hole; however first cuttings were wet

160’ - dusting very slightly; water absent from
cuttings

163’ - dusting increases

DEPTH BELOW SURFACE (FT) o
INTERVAL (FT) S
%)
RECOVERY (FT) | X
<
#TYPE | &
150.0
155 |
160 | 160.0
165_|
170 | 170.0
175 |
180

BASALT, as 150-166'".

- cuttings are wet from 177-178".

- a "deeper" black color of basalt being cut at 178-179'
(smoother texture).

16:45 at 166'

07:20 - resume drilling on 4/5/17 - very little
water evacuated upon start of drilling
Little to no free water below ~170-171"

Dusting at 172"
07:50 at 176"; 07:54 - resume (drilling 176-186',
no water after connection)

Very wet cuttings from 178' - but no water
dripping from cyclone, few return below 180" -
moisture dissipates below 182'




PROJECT NUMBER:

661508

BORING NUMBER:

MW-17D

SHEET 7 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

ELEVATION :

LOCATION : Freeman, WA

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Air Rotary, Hammer Bit

WATER LEVEL:

START : 4/3/17 10:10

END : 4/3/2017

LOGGER : R. McComb

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

BASALT, as 150-166".

- cuttings wet at 186'.

| 08:18 at 186' - no water after connection

1870190’ - driller reports very soft zone

WEATHERED BASALT WITH CLAY, variegated olive gray,

moderate yellow-brown (10YR 5/4) weathered and basaltic rock

fragments, grainy in texture.
- rapid drip from 188-190'.
- hard bottom - very few to no returns at 191".

- at 192", driller reports softer/ ?? of hammer on bottom.

CLAY (CL), yellowish-brown (10YR 5/8) to brownish-yellow
(10YR 6/6), wet, soft to stiff, with few weathered black/dark
gray basaltic rock fragments.

09:55 at 193'; after trying to get circulation
without injecting water, driller proceeds to inject
water to get circulation back

#TYPE
| 180.0
190 | 190.0
200 | 200.0

210

CLAY (CL), WITH SILT (ML) and GRAVEL, variegated light
olive brown (2.5Y 5/6) to red (2.5YR 4/6 to 2.5YR 4/8), soft to
stiff, with weathered basaltic rock fragments, wet.

10:17 - drilling begins 196-206', water in hole,
driller not injecting any water, needed very little
to regain circulation

197" - Driller injects again to get circulation
10:28 - injecting water at 197"

Soft at 201" - not injecting at this point

203' - few returns, driller injects at ??

10:54 - drilling 206-216' - water turns as
brownish yellow color

WELL GRADED SAND (SW) WITH TRACE CLAY, pale brown
to light yellowish-brown (10YR 6/3 to 10YR 6/4), micaceous,
quartzitic, medium to fine grained, angular to subangular
quartz, wet.

First mica/sand

Breathing Zone FID (ppmi




PROJECT NUMBER:

661508

BORING NUMBER:

MW-17D

SHEET 8 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Air Rotary, Hammer Bit

WATER LEVEL:

START : 4/3/17 10:10

END : 4/3/2017

LOGGER : R. McComb

DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) : SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE Bi?EHD%ﬁL(I:_/IANS(IBNISI;_U[I)E III__(ISIé\JSG
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE [O) STRUCTURE, MINERALOGY :
PID (ppm) Breathing Zone FID (ppm
210.0 CLAY (CL) WITH FINE SAND AND SILT, red (10R 4/6), moist,
| soft to medium. | |
215 | ] ]
7 WELL GRADED SAND (SW) WITH TRACE CLAY, as ]
| 208-210', wet. | At 216" - abundant quartz sand and mica
11:55 - begin drilling 216-226' - little amount of
| _| water being produced |
220 | 220.0 _ ] —
’ CLAY (CL)/SILT (ML) and LITTLE SAND, pale yellow (2.5Y ]
| 8/2), (on Munsel white scale), fine sand, trace/few mica. _| Clay-like - white - little to no water
221' - water changes to milky white/yellow color
221-231" - very little returns, driller injects
N | periodically to get returns to surface ]
225 | ] ]
| | 228’ - injecting water |
230 | ] ]
231.0
Bottom of borehole at 231 ft bgs.
235 | _ |
240




661508

PROJECT NUMBER:

BORING NUMBER:

MW-18D SHEET 1 OF 6

2m-

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Duane Lashaw Property

ELEVATION : 2513.40 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 206366.217, 2538415.462 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : B-90 6", Air Rotary

WATER LEVEL:

START : 1/4/17 10:27

END : 1/9/17 15:15

LOGGER : H. Endo

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

Original soils, sparse grass - agricultural field at

Background VOC = 0.0 ppm ]

5 1/2" drill head with ~6" ream, drive casing with

Driller: Cuttings water bearing, fractures, faster

Stop drilling at 22' to pull rods for groundwater

Driller: Harder drilling, less fracture, still water

Driller: continued hard drilling, more competent,
less fractured, unknown if water bearing or
residual water in casing at 25' bgs to 30' bgs ]

DEPTH BELOW SURFACE (FT) © SOIL DESCRIPTION
INTERVAL (FT) S
[¢] SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
& DENSITY OR CONSISTENCY, SOIL
#TYPE | © STRUCTURE, MINERALOGY
0.0 CLAYEY SILT (ML), dark brown (10YR 3/3), moist, very soft, no
| odor, low plasticity. 1
surface
Begin drilling on 1/4/17 at 1027
1 | advance
5 5.0
CLAYEY SILT (ML), same as 0' to 5' but very dark grayish
| brown (10YR 3/2), trace coarse sand. |
10 10.0
{1 | WELL GRADED SAND WITH SILT (SW-SM), very dark gray
1 L1 11 (5Y 3/1), medium dense, oily, no odor, fine to coarse sand, low |
} | } | } to nonplastic silt.
] HR i
i
| L) | Driller: Hard drilling at 12 - 1100
I | [ | |
I | [ | |
B [k B
1
15 | 15.0 !
I i | i | POORLY GRADED SAND WITH SILT AND BASALTIC FINE
| L1111 GRAVEL (SP-SM), very dark gray (5Y 3/1), dense, dry, no |
} | } | } odor, fine to medium sand, nonplastic silt, 50% rounded to
Ph slightly angular basaltic gravel/clasts 1/16" to 3/16", basalt
T | l | 1 | clasts 1/4" to 1/2" diameter. T
[
’ \ } \ ‘, \ | 1130
| } | } | } | Driller: Water bearing fracture at 17.5'
Il
[
20 | 200 1! il
Transition to WEATHERED BASALT, greenish black (10Y drilling
| 2.5/1), coarse sand to fine gravel size fragments (1/16" to 1/2") |
with medium to coarse sand sized quartz or feldspar/calcite.
| | 1140
| | grab sample. DTW = 4.8' bgs
25 25.0 At 1320, resume drilling
WEATHERED BASALT, greenish black (10Y 2.5/1), 1/8" to 1/2" ’ - \
| diameter fragments. | bearing at 22" to 25
1355
30




661508

PROJECT NUMBER: BORING NUMBER:

MW-18D SHEET 2 OF 6

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2513.40 ft mslft NAVD88 (ground surface)

LOCATION : Duane Lashaw Property

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 206366.217, 2538415.462 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : B-90 6", Air Rotary

WATER LEVEL:

START : 1/4/17 10:27 END : 1/9/17 15:15 LOGGER : H. Endo

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

35

30.0

35.0

WEATHERED BASALT, greenish black (10Y 2.5/1), 3/4"
diameter fragments, transitioning to competent basalt.

40

40.0

COMPETENT BASALT, greenish black to black (10Y 2.5/1),
1/16" to 1/4" diameter subangular fragments.

45

45.0

COMPETENT BASALT, greenish black to black (10Y 2.5/1), up
to 3/8" diameter subangular fragments with trace pale green to
grayish green (olivine), with trace pyrite - like metallic minerals.

50

50.0

COMPETENT BASALT, greenish black to black (10Y 2.5/1), up
to 3/8" diameter subangular fragments with trace pale green to
grayish green (olivine), with trace pyrite - like metallic minerals.

55

55.0

COMPETENT BASALT, greenish black to black (10Y 2.5/1), up
to 3/8" diameter subangular fragments with trace pyrite - like
metallic minerals.

| 1215

60

COMPETENT BASALT, greenish black (10Y 2.5/1), 1/16" to
1/4" diameter fragments, fine to coarse sand diameter, trace
pyrite-like metallic minerals.

1445

Driller: Same hard, slow drilling, either water
bearing or residual water in casing, possible
flow down casing, stop drilling

1/6/17 - resume drilling at 0908, air comp. on
and water flowing up

Driller: Hard drilling

0935
Driller: At ~40', moderately easier drilling

1005

Driller: At 44', set casing and proceed with open |
hole drilling, 490 gal of formation water from 34
to 44' (no driller water), most likely water
cascading down casing. Pull casing up 2' and
pour pellet bentonite to seal casing and
borehole, pause at 1110

Driller: Hard drilling, little to no water

_| Driller: Blowing air comes up, mostly oily




661508

PROJECT NUMBER: BORING NUMBER:

MW-18D SHEET 3 OF 6

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2513.40 ft mslft NAVD88 (ground surface)

LOCATION : Duane Lashaw Property

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 206366.217, 2538415.462 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : B-90 6", Air Rotary

WATER LEVEL:

START : 1/4/17 10:27 END : 1/9/17 15:15 LOGGER : H. Endo

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

65

60.0

65.0

COMPETENT BASALT, greenish black (10Y 2.5/1), 1/16" to
1/4" diameter fragments.

70

70.0

COMPETENT BASALT, greenish black (10Y 2.5/1), 1/8" to 1/4"
diameter fragments, fine to coarse sand diameter, trace
pyrite-like metallic minerals.

75

75.0

COMPETENT BASALT, greenish black (10Y 2.5/1), 1/8" to 1/4"
diameter fragments, fine to coarse sand diameter, trace
pyrite-like metallic minerals.

80

80.0

COMPETENT BASALT, greenish black (10Y 2.5/1), 1/8" to 1/4"
diameter fragments, fine to coarse sand diameter, trace
pyrite-like metallic minerals.

85

85.0

COMPETENT BASALT, greenish black (10Y 2.5/1), 1/8" to 1/4"
diameter fragments, fine to coarse sand diameter, trace
pyrite-like metallic minerals.

90

COMPETENT BASALT, greenish black (10Y 2.5/1), 1/8" to 1/4"
diameter fragments, fine to coarse sand diameter, trace
pyrite-like metallic minerals.

| 11240

Driller: Hard drilling, fine particles are probably
pulverized

12:50
Driller: Hard drilling

1305
Drilling: Hard drilling

1320
Driller: Hard drilling, maybe fractures, some
water being produced, not enough to sample

1356

Driller: Hard drilling, producing more water from

80' to 85', take grab water sample

TD = 85.0' bgs T
DTW = 59.1' bgs




PROJECT NUMBER:

661508

BORING NUMBER:

MW-18D

SHEET 4 OF 6

2m-

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Duane Lashaw Property

ELEVATION : 2513.40 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 206366.217, 2538415.462 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : B-90 6", Air Rotary

WATER LEVEL:

START : 1/4/17 10:27 END : 1/9/17 15:15 LOGGER : H. Endo

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

COMPETENT BASALT, greenish black (10Y 2.5/1), 1/8" to 1/4"
diameter fragments, fine to coarse sand diameter, trace
pyrite-like metallic minerals.

COMPETENT BASALT, grayish black to black (N2-N1), 1/16"
to 1/4" platy rock fragments, angular, no accessory minerals.

COMPETENT BASALT, grayish black to black (N2-N1), 1/16"
to 1/4" platy rock fragments, angular, with pale green
non-metallic accessory minerals at ~102".

COMPETENT BASALT, grayish black to black (N2-N1), 1/16"
to 1/4" platy rock fragments, angular, no accessory minerals,
trace pyrite at 105' to 106', 109.5' to 110’ trace brown (5YR 6/4)

COMPETENT BASALT, grayish black to black (N2-N1), 1/16"
to 1/4" platy rock fragments, angular, no accessory minerals,
with little medium bluish gray (5B 5/1) ? fragments form 112' to

WEATHERED BASALT (?), grayish black to black (N2-N1) with
abundant grayish green (5G 5/2) rock fragments, little clay,
olive to olive gray (5Y 4/2 to 5Y 4/3), soft, with trace pale brown
(weathered/oxidized) basaltic rock fragments.

DEPTH BELOW SURFACE (FT) o
INTERVAL (FT) S
Q
RECOVERY (FT) | T
<
#TYPE | &
90.0
95 95.0
100 | 100.0
105 | 105.0
| rock fragments.
110 | 110.0
| 115.
115 | 115.0
120

1457
Driller: Same hard drilling

1520

Stop drilling, TD - 95' bgs

Driller: Hard drilling, may have produced more
water near TD ]
1010 T
Resume drilling on 1/9/17 at 95', borehole
produces several gallons per minute water 1

119117

Pale green accessory minerals at ~102' (non-
metallic), 100-105', no noticeable change in
water volume from borehole

105" to 106' - Trace pyrite
Driller Reports - minor fractures, small (<1-2"
drop) in drill from ~105' to 106' bgs

109.5'to 110’
Driller Reports: Soft drilling

110" to 115" - no change in water volume
produced

~112' 1
Color change (pale green?) (medium bluish gray
5B 5/1) grains 1

115'to 116"

Clay, volume of cutting greatly reduced, volume
of water reduced somewhat from 115' to 120";
very few cuttings being removed from borehole




PROJECT NUMBER:

661508

BORING NUMBER:

MW-18D

SHEET 5 OF 6

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2513.40 ft mslft NAVD88 (ground surface)

LOCATION : Duane Lashaw Property

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 206366.217, 2538415.462 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : B-90 6", Air Rotary

WATER LEVEL:

START : 1/4/17 10:27 END

:1/9/17 15:15 LOGGER : H. Endo

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

120.0

125 |

127.0

COMPETENT BASALT, black to grayish black (N1 to N2)
layered with some grayish green basaltic rock fragments, trace
dense gray clay grains.

_| No noticeable increase in water from 120" to
125'

| Driller says at 122" to 127', the drilling was softer

COMPETENT BASALT, black to grayish black (N1 to N2)
layered with some grayish green basaltic rock fragments, trace
dense olive to olive gray clay grains.

130 | 130.0

COMPETENT BASALT, black to grayish black (N1 to N2), 1/8"
to 1/4" angular rock fragments, with trace very light gray to
white secondary mineralization and trace brown-gray rock
fragments.

127' - hard drilling - no noticeable difference in
water volume

135 | 135.0

COMPETENT BASALT, black to grayish black (N1 to N2), 1/8"
to 1/4" angular rock fragments, with trace very light gray to
white secondary mineralization.

_| No change in volume of water from 130" to 135'

140 | 140.0

COMPETENT BASALT, as 127' to 130" with trace brownish
gray rock fragments and few medium bluish gray (5B 5/1) rock
fragments.

_| No change in water volume from 135' to 140’

145 | 145.0

COMPETENT BASALT, as 127' to 130" with trace brownish
gray rock fragments and few medium bluish gray (5B 5/1) rock
fragments.

150

COMPETENT BASALT, black to grayish black (N1 to N2), 1/8"
to 1/4" length predominately, angular little greenish-black (5G
2/1), dense, brittle (weak) weathered basaltic rock fragments
(148' to 150').

| 20' screen interval from ~145' to 165' (see field
log book for construction details)

148 - Soft
No change in water volume from 145' to 150’

Breathing Zone FID (ppmi




PROJECT NUMBER:

661508

BORING NUMBER:

MW-18D

SHEET 6 OF 6

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2513.40 ft mslft NAVD88 (ground surface)

LOCATION : Duane Lashaw Property

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 206366.217, 2538415.462 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : B-90 6", Air Rotary

WATER LEVEL:

START : 1/4/17 10:27

END : 1/9/17 15:15

LOGGER : H. Endo

DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) : SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE EQ%?EHD%'TL?_/IANS(IBNIS_U[I)ET:(ISQSG
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE 9} STRUCTURE, MINERALOGY d
PID (ppm) Breathing Zone FID (ppm
150.0 COMPETENT BASALT, black to grayish black (N1 to N2), 1/8"
| to 1/4" length predominately, angular little greenish-black (5G _| Maybe a slight increase in volume 150" to 155'
2/1), dense.
155 | 155.0 ]
COMPETENT BASALT, black to grayish black (N1 to N2), 1/8"
| to 1/4" length predominately, angular little greenish-black (5G | 155' to 158" - Soft drilling, harder at 158" to 160",
2/1), dense. perhaps an increase in volume of water from
| | 155'to 160’ |
160 | 160.0 ]
COMPETENT BASALT, black to grayish black (N1 to N2), with
| few greenish black (5G 2/1) weak (brittle) rock fragments. | |
165 | 165.0
Bottom of borehole at 165 ft bgs.
170 | ] ]
175 | ] ]
180




PROJECT NUMBER:

661508

BORING NUMBER:

MW-19D SHEET 1 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Freeman, WA

ELEVATION : 2623.72 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210343.449, 2539718.491 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : B-90, 6", Air Rotary

WATER LEVEL:

START : 1/17/17 09:10

END : 11/

7/2017 LOGGER : R. McComb

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

| 0930 at &' bgs

| 0945 at 10" bgs

[0}
INTERVAL (FT) S
[¢] SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
& DENSITY OR CONSISTENCY, SOIL
#TYPE 9} STRUCTURE, MINERALOGY
0.0 LEAN CLAY (CL), brown (7.5YR 4/3), moist, soft, medium
| plasticity.
5 5.0
SILT (ML), strong brown (7.5YR 4/6), dry, medium consistency.
7 SILTY SAND (SM), strong brown (7.5YR 4/6), dry, loose,
| well-graded, angular.
10 10.0
SILT (ML), light brown (7.5YR 6/4), dry, loose to medium
| dense, with little clay and rare angular quartz up to 1/4".
15 15.0
20 20.0
SILT (ML), light brown (7.5YR 6/4) to brown (7.5YR 5/4), dry to
| slightly moist, loose to medium dense, trace clay.
25 25.0
30

| 1005 at 20" bgs

Breathing Zone = 0 ppm
Advancing outer casing while drilling

Used a few gallons water at ~25' to help remove

| cuttings




PROJECT NUMBER:

661508

BORING NUMBER:

MW-19D

SHEET 2 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2623.72 ft mslft NAVD88 (ground surface)

LOCATION : Freeman, WA

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210343.449, 2539718.491 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : B-90, 6", Air Rotary

WATER LEVEL:

START : 1/17/17 09:10 END : 11/

7/2017 LOGGER : R. McComb

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

35

40

_| At 33" - some lithic fragments in cuttings

45

50

55

[0}
INTERVAL (FT) S
[¢] SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
& DENSITY OR CONSISTENCY, SOIL
#TYPE 9} STRUCTURE, MINERALOGY
30.0 SILT (ML) with few stringers/layers of LEAN CLAY (CL), brown
(7.5YR 4/4) to (7.5YR 5/4), moist, medium dense to loose; with |
trace to few quartzite rock fragments, angular up to 1/16-1/4" in
length. |
35.0 ]
40.0
SILT (ML) with few stringers/layers of LEAN CLAY (CL), as
above with lithic fragments; few returns. |
45.0 _
50.0
CLAY (CL), olive (5Y 5/4 to 5Y 5/6); abundant weathered rock
fragments up to 1/4", angular, wet. |
55.0

60

1035 at 30' bgs

1100 at 40' bgs
Driller injected some water at 40' bgs to facilitate
cuttings removal

40-50' - relatively rapid drilling, multiple "sot"
interval, driller injects abundant water to remove
cuttings

1123 at 50' bgs
50-60 - Drill adds water to facilitate cuttings
removal

After lunch the driller said that ?? started drilling
and added air, no water was blown from hole




PROJECT NUMBER:

BORING NUMBER:

661508 MW-19D

SHEET 3 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2623.72 ft mslft NAVD88 (ground surface)

LOCATION : Freeman, WA

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210343.449, 2539718.491 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : B-90, 6", Air Rotary

WATER LEVEL:

START : 1/17/17 09:10 END : 11/

7/2017

LOGGER : R. McComb

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

STRUCTURE, MINERALOGY

PID (ppm)

65

60.0

65.0

70

70.0

CLAY (CL), olive (5Y 5/4 to 5Y 5/6); abundant weathered rock
fragments up to 1/4", angular, wet.

75

75.0

80

80.0

CLAY (CL), as above; abundant weathered rock fragments,
dark grayish-brown (10YR 4/2), light olive brown (5Y 5/6) and
moderate brown (5YR 3/4).

85

85.0

90

SAND (SW) with SILT AND CLAY; wet; with few black (N1) to
grayish black (N2) weathered basaltic rich fragments;
predominately dark grayish brown (10YR 4/2), light olive brown
(5YR 3/4) angular rock fragments 1/16-1/4" in length.

BASALT, black (N1) to grayish black (N2), fresh, fine to coarse
sand-sized grains.

1230 at 60' bgs, litt
connection at 60'

le to no water made after

Rapid drilling from 60-70' bgs
Driller continues to add water to facilitate

cuttings removal

At 70' (1247), borehole allowed to rest to see if
water is produced... 1300, blew well - no water

produced
1310 - after connec
borehole - no water

1520 at 80' bgs - Driller reports seeing no water

being produced

Driller worked rods up and down multiple times,

tion at 70' bgs, blew

blowing air and no water was observed from

borehole

82-83' - Rig chatter

Hard drilling

increases

Breathing Zone FID (ppmi




PROJECT NUMBER:

661508

BORING NUMBER:

MW-19D

SHEET 4 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2623.72 ft mslft NAVD88 (ground surface)

LOCATION : Freeman, WA

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210343.449, 2539718.491 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : B-90, 6", Air Rotary

WATER LEVEL:

START : 1/17/17 09:10

END : 11/

7/2017 LOGGER : R. McComb

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

[0}
INTERVAL (FT) S
[¢] SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
& DENSITY OR CONSISTENCY, SOIL
#TYPE 9} STRUCTURE, MINERALOGY
90.0 BASALT, black (N1) to grayish-black (N2); 1/16-1/4" in length,
| fresh.
| BASALT, black (N1) to grayish-black (N2) with abundant
grayish-brown (5YR 3/2) to moderate brown (5YR 3/4)
weathered basaltic rock fragments and trace moderate yellow
1 green (5GY 7/4) secondary minerals.
| BASALT, black (N1) to grayish-black (N2), fresh, 1/16-1/4" in
length.
95 95.0
BASALT, black (N1) to grayish-black (N2), fragments 1/16-1/4"
| strong/fresh, trace dark reddish brown oxidation.
100 | 100.0
105 | 105.0
7 - trace grayish-brown (5YR 3/2) coated grains at 109'.
110 _| 110.0
7 - trace grayish brown (5YR 3/2) coated grains from 112-113'".
115 | 115.0

120

BASALT, black (N1) to grayish-black (N2) fragments 1/32-1/4" -
fabular, angular with trace grayish-brown stained rock
fragments.

90' - Driller runs 5' rod to 98' bgs
- advancer outer casing to 95' bgs also

92-95' - Driller reports hard drilling

Drilling stops at 95' bgs

Rods pulled, 2 buckets bentonite added to
temporarily seal bottom of 6" casing, casing
elevated 6' overnight to allow bentonite to
hydrate casing at 89' bgs, tagged bottom of
borehole at 94.8' bgs, tagged water at 80.75' 1
bgs

Advancing open borehole from 95' at 0918 1

97' - Water production occurred

Some brown staining at 107’ bgs

1000 at 110" bgs

112-113' - some more oxidized rock fragments

1004 at 115’ bgs




PROJECT NUMBER:

661508

BORING NUMBER:

MW-19D

SHEET 5 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2623.72 ft mslft NAVD88 (ground surface)

LOCATION : Freeman, WA

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210343.449, 2539718.491 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : B-90, 6", Air Rotary

WATER LEVEL:

START : 1/17/17 09:10

END : 11/17/2017

LOGGER : R. McComb

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

INTERVAL (FT)
RECOVERY (FT)
#TYPE
120.0
125 | 125.0
130 | 1300
135 |
140 | 140.0
145 |

150

BASALT, black (N1) to grayish-black (N2) fragments 1/32-1/4" -

fabular, angular with trace grayish-brown stained rock
fragments.

- trace vesicular basalt fragments from 139-140'".

- white lean clay clasts observed at ~140.5'.

1009 at 120’ bgs, driller estimates 10-15 gpm
1118 - Drilling resumes at 120' bgs

| 1123 at 125" bgs

| 1131 at 130’ bgs - borehole continues to
produce abundant water

131-132' - Some white fracture lining
mineralization

1140 at 135’ bgs

1154 at 140" bgs
1308 - Drilling resumes at 140' bgs

BASALT, black (N1) to grayish-black (N2), fresh, trace to no
secondary mineralization/oxidation.

1328 at 145' - Harder drilling from 140-145' bgs
reports driller




PROJECT NUMBER: BORING NUMBER:

661508 MW-19D SHEET 6 OF 8

* SOIL BORING LOG
PROJECT : Grain Handling Facility at Freeman LOCATION : Freeman, WA
ELEVATION : 2623.72 ft mslft NAVD88 (ground surface) DRILLING CONTRACTOR : Environmental West Exploration, Inc
COORDINATES : 210343.449, 2539718.491 (ft NAVD88) DRILLING METHOD AND EQUIPMENT : B-90, 6", Air Rotary
WATER LEVEL: START : 1/17/17.09:10 END : 11/17/2017 LOGGER : R. McComb
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) : SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE Bi?EHD?RﬁL(I:_/IANS(IBNISI;_U[I)E III__(ISIé\IéB
& DENSITY OR CONSISTENCY, SOIL c {
#TYPE | % STRUCTURE, MINERALOGY TESTS, & INSTRUMENTATION
PID (ppm) Breathing Zone FID (ppm
150.0 BASALT, black (N1) to grayish-black (N2), fresh, trace to no
| secondary mineralization/oxidation. | 1337-1350 at 150" bgs |
155 | ] ]
| | 1435-1446 at 155' bgs |
’ - few little light brown to moderate (5YR 5/6 to 5YR 3/4) rock ]
| fragments at ~158'. | |
160 | 160.0 _ |
1 | 1447-1500 at 160’ bgs ]
165 | ] ]
| | 1501-1513 at 165" bgs - end 1/18/17 |
170 | 170.0 | —
] BASALT (as above) with 20-30% dark reddish-brown (10R 3/4) ]
| rock fragments (possibly weathered basalt). | |
BASALT (as 145-173").
175 | _ |
| | 0759-0815 at 175" bgs - begin 1/19/17 |
10' runs beginning 1/19/17
| Change in color of water from gray to slight
Possible WEATHERED BASALT, moderate yellow (5Y 7/60 to brownish tint at ~173-173.5" bgs
1 pale yellowish orange (10YR 8/6) interbedded with fresh basalt, | 0820-0942 at 175-185' bgs |
black (N1) to grayish-black (N2), stiff to hard/dense; fine to
| coarse sand-sized material, angular, trace dense clay. | |
180
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PROJECT NUMBER:

661508

BORING NUMBER:

MW-19D

SHEET 7 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2623.72 ft mslft NAVD88 (ground surface)

LOCATION : Freeman, WA

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210343.449, 2539718.491 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : B-90, 6", Air Rotary

WATER LEVEL: START : 1/17/17 09:10 END: 11/17/2017 LOGGER : R. McComb
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) : SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE EQ%?EHD?RTL(I:_/IANS(IBNISI;_U[I)E III__(ISIé\ISG
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE 9} STRUCTURE, MINERALOGY :
PID (ppm) Breathing Zone FID (ppm
180.0 Possible WEATHERED BASALT, moderate yellow (5Y 7/60 to
| pale yellowish orange (10YR 8/6) interbedded with fresh basalt, | Noticeable increase in water production while
black (N1) to grayish-black (N2), stiff to hard/dense; fine to drilling from 173-185' bgs
| coarse sand-sized material, angular, trace dense clay. | Softer - quicker drilling 177-183' bgs |
’ BASALT, fresh, as above (145-173"). ]
| | 183-195' - BASALT again
(177-180' - Predominately weathered material
185 | 180-183 - interbedded with fresh basalt, 183- ]
BASALT, black (N1) to grayish black (N2) with few weathered 185' bgs - fresh basalt)
| basaltic rock fragments, moderate yellow (5Y 7/6); weathered | . i |
grains abundant at ~187". 0930-0943' - 185-190' bgs
5'rod 185-190' bgs
N -1 Abundant water production from borehole while 1
drilling 185-190' bgs
190 | 190.0 ]
BASALT, black (N1) to grayish-black (N2), fresh, few to little
| weathered rock fragments from 193-195'". | 1020-1058 - 195-200' bgs |
Softer drilling from 195-200' bgs
10' rod from 200-210' bgs
7] | 1201-1218 - 200-210' bgs T
195 | |
Same as 190-195' interspersed with weathered basalt rock
| fragments. | |
200 [ 200.0 ]
BASALT, fresh with trace to few weathered rock fragments.
205 | Gray clay at 204-205' bgs, water turns brown,

210

WEATHERED ROCK FRAGMENTS, brown/yellows with gray
clay and tan clay, few cuttings, no fresh basalt.

few cuttings

| 205-210' - Harder drilling than from 205-208'
bgs

Note: Not sure if weathered basalt or some
other parent rock




PROJECT NUMBER:

661508

BORING NUMBER:

MW-19D

SHEET 8 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Freeman, WA

ELEVATION : 2623.72 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration,

Inc

COORDINATES : 210343.449, 2539718.491 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : B-90, 6", Air Rotary

WATER LEVEL:

START : 1/17/17 09:10 END : 11/17/2017

LOGGER : R. McComb

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

WEATHERED ROCK FRAGMENTS, brown/yellows with gray
clay and tan clay, few cuttings, no fresh basalt, clayey light pink
and white clay clasts, very few attempts returned to surface.

“| Light pink/white clays at ~210-212' bgs

1225-1235 - 210-210' bgs - 5' rod

DEPTH BELOW SURFACE (FT) o
INTERVAL (FT) S
Q
RECOVERY (FT) | X
<
#TYPE | &
210.0
212.0
215 |
220 |
225 |
230 |
235 |
240

Bottom of borehole at 212 ft bgs.




PROJECT NUMBER:

661508

BORING NUMBER:

MW-20D

SHEET 1 OF 6

SOIL BORING LOG

PROJECT : Freeman, Washington

LOCATION : Freeman, WA

ELEVATION : 2616.45 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 209898.038157, 2538322.439851 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Hammer Bit, Air Rotary

WATER LEVEL:

START : 6/12/17 11:00

END : 6/15/17 16:35

LOGGER : J. Ulrich

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm)l

0.0

5.0

4

POORLY-GRADED GRAVEL (GP) FILL (?), sub-rounded, gray,
very loose, very coarse-grained, dry.

LEAN CLAY (CL), dark brown, soft, low plasticity, moist.

10

10.0

15

15.0

SILT (ML), brown, medium stiff, dry, trace clay (<10%).

_| PID at breathing zone = 0.0 ppm (VOCs)

LEAN CLAY (CL), reddish-brown, medium plasticity, moist.

_| PID at breathing zone = 0.0 ppm (VOCs)

20

20.0

SILT (ML), brown, very soft, non-cohesive, stiff, trace clay.

25

25.0

30

LEAN CLAY (CL), brown, high plasticity, moist, trace silt, decrease
in plasticity with depth.

__| PID at breathing zone = 0.0 ppm (VOCs)

LEAN CLAY (CL), same as above; increase in plasticity, dry.

WELL-SORTED GRAVEL (GW), reddish-orange, medium to
coarse grained, sub-angular, dry.

_| PID at breathing zone = 0.0 ppm (VOCs)

Drilling with no water; Lead rod is ~4.5' long - bit
~0.5' = 5' lead stick




661508

PROJECT NUMBER: BORING NUMBER:

MW-20D SHEET 2 OF 6

SOIL BORING LOG

PROJECT : Freeman, Washington

LOCATION : Freeman, WA

ELEVATION : 2616.45 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 209898.038157, 2538322.439851 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Hammer Bit, Air Rotary

WATER LEVEL: START : 6/12/17 11:00 END : 6/15/17 16:35 LOGGER : J. Ulrich
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
[&] ) 3
RECOVERY (FT) | T COLOR, MOISTURE CONTENT, RELATIVE %?EHDORTLE&SGINFGEU?DR%QSG
3 DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATIOI\]
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)l
30.0 - - -| WELL-GRADED SAND (SW), light brown, medium to coarse
-+ :| grained, sub-rounded, dry with gravel (max 3/8"). i
301¢ | WELL-GRADED SILTY GRAVEL (GW-GM), medium to coarse i
| . . . "
P |.I¢ grained, sub-rounded, gray, dry (max particle size 1/2"). |
0
LEAN CLAY (CL), brown, low plasticity, dry, trace gravel (max ]
3/8").
35 35.0 ]
SILT (ML), reddish brown, soft, non-cohesive, dry, trace
sand/gravel. _| PID at breathing zone = 0.0 ppm (VOCs) |
LEAN CLAY (CL), brown, medium to high plasticity, dry, trace ]
gravel at ~40' bgs.
40 40.0 ]
45 45.0 ]
- same as above with increase in gravel content (max 3/8") and
trace mineralization (calcium sand-sized particles), decrease in |
plasticity with depth.
50 50.0 ]
SILT (ML), dark gray, soft, non-cohesive, dry.
PID at breathing zone = 0.0 ppm (VOCs)
1350: Troubleshoot issue with hydraulics, need to
take rig into shop. Stop at ~53' bgs, resume
7| drilling on 6/14/17 at 1045. T
55 55.0 ]
< o | WELL-SORTED GRAVEL (GW), dark gray, sub-rounded, medium ]
« o o | to coarse grained (max 1/2"), dry. _| PID at breathing zone = 0.0 ppm (VOCs) |
eee
(XX ]
ee e
60 coe




661508

PROJECT NUMBER: BORING NUMBER:

MW-20D SHEET 3 OF 6

SOIL BORING LOG

PROJECT : Freeman, Washington

LOCATION : Freeman, WA

ELEVATION : 2616.45 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 209898.038157, 2538322.439851 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Hammer Bit, Air Rotary

WATER LEVEL:

START : 6/12/17 11:00 END : 6/15

17 16:35 LOGGER : J. Ulrich

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm)l

65

60.0

65.0

SILT (ML), olive gray, very soft, dry.

_| PID at breathing zone = 0.0 ppm (VOCs)

70

70.0

-

v e v es s e eeonse

WELL-GRADED SILTY GRAVEL (GW-GM), dlive gray,
sub-angular to angular, fine to coarse grained, dry.

75

75.0

80

80.0

85

85.0

VWO \\A\A S 2 00\ \\d b dn e\ dae e\t ddeeesssssssssea e
LR ARSI RARA RIS I RAA RSN TSI R R RN O o xR O i KK

R R R AR EIR AR IR NN I A R A R R =y

WELL GRADED GRAVEL WITH CLAY (GW-GC), grayish brown,
sub-rounded to sub-angular, coarse grained, low plasticity, moist,
trace iron staining.

- same as above; some calcium mineralization (~15%) observed at
75' bgs.

_| PID at breathing zone = 0.0 ppm (VOCs)

SILT (ML), grayish brown, very soft, dry.

_| Driller indicates decrease in speed of drilling.

90

o000 00000
o000 0000O
o000 0000O

WELL GRADED GRAVEL (GW), olive gray, medium to coarse
grained, sub-angular to sub-rounded, dry, some silt (very soft),
begin to see WEATHERED BASALT at 88',.

BASALT, black, sub-angular to sub-rounded rock fragments, trace
mineralization (calcium?), dry.

e




PROJECT NUMBER:

661508

BORING NUMBER:

MW-20D

SHEET 4 OF 6

SOIL BORING LOG

PROJECT : Freeman, Washington

LOCATION : Freeman, WA

ELEVATION : 2616.45 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 209898.038157, 2538322.439851 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Hammer Bit, Air Rotary

WATER LEVEL: START : 6/12/17 11:00 END : 6/15/17 16:35 LOGGER : J. Ulrich
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
[&] ) 3
RECOVERY (FT) | T COLOR, MOISTURE CONTENT, RELATIVE %?EHDORTLE&SGINFGEU?DR%QSG
3 DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)l
90.0 WEATHERED BASALT, black to mottled (orangish-red, yellow),
a rock fragments (max 1/2"), increasing mineral content and silt with |
depth, dry.
i 1330: Rotation on drill rig fouls, need to bring rig
into the shop to assess repair needs.
95 95.0 ]
] + o 5| WELL-GRADED GRAVEL (GW), mottled (gray/olive/brown), fine to )
i « o o | COarse grained, sub-rounded, trace mineral content, dry. 6/15/17 at 0935: Continue advancing borehole
BASALT, black, sub-rounded to sub-angular, fine to coarse from 93'". ] )
| grained, trace silt, mineralization absent, dry. _| Water level prior to advancing - dry. h
100_{ 100.0 ]
] WEATHERED BASALT, black to mottled gray/olive/brown/yellow, )
a abundant mineralization, fine to coarse with rock fragments, dry. |
] BASALT, somewhat platy, black, sub-angular to angular rock ]
| fragment (max 1/2 inch), trace mineralization (calcium), some _| PID at breathing zone = 0.0 ppm (VOCs) |
metallic secondary mineralization, dry.
105 [ 105.0 ]
_ BASALT, same as above, increase in silt content (<15%) with )
110_] 110.0 depth, moist. 1000: Moisture at 109; but dry immediately after.
_ BASALT, same as above, dry, no mineralization apparent. )
| Let stand at 111' to see if potential slow recharge,
1010 - no water, continue advance.
115 [ 115.0 ]
% BASALT, same as above, decrease in silt content, dry.
T 3:8 BASALT, same as above, moist. ]
120




661508

PROJECT NUMBER: BORING NUMBER:

MW-20D SHEET 5 OF 6

SOIL BORING LOG

PROJECT : Freeman, Washington

LOCATION : Freeman, WA

ELEVATION : 2616.45 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 209898.038157, 2538322.439851 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Hammer Bit, Air Rotary

WATER LEVEL:

START : 6/12/17 11:00 END : 6/15/17 16:35 LOGGER : J. Ulrich

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm)l

125

120.0

125.0

BASALT, same as above, moist.

130

130.0

BASALT, same as above, increase in silt content (<10%), dry.

135

135.0

BASALT, same as above.

R o] e

WEATHERED BASALT, mottled gray/yellow, orange, olive, brown
(highly weathered), coarse grained sand and rock fragments,
sub-angular (max 1/4"), trace silt, wet.

140

140.0

145

145.0

BASALT, black, coarse grained/rock fragments, somewhat platy,
trace metallic (pyrite?) mineralization, wet.

WEATHERED BASALT, black with calcium/iron staining, medium
to coarse grained/rock fragment (max 1/8"), sub-angular to angular,
trace clay and silt, wet.

150

WEATHERED BASALT, same as above, increase in silt content
(<10%).

RSSNNSS

WEATHERED BASALT, same as above, silt decreases to trace.

1046: First indication of water bearing unit.

1100: Have 139' total rod on hand, will advance to
139" and wait for additional 40" of rod to be
delivered.

Tag WL

DTW: 94.51' bgs ]
Collect grab GW sample from first ~2.5' of water
column (see sample details at 94.5-97" interval log)
1325: resume drilling

Gray GW sample MW20U-GW-depth-061517 at

| 1215 (8W8260C)

Driller notes change in hardness.




PROJECT NUMBER:

661508

BORING NUMBER:

MW-20D

SHEET 6 OF 6

SOIL BORING LOG

PROJECT : Freeman, Washington

LOCATION : Freeman, WA

ELEVATION : 2616.45 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 209898.038157, 2538322.439851 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Hammer Bit, Air Rotary

WATER LEVEL:

START : 6/12/17 11:00

END : 6/15/17 16:35

LOGGER : J. Ulrich

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm)l

WEATHERED BASALT, same as above.

WEATHERED BASALT, black, platy, rounded to sub-rounded, no
mineralization, wet.

WEATHERED BASALT, same as above, transitioning into less
platy, increasing mineralization and decreasing competent basalt,
wet.

BASALT, somewhat platy, sub-rounded, no clear mineralization,
wet.

HIGHLY OR NEW FORMATION (?) WEATHERED BASALT WITH
SILT (?), highly weathered, coarse grained sand particles/rock
fragments, feldspars (?), quartz, iron staining, trace clay, wet.

R
IR AR S
rERRARNR RS

CLAYEY WELL-GRADED GRAVEL (GW-GC), varied (pink,
orange, gray, olive, white, brown), medium to coarse grained,
sub-rounded to sub-angular.

1425: Driller indicates 167-169' very soft/fast
drilling (feels like silt). Water in cuttings difficult to
see % silt, but obviously present.

Very difficult drilling due to clay.

Boring terminated at 178 ft bgs.




PROJECT NUMBER: BORING NUMBER:

661508 MW-21D SHEET 1 OF 5

3 SOIL BORING LOG
PROJECT : Freeman, Washington LOCATION : Freeman, WA
ELEVATION : 2523.07 ft mslft NAVD88 (ground surface) DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.
COORDINATES : 208058.834473, 2535784.669781 (ft NAVD88) DRILLING METHOD AND EQUIPMENT : Schramm, Air Rotary
WATER LEVEL: START : 7/5/17 10:00 END : 7/6/17 09:30 LOGGER : S. Davis
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
[&] ) 3
RECOVERY (FT) | T COLOR, MOISTURE CONTENT, RELATIVE %?EHDORTLE&SGINFGEU?DR%QSG
3 DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)l
0.0 CLAYEY SILT (ML), brown, damp. slightly plastic.
a _| 1000 a.m. - Begin drilling, no water used. |
5 5.0 ]
LEAN CLAY (CL), brown, moist, medium plasticity.
10 10.0 _
LEAN CLAY (CL), brown, wet, medium plasticity.
i Water level prior to sampling |
SANDY CLAY (CL), brown clay, wet, poorly graded basalt and,
15 15.0 predominately coarse, trace fine basalt gravel. ] |
T : : : SANDY GRAVEL, black oxidation, wet, well graded fine gravel, ]
a « » o | medium to coarse sand, basaltic, angular to sub-angular, | |
® ¢ o | weathered basalt.
LN ]
a eee ] .
< o o| - grades with increased gravel content and trace medium gravel.
. LN ] - -4
LN ]
20 | 20.0 cee 1045 - Stop drilling to collect grab groundwater
WEATHERED BASALT, black, yellow brown to reddish brown, sample.
a wet, coarse sand to medium gravel up to 3/4", abundant weathered | ]
rock fragments.
_ | 1115 - Collect sample MW-21D-GW-20 |
Water level at 15' bgs 070517
T BASALT, black, wet, platy rock fragments up to 5/8", trace 1125 - Resume drilling ]
| oxidation, angular, yellow brown to reddish brown trace sand | |
particles.
25 25.0 _ _
T BASALT, same as above, rock fragments up to 1/2". ]
| | 1200 - Remove drill rod at 29.5' bgs to install
bentonite seal to drill open hole.
30




PROJECT NUMBER:

661508

BORING NUMBER:

MW-21D

SHEET 2 OF 5

SOIL BORING LOG

PROJECT : Freeman, Washington

LOCATION : Freeman, WA

ELEVATION : 2523.07 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 208058.834473, 2535784.669781 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm, Air Rotary

WATER LEVEL:

START : 7/5/17 10:00

END : 7/6/17 09:30

LOGGER : S. Davis

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

35

30.0

35.0

BASALT, black, dry, angular rock fragments up to 1/2",
predominately less than 1/4", platy, no weathering observed.

40

40.0

BASALT, same as above, fragments up to 3/8".

45

45.0

50

50.0

BASALT, same as above, fragments up to 1/4".

| 1400

55

55.0

BASALT, black, dry, angular rock fragments up to 1/2",
predominately less than 1/4", somewhat platy.

| 1420
Hard drilling

60

BASALT, same as above, increased moisture in cuttings but no
evidence of fractures, likely due to bentonite seal failure.

Breathing Zone FID (ppm)|

1325 - Resume drilling, seal successful, dry
cuttings during open hole drilling.




PROJECT NUMBER:

661508

BORING NUMBER:

MW-21D

SHEET 3 OF 5

SOIL BORING LOG

PROJECT : Freeman, Washington

LOCATION : Freeman, WA

ELEVATION : 2523.07 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 208058.834473, 2535784.669781 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm, Air Rotary

WATER LEVEL:

START : 7/5/17 10:00 END : 7/6/17 09:30

LOGGER : S. Davis

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

Breathing Zone FID (ppm)|

O}
INTERVAL (FT) 9
o SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
3 DENSITY OR CONSISTENCY, SOIL
#TYPE [0} STRUCTURE, MINERALOGY
PID (ppm)
60.0 BASALT, same as above, increased moisture in cuttings but no
evidence of fractures, likely due to bentonite seal failure. |
65 65.0
BASALT, black, dry, angular rock fragments up to 1/2",
predominately less than 1/4", somewhat platy. |
70 70.0
BASALT, same as above.
| 1515
Hard drilling
| Add 10’ drill rod
75 75.0
BASALT, black, dry, angular rock fragments up to 1/2",
predominately less than 1/4", somewhat platy. _| Hard drilling
80 80.0
BASALT, same as above.
| 1535 - Add 10" dfrill rod
85 85.0

90

BASALT, same as above.




PROJECT NUMBER:

661508

BORING NUMBER:

MW-21D

SHEET 4 OF 5

SOIL BORING LOG

PROJECT : Freeman, Washington

LOCATION : Freeman, WA

ELEVATION : 2523.07 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 208058.834473, 2535784.669781 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm, Air Rotary

WATER LEVEL:

START : 7/5/17 10:00

END : 7/6/17 09:30

LOGGER : S. Davis

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm)l

95

90.0

95.0

BASALT, same as above.

1600 - add 10" dfrill rod
Hard drilling

100

100.0

BASALT, same as above.

105

105.0

BASALT, black, dry, angular rock fragments up to 1/2",
predominately less than 1/4", somewhat platy.

1620 - add 10 drill rod
Hard drilling

110

110.0

BASALT, same as above.

BASALT, black, dry, predominately coarse sand with some 1/4"
gravel, trace vesicular basalt.

Hard drilling

115

115.0

BASALT, black, dry, predominately coarse sand with some 1/4"
gravel, trace vesicular basalt.

Soft drilling - 109

BASALT, same as above, wet, increased vesicular.

1645 - End of day at 111" bgs
7-5-17, start drilling at 900

120

BASALT, black, wet, vesicular, sub-angular to angular rock
fragments up to 1/2", predominately less tan 1/4".

Soft drilling, abundant water

NSNS

Soft drilling, abundant water




PROJECT NUMBER:

661508

BORING NUMBER:

MW-21D

SHEET 5 OF 5

SOIL BORING LOG

PROJECT : Freeman, Washington

LOCATION : Freeman, WA

ELEVATION : 2523.07 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 208058.834473, 2535784.669781 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm, Air Rotary

LOGGER : S. Davis

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

Breathing Zone FID (ppm)|

WATER LEVEL: START : 7/5/17 10:00 END : 7/6/17 09:30
DEPTH BELOW SURFACE (FT) © SOIL DESCRIPTION
e
INTERVAL (FT;
Fn § SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
3 DENSITY OR CONSISTENCY, SOIL
#TYPE [0} STRUCTURE, MINERALOGY
PID (ppm)
120.0 BASALT, black, wet, non-vesicular, sub-angular to angular rock
fragments up to 1/2", predominately less tan 1/4", trace
mineralization.
o SILTY GRAVEL, gray wet, black vesicular basalt, sub-angular to
b angular rock fragments up to 1/4", predominately coarse sand, _| Soft drilling, abundant water
b increased mineralization, highly
125 | 125.0 | )
*likely slug of rock power from cyclone®.
BASALT, black, wet, sub-angular to angular rock fragments up to _| Soft drilling, abundant water
1/2", non-vesicular, abundant mineralization.
BASALT, same as above, less mineralization.
_3:2:§ BASALT, same as above, trace mineralization.
130 | 130.0
BASALT, black, wet, vesicular, sub-angular to angular rock
fragments up to 14", no mineralization.
_| no evidence of fractures.
135 | 135.0
140_|
141.0
Boring terminated at 141 ft bgs.
145_|
150

] Alternating hard and soft drilling fro 130-141' bgs,




PROJECT NUMBER: BORING NUMBER:
661508 MW-22S SHEET 1 OF 1
3 SOIL BORING LOG
PROJECT : UPRR Freeman, Freeman, Washington LOCATION : Freeman, WA
ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
COORDINATES : (ft NAVD88) DRILLING METHOD AND EQUIPMENT : Air Rotary, Fraste Track Rig, 6" diameter
WATER LEVEL: START : 12/1/17 07:40 END : 12/1/17 08:50 LOGGER : S. Demus

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone

FID (ppm)

O}
INTERVAL (FT) 9
o SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
3 DENSITY OR CONSISTENCY, SOIL
#TYPE [0} STRUCTURE, MINERALOGY
0.0
5 5.0 ]
CLAYEY SILT, medium brown, medium plasticity, moist.
10 10.0
CLAY, medium brown with some olive, plastic, moist.
T < o o | SANDY GRAVEL, moist, poorly graded micaceous sand, wet,
a « o o | quartz gravel up to 1/2", subangular to subrounded.
WEATHERED BASALT, black with mineralization and oxidation,
13.0 wet, subangular gravel to 3/4".

_| Begin drilling at 0740

15|

20_|

25_|

30

BASALT, black, dry, hard drilling, competent rock.

Boring terminated at 13 ft bgs.




PROJECT NUMBER:

661508

BORING NUMBER:

MW-23S

SHEET

1

OF 1

SOIL BORING LOG

PROJECT : UPRR Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Air Rotary, Fraste Track Rig, 6" diameter

WATER LEVEL:

START : 12/1/17 12:40

END : 12/1/17 14:00

LOGGER : S. Demus

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone

FID (ppm)

_| Begin drilling at 1240

DEPTH BELOW SURFACE (FT) © SOIL DESCRIPTION
INTERVAL (FT) 9
o SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
3 DENSITY OR CONSISTENCY, SOIL
#TYPE [0} STRUCTURE, MINERALOGY
0.0
5 5.0 ]
CLAY, light brown, medium plasticity, damp.
B CLAY, medium brown, moist, medium plasticity, trace fine
| micaceous sand. a
10 10.0
CLAY WITH TRACE FINE TO MEDIUM QUARTZ SAND,
| micaceous, slightly plastic, damp.
B CLAYEY SAND, medium brown, trace quartz gravel, abundant ]
| mica, wet.
SANDY CLAY, medium brown, slightly plastic, quartz sand with
15 15.0 abundant mica, wet.
WEATHERED BASALT, predominately heavily oxidized gravel
B with sand, subrounded to subangular gravel to 1". i
18.0

20_|

25_|

30

BASALT, black, competent.

Boring terminated at 18 ft bgs.




PROJECT NUMBER:

BORING NUMBER:

MW-24S

' Aco B s 661508 SHEET 1 OF 2
PROJECT : UPRR Freeman LOCATION : Freeman, WA
ELEVATION : ft NAVD88 DRILLING CONTRACTOR : Environmental West Exploration, Inc
COORDINATES: DRILLING METHOD AND EQUIPMENT : 6" diameter, Sonic
WATER LEVEL: START : 12/11/18 09:45 END : 12/11/18 12:00 LOGGER : J. E.
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) Q
8} SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (%) T COLOR, MOISTURE CONTENT, RELATIVE DEPTH OF CASING, DRILLING
3 DENSITY OR CONSISTENCY, SOIL RATE, DRILLING FLUID LOSS,
#TYPE | © STRUCTURE, MINERALOGY TESTS, & INSTRUMENTATION
0.0 CLAY, brown, v. stiff, wet.
4 _| Flush Mount
| _| Bentonite (2 - 38 ft bgs)
5 5.0 ]
10 10.0 ]
7] % CLAY, brown/tan, hard, lots of gravel, wet.
7] CLAY, brown/tan, soft, wet, little plasticity.
15 15.0
ﬁ// CLAY, brown/tan, soft, some medium/fine sand.
7] 7] CLAY, brown/tan, soft, some medium/fine sand.
7] ;// CLAY, tan, soft, some fine sand, low plasticity, wet.
20| 200 % _
25 | 250 % ]
7] 7] CLAY, brown, medium, some find sand, low plasticity.
i CLAY, brown, medium, medium plasticity, red/tan silt inclusions. a
30




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-24S

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman

LOCATION : Freeman, WA

ELEVATION : ft NAVD88

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES: DRILLING METHOD AND EQUIPMENT : 6" diameter, Sonic
WATER LEVEL: START : 12/11/18 09:45 END : 12/11/18 12:00 LOGGER : J. E.
DEPTH BELOW SURFACE (FT) COMMENTS

SOIL DESCRIPTION

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

_| Bentonite (2 - 38 ft bgs)

__| Sand Pack (10/20) (38 - 46 ft bgs)

_| Screen (2" Sch. 40 PVC 10-Slot) (41 - 46 ft bgs)

[0}
INTERVAL (FT) Q
8} SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (%) T COLOR, MOISTURE CONTENT, RELATIVE
3 DENSITY OR CONSISTENCY, SOIL
#TYPE | © STRUCTURE, MINERALOGY
30.0 CLAY, brown, medium, mottled.
35 35.0 —
7] CLAY, reddish brown, medium, low plasticity, mottled.
40 40.0
45 45.0
CLAY, gray/brown, medium, low plasticity, mottled, some
46.0 weathered basalt gravel/cobbles.

50|

55_|

60

Boring terminated at 46 ft bgs.




PROJECT NUMBER: BORING NUMBER:

J ACOB s 661508 MW-25S SHEET 1 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman LOCATION : Freeman, WA
ELEVATION : ft NAVD88 DRILLING CONTRACTOR : Environmental West Exploration, Inc
COORDINATES: DRILLING METHOD AND EQUIPMENT : 6" diameter, Sonic
WATER LEVEL: START : 12/11/18 15:30 END : 12/12/18 11:50 LOGGER : S. D.
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) Q
8} SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (%) T COLOR, MOISTURE CONTENT, RELATIVE DEPTH OF CASING, DRILLING
3 DENSITY OR CONSISTENCY, SOIL RATE, DRILLING FLUID LOSS,
#TYPE | © STRUCTURE, MINERALOGY TESTS, & INSTRUMENTATION
0.0 CLAY, light brown, dense, plastic (presence of quartz gravel at
| 17 ft bgs.). _| Flush Mount
| _| Concrete (0 - 2 ft bgs)
| _| Bentonite (2 - 39 ft bgs)
5 5.0 ]
10 10.0 ]
15 15.0 ]
7] /2] CLAY, orange/yellow/brown, some sand and gravel, soft, plastic,
i / wet. ]
20| 20.0 ? N
25 25.0 ]
7] CLAYEY SAND, some gravel, oxidized.
7] CLAY, orange/brown/olive, dense, plastic.
30




PROJECT NUMBER: BORING NUMBER:

MW-25S SHEET 2 OF 2

JACOBS —

SOIL BORING LOG

PROJECT : UPRR Freeman

LOCATION : Freeman, WA

ELEVATION : ft NAVD88

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES: DRILLING METHOD AND EQUIPMENT : 6" diameter, Sonic
WATER LEVEL: START : 12/11/18 15:30 END : 12/12/18 11:50 LOGGER : S. D.
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) Q
8} SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (%) T COLOR, MOISTURE CONTENT, RELATIVE DEPTH OF CASING, DRILLING
3 DENSITY OR CONSISTENCY, SOIL RATE, DRILLING FLUID LOSS,
#TYPE | © STRUCTURE, MINERALOGY TESTS, & INSTRUMENTATION
30.0 CLAY, orange/brown/olive, dense, plastic.
35 35.0 ]
40 40.0 __| Bentonite (2 - 39 ft bgs)
| _| Sand Pack (10/20) (39 - 47.5 ft bgs)
1 | Screen (2" Sch. 40 PVC) (42 - 47 ft bgs)
45 45.0
CLAYEY SAND, olive, some gravel, oxidized.
7] BASALT, weathered/fractured, intermixed with clay.
' BASALT, weathered/fractured.
50 50.0
Boring terminated at 50 ft bgs.
55_ | ]
60




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-26

SHEET

1

OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : RC-03 boring (209814.4 N, 2539649.3 E)

ELEVATION : 2585.1 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 6" boring diameter

WATER LEVELS . 21.2ftbas

START . 5/16/2019

END . 5/16/2

=]
kO

LOGGER. J Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIME)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLLIC LOG
PID (ppm)

COMMENTS

Z585. 1]

30 |

See RC-03 boring for lithology. Well constructed in
RC-03 boring.




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-26

SHEET 2 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : RC-03 boring (209814.4 N, 2539649.3 E)

ELEVATION : 2585.1 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 6" boring diameter

WATER LEVELS . 21.2ftbas

START . 5/16/2019

END . 5/16/2

=]

LOGGER. J Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIME)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLLIC LOG

PID (ppm)

COMMENTS

Z555. 1]

60 |




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-26

SHEET 3 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : RC-03 boring (209814.4 N, 2539649.3 E)

ELEVATION : 2585.1 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 6" boring diameter

WATER LEVELS . 21.2ftbas

START . 5/16/2019

END . 5/16/2

=]

LOGGER. J Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIME)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLLIC LOG

PID (ppm)

COMMENTS

2525.T]

90 |




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-26

SHEET 4 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : RC-03 boring (209814.4 N, 2539649.3 E)

ELEVATION : 2585.1 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 6" boring diameter

WATER LEVELS . 21.2ftbas

START . 5/16/2019

END . 5/16/2

=]

LOGGER. J Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIME)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLLIC LOG

PID (ppm)

COMMENTS

2295 7]

120 |




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-26

SHEET 5 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : RC-03 boring (209814.4 N, 2539649.3 E)

ELEVATION : 2585.1 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 6" boring diameter

WATER LEVELS . 21.2ftbas

START . 5/16/2019

END . 5/16/2

=]

LOGGER. J Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIME)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLLIC LOG

PID (ppm)

COMMENTS

2765, 1]

150 |




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-26

SHEET 6 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : RC-03 boring (209814.4 N, 2539649.3 E)

ELEVATION : 2585.1 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 6" boring diameter

WATER LEVELS . 21.2ftbas

START . 5/16/2019

END . 5/16/2

=]

LOGGER. J Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIME)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLLIC LOG

PID (ppm)

COMMENTS

Z235.T]

180 |




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-26

SHEET 7 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : RC-03 boring (209814.4 N, 2539649.3 E)

ELEVATION : 2585.1 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 6" boring diameter

WATER LEVELS . 21.2ftbas

START . 5/16/2019

END . 5/16/2

=]

LOGGER. J Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIME)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLLIC LOG

PID (ppm)

COMMENTS

2205, 7]

210 |




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-26

SHEET 8 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : RC-03 boring (209814.4 N, 2539649.3 E)

ELEVATION : 2585.1 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 6" boring diameter

WATERIEVELS : 212 ftbas START : 5/16/2019 END : 5/16/2019 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) »
Z375.T] ] ]
215 | | |
2370.1] , 7
220 | ] _
2365.1] ] i
225 | ] ]
2360.1 Bottom of Boring at 225.0 ft bgs on 5/16/2019 i
230 il |
235 ] ]
240 ] ]




PROJECT NUMBER: BORING NUMBER:
\. 661508 MW-27/RC-02 SHEET 1 OF 9
PROJECT : Grain Handling Facility at Freeman, Freeman, Washington LOCATION : Freeman, WA
ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
DRILLING METHOD AND EQUIPMENT : Air Rotary
WATERLEVELS & - START . 5/29/2019 END : 5/30/2019 LOGGER.. JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10)
o)
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY s o
(TIME) »
i See RC-0Z boring 1og for thology ]
5_| ] ]
10_| ] ]
15_| ] ]
20 | ] ]
25 | ] ]
30 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-27/RC-02

SHEET 2 OF 9

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 5/29/2019 END : 5/30/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
35_| | |
40_| _ _
45_| | |
50_| _ _
55_| | |
60 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-27/RC-02

SHEET 3 OF 9

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 5/29/2019 END : 5/30/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
65_| | |
70_| _ _
75_| | |
80_| _ _
85_| | |
90 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-27/RC-02

SHEET 4 OF 9

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 5/29/2019 END : 5/30/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
95_| | |
100 | _ _
105 | | |
110 | _ _
115 | | |
120 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-27/RC-02

SHEET 5 OF 9

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 5/29/2019 END : 5/30/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) &
125 | | |
130 | _ _
135 | | |
140 | _ _
145 | | |
150 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-27/RC-02

SHEET 6 OF 9

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 5/29/2019 END : 5/30/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) &
155 | | |
160 | _ _
165 | | |
170 | _ _
175 | | |
180 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-27/RC-02

SHEET 7 OF 9

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 5/29/2019 END : 5/30/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) &
185 | | |
190 | _ _
195 | | |
200 | _ _
205 | | |
210 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-27/RC-02

SHEET 8 OF 9

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 5/29/2019 END : 5/30/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
215 | | |
220 | ] _|
225 | | |
230 | _ _
235 | | |
240 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-27/RC-02

SHEET 9 OF 9

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 5/29/2019 END : 5/30/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
I Bottom of Boring at 243.0 ft bgs on i
245 ] ]
250 ] |
255 ] ]
260 ] |
265 ] ]
270 ]




PROJECT NUMBER: BORING NUMBER:
\. 661508 MW-28 SHEET 1 OF 7
PROJECT : Grain Handling Facility at Freeman, Freeman, Washington LOCATION : Freeman, WA
ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
DRILLING METHOD AND EQUIPMENT : Air Rotary
WATERLEVELS & - START . 5/31/2019 END ;. 6/3/2019 LOGGER.. JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10)
o)
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
() MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY s o
(TIME) »
i See RC-0Z boring 1og for thology ]
5_| ] ]
10_| | |
15_| ] ]
20 | ] ]
25 | ] ]
30 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-28

SHEET 2 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 5/31/2019 END : 6/3/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
35_| | |
40_| _ _
45_| | |
50_| _ _
55_| | |
60 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-28

SHEET 3 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 5/31/2019 END : 6/3/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
65_| | |
70_| _ _
75_| | |
80_| _ _
85_| | |
90 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-28

SHEET 4 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 5/31/2019 END : 6/3/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
95_| | |
100 | _ _
105 | | |
110 | ] _|
115 | | |
120 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-28

SHEET 5 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 5/31/2019 END : 6/3/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
125 | | |
130 | _ _
135 | | |
140 | _ _
145 | | |
150 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-28

SHEET 6 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 5/31/2019 END : 6/3/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
155 | | |
160 | _ _
165 | | |
170 | _ _
175 | | |
180 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-28

SHEET 7 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERIEVELS : -—- START : 5/31/2019 END : 6/3/2019 LOGGER: JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION )
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) »
185 | ] ]
190 | ]
Bottom of Boring at 190.0 ft bgs on ]
195 ] ]
200 ] ]
205 ] ]
210 ]




PROJECT NUMBER: BORING NUMBER:
\. 661508 MW-29 SHEET 1 OF 5
PROJECT : Grain Handling Facility at Freeman, Freeman, Washington LOCATION : Freeman, WA
ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
DRILLING METHOD AND EQUIPMENT : Air Rotary
WATERLEVELS & - START . 6/6/2019 END . 6/7/2019 LOGGER.. JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10)
o)
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
() MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY s o
(TIME) »
i See RC-0Z boring 1og for thology ]
5_| ] ]
10_| | |
15_| ] ]
20_| | |
25 | ] ]
30 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-29

SHEET 2 OF 5

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 6/6/2019 END : 6/7/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) &
35_| | |
40_| _ _
45_| | |
50_| _ _
55_| | |
60 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-29

SHEET 3 OF 5

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 6/6/2019 END : 6/7/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) &
65_| | |
70_| _ _
75_| | |
80_| _ _
85_| | |
90 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-29

SHEET 4 OF 5

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 6/6/2019 END : 6/7/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
95_| | |
100 | _ _
105 | | |
110 | ] _|
115 | | |
120 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-29

SHEET 5 OF 5

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERIEVELS : -—- START ; 6/6/2019 END : 6/7/2019 LOGGER: JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION )
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) »
125 | ] ]
130 | _ _
135_| ] ]
140 | |
Bottom of Boring at 140.0 ft bgs on ]
145 ] ]
150 ]




PROJECT NUMBER: BORING NUMBER:
\. 661508 MW-30 SHEET 1 OF 4
PROJECT : Grain Handling Facility at Freeman, Freeman, Washington LOCATION : Freeman, WA
ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
DRILLING METHOD AND EQUIPMENT : Air Rotary
WATERLEVELS & - START . 6/24/2019 END ;. 6/26/2019 LOGGER.. JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10)
o)
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
() MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY s o
(TIME) »
i See RC-0Z boring 1og for thology ]
5_| ] ]
10_| | |
15_| ] ]
20_| | |
25 | ] ]
30 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-30

SHEET 2 OF 4

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 6/24/2019 END ; 6/26/20 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) »
35 | ]
40 | ]
45 | ]
50 | ]
55 | ]
60 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-30

SHEET 3 OF 4

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 6/24/2019 END ; 6/26/20 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) »
65 | ]
70 | ]
75| ]
80 | ]
85 | ]
90 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-30

SHEET 4 OF 4

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERIEVELS : -—- START ; 6/24/2019 END : 6/26/2019 LOGGER: JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION )
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) »
95_| ] ]
100 | ] ]
Bottom of Boring at 100.0 ft bgs on ] |
105 ] ]
110 il _
115 ] ]
120 ] ]




PROJECT NUMBER: BORING NUMBER:
\. 661508 MW-31/RC-04 SHEET 1 OF 13
PROJECT : Grain Handling Facility at Freeman, Freeman, Washington LOCATION : Freeman, WA
ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
DRILLING METHOD AND EQUIPMENT : Air Rotary
WATERLEVELS & - START . 6/28/2019 END . 7/1/2019 LOGGER.. JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10)
o)
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
() MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY s o
(TIME) &
i See RC-0Z boring 1og for thology ] ]
5_| ] ]
10 | ] |
15_| ] ]
20_| | |
25 | ] ]
30 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-31/RC-04

SHEET 2 OF 13

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 6/28/2019 END : 7/1/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
35_| | |
40_| _ _
45_| | |
50_| _ _
55_| | |
60 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-31/RC-04

SHEET 3 OF 13

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 6/28/2019 END : 7/1/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
65_| | |
70_| _ _
75_| | |
80_| _ _
85_| | |
90 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-31/RC-04

SHEET 4 OF 13

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 6/28/2019 END : 7/1/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
95_| | |
100 | _ _
105 | | |
110 | | _
115 | | |
120 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-31/RC-04

SHEET 5 OF 13

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 6/28/2019 END : 7/1/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
125 | | |
130 | _ _
135 | | |
140 | _ _
145 | | |
150 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-31/RC-04

SHEET 6 OF 13

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 6/28/2019 END : 7/1/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
155 | | |
160 | _ _
165 | | |
170 | _ _
175 | | |
180 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-31/RC-04

SHEET 7 OF 13

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 6/28/2019 END : 7/1/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
185 | | |
190 | _ _
195 | | |
200 | _ _
205 | | |
210 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-31/RC-04

SHEET 8 OF 13

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 6/28/2019 END : 7/1/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
215 | | |
220 | _ _
225 | | |
230 | ] _
235 | | |
240 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-31/RC-04

SHEET 9 OF 13

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 6/28/2019 END : 7/1/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
245 | | |
250 | _ _
255 | | |
260 | _ _
265 | | |
270 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-31/RC-04

SHEET 10 OF ’L

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 6/28/2019 END : 7/1/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) »
275 | | |
280 | ] _
285 | | |
290 | _ _
295 | | |
300 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-31/RC-04

SHEET 11 OF ’L

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 6/28/2019 END : 7/1/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) »
305 | | |
310 | ] _
315 | | |
320 | _ _
325 | | |
330 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-31/RC-04

SHEET 12 OF ’L

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 6/28/2019 END : 7/1/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) »
335 | | |
340 | _ _
345 | | |
350 | _ _
355 | | |
360 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-31/RC-04

SHEET 13 OF ’L

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; --- START ; 6/28/2019 END : 7/1/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10}
e}
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) »
365 | | |
370 | _ _
375 | | |
380 _| _ _
385 | ] ]
Bottom of Boring at 385.0 ft bgs on | i
390 ] ]




PROJECT NUMBER: BORING NUMBER:
\. 661508 MW-32 SHEET 1 OF 1d
PROJECT : Grain Handling Facility at Freeman, Freeman, Washington LOCATION : Freeman, WA
ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
DRILLING METHOD AND EQUIPMENT : Air Rotary
WATERLEVELS & - START . 7/3/2019 END . 7/8/2019 LOGGER.. JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10)
o)
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
() MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY s o
(TIME) »
i See RC-0Z boring 1og for thology ] ]
5_| ] ]
10 | ] |
15_| ] ]
20_| | |
25 | ] ]
30 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-32

SHEET 2 OF 1@

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/3/2019 END ; 7/8/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) &
35_| | |
40_| _ _
45_| | |
50_| _ _
55_| | |
60 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-32

SHEET 3 OF 1@

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/3/2019 END ; 7/8/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) &
65_| | |
70_| _ _
75_| | |
80_| _ _
85_| | |
90 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-32

SHEET 4 OF 10

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/3/2019 END ; 7/8/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
95_| | |
100 | _ _
105 | | |
110 | | _
115 | | |
120 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-32

SHEET 5 OF 1@

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/3/2019 END ; 7/8/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
125 | | |
130 | _ _
135 | | |
140 | _ _
145 | | |
150 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-32

SHEET 6 OF 10

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/3/2019 END ; 7/8/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
155 | | |
160 | _ _
165 | | |
170 | _ _
175 | | |
180 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-32

SHEET 7 OF 10

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/3/2019 END ; 7/8/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
185 | | |
190 | _ _
195 | | |
200 | _ _
205 | | |
210 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-32

SHEET 8 OF 1@

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/3/2019 END ; 7/8/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
215 | | |
220 | _ _
225 | | |
230 | ] _
235 | | |
240 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-32

SHEET 9 OF 10

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/3/2019 END ; 7/8/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
245 | | |
250 | _ _
255 | | |
260 | _ _
265 | | |
270 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-32

SHEET 10 OF ’L

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; --- START : 7/3/2019 END : 7/8/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
e}
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) »
275 | | |
280 | _ _
285 | | |
290 | ] _
295 | ] ]
Bottom of Boring at 295.0 ft bgs on | i
300 ] ]




PROJECT NUMBER: BORING NUMBER:
\. 661508 MW-33 SHEET 1 OF 1d
PROJECT : Grain Handling Facility at Freeman, Freeman, Washington LOCATION : Freeman, WA
ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
DRILLING METHOD AND EQUIPMENT : Air Rotary
WATERLEVELS & - START . 7/10/2019 END . 7/12/20 LOGGER.. JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10)
o)
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY s o
(TIME) »
i See RC-0Z boring 1og for thology ]
5_| ]
10 ]| _
15 | ]
20 | ]
25 | ]
30 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-33

SHEET 2 OF 1@

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/10/2019 END ; 7/12/20 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) &
35_| | |
40_| _ _
45_| | |
50_| _ _
55_| | |
60 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-33

SHEET 3 OF 1@

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/10/2019 END ; 7/12/20 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) &
65_| | |
70_| _ _
75_| | |
80_| _ _
85_| | |
90 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-33

SHEET 4 OF 10

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/10/2019 END ; 7/12/20 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
95_| | |
100 | _ _
105 | | |
110 | | _
115 | | |
120 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-33

SHEET 5 OF 1@

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/10/2019 END ; 7/12/20 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
125 | | |
130 | _ _
135 | | |
140 | _ _
145 | | |
150 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-33

SHEET 6 OF 10

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/10/2019 END ; 7/12/20 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
155 | | |
160 | _ _
165 | | |
170 | _ _
175 | | |
180 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-33

SHEET 7 OF 10

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/10/2019 END ; 7/12/20 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
185 | | |
190 | _ _
195 | | |
200 | _ _
205 | | |
210 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-33

SHEET 8 OF 1@

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/10/2019 END ; 7/12/20 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
215 | | |
220 | _ _
225 | | |
230 | ] _
235 | | |
240 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-33

SHEET 9 OF 10

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/10/2019 END ; 7/12/20 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
245 | | |
250 | _ _
255 | | |
260 | _ _
265 | | |
270 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-33

SHEET 10 OF ’L

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; --- START : 7/10/2019 END : 7/12/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10}
e}
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) »
7 Bottom of Boring at 274.0 ft bgs on ] |
275 ] B
280 il |
285 ] ]
290 il |
295 ] ]
300 ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-34

SHEET 1

OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : Near RC-04 (209442.1 N, 2539177.8 E)

ELEVATION : 2589.3 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary with 6" boring diameter

WATER LEVELS . 125.0 ftbas

START . 7/15/2019

END . 7/17/20

LOGGER. J Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIME)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

G

SYMBOLLIC LO

PID (ppm)

COMMENTS

30 |

See RC-04 boring log for lithology

Well screened at 165 - 185'




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-34

SHEET 2 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : Near RC-04 (209442.1 N, 2539177.8 E)

ELEVATION : 2589.3 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary with 6" boring diameter

WATER LEVELS . 125.0 ftbas

START . 7/15/2019

END . 7/17/20

LOGGER. J Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIME)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

G

SYMBOLLIC LO

PID (ppm)

COMMENTS

60 |




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-34

SHEET 3 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : Near RC-04 (209442.1 N, 2539177.8 E)

ELEVATION : 2589.3 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary with 6" boring diameter

WATER LEVELS . 125.0 ftbas

START . 7/15/2019

END . 7/17/20

LOGGER. J Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIME)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

G

SYMBOLLIC LO

PID (ppm)

COMMENTS

90 |




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-34

SHEET 4 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : Near RC-04 (209442.1 N, 2539177.8 E)

ELEVATION : 2589.3 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary with 6" boring diameter

WATER LEVELS . 125.0 ftbas

START . 7/15/2019

END . 7/17/20

LOGGER. J Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIME)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

G

SYMBOLLIC LO

PID (ppm)

COMMENTS

120 |




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-34

SHEET 5 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : Near RC-04 (209442.1 N, 2539177.8 E)

ELEVATION : 2589.3 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary with 6" boring diameter

WATER LEVELS . 125.0 ftbas

START . 7/15/2019

END . 7/17/20

LOGGER. J Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIME)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

G

SYMBOLLIC LO

PID (ppm)

COMMENTS

150 |




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-34

SHEET 6 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : Near RC-04 (209442.1 N, 2539177.8 E)

ELEVATION : 2589.3 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary with 6" boring diameter

WATER LEVELS . 125.0 ftbas

START . 7/15/2019

END . 7/17/20

LOGGER. J Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIME)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

G

SYMBOLLIC LO

PID (ppm)

COMMENTS

180 |




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-34

SHEET 7 OF 7

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : Near RC-04 (209442.1 N, 2539177.8 E)

ELEVATION : 2589.3 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary with 6" boring diameter

WATERIEVELS : 1250 ftbas START : 7/15/2019 END : 7/17/2019 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) &
Z209.3] ] ]
185 | ] ]
24043 Bottom of Boring at 185.0 ft bgs on 7/17/2019 |
190 il _
195 ] ]
200 il _
205 ] ]
210 ] ]




PROJECT NUMBER: BORING NUMBER:
\. 661508 MW-35 SHEET 1 OF 6
PROJECT : Grain Handling Facility at Freeman, Freeman, Washington LOCATION : Freeman, WA
ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
DRILLING METHOD AND EQUIPMENT : Air Rotary
WATERLEVELS & - START . 7/24/2019 END . 8/7/2019 LOGGER.. JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10)
o)
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
() MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY s o
(TIME) »
i See RC-03 boring 1og for Tthology ]
5_| ] ]
10_| | |
15_| ] ]
20_| | |
25 | ] ]
30 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-35

SHEET 2 OF 6

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/24/2019 END : 8/7/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
35_| | |
40_| _ _
45_| | |
50_| _ _
55_| | |
60 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-35

SHEET 3 OF 6

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/24/2019 END : 8/7/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
65_| | |
70_| _ _
75_| | |
80_| _ _
85_| | |
90 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-35

SHEET 4 OF 6

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/24/2019 END : 8/7/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
95_| | |
100 | _ _
105 | | |
110 | ] _|
115 | | |
120 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-35

SHEET 5 OF 6

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/24/2019 END : 8/7/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
125 | | |
130 | _ _
135 | | |
140 | _ _
145 | | |
150 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-35

SHEET 6 OF 6

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 7/24/2019 END : 8/7/2019 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE I CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
155 | | |
160 | _ _
165 | | |
170 | _ _
175 | | |
I Bottom of Boring at 179.0 ft bgs on i
180




PROJECT NUMBER: BORING NUMBER:
\. 661508 MW-36 SHEET 1 OF 3
PROJECT : Grain Handling Facility at Freeman, Freeman, Washington LOCATION : Freeman, WA
ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
DRILLING METHOD AND EQUIPMENT : Air Rotary
WATERLEVELS & - START . 8/8/2019 END . 8/15/20 LOGGER.. JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10)
o)
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY s o
(TIME) »
i See RC-03 boring 1og Tor Thology
5_| ]
10_| ]
15 | ]
20 | ]
25 | ]
30 |




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-36

SHEET 2 OF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 8/8/2019 END ; 8/15/20 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
35_| | |
40_| _ _
45_| | |
50_| _ _
55_| | |
60 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

MW-36

SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary

WATERLEVELS ; -—- START : 8/8/2019 END ; 8/15/20 LOGGER . JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION ©
o
INTERVAL (ft) o €
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »
65 | ]
70_| ]
75 | ]
I Bottom of Boring at 79.0 ft bgs on i
80 ]
85 ]
90 ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-01 SHEET 1 OF

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2599.2 ft

at Freeman, Washington

LOCATION : Near MW-9 Cluster (210748.8 N, 2539627.7 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Sonic, 8" boring diameter

WATERLEVELS : 446 ft bas START : 11/8/2018 END : 11/8/201 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION g
INTERVAL (ft) o £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (fi MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY = I
(TIME) »
75992 0.0 ]
5 | 50 ]
2594.2] CLAY (CL) ] Picture taken at 5'
i 5.0' - brown, dry, very soft, high plasticity ]
10 | 100 i
2589.2] CLAY (CL) ] Picture taken at 10’
| 10.0' - same as above ]
15 | 15.0 ]
2584.2] SAND (SP) Picture taken at 15'
i 15.0' - brown, dry, medium grained, some plastic clay
20 | 200 i
2579.2] CLAY (CL) Picture taken at 20’
| 20.0' - tan, dry, medium density, high plasticity
25 | 25.0 ]
2574.2] CLAY (CL) Picture taken at 25'
i 25.0' - brown, dry, very soft to soft, high plasticity
30 ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-01

SHEET 2 OF

SOIL BORING LOG

PROJECT : Grain Handling Facili

at Freeman, Washington

LOCATION : Near MW-9 Cluster (210748.8 N, 2539627.7 E)

ELEVATION : 2599.2 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Sonic, 8" boring diameter

WATERLEVELS : 446 ft bas START : 11/8/2018 END : 11/8/201 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION g
INTERVAL (ft) o £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 2 COMMENTS
RECOVERY (f) MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) »
Z569.2] 30.0 CLAY (CD) ] Picture taken at 30"
| 30.0' - same as above, wet ]
35 35.0
2564.2] CLAY (CL) ] Picture taken at 35'
i 35.0' - same as above ]
40 40.0
2559.2] CLAY (CL) ] Picture taken at 40'
| 40.0' - brown, wet, soft, medium plasticity ]
| BASALT
| 43.0'- 45.0" - black, small angular chips, weathered,
g | some clay, some larger chips ]
45.0
2554 2| BASALT Picture taken at 45'
i 45.0' - 47.0' - black, small angular chips, some large
| chips |
47.0
i BASALT ] Picture taken at 47'. Rock begins at
| 47.0 - 52.0" - very dark gray with brown/orange iron 47.5'
| staining, strong, aphanitic, massive, moderately
i decomposed, intensely fractured, fractures horizontal
and vertical, no cementation, but iron staining on
50 | surfaces, RQD = 0% N
2549.2 |
52.0
] BASALT
i 52.0 - 57.0' - same as above, slightly decreased
i weathering and decreased fracture density. RQD =
] 28% 1
55 | ]
2544 2| i Driller loses water to the formation,
i B rods stuck in hole at approximated
| ] 55-60'
57.0
| BASALT
| 57.0 - 62.0" - medium to dark gray, strong aphanitic ]
| with some porphyritic weathered plagioclase crystals in |
i intervals. Massive, moderately decomposed, intensely |
] fractured (RQO = 44%). No discernable fractures
60 pattern in core, iron staining




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-01

SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : Near MW-9 Cluster (210748.8 N, 2539627.7 E)

ELEVATION : 2599.2 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Sonic, 8" boring diameter

WATERLEVELS : 446 ft bas START : 11/8/2018 END : 11/8/201 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 1)
o)
INTERVAL (ft) o £
RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) P
7539.2] ] ]
62.0 N i
Bottom of Boring at 62.0 ft bgs on 11/8/2018 ] ]
65 ] ]
70 ] N
75 ] ]
80 ] N
85 ] ]
90 ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-02

SHEET 1

OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2625.1 ft

at Freeman, Washington

LOCATION : Near MW-19D (210375.0 N, 2539671.7 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Sonic, 8" boring diameter to 123", Air Rotary, 5.5" boring diameter to 230

WATERLEVELS : 598 ft bas START : 11/14/2018 END : 3/21/201 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION g
INTERVAL (ft) o £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (f) MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY = I
(TIME) P
76251 0.0 ]
N ] 0
5 | 50 | |
2620.1] CLAY (CL) ]
i 5.0' - brown, dry, stiff, medium plasticity ]
: N 0
| CLAY (CL) ]
| 8.0' - brown, dry, hard, low plasticity ]
10_| 100 i ]
2615.1] CLAY (CL) ]
| 10.0' - brown, dry, hard, no plasticity ]
N ] 0
15 | 15.0 ] |
2610.1] CLAY (CL) ]
i 15.0' - same as above ]
] N 0
20 | 200 i ]
2605.1] CLAY (CL) ]
| 20.0' - brown, soft, dry, medium plasticity ]
N ] 0
25 | 250 ] |
2600.1] CLAY (CL) ]
i 25.0' - brown, soft to very soft, dry, medium to high ]
| plasticity ]
] N 0
30 i




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-02

SHEET 2 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2625.1 ft

at Freeman, Washington

LOCATION : Near MW-19D (210375.0 N, 2539671.7 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Sonic, 8" boring diameter to 123", Air Rotary, 5.5" boring diameter to 230'

WATERLEVELS : 598 ft bas START : 11/14/2018 END : 3/21/201 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION g
INTERVAL (ft) o £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (fi MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| ¢«
>
(TIME) I
Z595.1] 30.0 CLAY(CL) ]
| 30.0' - same as above ]
N ] 0
| CLAY (CL) i
35 35.0 34.0' - tan, dry, stiff to hard, low plasticity ]
2590.1| CLAY (CL) i
i 35.0' - gray, dry, very soft, high plasticity
. CLAY (CL) ]
i 36.0' - brown, dry, very soft, medium plasticity ]
] N 0
40 | 400 i ]
2585.1] CLAY (CL) i
| 40.0' - brown, dry, very soft, high plasticity ]
N ] 0
45 | 450 ] ]
2580.1| CLAY (CL) i
i 45.0' - same as above ]
] N 0
50 | 50.0 ] ]
2575.1] CLAY (CL) i
| 50.0' - gray, dry, medium density, medium plasticity ]
N ] 0
55 | 55.0 ] |
2570.1] SAND (SP) i
i 55.0' - brown, dry, medium to fine sand, some clay ]
] N 0




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-02

SHEET 3 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2625.1 ft

at Freeman, Washington

LOCATION : Near MW-19D (210375.0 N, 2539671.7 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Sonic, 8" boring diameter to 123", Air Rotary, 5.5" boring diameter to 230'

WATERLEVELS : 598 ft bas START : 11/14/2018 END : 3/21/201 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION g
INTERVAL (ft) o £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (f) MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| ¢«
(TIME) »
Z565.1] 60.0 CLAY(CL) ]
| 60.0' - gray, dry, very soft, high plasticity ]
N ] 0
65 | 65.0 ] |
2560.1| CLAY (CL) ]
i 65.0' - same as above ]
] N 0
70 | 700 i ]
2555.1] CLAY (CL) ]
| 70.0' - brown, dry, very soft, high plasticity ]
N ] 0
75 | 750 ] |
2550.1] CLAY (CL) ]
i 75.0' - brown, moist, very soft, high plasticity ]
] N 0
80 | 80.0 ] ]
2545.1] CLAY (CL)
| 80.0' - brown, saturated, very soft, plastic, some highly
| weathered basalt chips ]
N ] 0
85 | 85.0 ] |
2540.1] BASALT ]
i 85.0' - brown/red, wet, oxidized, variable sizes, ]
| rounded, weathered ]
] N 0
90 i




JACOBS

PROJECT NUMBER: BORING NUMBER:

RC-02

661508

SHEET 4 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : Near MW-19D (210375.0 N, 2539671.7 E)

ELEVATION : 2625.1 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Sonic, 8" boring diameter to 123", Air Rotary, 5.5" boring diameter to 230'

WATERLEVELS : 598 ft bas START : 11/14/2018 END : 3/21/201 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION g
INTERVAL (ft) o £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (fi MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| ¢«
(TIME) &
2535.1] 90.0 BASALT ]
] 90.0 - 94.0' 1
N ] 0
] BASALT ]
95 95.0 94.0 - 96.0' - black, angular chips, decreasing ] ]
2530.1] oxidation, similar size ]
i BASALT
i 97.0' - black, saturated, angular chips, similar size ]
- BASALT g 0 Rock begins at 97.7', heavy water
- 97.7 - 100.7' - medium dark gray, very strong, fresh, g leakage noted
- light disintegration, moderately fractured, trace e
m oxidation, pyrite, fractures very narrow to narrow, .
251550 ] 100.0 some surface oxidation, undulating fracture surfaces —] —
- BASALT e Quick release jammed, all casing
- 100.7 - 105.7' - medium dark gray with some orange removed and tripped back in with
B brown iron staining, strong, aphanitic, massive, - casing to continue coring
E RC-02-GWA-100101.5 moderately to slightly decomposed, slight g 0 Groundwater grab sample RC-02-
E disintegration, fractured, RQD = 0% . GWA-100101.5 collected on
. ] 12/19/18
105 | 105.0 ] ]
2520.1] ]
— BASALT e
- 105.7 - 110.7' - dark gray with orange brown e
m oxidation, weak, weathered, aphanitic, massive, .
- moderately dcomposed, moderately disntegrated, very 0
. intensely fractured and 80-90% vesicular, partial ]
- greenish colored silica cementation, RQD = 14 - 29%.
110 | 1100 ] _|
2515.1] |
— e Driller estimates fluid loss into
- BASALT - formation at 500 - 600 gallons from
i 111.0 - 121.0' - black with some red oxidation, ] 100.7 ;0 110.7. g
i 322222(;82353\;\5, slightly to moderately ] . Producing water at 111'
115 | 115.0 ] ]
2510.1] ]
] N 0
120 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-02

SHEET 5 OF

8

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2625.1 ft

at Freeman, Washington

LOCATION : Near MW-19D (210375.0 N, 2539671.7 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Sonic, 8" boring diameter to 123", Air Rotary, 5.5" boring diameter to 230'

WATERLEVELS : 598 ft bas

START : 11/14/2018 END

.3/21/20

=

LOGGER : J. Espinoza

SOIL DESCRIPTION

COMMENTS

SYMBOLLIC LOG
PID (ppm)

5.5" boring hole diameter air rotary
rig used for drilling

Picture taken at 131’

Picture taken at 136'

Picture taken at 140’

DEPTH BELOW EXISTING GRADE (ft)
INTERVAL (ft)
SOIL NAME, USCS GROUP SYMBOL, COLOR,
RECOVERY (fi MOISTURE CONTENT, RELATIVE DENSITY OR
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY
(TIME)
Z505.1] 120.0 ]
| No Recovery ]
125 | 125.0 ]
2500.1] ]
130 | 130.0 i
2495.1] BASALT i
| 130.0 - 143.0' - black with some reddish colordueto |
| possible oxidation, aphanitic, slightly to moderately ]
| decomposed, wet ]
135 | 135.0 ]
2490.1] ]
140 | 140.0 N
2485.1] |
i BASALT
i 143.0 - 177.0' - black to dark gray, med to strong, ]
| aphanitic, massive, wet ]
145 | 145.0 |
2480.1] ]
150 | ]

Color change in water, black/gray,
picture taken at 143’




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-02

SHEET 6 OF 8

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2625.1 ft

at Freeman, Washington

LOCATION : Near MW-19D (210375.0 N, 2539671.7 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Sonic, 8" boring diameter to 123", Air Rotary, 5.5" boring diameter to 230'

WATERLEVELS : 598 ft bas START : 11/14/2018 END : 3/21/201 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 9
INTERVAL (ft) o £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (fi MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY s| &
(TIME) »
ZX75.T] 150.0 ] Picture taken at 150"
| ] Harder drilling at 151"
] | 0
| ] Color change in water to brown at
i ] 153'. Softer drilling
155 | 155.0 _] _
2470.1] ]
i ] Color change in water to gray at 156'
] N 0
| | Harder drilling at 159"
160 | 160.0 N N
2465.1] ] Picture taken at 160’
N ] 0
165 | 165.0 ] _
2460.1| ] Picture taken at 165'
] N 0
170 | 1700 ] _|
2455.1] ] Picture taken at 170’
N ] 0
175 | 1750 _] _
2450.1| ] Picture taken at 175'
| BASALT B Picture taken at 177, softer drilling
| 177.0 - 185.0' - black with some reddish brown, ] 0
| moderate strength, possible oxidation, aphenitic, ]
i massive, wet ]
180 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-02

SHEET 7 OF

8

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2625.1 ft

at Freeman, Washington

LOCATION : Near MW-19D (210375.0 N, 2539671.7 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Sonic, 8" boring diameter to 123", Air Rotary, 5.5" boring diameter to 230'

WATERLEVELS : 598 ft bas START : 11/14/2018 END : 3/21/201 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION g
INTERVAL (ft) o £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (fi MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| ¢«
(TIME) »
2225 1] 180.0 ]
N ] 0
185 | 185.0 ] |
2440.1| BASALT ] Picture taken at 185', very soft
i 185.0 - 201.0' - black, moderate to strong, aphanitic, ] drilling
| massive, slightly decomposed, slightly disintegrated, ]
| wet ]
] N 0
190 | 190.0 N ]
2435.1] ] Picture taken at 190
| ] Firmer drilling at 191"
N ] 0
195 | 195.0 _] _
2430.1] ] Picture taken at 195'
] i Very soft drilling at 197"
0
200 | 200.0 N ]
2425.1] ] Picture taken at 200
] BASALT ]
i 201.0 - 207.0" - black with some reddish brown, ]
i moderate, aphanitic, massive, slightly decomposed, ]
] slightly disintegrated, wet ] 0
205 | 205.0 _] _
2420.1| ] Picture taken at 205', color change
i B in water to brown
| CLAY ] Picture taken at 207", little recovery
| 207.0 - 215.0" - brown, wet, very soft, medium to low ] 0
| plasticity, little recovery ]
210 | ]




JACOBS

PROJECT NUMBER: BORING NUMBER:

661508 RC-02 SHEET 8 OF

8

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2625.1 ft

at Freeman, Washington LOCATION : Near MW-19D (210375.0 N, 2539671.7 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Sonic, 8" boring diameter to 123", Air Rotary, 5.5" boring diameter to 230

WATERLEVELS : 598 ft bas START : 11/14/2018 END : 3/21/201 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION g
INTERVAL (ft) o £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (fi MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| ¢«
(TIME) »
ZXT5.T] 210.0 ] Picture taken at 210", Iots of water
N ] 0
215 | 215.0 ] |
2410.1] BASALT ] Picture taken at 215', driller notes
i 215.0 - 220.0' - green, some red and brown, ] loss of circulation in hole
| moderate, aphanitic, massive, moderately to highly ]
] decomposed, wet ]
] N 0
220 | 2200 i |
2405.1] CLAY ] Picture taken at 220
| 220.0 - 225.0" - very soft, brown, wet, low plasticity, ]
| some rock fragments ]
N ] 0
225 7| 2250 ] |
2400.1| CLAY ] Picture taken at 225'
i 225.0 - 230.0' - soft to very soft, brown, wet, low
| plasticity, some rock fragments and weathered basalt
] N 0
230 | 230.0 i
2395.1 Bottom of Boring at 230.0 ft bgs on 3/21/2019 ] Picture taken at 230", hole is
] collapsing
235 | ]
240 ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-03

SHEET

1

OF 9

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2585.1 ft

at Freeman, Washington

LOCATION : Near MW-4D (209814.4 N, 2539649.3 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 5.5" boring diameter

WATERLEVELS : 21.2 ft bas START : 11/16/2018 END : 4/15/201 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION g
INTERVAL (ft) o £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (f) MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY = I
(TIME) P
7585.1] 0.0 ]
] N 0
5 | 50 | |
2580.1] CLAY (CL) ]
i 5.0' - brown, moist, soft, high plasticity ]
] N 0
10 | 100 i ]
2575.1] CLAY (CL) ]
| 10.0" - brown, wet, soft, medium plasticity ]
] N 0
15 | 15.0 ] |
2570.1] CLAY (CL ]
i 15.0' - brown, wet, soft, plastic ]
] N 0
20 | 200 i ]
2565.1] CLAY (CL) ]
20.0' - same as above
Y ]
] N 0
25 | 250 ] |
2560.1] CLAY (CL) ]
i 25.0' - same as above ]
] N 0
30 i




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-03

SHEET 2 OF 9

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2585.1 ft

at Freeman, Washington

LOCATION : Near MW-4D (209814.4 N, 2539649.3 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 5.5" boring diameter

WATERLEVELS : 21.2 ft bas START : 11/16/2018 END : 4/15/201 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION g
INTERVAL (ft) o £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (f) MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| ¢«
(TIME) »

Z555. 1] 30.0 CLAY(CL) a ]
| 30.0' - same as above, some rock fragments ] ]
| ] o i
35 | 350 ] _]
2550.1] CLAY (CL) ] i
i 35.0' - same as above ] ]
| ] . i
40 | 400 i N
25451 CLAY (CL) | ]
| 40.0' - same as above ] ]
| ] o i
45 | 450 ] _]
2540.1] CLAY (CL) ] i
i 45.0' - same as above ] ]
| ] . i
50 | 50.0 ] ]
2535.1] BASALT |
| 50.0' - low recovery, highly weathered, variable sizes, ]
i BASALT ] ]
i 52.0' - same as above, good recovery ] 0 ]
55 | 550 ] ]
2530.1] ] -
56.0 0 1
i BASALT ]
| 56.0' - black, trace oxidation, sharp chips, similar size ]
60 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-03

SHEET 3 OF 9

SOIL BORING LOG

PROJECT : Grain Handling Facili

at Freeman, Washington

LOCATION : Near MW-4D (209814.4 N, 2539649.3 E)

ELEVATION : 2585.1 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 5.5" boring diameter

WATERLEVELS : 21.2 ft bgs

START : 11/16/2018 END

.4/15/20

=

LOGGER : J. Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIME)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLLIC LOG
PID (ppm)

COMMENTS

60.0
— RC-03-GW-A-60-62

62.0

85 | 850

BASALT
85.0 - 115.0' - gray, dry, very weak, aphanitic,
massive, highly decomposed

Grab groundwater sample RC-03-
GW-A-60-62 collected on 12/20/18

Rock begins at 85', Picture taken at
85'




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-03

SHEET 4 OF

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2585.1 ft

at Freeman, Washington

LOCATION : Near MW-4D (209814.4 N, 2539649.3 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 5.5" boring diameter

WATERLEVELS : 21.2 ft bas START : 11/16/2018 END : 4/15/201 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION g
INTERVAL (ft) ol ®
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (f) MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| ¢«
>
(TIME) I
ZX95.T| 90.0 ] Picture taken at 90"
95 | 950 _]
2490.1| ] Picture taken at 95'
100 | 100.0 N
2485.1] ] Picture taken at 100
105 | 105.0 ]
2480.1| ] Picture taken at 105’
110 | 1100 ]
2475.1] ] Picture taken at 110’
115 | 1150 |
2470.1| BASALT Picture taken at 115’
i 115.0 - 145.0' - black to dark gray, some red oxidation,
| dry, moderate strength, aphanitic, massive, slighty
| decomposed |
120 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-03

SHEET 5 OF

9

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2585.1 ft

at Freeman, Washington

LOCATION : Near MW-4D (209814.4 N, 2539649.3 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 5.5" boring diameter

WATERLEVELS : 21.2 ft bas START : 11/16/2018 END : 4/15/201 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 1)
o
INTERVAL (ft) o £
RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
>
(TIME) I
ZZ65. 1] 120.0 ] Picture taken at 120"
125 | 125.0 ] ]
2460.1| ] Picture taken at 125'
130 | 130.0 N ]
2455.1] ] Water in cuttings
135 | 135.0 ] ]
2450.1| ] Picture taken at 135'
140 | 1400 N ]
2445.1] ] Picture taken at 140
145 | 145.0 ] ]
2440.1| BASALT ] Picture taken at 145’
i 145.0 - 155.0' - gray, wet, moderate strength, ]
| aphanitic, massive, moderately decomposed ]
150 | ]




PROJECT NUMBER: BORING NUMBER:
' Aco Bs 661508 RC-03 SHEET 6 OF
PROJECT : Grain Handling Facility at Freeman, Washington LOCATION : Near MW-4D (209814.4 N, 2539649.3 E)

ELEVATION : 2585.1 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 5.5" boring diameter

WATERLEVELS : 21.2 ft bas START : 11/16/2018 END : 4/15/201 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION g
INTERVAL (ft) o £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (fi MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| ¢«
(TIME) »
22351 150.0 ] Picture taken at 150"
155 | 155.0 ]
2430.1| BASALT ] Picture taken at 155, cuttings
i 155.0 - 165.0' - gray, wet, moderate/weak, aphanitic, | clogging cyclone
i massive, decomposed, trace/few brown clay, low ]
] plasticity ]
160 | 160.0 N
24251| ] Picture taken at 160", cuttings
| ] clogging cyclone
165 | 165.0 ]
2420.1| BASALT ] Picture taken at 165'
i 165.0 - 170.0' - gray with some red/white, wet, ]
| moderate/weak, aphanitic, massive, mod. ]
] decomposed ]
170 | 170.0 i
2415.1] BASALT ] Picture taken at 170"
| 170.0 - 175.0" - brown with red/white, wet, weak, ]
| aphanitic, massive, highly decomposed ]
175 | 175.0 ]
2410.1] BASALT ] Picture taken at 175'
i 175.0 - 180.0' - some white, wet, weak/moderate, ]
| aphanitic, massive, moderately decomposed ]
180 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-03

SHEET 7 OF

9

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2585.1 ft

at Freeman, Washington

LOCATION : Near MW-4D (209814.4 N, 2539649.3 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 5.5" boring diameter

WATERLEVELS : 21.2 ft bgs

START : 11/16/2018 END : 4/15/20

=

LOGGER : J. Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIVE)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLLIC LOG

PID (ppm)

COMMENTS

Z405.1] 180.0

185 | 185.0

BASALT
180.0 - 185.0' - gray with white/red, wet, aphanitic,
massive, highly decomposed

190 | 190.0

195 | 195.0

200 | 200.0

205 | 205.0

BASALT

185.0 - 205.0' - red with some white/black, wet, weak,
aphanitic, massive, highly decomposed, trace white
soft plastic clay

210 |

BASALT

205.0 - 245.0' - black/gray with some red/white, wet,
weak, aphanitic, massive, decomposed, little soft
white/tan plastic clay, increasing at bottom

Picture taken at 180

Picture taken at 185'

Picture taken at 190’

Picture taken at 195'

Picture taken at 200’

Picture taken at 205'




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-03

SHEET 8 OF

9

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2585.1 ft

at Freeman, Washington

LOCATION : Near MW-4D (209814.4 N, 2539649.3 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 5.5" boring diameter

WATERLEVELS ;. 21.2 ft bgs START ;: 11/16/2018 END ;. 4/15/201 LOGGER . J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION o
e
INTERVAL (ft) ol ®
REGOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 2 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY =
(TIME) %
Z375.1] 210.0 ] Picture taken at 210"
215 | 2150 | .
2370.1] ] Picture taken at 215'
220 | 2200 | -
2365.1] ] Picture taken at 220
225 | 225.0 | .
2360.1| ] Picture taken at 225'
230 | 230.0 N |
2355.1] ] Picture taken at 230
235 | 235.0 | .
2350.1| ] Picture taken at 235'
240 | i




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-03

SHEET 9 OF 9

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2585.1 ft

at Freeman, Washington

LOCATION : Near MW-4D (209814.4 N, 2539649.3 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 5.5" boring diameter

WATERLEVELS : 21.2 ft bas START : 11/16/2018 END : 4/15/201 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION g
INTERVAL (ft) o £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (fi MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| ¢«
(TIME) »
73451 240.0 ] Picture taken at 240"
245 | 245.0 ] ]
2340.1] GRANITIC GNEISS Picture taken at 245'
i 245.0 - 250.0' - clear to white, wet, strong, nonfoliated,
| massive, slightly decomposed, few black/red
] decomposed basalt, lots of quartz and muscovite
250 | 250.0 i
2335.1 Bottom of Boring at 250.0 ft bgs on 11/17/2018 Picture taken at 250", hole collapsed
] to 240.5' depth
255 | ]
260 | ]
265 | ]
270 ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-04

SHEET

1

OF 13

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2589.3 ft

at Freeman, Washington

LOCATION : Near MW-6U (209424.1 N, 2539198.4 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 8" boring diameter to 80', 5.5" boring diameter to 390'

WATERLEVELS ; - START : 11/9/2018 END : 4/4/2019 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION g
INTERVAL (ft) o £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (f) MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY = I
(TIME) »
75893 0.0 ] ]
| ] o i
5 | s0 ] ]
2584.3] CLAY (CL) ] i
i 5.0" - brown, dry, stiff, low to medium plasticity ] ]
| ] . i
10 | 100 i N
2579.3] CLAY (CL) ] |
| 10.0' - same as above ] ]
| ] o i
15 | 150 ] _]
25743 CLAY (CL ] ]
i 15.0' - same as above, wet ] ]
| ] . i
20 | 200 i N
2569.3] CLAY (CL) ] i
| 20.0' - brown, wet, soft, red/orange mottling, high ] ]
| plasticity ] |
| ] o i
25 | 250 ] _]
2564.3] CLAY (CL) ] i
i 25.0' - brown, wet, very soft, some orange mottline, ] ]
| some fine sand, plastic ] ]
| ] . i
30 i ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-04

SHEET 2 OF 13

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : Near MW-6U (209424.1 N, 2539198.4 E)

ELEVATION : 2589.3 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 8" boring diameter to 80', 5.5" boring diameter to 390'

WATERLEVELS ; ——

START : 11/9/2018

END : 4/4/2019

LOGGER : J. Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIVE)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLLIC LOG

PID (ppm)

COMMENTS

75593 30.0

35 | 350

CLAY (CL)
30.0' - brown, wet, very soft, plastic, some rock
fragments

40 | 400

45 | 450

CLAY (CL)
35.0' - same as above

50 | 50.0

CLAY (CL)
42.0' - brown, saturated, very soft, plastic, some rock
fragments

BASALT
43.0' - black angular chips, varying sizes, lots of clay

55 | 550

BASALT
50.0' - black, varying sizes, some oxidized, little to no
clay

BASALT
52.0' - same as above

BASALT
55.0' - black, sharp, angular chips, low oxidation

BASALT
57.0' - same as above




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-04

SHEET 3 OF 13

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Washington

LOCATION : Near MW-6U (209424.1 N, 2539198.4 E)

ELEVATION : 2589.3 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 8" boring diameter to 80', 5.5" boring diameter to 390'

WATERLEVELS ; — START : 11/9/2018 END : 4/4/2019 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION g
INTERVAL (ft) o £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (f) MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY =] a
(TIVE) &
Z529.3]" 60.0 Rock begins at 60.1". ]
] BASALT | i
i 61.1-66.1" - medium bluish gray, very strong, i ]
] aphanitic (vesicular), massive, fresh, competent, i i
| unfractured, RQD = 100% ] i
65 | ] ]
2524 3] | |
] BASALT ] i
] 66.1 - 70.1' - same as above, one fracture at 68' with i
| silica cementation, stopped fracture surface, sub | i
] horizontal, constant fluid return, no loss to the i i
i formation, RQD = 100% i i
70 | N N
2519.3] BASALT ] |
] 70.1-75.1" - same as above, hairline fractures present | i
| completely filled with silica cement, no orientation i
] (random, RQD = 100% i i
| ] o i
75 | ] ]
2514.3] BASALT ] 1
i 75.1-80.1'- same as above ] ]
80 | N ]
2509.3| ] Borehole diameter changed to 5.5"
85 | 850 ] ]
2504.3| BASALT Picture taken at 85' |
i 85.0 - 150.0' - black, dry, very strong, aphanitic, fresh ]
90 ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-04

SHEET 4 OF 13

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2589.3 ft

at Freeman, Washington

LOCATION : Near MW-6U (209424.1 N, 2539198.4 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 8" boring diameter to 80', 5.5" boring diameter to 390'

WATERLEVELS ; ——

START : 11/9/2018 END : 4/4/2019 LOGGER : J. Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIVE)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

COMMENTS

SYMBOLLIC LOG
PID (ppm)

22993 90.0

95 | 950

100 | 100.0

105 | 105.0

110 | 110.0

115 | 115.0

120 |

Picture taken at 90"

Picture taken at 95'

Picture taken at 100’

Picture taken at 110’




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-04

SHEET 5 OF 13

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2589.3 ft

at Freeman, Washington

LOCATION : Near MW-6U (209424.1 N, 2539198.4 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 8" boring diameter to 80', 5.5" boring diameter to 390'

WATERLEVELS ; ——

START : 11/9/2018 END : 4/4/2019 LOGGER : J. Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIVE)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLLIC LOG
PID (ppm)

COMMENTS

120.0

| 1250

| 130.0

| 135.0

| 140.0

| 1450

150 |

Picture taken at 120

Picture taken at 130’

Picture taken at 140’

Picture taken at 145'




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-04

SHEET 6 OF 13

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2589.3 ft

at Freeman, Washington

LOCATION : Near MW-6U (209424.1 N, 2539198.4 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 8" boring diameter to 80', 5.5" boring diameter to 390'

WATERLEVELS ; - START : 11/9/2018 END : 4/4/2019 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION g
INTERVAL (ft) o £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (fi MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| ¢«
>
(TIME) I
74393 150.0 BASALT Picture taken at 150, hole producing
| 150.0 - 155.0' - very dark gray/black, wet, very strong, some water ]
| aphanitic, slightly disintegrated, slightly fractured, |
| totally healed ]
155 | 155.0 ]
2434 3| BASALT hole producting lots of water, pump
i 155.0 - 160.0' - very dark gray/black, wet, very strong, turned off ]
| aphanitic, fresh ]
160 | 160.0 ]
2429 3| BASALT Picture taken at 160", lots of water
| 160.0 - 165.0' - black, wet, very strong, aphanitic, ]
| slightly disintegrated, slightly fractured, moderately |
| healed, pyrite mineralization ]
165 | 165.0 ]
2424 3| BASALT Picture taken at 165', difficult to keep
i 165.0 - 170.0' - black, wet, very strong, aphanitic, hole open ]
| some weathered green/red chips, slightly ]
] decomposed, slightly disintegrated, slightly fractured, i
] contains some silt, green paleosol |
170 | 170.0 N
2419.3| BASALT Picture taken at 170", difficult to keep |
| 170.0 - 188.0' - black, wet, very strong, some hole open ]
| weathered green, aphanitic |
175 | 175.0 ]
2414 3| Picture taken at 175', alternating |
i hard/soft drilling to 180’ ]
180 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-04

SHEET 7 OF

13

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2589.3 ft

at Freeman, Washington

LOCATION : Near MW-6U (209424.1 N, 2539198.4 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 8" boring diameter to 80', 5.5" boring diameter to 390'

WATERLEVELS ; ——

START : 11/9/2018 END

. 4/4/2019 LOGGER : J. Espinoza

SOIL DESCRIPTION

DEPTH BELOW EXISTING GRADE (ft) g
INTERVAL (ft) ol £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (fi MOISTURE CONTENT, RELATIVE DENSITY OR gl 2
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| ¢«
(TIME) %

720931 180.0 ] Picture taken at 180" ]
185 | 1850 ] ]
2404.3| ] Picture taken at 185' |
| BASALT | Picture taken at 188" ]
| 188.0 - 245.0' - black with some red/white, wet, ] ]
| strong, aphanitic, massive, moderately decomposed ]
190 190.0 _ —
2399.3| ] Picture taken at 190", very soft ]
] ] drilling ]
195 | 1950 ] ]
2394 3| ] Picture taken at 195', very soft ]
i ] drilling ]
200 | 200.0 ] ]
2389.3] ] Picture taken at 200 |
205 | 205.0 ] ]
2384.3| ] Picture taken at 205' |
210 | i i




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-04

SHEET 8 OF

13

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2589.3 ft

at Freeman, Washington

LOCATION : Near MW-6U (209424.1 N, 2539198.4 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 8" boring diameter to 80', 5.5" boring diameter to 390'

WATERLEVELS ; ——

START : 11/9/2018 END : 4/4/2019 LOGGER : J. Espinoza

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY (ft)

SAMPLE ID
(TIVE)

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

COMMENTS

SYMBOLLIC LOG
PID (ppm)

Z379.3] 210.0

215 | 215.0

220 | 220.0

225 | 225.0

230 | 230.0

235 | 235.0

240 |

Picture taken at 210"

Picture taken at 215'

Picture taken at 220’

Picture taken at 225'

Picture taken at 230’

Picture taken at 235'




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-04

SHEET 9 OF

13

SOIL BORING LOG

PROJECT : Grain Handling Facili

at Freeman, Washington

LOCATION : Near MW-6U (209424.1 N, 2539198.4 E)

ELEVATION : 2589.3 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 8" boring diameter to 80', 5.5" boring diameter to 390'

WATERLEVELS ; — START : 11/9/2018 END : 4/4/2019 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION e
INTERVAL (ft) ol £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (f) MOISTURE CONTENT, RELATIVE DENSITY OR gl 2
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY s| =
(TIME) »
73493 240.0 ] Picture taken at 240" ]
245 | 2450 ] _]
2344 3| BASALT Picture taken at 245' |
i 245.0 - 270.0' - black with some white, wet, strong, ] ]
| weathered, aphanitic, massive, slightly decomposed ]
250 | 250.0 ] ]
2339.3] ] Picture taken at 250 |
255 | 255.0 ] ]
2334.3| ] Picture taken at 255' |
260 | 260.0 ] ]
2329.3] ] Picture taken at 260' |
265 | 265.0 ] ]
2324.3| ] Picture taken at 265' |
] 1 Hard drilling at 267" i
270 | ] i




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-04

SHEET 10 OF 13

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2589.3 ft

at Freeman, Washington

LOCATION : Near MW-6U (209424.1 N, 2539198.4 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 8" boring diameter to 80', 5.5" boring diameter to 390'

WATERLEVELS ; - START : 11/9/2018 END : 4/4/2019 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION g
INTERVAL (ft) o £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (f) MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY =] a
>
(TIME) &
Z3T93] 2700 BASALT ] Picture taken at 270, hard ariling
| 270.0 - 277.0" - black, wet, mod to strong, aphanitic, ] continues ]
| massive, fresh, competent ] |
275 | 275.0 ] ]
2314.3| ] Picture taken at 275' |
| BASALT Picture taken at 277", soft drilling ]
| 277.0 - 278.0' - black with some weathered white, wet, ]
| strong to moderate, aphanitic, massive, slightly ]
i decomposed ] ]
| CLAY (CL) ] i
280 | 280.0 278.0 - 280.0' - brown, wet, some f sand, medium _ ]
2309.3| plasticity ] Picture taken at 280’ ]
| CLAY (CL) ] i
] 280.0 - 285.0' - gray, wet, fine sand, low plasticity, i i
i cohesive, trace silt, contains wood debris ] i
285 | 285.0 ] |
2304.3| BASALT i Picture taken at 285' |
i 285.0 - 290.0' - gray, wet, weak, aphanitic, massive, ] ]
| highly decomposed, disintegrated, contains large ] ]
] pieces of wood ] i
290 | 290.0 ] ]
2299.3| BASALT ] Picture taken at 290' ]
| 290.0 - 295.0' - black, wet, moderate, aphanitic, ] ]
| massive, slightly weathered, some wood debris ] |
295 | 295.0 ] ]
2294 3| BASALT i Picture taken at 295' |
i 295.0 - 360.0' - black, wet, strong, aphanitic, massive, | ]
] fresh ] |
300 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-04

SHEET

1

OF 13

SOIL BORING LOG

PROJECT : Grain Handling Facili

ELEVATION : 2589.3 ft

at Freeman, Washington

LOCATION : Near MW-6U (209424.1 N, 2539198.4 E)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 8" boring diameter to 80', 5.5" boring diameter to 390'

WATERLEVELS ; - START : 11/9/2018 END : 4/4/2019 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION e
INTERVAL (ft) ol £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (f) MOISTURE CONTENT, RELATIVE DENSITY OR gl 2
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY s| =
(TIME) »
Z789.3[ 300.0 ] Picture taken at 300, approximately |
| ] 1300 gal of water from 295 - 300'
305 | 3050 ] ]
2284.3| ] Picture taken at 305', approximately
] ] 1200 gal of water ]
310 | 3100 ] ]
2279.3] ] Picture taken at 310 |
315 | 3150 ] ]
2274 3| ] Picture taken at 315', approximately
] ] 1200 gal of water |
320 | 320.0 B ]
2269.3] ] Picture taken at 320 |
325 | 325.0 ] ]
2264.3| ] Picture taken at 325' |
330 | ] i




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-04

SHEET

12 OF 13

SOIL BORING LOG

PROJECT : Grain Handling Facili

at Freeman, Washington

LOCATION : Near MW-6U (209424.1 N, 2539198.4 E)

ELEVATION : 2589.3 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 8" boring diameter to 80', 5.5" boring diameter to 390'

WATERLEVELS ; —— START : 11/9/2018 END ;. 4/4/2019 LOGGER . J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION o
o]
INTERVAL (ft) ol £
REGOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 2 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) %
77593 3300 ] Picture taken at 330" ]
335 | 3350 | |
2254 3| ] Picture taken at 335' |
340 | 3400 | |
2249 3| ] Picture taken at 340 |
345 | 3450 | |
2244 3| ] Picture taken at 345' |
350 | 350.0 | |
2239.3] ] Picture taken at 350 |
355 | 355.0 | |
2234 3| ] Picture taken at 355' |
360 | i i




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

RC-04

SHEET

13 OF 13

SOIL BORING LOG

PROJECT : Grain Handling Facili

at Freeman, Washington

LOCATION : Near MW-6U (209424.1 N, 2539198.4 E)

ELEVATION : 2589.3 ft

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Air Rotary, 8" boring diameter to 80', 5.5" boring diameter to 390'

WATERLEVELS ; - START : 11/9/2018 END : 4/4/2019 LOGGER : J. Espinoza
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION g
INTERVAL (ft) o £
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
RECOVERY (fi MOISTURE CONTENT, RELATIVE DENSITY OR ol 2
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| ¢«
(TIVE) &
2Z79.3[ 360.0 BASALT ] Picture taken at 360" ]
| 360.0 - 372.0" - dark gray, wet, strong, aphanitic, ]
| massive, fresh ] |
365 | 365.0 ] ]
2224 3| ] Picture taken at 365' |
370 | 370.0 N N
2219.3] ] Picture taken at 370' |
| CLAY (CL) | ]
i 372.0 - 375.0' - dark gray/gray, wet, medium/soft, ] ]
] medium plasticity, few basalt ] ]
375 | 375.0 ] ]
2214 3| CLAY (CL) i Picture taken at 375" |
i 375.0 - 380.0' - dark gray/gray, wet, medium density, | ]
] med plasticity ] i
380 | 380.0 ] ]
2209.3| CLAY (CL) ] Picture taken at 380" |
| 380.0 - 381.0' - brown/tan, wet, soft, med to low ]
| plasticity, some weathered basalt, quartz, and ]
] muscovite present ] Temporary well screen set 381.5 - ]
| GRANITIC GNEISS ] 383.5 with bentonite plug and sand
| 381.0 - 390.0' - white, wet, very weak, nonfoliated, ] layer. End cap at 384" |
i massive, highly decomposed, disintegrated, free ]
i quartz and muscovite, trace to few basalt and soft clay ]
385 | 385.0 ] ]
2204.3| ] Picture taken at 385' |
| | Picture taken at 390" ]
390 | 390.0
Bottom of Boring at 390.0 ft bgs on 11/9/2018




661508

PROJECT NUMBER: BORING NUMBER:

SB-01 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : East of Silo, Near Sump Nose, East of RR

ELEVATION : 2602 ft NAVD88

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210972.9413, 2539474.133 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Speed Star, Sonic

WATER LEVEL:

START : 5/11/16 11:20 END : 5/1

/16 13:50 LOGGER : RSG

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone

FID (ppm)

10|

15|

20|

25 |

30

Lean CLAY (CL) - brown, moist, stiff to very stiff, trace mica,
medium cohesive, medium plastic.

SAME AS ABOVE - CLAY (CL), stiff.

CLAY (CL) - with decomposed rock, olive/yellow and gray,
decomposed SANDSTONE at 11.5' to 12" bgs, increasing
reddish-brown coloring with depth, slightly cohesive, slight
plasticity, moist.

Soil sample collected from 5 - 5.5 feet bgs

0-8 #1 10'/8' Recovery - stretched out

Soil sample collected from 10 - 10.5 feet bgs

Soil sample collected from 15 - 15.5 feet bgs

CLAY (CL) - reddish brown with trace black and gray intermixed
mottling, moist, little to no cohesiveness, little to no plasticity, some
cementation observed.

8-18 #2 10'/10' Recovery

CLAY (CL) - dark reddish brown and gray, low plasticity, low
cohesiveness, moist.

Increasing dark gray clay.

Soil sample collected from 20 - 20.5 feet bgs

CLAY (CL) - reddish brown, moist, trace mica, low plasticity, low
cohesiveness.

Soil sample collected from 25 - 25.5 feet bgs

CLAY (CL) - brown, moaist, stiff, with reddish brown-yellow trace
mottling, medium plasticity, medium cohesive.

18-28 #3 9'/10' Recovery




PROJECT NUMBER: BORING NUMBER:

661508 SB-01 SHEET 2 OF 2
» SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA LOCATION : East of Silo, Near Sump Nose, East of RR
ELEVATION : 2602 ft NAVD88 DRILLING CONTRACTOR : Environmental West Exploration, Inc
COORDINATES : 210972.9413, 2539474.133 State Plane (ft) DRILLING METHOD AND EQUIPMENT : Speed Star, Sonic
WATER LEVEL: START : 5/11/16 11:20 END : 5/11/16 13:50 LOGGER : RSG
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
[&] ) s
RECOVERY FT) | T COLOR, MOISTURE CONTENT, RELATIVE gi?'EHDORITLEﬁ\ISCLNFGLYUEI)SIII__SQSG
3 DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)
| Soil sample collected from 30 - 30.5 feet bgs
Ni“\ .| Decomposing clast, ~2" diameter, GRANITIC.
| S | |
AR
o
| WA i i
> A
A
] S ] .
35 | iz ]
Increasing gray CLAY, decreasing yellow and reddish brown
| coloring and mottling. _| Soil sample collected from 35 - 35.5 feet bgs
| 28-38 #4 14'/10" Recovery - core stretched during
Brown CLAY (CL) - with gray and reddish brown coloring, stiff, extrusion
40 | moist, low plasticity, low cohesive. ] ]
| Soil sample collected from 40 - 40.5 feet bgs
Reddish brown CLAY (CL), with possible decomposing rock, moist,
| slightly plastic, slightly cohesive. | ]
] CLAY (CL) - with trace oxidation and yellow mottling, hard, low ]
| plasticity, low cohesive, moist. | |
45 | ] ]
| Soil sample collected from 45 - 45.5 feet bgs
Sandy CLAY (CL), very fine sand, gray, trace reddish brown, clay
| appears very moist, soft. |
Weathered BASALT/BASALT clasts, up to 2" diameter, basalt hard
i t weathered, oxidation, reddish brown coloring, moist. _| Soil sample collected from 47 - 47.5 feet bgs ]
| 38-48 #4 10'/10' Recovery 1
Boring terminated at 49 ft bgs. Hard drilling 47.5-49'
50 | ] ]
55 | ] ]
60




661508

PROJECT NUMBER: BORING NUMBER:

SB-02 SHEET 1 OF 3

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : East of RR Spur, along N Line of NW Silo

ELEVATION : 2603 ft NAVD88

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210998.9829, 2539415.973 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Sonic

WATER LEVEL:

START : 5/10/16 09:10 END : 5/10/16 15:15 LOGGER : RSG

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone

FID (ppm)

10|

15|

20|

25 |

30

-| TOPSOIL, moist, well graded SAND with GRAVEL (SW) - gravel is

- | fine, subrounded, trace clay, increasing with depth, gray.

Transition to lean CLAY (CL) - brown, trace sand and gravel,
decreasing with depth, moist, very stiff, medium plasticity, low
cohesiveness.

SAME AS ABOVE - CLAY (CL).

Brown gray CLAY with trace fine GRAVEL (CL) with traces of
CLAY with GRAVEL (CL), gravel is fine, subrounded, moist, stiff,
medium plasticity, medium cohesive.

7 clast at 11' bgs.

CLAY (CL) - increasing reddish brown and gray, decreasing
gravel, increasing stiffness, medium plasticity, medium cohesive,
moist.

SAME AS ABOVE - CLAY (CL).

Brown CLAY (CL) - with gray with black mica coloring, fine
subangular gravel, moist, stiff.

Brown CLAY with gray CLAY with white and yellow mottling
(decomposed BASALT), moist, trace to no gravel, trace mica,
medium soft.

SAME AS ABOVE - CLAY (CL) - increasing orange
coloring/mottles.

_| Soil sample collected from 5 - 5.5 feet bgs

0-8 #1 7.5'/8' Recovery

_| Soil sample collected from 10 - 10.5 feet bgs

| Soil sample collected from 15 - 15.5 feet bgs

8-18 #2 12'/10" Recovery - Sample
stretched/expanded

| Soil sample collected from 20 - 20.5 feet bgs

| Soil sample collected from 25 - 25.5 feet bgs

18-28 #3 13.5'/10' Recovery - core stretched




661508

PROJECT NUMBER: BORING NUMBER:

SB-02 SHEET 2 OF 3

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : East of RR Spur, along N Line of NW Silo

ELEVATION : 2603 ft NAVD88

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210998.9829, 2539415.973 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Sonic

WATER LEVEL:

START : 5/10/16 09:10 END : 5/10/16 15:15 LOGGER : RSG

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone

FID (ppm)

35 |

40 |

45 |

50_|

55 |

60

CLAY (CL) - intermixed gray, reddish brown, and orange/brown
coloring, moist, trace mica, possible trace fine angular gravel, low
plasticity, low cohesiveness.

Gray CLAY (CL) - with reddish brown coloring with yellow mottling,
possible increasing silt, low plasticity, low cohesiveness, moist,
stiff.

Gray, reddish brown CLAY (CL) - little to medium plasticity, trace
yellow mottling, stiff, low cohesiveness, moist.

CLAY (CL) - increasing gray coloring, little/no plasticity, little to no
cohesiveness, moist, trace mica, possible increase in silt.

SAME AS ABOVE - CLAY (CL).

CLAY (CL) - reddish brown, medium plasticity, medium
cohesiveness.

CLAY (CL) - gray with yellow intermixed and mottled, possible
decomposed basalt?.

Reddish brown CLAY (CL) - some yellow mottling, decreasing gray
clay, medium plastic.

Black, gray, bronze with yellow/white mottling CLAY/decomposed
BASALT, low plasticity, low cohesiveness, moist.

_| Soil sample collected from 30 - 30.5 feet bgs

Soil sample collected from 35 - 35.5 feet bgs

28-38 #4 12'/10' Recovery

Soil sample collected from 40 - 40.5 feet bgs

TD at 43.0' - Refusal at 14:30

Soil sample collected from 45 - 45.5 feet bgs

38-48 #4 10'/10' Recovery

Soil sample collected from 50 - 50.5 feet bgs

Soil sample collected from 55 - 55.5 feet bgs

| 48-58 #5 9'/10" Recovery




661508

PROJECT NUMBER: BORING NUMBER:

SB-02 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : East of RR Spur, along N Line of NW Silo

ELEVATION : 2603 ft NAVD88

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210998.9829, 2539415.973 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300, Sonic

WATER LEVEL:

START : 5/10/16 09:10 END : 5/10/16 15:15 LOGGER : RSG

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone

FID (ppm)

65 |

70|

75 |

80_|

85 |

90

Olive yellow CLAY and SILT with cemented clasts with bronze
oxidation (weathered).

Gray with white mottling CLAY with intermixed reddish-brown
CLAY, decreasing olive/yellow weathered material.

SAME AS ABOVE - possible increase in moisture.

SAME AS ABOVE - CLAY (CL) - moist.

Brown CLAY (CL) - reddish brown with gray intermixed, moist, very
stiff.

Clayey SAND (SC) - 20% clay, sand very fine, moist, increasing
clay with depth.

Sandy CLAY (CL) - 30% sand, fine, moist, hard.

CLAY with mica at 73.5-73.75'.

- | SANDSTONE with fine clayey SAND, lightly to moderately

cemented, moist, gray SANDSTONE clasts up to 3 diameter.

No sample 75-77.5' - Sample fell out, 2nd attempt with basket, no
sample, damaged basket.

Boring terminated at 77.5 ft bgs.

Soil sample collected from 60 - 60.5 feet bgs

_| Soil sample collected from 65 - 65.5 feet bgs

| 58-68 #6 10'/10' Recovery

_| Soil sample collected from 70 - 70.5 feet bgs

_| Soil sample collected from 75 - 75.5 feet bgs
| Hard drilling
Hard drilling

Very hard drilling at 77"
Refusal at 77.5' 1515




661508

PROJECT NUMBER: BORING NUMBER:

SB-06 SHEET 1 OF 3

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : E of Parking Lot, 25' E of Marlow Well in Grass

ELEVATION : 2635 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210704.7121,

2539349.133 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Scuramm T300, Sonic

WATER LEVEL:

START : 5/18/16 14:45 END : 5/19/16 09:30 LOGGER : RSG

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

O}
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
(&) ) ’
RECOVERY FT) | T COLOR, MOISTURE CONTENT, RELATIVE gi?'EHDORITLEﬁ\ISCLNFGLYUEI)SIII__SQSG
3 DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)
0.0 FAT CLAY (CL), medium to high plasticity, medium to high
cohesiveness, moist, stiff. Hard drilling |
22-22' - Recovery 7'/6' ]
9.0 i
S| |
Soil sample collected from 5 - 5.5 feet bgs ]
LEAN CLAY (CL), low plasticity, low cohesiveness, moist, very stiff,
brown. |
8.0 |
Core damaged and dropped when extruding
10 | ]
LEAN CLAY (CL), same as above.
Soil sample collected from 10 - 10.5 feet bgs
GRAVELLY CLAY (CL), brown, stiff, gravel well graded, ]
9.0 subangular to subrounded, trace fine sand, moist. |
LAY (CL), low plasticity, low cohesiveness, moist, stiff to very stiff. ]
15 | ]
Soil sample collected from 15 - 15.5 feet bgs
SANDY CLAY (CL), very fine sand with mica, moist, stiff, reddish
brown. |
GRAY CLAY, FAT (CL), medium to few plasticity, medium to high
18.0 plasticity, very stiff, moist. ]
Very difficult to extrude, hard drilling |
20 | 20 ]
: LIGHT GRAY WITH REDDISH BROWN FAT CLAY (CL), hard,
highly cohesive, medium plasticity, moist. Very stiff - unable to rotate core, very stiff, sampling
very difficult
22.0
Soil sample collected from 21 - 21.5 feet bgs
LIGHT GRAY WITH REDDISH BROWN FAT CLAY (CL), same as ]
above, hard. |
25 7.0 —
Soil sample collected from 25 - 25.5 feet bgs
CLAY (CL), hard, gray with reddish brown.
Hard drilling 1
28.0 1
CLAY (CL), same as above.
30




PROJECT NUMBER:

661508

BORING NUMBER:

SB-06

SHEET 2 OF 3

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : E of Parking Lot, 25' E of Marlow Well in Grass

ELEVATION : 2635 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210704.7121,

2539349.133 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Scuramm T300, Sonic

WATER LEVEL:

START : 5/18/16 14:45 END

: 5/19/16 09:30

LOGGER : RSG

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone

FID (ppm)

9.0

35 35.0

CLAY (CL), hard, gray with reddish brown.

CLAY (CL), brown, gray and orange brown, stiff, medium plastic,
medium cohesiveness, moist.

ORANGE REDDISH BROWN, AND GRAY CLAY WITH LIGHTLY
CEMENTED CLAY (CL), moist, stiff.

40 |

45 |

48.0

REDDISH BROWN AND GRAY CLAY (CL), low plasticity, low
cohesiveness, moist, stiff.

REDDISH BROWN AND GRAY CLAY (CL), same as above.

GRAY AND DARK GRAY CLAY (CL), stiff, low cohesiveness, low
plasticity, moist, trace orange-brown clay.

50_|

N 10.0

55 |

58.0

GRAY AND DARK GRAY CLAY (CL), same as above.

TRANSITION TO CLAYEY GRAVEL (CL), angular to subangular,
coarse, up to 2 diameter, plastic, increasing basalt, moist.

FRACTURED BASALT WITH CLAY, trace oxidation/weathering,
moist, angular, clasts up to 3 diameter.

BASALT COBBLE/FORMATION, fractured.

FRACTURED BASALT, ?? rubble with sand and fine gravel.

WEATHERED BASALT, reddish brown, orange brown, angular
clasts, up to 2 diameter.

BASALT CLASTS, up to 4 diameter, 1 wide.

TRANSITION TO GRAY CLAY (CL), decreasing basalt.

60

CLAY (CL), gray, brown, reddish brown, very stiff, moist, medium
to low plasticity, medium to low cohesive.

REDDISH BROWN CLAY (CL), medium plasticity, moist, stiff,
trace gray clay.

TD at 58' at 1730
Resume at 0840

Soil sample collected from 30 - 30.5 feet bgs

Soil sample collected from 35 - 35.5 feet bgs

Soil sample collected from 40 - 40.5 feet bgs

Soil sample collected from 45 - 45.5 feet bgs

Soil sample collected from 50 - 50.5 feet bgs

Soil sample collected from 56 - 56.5 feet bgs




PROJECT NUMBER:

661508

BORING NUMBER:

SB-06

SHEET 3 OF 3

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : E of Parking Lot, 25' E of Marlow Well in Grass

ELEVATION : 2635 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210704.7121, 2539349.133 State Plane (ft) DRILLING METHOD AND EQUIPMENT : Scuramm T300, Sonic
WATER LEVEL: START : 5/18/16 14:45 END : 5/19/16 09:30 LOGGER : RSG
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
(&) ) ’
RECOVERY FT) | T COLOR, MOISTURE CONTENT, RELATIVE gi?'EHDORITLEﬁ\ISCLNFGLYUEI)SIII__SQSG
3 DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)
REDDISH BROWN CLAY (CL), medium plasticity, moist, stiff,
| trace gray clay. | |
| _| Socil sample collected from 61 - 61.5 feet bgs
65 | ]
DARK BROWN CLAY (CL), with yellow-orange mottling, medium
| plasticity, medium cohesive, moist, stiff with increasing _| Soil sample collected from 65 - 65.5 feet bgs
orange/brown clay with depth.
68.0
Boring terminated at 68 ft bgs.
70 | ] ]
75 | ] ]
80 | _ |
85 | ] ]
90




PROJECT NUMBER:

661508

BORING NUMBER:

SB-08

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : South of grain loading area

ELEVATION : 2608 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210886.1357, 2539459.376 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL:

START : 5/23/2016 END : 5/23/2016

LOGGER : Nicole Badon

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone

FID (ppm)

10|

15|

20|

25 |

30

0.0

75

8.0

Asphalt and clay.

CLAYEY SILT (ML), dark gray, medium stiff to stiff, trace mica,
trace fine gravel, moist.

CLAY (CL), light brown, trace light gray mottling, moist, very stiff.

11.8

18.0

CLAY (CL), same as above.

SILTY CLAY (CL), trace fine angular gravel, wet, stiff to very stiff,
light brown.

Fine to coarse SILTLY SAND and fine to coarse subangular
GRAVEL (GM), light brown to grayish brown, moist, dense, trace
subangular cobbles.

SANDY SILT, (ML), very fine sand, light brown and yellowish green

decomposed rock, moist.

28.0

SILTY fine SAND, (SM), yellowish brown, mottled light gray, wet,
medium dense.

SILTY CLAY to silty fine SAND, trace cobbles, (SC/SM), light
brown/reddish brown with light gray mottling, moist.

SILTY FINE SAND, (SM), trace CLAY, some decomposed basalt
(dark reddish brown w/ white clasts), reddish brown, mottled dark
gray, moist, dense..

_| Soil sample collected from 5 - 5.5 feet bgs

_| Soil sample collected from 10 - 10.5 feet bgs

Soil sample collected from 15 - 15.5 feet bgs

_| Soil sample collected from 20 - 20.5 feet bgs

| Soil sample collected from 25 - 25.5 feet bgs




PROJECT NUMBER:

661508

BORING NUMBER:

SB-08 SHEET 2 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : South of grain loading area

ELEVATION : 2608 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210886.1357, 2539459.376 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL: START : 5/23/2016 END : 5/23/2016 LOGGER : Nicole Badon
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
(&) ) ’
RECOVERY FT) | T COLOR, MOISTURE CONTENT, RELATIVE gi?'EHDORITLEﬁ\ISCLNFGLYUEI)SIII__SQSG
3 DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)
SILTY FINE SAND, (SM), trace CLAY, some decomposed basalt
| (dark reddish brown w/ white clasts), reddish brown, mottled dark _| Soil sample collected from 30 - 30.5 feet bgs
gray, moist, dense..
s 11.2 R R
35 | ] ]
| _| Soil sample collected from 35 - 35.5 feet bgs
38.0 |
Sandy SILT/Silty SAND, (ML/SM), light brown to brownish gray,
| mottled, dense, moist, trace fine gravvel, trace cobbles toward 48' | |
(sandstone cobble).
40 | ] ]
| _| Soil sample collected from 40 - 40.5 feet bgs
s 11.0 R R
45 | ] ]
| _| Soil sample collected from 45 - 45.5 feet bgs
48.0 i
Sandy SILT (ML), silty SAND (SM), dark gray, some coarse
| angular gravel, moist, dense.. | 1
50 | 53 ]
’ Weathered BASALT, dark gray with iron staining, coarse gravel to
| cobble sized pieces, some silt, dry.. _| Soil sample collected from 50 - 50.5 feet bgs
52.0 Driller notes harder material at 50' bgs.
Boring terminated at 52 ft bgs.
55 | ] ]
60




PROJECT NUMBER:

661508

BORING NUMBER:

SB-09

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : Freeman, WA

ELEVATION : 2601 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210821.0315, 2539634.723 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Scuramm T300, Sonic

WATER LEVEL:

START : 5/23/16 14:07 END : 5/23/16 15:30

LOGGER : Nicole Badon

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone

FID (ppm)

0.0

8.0

10|

* 10.7

15|

18.0

SILTY CLAY AND FINE TO COARSE SUBROUNDED GRAVEL
(FILL), dark gray, wet, medium dense.

| Compacted sample

CLAY (CL), little silt, stiff to very stiff, light brown to grayish brown,
moist.

CLAY (CL), same as 0.5-8'.

SANDY CLAY (SC), fine to coarse subangular to rounded gravel
(SC/GC), wet, light medium gray, dense.

SILTY CLAY (CL), very stiff, moist to wet at 16".

SILT (ML) and decomposed rock (basalt?), some fine angular
basalt gravel, light brown/oxidized brown, moist, dense.

20|

N 10.5

25 |

28.0

SANDY SILT (ML) and decomposed basalt, light brown to oxidized,
some light gray mottling, stiff to medium stiff, moist to wet, basalt as

fine subangular to angular gravel (in places), trace white clasts.

30

SANDY SILT (ML), trace fine angular and subangular gravel
(sandstone gravel), light brown, mottled light gray, moist, stiff to
very stiff, trace white clasts.

_| Soil sample collected from 5 - 5.5 feet bgs

_| Soil sample collected from 10 - 10.5 feet bgs

Soil sample collected from 15 - 15.5 feet bgs

| Soil sample collected from 20 - 20.5 feet bgs

| Soil sample collected from 25 - 25.5 feet bgs




PROJECT NUMBER:

661508

BORING NUMBER:

SB-09

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : Freeman, WA

ELEVATION : 2601 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210821.0315, 2539634.723 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Scuramm T300, Sonic

END : 5/23/16 15:30

LOGGER : Nicole Badon

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone

FID (ppm)

_| Soil sample collected from 30 - 30.5 feet bgs

_| Soil sample collected from 35 - 35.5 feet bgs

WATER LEVEL: START : 5/23/16 14:07
DEPTH BELOW SURFACE (FT) © SOIL DESCRIPTION
INTERVAL (FT) 9
o SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
3 DENSITY OR CONSISTENCY, SOIL
#TYPE [0} STRUCTURE, MINERALOGY
SANDY SILT (ML), trace fine angular and subangular gravel
| (sandstone gravel), light brown, mottled light gray, moist, stiff to
very stiff, trace white clasts.
s 11.5
35 | ]
38.0
SILTY VERY FINE SAND (SM), trace fine to coarse sandstone
| gravel (subangular), dense, moist, dark gray (wet at 39 to 39.7").
20 3.0
— WEATHERED BASALT, fine to coarse gravel-sized pieces, dark
gray with some oxidation, dry, some silt, dense to very dense,
41.0 some sandstone gravel.
Boring terminated at 41 ft bgs.
45 | ]
50 | ]
55 | ]
60

— | Soil sample collected from 39 - 39.5 feet bgs




661508

PROJECT NUMBER: BORING NUMBER:

SB-10 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : Freeman, WA

ELEVATION : 2601 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210914.7815, 2539626.911 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL:

START : 5/24/16 07:54 END : 6/27/16 09:30

LOGGER : Nicole Badon

SOIL DESCRIPTION

COMMENTS

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone

FID (ppm)

10|

15|

20|

25 |

Gravel and silt (fill) dark gray, some fine to coarse sand.

CLAY (CL), light brown, stiff, plastic, moist, little silt.

SILTY CLAY (CL) with little fine sub angular gravel, slightly plastic,
light brown, moist.

SANDY SILT (ML), little clay, slightly plastic, very fine sand and
trace fine sub angular gravel, light brown/oxidized with some
intermittent brownish gray, moist to wet, trace white clasts.

DEPTH BELOW SURFACE (FT)
INTERVAL (FT)
RECOVERY (FT)
#TYPE
0.0
100.0
8.0
124.0
18.0
118.0
28.0

30

SILTY CLAY (CL) w/ decomposed rock, stiff to moist, slightly
plastic, dark grayish, brown with white clasts.

SILTY CLAY (CL), slight plasticity, trace fine to coarse sub angular
gravel, light brown w/ trace white clasts intermittent gray, stiff,
moist.

SILTY CLAY (CL), with little fine sand, trace basalt gravel and
sandstone gravel, little decomposed basalt @ ~30 bgs, light brown,
oxidized, little gray coloring, slightly plastic, stiff, moist.

_| Soil sample collected from 5 - 5.5 feet bgs

_| Soil sample collected from 10 - 10.5 feet bgs

| Soil sample collected from 15 - 15.5 feet bgs

_| Soil sample collected from 20 - 20.5 feet bgs

| Soil sample collected from 25 - 25.5 feet bgs




661508

PROJECT NUMBER: BORING NUMBER:
SB-10 SHEET 2 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : Freeman, WA

ELEVATION : 2601 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210914.7815, 2539626.911 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL:

START : 5/24/16 07:54 END : 6/27/16 09:30

LOGGER : Nicole Badon

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone

FID (ppm)

35 |

40 |

45 |

50_|

55 |

60

38.0

SILTY CLAY (CL), with little fine sand, trace basalt gravel and
sandstone gravel, little decomposed basalt @ ~30 bgs, light brown,
oxidized, little gray coloring, slightly plastic, stiff, moist.

109.0

48.0

SILTY CLAY (CL) trace fine sand, little fine to coarse rubrounded
gravel (sandstone), medium gray with light brown oxidation in
places, slight plasticity, stiff, moist.

Silt and weathered Basalt and siltstone/sandstone gravel (GM), fine
to coarse sized gravel, trace cobble-sized pieces, sub angular, dry,
medium gray, dense.

_| Soil sample collected from 30 - 30.5 feet bgs

_| Soil sample collected from 35 - 35.5 feet bgs

_| Soil sample collected from 40 - 40.5 feet bgs

_| Soil sample collected from 45 - 45.5 feet bgs

Boring terminated at 48 ft bgs.




PROJECT NUMBER:

661508

BORING NUMBER:

SB-11

SHEET 1 OF 3

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : NE of grain elevators

ELEVATION : 2602 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 211044.1218, 2539337.848 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL: START : 5/25/2016 END : 5/25/2016 LOGGER : Nicole Badon
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
e}
RVAL (FT)
INTE Fn § SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING. DRILLING
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE RATE. DRILLING FLYUID LOSS
3 DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)
0.0 Fine to coarse sand and fine to coarse subrounded gravel, medium
| dense, black, moist, trace silt. 1
CLAY (CL), plastic, cohesive, very stiff, light to medium brown,
| trace mica flakes, trace silt, includes some fine to coarse sand and ] ]
gravel, subrounded.
f 94 ] i
S| | |
| _| Soil sample collected from 5 - 5.5 feet bgs |
I Decomposed rock, silt to sand sized particles, abundant mica, light |
8.0 brownish gray to yellowish orange, very stiff, moist. |
Grayish blue, stiff to very stiff, cohesive, plastic CLAY (CL), some
| white mottling and oxidation. | |
10 | | |
| _| Soil sample collected from 10 - 10.5 feet bgs
| First 1.5' appears to be slough from above |
CLAY, cohesive, plastic, white to yellowish orange, trace mica,
| 105 trace fine sand and fine gravel, very stiff, moist. | |
15 | | |
| | Soil sample collected from 15 - 15.5 feet bgs
18.0 |
SILTY CLAY, (CL), medium plasticity, cohesive, yellowish orange
| with some white mottling, abundant mica, little very fine sand, very | |
stiff to hard, slightly moist..
20| | |
| | Soil sample collected from 20 - 20.5 feet bgs
| VERY FINE SAND AND SILT (SM), decomposed rock, some ] ]
minerals present, white with yellowish orange mottling, very stiff to
| 10.0 hard, slightly cohesive, trace clay, slightly moist, abundant mica. | |
25 | _ |
| _| Soil sample collected from 25 - 25.5 feet bgs
28.0 |
SILTY VERY FINE SAND (SM), looks like decomposed rock, some
| decomposed materials present, abundant mica, very light gray with | |
oxidation stringers, medium dense/stiff, moist.
30




PROJECT NUMBER: BORING NUMBER:

661508 SB-11 SHEET 2 OF 3
» SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA LOCATION : NE of grain elevators

ELEVATION : 2602 ft NAVD88 DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 211044.1218, 2539337.848 State Plane (ft) DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL: START : 5/25/2016 END : 5/25/2016 LOGGER : Nicole Badon
DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION COMMENTS

INTERVAL (FT)

SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING, DRILLING
COLOR, MOISTURE CONTENT, RELATIVE

RATE, DRILLING FLUID LOSS,

DENSITY OR CONSISTENCY, SOIL TESTS. & INSTRUMENTATION

STRUCTURE, MINERALOGY .

RECOVERY (FT)

GRAPHIC LOG

#TYPE

PID (ppm) Breathing Zone FID (ppm)

SILTY VERY FINE SAND (SM), looks like decomposed rock, some
decomposed materials present, abundant mica, very light gray with | Soil sample collected from 30 - 30.5 feet bgs
oxidation stringers, medium dense/stiff, moist.

* 10.5 1 1

35 |

_| Soil sample collected from 35 - 35.5 feet bgs

=
A

DECOMPOSED GRANITE/GRANODIORITE, light gray, white and
yellowish orange, abundant muscovite mica in sheets, some g
minerals present, moist, medium stiff.
DECOMPOSED GRANITE/GRANODIORITE, as above, larger g g
quartz gravel, more minerals in tact.

38.0

A
-~

z
NN )

5

AN VTN

17VA

40 |

-| VERY FINE SAND TO FINE SAND (SW), trace silt, trace _| Soil sample collected from 40 - 40.5 feet bgs

- | muscovite mica flakes throughout, light gray with yellowish orange

. | oxidation, dense, to medium dense, moist, alternating very fine and
- | fine sand layers.

B 11.3

45 |

_| Soil sample collected from 45 - 45.5 feet bgs

48.0

-| FINE TO COARSE SAND, LITTLE SILT (SW), trace clay, trace
-| coarse sandstone gravel, light gray and yellowish orange medium
dense, moist, trace white silt mottling.

50_|

Soil sample collected from 50 - 50.5 feet bgs

CLAYEY SAND (SC), fine grained, cohesive, slightly to medium
plasticity, white with yellowish orange oxidation, moist, very stiff.

~| DECOMPOSED ROCK (GRANITE OR SCHIST), abundant
muscovite mica, some fine to coarse angular gravel, moist, dense,
white and yellowish orange.

55 | o

Changes back to CLAYEY SAND (SC) at 55' to 56'.
Soil sample collected from 55 - 55.5 feet bgs

- | FINE TO COARSE SAND (SW), same as 48' to 51' except no
-| visible clay, trace sandstone cobbles/weathered sandstone
-| (oxidized), dense, slightly moist, some mica flakes throughout.

58.0

72| DECOMPOSED ROCK (GRANITE OR SCHIST), same as 53' to
55', yellowish orange, moist.

60 P




SM

PROJECT NUMBER:

661508

BORING NUMBER:

SB-11

SHEET 3 OF 3

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : NE of grain elevators

ELEVATION : 2602 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 211044.1218, 2539337.848 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL: START : 5/25/2016 END : 5/25/2016 LOGGER : Nicole Badon
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) S SOIL NAME, USCS GROUP SYMBOL.
[&] ) s
RECOVERY FT) | T COLOR, MOISTURE CONTENT, RELATIVE %?EHDORITLEQISGINFGI:UEI)SIII__SQSG
3 DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE (0] STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)
CLAYEY SAND (SC), same as 51' to 53'.
| _| Soil sample collected from 60 - 60.5 feet bgs
I | FINE TO COARSE SAND, LITTLE SILT (SW), same as 48' to 51, ]
| 15 | no visible clay, some mica flakes, sandstone cobbles 62" to 63'. ]
65 | | |
| _| Soil sample collected from 65 - 65.5 feet bgs
68.0 :
Boring terminated at 68 ft bgs.
70 | | |
75 | | |
80 | | |
85 | _ |
90




PROJECT NUMBER: BORING NUMBER:

661508 SB-12 SHEET 1 OF 2
» SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA LOCATION : NE of grain elevators
ELEVATION : 2603 ft NAVD88 DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.
COORDINATES : 211068.4274, 2539277.953 State Plane (ft) DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic
WATER LEVEL: START : 5/25/2016 END : 5/25/2016 LOGGER : Nicole Badon
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
[&] ) s
RECOVERY FT) | T COLOR, MOISTURE CONTENT, RELATIVE DEPTH OF CASING, DRILLING
% DENSITY OR CONSISTENCY, SOIL RATE, DRILLING FLUID LOSS,
svPE | : TESTS, & INSTRUMENTATION
[0} STRUCTURE, MINERALOGY
PID (ppm) Breathing Zone FID (ppm)
0.0 SILTY FINE TO COARSE SAND AND FINE TO COARSE
| SUBANGULAR GRAVEL, wet, loose, brownish gray (fill). |
CLAY (CL), plastic, little very fine, micaceous sand and silt, moist,
i stiff to very stiff, moist, light brown, trace organics/wood. ] ]
7 6.0 VERY FINE SAND/SILT (DECOMPOSED RODK), muscovite ]
5 | mica, hard, very light gray/white, moist. ] ]
| _| Soil sample collected from 5 - 5.5 feet bgs |
8.0 |
VERY FINE SAND/SILT (DECOMPOSED RODK), same as 4' to
| 8', dense, wet from 8' to 9', some oxidation. | 1
10 | ] ]
| _| Soil sample collected from 10 - 10.5 feet bgs
1 8.9 1 1
15 | ]
Ni“\ .| DECOMPOSED GRAINITE?, wite with ~25% to 30% muscovite
| )i ] mica, trace oxidation, medium stiff, moist. | Soil sample collected from 15 - 15.5 feet bgs
NN
] ™ (; i i
18.0 e :
xi“\ .| DECOMPOSED ROCK GRANITE/GRANODIORITE, white with
| < . 7| some oxidation, muscovite throughout and black clasts, stiff to | |
[~ | medium stiff, moist.
20 Ko
| A | |
| }5 :l _| Soil sample collected from 20 - 20.5 feet bgs
x;w\ ):
— SAUNEN i i
A
N S
N 112.0 3 ] i
SAUNEN
A
* . i
N
- o = =
AN
| @:): | Soil sample collected from 25 - 25.5 feet bgs
)
A
1 . i
28.0 2z |
@\ .| DECOMPOSED GRANITE/GRANODIORITE, very light gray to
| )i ~ 21 white with some oxidation, mica throughout, stiff to very stiff, mostly | |
[~ | weathered to silt/clay.
30 Ky




PROJECT NUMBER:

661508

BORING NUMBER:

SB-12

SHEET 2 OF 2

SM

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : NE of grain elevators

ELEVATION : 2603 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 211068.4274, 2539277.953 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL:

START : 5/25/2016

END : 5/25/2016

LOGGER : Nicole Badon

DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) S SOIL NAME, USCS GROUP SYMBOL
o , .
RECOVERY (FT) T COLOR, MOISTURE CONTENT, RELATIVE DEPTH OF CASING, DRILLING
% DENSITY OR CONSISTENCY, SOIL RATE, DRILLING FLUID LOSS,
04 J TESTS, & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)
)~ DECOMPOSED GRANITE/GRANODIORITE, very light gray to
| )i ~ | white with some oxidation, mica throughout, stiff to very stiff, mostly | Soil sample collected from 30 - 30.5 feet bgs
S s weathered to silt/clay.
| ’\:\4\ ): 1 1
[ A
. 1.3 N . 1
PN
] [ > n .
0
35 S
| VR | —
| }( :1 _| Soil sample collected from 35 - 35.5 feet bgs
N:\A,\ ):
. o A . .
AN
38.0 o ]
Ni“\ .| DECOMPOSED GRANITE/GRANODIORITE, same as above.
| S | |
0
40 Ko
a A | |
| }( :l _| Soil sample collected from 40 - 40.5 feet bgs
x;w\ ):
— SAUNEN i i
N
N S
B 11.6 3 i |
> A
N
i - i
45 2l
| ISR | —
0
| Ni“&): _| Soil sample collected from 45 - 45.5 feet bgs
rd A -
[
] SR | i
[0 S
48.0 2 i
- | POORLY GRADED SAND (SP), medium grained, little silt, trace
| . | mica flakes, medium dense, light gray and yellowish orange, moist. ]
50 | o _
@\ .| DECOMPOSED GRANITE/GRANODIORITE, wite, dark gray, and
| )i « ] yellowish orange, stiff, decomposed mostly to silt/sand/clay, mica _| Soil sample collected from 50 - 50.5 feet bgs
;( N flakes throughout, moist, some minerals still present.
| ’\:\4\ ): 1 1
[ A
s 11.4 1N 1 1
PN
] [ > n .
0
55 S
| VR | —
| 0 \1 Soil sample collected from 55 - 55.5 feet bgs
~ | VERY FINE SAND (SP), trace silt, dense, light gray and yellowish
| | orange oxidation, trace mica flakes, moist. | |
58.0
Boring terminated at 58 ft bgs.
60




PROJECT NUMBER:

661508

BORING NUMBER:

SB-13 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : NW of Silos

ELEVATION : 2611 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210935.6149, 2539379.515 State Plane (ft)

DRILLING METHOD AND EQUIP|

MENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL: START : 5/26/16 07:39 END : 5/26/16 10:00 LOGGER : Nicole Badon
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
o]
INTERVAL (FT,
Fn § SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING. DRILLING
RECOVERY (FT) = COLOR, MOISTURE CONTENT, RELATIVE \
L RATE, DRILLING FLUID LOSS,
P DENSITY OR CONSISTENCY, SOIL TESTS. & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)
0.0 FILL, asphalt at top 1, silt, fine to coarse sand, and fine to coarse
subangular gravel, very dark brown, slightly moist. | First 1.5' compressed in sample bag |
1] SANDY SILT (ML/SM), slightly plastic, slightly cohesive, dark gray ]
1| with some white and yellowish orange mottling, stiff to very stiff, | |
1] slightly moaist, fine to coarse sand, ~30% trace fine subangular
|| gravel, little clay.
5.8 I - ]
S| | |
_| Soil sample collected from 5 - 5.5 feet bgs |
8.0 1
CLAY (CL), light brown, stiff to very stiff, trace silt, very cohesive,
plastic (medium). ] ]
10 | | |
_| Soil sample collected from 10 - 10.5 feet bgs
10.6 R R
15 | | |
SANDY CLAY (CL), yellowish orange, slight plasticity, cohesive, | Soil sample collected from 15 - 15.5 feet bgs
very stiff to stiff, moist, ~25% fine to coarse sand, trace coarse
subrounded gravel, some gray mottling. | 1
18.0 1
SILTY CLAY (CL), ~15-20% silt, trace fine to coarse sand,
cohesive, medium plasticity, light gray, mottled white, yellow, and | |
yellowish orange, moist, medium stiff.
20| | |
| Soil sample collected from 20 - 20.5 feet bgs
11.6 1 1
Yellowish orange/light brown SILTY CLAY (CL), little fine to coarse
sand and fine gravel, very stiff to hard, moist, trace yellow mottling, 1 1
o5 trace claystone cobble (1).
| Soil sample collected from 25 - 25.5 feet bgs
28.0 1
CLAYEY SILT (ML) TO SILTSTONE, little fine sand, siltstone
fragments in fine to coarse gravel size, yellowish orange to light | ]
brown, some light gray and grayish blue mottling, slight plasticity,
30 slightly cohesive, moist, wet at 34' to 34.5', very stiff to hard.




PROJECT NUMBER:

661508

BORING NUMBER:

SB-13

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : NW of Silos

ELEVATION : 2611 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210935.6149, 2539379.515 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL:

START : 5/26/16 07:39 END

: 5/26/16 10:00

LOGGER : Nicole Badon

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone

FID (ppm)

35 |

40 |

45 |

50_|

55 |

60

11.3

38.0

CLAYEY SILT (ML) TO SILTSTONE, little fine sand, siltstone
fragments in fine to coarse gravel size, yellowish orange to light
brown, some light gray and grayish blue mottling, slight plasticity,
slightly cohesive, moist, wet at 34' to 34.5', very stiff to hard.

SILT (ML), with siltstone fragments, yellowish orange with some
light gray and white mottling, slight plasticity, little clay, ~30% very
fine sand, very stiff to hard, moist.

_| Soil sample collected from 30 - 30.5 feet bgs

_| Soil sample collected from 35 - 35.5 feet bgs

Soil sample collected from 40 - 40.5 feet bgs

Boring terminated at 41 ft bgs.




PROJECT NUMBER:

661508

BORING NUMBER:

SB-14

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : Freeman School Event Parking Lot

ELEVATION : 2637 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210815.8232, 2539246.703 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL:

START : 5/26/16 12:18

END : 5/26/16 15:20

LOGGER : Nicole Badon

SOIL DESCRIPTION

COMMENTS

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone

FID (ppm)

10|

15|

20|

25 |

CLAY (CL), dark brown, medium stiff to hard, medium plasticity,
cohesive, little silt, moist.

CLAY (CL), same as above, trace coarse sand throughout (~15%),
trace organics from 9' to 10' (wood), medium stiff to hard.
Sandstone gravel at ~9.8 to 10, and sandy non-cohesive clay.

DEPTH BELOW SURFACE (FT)
INTERVAL (FT)
RECOVERY (FT)
#TYPE
0.0
5.0
9.0
9.5
19.0
9.5
28.0

30

CLAY (CL), dark brown, same as 0' to 9'.

CLAYEY SAND CONGLOMERATE, partially cemented clay, fine to
coarse sand, and fine to coarse subrounded gravel, reddish gray to
yellowish orange, dense, dry.

CLAY (CL), yellowish orange with some light gray mottling, little
silt, hard, slightly moist, cohesive, medium plasticity.

CLAY (CL), mottled yellowish orange and light gray 28' to 31.5'
then bluish gray with trace yellowish orange mottling, little silt,
medium plastic, very cohesive, hard, trace yellowish white mottling
in blue/gray section, slightly moist (yellowish orange 37.5' to 38").

Soil sample collected from 20 - 20.5 feet bgs

Hard drilling

_| Soil sample collected from 5 - 5.5 feet bgs

_| Soil sample collected from 10 - 10.5 feet bgs

| Soil sample collected from 15 - 15.5 feet bgs

Sample stick in core rods, using water pressure

through rods above sample to try to extract it

~12:50 to 13:07, sample out of rods 13:07

Soil sample collected from 25 - 25.5 feet bgs




661508

PROJECT NUMBER: BORING NUMBER:

SB-14 SHEET 2 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : Freeman School Event Parking Lot

ELEVATION : 2637 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210815.8232, 2539246.703 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL:

START : 5/26/16 12:18 END : 5/26/16 15:20

LOGGER : Nicole Badon

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone

FID (ppm)

B 10.0

35 |

38.0

CLAY (CL), mottled yellowish orange and light gray 28' to 31.5'
then bluish gray with trace yellowish orange mottling, little silt,
medium plastic, very cohesive, hard, trace yellowish white mottling
in blue/gray section, slightly moist (yellowish orange 37.5' to 38").

40 |

10.7

45 |

47.0

CLAY (CL), yellowish orange, some yellowish white mottling,
broken up/crumbly, some silt, little fine sand, moist to slightly moist,
non-cohesive.

SILT (ML) AND GRAVEL, with very fine sand, not cohesive, slightly
moist to dry, some fine to coarse gravel ~40% (basalt gravel)
subangular, medium gray, dense.

Basalt gravel appears at ~43'.

50_|

55 55.0

CLAY AND CLAYSTONE/SILTSTONE, with trace weathered
basalt gravel near 47' (minerals weathered away) medium gray and
light brown oxidation throughout, some dark brown clay, hard,
slightly cohesive, clay is slightly plastic, some stiff, slightly moist.

_| Soil sample collected from 30 - 30.5 feet bgs

_| Soil sample collected from 35 - 35.5 feet bgs

_| Soil sample collected from 40 - 40.5 feet bgs

_| Soil sample collected from 45 - 45.5 feet bgs

_| Soil sample collected from 50 - 50.5 feet bgs

Soil sample collected from 54 - 54.5 feet bgs

60

Boring terminated at 55 ft bgs.




661508

PROJECT NUMBER: BORING NUMBER:

SB-15 SHEET 1 OF 4

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA LOCATION : Side of Hwy 27

ELEVATION : 2618 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210835.7885, 2539380.383 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

START : 6/30/16 07:25 END : 6/30/16 10:00

LOGGER : Nicole Badon

SOIL DESCRIPTION

COMMENTS

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone

FID (ppm)

ROAD FILL, asphalt, silt and fine to coarse subangular gravel,
moist, dark brown.

CLAY (CL), some silt, little medium to coarse sand, very stiff, moist,
grayish brown.

SILTY CLAY (CL), yellowish and orange to light brown with some
light gray mottling, little medium sand, trace fie to coarse gravel
from 13' to 14, slightly moist, soft to very stiff.

SILT AND VERY FINE SAND (ML), trace clay, slight plasticity, light
gray with heavy yellowish orange oxidation, very moist/wet from 21'
to 27'.

WATER LEVEL:
DEPTH BELOW SURFACE (FT)
INTERVAL (FT)
RECOVERY (FT)
#TYPE
0.0
5.0
5_ |
7.0
10 |
B 13.0
15 |
17.0
20|
B 11.0
25|
27.0
30

SILT (ML) AND VERY FINE SAND, trace fine angular gravel
(decomposed basalt), reddish brown with light gray mottling, very
moist/wet, from 35' to 37", dark brown with white and yellowish
orange oxidation, soft to medium stiff throughout (decomposed
basalt), trace clay throughout, slight plasticity.

_| Soil sample collected from 5 - 5.5 feet bgs

_| Soil sample collected from 10 - 10.5 feet bgs

| Soil sample collected from 15 - 15.5 feet bgs

_| Soil sample collected from 20 - 20.5 feet bgs

| Soil sample collected from 25 - 25.5 feet bgs




661508

PROJECT NUMBER: BORING NUMBER:
SB-15 SHEET 2 OF 4

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA LOCATION : Side of Hwy 27

ELEVATION : 2618 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210835.7885, 2539380.383 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

START : 6/30/16 07:25 END : 6/30/16 10:00

LOGGER : Nicole Badon

SOIL DESCRIPTION

COMMENTS

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone

FID (ppm)

SILT (ML) AND VERY FINE SAND, trace fine angular gravel
(decomposed basalt), reddish brown with light gray mottling, very
moist/wet, from 35' to 37", dark brown with white and yellowish
orange oxidation, soft to medium stiff throughout (decomposed
basalt), trace clay throughout, slight plasticity.

SILT (ML), trace clay, some very fine sand (~90%) throughout, little
decomposed basalt fragments throughout, medium dense, very
moist, dark brown with blue/gray, yellow, and yellowish orange
mottling.

SILT (ML) with very fine sand and trace decomposed rock
fragments (fine gravel-sized, angular), medium brown with
yellowish orange oxidation throughout and some white mottling,
very moist/wet, medium dense, slight plasticity.

WATER LEVEL:
DEPTH BELOW SURFACE (FT)
INTERVAL (FT)
RECOVERY (FT)
#TYPE
B 11.8
35 |
37.0
40 |
B 109
45 |
47.0
50 |
B 145
55 |
57.0
60

SILT (ML) and very fine sand, medium gray with heavy yellowish
orange oxidation, some decomposed basalt fragments throughout,
from 60" to 61' - highly weathered basalt, weak, fine gravel sized
fragments, reddish brown, very moist/wet medium dense, slight
plasticity.

_| Soil sample collected from 30 - 30.5 feet bgs

_| Soil sample collected from 35 - 35.5 feet bgs

_| Soil sample collected from 40 - 40.5 feet bgs

_| Soil sample collected from 45 - 45.5 feet bgs

_| Soil sample collected from 50 - 50.5 feet bgs

_| Soil sample collected from 55 - 55.5 feet bgs




PROJECT NUMBER:

661508

BORING NUMBER:

SB-15

SHEET 3 OF 4

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : Side of Hwy 27

ELEVATION : 2618 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210835.7885, 2539380.383 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL:

START : 6/30/16 07:25 END

: 6/30/16 10:00

LOGGER : Nicole Badon

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone

FID (ppm)

65 |

70|

75 |

80_|

85 |

90

9.9

SILT (ML) and very fine sand, medium gray with heavy yellowish
orange oxidation, some decomposed basalt fragments throughout,
from 60' to 61' - highly weathered basalt, weak, fine gravel sized
fragments, reddish brown, very moist/wet medium dense, slight
plasticity.

67.0
SILT (ML) and very fine sand, trace clay (slightly plastic), some
decomposed basalt (weak) fragments to fine gravel size
throughout, medium dense, very moist/wet, mottled yellowish
orange and blue/gray, some basalt fragments are bluish red, trace
white and yellow mottling.

11.0
77.0

SILT (ML) and very fine sand, trace decomposed rock fragments
(fine gravel sized), slight plasticity, light gray with yellowish orange
oxidation, trace white and yellow mottling, blue from 86' to 87" with
white mottling, medium dense, very moist.

SILT AND FINE TO MEDIUM SAND (SM), little fine to coarse
subangular gravel, abundant muscovite mica, trace clay, slightly
plastic, dense, moist, yellowish orange with light gray and white
mottling.

_| Soil sample collected from 60 - 60.5 feet bgs

_| Soil sample collected from 65 - 65.5 feet bgs

_| Soil sample collected from 70 - 70.5 feet bgs

_| Soil sample collected from 75 - 75.5 feet bgs

| Soil sample collected from 80 - 80.5 feet bgs

| Soil sample collected from 85 - 85.5 feet bgs




PROJECT NUMBER:

661508

BORING NUMBER:

SB-15

SHEET 4 OF 4

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : Side of Hwy 27

ELEVATION : 2618 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210835.7885, 2539380.383 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL:

START : 6/30/16 07:25

END : 6/30/16 10:00

LOGGER : Nicole Badon

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone

FID (ppm)

95 |

100_|

105_|

110_|

115_|

120

SILT AND FINE TO MEDIUM SAND (SM), little fine to coarse
subangular gravel, abundant muscovite mica, trace clay, slightly
plastic, dense, moist, yellowish orange with light gray and white
mottling.

_| Soil sample collected from 90 - 90.5 feet bgs

_| Soil sample collected from 95 - 95.5 feet bgs

Boring terminated at 97 ft bgs.




PROJECT NUMBER: BORING NUMBER:

661508 SB-16

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA LOCATION : School play field

ELEVATION : 2576 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 209676.669, 2539669.9 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

LOGGER : Nicole Badon

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone

FID (ppm)

WATER LEVEL: START : 6/27/16 09:15 END : 6/27/16 10:25
DEPTH BELOW SURFACE (FT) © SOIL DESCRIPTION
INTERVAL (FT) 9
o SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
3 DENSITY OR CONSISTENCY, SOIL
#TYPE [0} STRUCTURE, MINERALOGY
0.0 CLAYEY SILT (ML), medium brown, stiff to loose, some fine sand,
| trace organics, moist to dry. |
100.0
5_| _
7.0
CLAYET SILY/SILTY CLAY (ML/CL) medium brown, stiff to very
| stiff, trace fine to medium sand, moist. |
10 | ]
f 70.0 i
15 | ]
17.0
SILTY CLAY/CLAYEY SILT (ML/CL) as above; 20'-27' SANDY
| CLAY (SC), fine to medium sand ~50%, mica flakes throughout, |
moist to wet at ~23 ft., reddish brown, at 26' bgs some fine to
coarse sub rounded gravel, stiff to very stiff graderback to med
] brown and moist. T
20 | ]
f 117.0 1
25 | ]
27.0
CLAYEY FINE TO COARSE SAND (SC) medium to brown with
| some light gray mottling, little silt, wet, medium stiff to stiff, trace ]
fine to coarse sub angular to subrounded gravel.
30

_| Soil sample collected from 5 - 5.5 feet bgs

_| Soil sample collected from 10 - 10.5 feet bgs

| Soil sample collected from 15 - 15.5 feet bgs

_| Soil sample collected from 20 - 20.5 feet bgs

| Soil sample collected from 25 - 25.5 feet bgs




PROJECT NUMBER:

661508

BORING NUMBER:

SB-16

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : School play field

ELEVATION : 2576 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 209676.669, 2539669.9 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL: START : 6/27/16 09:15 END : 6/27/16 10:25 LOGGER : Nicole Badon
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
[&] ) s
RECOVERY FT) | T COLOR, MOISTURE CONTENT, RELATIVE gi?'EHDORITLEﬁ\ISCLNFGLYUEI)SIII__SQSG
3 DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)
CLAYEY FINE TO COARSE SAND (SC) medium to brown with
| some light gray mottling, little silt, wet, medium stiff to stiff, trace _| Soil sample collected from 30 - 30.5 feet bgs
fine to coarse sub angular to subrounded gravel.
1 101.0 1 1
7 Silt and weathered Basalt, dark gray, loose, dry, fine gravel to ]
35 | cobble sized clasts. | ]
driller notes rock at 34.5 bgs during drilling
37.0
Boring terminated at 37 ft bgs.
40 | ] ]
45 | ] ]
50 | ] ]
55 | ] ]
60




PROJECT NUMBER: BORING NUMBER:

661508 SB-18

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA LOCATION : W. Side Hwy 27

ELEVATION : 2609 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210725.9733, 2539539.585 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL:

START : 6/30/2016 END : 6/30/2016

LOGGER : Nicole Badon

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone

FID (ppm)

0.0

43

7.0

Dark gray asphalt and fine angular gravel.

SILTY CLAY (CL), medium plasticity, some fine to coarse sand,
trace fine subangular gravel, moist, very stiff, light brown.

10|

15|

17.0

SILTY CLAY (CL), some medium to coarse sand from 16-17',
decomposed rock fragments, light brown with yellowish orange and
white mottling from 15-17', moist, medium stiff.

20|

N 10.8

25 |

27.0

SILT (ML), and very fine sand, trace decomposed rock fragments
throughout (basalt), light brown with yellowish orange and light
gray mottling, very moist/wet, loose to med. dense.

30

SILT (ML), slight plasticity, some very fine sand throughout,
decomposed basalt fragments throughout, fine gravel sized
fragments - weak/breakable w/ fingers, medium dense, very
moist/wet, light brown with white and yellowish orange mottling.
Decomposed basalt from 25-27, soft, dark brown with white
mottling (weathered to silt but structure present).

_| Soil sample collected from 5 - 5.5 feet bgs

_| Soil sample collected from 10 - 10.5 feet bgs

| Soil sample collected from 15 - 15.5 feet bgs

_| Soil sample collected from 20 - 20.5 feet bgs

| Soil sample collected from 25 - 25.5 feet bgs




PROJECT NUMBER:

661508

BORING NUMBER:

SB-18

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : W. Side Hwy 27

ELEVATION : 2609 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210725.9733, 2539539.585 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL:

START : 6/30/2016 END : 6/30/2016

LOGGER : Nicole Badon

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone

FID (ppm)

35 |

40 |

45 |

55 |

60

10.0

37.0

SILT (ML), slight plasticity, some very fine sand throughout,
decomposed basalt fragments throughout, fine gravel sized
fragments - weak/breakable w/ fingers, medium dense, very
moist/wet, light brown with white and yellowish orange mottling.
Decomposed basalt from 25-27, soft, dark brown with white
mottling (weathered to silt but structure present).

10.7

47.0

SILT (ML), slight plasticity, some very fine sand, little
weathered/weak fine gravel-sized basalt fragments throughout,
light brown with oxidation and white mottling, medium dense, wet,
trace medium gray mottling.

9.5

54.0

SILT (ML), same as above, no white mottling, wet, soft color
change to dark gray at 49'.

BASALT with silt, dark gray, dry, basalt fragments from fine gravel
to cobble sized, hard, dry, wet at 57'.

Hard drilling

Soil sample collected from 30 - 30.5 feet bgs

Soil sample collected from 35 - 35.5 feet bgs

Soil sample collected from 40 - 40.5 feet bgs

Soil sample collected from 45 - 45.5 feet bgs

Soil sample collected from 50 - 50.5 feet bgs

Boring terminated at 54 ft bgs.




661508

PROJECT NUMBER: BORING NUMBER:

SB-19 SHEET 1 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA LOCATION : W Side of Hwy 27

ELEVATION : 2602 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210623.9829, 2539684.203 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL:

START : 6/30/16 14:08 END : 6/30/16 14:55

LOGGER : Nicole Badon

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone

FID (ppm)

0.0

5.6

7.0

ROAD FILL, fine to coarse angular gravel and asphalt, some silt,
dark gray, dry.

SILT (ML), little clay, low plasticity, medium dense to hard, little
medium to coarse sand, dark gray to grayish brown, moist.

10|

15|

17.0

CLAYEY SILT (ML), slight plasticity, light brown, little medium sand
throughout, dense, slightly moist, color change at ~15.5' to
oxidized light brown and trace weathered basalt fragments (fine to
coarse gravel-sized) present (15.5' to 17").

20|

N 131

25 |

27.0

SILT (ML), oxidized yellowish orange to reddish brown, some
medium gray, dark gray, and white mottling, little medium sand,
some highly weathered basalt fragments (fine gravel-sized)
throughout, color change to dark gray at ~25.5', moist, medium
dense, 25.5', moist, medium dense, 25.5' to 27' = decomposed
basalt, weathered to silt but structure present.

30

SILT (ML), some very fine sand, little ~20% fine to coarse
gravel-sized basalt fragments (weathered, easily breakable), slight
plasticity, light brown with yellowish orange/reddish brown
oxidation throughout, some medium gray, white, and black
mottling, medium dense, very moist/wet.

_| Soil sample collected from 5 - 5.5 feet bgs

_| Soil sample collected from 10 - 10.5 feet bgs

| Soil sample collected from 15 - 15.5 feet bgs

_| Soil sample collected from 20 - 20.5 feet bgs

| Soil sample collected from 25 - 25.5 feet bgs




PROJECT NUMBER:

661508

BORING NUMBER:

SB-19

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : W Side of Hwy 27

ELEVATION : 2602 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210623.9829, 2539684.203 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Schramm T300 Rotodrill, Sonic

WATER LEVEL:

START : 6/30/16 14:08 END

: 6/30/16 14:55

LOGGER : Nicole Badon

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone

FID (ppm)

35 |

40 |

45 |

50_|

55 |

60

SILT (ML), some very fine sand, little ~20% fine to coarse
gravel-sized basalt fragments (weathered, easily breakable), slight
plasticity, light brown with yellowish orange/reddish brown
oxidation throughout, some medium gray, white, and black

10.9 mottling, medium dense, very moist/wet.
37.0
SILT (ML), with weathered basalt fragments, same as 27' to 37',
wet, no white mottling.
8.0
BASALT AND SILT, fine to coarse gravel sized fragments, dry to
wet, ~41' bgs, hard.
42.0

_| Soil sample collected from 30 - 30.5 feet bgs

_| Soil sample collected from 35 - 35.5 feet bgs

_| Soil sample collected from 40 - 40.5 feet bgs

Boring terminated at 42 ft bgs.




PROJECT NUMBER: BORING NUMBER:

661508 SB-20 SHEET 1 OF 2
» SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA LOCATION : W of Hwy 27, 60' S of SB04
ELEVATION : 2603 ft NAVD88 DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.
COORDINATES : 210712.5246, 2539662.501 State Plane (ft) DRILLING METHOD AND EQUIPMENT : Speed Star, Sonic
WATER LEVEL: START : 7/6/2016 END : 7/6/2016 LOGGER : RSG
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
o]
INTERVAL (FT,
Fn § SOIL NAME, USCS GROUP SYMBOL, DEPTH OF CASING. DRILLING
RECOVERY (FT) = COLOR, MOISTURE CONTENT, RELATIVE \
L RATE, DRILLING FLUID LOSS,
P DENSITY OR CONSISTENCY, SOIL TESTS. & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)
0.0 ’ SILTY GRAVEL AND SAND (GM).
i i ] ]
7 FAT CLAY WITH FINE SAND (CH), dark brown, moist, stiff. |
6.0 |CORE-1
S| |
’ SILTY GRAVEL WITH SAND (GM), gray, well graded gravel.
| Soil sample collected from 5 - 5.5 feet bgs |
Sharp transition to BROWN CLAY (CL), trace sand, lean, very stiff,
7.0 moist. | |
7 GRAVELLY CLAY (CL), dark brown, poorly graded, fine brown stiff ]
| clay, moist. | |
10 | | |
| Soil sample collected from 10 - 10.5 feet bgs
BROWN FAT CLAY (CH), trace to no sand, very stiff, moist,
| 70 |core=2 increase in trace orange mottling with depth, with trace gravel. | |
15 | | |
| | Soil sample collected from 15 - 15.5 feet bgs
17.0 ] ]
7 GRAY FAT CLAY (CH), with white and yellow mottling, moist, stiff, |
| becoming light gray clay (CH) with trace yellow and white mottling. | |
20 | _ |
| _| Soil sample collected from 20 - 20.5 feet bgs
Increasing orangish-brown coloring, moist.
B 12.0 |CORE-3 1 1
I BROWN FAT CLAY (CH), stiff, moist, with reddish brown clay |
| mixed within. i |
25 | | |
| | Soil sample collected from 25 - 25.5 feet bgs
27.0 ] ]
7 BROWN FAT CLAY (CH), same as above, moisture seeping from ]
| above. | |
30




PROJECT NUMBER:

661508

BORING NUMBER:

SB-20

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : W of Hwy 27, 60" S of SB04

ELEVATION : 2603 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210712.5246, 2539662.501 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Speed Star, Sonic

WATER LEVEL: START : 7/6/2016 END : 7/6/2016 LOGGER : RSG
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
[&] ) s
RECOVERY FT) | T COLOR, MOISTURE CONTENT, RELATIVE gi?'EHDORITLEﬁ\ISCLNFGLYUEI)SIII__SQSG
3 DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)
BROWN FAT CLAY (CH), same as above, moisture seeping from
| above. _| Soil sample collected from 30 - 30.5 feet bgs
I 105 |CORE4 GRAY AND BROWN SILTY SAND, wet, fine sand, from 31-32.5' |
| gray, brown, orange/brown clay, trace fine sand, stiff, moist. | |
35 | ] ]
| Soil sample collected from 35 - 35.5 feet bgs
BROWN SILTY SAND (SM), very fine, wet, 35.5-36.0', transitions
37.0 back to gray, brown and orange-brown clay, moist, stiff with coarse | |
basalt clasts at 35.5' bgs, up to 3" diameter, 1/2" thick.
] FRACTURED BASALT, clasts up to 3" diameter, decreasing |
| 50 |cORES5 moisture. | |
40 | | Soil sample collected from 39 - 39.5 feet bgs
41.0 Soil sample collected from 40 - 40.5 feet bgs
Boring terminated at 41 ft bgs.
45 | | |
50 | _ |
55 | ] ]
60




PROJECT NUMBER:

661508

BORING NUMBER:

SB-21

SHEET 1 OF 3

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : Freeman, WA

ELEVATION : 2636 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 211592.7329, 2539756.251 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Speed Star, Sonic

WATER LEVEL:

START : 7/7/16 10:00 END

:7/7/16 14:00

LOGGER : J. Freed

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone

FID (ppm)

10|

15|

20|

25 |

30

0.0

7.0

3.0

SILT WITH SAND (ML), dry, brown, loose, well graded sand.

LEAN CLAY WITH SAND (CL), brown, wet, soft, cohesive,
~15-20% predominately fine sand.

17.0

5.5

FAT CLAY (CH), dry, very firm, does not break with strong hand
pressure, massive, dark brown, <10% coarse grained particles.

As above, moist.

Moist at 7'

FAT CLAY (CH), dry, crumbly, loose, light brown, highly cohesive,
crumbles easily with light hand pressure, massive.

| Dry at~8'

FAT CLAY (CH), dark brown, moist, very hard, crumbles with
moderate hand pressure, cohesive.

- | WELL GRADED SAND WITH GRAVEL (SW), dry, rust-brown,

- | loose, gravel up to 2.5, rounded to subangular, well graded, ~40%
| gravel, <10% silt.

27.0

5.5

FAT CLAY (CH), light brown to rust-orange, very hard, does not
crumble with hand pressure, dry, bonded light gray/rust/light
brown, irregular laminations.

GNEISS, light gray to white with oxidation, dry, decomposed
granite, large patches of 1/2 quartz crystals, minor clay within
loosely compacted granite particles.

GNEISS, as above, coarse crystals not observed in core, all
minerals decomposed.




PROJECT NUMBER:

661508

BORING NUMBER:

SB-21

SHEET 2 OF 3

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : Freeman, WA

ELEVATION : 2636 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 211592.7329, 2539756.251 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Speed Star, Sonic

WATER LEVEL:

START : 7/7/16 10:00

END : 7/7/16 14:00

LOGGER : J. Freed

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone

35 |

40 |

45 |

50_|

55 |

60

8.5

37.0

12.0

47.0

GNEISS, light gray to white with oxidation, dry, decomposed
granite, large patches of 1/2 quartz crystals, minor clay within
loosely compacted granite particles.

GNEISS, as above, becomes dark gray and easily compacted, dry,
does not crumble with hand pressure.

GNEISS, as above, densely compacted, crumbles with moderate
hand pressure, dry, light gray, compacts granitic minerals
observed, becomes oxidized at ~33.5' and very densely
compacted.

34.5-36.5' - possible infilled fracture core, very dense decomposed
granitic particles, compacted, loosely cemented with clay,
muscovite mica observed up to 1/2 wide, crumbles with moderate
hand pressure, increasing mica with depth, moist.

LEAN CLAY (CL), moist, rust-orange, minor particles with
clay-granitic, crumbles when rolled.

Decomposed granitic, gray, moderately firm, crumbles with
moderate hand pressure, fine grained minerals.

LEAN CLAY (CL), crumbles with hand pressure and when rolled,
massive, light tan 45.5' to 46', becomes mottled at 46 (light tan and
rust orange).

12.0

57.0

POORLY GRADED SAND (SP), most, very fine grained, orange
mottling, gray, becomes medium grained at 46.5', white, dark gray.

~.46.75-47" - sharp transition, very fine grained.

-| WEATHERED SANDSTONE, well rounded, predominately fine
-| grained, crumbles with light to hand pressure, large consolidated
.| clasts preset in core up to 1 1/2, crumbles with strong hand

.. .| pressure, moist, light gray.

| WEATHERED SANDSTONE, dark to olive gray, abundant mica
-| present, sandstone clasts crumble with light hand pressure, moist,
-| possible light alteration from nearby granitic, ??/vein,

.| predominately fine grained, granitic vein at 55', decomposed mafic
- .| mineral content up to 1/2, sharp transition, 4 thick vein/intrusion,

- | weathered sandstone continues to 57', moist, gray, fine grained.

Increase in mineral grain size 45' to 45.5'

Becomes oxidized at 52'
Minor granitic vein at 52" ~2'

Sharp transition to dark gray weathered sandstone
particles

Mica contact possibly due to granitic vein at 44"
and released metamorphism/metasomatism

“| Minor vein at 58.5', granitic, 2" thick, oxidation

FID (ppm)




PROJECT NUMBER:

661508

BORING NUMBER:

SB-21

SHEET 3 OF 3

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : Freeman, WA

ELEVATION : 2636 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 211592.7329, 2539756.251 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Speed Star, Sonic

WATER LEVEL:

START : 7/7/16 10:00

END : 7/7/16 14:00

LOGGER : J. Freed

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone

FID (ppm)

65 |

70|

75 |

80_|

85 |

90

10.0

67.0

- | WEATHERED SANDSTONE, moist, predominately fine grained,
.| crumbles easily with hand pressure, medium gray, consolidated
| lumps of sandstone throughout.

-| WEATHERED SANDSTONE, as above, becomes grayish-tan

- | colored.

_| Note: oxidized at 62' ~4' thick

Boring terminated at 67 ft bgs.
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PROJECT NUMBER:

661508

BORING NUMBER:

SB-22

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : S of S access to Site, 30" E of Hwy 27

ELEVATION : 2601 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210686.4829, 2539732.814 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Speed Star, Sonic

WATER LEVEL: START : 7/20/2016 END : 7/20/2016 LOGGER : RSG
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
[&] ) s
RECOVERY FT) | T COLOR, MOISTURE CONTENT, RELATIVE gil'lj'EHDORFTLEﬁ\ISCLNFGI_YUEI)SIII__éySG
3 DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)
0.0 . o 2| WELL GRADED GRAVEL WITH SAND AND SILT (GW), moist,
| s » o | 10% silt, 20% medium sand. 1 |
20 [CORE|+
LR N ]
] L N ] ] ]
LR N ]
5 1 [ X ) —
2% ?| WELL GRADED GRAVEL WITH SAND AND SILT (GW), same as
| « » » | @bove, increasing coarse gravel/small cobbles. _| Soil sample collected from 5 - 5.5 feet bgs |
LR N ]
7.0 o _| Very loose - driller uses catcher |
oee
LR N ]
] LR N ] ] ]
* P
LR N ]
] LR N ] ] ]
LR N ]
107 [ X ) —
. o 2| WELL GRADED GRAVEL WITH SAND AND SILT (GW), same as
| » » » | above, probable. | |
LR N ]
LR N ]
f 0.0 |[CORE-2[::. R R
LR N ]
| LR N ] _ .
LR N ]
LR N ]
| LR N ] _ .
LR N ]
15| B | ]
LR N ]
LR N ]
| [ X X ] .
2% 2| WELL GRADED GRAVEL WITH SAND AND SILT (GW), same as
17.0 » » » | above, probable. | |
i cee | 717" - very soft limited recovery, driller cases 0-20'
cee to prevent soughing
20| e _
BROWN CLAY, FAT (CH), wet, soft, with decomposed basalt
| clasts, trace oxidation, yellow and orange medium to high plasticity. | Soil sample collected from 20 - 20.5 feet bgs
f 5.5 |[CORE-3 1 1
25 | ] ]
| | Soil sample collected from 25 - 25.5 feet bgs
27.0 | |
7 BROWN CLAY, FAT (CH), same as above (wet). ]
7 Increasing fine and medium sand (wet). ] ]
30




PROJECT NUMBER:

661508

BORING NUMBER:

SB-22

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : S of S access to Site, 30" E of Hwy 27

ELEVATION : 2601 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210686.4829, 2539732.814 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Speed Star, Sonic

WATER LEVEL: START : 7/20/2016 END : 7/20/2016 LOGGER : RSG
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
(&) ) ’
RECOVERY FT) | T COLOR, MOISTURE CONTENT, RELATIVE gi?'EHDORITLEﬁ\ISCLNFGLYUEI)SIII__SQSG
3 DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)
BROWN CLAY, FAT (CH), same as above (wet).
| _| Soil sample collected from 30 - 30.5 feet bgs
| BROWN SANDY CLAY - FAT (CH), fine to medium sand, trace | |
fine gravel, trace oxidation.
35 | ] ]
| Soil sample collected from 35 - 35.5 feet bgs
BASALT FRACTURED, clasts up to 4" with brown sandy clay,
37.0 moist, decreasing moisture with depth. Hard drilling
Boring terminated at 37 ft bgs.
40 | ] ]
45 | ] ]
50 | _ |
55 | _ |
60




PROJECT NUMBER:

661508

BORING NUMBER:

SB-23

SHEET 1 OF 3

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : NE Corner of North Overflow Parking Lot

ELEVATION : 2643 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210844.469, 2539091.321 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Speed Star, Sonic

WATER LEVEL: START : 7/20/16 12:45 END : 7/20/16 15:15 LOGGER : RSG
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FD o SOIL NAME, USCS GROUP SYMBOL.
(&) ) ’
RECOVERY FT) | T COLOR, MOISTURE CONTENT, RELATIVE gi?'EHDORITLEﬁ\ISCLNFGLYUEI)SIII__SQSG
3 DENSITY OR CONSISTENCY, SOIL TESTS. & INSTRUMENTATION
#TYPE (0] STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)
0.0 BROWN LEAN CLAY (CL), trace fine sand, moist, stiff, low
| plasticity. | |
5.0
S| | |
| _| Soil sample collected from 5 - 5.5 feet bgs |
7.0 1 1
BROWN LEAN CLAY (CL), same as above.
10| ] ]
| _| Soil sample collected from 10 - 10.5 feet bgs
— 4.0 1 1
15| ] ]
BROWN LEAN CLAY (CL), same as above, becoming hard.
| | Soil sample collected from 15 - 15.5 feet bgs
17.0 1 1
BROWN LEAN CLAY (CL), as above.
20 | _ ]
| _| Soil sample collected from 20 - 20.5 feet bgs
f 55 1 1
25_ | ] ]
| | Soil sample collected from 25 - 25.5 feet bgs
27.0 1 1
BROWN LEAN CLAY (CL), as above.
30




661508

PROJECT NUMBER: BORING NUMBER:

SB-23 SHEET 2 OF 3

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : NE Corner of North Overflow Parking Lot

ELEVATION : 2643 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210844.469, 2539091.321 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Speed Star, Sonic

WATER LEVEL: START : 7/20/16 12:45 END : 7/20/16 15:15 LOGGER : RSG
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
(&) ) ’
RECOVERY (FT) | I COLOR, MOISTURE CONTENT, RELATIVE DEPTH OF CASING, DRILLING
L RATE, DRILLING FLUID LOSS,
P DENSITY OR CONSISTENCY, SOIL TESTS. & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)
Increasing coarse sand - 29-30' - FAT CLAY WITH SAND (CH),
| transition to orange-brown clay, FAT (CH) with trace granite gravel _| Soil sample collected from 30 - 30.5 feet bgs
and mica, granite clasts from 1/2 to 2, moist, hard.
PID = 0.3 ppm VOCs
f 9.0 R R
35 | ]
| Soil sample collected from 35 - 35.5 feet bgs
Transitions to GRAY FAT CLAY (CH), little to no sand, no mica,
37.0 very hard, moist. |
Gray with white mottling CLAY (CH), possibly decomposed basalt,
| moist, stiff. i
Becoming brown and gray CLAY, FAT (CH), increase in moisture,
i medium plasticity, firm, becoming soft with depth. ]
40 | |
| _| Soil sample collected from 40 - 40.5 feet bgs
| 110 PID = 0.7 ppm VOC 1
’ Gravel transition to REDDISH BROWN CLAY, very moist, possibly
| wet starting at ~43' bgs, soft, trace medium sand. |
45 | |
| Soil sample collected from 45 - 45.5 feet bgs
REDDISH BROWN CLAY, LEAN (CL), very hard, decreasing
47.0 moisture, little to no sand, moist. | PID=1.3 ppm VOC |
7 GRAY, BROWN, REDDISH BROWN FAT CLAY (CH), moist, soft )
| with trace basalt clasts - up to 1 diameter, possible highly |
weathered.
50 | ]
GRAY, BROWN, REDDISH BROWN FAT CLAY (CH), same as
| above, decreasing gray, increasing yellow. | Soil sample collected from 50 - 50.5 feet bgs
7 105 LIGHT GRAY CLAYEY SAND (CH), soft, with tan clayey sand, very ]
| fine, moist. i
7 REDDISH BROWN CLAY (CL), possible decomposed basalt, )
55 | moist, firm, light gray lightly cemented siltstone, possible oxidation. ]
| | Soil sample collected from 55 - 55.5 feet bgs
57.0 1
FRACTURED BASALT WITH BROWN CLAY AND SAND,
| decreasing moisture basalt clasts up to 2. |
| Hard drilling |
Becomes FRACTURED BASALT, with gray sand and silt clasts up
60 to_1/2 diameter, decreasing moisture.




PROJECT NUMBER:

661508

BORING NUMBER:

SB-23

SHEET 3 OF 3

SOIL BORING LOG

PROJECT : UPRR Freeman RI, Freeman, WA

LOCATION : NE Corner of North Overflow Parking Lot

ELEVATION : 2643 ft NAVD88

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210844.469, 2539091.321 State Plane (ft)

DRILLING METHOD AND EQUIPMENT : Speed Star, Sonic

WATER LEVEL:

START : 7/20/16 12:45

END : 7/20/16 15:15

LOGGER : RSG

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone

FID (ppm)

65 |

70|

75 |

80_|

85 |

90

FRACTURED BASALT CLAST from 2-4.5 diameter.

Very hard drilling

Soil sample collected from 60 - 60.5 feet bgs

Boring terminated at 62 ft bgs.




PROJECT NUMBER:

661508

BORING NUMBER:

SB-25

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2597.90 ft mslft NAVD88 (ground surface)

LOCATION : Cenex Facility

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210872.601,

2539629.111 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT :

WATER LEVEL: START : 11/19/16 10:40 END : 11/19/16 13:22 LOGGER : L. Baumann
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) : SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE EQ%?EHD?RTL(I:_/IANS(IBNIS_U[I)E III__(ISIé\ISG
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE 9} STRUCTURE, MINERALOGY :
PID (ppm) Breathing Zone FID (ppm
0.0 Gray surface gravel giving way to SILTY CLAY (CL), brown,
| moist, little sand. | |
| | PID=0.0 |
4.0 1
SILTY CLAY (CL), brown, very dense, mica flecks.
5_ | | |
8.0 1
SILTY CLAY (CL), brown/tan, very dense, mica flecks.
10_ | | |
12.0 i
SILTY CLAY (CL), brown/orange with fine to coarse SAND and
| SILTY SAND gravel, weathered, mica flecks. | 1
15 | _ |
16.0 1
RHYOLITIC CLAYS (CL), brown/orange/white streak.
20 20.0 |
CLAY WITH SAND (CL), little gravel, crumbly.
1223 N N
Bottom of borehole at 22.33 ft bgs.
25_ | | |
30




PROJECT NUMBER:

661508

BORING NUMBER:

SB-26

SHEET

1

OF 2

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Cenex Facility

ELEVATION : 2598.79 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210840.371,

2539572.708 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT :

WATER LEVEL:

START : 11/19/16 14:16

END : 11/

9/16 16:07 LOGGER : L. Baumann

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

0.0

ORGANICS (OL) AND GRAVEL WITH CLAY, dark brown,
crumbly.

SILT/CLAY, brown, soft, wet with some sand.

10 10.0

CLAYEY SILT (ML), tan/brown, very dense, crumbly with some
sand, mica flecks.

| 1445-sB26-55-5

15 15.0

20 20.0

SILTY SAND (SM), weathered, fine grained, firm.

- gray clay lense is SANDY SILT, soft.
- dense, SILTY SAND (SM).

SANDY SILT (ML), tan/light brown, soft.

1500-SB26-SS-10
PID =.3VOC
Taking sample below soil change

1515-SB26-SS-15

SILTY SAND (SM), orange, dense.
- alternating.

24.0

SILTY SAND (SM), orange, dense, well cemented, oxidized
sharp, friable condensed silt with sand, orange to burnt color,
wet, dense.

- soft silty orange brown sand, wet.

1530-SB26-SS-20

25 25.0

30

CLAY (CL), dark brown with flecks, of clay, moderate density.

Depth measuring tape can no longer go down
the boring, the sides are too goopy

Alternating dark and light brown, gray and tan CLAY (CL) with
white clay mottles, density varying, wet.

1150-SB26-SS-25 |




PROJECT NUMBER:

661508

BORING NUMBER:

SB-26

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Cenex Facility

ELEVATION : 2598.79 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210840.371, 2539572.708 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT :

WATER LEVEL:

START : 11/19/16 14:16

END : 11/19/16 16:07

LOGGER : L. Baumann

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

GRAPHIC LOG

#TYPE

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

Alternating dark and light brown, gray and tan CLAY (CL) with
white clay mottles, density varying, wet.

| 1610-SB26-SS-30

35|

40|

45 |

50_|

55 |

60

Bottom of borehole at 31.42 ft bgs.




PROJECT NUMBER:

661508

SB-27

BORING NUMBER:

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Between the 1st and 2nd Southwest Structures

ELEVATION : 2598.04 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210905.093, 2539565.824 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT :

WATER LEVEL:

START : 11/20/16 07:58

END : 11/20/16 08:41

LOGGER : L. Baumann

DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE Bi?EHD%ﬁL?_/IANS(IBNISI;_U[I)E III__(ISIé\ISG
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE 9} STRUCTURE, MINERALOGY d
PID (ppm) Breathing Zone FID (ppm
0.0 CLAY (CL), WITH GRAVEL, grains for 3", to brown SILTY
| CLAY (CL), wet, soft, some sand, mica flecks, downward | |
increasing stiffness.
4.0 PID test = 0.0 |
CLAY (CL), grayish, some fine sand, extremely wet and soft. Bagged PID test = 0.0
5 | _ |
| 0815-SB27-SS-5 |
Increasing stiffness, transitioning to tan-brown SILTY CLAY
| (CL) with mica. | |
8.0 1
- stiff, nail deformation only 2-5% muscovite mica, flecks up to
| 3mm muscovite mica. | |
10| ]
SILTY CLAY (CL), brown, stiff, 5-10% muscovite mica, some
| fine sand grains, 1' subrounded tan gravel, rust red. | SB27-8S-10 |
12.0 | PID test=0.0 |
| ~ | CLAYEY GRAVEL (GC), with coarse sand, brown, angular, | 12-18'-PID = 0.0 |
& | decomposed granite.
| PID test of bagged gravel = 0.0 |
SANDY CLAY (CL), tan, with reddish mottles of decomposed
15 | siltstone. | 1.5" - coarse sand ]
feldspar
16.0 1
SILTY CLAY (SC), orangish brown, with white, olive, reddish
| brown mottles, pieces of decomposed rock, siltstone. | |
18.0 | i
I Bottom of borehole at 19 ft bgs.
20 | _ |
25 | ] ]
30




PROJECT NUMBER:

661508

BORING NUMBER:

SB-28

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2600.10 ft mslft NAVD88 (ground surface)

LOCATION : Between 3rd and 4th Silos from South

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210934.132, 2539476.749 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT :

WATER LEVEL:

START : 11/20/16 09:40 END : 11/20/16 11:05

LOGGER : L. Baumann

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

| 0954-SB28-SS-5

| 1008-SB28-SS-10

1034-SB28-SS-15

[0}
INTERVAL (FT) S
[¢] SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
& DENSITY OR CONSISTENCY, SOIL
#TYPE 9} STRUCTURE, MINERALOGY
0.0 SILTY ORGANICS (OL) to 1/2" minus gravel.
7 SILTY CLAY (CL), very soft, increasing firmness, plastic.
4.0
SILTY CLAY (CL), firm, hemogenous brown, plastic, mica
5 | flakes, some black specks. ]
8.0
SILTY CLAY (CL), firm, hemogenous brown, plastic, mica
| flakes, some black specks. |
10| ]
12.0
8" layer of olive green/tanist CLAY (CL) with decomposed
| basalt, gravel, very stiff, one rounded oz 1.5" gravel. |
SILTY CLAYEY SAND (SC), tan, soft to very soft, wet, plastic.
15 15.0
CLAY (CL), 4" layer, olive, very stiff, dense.
16.0
CLAYEY SAND (SC), wet, gray to tan, soft.
1 195 1-2" layers of olive-orangey CLAY (CL).
20 | Bottom of borehole at 19.5 ft bgs.
25 | |
30

~ \1113-SB28-SS-19




PROJECT NUMBER:

661508

BORING NUMBER:

SB-29

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2600.20 ft mslft NAVD88 (ground surface)

LOCATION : North lab side of north most Silo

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210975.153, 2539392.51 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT :

WATER LEVEL:

START : 11/20/16 12:53

END : 11/20/16 13:40

LOGGER : L. Baumann

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

0.0

4.0

ORGANICS (OL), dark brown, wet, weed, gravel, silt.

5.0

10

8.0

10.0

15_|

20|

25 |

30

12.0

SILTY CLAY (CL), brown, firm, mica flecks, plastic.

| 1310-SB29-8S-5

1320-SB29-SS-10

6" stiff brown CLAY (CL) with gravel, subrounded.

13.5

4" tan SILTY CLAY (CL), soft, fine to few coarse sand, good

plasticity.

Quartz cobble, oxidized decomposed GRANITE.

Bottom of borehole at 13.5 ft bgs.

\1330-SB29-8S-13




PROJECT NUMBER:

661508

BORING NUMBER:

SB-30

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Cenex Facility

ELEVATION : 2599.69 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210878.462, 2539524.362 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT :

WATER LEVEL:

START : 11/20/16 13:46

END : 11/20/16 14:49

LOGGER : L. Baumann

DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) : SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE Bi?EHD%ﬁL?_/IANS(IBNIS_U[I)glll:(%gS
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE 9} STRUCTURE, MINERALOGY :
PID (ppm) Breathing Zone FID (ppm
0.0 SILTY CLAY (CL) WITH GRAVEL, brown, gravel includes
| concrete. i |
| SILTY CLAY (CL), brown and tan, writh mottles of black,
orange and gray, firm.
4.0 ] ]
5| | |
| 1412-SB30-SS-5
CLAY (CL), grayish brown, with ~5-10% mica, muscovite firm to
| very firm. | |
8.0 | |
7 CLAY (CL), brown, homogeneous, cohesive and firm.
10 10.0 | |
i | 1420-SB30-SS-10 |
12.0
CLAY (CL), brown, homogeneous, cohesive and firm.
| _| Clays expanding 4' of soil in 3' of depth |
15 15.0 | |
16.0 1434-SB30-SS-15
Bottom of borehole at 16 ft bgs.
20_ | | |
25_ | | |
30




PROJECT NUMBER:

661508

BORING NUMBER:

SB-31

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2603.25 ft mslft NAVD88 (ground surface)

LOCATION : Next to road - west from SB-30

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210840.371,

2539508.979 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT :

WATER LEVEL: START : 11/20/16 14:50 END : 11/20/16 15:40 LOGGER : L. Baumann
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE Bi?EHD?RﬁL?_IIANS(IBNISI;_U[I)E III__(ISIé\ISG
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE 9} STRUCTURE, MINERALOGY d
PID (ppm) Breathing Zone FID (ppm
0.0 ~ | 1" GRAVEL, and asphalt.
SILTY CLAY (CL), brown, moist, stiff, homogeneous. |
5 5.0 ]
SILTY CLAY (CL), brown, moist, stiff, homogeneous.
| 1510-SB31-SS-5 |
8.0 1
SILTY CLAY (CL), brown, very stiff, cohesive plastic and
homogeneous. | |
10_ | | |
1520-SB31-SS-10 |
Increasing grain size of coarse sand in brown SILTY CLAY
12.0 (CL) to some small gravel, quartz, column shaking. |
~ | 4-6" layers of rounded quartz gravel in SILTY CLAY (CL),
& | mixed with decomposed rock. ] ]
15 15.0 'Y

20|

25 |

30

Bottom of borehole at 15 ft bgs.




PROJECT NUMBER:

661508

BORING NUMBER:

SB-32

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : ~170' s.f. south most Silo, below paring area

ELEVATION : 2591.56 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210714.379, 2539750.708 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT :

WATER LEVEL:

START : 11/21/16 09:50 END : 11/20/16 10:35

LOGGER : L. Baumann

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

| 1000-SB32-SS-5

| 1008-SB32-SS-10

| 1015-SB32-SS-15

| 1022-sB32-55-20

DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION
INTERVAL (FT) S
[¢] SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
& DENSITY OR CONSISTENCY, SOIL
#TYPE 9} STRUCTURE, MINERALOGY
0.0 SILTY CLAY (CL), mixed gravel, grass, brown, wet, soft.
7 SILTY CLAY (CL), light brown with little coarse sand, almost
| dry, friable, too dry for plasticity. |
4.0 i
5 5.0 |
- increasing moisture to moist, firm.
7 SILTY CLAY (CL) brown with orange, black and tan mottling,
8.0 moist to wet, soft, some decomposed rock, some pieces/layers |
<1/2" gray clay.
10 10.0 |
12.0 i
| SILTY CLAY (CL), dark brown, wet, increasing firmness with ]
20% white/yellow CLAY (CL), black and red/orange mottling.
15 15.0 |
16.0
7 SILTY CLAY (CL), brown, with laminate, olive black, orange
| and white in places, firm to semi-firm, decomposed rock, |
gneissic.
20 20.0
SILTY CLAY (CL), brown, with laminate, olive black, orange
| and white in places, firm to semi-firm, decomposed rock,
gneissic.
23.0
Bottom of borehole at 23 ft bgs.
25 | |
30




661508

PROJECT NUMBER: BORING NUMBER:

SB-33 SHEET 1 OF 1

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2592.02 ft mslft NAVD88 (ground surface)

LOCATION : Edge of parking area ~90' south of south most Silo

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210786.897, 2539693.572 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT :

WATER LEVEL:

START : 11/21/16 11:01 END : 11/21/16 11:50 LOGGER : L. Baumann

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

_| PID reading of gravel 0.1 ppm

10

| 1121-sB33-55-5

15

| 1111-sB33-s5-10

20|

25 |

30

[0}
INTERVAL (FT) S
[¢] SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
& DENSITY OR CONSISTENCY, SOIL
#TYPE 9} STRUCTURE, MINERALOGY
0.0 SILTY GRAVEL (GH), black to brown, angular.
5.0
CLAYEY SILT (ML), brown, soft.
8.0 CLAYEY SILT (ML), brown, too dry to roll, firm, mica present,
columns snaking in the case.
10.0
CLAYEY SILT TO SILTY CLAY (ML/CL), brown, very firm,
semi-plastic, very cohesive, some quartz gravel.
12.0
SNAKING CLAY (CL), orangey-tan, very firm in places,
decomposed minerals, blooded black ~2mm long, 25 mm wide,
horn blade?.
15.0
- gray/white globular, ~4mm orangey matrix, strength - snaps
16.0 upon separation.
17.0

| 1150-SB33-SS-15

4-8' - PID reading of 0.0 ppm

Bottom of borehole at 17 ft bgs.




PROJECT NUMBER: BORING NUMBER:

UPRR RECOVERY FT, FREEMAN LOGS.GPJ, STOCK.GLB, 1/17/17

661508 SHEET 1 OF 3
. - -
Soil Boring Log
PROJECT : UPRR Freeman, Freeman, WA LOCATION : South of Grain Facility/Highway 27
GROUND ELEVATION : DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.
COORDINATES: DRILLING METHOD AND EQUIPMENT : Schramm T300 4" x 6", Sonic Rotary
WATER LEVEL : START : 1/19/17 14:10 END : 1/10/17 10:30 LOGGER : L. Lubell Reviewed By :
z s} © SOIL DESCRIPTION COMMENTS
S i . > STANDARD S
> | 2 & _ | PENETRATION SOIL NAME, USCS GROUP SYMBOL, SAMPLE TYPE
D2 g| ge| 3 | TESTRESULTS | 2 COLOR, MOISTURE CONTENT, RELATIVE :
T g i i T AIR MONITORING, PID (ppm)
EZ g 3 4 DENSITY OR CONSISTENCY, SOIL SOIL GAS MONITORING, FID (ppm)
Ko = 4 6".6"-6" % STRUCTURE, MINERALOGY ’
[} (N)
0.0 CLAY (CL), very dark brown (7.5YR 2.5/3), moist to wet,
stiff, low plasticity, trace organic material, basalt fragments,
n ?2t07?.
B CLAY WITH SILT (CL), dark brown (10YR 3/3), moist, very
stiff.
- CLAY (CL), dark brown (10YR 3/3), dry, very stiff.
- 4.8
S NO RECOVERY.
| so0
CLAY WITH SILT (CL), dark brown (10YR 3/3), wet, stiff.
10_ CLAY (CL), dark brown (10YR 3/3), to strong brown (?), 7,
moist, stiff to very stiff.
- 6.7
B NO RECOVERY.
18.0
CLAY WITH SILT (CL), dark yellowish brown (10YR 4/6
a with gray (2.5Y 5/1) mottling, moist, medium stiff to very
stiff.
20 |
h 100 CLAY WITH SILT (CL), dark yellowish brown (10YR 4/6
a with gray (2.5Y 5/1) strong brown (2.5YR 4/6), moist, stiff
to very stiff to dark gray (5Y 4/1) with white mottling at
25 27.5'.
28.0
CLAY WITH SILT (CL), very dark gray (5Y 3/1) with white
B mottling (5Y 8/1), medium stiff to stiff, moist, low plasticity.
30




PROJECT NUMBER: BORING NUMBER:

UPRR RECOVERY FT, FREEMAN LOGS.GPJ, STOCK.GLB, 1/17/17

661508 SHEET 2 OF 3
. - -
Soil Boring Log
PROJECT : UPRR Freeman, Freeman, WA LOCATION : South of Grain Facility/Highway 27
GROUND ELEVATION : DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.
COORDINATES: DRILLING METHOD AND EQUIPMENT : Schramm T300 4" x 6", Sonic Rotary
WATER LEVEL : START : 1/19/17 14:10 END : 1/10/17 10:30 LOGGER : L. Lubell Reviewed By :
z 8 © SOIL DESCRIPTION COMMENTS
S i . > STANDARD S
> | 2 & _ | PENETRATION SOIL NAME, USCS GROUP SYMBOL, SAMPLE TYPE
22g| §e| g | TESTRESULTS | 2 COLOR, MOISTURE CONTENT, RELATIVE ‘
T g i i T AIR MONITORING, PID (ppm)
EZ g 3 4 DENSITY OR CONSISTENCY, SOIL SOIL GAS MONITORING, FID (ppm)
Ko = 4 6".6"-6" % STRUCTURE, MINERALOGY ’
(O] (N)
CLAY WITH SILT (CL), very dark gray (5Y 3/1) with white
B mottling (5Y 8/1), medium stiff to stiff, moist, low plasticity.
- 10.0
h CLAY WITH SILT (CL), dark brown (10YR 3/2) with gray
35 | (2.5Y 5/1) , dark yellowish brown (10YR 4/4) mottling,
moist, medium stiff, low plasticity.
| 380
CLAY (CL), light olive (10Y 5/4), moist, medium stiff, some
silt.
h ‘ ‘ ‘ ‘ SILT WITH CLAY (ML), grayish brown (2.5Y 5/2), wet, soft.
40 CLAY WITH SILT (CL), light olive brown (2.5Y 5/3) with
white mottling, moist, medium stiff to very stiff, low
_ plasticity.
h 100 CLAY WITH SILT (CL), gray (2.5Y 5/1), strong brown
a (2.5YR 4/6), moist, medium stiff to stiff, low plasticity.
45
- CLAY (CL), very dark gray (5Y 3/1) with white mottling (5Y
8/1), medium stiff to stiff, moist, low plasticity.
48.0
CLAY WITH SILT (CL), brown (10YR 4/3) with gray (2.5Y
a 5/1), moist, medium stiff, low plasticity, strong brown
mottling (7.5YR 5/6).
50 |
- 100 CLAY WITH SILT (CL), very dark gray (5Y 3/1), white (5Y
a 8/1) mottling, with dark red (2.5YR 3/6) veins, moist, stiff,
low plasticity.
55 |
58.0
CLAY WITH SILT (CL), very dark gray (5Y 3/1), white (5Y
a 8/1) mottling, with dark red (2.5YR 3/6) veins, moist, stiff,
low plasticity.
60




PROJECT NUMBER: BORING NUMBER:

UPRR RECOVERY FT, FREEMAN LOGS.GPJ, STOCK.GLB, 1/17/17

661508 SB-34 SHEET 3 OF 3
. - -
Soil Boring Log
PROJECT : UPRR Freeman, Freeman, WA LOCATION : South of Grain Facility/Highway 27
GROUND ELEVATION : DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.
COORDINATES: DRILLING METHOD AND EQUIPMENT : Schramm T300 4" x 6", Sonic Rotary
WATER LEVEL : START : 1/19/17 14:10 END : 1/10/17 10:30 LOGGER : L. Lubell Reviewed By :
z 8 © SOIL DESCRIPTION COMMENTS
S i . > STANDARD S
m5 | £ 0 . | PENETRATION | = SOIL NAME, USCS GROUP SYMBOL,
TOE| re| gL | TESTRESWTS | £ COLOR, MOISTURE CONTENT, RELATIVE AR MOS,GQASERTGYFF:% (
. z , ppm)
EZ g 3 4 DENSITY OR CONSISTENCY, SOIL SOIL GAS MONITORING, FID (ppm)
Ko = 4 6".6"-6" % STRUCTURE, MINERALOGY ’
[} (N)
6.1 CLAY (CL), dark bluish gray (5B 4/1), moist, stiff, low
a ) plasticity, trace white mottling. B
CLAY (CL), very pale brown (10YR 7/3)/light gray (10YR
B 7/2), moist, very stiff, low plasticity, trace mica flakes, trace L
silt.
| 630
CLAY (CL), reddish brown (2.5YR 4/4) with reddish yellow
| mottles (7.5YR 3/6), dry to moist, stiff, low plasticity, some |
mica flakes, trace silt/very fine sand.
65 | |
5.0 CLAY (CL), reddish brown (2.5YR 4/4), thin laminated gray
- (2.5Y 5/1), dry, stiff, lots mica flakes 65.2 to 66', trace silt =
and very fine sand, (weathered sandstone?).
68.0 SANDSTONE (SS), brownish yellow (10YR 6/8)/light gray
- (2.5Y 7/1) mottled, moist, medium dense, fine grained B
sand, little clay/silt.
- Sl SANDSTONE (SS), light gray (2.5Y 7/2), dry, dense, [
70 Sl weathered sandstone, fine to very fine grained, few
) - |_silt/clay. *
CLAY (CL), dark brown (2.5Y 7/3), dry, very stiff, trace fine
B grained black fragments, silt, very weathered sandstone. r
_ | Very hard drilling
- 10.0 L
- ~--| SANDSTONE (SS), gray (2.5Y 6/2) to light brownish gray -
o (2.5Y 6/2), dry, medium dense, fine grained sand, silt,
[C weakly cemented, trace mica flakes. -
78.0
S SANDSTONE (SS), gray (2.5Y 6/2) to light brownish gray
a o (2.5Y 6/2), dry, medium dense, fine grained sand, silt, B
L weakly cemented, trace mica flakes. Very hard drilling
80 L
50 23] WEATHERED GRANITE, olive gray (5Y 5/2), moist, soft,
B . § ~{y  very micaceous, stilty. L
Y
_ S L
SUIRRN
83.0 A,
Boring terminated at 83 ft bgs.
85 |
90




PROJECT NUMBER:

661508

BORING NUMBER:

SB-35

SHEET 1 OF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Freeman, WA

ELEVATION : 2619.34 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210456.989, 2539724.01 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300M 4" x 6", Sonic Rotary

WATER LEVEL:

START : 1/12/17 15:23

END : 1/13/17 13:00

LOGGER : J. Nowinski

DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) : SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE EQ%?EHD%'?L?_/IAI\IS(IBNIS_U[I)?II:(ISQS
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE [O) STRUCTURE, MINERALOGY :
PID (ppm) Breathing Zone FID (ppm
0.0 CLAY (CL), brown (7.5YR 4/3), moist to dry, stiff to very stiff,
| low to no plasticity, trace organic 0-1". | |
| 35 NO RECOVERY. | |
5| | |
| | No 5" sample |
8.0 1
CLAY (CL), brown (7.5YR 4/4), dry, very stiff, no plasticity.
10| ] ]
| | No 5" sample |
| NO RECOVERY. | |
f 3.5 1 1
15 | _ _ ]
18.0 1
CLAY (CL), brown (7.5YR 4/4), moist, stiff, low plasticity.
20| ]
CLAY (CL), brown (7.5YR 4/4), dry, stiff, friable, no plasticity.
I CLAY (CL), brown (7.5YR 4/4), dry, very stiff, no plasticity. ]
N 6.5 N N
25 | NO RECOVERY. ] ]
| _| 25' sample collected at 24.5 ft |
28.0 1
CLAY (CL), brown (7.5YR 4/4), dry to moist, stiff, low plasticity.
30




PROJECT NUMBER:

661508

BORING NUMBER:

SB-35

SHEET 2 OF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2619.34 ft mslft NAVD88 (ground surface)

LOCATION : Freeman, WA

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210456.989, 2539724.01 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300M 4" x 6", Sonic Rotary

WATER LEVEL:

START : 1/12/17 15:23 END

1 1/13/17 13:00

LOGGER : J. Nowinski

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

35|

40|

45 |

50_|

55 |

60

CLAY (CL), brown (7.5YR 4/4), dry to moist, stiff, low plasticity.

CLAY (CL), orangish brown with pistachio green mottling, hard
with low plasticity, some black coarse basalt, some fragments
(angular), fibrous root ?? material near 37 1/2" sandy silt layer
at 37.5 (0.7).

SILTY CLAY (CL), intermixed orangish brown and pistachio
green with black layers, moist, moderate plasticity, bluish-gray
sandy clay layers from 41-41.5' and 43-43.5', with thinner
layers throughout interval.

INTERVAL (FT)
RECOVERY (FT)
#TYPE
10.0
38.0
10.0
48.0
10.0
58.0

SILTY CLAY (CL), reddish brown, moist, firm, ~1" bluish gray
sandy clay layers near 53', 56' and 57".

CLAY (CL), brown with intermixed reddish-brown, bluish gray,
orangish brown and dark brown intervals, moist, soft to firm,
outside of core is wet - likely in water, some angular rock
fragments near 79'.




PROJECT NUMBER:

661508

BORING NUMBER:

SB-35

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Freeman, WA

ELEVATION : 2619.34 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210456.989, 2539724.01 (ft NAVD88)

SHEET 3 OF 3

DRILLING METHOD AND EQUIPMENT : Schramm T300M 4" x 6", Sonic Rotary

WATER LEVEL:

START : 1/12/17 15:23

END : 1/13/17 13:00

LOGGER : J. Nowinski

DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) : SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE EQ%?EHD?R'?L(I:_/IANS(IBNIS_U[I)E III__(ISIé\IéB
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE 9} STRUCTURE, MINERALOGY d
PID (ppm) Breathing Zone FID (ppm
CLAY (CL), brown with intermixed reddish-brown, bluish gray,
| orangish brown and dark brown intervals, moist, soft to firm, | |
outside of core is wet - likely in water, some angular rock
| fragments near 79'. | |
B 10.0 1 1
65 | _ |
68.0 1 1
| _| Hydropunch sample SB35-GW-69-70 |
70| | |
B 9.0 1 1
75 | | |
78.0 1 1
80| | |
- 60 4 4
I WEATHERED BASALT, basalt fragments in clay matrix, gray, ]
wet.
BASALT, black, competent.
84.0
Bottom of borehole at 84 ft bgs.
85 | _ |
90




PROJECT NUMBER:

661508 SB-36 SHEET

BORING NUMBER:

1

OF 2

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2624.25 ft mslft NAVD88 (ground surface)

LOCATION : Freeman, WA

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210458.906, 2539237.083 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 4" x 6", Sonic Rotary

WATER LEVEL:

START : 1/11/17 08:45 END : 1/1

/17 10:35

LOGGER: D. Lubell

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

10_|

15_|

20|

25 |

30

0.0

9.0

CLAY WITH SILT (CL), black (7.5YR 2.5/1), moist, medium
stiff, some fine subrounded gravels, trace organics.

CLAY (CL), brown (7.5YR 5/4), dry, very stiff, no plasticity,
friable.

NO RECOVERY.

19.0

CLAY WITH SILT (CL), dark brown (7.5YR 6/3), moist, soft, low
plasticity.

CLAY (CL), brown (7.5YR 5/3), dry, very stiff, low plasticity, little
quartz fragments, trace mica 18.5-19".

29.0

CLAY WITH SILT (CL), very dark gray (7.5YR 3/1), moist,
medium stiff, low plasticity.

CLAY WITH SAND (CL), gray (2.5Y 6/1), moist, stiff, fine
grained sand, micaceous, quartz fragments, low plasticity,
weathered.

CLAY (CL), dark greenish (5GY 5/1), dry, very stiff, iron
oxidation mottling at 28-20' bgs.

CLAY (CL), greenish gray (5GY 5/1), dry, very stiff, little
oxidation mottling, low plasticity.




PROJECT NUMBER:

661508

BORING NUMBER:

SB-36

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Freeman, WA

ELEVATION : 2624.25 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 210458.906, 2539237.083 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 4" x 6", Sonic Rotary

WATER LEVEL:

START : 1/11/17 08:45

END : 1/11/17 10:35

LOGGER: D. Lubell

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

35|

39.0

CLAY (CL), greenish gray (5GY 5/1), dry, very stiff, little
oxidation mottling, low plasticity.

CLAY (CL), greenish gray (10GY 5/1/), moist, medium stiff,

trace silt, trace fine grained sand, low plasticity.

CLAY WITH SILT (CL), yellowish red (5R 4/6), trace gray (2.5Y

6/1) mottling, dry, medium stiff, friable.

40|

45 |

48.0

CLAY (CL), brown (7.5YR 4/2), gray (5Y 5/1) mottling, moist,

medium, low plasticity.

CLAY WITH SILT (CL), yellowish red (5YR 4/6), gray (5Y 5/1)

mottling, moist, medium, low plasticity.

CLAY (CL), very dark gray (10YR 3/1), dry, medium to stiff,

friable, low to no plasticity, little iron oxidation.

50_|

52.0

SANDY CLAY (CL), interbedded layers of cementation (gray
(2.5Y 5/1) iron oxidation, hard, with fine grained sand, clay.

CLAY (CL), basalt fragments interbedded, black.

| 48-52' - very hard drilling

55 |

60

Bottom of borehole at 52 ft bgs.




PROJECT NUMBER: BORING NUMBER:

661508 SB-37

SHEET 1 OF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman LOCATION : Freeman, WA

ELEVATION : 2623.48 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210484.671,

2539486.189 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300M Rotodrill 4" x 6", Sonic Rotary

WATER LEVEL:

START : 1/11/17 14:43 END : 1/12/17 12:35

LOGGER :

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

STRUCTURE, MINERALOGY
PID (ppm)

Breathing Zone FID (ppmi

0.0

8.0

52

CLAY (CL), dark brown (7.5YR 3/3), moist, stiff, trace organic
roots 0-4", trace mica 0-3', low plasticity.

NO RECOVERY.

10_|

15_|

18.0

7.0

CLAY (CL) with Silt, dark brown (7.5YR 3/3), moist, stiff, trace
organic root material, low plasticity.

CLAY (CL), brown (7.5YR 4/3), dry, very stiff, no plasticity.

NO RECOVERY.

20|

25 |

28.0

7.0

CLAY (CL), brown (7.5YR 4/3), moist to dry, medium stiff to
very stiff, low to no plasticity, trace quartz fragments at
24.5-25', trace black fragments (soft) - manganese?.

NO RECOVERY.

30

2.0

CLAY (CL), yellowish red (5YR 5/8) with bluish gray (5B 5/1),
dry, very stiff, no plasticity.




PROJECT NUMBER: BORING NUMBER:
661508 SB-37 SHEET 2 OF 3
[ ]
SOIL BORING LOG
PROJECT : Grain Handling Facility at Freeman LOCATION : Freeman, WA

ELEVATION : 2623.48 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210484.671,

2539486.189 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300M Rotodrill 4" x 6", Sonic Rotary

WATER LEVEL:

START : 1/11/17 14:43 END : 1/12/17 12:35

LOGGER :

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppmi

0]
INTERVAL (FT) S
o SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
& DENSITY OR CONSISTENCY, SOIL
#TYPE o STRUCTURE, MINERALOGY
30.0 CLAY (CL), brown (7.5YR 4/3), moist, stiff, low plasticity.
’ 8.0 CLAY (CL) with Silt, yellowish red (5YR 5/8), very dry, very stiff,
35 | bluish gray mottling at 36.4-38'. ]
38.0
CLAY (CL) with Silt, dark yellowish brown (10YR 4/4), white
| (2.5Y 8/1) mottles, little iron oxidation, moist, soft to medium |
stiff, low plasticity.
40 | |
1 10.0 1
45 | |
48.0
CLAY (CL) with Silt, brown (10YR 4/3), white (2.5Y 8/1)
| mottling, black mottling, moist to dry, soft to stiff with depth, low |
plasticity.
50 | |
B 10.0 1
55 | |
58.0
CLAY (CL) with Silt, brown (10YR 4/3) with gray (5Y 5/1)
| mottles, moist, soft, low to medium plasticity.
60

_| Hard drilling at 58'




PROJECT NUMBER:

661508

BORING NUMBER:

SB-37

SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Freeman, WA

ELEVATION : 2623.48 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210484.671,

2539486.189 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300M Rotodrill 4" x 6", Sonic Rotary

WATER LEVEL: START : 1/11/17 14:43 END : 1/12/17 12:35 LOGGER:
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE Bi?EHD%ﬁL(I:_/IAI\IS(IBNIS_U[I)glll:(%gS
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE 9} STRUCTURE, MINERALOGY d
PID (ppm) Breathing Zone FID (ppm
’ CLAY (CL) with Silt, dark reddish brown (5YR 3/4) with gray ]
| (2.5Y 4/1), pale brown (2.5Y 8/2), black, yellow (5Y 7/6) | |
mottling, moist, stiff, low plasticity oxidation.
f 10.0 R R
65 | ] ]
68.0 |
CLAY (CL), dark reddish brown (5YR 3/4), gray (2.5Y 4/1)
| mottling, wet, soft, low plasticity, trace silt. | |
70| ] ]
I CLAY (CL), dark reddish brown (5YR 3/4) and gray (2.5Y 4/1) ]
moist, stiff, low to no plasticity.
f 10.0 R R
75| ] ]
78.0 1
CLAY (CL), very dark gray (7.5YR 3/1), dry to moist, very stiff,
| no plasticity. Driller indicates part of sample fell out shoe
15 BASALT, black with yellow crystalline, competent, bedrock. while tripping out (~15 ft)
80_| ' NO RECOVERY. ] ]
81.0
Bottom of borehole at 81 ft bgs.
85 | ] ]
90




2m-

661508

PROJECT NUMBER: BORING NUMBER:

SB-40 SHEET 1 OF 4

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman
ELEVATION : 2580.41 ft mslft NAVD88 (ground surface)

LOCATION : Freeman, WA

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210427.453, 2540100.558 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 4" x 6", Sonic

WATER LEVEL:

START : 2/13/17 09:45 END : 2/13/17 13:45 LOGGER :

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

0.0

7.0

6.0

4

GRAVEL (GC) WITH CLAY, dark gray (7.5YR 3/1), wet, loose,
road bed.

LEAN CLAY (CL) WITH TRACE SILT, brown to strong brown
(7.5YR 4/4 to 7.5YR 4/6), moist, soft, low plasticity.

SILT (ML), strong brown (7.5YR 4/6), moist, cohesive, medium
stiff, trace organic material.

NO RECOVERY.

10_|

15_|

17.0

9.0

CLAY (CL), strong brown (7.5YR 4/6), wet, soft, low to medium
plasticity.
- at 7.5' SAND (SP), wet, medium to coarse grained, quartzitic.

SILT (ML) WITH FINE SAND, yellowish-brown to light
yellowish-brown (7.5YR 5/4 to 7.5YR 6/4), moist to dry, stiff.

| ~10:10 - SB40-SS-10

20|

25 |

27.0

10.0

WELL GRADED SAND (SW) WITH SILT AND CLAY, moist,
variegated very dark gray (7.5YR 3/1) to very dark
grayish-brown (7.5YR 3/3) with possible relic phenocrysts -
yellow (7.5YR 7/6 to 7.5YR 8/6), clay also red to light red, fine
grained material; with angular gravel-sized rock fragment
(weathered basalt, possibly).

NO RECOVERY.

SILT (ML) with CLAY, moist to wet, soft, cohesive; variegated
black (7.5YR 2.5/1) to yellowish-red (5YR 5/8) with relic
phenocryst of light gray to white (10YR 7/2 to 10YR 8/1) clay.

_| SB40-SS-20

SILT (ML) with CLAY, moist, variegated gray (7.5YR 6/1) with
yellow (2.5Y 7/6 to 2.5Y 8/6) velic phenocryst - clay rich.

SILT (ML) with CLAY, moist to wet, soft, cohesive; variegated
black (7.5YR 2.5/1) to yellowish-red (5YR 5/8) with relic

30

\phenocryst of light gray to white (10YR 7/2 to 10YR 8/1) clay.

SILT (ML) with CLAY, moist, variegated gray (7.5YR 6/1) with
yellow (2.5Y 7/6 to 2.5Y 8/6) relic phenocryst - clay rich.

i

SAND (SW), very dark gray (7.5YR 3/1), wet, loose; fine
grained, clayey/silty; trace reddish-brown mottling; some very
stiff/well indurated rock fragment (gravel-sized).

WEATHERED BASALT, dark gray to black (7.5YR 4/1 to 7.5YR
2.5/1), dry, hard to soft, with clay and silt; angular rock
fragments up to several inches; trace olive yellow mottling
(2.5Y 6/6 to 2.5Y 6/8.

10:00 - Collect SB40-SS-05

10:15 - SB40-SS-15

SB40-SS-25




PROJECT NUMBER: BORING NUMBER:

661508 SB-40

SHEET 2 OF 4

M' SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman LOCATION : Freeman, WA

ELEVATION : 2580.41 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210427.453, 2540100.558 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 4" x 6", Sonic

WATER LEVEL:

START : 2/13/17 09:45 END : 2/13/17 13:45

LOGGER :

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

STRUCTURE, MINERALOGY
PID (ppm)

Breathing Zone FID (ppmi

35|

37.0

WEATHERED BASALT, dark gray to black (7.5YR 4/1 to 7.5YR
2.5/1), dry, hard to soft, with clay and silt; angular rock SB40-SS-30
fragments up to several inches; trace olive yellow mottling |
(2.5Y 6/6 to 2.5Y 6/8.

SILT (ML), dark grayish-brown to olive brown (2.5Y 4/2) to
(2.5Y 4/3), dry, hard; silt to gravel sized rock fragments;
angular, trace reddish-brown mottling.

_| SB40-S8-35

NO RECOVERY.

40|

45 |

47.0

SILT (ML) WITH SAND AND GRAVEL very dark grayish-brown
(2.5Y 3/2), moist to wet, loose to cohesive silt; angular rock
fragment up to 1-2".

SILT (ML) with CLAY, moist, variegated very dark gray (2.5Y
3/1) to strong brown (7.5YR 4/6) to yellow (5Y 7/6) clay rich _| SB40-SS-40
relic phenocryst.

SILT (ML) WITH SAND, gray (5Y 5/1) with olive (10Y 4/4).
- coarse sand sized grains at 43';.

- dark yellowish-brown (10YR 4/6) laminae from 45-47', wet,

slightly cohesive. _| SB40-SS-45 TMS/MSD

50_|

N 10.0

55 |

57.0

SILT (ML) WITH SAND, gray (5Y 5/1) with olive (10Y 4/4).

SILT (ML), clayey, dark gray (2.5Y 4/1) to dark grayish-brown
(2.5Y 4/2), moist, soft.
- some yellow mottling at 49'.

SB40-SS-50

SILT (ML), dark brown to strong brown (7.5YR 3/4) to (7.5YR
4/6), moist, cohesive.

SILT (ML) WITH SAND AND CLAY, dark gray (7.5Y 4/1) with
some yellowish-brown (10YR 5/8) mottling and relic-like clay to
silty phenocysts, some very stiff/well indurated weathered
basaltic rock fragments.

| SB40-8S-55

60

SILT (ML) WITH FINE SAND (SW), gray to dark gray (5Y 5/1 to
5Y 4/1); moist, cohesive, soft to stiff; rare white mottled veins.

- mottling at 58' yellow (5Y 7/6 to 5Y 7/8) and strong brown
(7.5YR 5/8);.




PROJECT NUMBER: BORING NUMBER:

661508 SB-40 SHEET 3 OF 4

M' SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman LOCATION : Freeman, WA

ELEVATION : 2580.41 ft mslft NAVD88 (ground surface) DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210427.453, 2540100.558 (ft NAVD88) DRILLING METHOD AND EQUIPMENT : Schramm T300 4" x 6", Sonic

WATER LEVEL: START : 2/13/17 09:45 END : 2/13/17 13:45 LOGGER :

DEPTH BELOW SURFACE (FT) SOIL DESCRIPTION COMMENTS

INTERVAL (FT
il SOIL NAME, USCS GROUP SYMBOL,

COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

RECOVERY (FT)

GRAPHIC LOG

#TYPE

PID (ppm) Breathing Zone FID (ppm
SILT (ML) WITH FINE SAND (SW), gray to dark gray (5Y 5/1 to
5Y 4/1); moist, cohesive, soft to stiff; rare white mottled veins. _| SB40-SS-60 and field duplicate

N 10.0 1 1

- light olive (10Y 5/4) mottling at ~64' (stiff clay).
65 | relic - ?? mineralization (?)

SB40-SS-65

WELL GRADED SAND (SW-SM), dark grayish-brown to olive

| brown (2.5Y 4/2) to (2.5Y 4/3), moist, loose to moderately
cohesive, very fine grained, silty to clayey.

SILT (ML) WITH FINE SAND (SW), gray to dark gray (5Y 5/1 to
5Y 4/1); moist, cohesive, soft to stiff; rare white mottled veins.

67.0 ‘

70 | LEAN CLAY (CL), white to light gray (2.5Y 8/1) to (2.5Y 7/1),
moist, very stiff to hard, some mottling to brownish-yellow to
yellowish-brown (10YR 6/8) to (10YR 5/8). SB40-SS-70

N 10.0 1 1

SILTY TO SANDY CLAY (CL)/CLAYEY/SILTY SAND (SC-SW),
75 | white (N8); moist, very stiff to hard, some strong brown (7.5YR
5/8) to pale yellow brown (10YR 5/8) mottling; very fine grained
sand; quartzitic. SB40-SS-75

77.0

SILTY TO SANDY CLAY (CL)/CLAYEY/SILTY SAND (SC-SW),
white (N8); moist, very stiff to hard, some strong brown (7.5YR
5/8) to pale yellow brown (10YR 5/8) mottling; very fine grained
sand; quartzitic.

SILT (ML) with CLAY, white (N8), laminated brownish-yellow to
80 | yellow (10YR 6/8 to 10YR 7/8), moist, very stiff to hard,
laminae more abundant with depth, becoming more yellowish
with depth and clay-rich. SB40-SS-80

N 10.0 1 1

CLAY (CL) WITH SOME SILT/FINE SAND, reddish-yellow
(7.5YR 6/8), dry to slightly moist, becoming mottled white with
85 | depth.

SB40-SS-85

87.0 SILTY TO CLAYEY SAND (SM-SC), variegated reddish yellow
(7.5YR 7/0) to pinkish gray (7.5YR 7/2), moist, cohesive, fine to
coarse-grained quartz muscovite, weathered feldspar

777 \(weathered granite).

-~ A SILTY TO CLAYEY SAND (SM-SC), variegated reddish yellow

T 777 (7.5YR 7/0) to pinkish gray (7.5YR 7/2), moist, cohesive, fineto | | ]
-~~~ ]\ coarse-grained quartz muscovite, weathered feldspar

90




PROJECT NUMBER: BORING NUMBER:

661508 SB-40 SHEET 4 OF 4

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Freeman, WA

ELEVATION : 2580.41 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Enviornmental West Exploration, Inc.

COORDINATES : 210427.453, 2540100.558 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Schramm T300 4" x 6", Sonic

WATER LEVEL:

START : 2/13/17 09:45 END : 2/13/17 13:45 LOGGER :

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

NSNS
NN
Juawa] GRAPHICLOG

feldspar.

NANNNNNNN
NANANNNNNN
NANNNNNNN

(weathered granite).

to pink (5YR 8/1 to 5YR 7/3), moist, clay to medium sand sized
grains, quartzitic, abundant muscovite, weathered (clayey)

- , variegated white | SB40-SS-90

depth.

CLAY (CL) WITH SOME SILT/FINE SAND, reddish-yellow
95 | (7.5YR 6/8), dry to slightly moist, becoming mottled white with

97.0

NO RECOVERY.

| SB40-SS-95

100 _|

105 _|

110_|

115_|

120

Bottom of borehole at 97 ft bgs.




PROJECT NUMBER: BORING NUMBER:
661508 SB-43 SHEET 1 OF 2
[ ]
m SOIL BORING LOG
PROJECT : Grain Handling Facility at Freeman LOCATION : Freeman, WA

ELEVATION : 2553.77 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 209040.988, 2539568.883 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Mobile B-90 Air Rotary, 6"

WATER LEVEL:

START : 1/20/17 13:00 END :

LOGGER : R. McComb

DEPTH BELOW SURFACE (FT)

SOIL DESCRIPTION

COMMENTS

INTERVAL (FT)

RECOVERY (FT)

#TYPE

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm

0.0

LEAN CLAY (CL), dark grayish-brown (10YR 4/2), moist, soft,
low to moderate plasticity with trace silt; with some rootlets,
trace mica.

“| Fluctuates from 0.1'

10 10.0

LEAN CLAY (CL), very dark gray (10YR 3/1) to very dark
grayish-brown (10YR 3/2), moist, soft; moderate plasticity, trace
mica.

| 1315 -5'bgs

15 15.0

LEAN CLAY (CL), dark grayish (2.5Y 4/1), moist, low to
medium plasticity, soft.

LEAN CLAY (CL), as 10-13' with few little light gray (2.5Y 7/1)
angular lithic fragments.

20 20.0

LEAN CLAY (CL), with some very dark angular to saturated
little fragments (weathered basalt?) with minor iron oxide
coating.

BASALT, black (2.5Y 2.5/1), hard, fragment silt - 1/8", angular,
with trace reddish-brown oxidation, weak lithic fragments.

25 25.0

WEATHERED AND COMPETENT BASALT WITH LEAN CLAY,
black (2.5Y 2.5/1) basalt with dense dark grayish-brown (2.5Y
4/2) lean clay and few oxidized (reddish brown) lithic fragments.

30

COMPETENT BASALT, black (N1) angular lithic fragments,
very fine silt to ~1/2" in grain size.

Breathing Zone = 0 ppm VOCs

1332 at 16' - no water
drilling with no water being used
Hard drilling at 10-11'

1345 at 15'
13-15' - rapid drops in drilling, water absent

1400 - 20'
Borehole still void of water at 20"




PROJECT NUMBER:

661508

BORING NUMBER:

SB-43

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman

LOCATION : Freeman, WA

ELEVATION : 2553.77 ft mslft NAVD88 (ground surface)

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : 209040.988, 2539568.883 (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Mobile B-90 Air Rotary, 6"

WATER LEVEL: START : 1/20/17 13:00 END : LOGGER : R. McComb
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) : SOIL NAME, USCS GROUP SYMBOL
8} , )
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE EQ%?EHD?RTL(I:_/IANS(IBNISI;_U[I)E |II__(|3|§lé3
& DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE 9} STRUCTURE, MINERALOGY d
PID (ppm) Breathing Zone FID (ppm
30.0 COMPETENT BASALT, black (N1) angular lithic fragments,
| very fine silt to ~1/2" in grain size. | MW17D-25-01127 - Collected 8260
Driller noted trace water while drilling 20-25'
1415 - 25'
T "] Measured ~0.5' of water during connection of
drill rods
7 7| Collected GRAB GW sample at 1445 ]
25' - Switched to open borehole drilling
N - @1452 - resume drilling, very little water blown 1
35 35.0 from borehole, blow day and resume advancing
- —{ borehole —
] BASALT WITH LEAN CLAY, clay is olive brown (2.5Y 4/3), soft, |
| wet. _| Abundant water encountered at 37" bgs, driller |
noted ~1/2' drip in rods associated with water
| | production |
40 40.0 Artesian conditions noted upon arrival at MW-
Bottom of borehole at 40 ft bgs. 17D on 113/17 ]
ottom ot borehole a gs Flow at surface estimated at < 1 gpm
45 | | |
50 | | |
55 | | |
60




PROJECT NUMBER: BORING NUMBER:

JACOBS 661508 SB-44 SHEET 1 OF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington LOCATION : Freeman, WA

ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Sonic

WATER LEVELS . -—- START . 4/7/2017 END . 4/7/2017 LOGGER . R, McComb

DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION

INTERVAL (ft)

RECOVERY () SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY

(TIME)

COMMENTS

SYMBOLLIC LOG
PID (ppm)

0.0 Silt (ML)
0.0 - 7.0' - brown (7.5 YR 5/4) to strong brown (7.5
YR 5/8), moist, grading from soft to stiff with depth

N 55 i

— SB44-SS-05 at 9:10 — —

7.0

Silty Clay (CL)
7.0-9.0" - brown (7.5 YR 4/4), moist to wet, soft,
some gravel

Sandy Silt (ML)

9.0 - 10.5' - strong brown (7.5 YR 5/6) to reddish

yellow (7.5 YR 6/6), dry, very stiff

Clay (CL) with Silt (ML)

10.5 - 12.0' - strong brown (7.5 YR 4/6), dry, very

12.0 stiff, dense with trace sand

| Clay (CL) i

i 12.0 - 13.0' - yellowish red to dark yellowish brown (5

i 3.0 YR 4/6 to 3/4), moist, soft to medium

- Gravel with Silt and Sand (GW) E

15 1 150 13.0-13.5"- gray (5 YR 5/1 to 6/1), loose to dense,

SB44-55-15 at 9:30 gl:avel up to 1 / ]

s Silt (ML) to Clay (CL) T

N 0.7 13.5-15.0"- gray (7.5 YR 5/1) becoming mottled 1

1 170 strong brown (7.5 YR 3/8), dry, very dense to hard 1
- Silt (ML)

15.0 - 17.0' - mottled gray (7.5 YR 5/1) becoming red

(2.5 YR 4/8) at 16, dry, stiff to hard but brittle

7] Silt (ML) T

T 17.0-20.0' - red (2.5 YR 4/8), dry, cohesive/medium

20 | ! dense, trace fine sand and gray mottling ]
SB44-SS-20 at 9:40 Clay (CL)

20.0 - 21.5' - gray (N5), slightly moist, soft to medium
dense, some red mottling, trace silt, fine sand

| 10.0 Silt (ML) ]
21.5-27.0" - strong brown (7.5 YR 5/6), medium |
dense, slightly cohesive

N 5.0
10 SB44-55-10 at 9:20

L |
-

25 |

SB44-SS-25 at 9:45 — —

27.0

Silt (ML)
27.0 - 30.5' - strong brown (10 YR 4/6), moist, soft,
trace fine sand

30 |




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

SB-44

SHEET 2 OF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : Sonic

WATERLEVELS . - START . 4/7/2017 END . 4/7/2017 LOGGER . R, McComb
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION )
o]
INTERVAL (ft) o T
RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
() MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY s o
(TIME) &
i Silt (ML) i
| 30.5 - 37.0' - dark brown (7.5 YR 3/3) to very dark ]
| ce . gray (7.5 YR 4/1), dry to very slightly moist, ] ]
| 10.0 SB44-85-30a110:05 cohesive, soft to medium dense ] ]
35* SB44-SS-35 at 10:10 — —
37.0 ] ]
| Clay (CL) ]
i 37.0 - 41.5' - strong brown (7.5 YR 5/6), moist, soft ]
| with trace silt ] ]
40| SB44-SS-40 at 10:25 — —
| 55 Well-Graded Sand with Silt (SW) B ]
| : 41.5-43.0'- brown (5 Y 4/6) to (5 YR 3/4), very e |
| moist to slightly wet, soft, slightly cohesive ]
| Well-Graded Sand with Silt (SW) Cooe i
_ 43.0 - 47.0' - moist to dry, slightly cohesive to loose,  J-:-: |
i little moisture x-c- |
45_| SB44-SS-45 at 10:30 — —
1 470 1 .
| Silt (ML) i
i 47.0 - 49.0' - strong brown (7.5 YR 5/6) to gray (7.5 ]
| YR 5/1), moist, cohesive, soft, some clay ] ]
| Silt (ML) ]
50 | SB44-55-50 at 10:45 49.0 - 56.5' - dark gray (7.5 YR 4/1), moist to wet at |
| 55', cohesive, soft, some very fine sand ] ]
f 10.0 1 1
55* SB44-SS-55 at 10:50 — —
| 570 Silt (ML) 1] ] ]
| 56.5 - 57.0' - strong brown (7.5 YR 5/8) to brown (2.5 ]
| Y 5/4), moist, cohesive, soft ] |
| Silt (ML) i
i 57.0 - 58.5' - dark gray (7.5 YR 4/1) to dark brown ] ]
] (7.5 YR 3/2), moist, cohesive, soft, trace angular i |
60 gravel




PROJECT NUMBER: BORING NUMBER:

JACOBS 661508 SB-44 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington LOCATION : Freeman, WA

ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
DRILLING METHOD AND EQUIPMENT : Sonic
WATERLEVELS & - START . 4/7/2017 END . 4/7/2017 LOGGER . R, McComb
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10)
o)
INTERVAL (ft) o T
RECOVERY (it SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY s o
(TIME) *

I )
58.5 - 63.0' - mottled yellowish brown (10 YR 5/8) to
pale yellow (5Y 8/3 to 8/4), moist, soft, very fine

- 10.0 SB44-55-60 at 11:15 sand g g

Silt (ML)

63.0 - 64.5' - red (2.5 YR 4/6 to 2.5 YR 4/8), dry to
| moist, slightly cohesive, some black clay

65* SB44-SS-65 at 11:20 Silt (ML) — _ |
64.5 - 67.0' - strong brown (7.5 YR 4/6) to very dark | |
gray (7.5 YR 3/1) grading to brown (7.5 YR 5/2), dry
to slightly moist, slightly cohesive, with poorly

67.0 indurated/very stiff angular rock fragments

| Silt (ML) ] i
i 67.0 - 71.5' - gray (2.5 Y 5/1) with dark yellowish ] ]
i brown mottling (10 YR 3/4 to 10 YR 3/6) and yellow | ]
i (10 YR 7/6), moist, cohesive, trace weathered gravel | |

70_] SB44-SS-70 at 11:50 — —
f 7.0 R R
| Well-Graded Gravel (GW) i :
i 71.5-74.0' - very dark gray (10 YR 3/1) to brownish ~ |e » ]
| SB44.5S.73 at 11:55 gray (10 YR 6/2), dry, loose, silt and sand sized e ]
| weathered rock fragments, angular 2-3" gravel e o ]

74.0 o
Bottom of Boring at 74.0 ft bgs on 4/7/2017 ]

75 | ]

80 i ]

85 ] ]

90




PROJECT NUMBER:

661508

BORING NUMBER:

SB-101B

SHEET 1 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Sonic, 4" diameter

WATER LEVEL:

START : 1/23/2018

END : 1/23/2018

LOGGER : JE/JU

COMMENTS

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

Breathing Zone FID (ppm)|

DEPTH BELOW SURFACE (FT) © SOIL DESCRIPTION
INTERVAL (FT) 9
o SOIL NAME, USCS GROUP SYMBOL,
RECOVERY (FT) z COLOR, MOISTURE CONTENT, RELATIVE
3 DENSITY OR CONSISTENCY, SOIL
#TYPE [0} STRUCTURE, MINERALOGY
PID (ppm)
0.0 T 7 SPHALT.
4 GRAVEL FILL. a
CLAY, brown, soft, medium plasticity, dry.
100.0
5 5.0 |
i Vapor screen set at 5'
CLAY, brown, soft, medium plasticity, dry.
100.0 CLAY, brown, stiff, low plasticity, dry.
10 10.0 ]
1000 CLAY, brown, stiff, low plasticity, dry.
' CLAY, brown, soft, high plasticity, dry.
15 15.0
CLAY, brown, stiff, low plasticity, dry.
i Vapor screen set at 15
CLAY, tan, stiff, high plasticity, orange mottling, dry.
1000 CLAY, brown, stiff, medium plasticity, dry.
_ CLAY, tan, very soft, high plasticity, trace silt, moist.
20 20.0 ]
] 1000 CLAY, red/orange, oxidation and reducing zones, stiff, high
i ) plasticity, dry. ]
25 25.0
CLAY, red/orange, oxidation and reducing zones, stiff, high
i plasticity, dry. _| Vapor screen set at 25
7] 1000 CLAY, red/orange, oxidation and reducing zones, stiff, very soft
i ) form 30-37', high plasticity, dry. ]
30




PROJECT NUMBER:

661508

BORING NUMBER:

SB-101B

SHEET 2 OF 2

SOIL BORING LOG

PROJECT : UPRR Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Sonic, 4" diameter

START : 1/23/2018 END : 1/23/2018

LOGGER : JE/JU

SOIL DESCRIPTION

COMMENTS

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm)

Breathing Zone FID (ppm)|

WATER LEVEL:
DEPTH BELOW SURFACE (FT)
INTERVAL (FT)
RECOVERY (FT)
#TYPE
30.0
100.0
35 35.0
= 100.0
37.0

CLAY, red/orange, oxidation and reducing zones, stiff, very soft
form 30-37', high plasticity, dry.

__| Vapor screen set at 34'

DTW in 8s =37.19

_| Vapor screen set at 30"

Water in SV-101B at 17" bgs, will call Steve to
discuss (17.36'"), will step over 2' and drill 101C

40_|

45_ |

50_|

55_|

60

Boring terminated at 37 ft bgs.




PROJECT NUMBER: BORING NUMBER:

661508 SB-102B SHEET 1 OF 1

SOIL BORING LOG

PROJECT : UPRR Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Sonic, 4" diameter

WATER LEVEL: START : 1/24/2018 END : 1/24/2018 LOGGER : JE/JU
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
[&] ) 3
RECOVERY (FT) | T COLOR, MOISTURE CONTENT, RELATIVE %?EHDORTLE&SGINFGEU?DR%QSG
3 DENSITY OR CONSISTENCY, SOIL TESTé & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)l
0.0 o0 c! ASPHALT.
_ ® ° ° 1 GRAVELFILL. ]
CLAY, brown, stiff, low plasticity, dry.
100.0
_ CLAY, tan, stiff, medium plasticity, dry. )
5 5.0 ] ]
a _| Geotech sample collected 5-10' |
Vapor screen set at 5'
100.0 CLAY, tan, stiff, medium plasticity, dry.
10 10.0 ] ]
T 1000 CLAY, red/tan, medium dense, little to no plasticity, dry. ]
15 15.0 ] ]
a _| Vapor screen set at 15' |
100.0
20 20.0 ] ]
100.0
' | Shelby tube at 22.5'-24.5' ]
25 25.0 Vapor screen set at 24' ]
CLAY, brown, no plasticity, dry, oxidizing/reducing zones, some
a silt. _| Geotech sample collected 25-30' |
100.0
T CLAY, tan, no plasticity, soft, saturated. ]
30 30.0

Boring terminated at 30 ft bgs.



PROJECT NUMBER:

661508

BORING NUMBER:

SB-103B

SHEET 1 OF 1

SOIL BORING LOG

PROJECT : UPRR Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

COORDINATES : (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Sonic, 11" diameter

START : 1/25/2018

END : 1/25

2018 LOGGER : JE/JU

SOIL DESCRIPTION

COMMENTS

GRAPHIC LOG

SOIL NAME, USCS GROUP SYMBOL,
COLOR, MOISTURE CONTENT, RELATIVE
DENSITY OR CONSISTENCY, SOIL
STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING
RATE, DRILLING FLUID LOSS,
TESTS, & INSTRUMENTATION

PID (ppm) Breathing Zone FID (ppm)l

GRAVEL FILL.

CLAY, brown, stiff, medium plasticity, dry.

CLAY, brown, stiff, medium plasticity, dry, cobbles at 12',
weathered, rounded.

CLAY, tan, very soft, no plasticity, trace silt, saturated,
oxidizing/reducing zones.

CLAY, tan, soft, high plasticity, moist, some gravel at 22'.

NO RECOVERY.

WATER LEVEL:
DEPTH BELOW SURFACE (FT)
INTERVAL (FT)
RECOVERY (FT)
#TYPE
0.0
100.0
5 5.0
100.0
10 10.0
100.0
15 15.0
100.0
20 20.0
80.0
25 25.0
30

SANDY CLAY, tan, no plasticity, very soft, fine to medium sand,

some silt, saturated.

CLAY, soft, brown, medium plasticity, weathered zones, white to

orange in color, approximately 2-3" in size.

Geotech sample collected 5-10
Vapor screen set at 5'

Vapor screen set at 15'

Vapor screen set at 22
Geotech sample collected 22-27"
Shelby tube at 22-24'

Boring terminated at 27 ft bgs.




PROJECT NUMBER:

661508

BORING NUMBER:

SB-104B SHEET 1 OF 1

SOIL

BORING LOG

PROJECT : UPRR Freeman, Freeman, Washington

LOCATION : Freeman, WA

ELEVATION :

DRILLING CONTRACTOR :

Environmental West Exploration, Inc

COORDINATES : (ft NAVD88)

DRILLING METHOD AND EQUIPMENT : Sonic, 4" diameter

END : 1/25/2018 LOGGER : JE/JU

WATER LEVEL: START : 1/25/2018
DEPTH BELOW SURFACE (FT) o SOIL DESCRIPTION COMMENTS
INTERVAL (FT) o SOIL NAME, USCS GROUP SYMBOL
[&] ) 3
RECOVERY (FT) | COLOR, MOISTURE CONTENT, RELATIVE DEPTH OF CASING, DRILLING
L RATE, DRILLING FLUID LOSS,
Py DENSITY OR CONSISTENCY, SOIL TESTS. & INSTRUMENTATION
#TYPE [0} STRUCTURE, MINERALOGY .
PID (ppm) Breathing Zone FID (ppm)l
0.0 £ ° °J] GRAVEL FILL.
i CLAY, brown, stiff, medium plasticity, dry. _ ]
100.0
_ CLAY, brown, very stiff, high plasticity, dry. ) )
5 5.0 ] ]
a _| Geotech sample collected 5-10' |
Vapor screen set at 5'
T 100.0 CLAY, brown, medium dense, medium plasticity, gravel lense at ]
a : approximately 8', 2=3" in length. | |
T CLAY, very stiff, brown, medium plasticity, cobble at 14’ ]
10 10.0 approximately 13-14"in length. | ]
100.0
T CLAY, very stiff, brown, medium plasticity, cobble at 14’ ]
15 15.0 approximately 13-14"in length, some gravel. ]
CLAY, very soft, tan, no plasticity, some gravel, wet.
a _| Vapor screen set at 15' |
T 1000 CLAY, soft, brown, weathered oxidized zones, medium plasticity, ]
| ) wet, trace fines. a ]
20 20.0 _ _
T CLAY, soft, brown, weathered oxidized zones, medium plasticity, ]
i wet, trace fines, some gravel. | i
a 100.0 _| Geotech sample collected 22-27 |
Vapor screen set at 22
| _| Shelby tube at 22-24' h
25 25.0 _ _
— 100.0 1 1
27.0
Boring terminated at 27 ft bgs.
30




PROJECT NUMBER: BORING NUMBER:
\. 661508 SB-201 SHEET 1 OF 1
PROJECT : Grain Handling Facility at Freeman, Freeman, Washington LOCATION : Freeman, WA
ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
DRILLING METHOD AND EQUIPMENT : Sonic
WATERLEVELS © - START . 12/13/2018 END . 12/13/2018 LOGGER.. JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10)
o)
INTERVAL (ft) o T
RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY s o
(TIME) »
i GRAVEL (GW) T
| 0.0 - 0.5' - Access road 1.
| GRAVEL (GW) Jo o
] 0.5-6.0" - brown/black, dry, some medium/fine sand, | : :
] some cobbles, low recovery oo
5_] . 1--
—] SB201-S-5 —s . —
1 CLAY (CL) 7
| 6.0 - 7.0' - brown, dry, medium density, plastic
| CLAY (CL)
] 7.0 - 15.0' - brown, dry, hard, plastic, mottled at 13.0'
10_| | |
15_] SB201-S-15' MS/MSD | —
| CLAY (CL)
| 15.0 - 17.0" - brown, moist, soft, plastic, mottled
7 Bottom of Boring at 17.0 ft bgs on 12/13/2018
20 ] ]
25 ] N
30 ]




PROJECT NUMBER: BORING NUMBER:

661508 SB-202 SHEET

1

OF 1

JACO Bs SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington LOCATION : Freeman, WA

ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
DRILLING METHOD AND EQUIPMENT : Sonic
WATERLEVELS © - START . 12/13/2018 END . 12/13/2018 LOGGER.. JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10)
o)
INTERVAL (ft) o T
RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
() MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY s o
(TIME) »
i GRAVEL T
| 0.0 - 0.5' - Access road ]
| CLAY (CL) ]
] 0.5 - 3.0" - brown, very stiff, brittle, non-plastic i
| SAND with Clay (SC)
| 3.0 - 5.0" - brown, dry, medium /fine sand, some hard
| clay i
5 | \ ]
] SB202-8-5 CLAY with Sand (CL) 1
| 5.0 - 7.0" - brown, dry, stiff/medium density, ]
| nonplastic, some medium/fine sand ]
| CLAY (CL)
| 7.0 - 13.0' - brown, dry, medium density, plastic
10_| | |
| CLAY (CL) ]
| 13.0 - 14.0' - brown, wet, very soft, plastic
_ CLAY (CL) ]
15_ | SB202-5-15' 14.0 - 17.0" - brown, medium density, medium ] ]
| plasticity, red/tan silt inclusions ]
7 Bottom of Boring at 17.0 ft bgs on 12/13/2018 |
20 i ]
25 ] N
30 ]




PROJECT NUMBER: BORING NUMBER:

661508 SB-203 SHEET

1

OF 1

JACO Bs SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington LOCATION : Freeman, WA

ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
DRILLING METHOD AND EQUIPMENT : Sonic
WATERLEVELS © - START . 12/13/2018 END . 12/13/2018 LOGGER.. JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10)
o)
INTERVAL (ft) o T
RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
() MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY s o
(TIME) »
] GRAVEL (GW) N b
| 0.0 - 0.5' - Access road
| CLAY (CL) ]
] 0.5-1.0" - brown, dry, medium density, plastic
n SILT (ML) ]
m 1.0 - 6.0' - tan, dry, some clay, low recovery i
5 | \ |
—] SB203-S-5 — —
| CLAY (CL) ]
| 6.0 - 7.0" - brown, very stiff
| CLAY (CL)
] 7.0 - 8.0" - brown, moist, very soft, silt lense at 8.5 -
| 9.0' ]
n CLAY (CL) ]
10 1 8.0 - 11.0' - brown, moist, very stiff ]
| CLAY (CL)
| 11.0 - 13.0' - brown, wet, very soft, some sand, ]
| plastic ]
| CLAY (CL) ]
| 13.0 - 17.0' - brown, medium density, medium
| plasticity, red/tan silt inclusions ]
5 SB203-S-15' — —
7 Bottom of Boring at 17.0 ft bgs on 12/13/2018
20 i ]
25 ] N
30 ]




PROJECT NUMBER: BORING NUMBER:

661508 SB-204 SHEET

1

OF 1

JACO Bs SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington LOCATION : Freeman, WA

ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
DRILLING METHOD AND EQUIPMENT : Sonic
WATERLEVELS © - START . 12/13/2018 END . 12/13/2018 LOGGER.. JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10)
o)
INTERVAL (ft) o T
RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) &
i GRAVEL (GW) T
| 0.0 - 0.5' - Access road ]
| CLAY (CL) ]

0.5-4.0" - brown, dry, soft, plastic |

| CLAY (CL) ]

5 | SB204-S-5' 4.0 -9.0' - brown, dry, medium/hard, plastic |
] Sandy CLAY (CL)

10 | 9.0 - 15.0' - brown, hard, mottled, medium/fine sand

15 ] SB204-S-15', |
| SB204-S-FD CLAY (CL) |

15.0 - 17.0' - brown, medium density, medium
plasticity, red/tan silt inclusions

Bottom of Boring at 17.0 ft bgs on 12/13/2018

20

25

30




PROJECT NUMBER:

BORING NUMBER:

\. 661508 SB-205 SHEET 1 OF 1
PROJECT : Grain Handling Facility at Freeman, Freeman, Washington LOCATION : Freeman, WA
ELEVATION : DRILLING CONTRACTOR : Environmental West Exploration, Inc
DRILLING METHOD AND EQUIPMENT : Sonic
WATERLEVELS © - START . 12/13/2018 END . 12/13/2018 LOGGER.. JE
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10)
o)
INTERVAL (ft) o T
RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY S o
(TIME) »
i CTLAY (CL) ]
| 0.0 - 3.0" - brown, very soft, plastic, lots of wood
i debris ]
| CLAY (CL) ]
| 3.0-6.0" - brown, dry, medium density, plastic
5 | \ |
—] SB205-S-5 — —
| CLAY (CL) ]
| 6.0 - 15.0" - brown, dry, hard, plastic ]
10_| ] ]
15_] SB205-5-15' | —
i CLAY (CL) ]
| 15.0 - 16.0' - brown, very soft, mottled, some
| med/fine sand ]
| CLAY with Sand (CL)
16.0 - 17.0' - brown, dry, very soft, mottled, ]
medium/fine sand |
Bottom of Boring at 17.0 ft bgs on 12/13/2018 ]
20 ] ]
25 ] N
30 ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

SB-206

SHEET

1

OF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Near MW-14D

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : 4" diameter, Sonic

WATER LEVELS . -—-

START : 6/19/19 09:30

END . 6/19/19 14:30

LOGGER . JE/KS

SOIL DESCRIPTION

DEPTH BELOW EXISTING GRADE (ft) ®
o]
INTERVAL (ft) o T
RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
() MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY S o
(TIME) »
1 0.0 GRAVEL, 1an, dry, some fine 1o medium sand . ]
| CLAY, brown, dry, soft, medium to low plasticity ]
N 5.0 i
5 — SB206-5' at 9:40 —
1 70 :
| CLAY, brown, dry, soft, medium to low plasticity ]
10_] SB206-10' at 9:50 - - -
| GRAVEL, gray, dry, some fine to medium sand i ]
i CLAY, brown, wet at 17", soft to very soft, medium ]
i 3.0 plasticity, trace silt, mottled (weathered basalt) ]
15* SB206-15' at 10:00 —
1 170
B CLAY, brown, wet, soft, medium plasticity, trace silt,
i mottled (weathered basalt)
20| SB206-20' at 10:15 —
f 10.0
25* SB206-25' at 10:20 —
| 270
i CLAY, gray, wet, medium plasticity, some silt, green
| silt nodules from 33.5' to 34', mottled
30 |




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

SB-206

SHEET 2 OF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Near MW-14D

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : 4" diameter, Sonic

WATER LEVELS . -—-

START : 6/19/19 09:30

END . 6/19/19 14:30

LOGGER . JE/KS

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

G

SYMBOLLIC LO

PID (ppm)

COMMENTS

CLAY, gray, wet, medium plasticity, trace silt,
mottled

SILT, gray/brown, wet, noncohesive, trace to few low
plasticity clay

INTERVAL (ft)
RECOVERY (ft)
SAMPLE ID
(TIME)
N 10.0 SB206-30' at 10:35
35— SB206-35' at 10:45
37.0
40* SB206-40' at 11:15
— 10.0
45— SB206-45' at 11:25
1 470
50* SB206-50' at 11:45
— 10.0
55— SB206-55' at 12:10
| 570
60 |

SILT, gray/brown, wet, noncohesive, trace to few low
plasticity clay




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

SB-206

SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Near MW-14D

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : 4" diameter, Sonic

WATER LEVELS . -—-

START : 6/19/19 09:30

END . 6/19/19 14:30

LOGGER . JE/KS

SOIL DESCRIPTION

COMMENTS

DEPTH BELOW EXISTING GRADE (ft) ©®
o
INTERVAL (ft) 5‘ T
SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g
RECOVERY (1) MOISTURE CONTENT, RELATIVE DENSITY OR gl a
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) »
1 10.0 SB206-60' at 12:40
65* SB206-65' at 12:45
67.0
i SILT, gray/brown, wet, noncohesive, trace to few low
| plasticity clay
: CLAY, white, wet, medium plasticity, few silt, quartz
70_ | SB206-70' at 14:00 and muscovite present from 75' to 77
N 10.0
75 |
1 770
SB206-77"at 14:05 Bottom of Boring at 77.0 ft bgs on 6/19/19 14:30
80
85
90

At 77' - GSA Sample




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

SB-207

SHEET

1

OF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Near the bus barn

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : 4" diameter, Sonic

WATER LEVELS . -—-

START . 6/21/19 09:00

END . 6/21/19 12:30

LOGGER . JE/KS

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

G

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR

CONSISTENCY, SOIL STRUCTURE, MINERALOGY

SYMBOLLIC LO:
PID (ppm)

COMMENTS

GRASS/TOPSOIL, some gravel

2
N

CLAY, brown, dry, soft, low plasticity, trace silt

CLAY, brown, dry, soft, medium plasticity

CLAY, brown, dry, medium dense, medium plasticity

CLAY, brown, dry, very soft, low to no plasticity,
trace to little silt

CLAY, brown, dry, stiff, medium to high plasticity

INTERVAL (ft)
RECOVERY (ft)
SAMPLE ID
(TIME)

T 0.0
E 2.0

5 — SB207-5' at 9:10
1 70

1 07 SB207-10' at 9:20
. 8.0

1 5— SB207-15' at 9:25
1 170

20* SB207-20' at 9:30
E 10.0

25— SB207-25' at 9:35
1 270

30 |

CLAY, brown, dry, soft, medium plasticity




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

SB-207

SHEET 2 OF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Near the bus barn

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : 4" diameter, Sonic

WATER LEVELS . -—-

START . 6/21/19 09:00 END

612

=
=
ko
Iy
o
o

LOGGER . JE/KS

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

10}
e}
INTERVAL (ft) o T
RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE D CONSISTENCY, SOIL STRUCTURE, MINERALOGY | =
(TIME) »

i CLAY, brown, dry, high plasticity, mottled with gray :'7/ ]
] or white | % |
- 10.0 SB207-30" at 9:55 - % -
35* SB207-35' at 10:00 é —
37.0 | // i
| CLAY, brown, dry, soft, high plasticity % ]
40| SB207-40' at 10:20 é —
i 7/ i
| CLAY, reddish brown, dry, stiff, low plasticity ]
45* SB207-45' at 10:30 — —
| CLAY, reddish brown, moist, stiff, low plasticity, ] ]
47.0 increasing silt content ] |
50| SB207-50' at 10:45 — —
N 10.0 N N
55* SB207-55' at 10:55 — —
| s7.0 ] ]
i SILT, gray with reddish brown, moist, noncohesive, ]
| few clay, wet clay seam at 69' to 69.5' ] ]
60 | ] ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

SB-207

SHEET 3 OF 3

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Near the bus barn

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : 4" diameter, Sonic

WATERLEVELS © - START . 6/21/19 09:00 END - 6/21/19 12:30 LOGGER . JE/KS
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10)
o)
INTERVAL (ft) o T
RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) »
: 10.0 SB207-60" at 11:35 : At 62' - GSA sample :
65* SB207-65' at 11:45 — —
67.0 ] ]
i ] At 67' - GSA sample ]
70* SB207-70" at 12:00 — —
| ] At 71' - GSA Sample ]
N 10.0 N N
75* SB207-75' at 12:10 — —
: CLAY with BASALT, brown, moist, very soft, some At 76' - GSA Sample
77.0 silt, weathered basalt
Bottom of Boring at 77.0 ft bgs on 6/21/19 12:30
80 ] ]
85 ] N
90 ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

SB-208

SHEET

1

OF 4

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Near Marlow #2

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : 4" diameter, Sonic

WATERLEVELS © - START . 6/20/19 09:00 END - 6/20/19 14:30 LOGGER . JE/KS
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10)
o)
INTERVAL (ft) o T
RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
() MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY s o
(TIME) »
1 00 GRAVEL ] ]
] CLAY, brown, dry, medium dense, low plasticity |
- CLAY, brown, dry, hard, low plasticity ] ]
— 5.0 . .
5 — SB208-5' at 9:10 — —
| 80 | ]
| CLAY, brown, dry, hard, low plasticity ] ]
10_] SB208-10' at 9:35 — —
1 10.0 1 1
15* SB208-15' at 9:45 — —
| 180 ]
| CLAY, brown, dry, hard, low plasticity ]
20_| SB208-20' at 10:00 — —
1 10.0 1
25; SB208-25' at 10:05 | —
i CLAY, brown, dry, hard, low plasticity ]
| 280 ]
: CLAY, reddish brown, moist, stiff, medium to high 7?
30 plasticity /)




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

SB-208

SHEET 2 OF 4

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Near Marlow #2

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : 4" diameter, Sonic

WATER LEVELS . -—-

START . 6/20/19 09:00

END . 6/2

2
=
ko
e
O
>

LOGGER . JE/KS

DEPTH BELOW EXISTING GRADE (ft)

SOIL DESCRIPTION

0]
o)
INTERVAL (ft) o T
RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
() MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY s o
(TIME) »

- 1% 7
- SB208-30 at 10:30 g % g
| ' CLAY, reddish brown, moist, medium dense, low ]
| plasticity, trace to few silt ] ]
35* SB208-35' at 10:55 — —
] CLAY, brown, moist, soft, high plasticity, mottled % ]
38.0 % ]
] 1% ]
i CLAY, brown, moist, soft, medium to low plasticity, ]
40 | SB208-40' at 11:05 mottled, trace to few silt ] ]
1 10.0 1 1
45* SB208-45' at 11:10 — —
48.0 il :
50_| SB208-50' at 11:35 - - — | ]
i CLAY, brown, moist, very soft, high plasticity, some 7? ]
| gravel ] % ]
B ’ CLAY, brown, moist, medium dense, low plasticity, i
| mottled, trace to few silt ] ]
55* SB208-55' at 11:45 — —
| 58.0 | ]
| CLAY, brown, wet, very soft, plastic, trace to few 7? |
| sand, dry above and below interval 7/ ]
60 | Y/ ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

SB-208

SHEET 3 OF 4

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Near Marlow #2

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : 4" diameter, Sonic

WATERLEVELS © - START . 6/20/19 09:00 END - 6/20/19 14:30 LOGGER . JE/KS
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION 10)
o)
INTERVAL (ft) o T
RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY s o
(TIME) »
- 1% 7
i SB208-60" at 12:00 - - — 17 1
| CLAY, brown, moist, medium dense, low plasticity, ]
| 10.0 mottled, trace to few silt ] ]
| : ] At 63' - GSA sample ]
65* SB208-65' at 12:10 — —
68.0 ] ]
| ] At 68' - GSA sample ]
70_]| SB208-70" at 12:50 — — | -
| CLAY, brown, wet, very soft, low plasticity, white silt ]
| nodules i B
| ] At 72' - GSA Sample ]
1 10.0 1 1
75* SB208-75' at 13:00 — —
i ’ At 77' - GSA Sample
78.0 ]
80_| SB208-80' at 13:55 — —
: CLAY, gray, wet, very soft, low to no plasticity, lots of
| white silt nodules |
10.0
85* SB208-85' at 14:05 — —
| 88.0 ]
90 | ]




JACOBS

PROJECT NUMBER:

661508

BORING NUMBER:

SB-208

SHEET 4 OF 4

SOIL BORING LOG

PROJECT : Grain Handling Facility at Freeman, Freeman, Washington

LOCATION : Near Marlow #2

ELEVATION :

DRILLING CONTRACTOR : Environmental West Exploration, Inc

DRILLING METHOD AND EQUIPMENT : 4" diameter, Sonic

WATERLEVELS © - START . 6/20/19 09:00 END - 6/20/19 14:30 LOGGER . JE/KS
DEPTH BELOW EXISTING GRADE (ft) SOIL DESCRIPTION )
o]
INTERVAL (ft) o T
RECOVERY (ft SOIL NAME, USCS GROUP SYMBOL, COLOR, 3 g COMMENTS
(f) MOISTURE CONTENT, RELATIVE DENSITY OR 8 o
SAMPLE ID CONSISTENCY, SOIL STRUCTURE, MINERALOGY S| =
(TIME) »
i SRY bk CLAY, black or dark gray, wet, very sof, 1ots of ATO0" - GSA Sample ]
| weathered basalt chips ] ]
92.0 ] ]
WEATHERED BASALT ]
Bottom of Boring at 92.0 ft bgs on 6/20/19 14:30 ]
95 ] ]
100 i |
105 ] ]
110 il _
115 ] N
120 ] ]
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Geophysical Survey LLC
711 S Tacoma Street
Kennewick, Washington 99336

August 24, 2017
Steve Demus
CH2M
999 West Riverside Ave, Suite 500
Spokane, WA 99201

Re: Geophysical I nvestigation
UPRR Site
Freeman, Washington

Mr. Demus:

Geophysical Survey LLC conducted a geophysical investigation at the UPRR sitein
Freeman, Washington on August 17, 2017. The objective of the survey was to detect and
delineate underground storage tanks (USTS).

METHODOLGY

Frequency Domain Electromagnetic Method (EM-31)

The EM-31 has adipole length of approximately 13 feet, the depth of investigation in the
vertical dipole mode is approximately 19 feet. The method is based on atransmitting coil
radiating an electromagnetic (EM) field which induces eddy currentsin the earth. A
resulting secondary EM field is measured at areceiving coil as avoltage whichislinearly
related to the subsurface conductivity.

Terrain (or ground) conductivity is afunction of the natural soil matrix and pore fluid
electrical conductivity. The depth of investigation is dependent upon the electrical
conductivity of the subsurface, the distance between the transmitting and receiving coils,
sensitivity of the equipment, and the power of the source. The conductivity value
resulting from a measurement is a composite, and represents the combined effects of the
thickness of the stratigraphic layers, their depths, their specific conductivity, and any
man-made conductive objects that may be present such as metal objects. The quadrature
component indicates the bulk apparent conductivity of the volume of ground sampled, in
milli-Siemens per meter (MS/m). The in-phase component, magnetic susceptibility, is
expressed in parts per thousand (ppt). Phase changes between the primary and secondary
field are used to indicate the presence of metallic objects. Phase changes are measured
from -20 to 20 parts per thousand, the value is not as important as the change in value. In-
phase component data provide information on the likely presence of buried metal objects.
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Freeman, Washington

Time Domain Electromagnetic Method (EM61)

Time domain electromagnetic methods involve generating asignal of known frequency
and voltage from a transmitter. In the presence of metallic objectsan EM signal is
induced when the transmitted signal is applied. When the transmitter is turned off the
induced signal decays at arate proportional to the metal massin which it was induced.

The Geonics EM61MK 2 consists of atransmitter (Tx) and receiver (Rx) coil and a
coincident receiver coil located 30 cm above the bottom coil. The transmitter coil is
energized by a pulse of current and the receiver coils measure the response decay at fixed
time intervals. Three time gates of datafrom the bottom coil and the top coil are recorded,
differential dataisthe top coil minus channel 3 bottom coil data. Differential datais
useful in negating affects of surface metal.

FIELD SURVEY

Mapping Control

A Trimble Pro6H GPS with sub-foot level accuracy was used for location control and
mapping of surface features.

EMG61 Data Acquisition

Electromagnetic data were collected using a Geonics EM61IMK 1l metal detector. Data
were collected at 0.6 foot intervals on transects spaced 5 feet apart. EM data were
collected using NAV 61 software from Geomar on an Allegro CX datalogger.

EM31 Data Acquisition

Electromagnetic data were collected using a Geonics EM 31 Terrain conductivity meter.
Data were collected at 0.6 foot intervals on transects spaced 10 feet apart. EM data were
collected using NAV 31 software from Geomar on an Allegro CX datalogger.

DATA PROCESSING

EM Data Processing

Electromagnetic data were processed using Trackmaker61MK2 & Trackmaker31
software from Geomar. EM 61 Channels 1-3 and top channel data were output to .xyz
format and transformed to geo-referenced format using Didger from Golden Software.
Data was gridded and contoured using aKriging algorithm in Surfer 13 from Golden
software. EM 31 Apparent conductivity and in-phase response data were output to .xyz
format and transformed to geo-referenced format using Didger from Golden Software.
Data was gridded and contoured using aKriging algorithm in Surfer 13 from Golden
software.
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RESULTS AND INTERPRETATION

No USTswere detected in the survey. A metallic anomaly was detected at:

E2539654 N210729 to E2539673 N210755. The anomaly is approximately 30 feet long
and 3 feet wide. It exhibits adifferential response of approximately 50 milli-volts and a
peak in-phase response of 3 parts per thousand. The responses are less than atypical UST
but in the range of drums or a section of large diameter piping. The EM61 coil response
indicates an approximate depth of 3.0 feet.

Railroad tracks, rail cars and associated parts caused considerable interference along the
northern portion of the survey area as did reinforced foundations and metal buildings of
the grain silos.

Elevated apparent conductivity values at the center of the site appear to be associated with
the recent boring locations.

CLOSURE

Geophysical surveys performed as part of this survey may or may not successfully detect
or delineate any or all subsurface objects or features present. Locations, depths and scale
of buried objects or subsurface features mapped as aresult of this survey are aresult of
geophysical interpretation only, and should be considered as confirmed, actual, or
accurate only where recovered by excavation or drilling.

Geophysical Survey LLC performed this work in a manner consistent with the level of
skill ordinarily exercised by members of the profession currently practicing under similar
conditions. No warranty, express or implied, beyond exercise of reasonable care and
professional diligence, ismade. Thisreport isintended for use only in accordance with
the purposes of the study described within.

Respectfully,
Geophysical Survey LLC

%7

Mark VillaL.G.
Geophysicist
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LIST OF FIGURES

Figure 1 EM61 Data Contours
Figure 2 EM 31 Apparent Conductivity Data Contours
Figure 3 EM 31 Magnetic Susceptibility Data Contours
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EM-61 Data Contours
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FIGURE 3
In-Phase Response Data Contours
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Groundwater Purging and Sampling Form & cHz2MHILL
-

sITE:  UPRR-Creamen Well ID: MW -14

/‘
Field Team: Mclond-| Bowsamn Date: \Z/ D‘-’/ (S
Weather/Temp: (,Qu\,/ Md ,(;,LJ/QO_‘,F u}le\ Arrival Time: [ )5 3
Well Condition: | Initial DTW (ft btc): 12,23
Purge Method: Benlon” Purge Rate *: SY/As
Field Parameters
| Purge Vaol. |~ Temp Turbidity DO ORP. | Note color, odor, sheen,
Time DTW? (ga) | (0 pH_ | Sp.Cond. | (NTU) | (mglt) | (mV) efc.
Begin Pumping

| DR WU

-~

/

Stabilizati ;
tablizaton T = - - |zodunits| +3% | +10%* |£03mgL| +10mv :
Criteria -

! collect field parameters in 3-5 minute intervals ?DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs % target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)

Sample ID: N/ A Sample Time:
Analysis: N/

QC SAMPLE (CIRCLE): FD  MS/MSD  EQ Blank TOTAL PURGED (GAL):

Field Duplicate ID : Field Duplicate Time:

Comments: < 20-30 m m \.Uaii‘x braded (A//M Wb(/( J)WMM
/(/hw_a/tb\- ‘&Uzw“q:au w\cﬂm’ UUUJW




Groundwater Purging and Sampling Form @ cHzmHLL

=
SITE: UPRE well ID: MWD
Field Team: MeGd | endo pate: \2JOA(l
Weather/Temp: 210X°F; qub, i gt ot Arival Time: O 1T
Well Condition: G U Initial DTW (ft btc): 2353
Purge Method: Cudamable Cortp Purge Rate *:

Field Parameters’ ;
Purge Vol. || Temp .J;(m Turbidity DO | © "ORP. " |Note color; odor, sheen,
Time DTW? '@LBJ (°C) pH | Sp.Gond. | (NTU) | (mgh) m) | et

Begin Pumping 4

O%4g | 2383 |whied | 17 [ &R |0dsy | '] [ L3 [-852 | elew, noode
0853 7360 | Lif BT |l o) ¥ |owo |51 | » ¢
Oy | 2430 | ik, T,l‘{ F2 P4 | 42 |04 | THGL \
BTy | 2565 2.,3L| 7.90 | 7.20 |6.474 dewo | wa ‘%CL‘JW;\,‘M&MK
Ao% | 2540 | 25LH 0 |21 [0l | 333 | 13T | ~BF |ctomdqra, peckinn
05 |2007] Ugsid FO |4 [oum|vs |15 |41 | ¢
020 |2%.20| 4,306 3.0 | Ty | 0435|303 |03 | —d | * g
0125 2624 | thgllts O | T3 | oygy| 29D |0KF | 5 | ¢
0430 | 2620 | 5,04t .8 | 1| | b.yag5| 265 043 |~
0135 |as | S5l €5 | Tuy [0.439]| T4 [ V62|~
— 045~ samle Tmwp | | |

Stapiization : - | £0dunits| +3% | +10%* |+03moL| t10mv
Criteria

! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft

? stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

“for turhidity readings > 10 NTUs ® target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)

SampleI: MLV ID-GW - | LK Sample Time: O%3%

maysis: $L0B bojo: 503 310, , {OLPQ n’iqlauss L, 2.0 3,1, QSEIN LT
T 7 7 7 . 7

QC SAMPLE (CIRCLE): FD MS/MSD  EQ Blank TOTAL PURGED (GAL):

Field Duplicate ID : Mix Field Duplicate Time: A //&

Comments: V36 poy 0 ) <) o ¢ e B = 13wl

0.5 pom VOCG iwetted 10 o o CHACH DERD) =
3% T_ﬁb JWLU bod 7w, 0 "‘7()
pury e 3tz ~Hz — = Lowert Lertl ok el wikio Wil Hoo.

X

SEN L EMRGR, Empry FLotdCiil = LwATEL CLoudsyf (Gads,



Groundwater Purging and Sampling Form & cH2MHILL
=

SITE: _(APER- trecwmen Well ID: N -2
Field Team: ML(M,W{/,% Date:  \ 2Rl L,
Weather/Temp: 0¢W’203/'Lw305'.—&\w -beﬁtwmﬁ, Arrival Time: \\?_;')
Well Condition: "Gvn ” Initial DTW (ft btc):  32.J(.
Purge Method: SV-Q)’VNWM \Q-wyw\,, Purge Rate *:
' F|ield Parameters ' i .
I e A e
Begin Pumping A

0
(3] [0 fndid | il |3% |02 | 5.2 A3 | cleav wpleg
VW2 243 2.60 | g1 | 9.3 |0%4 |60 |63 [-176 | » ”
W49 (3380 ] ok Bk 343|030 944 |00 KD | v ¥
Us3 33| 5.4, S [255 [036D] 249 |05 [ |« «
W53 [3%eo | bzpt] XF | €36 |036L| 130 | loF |19 |v *
1203 |3€02 | 750ky 83 | €28 [0.33¢]| 9.3 |[Lob [—R) | v«
1208 |3%05| Suby €1 |21 (036l | 19 (08 |7 |vr v
(23 34U | 98459 [ €11 |03 |03 [10S [-1Y | v
1218 |3l | 11244, R0 | Q.08 [0.3%1H| 0D | o0 [V . -
1223 |40 t2,) |88 | 804 | 0.33| 0.y [0V [-IGR] ¢ ¢
25 | St P
Siiﬁ:?" : N sorwis| £3% | s1o%t ibaﬁgi‘ £10mV
* collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 f
* stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUS \ 166 S‘taet purge rate s 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)
SamplelD: MW 7/()-—6‘\;.)«,\2:0% Sample Time:  VLAS

Analysis: W!b;,bow:.’bm@}% . .Lbcmafo,lnuaz;, 000; 3%.2 ¢ 75 G- P
QC SAMPLE (CIRCLE): FD MS/MSD  EQ Blank
N/

Comments: @ 11 2o Co =C'3pp.~\:ml S m.(...: LELL HJ; Bz-nucz\

Hu HE 230y Wiep NWBY o Suewr sueew oo wiz qip, Fewo.s reod =137 ~3h.

TOTAL PURGED (GAL):

Field Duplicate ID : Field Duplicate Time:

N/IA




Groundwater Purging and Sampling Form @ cHzMHILL
o

SITE: (U CRP- Freemeer Well ID: _yYuuJ-3)
Field Team: M,,[z/wo,/ Sl Date: V) iof b
t e
Weather/Temp: 20F m-z/twqg, 337 m*dm«quml Armival Time: O]9
Well Condition: @?nb “ Initial DTW (ftbtc): 3.0\
Purge Method: 4 b psidi Punp Purge Rate *:
]
i Field Parameters ' i _
Purge Vol. 1~ Temp™ Yo | Turbidity DO ORP. "~ | Note color; odor, sheen,
Time _DTW_Z | jgaﬂlﬂliﬁ (2C) pH | Sp.Cond. | (NTU) (mg/L) {mV)_ efc.
Begin Pumping
0833 |3245 [whad | ¢ [ bz [ 0385 | 34 | 54 | 284 | e e cden
035} [22%) [ V6t Lo | AL o2 | B4 |yAF| %5 | ¢ v
Os4Y | 3408 | 9otk 0D [ 0AY | 038, [ 3.0 | 44) |40 | «
064§ [3d.22| 2.80k| Uy [ GAR |ozay| Hy | 5.3 (288 | « v
0%3 13632 |3dbbu] b2 [1-37 |0.305| 4hip | 495 [ 2G99 | v
0¥5% | 2553|3804 (h.5 (K9 [0-36H 53 | 12243 | « v
0903 {355 | uaald 6.3 1691 [03e¥] 0 [ ws|2ay | «
0305 | s Tk
Fal __...--"/
Wj______-———-—‘—'—___ — —
e R S 1
/ ( i
Stg‘;g?:f" | +0dunits | +3% | +10%* |£03mg| £10mv
! collect field parameters in 3-5 minute intervals pTwW: depth to water measured from top of casing; total drawdown should not exceed 0.33 #t
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs * target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
sample D:  YILW™D~ GW - 10l sampleTime: 0905

Analysis: S Us08, GO1O[Ds) ! 2320 5/'3'0" 0 CFQB“,'/#’S,Z 0.0, 3Hoi, RIS G Ly

QC SAMPLE (CIRCLE): FD MS/MSD  EQ Blank TOTAL PURGED (GAL):
Field Duplicate ID : MIA Field Duplicate Time: ~ AJ/A”
— - —
Comments: %5 {12 Forvows veim = 003 ma | L
.)l

3248 c'i\\)(v\ quos 1€ 41,




Groundwater Purging and Sampling Form @ cHz2miHILL
E 8

SITE:  (UPEP - Hreeman Well ID:  tview -
Field Team: | P Cm/*'Q'-'/ Cndo Date: (2[0& (¢
Weather/Temp: [<'F (',an.r, fUM\J“, Arrival Time: {0
— / :
Well Condition: Gvl Initial DTW (ft btc): __ | 13,03 ¢ (3¢,
v
Purge Method: %u«t'\i%‘/ Purge Rate *:
_ Field Parameters’ -
Purge Vol. |~ Temp’ WY o | Turbidity DO | ORP. [Note color, odor, sheen,
Time DTW? | (gah 98T (c) | pH | Sp.Cond. | (NTU) (mgll) [* (mV) _ efc.

Begin Pumping :

1238 | {zoo |VDPo3|wmbid | 6.2 | AST (0457 | H.3 | UG | 286 | o, no oy,
1385 | 1S40[9 L] 05" | FOR |o418 | @ | %24 | 297 | Lo, nocdee
Lo | (1528350 4 | 103 (0443 [ 0.0 [3A0[2973 | « o «©
WG [ 1502|6932 |84 [ Hod [owqU | p.0 |23 [290 | v ¢
1214 | hsedfgel [ 8.8 | 7.e3 |e.%7| 060 |2.93 | 2¢3 | ¢
1224 | 46| 160 | B b | oz [BaoS3 0.0 | 200|220 | 0 v
3 | huN2| $0d | 8 [TF03 0493 | o0 |2.30 | 200 | - '
L1433 99¢ | 93 | Fog | 0500 43 | 329 | 183 | « g
\26 | doH ANl | B | Tuo (0555 | 3191115 |« v
23y [\1332| A2 | 9] | 100 [ 0soH 4 [3-34 [ 190 | - v

b 7
SAMLE G R ¥
Statilzaton +0qunits| +3% | +10%* |:03mgL| £10mv
Criteria
! collect field parameters in 3-5 minute intervals 2pTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
4for turbidity readings > 10 NTUs § target purge rate is 0.1 - 0.5 L/imin (0.03 - 0.13 gal/min)
. ~ - ro—
Sample ID:  PAWWHD - G\W - 1203 Sample Time: {24 (
Analysis: §00 ;010 23009 310, ¢ HOCRRAW)i6. 2, W00 3L e-[RS FrFu
!l 7 , J [ 7 / 7
QC SAMPLE (CIRCLE): FD  MS/MSD EQBlank TOTAL PURGED (GAL):
Field Duplicate ID TJ/ A Field Duplicate Time: N/A

Comments: (:)'gmm 7:121/!’\ = d .;R!W\SIIL—




Groundwater Purging and Sampling Form @ cH2MHILL
k3

sitE: PR~ Freomvan Well ID:_ M-S0

Field Team: MeCrml- / Enlp Date: _12J% 1o
Weather/Temp: Mkijfu/}vg {:’ WWVL\,, Ws{eujm Arival Time: {393
Well Condition: Gl Initial DTW (ft btc): (3.4

Purge Method: S{J,—-m,wé(,, Pwmp Purge Rate *:

Fleld Parameters’

Purge Vol. |  Temp mﬂ/cfw\ Turbidity DO ORP Note color, odor, sheen,

Time DIW2 | (ga) | (0 pH_ | Sp.Cond. | (NTU) (mgfL) (mV) _etc.

Begin Pumping
H4es [ 6345 | wa >

- o s R MusTLf cLead
142G | 6573 | d.8u [\eS [ 724 |ostq | is4 | 1-5E 166 Ne ober
M3 565 | .50 | WM | T.25 |55 | 27.3 | wué [vIs
H3G | gs.b2| G3% | M | 7026 G606 593 |3 | 169 N
4y |65 | 222 | iy |36 |06l | 6.5 | YT |59 b

44 [uss2f It Ws |Fag [ob2i| s | V35 | 8o L
1454 | 6532 9% iLF | R1g [0 g | Mo | 135 | 43 u
1459 |USRo| W18 | I3 | Fag [ 0o 12,2 Va2 | gy 5
5ok |50 | 190 | Iy | 330 [DGog] Tez| 148 140 ]
505 | SAmpL¢ TEME

Stabiization)| T 2 : - | x0Aunits|  +3% | +10%* |+03mgL| £10mv
Criteria® | :
 collect field parameters in 3-5 minute intervals

pTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 f
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs S target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 galimin)

Sample ID: WS D-&w/- \"20%8 L Sample Time: 15 OS
Analysis: %2‘003 Q)C'lO 23)D 6/ 310, | Ko R B(G/"Hg ) ; 200, O T L: Roi-135
QC SAMPLE (CIRCLE):  FD MS/M$[D EQ Blank TOTAL PURGED (GAL):

Field Duplicate ID : j\//ﬁ Field Duplicate Time: ~ JJ/ 1\

Comments: T’C m‘)\L( \-Cé @ (Z h/ﬁ) L.




6

12os

Groundwater Purging and Sampling Form @ cHz2mviHLL
-

SITE:  UPPR - Fvneopan Well ID: MW -5
Field Team: M,LM!{SCLMW Date: l')ioi{le

Weather/Temp: GoiX Arrival Time: | {30
Well Condition: COWQ:—;({ heai), 305 bt opod eoen s Initial DTW (ft btc): 2,02
s J ] d Y
Purge Method: Boulov PurgeRate®:  AJ/A
' ~ Field Parameters ' _ T
Purge Vol. |~ Temp ¥4 | Turbidity | DO ~ ORP. " | Note color, odor, sheen,
Time DTW? @) | (¢ | pH Sp.Cond. | (NTU) | (mgl) (mV) el
Begin Pumping

M35 | 2o mchel | 39 | 33 [03%2| 9 | bod | 238 |(Uiclad, woddee

\S02 | 42.95| 2Y2. | Qo | 55 (0265 |okkseds | b.0F | ~BF | orowm aedeattiteds

15185 L[-3ﬂ§ ES AL | 1:5Y |0.350| ol | 53 | —41 slrm“b‘m,mcgﬁﬁﬂ
Nl

ewd Pw»g 4 iS5t )dfje

2072032

1524 [ 28435 | 7 |7 [0 [ottet, (538 [125 [hin . sobdor
™ Stehont

_,</
| —

- —

| —1 A

/

Stabilizzfion : - | zoqunits| +3% | +10%* [z03mgr| £10mv -

Criteria®
! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
? stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
4 for turbidity readings > 10 NTUs § target purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)

Sample ID: MWbs- &) - ZOSLb Sample Time: \SID [il{ S l l(o
Analysis:  §2L0B " ©oI1D * ’LSZoB} 30, § HOCER 3G/415,2 5 300.0 § Bp,2 : RSKAT1S BC-FID
QC SAMPLE (CIRCLE):  FD  MS/MSD  EQBlank TOTAL PURGED (GAL): N/A

Field Duplicate ID ; N/b Field Duplicate Time: ~~ fJ /A,
Comments: | X = | wWekh vHnae
J




Groundwater Purging and Sampling Form @ cHz2MHILL
-

SITE: PRI - Freoricpn Well ID: (VU - D)

Field Team: Aecard, I Cndp Date: l?,/Oﬂ FA
Weather/Temp: _ll‘ga_#gé% vaJW Arrival Time: OK‘KX

Well Condition: (570N Initial DTW (ft btc): (28,24
Purge Method: Sl & ALy Purge Rate *:

/ Field Parameters’ _
Purge Vol. | Temp m '(‘41('- Turbidity DO ORP- | Note color, odor, sheen,
Time D_TW2 (gal) | (°C) pH__ | 'Sp.Cond. | (NTU) (mg) | (mV) _efc.

ﬂf‘e gin Pumping
ostld % | it | 2.9 [ F02] 01| 22 |20 |57 [onatio st
0920 | (45| Skise| 2% | 731 093 610 [105 |25, | clher po idec |
036 [ 12332 idtd 9 |14 |04M| ¢ |1e0 | %3 i
€932 |{2836 | 13.6L | g4 [ .31 |edar| e.e¢ | j.el | 255 i
09% |in33|158i|ar |1:13 |04 |eo |ipb |25 .
Oy s %| Mokl A1 2% [odos|on |10 |155 i
0444 [ 18,34 | 210t AY [F.22)0,402 00 110 [252 | v

i) ;
o e 2
o —
—— T | ol
—
St;;':;f:;’" | - | x0dunits| +3% | r1o0%* |+03mgl| +10mv

! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft

3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
for turbidity readings > 10 NTUs s target purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)

sampleD: W\ WiKLD- &LS- | 72.081L Sample Time: Oq&‘)/LﬂS-S
Analysis: %1le06 bqa 150 6/3|cl ooml&gluhl 300437612, pst 47

QC SAMPLE (CIRCLE); ’ MEMED EQ Blank TOTAL PURGED M LYy
Field Duplicate ID : MW Dt FD- (20316 - Field Duplicate Time: 04955

i I 1
Comments: :\L,M?,M (® |%3\ H=. {v ()j.ﬁ,o an Asic  a)

~

feaoly ywos = O.68 iy Jo




otk

Groundwater Purging and Sampling Form @ cHzmHILL
3

SITE: UPLL Creemmn Well ID: _ MwW-1S
Field Team: MMeclod | Bawmarnn Date: \%‘ [lgéggg —2/0%
Weather/Temp: MOSK, Gar ' d 305 wend,, Arrival Time: g
Well Condion: (s ' ! Initial DTW (ft btc): 20,15
Purge Method: Csclor” Purge Rate®:  AJ/A
Field Parameters’ _
| Purge Vol. |~ Temp !‘“S[W Turbidity DO ORP. " | Note color, odor, sheen,
Time : DTW2 (ga) 4 (°C) _ pH Sp. Cond. (NTU) (mg/L) (n_IV) efc.
Begin Pumping

148 2008 indel | 76 |652 (0572 |58 613 | 29/

120 |9y |54 |51% 1657 | sedams s (2722

4ol
V2123 |hd.4.1 73‘/{1 75 JC;B O378 | “ " |54 287
: ‘]

2 gE ] o Blol)<
ph 0 ) BEI

20.39 -

0L [3260] — | +8 |5 |08 [6¥S | 6AY | 73L

B

N4 : L

Stabijzaion) SERs : - |totunits| 3% | +10%* |+03mg| £10mv :
Criteria”

! collect field parameters in 3-5 minute intervals 2pTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft

3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs  target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)

Sample ID: N\WC\LS"(‘);W 1107 | !o Sample Time: m 3D

Analysis: €08; O 208/ 370.1 ¢ HOCAR Bulys,2 : 3000 ; 3. 2. : LSiiFs
7 v 7 4 J 4 — ’

QC SAMPLE (CIRCLE):  FD  MS/MSD  EQBlank TOTAL PURGED (GAL): ¢,

q
Field Duplicate ID : N/n Field Duplicate Time:

Comments: 7/ oD o = | el yibume
J

Ferrou Teon = ND = Dh:\gJL_



12|06

Groundwater Purging and Sampling Form

@ cHzmHILL
-_

plogy.

SITE: _UPRR - Freoman Well ID:  JAW-BS
Field Team: Mc(,wv\ﬂ &aqmﬁm/h. Date: ‘L OHiG
Weather/Temp: DAL Unper S Wirdy Arrival Time: VO
J
Well Condition: Gesd Initial DTW (ft btc): 3653
Purge Method: {_)>a\\m/ Purge Rate®:  N/A
_ Field Parameters :
| Purge Vol. | Temp mqw\, Turbidity ']~ DO ORP.~ | Note color, odor, sheen,
Time DTW? (gal_) (°C) pH_ | 8p.Cond. | (NTU) (mg/L) £ (mV) efc.
Begin Pumping
WS (36,93 |inchel S fes [9.'7_’3 D.’-}q ¢ 4 68( QG C‘EW,Mcﬂm
1220 [H830| 5 | 1071] b0 | 03w |ty | 540 | 8T |clowdy e alog.
1230|500 b |IoR [bM5 o409 496 [ST1 [ 281 |lipdbaim ned
. Q !
nd | punn [ deb \2f4] @ 1230
W57 12043
o2 5‘“‘&""3" \ L V2]
1220 |35 Jetk . 0| 8F |bdd |04 |Mesede S0, | 308 |l b, i iden
PN Lo /
T /._-————///
,/ iql lo
_—
//
-
Stgﬂ;?f" : +0dunits| £3% | +10%* |+03mgL| +10mv

* collect field parameters in 3-5 minute intervals

*for turbidity readings > 10 NTUs

sampletD: MWBS-6W - sl

Analysis:  $2008 5 (010; 2320 & 3p.i - HOCFRIE[HIS,2; 300,07 3%, 1.4 Rsk 1S GC-FID
L ! .
QC SAMPLE (CIRCLE):  FD

2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
® stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
® target purge rate s 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)

Sample Time:

LoD

Field Duplicate ID : LRIA

A Nok suee dwaldenebin (yw"(rt e
'2.5(,5 = Lk alume

Comments:

MS/MSD

EQ Blank

TOTAL PURGED (GAL):

Field Duplicate Time:

(1«»\ to"rﬂ’«b,"e—‘
N I

/A




Groundwater Purging and Sampling Form & cHz2mHLL
- <3

SITE:  [APRQ - Iretrvan Well ID: Mw-9g

Field Team: ’(/Lc,GW.L/ g;munm_,,mu Date: I'L{O‘l{/ G
Weather/Temp: Ovweropd  33°F L unde Arrival Time: 090D

/ {
Well Condition: G d d Initial DTW (ftbtc):  32.933
Purge Method: (&u—[af/ Purge Rate °: NN
Field Parameters '’
Purge Vol. | Temp ° 3o || Turbidity DO "ORP. | Note color, odor, sheen,
Time pTW2 | (ga) | (0 | pH ] 'sp.Cond | (NTU) (mgl) | (mV) etc.

Begin Pumping

05 |33 |umidad | 2.8 | 552 [06Ys | D | bA | 0¥ | Cerpoaln

05 (340 5 | 3 |59 [0512 ke | 53 | 275 |frtm packr

15 [RA0 |11 |99 |6} [0%8 Yele| 537 | 316 |brommsnnler

\'1[5! I

“ad l()um 1k aofvﬁ"lh T
0Aus [32.64 | /A .

105 B40A (] 08 |63 032 [, [ bR [ 2% |1 sbmeynoolad

/

- e el

D

L

/

e — o
Stbiizatg ; +0.4units | 3% [ +10%* | £0.3mgL| +10mV
Criteria J
! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
? stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs  target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
samplelD: MW95-GW-1205 1, Sample Time:  0(/S /2 /DS//b
Analysis: 8260 B 5 LoI0; 23208310 ; LOCFR 36/ S 12§ 30003 376,21 DSY-175 L-FED
QC SAMPLE (CIRCLE):  FD  MS/MSD  EQBlank TOTAL PURGED (GAL): /

CObJRoD — ol
Field Duplicate ID: MW S ~&wW -ED ~[205 ‘ch%% Field Duplicate Time: 0950 )2 o= /b
Comments; — f-?-:}(s = | A vibuma © et eardd a},{,{v/zﬁ' shhil, @33, 70
(gad_ bador MK 4 K9 hens ey L3S Tt{?azm b Ll
Podsv, Derdid 'ty utten dp pputln Lt -
¥ RotFE Mof410; HocFR 1D [HOS J ei3fere tH2)yy

¥ Aot VO wets B8 gpan bty svaﬁas




Groundwater Purging and Sampling Form & cH2MHILL
£ 3

SITE: _UPRL- Freoman Well ID: MU ~DS

Field Team: MC—C(/V\A/l/‘ { PDMUMMW Date: | A-G-b
Weather/Temp: UM Quman, Arrival Time: } 3 j©
. J .
Well Condition: Initial DTW (ft btc): H49.4%
Purge Method: Q\cw‘ loxy™ Purge Rate *:
Field Parameters '
Purge Vol. | ~ Temp Turbidity DO ORP.~ | Note color, odor, sheen,
Time DTW? {gal) | (2C) pH Sp. Cond. (NTU) {mg/L) (mV) efc.
Begin Pumping

520 [ [sect 17 17,20 [Oca e [ oo
St gt

39zl [F4.5 (72 730 Poss | b e [l o™
259 168.90] 6,259 [739 |o.ena|" " |47 112 by
(118 Y130 (875 {9 7oz 10| " |Tgp |36 |bmofion
el = | = | — | =] = -] =] —
2% |53.2] — |23 |40 |0,613]296 | ss9| 270 ugv\lwwhc@m

N oA+ Gyma

v
W
[
= B
//
/ ~
Stabilization 3
s +0.1units | +3% +10%* |£03mglL| £10mV
Criteria

! collect field parameters in 3-5 minute intervals DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs * target purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)

sample1D: N\ IDS- W~ O‘O'}U{J Sample Time: HLH;

Analysis:  §1edB) ot0; LR3I | k3648, 25 2.0; 3Hed | 1y #S
4 4 v 4 7 7 7 14 —

QCSAMPLE (CIRCLE),  FD  MS/MSD ~ EQBlank TOTAL PURGED (GAL): .7

Field Duplicate ID : Field Duplicate Time: N //\

Comments: XW-(,(L \/(;QM/W\, = L"Lf)/
Forvoun Teun = @.¢ W\j,}L

—



Groundwater Purging and Sampling Form @ CH2MIHILL
E -3

SITE: UV~ Freoman WellID: M-S

Field Team: | LLW! &wvkuww Date: ua/os J1g
Weather/Temp: C@M ww/r 300’" uleL Arrival Time: iLH-O
Well Condition: GwD ' ‘ Initial DTW (ft btc): S5F.85

Purge Method: w Purge Rate *:

Field Parameters '

TPurgeVol. | Temp [™Som | Tubidty | DO [ ORP. |Note color, odor, sheen,
Time DTW2 (gal} | {2C) pH Sp.Cond. | (NTU) (mg/t) (mV) etc.
Begin Pumping
1L 5185 bt (67 | 775 lo.gze |91 s55 | -17
[sps | = 3¢ 79|79 Paw|' |97 | %
/S8 |78 0 6.5 RES gyt (503 18
Deidaes (s8] —| —|— | — | — | = [—

420|053 — |56 [T [pds | B34 | e3¢ [t

/

=

e

P

Stabilization | 204units| 3% | +10%* |£03mgL| 10mv
Critenia
 collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs % target purge rate is 0.1 - 0.5 Limin {0.03 - 0.13 gal/min)
SampleID: LY \Sﬁ« 1203k Sample Time: | %D
Analysis:  £20,08 , o0 I3208(3101 1 e 1347/4& 2, 36bo; Iz, PSKIE
/ /4 d P -
QC SAMPLE (CIRCLE): FD  MS/MSD  EQ Blank TOTAL PURGED (GAL): 3.0
Field Duplicate ID : 28 N Field Duplicate Tme: /A

Comments: ?)M 3,63 a2 LWtk viuwne
. Feerowy Teow = 0.0l mej
(()lxsceiwzoi-w«»‘f be fwreem Qu wﬂi o /um/wL aequnde = Sumuct
thuwtd ' BRI M‘Af-

m;‘-ﬁ{w‘ﬁmb ;




Groundwater Purging and Sampling Form

& cH2MHILL
E. 3

SITE: AP - Freswpn Well ID: _Muw—2S
Field Team: Aelard / W Date: _|2fou{ (b
Weather/Temp: OW&% W‘W\;L, 20 °F Arrival Time:  \30O
Well Condition: &avd” Initial DTW (ft btc): 4.9
Purge Method: 6(,(.&(),@4/ PurgeRate®”:  fO//A
Field Parameters'*
; .Pur_ge Vol. |~ Temp Mﬁ(w Turbidity DO ORP. | Note color, odor, sheen,
Time DTW (gal) (°C) pH Sp. Cond. | (NTU) {mglL) (mV) efc.
Begin Pumping
1325 | A< wilad | A1 | @39 |09 | dfsede| 23 | §F oyutfz«miwwm{
255 |5520] 2% | 15 | 112|636 | el 58| 40 om M0alor L«mqwtlr
Cod | Rl 1204[J0
os]iolt0 |h220 i
424 (4005|158 1639 [o4ss [qey [Sas | 31 [ w edor
o ' :
| —
PA L —
[ pit
= /
//
St;zit'zaj:f" : : - | zoqunis| 3% | +10%* | +03mgr| s1omv

! collect field parameters in 3-5 minute intervals

*for turbidity readings > 10 NTUs

Sample ID: NLOLLS ~ (5ia) - V205

2pTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
i target purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)

Sample Time: l Lﬂ 5

Analysis: 42608 | borw ! 2320 6/310.1 s HOCFIR l’Sb/l—HS,l,‘ 200,00 3Hb 2 ; €5K 1S Ge-FId
7 7 U 7 v

QC SAMPLE (CIRCLE):

Field Duplicate ID ;

Comments: {356 - (L/O‘f/ (Y Dl wals s ‘l‘éatlL, ) cmplo ko &ch‘ ub(/o&‘q
M/ M;,L e, W&&'\f

FD

MS/MSD  EQ Blank

TOTAL PURGED (GAL):

Field Duplicate Time;




Groundwater Purging and Sampling Form @ cH2MHILL
-

site:  (APPR Fr MO WellID: (D& S

Field Team: Uegred] T Date: \I'IO‘] G

Weather/Temp: A0'F (_Qzavf! (’15«« do ‘fﬂ:g'ww'w) Arrival Time: I’Z.Sd

Well Condition: A & Initial DTW (ft btc): /A~
Purge Method: MNA Purge Rate *:
_Field Parameters ' _
! Purge Vol.'| ~ Temp m,E{V‘M. ‘| Turbidity '} DO ORP. | Note color, odor, sheen,
Time DTW? (gal) | (C) _ pH | 'Sp.Cond. | (NTU) (mg/L) (mV) etc.
Begin Pumping
L AP | Mk 95 6% |[0Xy | ¢ |55F | 299
Ferdws v = Ao mcj L
0 = N )
 d 0.5 [T.(%]0.301 |00 | 574 | 560 )
/
AN s
palle
SCER | : = | x0dunits| +3% | +10%* |:03mgL| £10mv
Criteria :
¥ collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs s target purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)

Sample ID: w56'-({\u-v'lk)~ D‘O:Hbj WSj"@’ld—‘ﬂ?,]MLSampleTime: }7/5{ ; ’SUD
el 2006, Golo : JIIOB/3Y0.1; YO 3¢/ Sz : 300) ; 3.1 L5k 7€

QC SAMPLE (CIRCLE): FD  MS/MSD  EQBlank TOTAL PURGED (GAL): N/ A—

Field Duplicate ID : /u / A’ Field Duplicate Time: /) /A

Comments: WW PT’( Vles Uy@\,‘

W Mh@mu% Forvim Teon




Groundwater Purging and Sampling Form @ cH2MHILL
R

siITE:  UPER Well ID: (W20
Field Team: Ml | Dnlp Date: 1 2/(0f(¢,
Weather/Temp: 900/‘:, Qc;),“’ wivd, 7 dniw M“VMVVJ’/W Arrival Time: ~ {OL 5

Well Condition: G Initial DTW (ftbtc):  149.10
Purge Method: Sbnenlle ferny, Purge Rate *:
' Field Parameters!
'| Purge Vol.}f = Temp oS fcan | Turbidity DO ORP. | Note color, odor, sheen,
Time DTW? | (gaht") (C) | pH | Sp.Cond.| (NTU) [ (mgh) (mV) etc.

Hes Begin Pumping

' ) SLIGHTLT CCevoy

168 | yq.a2[4.6L] 82 | ¢ae [@mus | Hd [H.6S | ayF [Broweu s
GSTLY CLEAR

W3 | 2e10 | TOL | 39 [£.85 [eds3| 320 [428 [ 147 [shanr sresme

ol ke CHel

e 2033 8GL | TF | 6.96 | d45H[3MH. 5 | 426 | 138 “

CLEAL  SLianT BReduarlsm

3 | weda] 950 | 7.9 | 666 |o-45a|us.6 | 3.99] 125 |doedl we enea,

128 | 2058 jo.un| 75| 6.87 [ewse | 52,8 | 368 115 Y
" ; 7
w3y 2666 | w3t | 72 | 6.68 [ e.uss] ser | 359 | '
3% | 2070 | 122 | 6.9 | 6.98 | 01458 (.6 | 344 | o6 ‘1
W3 20 ¥ 2.9 | 6.F | ¢.90 [eHsH | €19 | 328 | ey !
\ 9 p -
—Ha,
ﬁ_u_ﬁﬁr:&&s‘\ )
4= Tn Bg
H%
T SAnPe|e
Stattlllz.ah;) 4 - - 5 £0qunts| +3% | +10% [£03mgiL|{ £10mV -
Criteria
 collect field parameters in 3-5 minute intervals 2pTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
* stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs ® target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
SampleID: (WO~ (GW- 19/ D/ b SampleTime: ||“/5
Analyss:  €2608; 6@, 23206/ 300.1, Lo CHL 3L[%$, 2 -, 3000} 390,.9; (i ay G -l
/ 4 '/ | / 7
QC SAMPLE (CIRCLE): FD MS/MSD  EQBlank TOTAL PURGED (GAL):
Field Duplicate ID : N/ A Field Duplicate Time: M/ A.

Comments: MocriWAE Riad w(s =0 ,

Fonus Fo.= 039 mS’IL




Groundwater Purging and Sampling Form @ cHzmiHILL
-

SITE: _ (UPed Well ID:  \W) 2

Field Team: L/Lf_[/wf/ Cndx Date:  108|l6

Weather/Temp: W?@J /3% Bnwy, L#M/;:‘Jg Ariival Time: V364~
R ! &

Well Condition: ~ Initial DTW (ft btc): {g(e,‘ig
Purge Method: Sl W H*vww Purge Rate *:

Fleld Parameters’

- | Purge Vol. | = Temp™ _ Mﬂowl Turbidity Do ORP.~ | Note color, odor, sheen,
Time DTW? (el ki (C) pH | Sp.Cond. | (NTU) | (mgh) (mV) etc.
Begin Pumping

M1y | 43 mhad| 24 | F05 (053] F2 | 50 | 205 | eor; ook

48 | Gloy | M | 6AY |OX8 | & | S [wL | v
(W13 | o] 15 [ 10§ |6T2|[0389| ¢ | 49¢ | 21¢ "
|42% | bt | 908 | 0% | 6482|030 ¢ |533 220 | M
{33 [bhov| 249 (109 | 692 0.3%| & |Sof |25 |
1438 6% | 300 | 1m0 | 63|43 & | £ 129

[ D Szm?;a tet

Saniiation +0dunits | +3% | +10%* |£03mgL| 10mv s
Criteria™ -
! callect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
? stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
“for turbidity readings > 10 NTUs  target purge rate is 0.1 - 0.5 Limin {0.03 - 0.13 gal/min)
sampleD: AV 2o— G- (001G Sample Time: i"'{ 4 O
Analysis: €240 6'} (90[0/‘, 23208 l 310, Lacey. V&{Las" 2 :, 36 .0, 3Ho 25 @SS Gt =T
QC SAMPLE (CIRCLE): FD MS/MSD  EQ Blank TOTAL PURGED (GAL):
Field Duplicate ID : Field Duplicate Time:

Comments: (g, ‘1‘\ in nu,wm
% ")()}:Lm" w}fdﬂ./ s FEtasos laomu: O.00 M"\IL




Groundwater Purging and Sampling Form

SITE: ( / / 0 Freeiman

Field Team: LE kM

Well ID: Lons,_ bl Breener shy

@ cHz2mHILL
.

Date: f2e21~ 1 2-0/- [{

Weather/Temp: 3° fidt s Arrival Time: | goe/
J i, p
Well Condition: Tizeptem Styre oritside St Initial DTW (ft btc): /4
Purge Method: 5 L Purge Rate °: il
= Field Parameters’
| Purge Vol. | Temp Turbidity | DO ORP- | Note color, odor, sheen,
Time DTW2 1 (gal) ("C_) pH Sp. Cond. (NTU) (mg/L) (mV) etc.
Begin Pumping
R | 717 lo7 1793 [895 |00 |6y7 |21
: =
/
B
-'/v |
-/‘j(
—
;";:'If/./,’
K
P
7
s
A
SELEEN e : | todunits| 3% | t10%* |£03mgr| 10mv S
Criteria

! collect field parameters in 3-5 minute intervals

*for turbidity readings > 10 NTUs

‘pTwW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft

3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
: target purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)

sampleD: /[ g.c - (L~ L2016
-,

Analysis:

Sample Time: /(LD

QCSAMPLE (CIRCLE): ~ FD  MS/MSP™ EQ Blank

v

Field Duplicate ID :

i

TOTAL PURGED (GAL): .—

Comments:

Field Duplicate Time:

F

/; if’



Groundwater Purging and Sampling Form @ cHzmiHLL

-
SITE: _UPRR - Freomuan Well ID:_ M ARLOW Treshwent
Field Team: LQ>[ RIA Date: llrSOl (o
Weather/Temp: UP[UW 205, " xu' Send Arrival Time: OS50
Well Condition: Treahhnd Wowse, Initial DTW (ft btc): N/A
Purge Method: M A Purge Rate *: V[
_ Field Parameters’ o
Purge Vol. | Temp mSiom | Turbidity DO ORP " | Note color, odor, sheen,
Time DTW? (ga) _ (°C) pH _Sp. Cond. (NTU) (mg/L) : (mV) _ efc.
Begin Pumping

W20 | A [MA [ 23 [655] 90 | b\ | 144 | 30F | el woodsc

e
—

.Q/LA /\{
>

f/
~
Stabilization : ;
o - - 3 +0.1units | +£3% +10%* | £0.3mglL| £10mV =
Critenia :
! collect field parameters in 3-5 minute intervals pTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs ¥ target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
SampleID: T MRLOW) ~GW - X0\, Sample Time: 1 000

Analysis: %1(005 u)lo Q(%t\ Buslmu.( S SM2R006D, %CFR%ILHsz ¢ 300,04 ERAIYo.2

QC SAMPLE (CIRCLE); EQ Blank TOTALPURGED (GAL:  N/A

Field Duplicate ID: gy AlLLD W~ &0 -Fd - 1AL Field Duplicate Time: | O0S’
Comments: Mb\S(OM\Wé) L 115 A Methed GC eI

q’\d& P&/La,mxz-\ wt((ej\ec& 4‘{/6»\ 4 A SZMM‘,&,, W Cd(,((,d\eO(o
\ T



Groundwater Purging and Sampling Form @ crzvinL
<@

SITE: (JPRE~Frecmsa Well ID: Asheq  5piagt
. )
Field Team: LB/AM Date: _i /z>/¢
Weather/Temp: U%; 205, Spne  SHow Arrival Time: )47
Well Conditon: v g Initial DTW (ft btc): __, /¢
Purge Method: na Purge Rate *: e, ded
o s

Field Parameters
| Purge Vol. | Temp MSlon | Turbidity | DO ORP. | Note color, odor, sheen,
Time | DIW2 | (ga) | () pH Sp.Cond. | (NTU) (mglL). (mV) etc.
Begin Pumping
g [ NIk | MA [1adq [T.29 Joe’T | 0 | 4o | 303 | thw, noodop
/"'/“ -
()J’\ A L
4+ fu\\'\
N
/
el 1) RS : - | z0dunis| £3% | +10%* |+03mgL| +10mv :
Criteria”
! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
? stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs % target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
Sample ID: A <he 2 - Go-11301 Sample Time: /]'5%”
Analysis:  Z2408, Colp, 71464, ZBzaé/ﬂalLsmsoo FeD; 70cRI3e/qis.2; EM Zo00 £7B 376.2.
QC SAMPLE (CIRCLE):  FD  MS/MSD  EQBlank TOTAL PURGED (GAL): N/ A
Field Duplicate ID : N/ Field Duplicate Time: Min

Comments: e |1 nextrlinn  collecked ot all Sﬂ_w#.m e coilbokd-
\ )




Groundwater Purging and Sampling Form @ cHzmHILL
E 3

SITE: Y PRE-Freewms., Well ID: _Lashow well spqff

Field Team: IN YL, Date: 1Y/2/,¢
Weather/Temp: Lfpee. s Arrival Time: i 2-50
Well Condition: (Dt o < ot -middl L Lacllo.., Initial DTW (ft bte): 4/ /4
i
Purge Method: A Purge Rate *:
4
Field Parameters '
Purge Vol. | Temp MS{ima | Turbidity DO ORP.INote color, odor, sheen,
Time DTW? {gal) - (°C_) pH Sp. Cond. | (NTU) {mg/L) (mV) efc.

/ Begin Pumping
(33) | WA [ MiA [ 8L |11 (0353 | 00 | 64% |05 |noodr, dor

/
—

aNL

P

]
// /
bilizafi
Staplizaton, | e : - | x0dunts| +3% | +10%* |:03mgL| tiomv :
Criteria

! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs $ target purge rate is 0.1 - 0.5 Limin {0.03 - 0.13 gal/min})
Sample ID: La:gl«. aw ™ (—,w - 11301 € Sample Time: | 300
Analysis:  S2L06 ' GoI0; 71964, 27520 B/3i0s | SA3SO0RD \ Y0C L 138/ 415, 2" 08 20c8, £ 3y
QC SAMPLE (CIRCLE): FD MS/MSD  EQBIank TOTAL PURGED (GAL): /VA-

Field Duplicate ID : ™ i Field Duplicate Tme: _—"__
Comments: C}lel& \‘dw-MLGM (:o'l(a/{z;( »%‘(2« < 2 WAL (ollu“(cl




Groundwater Purging and Sampling Form @ cHz2mMHILL
.

SITE:  UPAR -Freemen well ID: Shvie Resighec. Spiast
Field Team: LB/M Date: 1}/30/1 4
Weather/Temp: UPlex k7 Arival Time: 1340
Well Condition: (et ot Resighace Spiggl Initial DTW (ftbtc): A /A
Purge Method: M4 Purge Rate *:
= Field Parameters o
Purge Vol. | = Temp Turbidity DO ORP. | Note color, odor, sheen,
Time DTW? (gal) | () pH ['Sp.Cond. | (NTU) (mgll) | (mV) etc,
Begin Pumping
420 | | ~ |Is.¢ |73 104931129 |4-42{273 ,
-

N
” / i |
it
7
/
Sabilzaion | S : - | z0dunits| +3% | +10%* |£03mgL| t10mV -
Criteria . :
! collect field parameters in 3-5 minute intervals 2pTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
® stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs s target purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)
Sample ID: S lva- Geu-1 13014 Sample Time: 400
Analysis: $2606, GOIO; 7/96A ;23208/5101" S350 o 140 CER ns,gﬁﬂs.z (EPA 300.0 . £P8 37 1
QC SAMPLE (CIRCLE):  FD  MS/MSD  EQ Blank TOTAL PURGED (GAL):
Field Duplicate ID : = Field Duplicate Time: /

Comments: #m wmateit  Coll, ,,4{,1 o.hun Sa l’t.'i'!w. 5




Groundwater Purging and Sampling Form & cHz2MHILL
<

SITE: (Ui~ Froemcs Well ID: Leed (30)
Field Team: LlS' /M Date: |2-[-[6
Weather/Temp: 32° I4 Show Arrival Time: ¢ ¢55
Well Condition: Oudsid  spast Initial DTW (ft btc):
Purge Method: 7 L.k Purge Rate® /A
Field Parameters’ : _
Purge Vol. |~ Temp | Turbidity DO ORP. |Note color, odor, sheen,
Time DTW? (ga) | (¢) ) pH | Sp.Cond | (NTU) mg) | (mV) el
Begin Pumping

G 9 . /o192 oss [,z92 oo 7092|144

bzt - - _

S L B : - | £0dunits| +3% | +10%* |+03mgL] £10mv -
Criteria :

 collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33

¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs * target purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)

Sample ID: Reaj ( W —3(7) ~GW-120]1L Sample Time: 405

Analysis:

QC SAMPLE (CIRCLE): FD  MS/MSD EQBlank TOTAL PURGED (GAL):

Field Duplicate ID : Field Duplicate Time:

Comments:




Groundwater Purging and Sampling Form

a CH2VIHILL
-

SITE:  __UPRR Graomam wih Well 1D: _LANG Well Fresmse shivspug
7
Field Team: - @H&(,m-L Date: |2#liL
Ll ]

Weather/Temp: _gwlos. %Ms_w\ huu Arrival Time: 0925
Well Condition: Tresnm. —J}bm orbod & “p: (11 Initial DTW (ft btc):  y/A
Purge Method: GrAR Purge Rate °: 6LA&

S s P R S R i U _Fleld Parameters

\o00 nin | Geads | 3 69 14471 | 8.1 |'SSY [ 360 | dupe, s o
_\Sta,.?zﬁbmzahsi' oy \TF:_@:“ S ERRA S f ey %f’ _ ": 5 .:é ) ;"""‘ S R )
a@ﬁteﬂa’i;l ‘r :—t?-d.: . —— " ":'."- '::,_.‘_.‘ s r—-ovz' lts!i I‘-‘E-*.hrgﬁ-‘ﬁ {%S g'éﬁ ﬁ:gfg?ﬁl"- ?}112:2‘?,&' 1’?-‘"‘» ;-,-v Sy .,;al"_.-."-
! callect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs ® target purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)

sampleD: LANG- 6W- D2241F Sample Time: 0%2D

Analysis: D208 ; EAGOID; 13208 3oy ¢ 300.0  SMISHHC ; YOCFR Befutisie) 362 RSKAK GE-FID
/4 B 1 J 7 7 rd
QC SAMPLE (CIRCLE):  FD  MS/MSD  EQ Blank TOTAL PURGED (GAL:  N/A

Field Duplicate ID : /A Field Duplicate Time:

Comments:

Lnopenble Wale qusld b, @ B ‘35““‘?@’3 o 224

Fetvops TRON = 0,00 ma]L
J




7028

Groundwater Purging and Sampling Form @ crzviniL
.=

SITE: _ (PR € eomun , W Well ID: _ STWA, ack 5 Juwse 5.
Field Team: - Q,Uwqu(, Date: 2] 24 ;.b;
Weather/Temp: 'Zﬁf mtreart \Lk werid, Arrival Time: O‘l'lg )

Well Condition: 5p. wft ok ek am imnes Initial DTW (ft btc): N/

Purge Method: 6\’4—3 Purge Rate®:  G¥AR

Fr—prer—s=an|

. Tmie, 1 = | = - :_

ihe

‘Stabilization | IS

o -*l\.—w-hr\
A

= SN s i _.-‘_.' 4 t‘
“Critena= ]t Fho ¥ P igt“@.;% | B i
! collect field parameters in 3-5 minute intervals DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs ¥ target purge rate is 0.1 - 0.5 Umin (0.03 - 0.13 gal/min)
Sample ID: STLVA- Gw - D224 Sample Time:  |CI1D
Analysis: 208" ¢PALOID ; 23208[310.1 , 30, o, SM 25406 hocte '%Q/L“") Z. 3.2, 0% - é 75
ol ) ' CFi
QC SAMPLE (CIRCLE): MS/MSD  EQ Blank . (GAL). ﬂ/A
Field Duplicate ID : CKT D -0 ~0224 3 Field Duplicate Time: jO i§'

Comments: 'Fi YU ’_C\:o’\\"/ Qo) \’\v)‘l L.
N




Groundwater Purging and Sampling Form @ crzvian
g

SITE: _UPRE Freovman WA Well ID: _ LASUAWO -5t o fembyd
Field Tea: - RMutral pate:_3[ 2417

Weather/Temp: 28 F e o~k (»{L( W Wu.(,., Arrival Time: {100
Well Condition: ‘30 m’t we Bk HJ ~|«.¢.~r m’rw,uu(.sc > Initial DTW (ft btc): KA
Purge Method: 3\?-(\3 Purge Rate *: G
S e R _Field Parameters® =~
e T __"-_—_"M"‘l Pqu“e"Vol ;| '—"_'[ e;_)g"_' 5 "'j”"- : =03 ”Turbldlty 3 WDO ] FTORP. 7 Note'ec color; odor s shﬁ“en
_Time | L OTWEL | © fga) | (O)L |1 pH ] Sp Cond | L (NTU)L '-J(mgl_Ll E5Y) 58] -
" BeémPumpmg _ SAETTR L ._ pffi[ﬂ < Tt -. ; qi

s | mA [emd | 53 [ 36 [Hy | 3 [ 033 ] 2% [ e

‘Stabilization’! f" ¥ o Ty e e )

»JCntenam%l Fak oty 20 i%,:i:iIOf s v._*.:*_:-l’_.g_.__gi; ,%912 'ﬁy: e

! collect field parameters in 3-5 minute intervals 2 DTW depth to water measured from top of casing; total drawdown should not exceed 0.33 ft

? stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs ¥ target purge rate is 0.1 - 0.5 Uimin (0.03 - 0.13 gal/min)

SampleID:  LASRAW - ¢hp - 024 F Sample Time: |n§

Analysis:  Blioh EPREoID, 23004) 301, 3000, SMUSHOC, HacFCi3p s 2, 3.2 ESK ﬂSF—U
4 > 7 7 1 7 GC‘

QC SAMPLE (CIRCLE):  FD  MS/MSD  EQBlank TOTAL PURGED (GAL):: N/t

Field Duplicate ID : N/ A Field Duplicate Time:

Comments: ?ms Tem = 01051 ﬂrlq_,] L




U5

Groundwater Purging and Sampling Form Q CH2IVIHILL

SITE: _UPRE Frotnmig, Wik Well ID: QcaL 'SMW{'FMMWUF

Field Team: - kM;&WL Date: 9{9%{ [r#
Weather/Temp: 9@ 2 M{e cj«w . ui/m Armival Time: {2080
Well Condition: 5 A 3114 » Initial DTW (ft btc):  A/A
Purge Method: 240 Purge Rate *: éﬂ,&e

TS T Purge Vol ?

TRs‘;‘an

iStabilization

-?J.Cﬁtena_% _1_

! collect field parameters in 3-5 minute intervals

y -‘%'.s _-r| & -&9 ::‘_J,. = 3
2DTW depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

“for turbidity readings > 10 NTUs * target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)

SampleiD: QEEDN- GwW- OLLHT Sample Time: 1 210

Anaysis:  £908) € 0w ; 2320 b! 0. ; WD, MISHL Up P l%io!'-&l' YA ) 5%.‘2/’, QAR FL
QC SAMPLE (CIRCLE): FD  MS/MSD EQBlank TOTAL PURGED (GAL): 19/4)

Field Duplicate ID : B/

comments:  Feryous TEMN = 0,00 My]_

Field Duplicate Time:




Groundwater Purging and Sampling Form 0 CH2MHILL

SITE:  UPL Frespman Well ID: D weld- s \o’( eksidal
Field Team: - LA Grpd— Date: 3 |2 I N
Weather/Temp: %P\’ m,»{j., Domduy et and Arrival Time: 1 XD
Well Condition: 6@{4 P oat <i Ja Ause Initial DTW (ft btc):  N/A-
Purge Method: AR Purge Rate®:  &PAR
uge Vol -?Iérfﬁ T (oo w Noleolor odor seen;
A S #T,ﬁ_n — LR _.ﬂ,m_v_gnﬂ.i@@’;;*ﬁl’l‘!),i et

‘Stabilization | & e e e
i - | BT 404 B o 4 s E A sy -
. Criteria ”P!I} [ _zj (A { i -'-.,‘p.-.‘---i Savess] 2 | Ld:“ieb.usl .&03519"- %54!1; PRI Sy :-‘55'-«5
! collect field parameters in 3-5 minute intervals 2L DTW depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset. pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs  target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min}
SamplelD: DAYEY-&W OLUHL Sample Time: | 3i <
Analysis: 808, ¢ PAcap; L3y 3o i 300, SIMZBUOC, HOCFR 3452 5.2 ) PSL-1IS GA-F T
QC SAMPLE (CIRCLE): FD  MS/MSD EQBlank TOTAL PURGED (GAL): H/A
Field Duplicate D : ~ Field Duplicate Time:

Comments: m I(DN < Ooﬁ Mj/L




75

Groundwater Purging and Sampling Form @D cHzviHLL
=

SITE: (APRE Frecvman Well ID:  Aches-

Field Team: - QAJU/(.L i Date: ’l!’qu{lT
Weather/Temp: %O . F {)w\,’(é,, . chL\ , h.H; wirds Arival Time: | 430
Well Condition: ¢ @ 4 N ﬁg.wt 2 lwmc. Kk by g Jmu_lmtlal DTW (ftbtc): N/
Purge Method: (-gﬁk@, Purge Rate % €¥k{

A " UField Parameters’®

T, [P ]"WEEP’“ = S D
Time. | DTWZ2 | jgan (6)- | pH [ isp.Cond. | (NTU) ,ng/L) 3

R e e

BeglnPumpmg B A on NS?M A7

1230 [ M |G| Bh | 32 | 430 | 0.0 | LT ZY

‘Stabilization)j T5F _.j“_-i e - ""“%‘ RS o L)
R o) 3 ; M| oS e T
n CntenahJ ,_._—-5,_9..! Nt T k| BN S - s—-zf-i el L N Tomgs e
! collect field parameters in 3-5 minute intervals 7 DTW depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs * target purge rate is 0.1 - 0.5 Limin {0.03 - 0.13 gal/min)

sampleD: ASKER ~&wW- OLM¥ Sample Time: (L4

Analysis: - 5105, CXLoIb; z?floa/ 3l0.1, 3000, SMIFH0C, 40 CPR Bt 2, 3.1 BKAT G FID
QC SAMPLE (CIRCLE):  FD  MS/MSD  EQBlank TOTAL PURGED (GAL): WA

Field Duplicate ID : Ny Field Duplicate Time:
Comments: /Jr ervouns Jlem = 000 W, | L
=




Groundwater Purging and Sampling Form @ crHzmvihL
B

SITE: UL, E/ee s an Well ID: Mmu - 3D

Field Team: - . Mo Conly / S 5oy tow Date: i/ /lﬂ—
Weather/Temp: snpanyg . LD & Armival Time: _ g9 2 J

Well Conditon: (o ok Initial DTW (ftbtc): 3 0. 9
Purge Method: Submar porng Purge Rate “BE L vin

e R R S Fleld Parameters,,,_‘__:_ﬂ"__'f ‘_‘F“"“_"::i:*:u; oSl

E{Ote colbr odor sh =en

g ‘“'fﬁ:-lec prac. 5
r—-——-;--—-—-—r—
i

00mt e

Jllb |8s.9¢] 3.9 ?"’1 e85 o530 29| 75| iy

Stahilization]| BRI S| B e R @m Y S
SICriteria o] SRS SRS ﬁ ;':'%_:ﬁ:, ok NE) ) estad b ot %‘!()m g " B :,eﬁség”d

¥ collect field parameters in 3-5 minute intervals g DTW depth to water measured from top of casing; total drawdown should not exceed 033

¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs ® target purge rate is 0.1 - 0.5 Uimin (0.03 - 0.13 gal/min)
Sample ID: MW 9D - GW - @233 Sample Time: /) .0
Analysis: J1c OBy €PN cOl2123106/310 1y SmM 25498 oo CFALIC/MIS 1L 376 T
QC SAMPLE (CIRCLE):  FD  MS/MSD  EQBlank TOTAL PURGED (GAL): m’ﬁr

, , _ , , CCF
Field Duplicate ID : Field Duplicate Time:
Comments: rvons  |von ,”’__\

j2urna gdnel (D $32 2 eytus T ron= O.01 W\ér

o !




Groundwater Purging and Sampling Form @ cHzmiuL
B

SITE: YPRR - Fratmmon Well ID: MW= /4D
Field Team: - 2 ML m&/ F Rt Date: 2/ VAL
Weather/Temp: no~s~y) ., J20°'F Arrival Time: /2.3 O
Well Conditon: qafﬂ‘J ' Initial DTW (ftbtc): /7, <2
Purge Method: _S_LA/W\M o (é\,u s Purge Rate *:

—— n--—-u-—-‘.

e N DT #Fleld_,liarameters‘}__m_;_ﬂ_w" 5

"JaBeg n Pul 'plng

vaﬁ-‘-*"—w»‘,r,. A e

i1y | 20,94

(1S €| 20.54

364 |203%

1309 | 2059
[yid] 2045
3va] W03

15 M) 1984
1329 1§.93

1554 | i9.¢7
el 193
i344| 19.¢

. H 1 4
“Stabilization] ﬂgﬁ o i | bk | R e e
Gt eniaﬁ_ = S| Tasa s | L] & B 4 -' et | SRR VERE] ol
¥ collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33
? stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs 5 target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
Sample ID: MWIYD~GW - g2t HF Sample Time: /¢ 2%
(. x s e - r - . 4 7%
Analysis: mboﬁ; LA\, “2«3‘7,09;/ o, ’ SM % 4()6}{ foeii t'ﬁ,!q& &'ij,';'u. 2 S &@F1d

QC SAMPLE (CIRCLE): FD  MS/MSD EQBIank TOTAL PURGED (GAL): b-0

Field Duplicate [D : N 7% Field Duplicate Time:

Comments: Y et (13 { kAl
f"" L1 , son s nol e di r’\v‘ ‘ﬁv’iﬂ_““*};ﬂ"] -"'L-luL-")'r’--.J.“'L,)I)
Ff&rvm TPON = Oull M:\!X

/;ge{; @i&ck;>\
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2119 |4

Groundwater Purging and Sampling Form " 2 CHZMHILL
SITE: UPRE. Eove o WellID: M\~ (2 S
Field Team: - R. mclomt S Birow Date: Z/ZSU—:I"
Weather/Temp: 24° £ sinnuy Arrival Time:
7 I i
Well Condition: Figo A Initial DTW (ftbtc): % 3
1
Purge Method: boailey Purge Rate *:
Pt R "7.‘."._‘_’:‘_*;“: IRRNFi61d Parameters LI S Sy S
~Temp | f'."’_ o ﬁﬁ'@id' | i DQ‘ 1| T ORPH Note Color; odor; sheen,
_ o {spoona | i) G b Gy i “* o ’"‘:'-i
. ¢ 1038|407 |36 ] 53 | el edolid
M ]
Senpling /’2' 13 i,

Stablllzuahon f-—:_"*:._‘ —‘_ﬁ-_ R 7 il '. Sl u y ﬁw_*w'_ =
el Pl | | 0 ints | a@* 15100 éa!;tos b 0m17*‘ G
*lcnitein;ai!—ﬁ i P i o L e B .’*”é« % g_ [ P R

! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft

¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs ® target purge rate is 0.1 - 0.5 Limin {0.03 - 0.13 gal/min)

Sample ID: MRS = GW - 0229 (> Sample Time: 0 700

Analysis: 826051 €FACOI0, 13206/310 | SMLISYUOL L 4O CER 3L/ YIC L TPL - Rk 3Y GCFT
7 L ) 7 i T ] T
QC SAMPLE (CIRCLE): FD MS/MSD  EQ Blank TOTAL PURGED (GALY):

Field Duplicate ID : / Field Duplicate Time:

Comments: 911!9& yumoyed !g boler @ 134K

10 OML"\M v L 1430
§ ‘“-.“M% YiMmowd b builey 0 180C
vrons lvon= 0008 mS/(/




Groundwater Purging and Sampling Form @ cHzmHLL
s 3

SITE: UPRIL — Ericman Well ID: MWD

Field Team: - S B ooy R M Conlo Date: %/ L?/ 12
Weather/Temp: 26 F | S\LN\H Arrival Time:  jO©O

Well Condition: e | Initial DTW (ft btc): 2§ . 473

/
Purge Method: Submnurs: Ll F’jf " Purge Rate *:

———— e

o 2 -t LT A . -
i e 2 2 =

e
L B

Y

7| Note color; ot odor:h:"%f'l::
a i..\.é(mv)? J H_:.E.uefc e ﬁ

o e

24|

(.lL<4—~'c’\r (,AWI\L»v
% g
1199 1333 | a. | v &8 g5 0.353] 10| 3.49]-Lol Y z
{1[0 234 | Aab | 7.3 gl 0458 | gae]| 3.06| .o ; "
MS [3aa] 2 0] 545 s 0.3 | Sst| 2.8 ~1 4%
N 3l 3.3 $.53] gob ] o.3a] 693 a36] -4l
e I e e
! collect field parameters in 3-5 minute intervals

2 DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs  target purge rate is 0.1 - 0.5 Umin (0.03 - 0.13 gal/min})

Sample ID: MNZD — -\ WJ— 02281} Sample Time: [ LS
Analysis:

€rcol; ¢rAgoio 1L3208/3i0 |, SN AOC
7 7 7 y;

40 (.Fﬁ(’u,/q;r 7, 23 6 :, 28k- 138
QC SAMPLE (CIRCLE): FD MS/MSD EQBlank

e
TOTAL PURGED (GAL): 4 4 ,;L T

Field Duplicate ID :

Comments: yamdd s 1 BM o of pador
r V\W\r/ 5\\4’ dl{

‘aL\/* v\w\ g .L“/(/J 3“'\
7[2/)/\/6\/\5 ivan < DZ‘BM)IL

Field Duplicate Time:




Groundwater Purging and Sampling Form @ cHzmnLL
o

SITE: _UPRR treanman Well ID:  Mw -1D

Field Team: Mclowd [Booio Date: 2281t
Weather/Temp: Qe | (;(,L{ busdeoly wird, Yy n K Arival Time: 1240
Well Condition: Grd © Initial DTW (ftbtc): 7.2.30

Purge Method: Mt Nn],f) Purge Rate *:

e e e

= g RS

1F|eld ParametersLu B A L L 5 R e 7

e e o it S ol

e B '-‘-'-‘Tfﬁ‘-';‘,}'ﬁ"i [Ty [ 7 Nm
_ Time - || DTWZ | 3Gy ,_ﬁH 'Sp*Cond 1k :
—

!! L .x- J_eﬁ'r.r i ’ngi

TSSOy —-.-q-.ﬁ-.-,.-—\—‘ e it A ;rrn—--l.

- 3 ek

= .__:-.-;-71.- e
1

T v e s
//My -'.Begln Pumpmg

g e Y, _‘." — ‘_I , : - e = X P :
(3284 3125 | ¢57 [ 356 (0323 | $95 |05t [-tov | divr (und o

e
7 U ‘If'
(308 | 1408 | 0#P 113 |20 | o3| Jlosa [-53 | « .

(533 128300090 | gy | 239 o3 |y | o | jul | o

(939 1358 v f e 338 Jound o sor ] qu | "

1345 | 26084 L5 | AXC [T 34 [oqov | 392 1495 | Y | @

(Lvy, hjbd \ad,la
3 |
D349 [z 0] s | 0as [ 2se |ogaglero | yoe | 167

(35D JZA3F] 2.0 | GLe | F 90 o ooty (3.3 70/

r3v¥ (L3¢ LS | iy {7y | ool | 205|303 |- ¢

1903 |28 1S | foei|gauy |over|is ¢ [230 |97

rqof 2900 5.0 [gcuw | 24¢ | 0o |z g [29Y oy

J403 2305 1.v YS\{ 149 0.40Y | 29 ¥ 1.

Stablllzaggg]\ B ;g"‘l A ",j &“’;%’mts ‘-;’%qﬁ_" 0% 5‘03 gL| =10

JCntena | S R J.r.rr‘:, | At [

! collect field parameters in 3-5 minute intervals 2 DTW depth to water measured from top of casing; total drawdown should not exceed 0.33 f Lﬂ <k
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs ¥ target purge rate s 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)

SamplelD: MWID-EW -02281 T Sample Time: /<Y< (O

Analysis: - 8260 B, 410, 23208/ 30,1 5 SueSHOE  40CPRILHS 2 9w, 7, K -(1S ¢ A7)
QC SAMPLE (CIRCLE):  FD  MS/MSD  EQBlank TOTAL PURGED (GAL):

Field Duplicate ID : Field Duplicate Time:
Comments;

Dursng ed 3¢ > bumg g 4o 49 = 47 Y43 Puc do looc
Hous

Fvvrons lvan = 0.5¢ mS/L..

( $€€ BACK)




Groundwater Purging and Sampling Form @ crzvian
-

SITE: AP2R Frevman Well ID: nw-a5
Field Team: - WM/M» Date: (273 - v3fel

Weather/Temp: A3 E / Clowdin Arrival Time: 09 /5

Well Condition: Woke. o vl L v Initial DTW (ft btc):  3/.537
Purge Method: Podov Purge Rate *:

RS TS Erield Parameters 1 ot e oy e e
e o L 7‘3& 10el sId_ e T

0 ¥l Yy Begm Pu Jing

oL | — | — Byv|e losa0|1ip |Fiz | 138 | e, londy

-—-x;m-—

Stabl'lzatlon e

;_J
j
'1
4

= T t e B e/ e T

Fiana-t G e e ToR=ae 8 B L7 B
antenaﬁllli B mj ’-'"4::-:-4.}5 $o >t,1_“§ &O‘Eﬂﬂﬁ b kS ; %

! collect field parameters in 3-5 minute intervals 2pTW: depth to water measured from top of casing; total drawdown should not exceed 0 33t
? stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs  target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
SampleID:  M(W4S- Ew- 03I F Sample Time: )|
- Cs74,
Avalysis: - ¥UaV3) EPAOMD ; 1520 B 3101 SMLSHOC ; HOCER 13 eus 0 3% L RS ECEID) gy
7 = 7 7 1 7 7 7

QC SAMPLE (CIRCLE):  FD  MS/MSD  EQ Blank TOTAL PURGED (GAL): — cod
Field Duplicate ID : Field Duplicate Time:

Comments: M R allows e 228 "ZQ M}l_ E#%F&.)
d 4

,(—ormu/) Jregn = 0. OOMS/L,




Groundwater Purging and Sampling Form @ crzvimnL
A

SITE: WPER Freaman WellID: MW - 7S

Field Team: - McComla[ Bartoro Date: 72 2¢ - 0’5/0/
Weather/Temp: 33° F' londy Arrival Time: DI 94D '
Well Conditon: Good ' Initial DTW (ft btc): 2 09

Purge Method: ’&AW Purge Rate *;

e ' JFleld Parameters« X p
= b =k | I

i e ‘..;_
(°G); 1 -{:i:'Ha || 1Sp..Cond.

]

% Note color odor sheen

*ﬂ-‘-"‘--wﬁ
o etc |

T

".'} ;;..L ™

— (6L [ (ob |o3ste|2am [ 2|3y | shd™y «‘&Ex’-_?:m

s s B s s feraa
W e - 4 J E o
k. ¥ ” ‘..-!1.-0:“4] 3 ALy
collect field parameters in 3-5 minute intervals

el Fochiett Fman || MAF ey = i
2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
? stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs 5 target purge rate is 0.1 - 0.5 Umin (0.03 - 0.13 gal/min}

SamplelD: MWIS-GW- 030\ F Sample Time: 09 LS~

Analysis: 808, 4 PALOIO | 232041/%:0‘(/; Smasdoc, M@fzgaﬂs.z,; 262, (K INS-Ge-£71y

QC SAMPLE (CIRCLE): FD  MS/MSD EQBlank TOTAL PURGED (GAL):

Field Duplicate ID : Field Duplicate Time:

Comments: [0 qzd{gns Qi o 4 212 € (430 '(R/’L_Gf{_ &il#/n-t Wo{)fmﬂ
D,

Fermown Fen = O.OS’MK'/L,
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Groundwater Purging and Sampling Form @ crzvimL
b=

SITE: UPAR Y veernen WellID: AW - SD
Field Team: - 2. W\cuam!o/ S. Detton Date:  3/i/iF
Weather/Temp: 16°F  Sirnny Arrival Time:
Well Condition: 600 d Initial DTW (ftbtc): (3, 373
Purge Method: $i k\ms rsA 0 Purge Rate *:
| :':T%Wﬂ@fgapfgr%&&y %”_;“,l ;RP” l;;e;;_;;r ;\%
ok (). | p. |isp. Condu au(m—’)“ L_(_Q/Dn,;'u mV) Jf’fﬁﬁ%‘:’:ﬁfi
059 AR Ly TR P i
(039 343 | 0.4 2‘1-0 10.3% e(g use, erq gl ylle
1194 259 Joysa3td | toei| 81 | 0 "
K A% 048|383 | 5.2 | 4 i
[ |4 254 [0yva|1vv| Yy |9 W
L] 239 |0yS¥ | 300 | B8% | o/ ol
N 2.9 fodse| aycg 363 [1s | claw colelist
e L3 | L@ g [2.39 [owst] 1333 | 167 il
J13o | Y4 Rn| v aStavr {140 oSS | /43 [3.39] o3 p
(133 | (w3u| 2.4 1434 3. 40 0.95F 0. L | 3.4 oM P
3N {re 3l 20 [ 9.3 | 242 [ 0953 797 | 3.yq | /05 "o

collect field parameters in 3-5 minute mtervals 2 DTW depth to water measured from top of casing; total drawdown should not exceed 0.33 ft

stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs  target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
Sample ID: MWSD -6\W- @181+ Sample Time:  // 40
Analysis:

fu,OB CFAéc o mwb/uo—; s w«oc qocF/L(SL/qts L 33¢ l LIk~ 1W- (-C—FTp
/
QC SAMPLE (CIRCLE) FD  MS/MSD EQ Blank

TOTAL PURGED (GAL) 3.0

Field Duplicate ID :

Comments: Dirvp o K|

2oy lvon= 006 My/L

Field Duplicate Time:




Groundwater Purging and Sampling Form @ crzviunL

W S5t A —0Ls

& SITE: UPRA.  Eiemen Well ID: U55 - indlyent A
| Field Team: - B ton Mlornl Date:  3/1/|%
Weather/Temp: 41' F clond,  wanda Arival Time: /L(;O
Well Conditon: 1k ! Initial DTW (ft btc):  n/4.
Purge Method: Purge Rate °:

e e

— el s -=|—. J\'.-_ —»-’-M.—A.-L-_-j
%3] Note""lor, odor“Ehéen,

= ) Ta'Il;l;I'ﬂexUOLl

2 4 ¢| % S 'ﬂ {
| B .1:__ Sl g X
—

e ‘ﬂ‘;:. """"" ¥ g '\"'“‘i

Begin Pumping g ! _ i

PUAE | — dilw, wC:VLLﬂ
]

(('-

Stabilization || T

* Criteria > ki | Foae

! collect field parameters in 3-5 minute intervals 4 DTW depth to water measured from top of casing; total drawdcwn should not exceed 0.33 ﬂ

3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs * target purge rate is 0.1 - 0.5 Limin {0.03 - 0.13 gal/min)

SamplelD: WO S [nflurnt - OW-d3011> Sample Time: |L/§

Analysis: ru,o& ek 60{0 23106 /3o o S 2 €YOC Y40 CFRIZLAN. L 3¢, L]/asfc—'/?s
G
QC SAMPLE (CIRCLE): FD MS/MSD EQ Blank TOTAL PURGED (GAL): —— o

Field Duplicate ID : Field Duplicate Time:
Comments:

Q.05 n~ 5// L = &vas [vo- ( J*wéﬁu%’()

]+ WSS SRl ot - Gua-0300(3 (ﬁvvodaow@l)" Mﬂ“”w



Groundwater Purging and Sampling Form @ cHz2mbILL
R -

SITE: UPRR, dviemen WellID: MW - 6D
Field Team: - S Bavioy R Mcloml Date:  3/1/\%
Weather/Temp: Iz ol lond v wndia Arrival Time:  j 34§
Well Condition: o5k ' Initial DTW (ft btc): 3/ 4
Purge Method: Hinly yv:w s Lo poreg Purge Rate *:

Fleld Paramete

— .-.—-..-—-.-u—-|

'. ! 18p Cond 3

T.4¢ 0.3y
7.54 | 0345
3.491] 0 )
.49 [0.339
2.50 | 0,324

149 | 03% | 233] 35| av T
145 | 9395 19 | w3 | ¢9 gt 1
245 o350 Ly 43 ¥R b

Stabilzation | =~ o )| s s
R Ak T R I AN e N 01u 3% °]
Crteria. || - ugm._'_-,&—dﬂ.g;:‘?‘. NS :r.gs-mz‘ frj:‘e:-':; 3

* collect field parameters in 3-5 minute intervals

-, et

suanot| Fomy| o

2pTW: depth to water measured from top of casing; total drawdown should not exceed 0 33 ft
stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs ® target purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)
Sample ID: MIN6D - \W- Z 38113 Sample Time: /S /0
Analysis:

§LGOB <PA €0l0- L3106 /3103 smLIYsL YO (Fri3b/Yqis, - 3L, Ly RSl |3V-60-FiL
V4 i 7 7 t ¥ +
QC SAMPLE (CIRCLE):  CED” ME/MSB  EQBlank

TOTAL PURGED (GAL): .S

Field Duplicate ID : FD-b 3013
Comments: Dumne o LUl - L3Y
] T

Field Duplicate Time: | OCO

<FLV\/M lvo~ = O‘OOIV\&/L/
FD - 0%0il3 21000
MmS/mmspD - MAED™ G- 03013 -MS o MW (D - GW-0301IR ~mID



Groundwater Purging and Sampling Form @D cHzmHILL
k-

SITE: WPRE Frecrms~ Well ID: min) | 8D
Field Team: S Bertps R McgZorrb Date: 2 /2/|7
Weather/Temp: U3°c  nosta, o Arrival Time: /440
Well Condition: 4oz | ' Initial DTW (ft btc): S o 10
Purge Method: gm,_[ymyy@ A~ DW Purge Rate *:

CRERR S et SoiField, PATAMGtars L P o e e U e )
7 | Purge Vol 7| [T ity B EO 1 ORP = Note color; odor,; sheen,
i@ e PH. ,s’Bﬁ‘cOnd ' T(ﬁﬁjj | rf”glnﬁ’! L_,[mV) : Lt,ﬁj:efé‘*zm
‘ 7 Y NN — - ‘ =Ty | .- :1‘ *—-“v = ”-'TJ"
s I P T il
o,gg(‘ '05 7. 51 -5 I y
0375 | §33 |2:M [-30 o lfdbe s &‘“‘“"Q
02| 6 | 2,06 | - (%4 : Jedy
0.3¢¢ | 15,0 | 2. 0% |- (Y Llee colalesd
0. | 1vY|L.0|[-7173 i
0735 | [§.0] l.vv]| -8 e
0:21¢| |45 1.4% |- 11 N W
105 AT |2.5¢ |18 (0.7 1w l.vo |- 37 g )
(b0 4o [1.51 | 9.6 [0.3%8 | 2 |139 |- .
| Lo§ ‘-(Lf 2.9 |1 Jos| b |3y | -3
‘Stabilization | T pREEE Pnseaeny b B Lt et R
AN ‘ ‘;(} 1 . 'F Ly mor f E i t 3= =
i e R
! collect field parameters in 3-5 minute intervals 2DTW depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
* stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs s target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
Sample ID: MWD r\N - o301 Sample Time: _j [/ 2.0

Analysis: & LeOB LPAL oto €PAILI OB /1161, LPABOOO. (MZEY0Cy YocrRITY TR ok B

M1 GOFIB ;) Fvvoas ;./W\
QC SAMPLE (CIRCLE):  FD MS/MSD EQ Blank TOTAL PURGED (GAL):
Field Duplicate ID : Field Duplicate Time:
Comments: puo Q64 wicerodf S o cor o

Yorow TEOW = 6. ODMj/L.
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Groundwater Purging and Sampling Form @ cHzvitL
N

SITE: (PR L Eriiman Well ID: MW - LP
Field Team: - S Bertoo 1 R. M eCornls Date:  3/0/13
Weather/Temp: Y3 °F mode dondin Arival Time:  j2Y4 O

Well Condition: A ! J Initial DTW (ft btc): 4 .05

Purge Method: ngrv’\u'( - lde QMo Purge Rate *:

R o L L T e e IFleId RATAMELeTS MR e e |

ST S| S Dl B rbiar{)'rf'l E‘“’Dg?"’ 5 70Rl5* "5 Ndte color»odoﬁ'”sheen
). | pH. | :Sp.Cond.l| L (NTU) h]ﬂgfl.ﬁ,_: )l e

é
e e = --»:-——a--‘.-.-._...-_.-,..r.._____,_,______w?
. ’ A |

e T o e ) —-[:\—_-1-'-\—-\0—!&{—7-——50—----—— P

| - TRgEy Rl Fy= ¥ el M YV S - R = "3.(“ I .. =
(310 146351 0.y {7cd | 2.94 | 6.0 [ 9%A | Foa4 | ko] et diw

54

[3;)S 14635 0.5 | Esu |24 [0.o€ | 35,2 ] 695 | 129 o
132 | 4o o8] 0¥ | g.a5 | 295 Joowr [ qug | Soq | or Vv W e ol e
15@% YOON] s g8 | 7.4 5&-‘@; apg | dee |6 e e
(3% | 4ess| s | revlaa oo a3 {asolay | e cwid
1395 | 40 LY | TR [ aiqs | o643 | i | 435 99 P
(ﬁé 46.15] 2 fsi | rub 0w ] p3 ey | T " n

13 4] 2] fgofr.ae [ oo | 5.09] g ]| 94 e

Stabiization | B

P ‘ = -?'e—-p—-ﬁ = e |

L P e P e

.-aJCnten'é’i’.é h‘,_l eAm w-.s,»g-_ _.l Tk nrj":’f) £ P

' collect field parameters in 3-5 minute intervals 2pTw: depth to water measured from top of casing; total drawdown should not exceed 0.33f

3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs  target purge rate is 0.1 - 0.5 Umin (0.03 - 0.13 gal/min)

Sample ID: MWD - W) - D 3323 SampleTime: [/ 34\

Analysis: $240f - WA*(,O(O {OANOB/3104 Wk 30D.0° SMLSHDC Y6 CER (L /YIS
oSk Lix¢ GCrtb  Rvvon &C

QC SAMPLE (CIRCLE). FD  MS/MSD EQBlank TOTAL PURGED (GAL): 3.0
Field Duplicate ID : F‘D - 030N F Field Duplicate Time: | 1OO
Comments: f)w"\o e 6| 2 dvwd Joond 6 3

Foyvans lyon OODMX/L,




Groundwater Purging and Sampling Form @ crzvitn

B ¥
SITE: AL Fyiippen Well ID: M) -8
Field Team: - S Beviow 2, Mc(anmb Date:  %/7/1%
Weather/Temp: A9 (| o:,\,z) n Arrival Time: 0940
Well Condition: az ) Initial DTW (ftbtc): 47,1

Purge Method: l_y o ( Purge Rate®; ——

Ty

e R T T 4.--1

ORPH| Notec color odor sh‘é‘éﬁ"

B L
- P et =
Bengumplng, = -. ——————r
7K ———— s
000 | 2w |55k .

AT

Staﬁlllza’non it P b i < }
e | e st

, \r_-\-‘-,j:&._ 't; 3:' _w.i ._‘ -
Crteria S| Son S| et | & )
! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should nol exceed 0.33 ft
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs ® target purge rate is 0.1 - 0.5 Limin {0.03 - 0.13 gal/min)

Sample ID: MW (LS = (- D30UF Sample Time: |00O

Analysis: ?wa; b o eAALYLOL /10t -, s 5000 | s:v\wuoo HOoqRIL /4L tﬂk 1%
7 REW-1}Y GCLEHD Rm/o-s F—

QC SAMPLE (C|RCLE). FD  MS/MSD EQBlank / TOTAL PURGED (GAL):. —

Field Duplicate ID : —

Field Duplicate Time: —

Comments: belid 3 clony on 3/(/ [T
Feorpua Tou = . 37"’13[1-—»




Groundwater Purging and Sampling Form @ crzvihL
-

SITE: __UPL - Eyiumen Well ID: (S

Field Team: S Bortor 2. W (opols Date: 3/1/1F

Weather/Temp: qo° MX(P\M C(O\I\c‘v\ Arrival Time: |O3 %

Well Condition: qo@\ Initial DTW (ft btc): 53 i0

Purge Method: J(,M\ W Purge Rate®: ~——

S R _“' B8 _-.-Z iFIe|d ParameterSJ VR S RN P e e
Tme 5 _ DIWS |° a[) ( G} ’JPH;—'; gSp 1Condv i _W :,__. L & 11 i & '(mV) __i i dJé’f?:;;éiJ

?Begm Pumpmg s ‘ ' S |

1eSo | Sto dé;\é:((l_, 8ol | 7.5¢ | 2@ g’l?.s’ Wb | W | byidthen 00 oy,

|—

‘Stabilization | #7

rr.t_'

SLCrilona a] T | S

_-..)-:' L4

— e ——

ot} s [ fn | s

g

£ klﬁ?f &l -.,.LW

! collect field parameters in 3-5 minute intervals 2pTW: depth to water measured from top of casing; total drawdown should not exceed 0. 33 ft =
stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
“for turbidity readings > 10 NTUs ¥ target purge rate is 0.1 - 0.5 Umin (0.03 - 0.13 gal/min})
Sample ID: MW IS - G-\Jd= 0309+ Sample Time:  / )T 0
Analysis: Yu,ob COACUO S PALALEE/A10:) - £A-3.0: smaSYO L YOCFR 3¢/ Y)S. L KEI
/A 13 U0 Rm’an <
QC SAMPLE (CIRCLE). FD  MS/MSD EQBIlank TOTAL PURGED (GAL): —
Field Duplicate ID : —

Field Duplicate Time:

Comments: beabd (D qedhos on 3%
Forrow Tean = Dud L




Groundwater Purging and Sampling Form @ crzvibnL
B

SITE: _ UPPR Frevian Well ID: __ M-S

Field Team: e Crwdf B Date:  0F03/i7
Weather/Temp: Ovmw»v(, W oond  Poy B Arrival Time: OB %
! y .

Well Condition: Gl ’ Initial DTW (ft btc): 3 5. O
Purge Method: ' PurgeRate®: WA Griw
A e o e et vl Eield, Parameters_:_ BRI P N et 2 SO TSI e |
- B TR _‘q'emp i : | Fndbidity ;”:‘wg‘,;.;??] R ih,lp_t_é’g“g,lo*r,*odoﬂggg"rz‘

Time | DTW2 | gal | }

. (oe).‘ _ pH

S | &osdosak 4 1.?(]:‘_ A B
) o ) Y

——— w.x-,.-tf.*-_’——-.-—" T B

s m !_..-m.-.'.-"vu- -
.:_B.EQ'H Pumping )

o = e f-—r-*-'-:--r a0 -r-—~-_:—~1

. G ' L - 7> f |
1 5, L | « -

g i -5 — e 2 =

—_—

0¥t | — | — |20 | 7293 |03 |jlb | L4Y | j23 nmgm clonfly

‘Stabilization | 7 | ?:."ﬂ A TS| SR TR Erae s S r"”":'""'_"”ﬂ_n\--»ﬂ
o | Zo0fonits]F +3% || Lq0%* | 0.3 mgl 1| S oy

 Griterias 113’.:" = i‘;w = %;ﬁm Rl et : Seseard] Peo NS o) 51|

! collect field parameters in 3-5 minute intervals DTW: depth to water measured from top of casing; total drawdown shuuld not exceed 0.33 ft

*stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs * target purge rateis 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)

samplelD: MMWHS - Gw-03091F Sample Time: /7 §4\~

Analysis:  £7 608 TFALoIO- €P4 L220G/410 |, € FA 30o. 6 {m2Sqoeq qo&f«;&f}.b/qn, z,
7336 L, /RAK TN TGC FID, e FO

QC SAMPLE (CIRCLE): FD MS/MSD EQ Blank ! TOTAL PURGED (GAL): —

Field Duplicate ID : [}J/A Field Duplicate Time: —

Comments: Fgmnw Tron 2 0,10 N:!{/L




Groundwater Purging and Sampling Form @ crzmvimnL
g

SITE: _UPER Creevian Well ID:  MUW-{OS

Field Team: - A ('/W-u Diywisn pate: Y0¥
Weather/Temp: Wi, wm_tq 5 A L[ﬂ——y( Arrival Time: OO .
Well Condition: O Initial DTW (ft btc):  48.08 7

Purge Method: &4,(744/ 6'% Purge Rate *: GW\‘B

P

i el Bl e Nl o L |

3 1 Note color “0dor;'s sheerL

)

s Purge_\fol 59 ‘:“

i L | e il |
_ Time. | '-;;Drw}"i;, (gal) J_ :

4 B el ec-e "t}

e = —

1C00 48«05 (f’z&g 1A | tsy [ost | 224 | sl | Mo |byMbawn ns ode

o

P
i ’/
.//
Stabiizzton TN | e o Fupoier fgrss b =) E e e camarees |
| T e ol ”f! ; 0my,
:lCntena J.Aﬁ; e Ex 1] FESEE ._ﬂb i ?“;*E:I“gné*fJ ¥z ‘Txk‘jlha,.. . ‘; o S
! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
“for turbidity readings > 10 NTUs * target purge rate is 0.1 - 0.5 Umin (0.03 - 0.13 gal/min)
SampleID:  IMWIOS~ 6w -0 Y T Sample Time: |Q (D
Analysis: 208, LPRGLOLD} < PALR20 BI 20.{ 4 $M 30,0, SM2560E e i1y 3,2 AYAOSEAD
rg 7 7 b {
QC SAMPLE (CIRCLE): FD  MS/MSD EQBlank TOTAL PURGED (GAL):
Field Duplicate ID : N/ A

Field Duplicate Time: ~ AYA

Comments:

Fervims TROW = 0,14 (yjIL-




Groundwater Purging and Sampling Form @ cuzviunL
E .3

SITE: _UPKR Cresman Well ID: _ W iw-8S

Field Team: - MGl [Pena Date:_(>3{ 03(17
Weather/Temp: quw——;%} Wi Aud 50 Arival Time: ~ OS(D
Well Condition: G753 . Initial DTW (ftbtc): 35,8
Purge Method: By’ Purge Rate %, (VA

ISR S = A SiaFicld PaTa eI
_ Time. f DIWZE | @) |- o)L | pn |isp. S s
AR R M e e 32 £ et S R R T D BASPRNYEC Soe sty - iy
0930 | 33| e [F1A6t] Lo [0.33 | %0 | 1047 | Y |bpbaw , md ey
//
i
- /
- //-.
_[‘:lj?q‘ -
hfﬁl/ 3
=P
3
/ a
//
\StabliZ2tor)| EDRA| S| v | s S| PR f-"’?‘.‘f'_"‘;'fi‘:%?l'g ST
e E e, Tl o e +3% N F10mvV i ey
SICitena sall| SENERINS | SRS ke ,_E_I_L |3; Gl
! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
? stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs ® target purge rate is 0.1 - 0.5 Umin (0.03 - 0.13 gal/min)
Sample ID: Sample Time: Oq ?-S
Cagli~ .
Analysis: 82608, TN L yO' CRA 9231:@/ 310.1 , EPAAR 0 " SMIB5D ¢ OCAL I His 2 516, 1, PSiUATS BC L
7 7 4
QC SAMPLE (CIRCLE): FD  MS/MSD EQBlank TOTAL PURGED (GAL):
Field Duplicate ID : A7 A Field Duplicate Time: }d//\-—

Comments:

Fexvowo TN < 0.(DM§L




Groundwater Purging and Sampling Form @ crzvibiL
-

SITE: _ {PPR Creerman wellID: W20

Field Team: - MeGrid | Dormissy Date: (%034
Weather/Temp: TN AN, Unmaed < Arrival Time: o
Well Condition: Gmd ' O S Initial DTW (ft btc): 18 4y
Purge Method: g/h@Yw«W Pt Purge Rate *:

e e

-2 L _(ﬁll___.. =5 57 Cond 5| SNTU) ) B/l _E_ ’i:ffff_':_,::,,;i
Beg’"P"'"p'"g ) ooy i S oA e S VG S R T . 1
NSO | Y, m‘hou( Ty |3 0333 [ [1054 | 26 | cloer, noeden
hss [y |08 | 152 | 1ok |08 | 09 [+ | T2 b
(200 |19 | L2 | 15F [ R0 [0%%5] 6. 652 | b -
(205 [1992.|2.0 |5+ | Fo0|0-38%]| 08 (523 | 5B t
1210 {2025 3.0 | #54 | 700 | 0353 | 1.9 [543 | 49 X
1215 [%.u1 (3.5 | I3% | Zoi [ossl | 0L |50 | 42 r
[220 |2 55| 4.0 217 | fo) loss | 93 495 | 39 e
1225 1206045 |23 | Jox [ 0380 9.0 |43s5| 35 X
130 | o |50 |2.03 | o3 | 0374 84 |W6R |34
Nk % ity EEI 10kt | S0 e
! collect field parameters in 3-5 minute intervals

7 DTW depth to water measured from top of casing; total drawdown should not exceed 0.33 #t
? stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs * target purge rate is 0.1 - 0.5 Limin {0.03 - 0.13 gal/min)

sampleln: (U020~ & - 00311 Sample Time: /9 '35
Analysis: 208" ePAbglw £PA 2RO 20,y ; TABD.0 7 SUZSH" 40O | 13452, 36,2 | HSLISGEF
QC SAMPLE (CIRCLE): FD MS/MSD  EQBlank TOTAL PURGED (GAL):

Field Duplicate ID : N Field Duplicate Time:

Comments:

Tovaws TROL = .34 ”ﬂLL*




Groundwater Purging and Sampling Form @ crzviniL
B =

(, SITE:  UPRe Creaviian Well ID:  (WW-3Y
Field Team: - MCQ/\/WU Qom_m.q Date: O?)/O_’;l (}
Weather/Temp: Overcard, brec o) Arival Time:  OFIS

7

Well Condition: G~ Wtz v yeudt Initial DTW (ftbtc):  3}.oL
Purge Method: < M«W pu'mM Purge Rate *:
e S e e s A Parameters TR TR SRR
S o | | By '2 oL.3 FTemp = '““f' ol R e ’Turbldlfy | 3RO 3 :”TORP = I;lhﬁ_}gkgolor odor;’sheen;
. Time | DTW% 4 (6) | pH iSp Cond | irr.{(NIU = er‘fg“lL]_ I{m\f) ,Jj S efé )

R t,-_._-l-.-_.‘-ﬁ—.—_

g 55 |

05 | b2 |indid | 98 | 319 0,'3iD 0.3 0.94 | 243 wmimm
0o |20

M 113 Joas | ¢ |we3 | '
QS 3285

143 | Tio 0292 | @ |84z |22g |
| 2350 | 3318 10318 loag3 [od 1wy o |+

inhid
7
3
L‘.
AT 1339 5 (934 |12 Joow [1.2 [F9u |26 H
o
]
3
)
1O

o |0800 |[3t35 130 | T Jo.2gk] 0.5 [T.2] |20 it

0305 |35.13 '
081 |3525
0815|3524
0320 [35.5

134 | 11| {p.280 1Y |20 |

g

165 [ 212|089 04 |eb2 |14 |

16f| 2 Jowy| p |53 187 | ¢
%

155 | 142 |0.788
- : 5”‘2
Stabilzaton | T =i vEanT| e “i'r:i*;f"*
Toeet| e T o P B

* collect field parameters in 3-5 minute intervals

b5 | 1%2

e e

. f‘_. b 232 L AN
;. :E‘q.ai %4"‘:{& ?.‘;'-_ P
2 DTW depth to water measured from top of casing; total drawdown should not exceed 0.33 ft

3 stahilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs ® target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)

Sample ID:  YVWLLOD 3N~ (14} » 20T Sample Time: 032D

o —o)] VSSet §

Analysis: AR QP’&ww ‘({V\’ZQOB, HOJ EPARD D SM340C; Ll’OCFm%/LH§2 342! &"’

QC SAMPLE (CIRCLE): FD  MS/MSD EQ Blank TOTAL PURGED (G}z{ 10 &fﬁu

Field Duplicate [D : N/A* Field Duplicate Time: N/ Kk
- -

Comments: e, Teon = 0,04 o JL

?\wmequ_.



Groundwater Purging and Sampling Form @ cHzmiHL
T

SITE: (PR Freomu Well ID: __ {lw/-*10
Field Team: - m (o b /@ems Date: 3~3S-/7

Weather/Temp: C)w\rcmf\ v O- s“m,;}, Lwd, Arrival Time:

Well Conditon:  Jood Initial DTW (it btc):  /J0)./pQ
Purge Method: § \)Wﬁ hp - 1832 Purge Rate *:

S 5 T N TS i :__f"_ “Field Parametersh A AR U Y, e ‘_"""
0 ¥l | PurgeVol.) *“l'emp = ._“- g “rurbld_g A TTI;Q:‘“‘ 55 ’ORP" Note color, odog, sli,e*qn
_ Time {271 ) 7-: (‘e)h, pH ;Sp.-._Con_d ___(NTU) 1 mgy | \(mV) i lefé* S 5 7

a7 Pl R E s = ¥ =1

13:33 il | 759 | 039 o.(o 165 | 34 | cae, nookr
338 300 | 220 |omyz | o |19 | ot g
3143 Bio | 227 o | 02 [ 803 | 1006 (
13.5] 0L | 75 Q47 | 0.0 | LAY |07 4
13156 8 |335 |ods [ o4 | b2 | 105 '
ol 30X |75 o429 | 0.2 |5.34 | oY i
W plo 335 |15 |owzt | O |5 | 102 |
™y s [T [owms | 0.2 |55 | o g
Ml 4 |15 {040 ] 0.0 |DUL [joz v )

Stabilization’| T | f?‘*r*f E _ Gy s e
ek ) o b e s e
! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft

3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs 5 target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)

Sample ID: mU) L\B~ 6[{] - OS O3+ Sample Time: /L/ 20

Analysis:  8)o0B, ERA o0 EPAWIOB[30. | ERA 000 , 50 )SHoe , NOCHR Befiis) 3960, RSk 175~
QC SAMPLE (CIRCLE): FD  MS/MSD EQBlank TOTAL PURGED (GAL): 2.ty

Field Duplicate ID : NA Field Duplicate Time:
Comments: _Fewow, Lion = 0@ L




Groundwater Purging and Sampling Form @ crzvinL

-

SITE: UPRY  Fuipman Well ID: LU~ )L

Field Team: - Sl Date: 5-G-] 7

¢

Weather/Temp: 5 I F | ewein . Dagau Arrival Time: . 034 O
’ f firee\ - AP-05, 17

Well Condition: PVl wel JAGLED Loese Initial DTW (ft btc): 5. 7§
Purge Method: 5 Dwets. b Ouinp Purge Rate *: %

T o,
3

“"Field Parameters’

S| ;? '-,; | Wi :ﬁrurbud&y;g}jpdg% 7 ORP;""' NBle colo jodor, sheen;
_ Time | SDTWZ ) : _"_'_';} 18p..¢ ondJ zf(NT JE L (g e e
Begln Pumping e :~ ) v Wﬂ 3 UGS NS )
qu Sl A R R T SN _w_ : . X i f s
81 |[6lqe- mrha] 705 | G4y | 344 | ©O 18 | 202
20 | bLov| 038 | .20 | L.-FY | IHH jo) 196 | 195
325 [Lu.oof 1.00]6L.R3| LS | 344 | © L. | 123
%30 [bb,oo| 1:33 365 (L83 | 344 | © | L.32] o
€35 | Lpoo| (S| TAZ | LR | 343 o S| \9i
Yu4d |bL.od| Zoo [ 163 |68 343 | ¢ [543 | 14s
gus |Lw.oo| £52 .54 | BT | BuB o 6. 23HINT
S0 |Lu.co| 290 | I | 683 | 3uL o 500 V3%
$.S5 | beas| 248 | 1z | LY | 3ye o 5.24 ["\3s
T e
: L s f‘-w'f'b.-i}_._" anes
collect field parameters in 3-5 minute intervals E DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
? stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs ® target purge rate is 0.1 - 0.5 Limin {0.03 - 0.13 gal/min)
SampleD:  (J Yo~ OW-03093 Sample Time: 9§ poO

Analysis: 8,2(ad6.. (010 ) 2320.8/3w. ; LPAZ0w 0 SNLSYeC | UO R Béfuis:d | 33%.) R 135
QC SAMPLE (CIRCLE):  FD @Q Blank TOTAL PURGED (GAL): 2.25~

Field Duplicate ID : T Field Duplicate Time:

Comments: Po),,;u, sheoy on waly cucfew - € 0.01 But.
# VM Lolec®D ZRom STl chsIiNG

Fergoss IReDY 0.04 moli




Groundwater Purging and Sampling Form @ cHz2mHILL
B

SITE: __ [/FRR  Freoman Well ID: _ Moo 44 2
Field Team: { Ymoi /e / Besan Date: 5°-9-/7

Weather/Temp: 33 Ouotcash , bj‘ﬁ??\/ Arrival Time:
Well Condition: Initial DTW (ft btc): 4. 33 ~
Purge Method: Shmor b pumto Purge Rate *:
Field Parameters '
| Purge Vol.'| = Temp Turbidity DO ORP | Note color, odor, sheen,
Time _ DTW? | (qa) : (°C) pH S_p. Cond. | (NTU) '(mglL)_ (mV) : efc.
Begin Pumping .
, . Very furbid,
lo:28 | AL33 [abat | 777 | 7.3¢{0.273| 572 | T2 2| 5  |osdition

10:28 | 42.32| 0.5 | 7.57 |1.52 (0.0 | 545 |4.7.0 | 46 |Jeiiis,

10:33 14238 | 1o | 731 |746 (0213|560 | 302 | a4 |Fvit4s,
10-3% |4238 | 1.5 | 2.47 | 1.37 (0274|443l | 228 | - |Terpds
043 14235 2.0 |7.43 |1.36 0215 | 249 | 181 | -6 |Flesmg
10:48 4238 | 2.5 [7.30 |7.35 |0.275 | 063 ﬁ'iét -6 Clearing
10:53 42.3813.,0 [7./15 |1.3¢ |0.275 |19/ | .53 | -5 |Cleenyg

/0 53 4;2,38 3,: ?\5 C (07 '7, 56 I3} '9_76 / ?7 /. “/5’ ,_17( a/garlhj

Sibiizaton| S : - | xo0dunits| +3% | +1o%* |£03mgL| £10mv
Criteria | :
! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
? stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
4tor turbidity readings > 10 NTUs s target purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)
sampleID:  Neplow Ao = G- 0309 F Sample Time: /.40
Analysis: R0 (0010 28 p S0, EMr oo 0 omisuac, 4o R 36 /as ), QSIS
QC SAMPLE (CIRCLE): FD  MS/MSD  EQBlank TOTAL PURGED (GAL): 5 )y~
Field Duplicate ID : — Field Duplicate Time:

Comments: Waler N weg\ Vol and Pnjnrl‘vz, wells

Feiigus _1t0n = OO0 m;./l_




Groundwater Purging and Sampling Form W@ CH2MHILL

SITE: __ () PRZ Frooman well ip: __ NW/-13s
Field Team: £ Demvs Date:  $—3)-) }
Weather/Temp: L3°F Da ., bawre Arrival Time: [~ ¢ O
Well Condition: (oia - Initial DTW (ft btc):

Purge Method: Bo PurgeRate®s

Field Parameters '

Purge Vol. Temp mS/ew | Turbidity DO ORP  {Note color, odor, sheen,
Time DTW? (gal) (°C) pH Sp. Cond. | (NTU) (mglL) (mV) elc.
Begin Pumping
12226 |~ |7 Az |A4p 033y [MS | 1043 | Dy
tabilizati
e ; - |t0dunits| £3% | +10%* [£03mgL| t10mv
Criteria
' collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
3stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs ¥ target purge rate is 0.1 - 0.5 Limin (0,03 - 0.13 galimin)
Sample ID: W\ 5- GIN- 05203 Sample Time: /2 15
Analysis: 8o, Goo/243e 2320, 300:0 , ISu0, S0, Weoo, KSiiZs  253.)
QC SAMPLE (CIRCLE): FD  MS/MSD  EQ Blank TOTAL PURGED (GAL): /¢
Field Duplicate ID : ~ Field Duplicate Time:

Comments:  Fecroge Lom = 005 ﬁ\g“—

|4 jmfons l)q;jfc/ on S/30/ 564%41_41:_‘1_«0&@-




Groundwater Purging and Sampling Form

& CH2MHILL

SITE: (/20 Fromman Well ID: _ 1]/ -/AS
Field Team: 4. Demys Date:. S5-31-1 K
Weather/Temp: SEF ousrcast Arrival Time: S 30
Well Condition: ool Initial DTW (ft btc): 3. 5<
Purge Method: Bail Purge Rate > -
Field Parameters '
Purge Vol. | Temp Turbidity DO ORP  [Note color, odor, sheen,
Time DTW? (gal) (°C) pH | Sp.cond. | (NTU) | (mgn) (mV) efc.
Begin Pumping
995 | T | — |Ms1 | Fsa sz | 2y |hsy [P

Siabgationi|l. . - |totunits| £3% | £10%* |t03mgL| 10mv

Criteria
! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
? stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
for turbidity readings > 10 NTUs 5 target purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)
Sample ID: MW I8~ (i - OS3il2 Sample Time: 7' )
Analysis: 8, olo/ute 2330, fIA30.0, ASHo S3io, Y50d, @Sj2S 3532
QC SAMPLE (CIRCLE): FD MS/MSD  EQ Blank TOTAL PURGED (GAL): L{
Field Duplicate ID : Field Duplicate Time:

Comments: Forrpws Tien: (3.0 ¥ [ /L

Aﬁgl\éns ‘hq,\ﬂo‘ oa  S-30-1}, enuFlid M‘g(:hgigp.




Groundwater Purging and Sampling Form \) CH2MHILL

SITE: _ /P20 Fane well ID: _ )i/~ /1S
Field Team: <. ﬁqwg Date:. §-3/-)%
Weather/Temp: Arrival Time:  9: 50
Well Condition: (hovd Initial DTW (ft btc): 575, <70
Purge Methad: o) PurgeRate®  —
Field Parameters '
Purge Vol. |  Temp Turbidity DO ORP  |Note color, odor, sheen,
Time DTW? {gal) (°C) pH Sp. Cond. | (NTU) (mglL) (mv) elc.
Begin Pumping

My | 29 Jow | 6olo | 196 | 197

Pz lIE - y - | t0tunits| £3% | +10%* |£03mgL| x10mv .
Criteria

! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft

¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs 8 target purge rate is 0.1 - 0.5 Limin {0.03 - 0.13 gal/min)

sampleD: ~ M\ 1\ - G~ 052§ F Sample Time: /() /{0

Analysis: G /o0 , (00 [0/2%30 2320, 200.0 254D, 57310 1500, L\F5, 353 3

QC SAMPLE (CIRCLE): FD MS/MSD  EQ Blank TOTAL PURGED (GAL): / 9-'

Field Duplicate ID : Field Duplicate Time:

Comments: Ferwus Tron = 040 ma /L

/()\ Sal\ons hmIDJ ond‘TJO‘l?; 60}1,0(0/ fﬂ'[lwg&




Groundwater Purging and Sampling Form

@ cH2mHILL

SITE: [ JPLL Freomon well ID: V- Jos

Field Team: S Neavs Date: S=3j~| 2
Weather/Temp: actly clod, brpzy Arival Tme: [/l ‘oo
Well Condition: Cood Initial DTW (ft btc): (s, 522
Purge Method: @61( \ Purge Rate *: —

Field Parameters '

Purge Vol. Temp Turbidity DO ORP  |Note color, odor, sheen,
Time DTW? (gal) (°C) pH Sp. Cond. | (NTU) (mg/L) (mV) etc.
Begin Pumping
— | T DS | Abs |33 | l4s 20
L D (SO . - | totunits| £3% | £10%* [+03mgL| t10mv :
Criteria

! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs 3 target purge rate is 0.1 - 0.5 Limin {0.03 - 0.13 gal/min)
Sample ID: mu./ 105- Gw- 053] F Sample Time: )/ '/
Analysis: R ) (0, {gowj‘,cq}o L 2300, 30c.0, ASuo, 53, Uspo | QSIL_; 25, 3530
QC SAMPLE (CIRCLE): FD  MS/MSD EQBlank TOTAL PURGED (GAL): | %
Field Duplicate ID : - Field Duplicate Time:

Comments: ’Rm,\é \:“),\2 0.0y M IL

gallons Doyl on  S-30-13. 6«:11,0(1 f@cwu;A




Groundwater Purging and Sampling Form & CH2MHILL

SITE: [ PRR Freoman Well ID: __ AW/ -7

Field Team: 4. Qem; Date: $—31-iz&
Weather/Temp: 2L Dol rlovelys Arrival Time: /) '5 S
v 7
Well Condition: (v o Initial DTW (ft btc): ) Z¢os
Purge Method: ()Jm \ Purge Rate 5. -
Field Parameters '
Purge Vol. Temp nS/cam Turbidity DO ORP  |Note color, odor, sheen,
Time DTW? (gal) C) pH | Sp.Cond. | (NTU) | (mg) (mV) efc.
Begin Pumping

13120 — | = |\&hly | Bos |o333 | v.o | L33 | I8

Stabizion}i® I, z - | totunits| £3% | r10%* |:03mglL| t10mv
Criteria
! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs % target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
Sample ID: mw75 - GW - 053117 Sample Time: [3')O
Analysis: Y00, (010 [ D0, LSp , B0010, 15U0, §10, U LSIi2S, 353 )
QC SAMPLE (CIRCLE): FD  MS/MSD  EQBlank TOTAL PURGED (GAL): ) }
Field Duplicate ID : Field Duplicate Time: ——

Conments: _Feqegus T = .0 m/L
27 \cjm“ons \Dm\lo{ ea_ S-38- 173 3%;{;00/ Nowwety.




(@

095 g 1915 17249 P49 |06 | 251 |)ay

Groundwater Purging and Sampling Form @ cuzvinn
-

SITE: P Friosan Well ID: 5/1/6?/

Field Team: - L. @Gmrtpm Date: &~ [- |7
Weather/Temp: 5 150, Clak: Arrival Time: 9 3¢
Well Conditon: _%4 ot bk pracl Initial DTW (ftbtc): _—
Purge Method: G ol Sp%ﬂ' Purge Rate *:

i€ld Parametars:

ilizaton |

Allena % o ; g
! collect field parameters in 3-5 minute intervals pTw: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs ® target purge rate s 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
SamplelD: S ih/a, - GU-060 | |7 Sample Time: /000
Analysis:
QC SAMPLE (CIRCLE): FD  MS/MSD EQBlank TOTAL PURGED (GAL):
Field Duplicate ID : Field Duplicate Time:

Comments: Rg‘;,dm! Seeuss ;| A weat do V‘j“"”:i iﬂl:,(_ac"’ ‘-j’/ Samféﬁs. ﬁ‘c[gr"j'\to 'ﬁmJe«J

+6 U{)‘l‘ L.:. ui‘ LOM,_

Fe mp o




Groundwater Purging and Sampling Form @ cuzmvniL
-

SITE: _UPL( - Fecine, Well ID: Stork &psidhnce
Field Team: - L (G Date: 61’/ I
Weather/Temp: Clouds 55° Arrival Time: /104 D
Well Condition: " hows St Initial DTW (ftbtc):
Purge Method: Spiapt " Purge Rate *: ek

abilization]| : b E : : :
Grtena | : ¢ : ,

* collect field parameters in 3-5 minute intervals pTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft

3 stabilization achieved once field parameters stabifize for 3 successive readings; minimum parameter subset pH, sp. cond., and turbidity or DO

*for turhidity readings > 10 NTUs * target purge rate is 0.1 - 0.5 Umin (0.03 - 0.13 galimin)

SamplelD: S fagk ~Gw~ o7 Sample Time: |(0O

Analysis:

QC SAMPLE (CIRCLE): @ @S/Mg?] EQ Blank TOTAL PURGED (GAL):

Field DuplicateD: FD o 2. —~GWwW 06 OIl7 Field Duplicate Time:_l.;% ode0
Comments:




Groundwater Purging and Sampling Form W@ CH2MHILL

SITE: _UPRR Tregman Well ID: _Mw-1S
Field Team: Treiws /B eoun Date: ¢ -2 -(7
Weather/Temp: MosHuy é vy (8° Arrival Time: (] 3%
Well Condition: Coond | ‘ Initial DTW (ft btc): [ q<l
Purge Method: Pl Purge Rate *:
Field Parameters '
Purge Vol. | Temp Turbidity DO ORP  |Note color, odor, sheen,
Time DTW? (gal) (°C) pH | Sp.Cond. | (NTU) | (mgh) (mv) etc.
Begin Pumping
Wes | — - \5.89 | 7.45 p%13 629 |S.09 | 154

o ; - |xO0dunits| 3% | x10%* [£03mgL| £10mv

Criteria
! collect field parameters in 3-5 minute intervals DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs  target purge rate is 0.1 - 0.5 Limin {0.03 - 0.13 gal/min)
SamplelD:  Mw 1S - C\W- OGO Sample Time:  ||. 45
Analysis: 260, 6o(6/TH20, 2220 366.0, 2540 , B3, 4500, Rsk 75 3532
QC SAMPLE (CIRCLEY): FD MS/MSD  EQ Blank TOTAL PURGED (GAL): 2.5
Field Duplicate ID : Field Duplicate Time: —

Comments: _ Fevyevs Tean = 0.00 mgll__
2.5 %aJLJms baled o 6-1-17 Sampled Cecovery.




Groundwater Purging and Sampling Form

\.) CH2MHILL

SITE: _UPRR Freeman Well ID: _ MW - (S
Field Team: Derive /B iroin Date: G -2-\72
Weather/Temp: Moctly <uonng ©5° Arrival Time: (0 : &85
Well Condition: Croe ' Initial DTW (ft btc): 22 gl
Purge Method: Bl Purge Rate *:
Field Parameters '
Purge Vol. [  Temp Turbidity DO ORP | Note color, odor, sheen,
Time DTW? (gal) (°C) pH Sp. Cond. (NTU) (mg/L) (mV) efc.
Begin Pumping
Wao | - |—= 14751795 p2s%ec | 113 [T.00 |\TD

Stabizatonl (k=2 . - | 0dunits| £3% | +10%* [£03mgL| £10mv

Criteria
! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 #t
¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
for turbidity readings > 10 NTUs 5 target purge rate is 0.1 - 0.5 L/min {0.03 - 0.13 gal/min)
Sample ID: A\ (LS - W -O 602V T Sample Time: |[-p5
Analysis: 2260, 6010/7420, 2320, 2000, 2540, 5210 . 45060, RSk 175, 3532
QC SAMPLE (CIRCLE): FD MS/MSD  EQ Blank TOTAL PURGED (GAL): 3, 5
Field Duplicate ID : Field Duplicate Time:  —

Comments:  Forvove, e = O. 17T W\a/ L

o
%5 OL\JaHons baled ﬁhéf’-!!ﬁd?\"l: M(QJ rewvev%,




Groundwater Purging and Sampling Form & CcH2MHILL

......

SITE: UPRER Freecmeaon WellID: NW-R5s
Field Team: DEMUS /R mu 1N pate: &-)—1 7
Weather/Temp: Moot Wy Sonny L5° Arrival Time:  [0:00
Well Condiion: (o ' Initial DTW (ft btc): 33.¢,
Purge Method: Bl Purge Rate*s ——
Field Parameters '
Purge Vol. | Temp Turbidity DO ORP  |Note color, odor, sheen,
Time DTW? {gal) (°C) pH Sp. Cond. (NTU) (mglL) (mV) efc.
Begin Pumping

10:% | — — 16,99 | b, b9 0,424 27.1 | &.%0 | |61

Shazation} 157 - ; - | zotunits| £3% | +10%* [£03mgL| t10mv :
Criteria

* collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft

? stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs 3 target purge rate is 0.1 - 0.5 Limin {0.03 - 0.13 gal/min)

SampleID: \(U/ 35 - G/ ~ 060) | 3 Sample Time: |« |5

Analysis: 960, bolo /7420, 2320, 300.0, 2540, 5810, 4500, Rk (15, 3532

QC SAMPLE (CIRCLE): FD  MS/MSD EQ Blank TOTAL PURGED (GAL): <

Field Duplicate ID : Field Duplicate Time:  ~-

Comments: Forrpne, Tiren = 0.02 ma/i_

. . - |
4 gallons bailed on 6—%0836\'1 Dampled cecovery




Groundwater Purging and Sampling Form

@ CH2MHILL

SITE: _|)PRR Freeman Well ID:  mw -9
Field Team: Demus /Brown Date: 0217
Weather/Temp: Sowwus 10° Arrival Time: | {
! . B
Well Condition: Creer Initial DTW (ftbtc): 31,02
Purge Method: Bail Purge Rate o
Field Parameters '
Purge Vol. Temp Turbidity Do ORP | Note color, odor, sheen,
Time DTW? (gal) (°C) pH Sp. Cond. (NTU) {mg/L) {mV) efc.
Begin Pumping
iC. 408 _ .
\2:30 | - T 635 6549 | 144 [ mAax]| 15T
Stabilzabon [k . : - | t0dunits| 3% | x10%* [£03mgL| t10mv :
Criteria
! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs * target purge rate is 0.1 - 0.5 Limin {0.03 - 0.13 gal/min)
Sample ID: MW A S - CGw -(NA ] Sample Time: 225
Analysis: 105 , 0010 /7420 , 2320, 300.0, 354D, H310 . Aeon , Rk 175, 3532
QC SAMPLE (CIRCLE): FD MS/MSD  EQ Blank TOTAL PURGED (GAL): 1.0
Field Duplicate ID : Field Duplicate Time:

Comments: Fercvovs Tyon= 0.0 vy ,/L

J,
1.0 ((Jt)ﬂ\lm/\b \am\d an u-1-11 Sm‘o\zﬂ( rewvaru; ;




Groundwater Purging and Sampling Form

& cH2MHILL
<

SITE: ()P~ Frepmnn Well 1D: Ashes — Eou e,
Field Team; L JSMM‘,,/ K Sleveas Date: £'-5-17
Weather/Temp: &7°F; su:m\ Arrival Time: 23 /S 575
Well Condition: O ul;. de E;uwﬂ- Initial DTW (ft btc):
Purge Method: Purge Rate *:
Field Parameters
Purge Vol. |  Temp Turbidity DO ORP. | Note color, odor, sheen,
Time DTW2 (ga) | ¢ | pH Sp.Cond. | (NTU) | (mgl) (mV) efc.
Begin Pumping

600 8520 | 536 . ¢sp|2.6 | 3177 2%

Stabilizati : -

polzaton | B : - | z0tunits| +3% | x10%* |+03mgL| :10mv :
Criteria

! collect field parameters in 3-5 minute intervals pTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft

¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs ® target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)

Sample ID: A S[ o2~ (aw—-DLOS)7 Sample Time: /{00

Analysis:

QC SAMPLE (CIRCLE): FD MS/MSD  EQBlank TOTAL PURGED (GAL):

Field Duplicate ID : Field Duplicate Time:

Comments: F¢ ~ 0.0




Groundwater Purging and Sampling Form @ cHemvHILL

*.DJVI este
site: UL Foo. . Well ID: Lashsw-Dorfitor
Field Team: L &au Mén K Steovrn Date: C~é' [7
Weather/Temp: Su, IS f. Arrival Time: ] 2. 4§~
Well Condition: Nool Initial DTW (ft btc):

Purge Method: Q:,):\,W/ coHt Purge Rate *:
Field Parameters
Purge Vol. | ~ Temp Turbidity DO ORP. | Note color, odor, sheen,
Time DTW?2 {ga) 4§ (°0) pH 'Sp.Cond. | (NTU) (mg/L) {mV) etc.
Begin Pumping
151 @ 23,15 |b-53 |»-297 I-23 | log

0@
08¢

Stabilization .
e : : - | £0dunits| +3% | +10%* |+03mgL| x10mv :
Criteria
! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs om  target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 galimin)
Sample ID: | , sLIo“/ w%ym ~6 w-0¢0617 Sample Time: | Z0¢7
Analysis:
QC SAMPLE (CIRCLE): FD D EQBIank TOTAL PURGED (GAL):
Field Duplicate ID : Field Duplicate Time:

Comments: / F,\ .0C
~ ]




Groundwater Purging and Sampling Form @ cHzmviHnL

e
SITE: _ U v nen Well ID: /ashew pGRICOLTLN
Field Team: ! Botomenn s K Shom s Date: (,, /o)1 7
Weather/Temp: Sty 55 Arrival Time: /425
Well Condition: oo o Initial DTW (ft btc):
Purge Method: WAL ~ Purge Rate®: —
_ Field Parameters'
Purge Vol. | Temp™ ! Turbidity DO ORP. " I Note color, odor, sheen,
Time DTW? : (qal) _(‘-‘C? 1 EsipH Sp. Cond. (NTU) | (mg/L) (mV) etc.
Begin Pumping

A020\6 .05 1.327 (021 | %)) |234

Stabilization ' = '
TE O | & 0.1units |  +3% +10%* | £03mg| £10mV -

 collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs ® target purge rate is 0.1 - 0.5 Limin {0.03 - 0.13 gal/min)

Sample ID: Ltl}[/mw - aq- éW’%ﬁé/7 Sample Time: /7 3 O
Analysis:

QC SAMPLE (CIRCLE):  FD  MS/MSD  EQBlank TOTAL PURGED (GAL):

Field Duplicate ID : Field Duplicate Time:

Comments: Fe rAOUS F(’/ = 0.07




Groundwater Purging and Sampling Form

@ cH2MHILL
-

1
SITE: () ﬂ/(/c\ R‘C'CA»LB_*-“L Well ID: La.m (ZJL.[ [
. " -
Field Team: A /{d “egton B Stew. ué Date: (- =17
Weather/Temp: Scm. 75 F Arrival Time: [ % 2.
Well Condition: Initial DTW (ftbtc):
Purge Method: Purge Rate *:
Field Parameters'
Purge Vol. | Temp Turbidity DO ORP. | Note color, odor, sheen,
Time DTW? {gal) (°C) pH Sp. Cond. | (NTU) {mg/L) (mV) elc.
Begin Pumping
s 2009\ 057 0357 7.88 | 1413 | 179 | none
e | s : - |zoqunts| £3% | +10%* |£03mgL| t1omv :
Criteria
! collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset. pH, sp. cond., and turbidity or DO
“for turbidity readings > 10 NTUs ¥ target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
SampleD: | ang - Gar-QbpE(7 Sample Time: | 55 75
. y 9

Analysis;  «lX
QC SAMPLE (CIRCLE): FD  MS/MSD  EQBlank TOTAL PURGED (GAL):
Field Duplicate ID : Field Duplicate Time:

Comments: / F@B . oD




Groundwater Purging and Sampling Form @ cHzmHLL
E 3

SITE: () [ Frecmman WellID: M —[( D
Field Team: L. éc wmona, K Sevens Date: ([~ /-(7
Weather/Temp: ~ Sux |, 70 - F Arrival Time:0 30 %
Well Condition: (o) Initial DTW (ft btc): === 44, §7
Purge Method: Por {péL o, Purge Rate®;  (lum / Sedhn y ‘47"
~__ Field Parameters’ ¥ : -
Purge Vol. |  Temp | Turbidity - DO ORP. " | Note color, ador, sheen,
Time _ DTW? _(ga) | () | pH |Sp.Cond | (NTU) | (mgh) [ (mv) etc.
Begin Pumping

o447 (449 42
19 g7 |45.74 1270 [ 754 o, 594 /cﬂ, 14657 | [go

2o 195 135 w763 U] ol 74152

10355 495.30| 3 ,757|13,52 147 G597 % 13,72 19¢
-~

o3¢ |4s.2¢ 4.5 (1350 l1ma losva |).54 | 369|115

43 |95.2¢ {725 [13:97 1. £ 10, 599 [ 5.9 1315 |20l
1096 |45.2¢ 5.0 |ls i 7.5) lns32 362 (1284 |203

048 | ys20| g 25 | IS5 7,% 0.5 19 ‘%lh{? 205

105 |ys at|s.60k 92 | 799 lp.5io o7 o |0, 1| 289 A

loss” | .S /q //L”/\(jk/) ._A Z/

425 |44.652+F,

bilizat - -
Siabilzator +0dunits| 3% | +10%* [£03mgL| £10mv
Critenia
} collect field parameters in 3-5 minute intervals 2pTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
® stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
“for turbidity readings > 10 NTUs ¥ target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
Sample1D: MW)6D -~ (/- 6D 71 7 Sample Time: |7 55~
Analysis:
QC SAMPLE (CIRCLE): MS/MSD  EQ Blank TOTAL PURGED (GAL):
Field Duplicate D:  TE DO 2 ~Gw-06L0 77 Field Duplicate Time: [) 0 O
i L

Comments: ~, L gty of well DY, 4D A vun- 00X




Groundwater Purging and Samplin-g Form

VP Freeman

@ CH2MHILL

wen o:/Ml/ i/f D

SITE:
Field Team: K. Sk vens _ Date: 6/ 7 // 7
Weather/Temp: 87" Senna Arrival Time: { A ?-5/
Well Condition: Ciood Initial DTW (ftbte): 4§. 72
Purge Method: G osub Pura Purge Rate *:
Field Parameters '
Purge Vol. Temp Turbidity DO ORP Note color, odor, sheen,

Time DTW’ (gal) (°C) pH | sp.Cond. | (NTU) | (mgn) (mV) etc.
14 5 | Begin Pumping

430 [48.25[1.© [156%] 9439 |0.33p [12.2 |20.%|-32 None
135 |48 2511.5 1506 .28 |0-329|(,.49 | 14.6p | 46 ,
H9p 48.25]7 &5 [15.9% [9.05 [0-227 7.0/ [13.57 |~4g }
(449 |4g25|2.5 |15 =t Q.84 |0.330 |(,.73 | 302 |47 /
450 |48-25|3.0 |15.12]|8.73 |0.330|(.95|)z00 |-47 [
1455 |4625|3.5 1977|862 |0.329 | 5.8 | (1. 34|~ 52 |
|5pp |48.25)3.75 1. 90 (8. 59 |0329 |4.48 |11 20|-52 | |
1585 |48.2514. 5 |14.85 |85 |0.330| % 00| 10.99 | -53 (
1510 |H8.25 |4 o5 |14 T2 {851 (0330 | 3.,43|10.7( |-53

515 |45 25|49. 5 |iso1 [€52|p329 |5 44 |10.52]-5¢ | N/
(542 |48.8 | F ¢ | STOP PYUMP 4—u

St;:'t'::a"f" . - lxodunits| £3% | £10%' |£03mgL| 10mv

"collect field parameters in 3-5 minute intervals

*for turbidity readings > 10 NTUs

SamplelD: MWIED - B\ -8, 0 H 7

Analysis:

‘DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
* stavilization achieved once field parameters stabilize for 3 successive rea_gi@?. minimum parameter subset: pH, sp. cond., and turbidity or DO
* target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)

Sample Time:

| sR&

QC SAMPLE (CIRCLE):

Field Duplicate ID :

Comments:

FD

MS/MSD

NA

EQ Blank

TD: Jol. 1@ ' ToC

TOTAL PURGED (GALY:

Field Duplicate Time:

2.0

N A

L fe) ©.DF




=N
*

Groundwater Purging and Sampling Form @ CH2MHILL

SITE: _ O L Frecrnon Well ID: Y/ - O2D
Field Team: / &Mmm ””A/K‘ Shovei s Date:é‘/}f/f 4

i 7
Weather/Temp: dou,]dv s bS5 o,é Arrival Time: /(j q 2O
Well Condifon: (7 Initial DTW (ft btc): 25, £¢
Purge Method: M .ﬁu."l/ Purge Rate *: /M}/ 5@1 P 27

Field Parameters '
Purge Val. {  Temp Turbidity DO ORP | Note color, odor, sheen,
Time DTW? {gal) {°C) pH Sp. Cond. | {NTU) {mgiL) (mV) etc.

0957 Begin Pumping
p9ss 13,38 1,65 [162°] g.5¢|6325 jo.q  |§.93 |-BY
oo 132,06 |kl 1997 | 503 p337 (940 12z |7 177
003 |35 (135 [/45 | 747 0.3450¢. 94 {1108 [123
1006 {3281 1,5 |1957 | 2.8 | p.34s6-06 |lo 20 |-/25
007 132,71 [1.99 1934 |7, 69 |5 345|444 [4.96— |- 117
012 2.6519 as 144 |7.57 035 [2.85 |480 |13
lois” [32.6512.95 [{%6% | LS( 5353|226 |d4g |-i0s
bis| SA VL &

7 g < Pessibl, g
(032 [24.57|3. j A
Stabilization 7 . .
V3 - - - +01units| 3% +10%" [+03mgll| £10mV -

Criteria
" collect field parameters in 3-5 minute intervals DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
* stabilization achieved once field paramelers stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs ® target purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)
SampleID: MWD ~Gw/'-0608 |7 Sample Time: |0 15/
Analysis:
QC SAMPLE (CIRCLE): SIMSD  EQ Blank TOTAL PURGED (GAL):

Field Duplicate ID : / Field Duplicate Time: /

Comments: EE ﬁs{- —ﬂeurﬂm - frmed Wﬁv\?&. =2.2£




Groundwater Purging and Sampling Form

SITE: QE“ &naz;:h

& CH2MHILL

WellID: Muw_001 D

Field Team: N —— /{(' S Jovtens Date: é-— X~]2
Weather/Temp: 720°F ¢f..ds ! Arrival Time: [ 2.9
Well Condition: " Initial DTW (ftbtc): (v, 94
Purge Method: _@L{.&L Y Purge Rate *:
Field Parameters '
Purge Vol | Temp Turbidty | DO ORP__ [Note color, odor, sheen,
Tme | DTW2 | (gal (°C) pH [ sp.Cond. | NTU) | (mg) | (mv) etc.
Begin Pumping
[20%5)17. 34 % 41] 7.0 s gpo |52 | sl g
Yy.l4 S ¢fec telle) S| D, ekt fust| drow Won-

29 (230|175 [13:% 802 |38 |agg |37 |9% € |To ohe
@ |25.56|2.0 |i2:57 g03|. > oz q 1.7 {476

(222 [25.910] 295 |12:5¢] .43 | 335 (14,5 |it37 | 45t

i224 |24.32{2.5 1279 | ¢.3% |, %85| 13,4 |10-60 |293

226190 U265 11292 | 6 o |, 395 [13.2 {10.39 |105”
1228 124.0402 - 75]12.89|s-92 1. 3% [16. 2|19, 21 ¢ 2
1A31 126.73| %0 1300 (4,79 |, 357 X3, [10.00 |-2

(23 |26.78] 3 13001873 |, 34/|30.0 14,82 |

[2%6 P6.79 | 5. 25|30 |G 7/|.393 s, 2 |4.7] |-50
St;:'t':na:f" e £0funits | +3% | +10%* [£03mgL| +10mv

! collect field parameters in 3-5 minute intervals

*for turbidity readﬁ' 10?_1 5]5/

( ) ’Itun

DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
* stabilization achieved once field pa i ers stabllize for 3 successwe readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
g‘ target purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)

LampIeID ﬂ&éll!*cg&/'(‘b(ﬁgl7

Analysis:

Sample Time: | ) YD

QC SAMPLE (CIRCLE):

Field Duplicate ID :

Comments:

FD

MS/MSD

EQ Blank

TOTAL PURGED (GAL): S <5~

Field Duplicate Time:




A7

Groundwater Purging and Sampling Form @ CH2ZMHILL

<l
site: (P Freman well ID: Ml/0.S p
Field Team: L . éﬁuma»n /}{qﬁpq Steveng Date: é— 7-17
Weather/Temp: e ’,}%“ Arrival Time: D&%
Well Condifion: B Initial DTW (ftbtc): _ &2 4 ¢

Purge Method: E) z:cb!H Pl ) Purge Rate *:

Field Parameters '

Purge Vol. Temp Turbidity DO ORP | Note color, odor, sheen,
Time DTW? (gal) (°C) pH Sp. Cond. (NTU) (mglL) (mV) etc.
Begin Pumping
0926 |62.60 2 11,87 |.Y475” 940 |290

0428 cagel. s Jsv [V [V RS

0430 G4, 79l .7¢ U500 199 | 466 4,25 g9i | 295

A3Z 64495 .85 I5.or o7 |.957| 3,95 8,35 | 291

0139|6495 | 1.oo |[49.90 |29 | usd (263 ¢35 |27¢

0135 S|IA M L /A ~] —

0954 16245 275

Stabilization B fudled =K
o P S ) ) +70 ot |y
el 1 a(WG ] t01units| +3% | +10%‘ |£03mgL| 10mv
! collect field parameters in 3-5 minute intervals DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
? stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs z target purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)
Sample ID: MW S D__ W -ObAD Y17 Sample Time: J9 3 ¢
ey
Analysis:
QC SAMPLE (CIRCLE): FD SD EQBIlank TOTAL PURGED (GAL):
Field Duplicate D - e Field Duplicate Time: __———

Comments: f, =7

,¥- Hacj *Hou“l. ColILr‘a{mﬁ PH’.



Groundwater Purging and Sampling Form

@ CH2MHILL
Rt

&)

SITE: (0L Fremon Well ID: Awo 2D -
Field Team: L. @dmmaa'}_/}(. Skiens Date:g."ﬂ:/?
/7
Weather/Temp: Cn W oclods (S Arrival Time: |} 9 &
Well Condifion: (0 A<ty Casiwg, Mot avat_well o Initial DTW (ft btc): 27 ¢+
Purge Method: @M—JL far p Purge Rate *:
Field Parameters '
Purge Vol. { Temp Turbidity DO ORP  |Note color, odor, sheen,
Time DTW? (gal) (°C) pH Sp. Cond. (NTU) {mg/L) (mV) efc.
i b’ﬁs Begin Pumping
A587124.300,7  |M34 B.7¢ hspy |07 | a3 | 1 oded ol
1159 130.02]0.40 |19.97 |3.90 |, 294 |3.u) |12.96 |38
1201 130.9511.0 |i4.85 |3.57 |« 292 |5 29 |24 (315
i204 13079 (S [1959 3. 64 |. 289 (B AT |i1.S1 |32
1207 137,021125 {2 |3.70 |. 287 |4 23 |io94 | 308
200 1312 1,5 |19.92]3.72 |. 285|547 (1028|394
(213 13016 1155 [14:99|3.70 |. 269 {3.66 | 299 ]| 500
126 |38 {165 1oy 8,70 [+29Y | 3,73]| 4.83| 297
28 | SAA NS,
232 [32,)5]|2 o
Stabilization )
citeia® | 20 e, ) o puhp +0.units| +3% +10%* | £03mglL| t10mV

" collect field parameters in 3-5 minute itervals

*for turbidity readings > 10 NTUs

Sample ID: MWw/O.3D -ﬁ&j'OéOq/7

Analysis:

DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
* stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
5 target purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)

Sample Time: [ 3 | g

QC SAMPLE (CIRCLE):

Field Duplicate iD :

FD

MSMTSD EQ Blank ’
/

TOTAL PURGED (GAL):

Comments: P/D /f’ao’rt}g well b = 0.4
f)rwuukg Zime 0D

2.90

Field Duplicate Time: /

'F-,e’ = O\Ol

V4 f)h‘ Sengse s Seems fo be off Trp bl cdrlmhuj‘



Groundwater Purging and Sampling Form @ CH2MHILL

SITE: () PRA- Freeson Well ID: MW 19D
Field Team: L. /Sa w%‘/ﬂqﬁ(. Sf“@wﬂ s Date: ( -~ 7’} 2
Weather/Temp: Soe. lpads ;, 707 Arrival Time: | D Y- S5
Well Condition: Cood Initial DTW (ft btc): j3. S |
Purge Method: ﬂ7 (4 (‘VM./ V“"‘f Purge Rate *:
Field Parameters '
Purge Vol. |  Temp Turbidity DO ORP | Note color, odor, sheen,
Time DTW? (gal) (°C) pH | Sp.Cond. | (NTU) | (mgl) (mV) etc.

/ (f / C / Begin Pumping

94 | 1607 |- - Hole " IIJ_Me,n S‘b/fa/ Dicon gl
409 lze| - |- ] S A A Y
(920 | ]72.8201.9 1297 | 5,28 |.35¢] 299 |25 |-39
1923 1899 1.8 | j2aglsils [Lzas |19 | ) aq |22
(925 | I846 |2.15” 112.29| .07 |, 32¢ |q4.d_ | Loz |52
427 |18.79]2.5 |12:3) §.03|,234 |g94 |10497 |34
142 | 1895139 |12,3> Y99 |.3329 |74 [o.00 |37
14931 [ 1990 3.5 [12.33| 9.9y |, 390 (9.3 |1w.07 |35
iy | SAMPLE]

[LISO 1$.80 &0 Z/UD S(ym//lw

Stabilization ) ’ ’(
L +01units| +3% +10%* |£03sglL|{ +10mvV

Criteria
" collect fild parameters in 3-5 minute intervals 2pTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs  target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 galimin)
Sample ID: MW I4D) - (4 - O Sample Time: /4 3 ¢
Analysis:

QC SAMPLE (CIRCLE): (ED——MSLMSD_—EQ-BLank TOTAL PURGED (GAL): /2 _ ()

Field Duplicate ID : Field Duplicate Time: : /
Comments: s (.08
Q{D “Yacle = O.1-00 Em%wbrzow




Groundwater Purging and Sampling Form & CH2MHILL

SITE:  (JPAL ~Freciman well ID: MW-04 D
Field Team: L. [S(Mymﬁnw\'/ K Steve s Date: - 917
Weather/Temp: Sun w/, /0\.(2_/; . L5 Arrival Time: ‘f‘é‘qr-q-, 17085
Well Condition g I Initial DTW (ft btc): o 7. 70
Purge Method: lﬁadnéé, fump /o w FA o Purge Rate
== Field Parameters '
Purge Vol. | Temp Turbidity DO ORP  INote color, odor, sheen,
Time DTW? (gal) (°C) pH fsp.cond | (NTU) | (mg) (mV) etc.
Begin Pumping

735 logas| | | — | - | - ]
[zgl 2.5 9 1960 |c49 | 990 | jo.€ (1117 135" | clowe ai
L7910 | - 70 |30 5579 | 97 {457 1048 | |40 | odee

1796 |111.85 | -85 117,94 |5 ¢7 |06 [3,07 |Qi30 |I12-
(799 1205 |i, 20 |17.69] 5,63 %99 | 2.3 |4.09 | 40
1750 123s1).s” [1695 [5.60 |ugy |2 |49 [I35
551 SA. UL/ €

M —

[g00 _|1ip.0o| 2.5
Stabilization
Criteria®
" collect field parameters in 3-5 minute intervals

+0.1units| +3% +10%* [£03mglL| +10mV

pTw: depth to water measured from top of casing; total drawdown should not exceed 0.33 t
* stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs * target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 galimin)

SampleID: M 04 D— G — AT )7 Sample Time: | 7}3/

Analysis:

QC SAMPLE (CIRCLE):  FD  MS/MSD  EQ Blank TOTAL PURGED (GAL): P (;2 S
Field Duplicate ID : Field Duplicate Time: g /
Comments: Mufty. s ' — i 7 E = 7, 9,

Bvxghkv%:r M’a;g




Groundwater Purging and Sampling Form @ CH2MHILL

SITE: ()l Fracmon Well ID: (WS 5-F £
Field Team: [ é: —— Date: Jo—/ < - [7

Weather/Temp: o 49 Armival TimeJ 5 5 O

Well Condition: G - Initial DTW (ftbtc): —
Purge Method: —FowetFO— Lucat Purge Rate *: .

Field Parameters

Purge Vol. |  Temp ® Turbidity DO ORP  |Note color, odor, sheen,
Time DTW? (gal) (°C) pH Sp. Cond. (NTU) (mg/L) (mV) efc.
Begin Pumping
o738 | — |+ 1339|564 |.3€9 [0.3T |Boo+ 913
becal | —T1— ]
Ca
0790 13.99 1343 | 294 |03 |99 [394

lv7

tabilizati
Stabiization | . - | zotunits] £3% | +10%* |t03mgL| t10mv .

Criteria

"collect field parameters in 3-5 minute intervals DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft

* stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs  target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 galimin)

Sample ID: (WSE-EFF- G 064417 Sample Time: O 40

Analysis: 4260, £09D LNV

QC SAMPLE (CIRCLE): FD MS/MSD  EQ Blank TOTAL PURGED (GAL):

Field Duplicate ID : Field Duplicate Time:

Comments; F&‘fO‘ O

+ pu et Cc-'lJ’Vﬁ"l"y KWP-LES




Groundwater Purging and Sampling Form & CH2MHILL

SITE: [Frecme. - PLL Well ID: (IG5 -1, £-
Field Team: L, gaumaw\ Date: 6-/9-17
Weather/Temp: S F ) Arrival Time: 052 ©
Well Condition: — Initial DTW (ft btc):
Purge Method: ﬁauo:,} Purge Rate *: /
Field Parameters '
Purge Vol. Temp Turbidity DO ORP  |Note color, odor, sheen,
Time DTW? (gal) {(°C) pH Sp. Cond. | (NTU) (mg/L) (mV) etc.
Begin Pumping

0835 | — || |izso|sx|-23¢>]0.67| .73 3y

Ogss | | |

Stabilization )
g - - . +01units| +3% +10%* |£03mgL| £10mV -
Criteria
' collect field parameters in 3-5 minute intervals 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs 5 \arget purge rate is 0.1 - 0.5 L/min {0.03 - 0.13 gal/min)
SampleID: (JSE — | f-rory —O6I417 Sample Time: ¢ ¢,
Analysis:
QC SAMPLE (CIRCLE):  FD  MS/MSD EQBlank TOTAL PURGED (GAL):
Field Duplicate ID : Field Duplicate Time:

Comments; Fe ~20.0




' -

Groundwater Purging and Sampling Form

@ CH2MHILL
£

SITE: Ul Freeman Well ID: MW/ [7D-

Field Team: L‘ /éuma,m Date: 6 -[Y—/7
Weather/Temp: S ;. 56 F Arrival Time: /¢ 2 7
Well Condition: Good Initial DTW (ft btc): £3. 2]

Purge Method: p‘.,{,l{ Pumf? Purge Rate *:

: Field Parameters '
Purge Vol. | Temp Tubidty | DO ORP__ [Note color, odor, sheen,
Time pw? | (gal () pH  {spCond. | (NTU) | (mgyy | (mv) etc.
Begin Pumping

2o k=l 75 [iSus st [ 1391wy [0

1209 6837110 [[317 1532960 |12 as |-z Grea lne.
1200|6395 | U5 |15+t8 |60 211,963 | 129 |25 [ 23 )= |
212 6949128 |1506\s.2) |,as2] 169 g9 |->34

1216 [70.¢) 1.5 |ISdp|s2y | D1z |57 |15 729

29 |75 |16 |15 29506 | 934|155 |7.43 | -293

1231 7185 Vg0 [ 19.9¢]533 |. goc |iss |13 |- 297

1223 172.90|1.90 [14:99|5:37 | 793|146 |7.27 |29

1225 (7275130 Y491|S42| - 75¢ [13¢ (71,09 |~ 250

123 | 9 A 1P L

12473 ##;E’_:’J 3.5

Stzﬁitiznzﬁf" i : £01units| +3% | +10%' |+03mgL| £10mv

* collect field parameters in 3-5 minute intervals

*for turbidity read

ings > 10 NTUs

‘DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33
? stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. eond., and turbidity or DO
: target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)

SampleID: _ My |7D-GU/-06147

Analysis:

Sample Time: | .20

QC SAMPLE (CIRCLE):

Field Duplicate ID :

Comments: & = .19

FD

MS/MSD  EQ Blank

TOTAL PURGED (GAL): 3. &

Field Duplicate Time:




Groundwater Purging and Sampling Form

@ CH2ZMHILL

g

SITE: F\é%%f’mm Well ID: 442" wap

Field Team: L /,)m”,,'ﬁnn/:]la, C/lf{u,k Date: 6*77"/ {
Weather/Temp: Courd Din c,\m{ da, W(°F Arrival Time: ¥ 15 20
Well Condifion: . 3 Initial DTW (ft btc): 2 L1 0
Purge Method: Purge Rate *:

Field Parameters '
Purge Vol. Temp Turbidity DO ORP  INote color, odor, sheen,
Time DTW? (gal) (°C) pH Sp. Cond. (NTU) {mgiL) (mV) efc.
Begin Pumping

1539]i925 [,50 |56 [671 | 272|500 | g0y |- 75

15491 |15 39| FS |y |63 | 3qglar0 ]y 65|33

,brylf Igtéj/ .25 |12 é:l'lg : }79 20,5 1’37 A2 .!/(1#' C\‘J/oé
JS47 18, gs| 15 (1105|630 . 3730148 (70779 |4 odi
50 1,09 I.g |joaql6t |.374 |127 |6.97 (-3 |/
[55311928|2.3 [1097]5a¢ | 379 s.¢ [6: 92| ©

sis| A P/E
1601 |29.23| 4.0

Stg:'t':naa"f" £0dunits [ +3% | +10%* |£03mgL| z10mv
! collect field parameters in 3-5 minute intervals

2pTw: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft

* stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs

Sample ID: W %*GW-OGI‘LI?

5 target purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)

Analysis:

Sample Time: /5 5

QC SAMPLE (CIRCLE);

Field Duplicate ID :

Comments:

FD
{

MS/MSD  EQ Blank

Fe/: o, 3/

TOTAL PURGED (GAL):

Field Duplicate Time:




p—

Groundwater Purging and Sampling Form @ CH2MHILL

SITE:  UPLL Freeman Well ID: MWw—06pD
Field Team: 1. [&MM an'/,_TM, U]Rich Date: 5-" [s~17
Weather/Temp: 57°- cheda (m}, Arrival Timeﬂé 50
Well Condition: %_,pi Initial DTW (ft btc): | 2495
Purge Method: Purge Rate *:
Field Parameters '
Purge Vol. {  Temp Turbidity Do ORP  |Note color, odor, sheen,
Time DTW? (gah) {°C) pH Sp. Cond. {NTU) (mg/L) (mV) efc.

Begin Pumping

1385F | (4| .5

747 |130%51 .S 1904 |¢. ea| 397( |, ca] 75| 221

750|303l Lo | 2,970 7 (369055 237 | 5,,

75% |130% 1,25 |j2.,72 y 23 4 377 R/ 7,94 )9¢

756 ()3055(1 75 (12,76 |6.95 |39 | (o |735 |19/

(G 1%0.96 |2 25| 12,84 .94 |, 3%¢ 52 .99 | 195

Dyod |09 V297 | ¢, 4y |, 356 737 | (£3

22N £ 4

Oglg |po.v |5.9

Stabilizatio
Hzaton £01units| 3% | +10%* |:03mgL| £10mv

Criteria
" collect field parameters in 3-5 minute intervals ‘pDTW: depth to water measured from top of casing; total drawdown should not exceed 0.33
* stabilization achieved once field paramelers stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs * larget purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)

. —

Sample ID: MW O G D —G\V~06[S/7 Sample Time: O Y05
Analysis:
QC SAMPLE (CIRCLE): FD MS/MSD  EQ Blank TOTAL PURGED (GAL):
Field Duplicate ID : Field Duplicate Time:
Comments; Fez p.o




Groundwater Purging and Sampling Form

@ CH2MHILL

L
SITE: _(JPUR - Freems o Well ID: Mu/- 9D
Field Team: L\@q.«,mam /j_am,‘a lgrowu Date: C ~(%5 - |7
Weather/Temp: <7 C,{qusr Arrival Time: ¢ 22
Well Condition: 8 ond Initial DTW (ft btc): 5¢. 05
Purge Method: 4 b £h. /"ﬂf\-f‘,él‘. oy Purge Rate *: il
Field Parameters '
PurgeVol. | Temp Turbidity DO ORP  |Note color, odor, sheen,
Time DTW? (gal) (°C) pH Sp. Cond. | (NTU) (mg/L) (mV) efc.
Begin Pumping
L6OH
1D Sé,}c’r ,55/ 1342 |gs5 |«9S2 13,10 |5.3(0 [I3y
1018 | 565 o |jas0 959 |, 456|250 |9.25 139
1021 |5¢.3y |].0 [1207|%9.3q Chsp |12 | | 143
Joa4 |5634 |1,3 | IW90 (g0 2 | 498 |39 |52 |iso
0.7 |5g | 170 |1 S6 87,81 -4997 | 1,79 |&.09 | 160
l030 |56.33| 2.0 [[N90 |7.39 T8 | [ 1/ |57 |17¢
1033 15633 220 |79 |709 | 497|129 |50 |50
02¢ [56.3¢ [* 60 |77 |75~ |99 |1.8( {512 |Is
ot | 1S N\l | =
toss |56193|e, ¢
St;:'t':na:f“ £0dunits | +3% | +10%* |+03mgL| 10mv

' collect field parameters in 3-5 minute intervals ‘DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 t
* stabilization achieved once field parameters stabilize for 3 successiye readings, minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs ” target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)

Sample ID: MW/?D ~GW-06 |S17

Analysis:

Sample Time: [ O 9/)

QC SAMPLE (CIRCLE): FD  MS/MSD EQ Blank TOTAL PURGED (GAL):

Field Duplicate ID : Field Duplicate Time:

e = oy

Comments:




Groundwater Purging and Sampling Form

@ CH2MHILL
L

1

B

SITE: , Well ID: (L 2.6
Field Team: { /Suumwn/:f, gfowv' Date: f—}‘UUC'—/f_’/f
Weather/Temp: }[0\40‘§ 5 7:' Arrival Time: | o0
Well Condition: } Initial DTW (ft btc): &4 .50
Purge Method: Purge Rate *:
Field Parameters '
Purge Vol. | Temp Turbidity Do ORP  INote color, odor, sheen,
Time DTW? | (gal °C) pH | sp.cond. | Ty | mgy | mv) ec.
Begin Pumping
64,53
1251|6960\ 75 1949|790 | 376|114 {1837 Y6
12673 [€460)1.2¢ | 13,02[%99 | 351 |20 liz.9/ [ 192 | Cleac #0J]
1255 Yy, 59| LB 12.93| 209|399 0.4 11094 | 152
1257 64,59|2F | pa2 | F.99 1344 |11y g2 |140
I&S? G458 2\7{ j290 |7, 495 | 394 };0/ lo.g2 | 177 (e L 2ot
B ERAy, 3,08 | 13,00 Zo4 |,392 |bg7 |00 (193 )
1303 éq,f7 3.35 | 13.f¢ (69 {395 | .56 |as7 |4
i305" 169657 13,55 [i%% \cq2 |.392 |+ |9.17 |17¢
|307 |¢us¢|3.80 13,40 |€98 |/34) |2.2) |£.7¢ 196
1209 by,ss|a0 [imy3 [Fax | 392 osylges |iso
Stablization £0unts| £3% | +10%* [£03mgL| *10mv
Criteria

 collect field parameters in 3-5 minute intervals

*for turbidity readings > 10 NTUs

W2 -GwWw-0Q6Is )7

Sample ID:

Analysis:

‘DTW depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
* stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
* target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 galimin)

Sample Time: | Z 2 ~

QC SAMPLE (CIRCLE):

Field Duplicate ID :

Comments:

FD

MS/MSD  EQ Blank

TOTAL PURGED (GAL):

Field Duplicate Time:




Groundwater Purging and Sampling Form

@ cH2mHILL

siTe: L4 Treennr, well ID: {...) codf

Field Team: L Koo, oroen Date: ) ~20-( 7
Weather/Temp: £07 Sun Arrival Time:( 3o (
Well Condition: S ol o B e Initial DTW (ft btc): _—
L S
Purge Method: Purge Rate *:
Field Parameters '
Purge Vol. | Temp Turbidity DO ORP  [Note color, odor, sheen,
Time DTW? (gal) (°C) pH Sp. Cond. (NTU) {mglL) (mV) etc.
Begin Pumping
i -~
i3]0 — | - 1739 [41*+ %01 l(),Z_ 185 1223 ﬁmj@z
7
¢ Colo T
Stabilzation | . - |+otunits| 3% | +10%* |203mglL| t1omv .
Criteria
" collect field parameters in 3-5 minute intervals pTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 it
* stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*far turbidity readings > 10 NTUs 5 target purge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)
Sample ID: R{’/:j‘ 6’1 W= 06)01 7 Sample Time: B / $
Analysis:
QC SAMPLE (CIRCLE): FD MS/MSD  EQ Blank TOTAL PURGED (GAL):

Field Duplicate ID :

Comments:

Field Duplicate Time:

E,; Ny,




Groundwater Purging and Sampling Form & CHZMHILL

SITE:  prR Well ID: _Tginpsohl £ES we L

Field Team: GREFR /BROWN) Date: _ 6 -2 - (7
Weather/Temp: _FaRriy soany %0 ° Arrival Time: ) 2 : 35
Well Condition: G OAD Initial DTW (ft btc): —
Purge Method: GRAR Purge Rate *: —
Field Parameters’
Purge Vol. |  Temp Turbidity DO ORP  INote color, odor, sheen,
Time DTW? {gal) (°C) pH Sp. Cond. | {NTU) {mg/L) (mV) etc.
Begin Pumping

IQ:4af — — 1683|4950 |0.28D| 0.0 | 20.93| &

Stabilizati
abiization . - | +0dunis| 3% | s10%* [£03mgL| tomv
Criteria
* collect field parameters in 3-5 minute intervals ) 2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
* stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs 5 larget purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
SampleID: TLipRSAN - CW - 0626 (7] Sample Time: | 240
Analysis;
QC SAMPLE (CIRCLE): FD MS/MSD  EQ Blank TOTAL PURGED (GAL):
Field Duplicate ID : Field Duplicate Time:

Comments: QUEgﬂd 2p010% ggam‘ms prior 1o m"&njs + Sampla_

Fe?t =(.22 ngﬂ_




Groundwater Purging and Sampling Form

@ CH2MHILL

AL
SITE: __ UPRR FReemAN Well ID: __mwg{D
Field Team: GrEER / RROWN Date: Lo 2 |3
Weather/Temp: OVErCAST “I5° Arrival Time: {0 3¢
Well Condition: [P Initial DTW (ft btc): 30.02
Purge Method: Svbmers e, Purge Rate *:
Field Parameters '
Purge Vol. |  Temp Turbidity Do ORP  |Note color, odor, sheen,
Time DTW? (gal) (°C) pH Sp. Cond. (NTU) (mg/L) (mV) efc.

I I i 3 / Begin Pumping

101513020 0.5 | 1541 6. 77 lodT0| T e | 18] |13

WA [302T| 1O [15.271 694 |o4s) | 4.9 | 730|203

hal 36,00 +5%15.89699 |o.4449] 1.4 | 712 | 202

24 136.20| 1.5 |15 77| 93 |0.45%0| 0.0 | 7.10 | 202

Stabilization .
1 g - - +0.1units| +£3% +10%* |£03mglL| £10mv -
Criteria
" collect field parameters in 3-5 minute intervals “DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 ft
* stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs ( * farget gurge rate is 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)
Sample ID: M| Qq D - (%m | - o 2%‘ - Z Sample Time:  {{ W D
Analysis:
QC SAMPLE (CIRCLE): FD MS/MSD  EQ Blank TOTAL PURGED (GAL):
Field Duplicate ID : Field Duplicate Time:

Comments:  Fe2' -~ o.00 mall
g




Groundwater Purging and Sampling Form & CH2ZMHILL

=

SITE: UPRR_ Well ID: _pMaRiow ey #2
Field Team: GREER/ BRoWAI Date: ¢,-R¢-17
Weather/Temp: SUNNY S5° Arrival Time: /< :p2Q
Well Condition: GooD Initial DTW (ft btc): </) 27
Purge Method: SUBMERSIBLE Purge Rate *:
Field Parameters '
Purge Vol. |  Temp Turbidity DO ORP | Note color, odor, sheen,
Time DTW? (gal) (°C) pH Sp. Cond. (NTU) (mg/L) (mV) etc.

! v\ 5 Begin Pumping

oo [459]|6.25 |1T.a4 | 416 [6.328]| 148 | 28500 | 44
1423 14153 |o.5 |10 | ¢4pl0.3(3 | 183 | 219 | -0
426 4152 |0.6 |61 |o03i12 | 13% [49.97 |-4%
1494 [4iza |05 [ 1102|705 |0.29d |02.83 |97 | -59
432 141582 6.8 |[11.15 | 7.3 |6.309 |39.3 |$.5Q | -63
1435 4152 ] 1.0 [11.06|T.16 |6204|5L5 |%.59 | -6y
143 14152 1.y [11.5% 705 |0313 |34.0 [1977 |-G
Mal |disa] 1.2 [11.20|685 [0.3205 |360.5 |%.09 |-5%
A4 141521 1.3 1109 {¢.a3 |0.205]30.0 |s.01 |-56
1447 Jdiga ] 1.5 11,81 [6.8 [6-318 | 291 |7.34 | -50
450 (4152 | .¢ [ 1130|681 |030% |22 |[1.33 |-5]

lization | At.52 | (. 7. 79 . 030 25.2, | 1-14 -51
Stabilization : .71 17.95 icoo.?units 29 1?0%4 L03mgl| £30my

14

Chitera’

" collect field parameters in 3-5 minute intervals *DTW: depth to water measured from top of casing; total drawdown should not exceed 0.33 &

* stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs s target purge rate is 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)

Sample D: _MpRIoWBZ - G(W- Ol2LIE Sample Time: | 500
Analysis:

QC SAMPLE (CIRCLE): FD  MS/MSD EQBlank TOTAL PURGED (GAL):

Field Duplicate ID : Field Duplicate Time:

Comments: Fga* = O,714 a4/
—r




Groundwater Purging and Sampling Form

chawm-

—

Project Name: UPRR Freeman WellID: MW -/ D
Field Team: Demwns. Hamplhee, s Date: sp -/0 —)7
Weather/Temp: C,IO.,\,A«\_,/‘ p oo; i Arival Time: /] : 5 ©
Well Condition: 5 oo j , Initial DTW (ftbtc): _ ) 34
Purge Method: IJ[, le Acler,— pora p
Field Parameters’
Purge Vol. | Temp ORP Sp. Cond. | Turbidity DO Comments (color, odor,

Time DTW? (gal) (°C) pH (mV) (uSfem) (NTU) {mglL) sheen, efc.)
‘2 L0 { _ 0 y - e - a :ﬁl:;\;:l;gg setup, just prior to
12:07 1293v1 0.3 1)).52] 79) | 521 |0:3551 467 | 2.96 | mildl o.dy
12212 {74, 02 py |4, 18] 730|520 |p.357| 539 |292| ~ f
121712684 0,6 (1098 7,21 5/8 16.355| 218 |3.23| c/eov
1222|2445 | 0.9 |10.98 ]| 7.18 | 62% 5353 320 [ 3. 04|, oo
12:27 12796 | 1.2 1096 | 7.17 | 518 |o3ss| ¢.0|2.29 m.'lJ}. Layh A
Stab.i'iz.aﬁf 2 +01units| +10mV | 3% +10%* | £0.3mglL

Criteria

! collect field parameters in 3-5 minute intervals
2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.1 m (0.33 ft); target purge rate: 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)
¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

“for turbidity readings > 10 NTUs

Sample ID:

QC Sample (circle):

MWID - 6W=- 91017

FD

MS/MSD

EQ Blank

Field Duplicate ID: _ Fernvovs rren-- 034 mefL
J

Comments:

Sample Time:
Total Purged (gal):

Field Duplicate Time:

[2 30

i) P




Groundwater Purging and Sampling Form

Project Name: UPRIE Lrevmern

Field Team: Leyns, Memploess
Weather/Temp: cSavcte ,deizell, 26/~
Well Condition: c oo,,/(

Purge Method: uba sJer

Well ID:
Date:

Arrival Time:

cham:

MW - /S
/D -12-17
/3: 597

Initial DTW (ft btc): 20,28
(bailect f)rcv;b“) ¢/0.7>

Field Parameters '

Purge Vol. | Temp ORP Sp. Cond. | Turbidity DO Comments (color, odor,
Time DTW?2 (gal) (°C) pH (mV) (uS/em) (NTU) (mglL) sheen, etc.)
0 -z b o — ¥ 1 following setup, just prior to

purging A

¥ 1S IYERrTY)

A 230 |¢47 | 200 e

1420 709 146,90 | 40 |p.§20 | 2/5 | %4.30

Stevalzation lice - : - | #0tunits| 1omv | £3% | s10%* |£03mgL :

Criteria

! collect field parameters in 3-5 minute intervals

2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.1 m (0.33 ft); target purge rate: 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs
SamplelD: MW |$ - (-w—)D]2 |2
QC Sample (circle): FD  MS/MSD  EQ Blank
Field Duplicate ID:

Comments We” ba;l(d c[/\—, Eay £t~ 0S5 5{(9

Sample Time: /44 ] >

Total Purged (gal):
Field Duplicate Time:

7 v
lfe Zf'. 0.5Y Mj’/z—-
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Groundwater Purging and Sampling Form ch2w-

Project Name: ~ UPRR Freeman WelllD: "AW- S D
Field Team: Dt I i LE i Date: /p. )pp -/ 7
/ 7
Weather/Temp: Ve fonlls coo/ Arrival Time: 0 8 :/0
7
Well Condition: A Initial DTW (ftbte): 62, 6.0
7
Purge Method: ALERS Hion  woin sl
L 7/
Field Parameters'
Purge Vol. [  Temp ORP Sp. Cond. | Turbidity DO Comments (color, odor,
Time DTW? (gal) (°C) pH (mv) (uSfem) | (NTU) (mglL) sheen, efc.)

i 0 ¥ following setup, just prior to
02 %3 62.57 2 3 3 5 E purging
0859 163.36| 0.5 | i125| 6.49[289 |owr | 205 £ .70
0903 163 | 0.7 | 1). 84| 6349 | 29% |p.393] 2+.2| 6.22
09-0%163.60| 0.8 | il495| 7.08 | 297 | p.395| 24.) | 6.00
09:13 16345 1.0 |1z | 7.21 | 295 | p-392] /64 |5 92

09:14 |63.63| )2 |)o.N| 7.2y| 792 | 039 /7 | 5.8

09.23 163. 63 /¢ /22| 7.27] 234 | 6:385] £.0 | 6oL

Stabilization

oy - - +0dunits| +10mv | 3% | +10%* |+£0.3mglL
Criteria

' collect field parameters in 3-5 minute intervals

2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.1 m (0.33 ft); target purge rate: 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)
® stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs

SampleID: MwWSD - GW- /O/0 17 Sample Time: ©7:25
QC Sample (circle): FD MS/MSD  EQBIank Total Purged (gal): ). %
Field Duplicate ID: Field Duplicate Time:

Comments: ) “ 5'1'&-’).(;4 e imd 6)4‘/;{1/ Darn D
7 7

Fenv\r, il‘e‘/\ - 0.0B 0{\5“/




75

I 4 . B ! B . -
( Location f?\&;maﬂ, W/f_ Date f,‘,' ) -5 I& Location _ [ nesem, k/""' Date }C 3 »"P
Project / Client \/I‘}Iilf _J'T\-é?m Project / Client UPM M

Task: B9 Goheur | Gupldy | MW-GO  Poge Lo, ||| A 129,22
' Lf,u{qﬂar /FM 'Lf(; i’ Mc;ﬂ? f{!-'w"rf;a | | ; : : f t i F‘tty \:jdb'u -'}U'Sc‘!{;(
Coraw = Hiery Q@ms - . Fevows Lion = Ogyh
0% Aviv ok, Bron  whp al A-60 D O
Calbesle, | | T ke~ Civﬁfm
tq’l;b(c:hh; }Q/ bt - FGDI1Y)|
| {'} '} ; [:),,{}G
_Tn}ﬂg"‘_U-U ';xvgz;\?:ﬁ
| Do -| 1332 Sl e O
’E 3 W S T
A2 I WS
. AP Y YR
(- 22| 3] =2 2|2 |
A O -Toey | - 2
o~ i & 2 =
AN HEFFD N
3
= I RN 3
GARLL N a X
2 &
| | _ [
R EER =
N2 &z 5% = 2
é?"_ﬁ:‘;ﬂ 3‘\- .Rg_u':;;
T 5 ¥ e o )




Groundwater Purging and Sampling Form chm

Project Name: PRI EFreemen WelllD: pmw - £ S
Field Team: R 2 e Sy Date: so-/b. (~
7 7 e
Weather/Temp: clowele. s« ZBECF Arival Time: /0 -~ & &
Well Condition: 0 Oé( Initial DTW (ft btc):
[
Purge Method: bark-
Field Parameters '
Purge Vol. |  Temp ORP Sp. Cond. | Turbidity DO Comments (color, odor,
Time DTW?2 (gal) (°C) pH (mV) (uSfcm) (NTU) (mglL) sheen, etc.)
) hy x ki 3 5 b follos{ving setup, just prior to
purging
-ﬂaﬂn "
Tis 7.90 | 7.22 | |70 | 0.28¢ %00 3| 4.40

Stabilization
Criteria®
! collect field parameters in 3-5 minute intervals
2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.1 m (0.33 ft); target purge rate: 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)

¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs

- - - +0funits| 10mv | +3% +10%* | £0.3mglL :

SamplelD: MW ES - &W - /pj2) 7 Sample Time: /. 55
QC Sample (circle):  FD  MS/MSD  EQBlank Total Purged (gal):
Field Duplicate ID: Field Duplicate Time:

wmpr A 4
Comments: w-e /I —b&v-z-#p:%v.‘ou) 4 e,

7
t('CVr—a-s iroo - 0. l7 Mj//L'




Groundwater Purging and Sampling Form

chawm:

Project Name: UPRR Freeman WellID: MW - 6 U
Field Team: Demes  Hemolees S Date: jo-/0 -17
7 7 7
Weather/Temp: perdl Joody , coe! Arrival Time: /o + 17
7 7 7
Well Condition: 400 Initial DTW (ftbtc): <7, S/
V4
Purge Method: _bladdi pn
7 7
Field Parameters '
Purge Vol. | Temp ORP Sp. Cond. | Turbidity DO Comments (color, odor,
Time DTW? (gal) (°C) pH (mV) (uS/cm) (NTU) (mglL) sheen, etc.)
/o 5' g 3 7 4q 0 & g 5 3 = 3 ::::Igir;i;g setup, just prior to
Stabilan | - L - | 0tunts| £10mv | £3% | £10%* | £03mgl :
Criteria

" collect field parameters in 3-5 minute intervals
2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.1 m (0.33 ft); target purge rate: 0.1 - 0.5 L/imin (0.03 - 0.13 gal/imin)
® stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs

Sample ID:

QC Sample (circle):
Field Duplicate ID:

FD

MS/MSD

EQ Blank

Comments: }“5\[4)(,(_#( ner~n" b,c.ol&(,L/ /Il'lum)j
T pemp dicd wol wor}&

Sample Time:

Total Purged (gal):

Field Duplicate Time:




Groundwater Purging and Sampling Form

chawm.

Project Name: DPRR Freemen WellID: MW - 4 U
Field Team: Pevavs, e phress Date: 0o —/2-)7>
¢ 7
Weather/Temp: s Pl ¢ fouit Z 4~ Arrival Time:  J/: /0
7 7 7

Well Condition: g0l Initial DTW (ft btc):

[o4
Purge Method: b/ liv

Field Parameters '
Purge Vol. | Temp ORP Sp. Cond. | Turbidity DO Comments (color, odor,
Time DTW? (gal) (°C) pH (mV) (uSfcm) (NTU) (mgiL) sheen, etc.)
0 . L = s = i following setup, just prior to
purging

30 9.9 | 693 | 172 |os7é [ 26.6 | .59
Stg:'t';zr:'f K - {zotunis| £1omv | 3% | £10% |£03mgL :

! collect field parameters in 3-5 minute intervals
2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.1 m (0.33 ft); target purge rate: 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)
® stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs

MWEU - &w - )02 )7

Sample ID:

QC Sample (circle):
Field Duplicate ID:

Comments: wue#

FD  MS/MSD  EQBlank

PMMP{"( clr7‘

[2Ia TR RV Jc\g,

Sample Time: // ! 2o
Total Purged (gal):
Field Duplicate Time:

fo\’-\l;

/<Gy

7/
.07 th)i—




Groundwater Purging and Sampling Form

cham:

Project Name: UPRR Freeman WelllD: MW -79
Field Team: Devavs. Ioanoheens Date: ,p.70-/7
7
Weather/Temp: clo.dd, c.. ) Arrival Time:  j7:$Q
—1
Well Condition: ool Initial DTW (ft btc): _—
Purge Method: baileol el L oA »
( /
Field Parameters '
Purge Vol. | Temp ORP Sp. Cond. | Turbidity DO Comments (color, odor,
Time DTW? (gal) (°C) pH mv) | (@uSlem) | (NTU) | (mglL) sheen, etc.)
— Sl 0 5 o K ", » 5 following setup, just prior to
purging
bal - :
1902 — &g 02V | F 10 | S) o314 | 374 |9.32
St::':::'f | = . - | xodunits| £tomv | £3% | £10%* |£03mgl .

' collect field parameters in 3-5 minute intervals
2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.1 m {0.33 ft), target purge rate: 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs

MWZS - Gw - /D)p) >

Sample ID:

QC Sample (circle):  FD EQ Blank

Field Duplicate ID:

Sample Time: j4 ‘0S5

Total Purged (gal):

Field Duplicate Time:

Comments: g b Sy, b yé//aw]-u\ beil, .
V4 J
'}Cevru‘ct Tvos = OD.|D th ,/(_

necvh, 7o 701-’0{*7
v 7 e




Groundwater Purging and Sampling Form ch2/m

[ ]
-

Project Name: OPRR Freew .. WelllD: Mw/-985
Field Team: Pemes Humphrese Date: /o0-/2- /2
. ~ =
Weather/Temp: Soedy . U CE Arrival Time: )30 S
Well Condition: 4.0 G/‘,( Initial DTW (ft btc):
J
Purge Method: [
Field Parameters '
Purge Vol. [ Temp ORP Sp. Cond. | Turbidity DO Comments (color, odor,
Time DTW? (gal) (°C) pH {mV) {uS/cm) (NTU) (mglL) sheen, efc.)
0 s " ! A = = followlng setup, just prior to
purging
/32y 10,62 6. 4% | 209 | 0.394| 6y.9 | 343

Stabilization

Y - - - +01units| £10mV | 3% +10%* | +0.3mg/L
Criteria

! collect field parameters in 3-5 minute intervals

2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.1 m (0.33 ft); target purge rate: 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs

-l )

SamplelD: MWRSG- GwW - )0/ 2,2 Sample Time: / 3
QC Sample (circle):  FD  MS/MSD  EQ Blank Total Purged (gal):
Field Duplicate ID: Field Duplicate Time:

Comments: we)) powped ey pn preLiv-8 dey
’ v / /

2 B
Fe T 0.03 ™o /L
.
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Groundwater Purging and Sampling Form ohm

Project Name: UPRR  Ereepmenm WelllD: pmw/ - 96
Field Team: Pemos. Ahonhyess Date: /O . jz- )7
L4 / Vd
Weather/Temp: clovel,  34°/)7 Arrival Time: )3 © 2o
Well Condition: o0 :,c/( Initial DTW (ft btc):
(4
Purge Method: bo, Jor
Field Parameters '
Purge Vol. |  Temp ORP Sp. Cond. | Turbidity DO Comments (color, odor,
Time DTW? (gal) (°C) pH (mV) {uSlcm) (NTU) {mglL) sheen, etc.)
0 13 % % P 2 i following setup, just prior to
purging
[3 45~ [los 1624 | 218 ooy |50V [/1Y. 31
Stebzstonifl == : - | x0tunits| £10mv | £3% | s10%* |£03mgL ‘
Criteria

" collect field parameters in 3-5 minute intervals
2DTW: depth to water measured from top of casing; totaf drawdown should not exceed 0.1 m (0.33 ft); target purge rate: 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs

SamplelD: _MWGS - W - /D12 4> Sample Time: /3 /¥

QC Sample (circle):
Field Duplicate ID:

Comments: e //

FD  MS/MSD  EQBlank Total Purged (gal):

Field Duplicate Time:

Fe 2*:

/7-"”-[7&'6( J/y - 2y €\ I0VvS C‘/e‘y
T / ~

7 / -
B Tre—tt— O\ ) g /L
Y =



Groundwater Purging and Sampling Form

chzaw:

Project Name: DPRI  [Fresmen. WellID: pAW=- U
Field Team: Permvs /Jvm/[,),rf;,; Date: Jo-~/12-/17
Weather/Temp: elowely, o0 Arrival Time: g o0
Well Condition: O)ng ' Initial DTW (ftbtc): = ). /)
Purge Method: :,\L,mus,la Le
Field Parameters '
Purge Vol. |  Temp ORP Sp. Cond. | Turbidity DO Comments (color, odor,
Time DTW? (gal) (°C) pH (mV) {uS/cm) (NTU) (mglL) sheen, etc.)

przz o | 0 | - - [ [
029 3252 | 26 | fjva | 639 | /41 |0.%9(/13.) | 8.7¢
68 3% 2251 /D lpst| 62219 |p39A 9.9 | 7.2
03:%9132.69) )4 /143 | £ 9| /5 €& [$.395] £.9 | 4722
03 ¢y |324 | 26 |1/.6) |493V 170 0395 ¥ ¢ | 702
044132421 3¢ ezl 709 /184 lpyool 2.9 £.9z3
0257|3263 37 I.ev | 7-02] 163 | 0odo)| 25| 492
Stg:'t';a:? " +01unts| £10mv | £3% | +10%* [£03mgL

! collect field parameters in 3-5 minute intervals

2pTW: depth to water measured from top of casing; total drawdown should not exceed 0.1 m {0.33 ft); target purge rate: 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs

Sample D: _MWYY - W = (012 (7

QC Sample (circle): FD  MS/MSD

Field Duplicate ID:

EQ Blank

Comments: | ]adds- Pl nod gver e bW

Sample Time: 90 O)

Total Purged (gal):

45

Field Duplicate Time:

SN



Groundwater Purging and Sampling Form

chawm:

Project Name: DIPRRK Freemnan WellID: M\W=- /05
Field Team: Pernvs e hriss Date: jo-12-17
; -
Weather/Temp: chswedy, BE°/- Arrival Time: )z . g0
7 7
Well Condition: coodd Initial DTW (ft btc):
v
Purge Method: ba'lb-
Field Parameters '
Purge Vol. | Temp ORP Sp. Cond. | Turbidity DO Comments (color, odor,
Time DTW? (gal) (°C) pH (mV) (uSfcm) (NTU) {mglL) sheen, efc.)
0 3 i ¥ 7 . " following setup, just prior to
purging
1120 1031 1793 [17) los21 109 [1.74
Stabiization) £ 02 : - |zotunits| 1omv| 3% | :10%* [£03mgL :
Criteria

! collect field parameters in 3-5 minute intervals
2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.1 m (0.33 ft); target purge rate: 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)
3 stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs
SampleD: MW [0S ~ GW - /D121 7
QC Sample (circle): EQ Blank
Field Duplicate ID:
Comments: e [/ /pv.,.,,l,?{,( L. Pr o o &/‘Ly

0. 02 /mﬂ /L

FD

MS/MSD

Sample Time:
Total Purged (gal):
Field Duplicate Time:

12 /5

4'(0&45

‘)"‘PV\‘

v



Groundwater Purging and Sampling Form

chawm:

Project Name: UPRIL Fretmcan WelllD: pawW - /) S
Field Team: Pemas. Al phireys Date: /0 -)2 -7
Weather/Temp: imosdls loncly | ZE°/S Arrival Time: 7/ ¢ 0
4 7 7
Well Condition: gocd Initial DTW (ft btc):
|4
Purge Method: bailer
Field Parameters '
Purge Vol. | Temp ORP Sp. Cond. | Turbidity (]0) Comments (color, odor,
Time DTW?2 (gal) (°C) pH (mV) (uSlcm) (NTU) (mglL) sheen, efc.)
0 - ! 5 i - 1 following setup, just prior to
purging
Sebiipaton - |x0tunits| t10mv | 3% | £10%* |+£03mgL s
Criteria

" collect field parameters in 3-5 minute intervals
2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.1 m (0.33 ft); target purge rate: 0.1 - 0.5 Limin {0.03 - 0.13 gal/min)
¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs

Sample ID: _@MWHS— GW — /01217

QC Sample (circle):

Field Duplicate ID:

Comments: ., ol ,p=m ,m’J o,
/ 4

l)

¢ OS5

FD

MS/MSD

EQ Blank

p.’\‘u)'d t-5 dov

Sample Time: //: 50

Total Purged (gal):
Field Duplicate Time:

/
jrvin - 0.00 "G /L

S




Groundwater Purging and Sampling Form

chawm-:

Project Name: UPRR Fieermen WelllD: pawW ~ 125
Field Team: Dermvs, Loanphriss Date: /p-/2-17
. 7 >
Weather/Temp: eJaud, . B °F Arrival Time:
7

Well Condition: 6 oed Initial DTW (ft btc):

S
Purge Method: baile,

Field Parameters '
Purge Vol. | Temp ORP Sp. Cond. | Turbidity DO Comments (color, odor,
Time DTW? (gal) (°C) pH (mV) (uSlcm) (NTU) (mglL) sheen, etc.)
0 i . I 0 (L following setup, just prior to

purging

1.21 16.99| 178 |p.65i| 242 | £.22

Stabilization
Criteria®

- . - 0 units| £10mV | +3% +10%* | £0.3mgL g

' collect field parameters in 3-5 minute intervals

2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.1 m (0.33 ft); target purge rate: 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)

® stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs

SamplelD: MW i2 S - &W - 0i2)7 Sample Time: A7 . 3¢~
QC Sample (circle): FD  MS/MSD  EQBlank Total Purged (gal):
Field Duplicate ID: Field Duplicate Time:

well P.—m/‘id( dr7

Comments: —A—uq-A-#. Artvio-s  des

/o
*@(:b‘u) I[."Gﬂ = 0~'ZD mjg\ /L—




Groundwater Purging and Sampling Form

Project Name: UPRR Freennen WellID: MW -3 S
Field Team: DPevncs thphors Date: Jo.12~-17
Weather/Temp: Soutds . TE°F Arival Time:  jo 7 )p
Well Condition: a ocf/( Initial DTW (ft btc):
o,
Purge Method: Laifo —
Field Parameters '
Purge Vol. | Temp ORP Sp. Cond. | Turbidity Do Comments (color, odor,
Time DTW? (gal) (°C) pH (mV) {uS/cm) (NTU) (mglL) sheen, etc.)
0 ” i 5 ) = b following setup, just prior to
purging
/0 /% i [7.2¢ | /62 lo.32y [/ 4 .21
Stanilzaton){| s : - | x0tunits| £10mv | 3% | £10%* [£03moL :
Criteria

! collect field parameters in 3-5 minute intervals

2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.1 m (0.33 ft); target purge rate: 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
® stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

* for turbidity readings > 10 NTUs

SamplelD: MWI3S- Gw =~ /D)2 )72 Sample Time: /0 : 20

QC Sample (circle): FD  MS/MSD  EQBlank Total Purged (gal):

Field Duplicate ID: Field Duplicate Time:

Comments:

prrovs yrvn o 9.09 muq/C-

well

Pres) ow> :{cty
7

pomped oy
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Groundwater Purging and Sampling Form

chawm:

Project Name: UPRR Freeman WellID: MW - )7 P
Field Team: Devas e phre,s Date: jo-/0-17
- vy —
Weather/Temp: o AL 3 o | Arrival Time:  j3: 0
Well Condition: g o00d| Initial DTW (ftbtc): ¢ 3 673
J
Purge Method: bledols v oo wn o
7/ 7
Field Parameters '
Purge Vol. | Temp ORP Sp. Cond. | Turbidity DO Comments (color, odor,
Time DTW? (gal) (°C) pH {mV) (uSfem) (NTU) (mg/L) sheen, etc.)
- . 0 il _ Iy o A following setup, just prior to
13 Dq -_— purging
j3 1) 145.87 0.2 1297 747 | 231 10589 377 <35 | ¢ /)r e
1306 |67 22| 0.4 |2 79| 7.37|-72 |p. 12| %5. 2| £5E| Heor
13:26073.530.) 233 7431-i70 |043) | 20| 1.65 5T ot
331 el [hzsvl 2,73 =770 [0.6/9] 93.0] 1,51 [P0 oo
) oA odv”/
13236 (79.07| 1.9 |12.3¢| 747|143 |0.6351 970 | ).47|5R
Stgl:iitizr:if" £0 units| £10mV | +3% | +10%* |£03mgn .

' collect field parameters in 3-5 minute intervals
2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.1 m (0.33 ft); target purge rate: 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)

® stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
*for turbidity readings > 10 NTUs

MW 7D - Ew- Joro 2

Sample ID:

QC Sample (circle):

FD

MS/MSD

EQ Blank

Field Duplicate ID: ﬁrmus rep = O3 mefL

Comments:

Sample Time:

Total Purged (gal):

Field Duplicate Time:

[3 . 40O

2.3
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Groundwater Purging and Sampling Form

chawm.

Project Name: UP RN Freemen WellID: \W/ 7§
Field Team: Lo o hiveste SBETE NS Date: fo-/4-(7
Weather/Temp: 5,““; /M,’[J Arrival Time: /4! 30
Well Condition: aQo of/{/ Initial DTW (ft btc): ﬁi—’ Z7
Purge Method: k:,,\l, mmers, blA 67.02
Field Parameters '
Purge Vol. | Temp ORP Sp. Cond. [ Turbidity DO Comments (color, odor,
Time DTW? (gal) (°C) pH (mV) (uSfcm) (NTU) {mglL) sheen, etc.)
55 6702 0 g T
.56 16728 0.5 |47 | 754 | 77 | .39%| 0.0 | 7 27| c]eav
14:5¢9 [67.¢5| % |haY | 7411 o | 30Y | 6.6 | 684 | clevr
[5:02 16725 5 | na7 | 732120 | .30% 0. 0| 679 o
15:05167.2¢ | 7 | {114 7.26 | 125 |.30% 0.0 |67 | cher
/50 | 672m] 9 N[ 7./% 1 150 | . 305 | 0.0 | 6.67 | clecr
50 1672 ]/ o | 700 | /3) | 384 | 06 | 887 foor
154 | 672%| 1S | (1,20 7.00]| 132 |, 305 | 0.0 |6.8/) | choer
/5:17 | 62.29| 15 | 4.21 |70 |32 | 303| prp |6-4/
Stg:'t"':r:'?" £0funits| £10mv | 3% | +10%* [£03mgL

! collect field parameters in 3-5 minute intervals

ZDTW: depth to water measured from top of casing; total drawdown should not exceed 0.1 m (0.33 fi); target purge rate: 0.1 - 0.5 Limin (0.03 - 0.13 gal/min)
¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs

SamplelD: w26 - GW = 10)8) 7 Sample Time: /5 20

Total Purged (gal): /R

QC Sample (circle): FD  MS/MSD  EQBlank

Field Duplicate ID: Field Duplicate Time:

Comments:




Groundwater Purging and Sampling Form

cham:

Project Name: VPRI Frecimen WellID: \N/ 2 ©
Field Team: ey R Date: jo- 16~ 17D
Weather/Temp: gAh/m_‘ . /,,_,- ] A Arival Time: )2 ' /5
Well Condition: wr Initial DTW (ftbtc):: 2. </
Purge Method: e
Field Parameters '
Purge Vol. [ Temp ORP Sp. Cond. | Turbidity DO Comments (color, odor,

Time DTW? {gal) (°C) pH (mV) (uSlcm) (NTU) (mgiL) sheen, etc.)

‘2 . <+7 ' q‘ 7 (/ ) f;:lrc;mrg\gsetup.jumpriorto
[ty3 | 20.90| | 9731 775 |8 |.221 ]| 44.2]|&.24 R
25y (2402 4 [4.731759| 23 |.227| 362 |42 |7~ 52
12: §7]2646| B [9.R9|739| 28 |\31) | 2o6lg2 |70
(3,09|2948] )4 [9.29|732| 27 [ 213|/7. 2| 5.9 A
13203 130150 20 | 9.0 |\ 27| /5" | .29% 115 ) | 4% 4
13-06 133191 26 19.27| 737 -2y | 24911372293 A
13:09|34.9°1 22 [4.271749 [-37 |\ 2yg|12.8 |2 & d
1312 |14 491 37 |9.28|7.53[-3% |2y | 2o | 2.7/

13004 [39.35]1 §2 [g.27 | 743|-29 |.2¢3 | /0. ) |2.72

Stg:'t':::f" £04units| £10mv | +3% | £10%* |+03mglL

! collect field parameters in 3-5 minute intervals
2pTW: depth to water measured from top of casing; total drawdown should not exceed 0.1 m (0.33 ft); target purge rate: 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)
* stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO
* for turbidity readings > 10 NTUs

W20 - W =-joibl 7

Sample ID:

QC Sample (circle):
Field Duplicate ID:

Comments:

FD

MS/MSD

EQ Blank

Sample Time:
Total Purged (gal):

Field Duplicate Time:

13: 20

60




Groundwater Purging and Sampling Form

chawm:

Project Name: P RARE Po e S WelllD: Mo Lo B2
Field Team: J“M/,,/,,,;’ 5 S s Date: jp-,4- 77
Weather/Temp: Con ey . C0o { Arival Time: © 9 . ¢
Well Condition: Oy oA /7 Initial DTW (ftbtc): /L2 70
Purge Method: V;w bimewerdli r
Field Parameters '
Purge Vol. | Temp ORP Sp. Cond. | Turbidity DO Comments (color, odor,
Time DTW? (gal) (°C) pH (mV) (uS/cm) (NTU) (mglL) sheen, etc.)
oi2s ysgol o | 2l e
3% | — [ 199/ |50 |-12 |69Y%|39.3 |57F2
(0235 14433 4 |weg | Ruy | 12 |lowws|ze ¢ 973
033 |31 9 1008 | 7.77]1 27 |pulr| /7S | 2vL
AR 1L [0 |7 |28 |gwy |07 | 330
Jorw7 |4y.35| 1§ |/o0g (7,621 /2 | 4y | )4 721 2.)%
o) | — |18 /oo |7.481/8 | 99v|2)2 |33
Stg:'::::? N ; s0qunis| s10mv | 23% | £10%* |£03moL

! collect field parameters in 3-5 minute intervals
2DTW: depth to water measured from top of casing; total drawdown should not exceed 0.1 m (0.33 #t); target purge rate: 0.1 - 0.5 L/min (0.03 - 0.13 gal/min)
¥ stabilization achieved once field parameters stabilize for 3 successive readings; minimum parameter subset: pH, sp. cond., and turbidity or DO

*for turbidity readings > 10 NTUs

Sample ID: ’]\/\W-ZQW 2= 6GW =104 )7

QC Sample (circle):
Field Duplicate ID:

FD

MS/MSD

EQ Blank

Comments: submes . JA (/Zn../ bl £l

Sample Time:

5SS

Total Purged (gal): _ 9 3

Field Duplicate Time:

o odirne )
/




mM° GROUNDWATER PURGING AND SAMPLING FORM

GENERAL INFORMATION

Project Name: _UJP{{~Freemqn Date: _ 7-[3-/7
Well ID: QMJ ﬁpg‘ e el Field Team: L 1(0 wma yy
Time Arrived at Well: (700 Weather Conditions: 7"~ Sjme- a/m,é

PURGE INFORMATION

Initial DTW (ft btc): <
Time Begin Purging: [ Q24
Purge Method:

Dissolve
Purge Sp. d Comm.
DTW Volume Cond. Turbidity Oxygen Temp ORP TDS {color,
Time (ft btc) (gal) pH 4 (NTU) (mg/L) (°C) (mV) {mg/L) odor)
.2 Jr e
7 —
1027 | |2 |gp |.257 |12 |2793 |Is58 |is7 A/D
Sample Identification: «eeo/ —Gw-091 37 Sample Time:;_/() 3O
Analysis: Sample Volume:
QA/QC Sample ID: QA/QC Sample Time:
Field Duplicate: Equipment Blank: MS/MSD:

Comments:




GROUNDWATER PURGING AND SAMPLING FORM

GENERAL INFORMATION

Project Name: _UPRR Freemian

Well ID:_ASHER

Time Arrived at Well:

(500

Date: _09-12-17

Field Team: L. BAUMANAS . J. BROWNA
Weather Conditions: SunNY §D°

PURGE INFORMATION

Initial DTW (ft btc):

Time Begin Purging:

Purge Method:
Dissolve

Purge Sp. d Comm.

DTW Volume Cond. Turbidity  Oxygen Temp ORP TDS (color,

Time (ft btc) (gal) pH ~—{Slem)y (NTU) (mg/L) (°C) (mV) (mg/L) odor)

mslcm -

, ) A ) ho oder,
1515 \ A5 1157 |0.479 |75.3 |6.-%F |20.9¢ | (94 Clovely -cleard
atier < iy

Sample Identification: AsHER-GW-091217]

Sample Time.__I520

Analysis: Sample Volume:
QA/QC Sample ID: QA/QC Sample Time:
Field Duplicate: Equipment Blank: MS/MSD:
Comments:
AN ¢
4
a}d“_t el

L of
rtes




chawm:

GENERAL INFORMATION
Project Name: _{)FPRR Freeman

GROUNDWATER PURGING AND SAMPLING FORM

Well ID:_7THORS oN

Time Arrived at Well:

/46D

Date:

o9-(3-17

Field Team:

L. Baumann \J. Brown

Weather Conditions: vl D

PURGE INFORMATION

Initial DTW (ft btc):

Time Begin Purging:

Purge Method:
Dissolve
Purge Sp. d Comm.
DTW Volume Cond. Turbidity Oxygen  Temp ORP TDS (color,
Time {ft btc) (gal) pH -{138fcm) (NTU) (mg/L) (°C) {(mV) {mg/L) odor)
ms fem -
ho edler;
415 \ 3 7.9 |0.262| 0:0 |7.82 | /(.38 |-T clear
Sample Identification: 7THoRSON -G W 0217 Sample Time:__/<4RXO
Analysis: Sample Volume:
QA/QC Sample ID: QA/QC Sample Time:

Field Duplicate:

Comments:

Equipment Blank:

MS/MSD:




chawm:

GENERAL INFORMATION

Project Name: _UPRR Freeman
Well ID:_STARK
Time Arrived at Well:

/430

Date:
Field Team:

Weather Conditions: SUwVY S0

GROUNDWATER PURGING AND SAMPLING FORM

09-12-17
L. BAUMANN, o). BROWA

PURGE INFORMATION
Initial DTW (ft btc):

Time Begin Purging: _j<( 50
Purge Method:
Dissolve
Purge Sp. d Comm.
DTW Volume Cond. Turbidity Oxygen Temp ORP TDS (color,
Time {ft btc) {gal) pH 4|.|$L:7-)/ (NTU) {mgiL) (°C) (mV) (mg/L) odor)
mé;, Ly
, o 0
50 | >~U%0 722420 |00 [613 |17.63]14¢ 4
Sample Identification: STARK-GW-091217 Sample Time:___ /45

Analysis:

QA/QC Sample ID:
Field Duplicate:

Equipment Blank:

Comments;

Sample Volume:

QA/QC Sample Time:____
MS/MSD:




wM° GROUNDWATER PURGING AND SAMPLING FORM

GENERAL INFORMATION

Project Name: _UPRR freeman Date: _09-/2-17
Well ID:_L ANG Field Team: _L_Baumann <J. Browh
Time Arrived at Well: /D55 Weather Conditions: Sunny 75°

PURGE INFORMATION
Initial DTW (ft btc):

Time Begin Purging:
Purge Method:

Dissolve
Purge Sp. d Comm.
DTW Volume Cond. Turbidity  Oxygen Temp ORP TDS (color,
Time (ft btc) (gal) pH (uS/cm) (NTU) {mg/L) (°C) (mV) {mg/L) odor)
ne cdor,
1058 | ™~i5 |6.20|0.337| 6.1 |il.20 |16.52 | 19¢ e
Sample Identification: LANG - G -09/2(7] Sample Time:__// 00
Analysis: Sample Volume:
QA/QC Sample ID: QA/QC Sample Time:
Field Duplicate: Equipment Blank: MS/MSD:

Comments:






