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Dear Mr. Kuntz,

PanGEQO, Inc. (PanGEO) prepared this letter report summarizing our knowledge and
understanding of the geotechnical conditions in the vicinity of the Wallula Gap Business Park.
Specifically, the following discussion and enclosed factual data are pertinent to the parcels of
land that include Sections 2 and 11 of Township 7 North, Range 31 East (see the enclosed Basalt
Surface Elevation Map, which serves as a site and vicinity map for the discussion in this report).

At this time, subsurface information on the above referenced parcels is limited to well data, as
geotechnical borings and investigations have yet to be performed in these areas. However, based
on the stratigraphy described in the well logs and our extensive knowledge of the geotechnical
conditions in Section 34, Township 8 North, Range 31 East, which is located just to the
northwest of Section 2, it is possible to extrapolate the geotechnical knowledge base from that
site to the subject parcels.

EXISTING INFORMATION
This summary is based primarily on the following sources of information:

¢ Draft Geotechnical Report, Wallula Power Project, prepared by PanGEO, Inc., dated
September 4, 2001.

e Draft Geologic Logs and As-built Well 1nformat10n for wells WERC-A, WERC-As,
WERC-B, WERC-C and WERC-D, drilled for Wallula Energy Resource Center,
prepared by Pacific Groundwater Group, dated April, 2007 (enclosed).

¢ Fiber Farm Road Monitoring Wells CW-3, CW-4 and CW-5, logs prepared by EGR &
Associates, Inc., dated, June/July 1996 (enclosed).

2021A Minor Avenue E
Seattle, WA 98102
(206) 262-0370
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SITE STRATIGRAPHY & GEOTECHNICAL CHARACTERIZATION

The natures of the subsurface materials are described below along with pertinent geotechnical
properties that describe the behavior of the materials. The subsurface materials are described in
their general stratigraphic sequence, starting with the near surface materials, downward.

Loess & Sand — The surface of the general region surrounding and including the Wallula Gap
Business Park is covered with aeolian (wind-blown) deposits of sand and silt collectively
referred to as loess and sand dunes. Based on the available subsurface information as shown on
the enclosed Hydrogeologic Cross Section, this unit ranges from about 50 to 100 feet in
thickness on the subject parcels and is therefore the most important soil unit from a site
development perspective. By correlation with geotechnical borings from the neighboring site
{Draft Geotechnical Report, PanGEO), these soils are likely fo be:

e Medium dense, locally loose, with average standard penetration test (SPT) blowcounts of
about 15.

e Well drained to excessively drained and therefore mostly unsaturated except at depth
where groundwater may be perched on underlying strata.

e Generally suitable as an earthwork material, provided moisture conditioning and
compaction effort is appropriate.

e Generally suitable for support of foundations in either native or embanked conditions,
except for supporting heavy, vibrating equipment (such as turbine generators), in which
case these soils are marginal for support of such machinery on shallow spread footings or
mat foundations.

e Highly erodible to both wind and water forces in either native or embanked conditions,
especially if denuded of vegetation.

e Unlikely to be susceptible to liquefaction, due to the generally unsaturated nature of the
soils and the relatively low seismicity of the area (refer to the enclosed IBC 2003
Response Spectra).

Pasco Gravel — This unit underlies the loess and sand dunes, but may be locally absent where it
has been eroded away prior to deposition of the wind-blown soils. Based on the available
subsurface information as shown on the enclosed Hydrogeologic Cross Section, this unit ranges
from a few feet to about 25 feet in thickness beneath the subject parcels. By correlation with
geotechnical borings from the neighboring site (Draft Geotechnical Report, PanGEO), these soils
are likely to be:

e Medium dense to dense, with average standard penetration test (SPT) blowcounts in the
range of about 20 to 50.

e Saturated, as the strata underlying this layer typically form an aquitard upon which
groundwater perches.

o Of variable sorting and gradation; may include particle sizes from sand to boulders.

e Suitable as an earthwork material, but unlikely to be exposed except in large cuts greater
than at least 50 feet in depth.

08-004 General Geotechnical Overview PanGEO, Inc.
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o Suitable for support of deep foundations, although low-displacement driven piles (e.g.,
H-piles) are apt to “run” to depth and end-bearing on underlying formations.

o Unlikely to be susceptible to liquefaction, due to the dense nature of the soils and the
relatively low seismicity of the area.

Ringold Formation — This unit underlies either the loess and sand dunes or the Pasco Gravels, or
both, but may be locally absent where it has been eroded away prior to deposition of the younger
soils. On the subject parcels, this unit ranges from zero to over 100 feet in thickness and
generally thickens to the east. With the exception of possibly serving as a bearing stratum for
deep foundations, it is unlikely that this unit will be important with respect to site development.

Saddle Mountains Basalt — This is the basal bedrock unit in the area. It is generally 100 to 200
feet below the existing ground surface of the subject parcels. With the exception of possibly
serving as a bearing stratum for deep foundations, it is unlikely that this unit will be important

with respect to site development.

CLOSURE

In summary, from a geotechnical standpoint the subject parcels are well-suited for light to heavy
industrial development. The area is generally free of many of the geologic hazards that occur in
other parts of Washington State. Site seismicity is low and therefore the risks associated with
earthquake hazards such as strong ground motion, liquefaction, ground rupture, tsunami, sieche,
etc., are comparatively low or non-existent. Landslide and mass wasting hazards, with the
exception of erosion due to wind or water forces, present a generally low risk for the area. The
site soils are generally suitable for both embankment and foundation support purposes, except as
noted above. The subject parcels are located topographically above the potential for flooding
due to dam failure scenarios on the Columbia and Snake River systems.

PanGEO appreciates the opportunity to be of service to the Port of Walla Walla and its tenants.
Please contact our offices if you have any questions at (206) 262-0370.

Sincerely,

f# %7 ’
obert E{ Kdfmmerling, P.E.

Principal Geotechnical Engineer

Enclosures:  Basalt Surface Elevation Map (site and vicinity information)
Hydrogeologic Cross Section
Draft Geologic Logs: Wells WERC-A, WERC-As, WERC-B, WERC-C &
WERC-D
Boring Logs: Fiber Farm Road Monitoring Wells CW-3, CW-4 & CW-5
IBC 2003 Response Spectra, 2475 Year Event

08-004 General Geotechnical Overview PanGEO, Inc.



23545@ Well Location
Well Name
Top of basalt spot elevation

Top of Basalt Elevation Contour
Contour interval is 20 feet. Datum is sea level.
Significant uncertainty exists in elevation data
and contours should not be used for detailed
quantitative purposes.

L—_JCross-Section Alignment (Fig 3.3.1.3-2)
0 Miles 0.5
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Figure 3.3.1.3-3

Basalt Surface
Elevation Map

Wallula Energy
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Elevation above mean sea level
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Depth (ft)
Geology
General

Unit
Soil
Sample

Log

Well Construction

SAND AND SILT

Dry, brown, (loose), very fine SAND and
coarse SILT (loess).

SAND

Damp, brown-to-gray, well-sorted, fine-to-
medium SAND.

SAND AND SILT

|

Damp, brown, very fine SAND and coarse
SILT.

Above-ground Completion with 2.5-foot
Well Stick-up and Slip Cap. Protected by
Locking Yellow Steel Stickup Monument
and Three Traffic Bollards.

Ground Surface

Concrete 0-2 feet

4" PVC Riser (0 - 222.5 feet)

8" Borehole (0 - 233 feet)

Annular grout (2 - 213 feet) made with
ratio of 1 Ib bentonite to 1 b Portland
cement to 6 lbs water

Project Name: Wallula Energy Resource Center

Drilling Method: Air Rotary
Driller: Ron Sink

Firm: Environmental West Exploration
Consulting Firm: Pacific Groundwater Group

Logged by: Jeff Witter

| mambimme ©E474 ~ENIE414 ©n

Well Name: WERC-A
Ecology ID: APA 363
MP Elevation: ??
Datum: -

Installed: 4/20/2007

Atmm O TATA DDA Dmmn 4 ~F 4

[Figure XX
DRAFT GEOLOGIC LOG AND AS-BUILT

FOR WELL WERC-A
Wallula Energy Resource Center

DTW: 66.5' BGS on 4/20/2007 |WVallula, Washington
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£ 3 £58E Log Well Construction
Q (U] o 77}

T T—

A e I

Damp, brown, well-sorted fine SAND.
o]
g Damp, brown, very graveily SAND.

Damp, brown, slightly gravelly, very silty
SAND.

Brown, gravelly, medium-to-coarse
SAND

o . s - 4" PVC Riser (0 - 222.5 feet)
Brown-to-gray, siightiy sandy, siity, '

GRAVEL.
Brown-to-gray, slightly sandy, silty,
=)
% - GRAVEL.
& - Brown-to-gray, silty, sandy, GRAVEL.
- 8" Borehole (0 - 233 feet)
Brown-to-gray, slightly gravelly, very silty,
- SAND.
- Brown-to-gray, slightly silty, sandy,
GRAVEL.
- Brown-to-gray, slightly gravelly, very silty,
. SAND.
. Brown, slightly gravelly, very fine SAND
and coarse SILT. Annular grout (2 - 213 feet) made with
a - Brown, pumice-rich, slightly gravelly, very ratio of 1 b bentonite to 1 Ib Portland
Z 3 . ) 3
z - silty, SAND. cement to 6 Ibs water
14
Q
=
Q.
Brown-to-gray, pumice-rich, slightly silty,
- gravelly, SAND.
Project Name: Wallula Energy Resource Center Well Name: WERC-A Figure XX
Drilling Method: Air Rotary Ecology I1D: APA 363
Driller: Ron Sink MP Elevation: ?? DRAFT GEOLOGIC LOG AND AS-BUILT
Firm: Environmental West Exploration Datum: - FOR WELL WERC-A

Logged by: Jeff Witter DTW: 66.5' BGS on 4/20/2007 |Wallula, Washington

Consulting Firm: Pacific Groundwater Group Installed: 4/20/2007 Wallula Energy Resource Center P g{}“ G
p
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Depth (ft)

Log

Well Construction

:[ Soil
Sample

1

-
[$)]

120

125

Brown-to-gray, pumice-rich, slightly silty,
slightly gravelly, SAND.

coarse SAND.
130

135

140

145

GRAVELLY PUMICE SAND

150

Brown-to-gray, pumice-rich, gravelly,

4" PVC Riser (0 - 222.5 feet)

8" Borehole (0 - 233 feet)

coarse SAND.
155

Light brown, pumice-rich, very gravelly,

coarse SAND.

160

165

170

Brown-to-gray, pumice-rich, gravelly,

Annular grout (2 - 213 feet) made with
ratio of 1 Ib bentonite to 1 lb Portland
cement to 6 lbs water

L L]

Project Name: Wallula Energy Resource Center
Drilling Method: Air Rotary

Driller: Ron Sink

Firm: Environmental West Exploration
Consulting Firm: Pacific Groundwater Group
Logged by: Jeff Witter

| e ot A A A LN A4 L e A CTATIAL NAA

Well Name: WERC-A Fgure XX

Ecology ID: APA 363
MP Elevation: ?? DRAFT GEOLOGIC LOG AND AS-BUILT
Datum: - \{I:VOIFI V\éELL VA’ERC-AC .
Installed: 4/20/2007 allula Energy nesource Lenter g
PCG

DTW: 66.5' BGS on 4/20/2007 {Wallula, Washington
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Log

Well Construction

Light brown, pumice-rich, sandy,
SILT/CLAY.
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Brown, pumice-rich, slightly gravelly,
coarse SAND.

Brown-to-gray, pumice-rich, very gravelly,
coarse SAND.

185

200

205

210

CLAY & SILT

215

Brown-to-gray, pumice-rich; slightly
gravelly, coarse SAND.

Light gray, pumice-rich, sandy,
SILT/CLAY.

220

225

Brown-to-gray, pumice-rich, slightly
gravelly, SAND.

Light gray, pumice-rich, sandy,
SILT/CLAY.

Brown-to-light gray, pumice-rich, gravelly,
coarse SAND.

230

Light gray, pumice-rich, sandy,

SILT/CLAY.

4" PVC Riser (0 - 222.5 feet)

8" Borehole (0 - 233 feet)

cement to 6 lbs water

213 - 219.5 feet)

- 233 feet)

(222.5 - 232.5 feet)

Annular grout (2 - 213 feet) made with
ratio of 1 Ib bentonite to 1 Ib Portland

Hydrated Bentonite Chips (Hole-plug,

10-20 Colorado Silica Sand Pack (219.5

4" SCH 40 20-Slot Milled PVC Screen

4" PVC End Cap (232.5 - 233 feet)

Drilling Method: Air Rotary
Driller: Ron Sink

Logged by: Jeff Witter

Project Name: Wallula Energy Resource Center Well Name: WERC-A

Ecology ID: APA 363
MP Elevation: ??

Firm: Environmental West Exploration Datum: -
Consulting Firm: Pacific Groundwater Group Installed: 4/20/2007

Figure XX

DRAFT GEOLOGIC LOG AND AS-BUILT

FOR WELL WERC-A

Wallula Energy Resource Center

DTW: 66.5' BGS on 4/20/2007 |Wallula, Washington
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Log

Depth (ft)
Geology
General
Unit
Soil
Sample

Well Construction

1
(4]
REEEEER)

(=)

[=
7 b Dry, brown, (lcose), very fine SAND and
Bl CO2rse SILT (loess).
5 F
[%:3 F—
™1 Damp, brown-to-gray, well-sorted, fine-to-
10 e medium SAND.
15  —
a JEE—
<Z( —
20 D
25 J—
30
memed Damp, brown, very fine SAND and coarse
SILT.
35 —
- —
40 -.5" —
o p—
2 p—
45 2
50 \[ —
55 j—
T ™1 Damp, brown, well-sorted fine SAND.
60 g
S e Damp, brown, very gravelly SAND.
65 \I/ i Damp, brown, slightly gravelly, very silty
| SAND.
70 Brown, gravelly, medium-to-coarse
_\SAND.
75 S ) :
il m=e Brown-to-gray, slightly sandy, silty,
5 \ GRAVEL.
80 O e . .
Brown-to-gray, slightly sandy, silty,
\GRAVEL.
85 J—
== Brown-to-gray, silty, sandy, GRAVEL.

Above-ground Completion with 2.5-foot
Well Stick-up and Slip Cap. Protected by
iLocking Yeiiow Steei Stickup iionument
and Three Traffic Bollards.

Ground Surface
Concrete 0-2 feet

4" PVC Riser (0 - 68 feet)

8" Borehole (O - 88.5 feet)

Annular grout (2 - 62 feet) made with
ratio of 1 1b bentonite to 1 Ib Portland
cement to 6 Ibs water

Hydrated Bentonite Chips (Hole-plug, 62
- 85.5 feet)

10-20 Colorado Silica Sand Pack (65.5 -
88.5 feet)

4" SCH 40 20-Slot Milied PVC Screen
(68 - 88 feet)

4" PVC End Cap (88 - 88.5 feet)

Project Name: Wallula Energy Resource Center
Drilling Method: Air Rotary

Driller: Ron Sink

Firm: Environmental West Exploration
Consulting Firm: Pacific Groundwater Group
Logged by: assumed log is same as WERC-A

MP Elevation: ??
Datum: -
Installed: 4/25/2007

Well Name: WERC-As
Ecology ID: APA 364

DTW: 65.5' BGS on 4/26/2007

Figure XX
DRAFT GEOLOGIC LOG AND AS-BUILT
FOR WELL WERC-As

Wallula Energy Resource Center
Wallula, Washington

PCG




Depth (ft)
Geology
General

Unit
Soil
Sample

Log

Well Construction

SAND AND SILT ————>

Dry, brown, (loose), very fine SAND and
coarse SILT (loess).

SAND

Dry, brown, silty, medium-to-course
SAND.

Dry, gray, well-sorted, medium SAND.

Dry, gray-to-brown, SAND.

Dry, brown, slightly silty, gravelly, SAND.

\

Dry, brown-to-gray, slightly silty, sandy,
GRAVEL.

\

Dry, brown, very fine SAND and coarse
SILT.

Damp, brown, medium-to-coarse SAND.

Moist, gray, sandy, fine basalt GRAVEL.
Weathered faces on gravel clasts.

\

Gray, slightly sandy, coarse GRAVEL.

Gray, coarse SAND and GRAVEL.

&——————— GRAVEL AND SAND ———> | SAND AND SILT

Gray, sandy, GRAVEL.

Above-ground Completion with 2.5-foot
Well Stick-up and Slip Cap. Protected by
Locking Yeliow Steei Stickup Monument
and Three Traffic Bollards.

Ground Surface

Concrete 0-2 feet

4" PVC Riser (0 - 52 feet)

8" Borehole (0 - 72.5 feet)

Annular grout (2 - 44 feet) made with
ratio of 1 Ib bentonite to 1 |b Portland
cement to 6 lbs water

Hydrated Bentonite Chips (Hole-plug, 44
- 49 feet)

10-20 Colorado Silica Sand Pack (49 -
72.5 feet)

4" SCH 40 20-Slot Milled PVC Screen
(52 - 72 feet)

Gray, gravelly, coarse SAND.

4" PVC End Cap (72 - 72.5 feet)

\Basalt
Project Name: Wallula Energy Resource Center Well Name: WERC-B Figure XX
Drilling Method: Air Rotary Ecology ID: APA 361 K
Driller: Ron Sink MP Elevation: ?? DRAFT GEOLOGIC LOG AND AS-BUILT
Firm: Environmental West Exploration Datum: - FOR WELL WERC-B

Consulting Firm: Pacific Groundwater Group
Logged by: Jeff Witter

Location: NW1/4 of SW1/4 Section 2 TO7N R31E

Installed: 4/17/2007

DTW: 47.8' BGS on 4/17/2007
Page 1 of 1

Wallula Energy Resource Center e
Wallula, Washington P gG
JEO701, 4/2007 £.




Depth (ft)
Geology
General

Unit
Soil
Sample

Log

Well Construction

I
a1
Lol

medium SAND.

Damp, brown, slightly gravelly, fine-to-

Damp, brown, very gravelly SAND.

medium SAND.

Damp, brown, slightly gravelly, fine-to-

SAND.

Damp, brown, very gravelly, coarse

medium SAND.

Damp, brown, slightly gravelly, fine-to-

Damp, brown, well-sorted, fine SAND.

medium SAND.

Damp, brown, slightly gravelly, fine-to-

Damp, brown-to-gray, slightly gravelly,
medium-to-coarse SAND.

SAND.

Damp, brown-to-gray, gravelly, medium

coarse SAND.

Brown-to-gray, very gravelly, medium-to-

NNRRRNRRNNNRNNNNNNARE

Gray, sandy, GRAVEL.

Brown, very silty, fine SAND.

coarse SAND.

Brown-to-gray, gravelly, medium-to-

Brown-to-gray, very sandy, GRAVEL.

&~ GRAVEL —> |SAND|GRAVEL

Brown-to-gray, gravelly, coarse SAND.

Above-ground Completion with 2.5-foot
Well Stick-up and Slip Cap. Protected by
Locking Yeliow Steel Stickup Monument
and Three Traffic Bollards.

Ground Surface

Concrete 0-2 feet

4" PVC Riser (0 - 42.5 feet)

8" Borehole (0 - 65 feet)

Annular grout (2 - 36 feet) made with
ratio of 1 Ib bentonite to 1 Ib Portland
cement to 6 ibs water

Hydrated Bentonite Chips (Hole-plug, 36
- 39.5 feet)

10-20 Colorado Silica Sand Pack (39.5 -
65 feet)

4" SCH 40 20-Slot Milled PVC Screen
(42.5 - 62.5 feet)

4" PVC End Cap (62.5 - 63 feet)

H

65 Basalt

Project Name: Wallula Energy Resource Center
Drilling Method: Air Rotary

Driller: Ron Sink

Firm: Environmental West Exploration

Consulting Firm: Pacific Groundwater Group
Logged by: Jeff Witter

Location: NE1/4 of NW1/4 Section 2 TO7N R31E

Well Name: WERC-C
Ecology ID: APA 362

MP Elevation: ??

Datum: -

Installed: 4/18/2007

DTW: 36.4' BGS on 4/18/2007
Page 1 of 1

Figure XX
DRAFT GEOLOGIC LOG AND AS-BUILT

FOR WELL WERC-C -
Wallula Energy Resource Center o
Wallula, Washington P ‘;};’} G
JED701, 4/2007




Depth (ft)
Geology
General

Uni
Soil
Sample

Log

Well Construction

11T 1L

Moist, light gray, silty, fine SAND (Loess).

12 - 14 ft: sand grains are mostly fine, but range from
fine to coarse

1 1

Moist, light gray, silty, fine to coarse SAND.

22 -27 it: trace pumice clasts present

4" PVC Riser (0 - 207 feet bgs)

8" Borehole (0 - 217.75 feet bgs)

Above-ground completion with ~2.5-foot well
stick-up and slip cap. Protected by locking yellow
steel stickup monument and three traffic bollards.

Concrete 0-2 feet below ground surface (bgs)

o
3
E Moist, light gray, silty, fine SAND with trace pumice
& clasts.
H 29-36 ft: silt content increases from ~25% to ~35%
Moist, light gray, very silty, fine SAND. 3 i
Annular grout (2 - 201 feet bgs) made with ratio
of 1 1b bentonite to 1 Ib Portland cement to 6 Ibs
water
50 - 54 ft: brown in color, moisture content increases,
silt aggregates coated with sand present
Project Name: Wallula Energy Resource Center Well Name: WERC-D ' Figure XX

Drilling Method: Air Rotary
Driller: Ron Sink

Ecology ID: APA 365
MP Elevation: ??

Firm: Environmental West Exploration Datum: - .

Consulting Firm: Pacific Groundwater Group

Logged by: Glenn Mutti

Location: SE1/4 of SE1/4 Section 2 TO7TN R31E Page 1 of 4

Installed: 4/23/2007 - 4/25/2007
DTW: 57.08' BGS on 4/24/2007

GEOLOGIC LOG AND AS-BUILT

FOR WELL WERC-D
Wallula Energy Resource Center
Wallula, Washington

JEO701, 4/2007
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€ 3 B
P 9 i} .
5 s :£E Log Well Construction
o & &
d/ N
A\

Very moist, brown, very fine sandy, SILT. Silt
aggregates present.

a
[4)]

57 - 66 ft: Wet, brown, fine sandy, SILT. Silt ¥ Static water level on 4/24/2007: 57.08 ft bgs
aggregates present, up to fine gravel sized.

60

65

Light-gray-brown, very silty, SAND. High mica 4"PVC Riser (0 - 207 feet bgs)

content (~7 - ~15%).

11 s
| | Sample

75 - 77 ft: pumice clasts observed

75

INE N

Light gray, pumice-rich, very gravelly, coarse SAND.

80

SAND & GRVL| &—— SILTY SAND ——— | &———— SANDY SILT

Light gray, pumice-rich, sandy, SILT/CLAY. 8" Borehole (0 - 217.75 feet bgs)

85

90
z
o
Q
95 ] Annular grout (2 - 201 feet bgs) made with ratio
2] of 1 Ib bentonite to 1 Ib Portland cement to 6 lbs
A water
g
0
100
105
2o NP {
Project Name: Wallula Energy Resource Center Well Name: WERC-D Figure XX
Drilling Method: Air Rotary Ecology ID: APA 365 g
Driller: Ron Sink * MP Elevation: ?? GEOLOGIC LOG AND AS-BUILT
Firm: Environmental West Exploration Datum: - FOR WELL WERC-D
Consulting Firm: Pacific Groundwater Group Installed: 4/23/2007 - 4/25/2007 | Wallula Energy Resource Center P - (;
Logged by: Glenn Mutti DTW: 57.08' BGS on 4/24/2007 | Wallula, Washington

I nantinan: CEA4IA ~AF CEA14 Cantinm 7 TN7ZN D24E Dnrrna T AF A IFN701 4/2n07




Log

Well Construction

S| Depth (f)

—
-

115

120

Daik gray, fine gravelly, medium to coarse SAND.

Gray, pumice-rich, sandy, SILT/CLAY.
125

EEEHJIE

Light gray-brown, pumice-rich, sandy, SILT/CLAY.

130

135

Very light gray, ash-rich, sandy, SILT/CLAY. Nearly
100% pumice or ash, purge water is off-white milky
color.

140

SANDY SILT/ICLAY

Dark gray, sandy, SILT/CLAY.

145
Light gray, ash- and pumice-rich, sandy, SILT/CLAY.
Purge water is transparent-white.

Gray, pumice-rich, sandy, SILT/CLAY.
150

157 ft: purge water dark orangeflight brown.

IO rrrIrrnrnT

4" PVC Riser (0 - 207 fest bgs)

8" Borehole (0 - 217.75 feet bgs)

Drilling Method: Air Rotary Ecology ID: APA 365
Driller: Ron Sink MP Elevation: ??
Firm: Environmental West Exploration Datum: -
Consulting Firm: Pacific Groundwater Group
Logged by: Glenn Mutti

Installed: 4/23/2007 - 4/25/2007
DTW: 57.08' BGS on 4/24/2007

155 Annular grout (2 - 201 feet bgs) made with ratio
of 1 1b bentonite to 1 Ib Portland cement to 6 lbs
water

Salt and pepper, ash-rich, sandy, SILT/CLAY.
160 Gray, pumice-rich, sandy, SILT/CLAY.
165 . B
Project Name: Wallula Energy Resource Center Well Name: WERC-D Figure XX

GEOLOGIC LOG AND AS-BUILT
FOR WELL WERC-D
Wallula Energy Resource Center
Wallula, Washington
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E g 2 =0 H
£ 2E o¢ Log Well Construction
) o= Ng
sl [(G] (7]
— 11
170 —
[—
175 (S
[—
180 — Annular grout (2 - 201 feet bgs) made with ratio
- of 1 ib bentonite to 1 Ib Portland cement to 6 |bs
b Dark gray-olive gray, sandy, SILT/CLAY water
g P—
185 D e
-
w —
>
% N—
% p—
190
Dark gray, slightly fine gravelly, medium to coarse
SAND.
pmmest  Gray, sandy, SILT/CLAY.
P
195 —
N
L]  Salt and pepper, basalt- and pumice-rich, sandy,
SILT/CLAY.
p—
200 == Olive gray, basalt-rich, sandy, SILT/CLAY.
Hydrated Bentonite Chips (Hole-plug, 201 - 204.6
— feet bgs)
 —
205 —
p—
e 10-20 Colorado Silica Sand Pack (204.6 - 217.75
Salt and pepper, partly silicified ASH. feet bgs)
510 ™= Olive gray-dark gray, weathered BASALT.
E by Black, BASALT. Purge water very dark green.
2 M 4" SCH 40 20-Slot Milled PVC Screen (207 - 217
00— feet bgs)
215 —
— 4" PVC End Cap (217 - 217.75 feet bgs)
220
Brgﬁ'_ect [\l\/lla;?]e:d W';iltix_\!’atEnergy Resource Center Z\lelll NaTS: XY)E\R%? Figure XX
rilling Method: Air Rotary cology ID: N
Driller: Ron Sink MP Elevation: ?? GEOLOGIC LOG AND AS-BUILT
Firm: Environmental West Exploration Datum: - FOR WELL WERC-D
Consulting Firm: Pacific Groundwater Group Installed: 4/23/2007 - 4/25/2007 | Wallula Energy Resource Center p G
Logged by: Glenn Mutti DTW: 57.08' BGS on 4/24/2007 | Wallula, Washington b

P mratinn: QE1IA AF QE1/4 Qantinn 2 TA7N D21E Dana A nfd

JEO701. 4/2007




BORING LOG

Project: _Boise Cascade - Walluia

Dare:7/3/58 o

) < P
Page _: of _2

Location: Fiber Farm Road Monitoring Weil CW-3

8-inch air rotary

Drilling Method:

Drilled BRy; Pondercsa Drilling & Deveiopment, inc.

Logged By: Steven R. Ames

Start Date: 428/88  Total Depth: 73 fest

TOC Elevation: 405.24 faet AMSL

DTW:100 & BGS

i Lithology | Litholoeic Description

Depth (ft) | As-Buiit !

-0 7= Concrete
r}}‘ﬁCorcez
— 10
..... - 20
------ 40
EO

Oto 83 f1. 8-ingh
casing

00 20 fi. SILT (ML): Low plasticity, low dry streng!
slow dilancy, low toughness, dry (o moist, light bro:
; silt.

s 20 10 34 fl. SAND WITH SILT {SP-SM): About 80%
fing, subrounded, poorly sorted, hard, moist, brow:
sand; about 20% low plasiic fines, no dry siength.

34 to 75 ft. MODERATELY SORTED SAND
(BP/SW): medium (o fine, subangular 1o anguiar,
hard, moist, pradominately dark grey sand.




BORING LOG

Start Date: #2996 144y Depth: 190 %

Project: Spise Cascade - Wailla

of 2 Date: _7/3/88

Location; CW-3

Page _2

Drilling Method: _S-inch an rotary

H . Ponderosa Drilling & Development, inc.
Drilled By: g

Steven R. Ames

Logged By:

TOC Elevation: 4%52%  feer AMSL  DTW: 731 BGS

Lithologic Description

Depth (ft) | As-Built !
70 oTwW | (
h 4

Bentonite
30-bags

==
==
S
fr

[e4]
[

- 8, 12 Colorado Siica
;| Sand

4-Bags

“ WELL
CONSTRUCTION

487 feet-2* Solid PVC
{Casing

0

B

!5 feet-2-0.010 Slotted

C 1 PVC Casing

100

: eralizers Inserned
1 al 82 ang 82 feetl.

ne Monumeni

: Three Guard Poests

! Lithology |

round water encounterad at 75 f.

77175 to 78 f. GRAVEL WITH SAND ( GP): About 805

w5 fine, subrounded, elongated, wet dark gray grave!,
‘S maximum size, 3 cm.; about 20% dark grey sand.

78 to 88 fi. GRAVELLY SAND (SP-GP): About 85%
" poorly sorted, angular, hard, wet, dark grey sand;

< about 35% fine, angular, flat, dark grey gravel;

yi maximum size, jom.

=2 88 to 90 . CLAYEY GRAVEL (GC): About 85% fins
angular, fiat, dark grey gravel, maximum size 1 am,
aboul 35% plastic fines, medium dry strength, low
1 toughness, slow dilancy, wet, blue-green clay.

. 8010 100 ft. BASALT. Coarse, hard, angular, plack
bedrock: maximum size, 2 cm., wet,

v

Ty SCR & Associanes, ]




BORING LOG

Project: _Soise Cascace - Yaliuia Page _: of _2 Date: 7/5/88

Location: CW-4 Drilling Method: 8-ineh air rotary
Drilled By: Ponderosa Drilling & Deveiopment, Inc. Logged By: Steven R. Ames

Start Date: $/4/86  Total Depth: 11828t TOC Elevation: 434.50 feer AMSL  DTW: 97 & BGS

Depth {f1) | As-Built ! | Lithology i Lithologic Description

i { §

- =
O 4
- i 010 33 feet (fL) SILT(ML): Non-plastic, no dry
i strengih, medium dilancy, low loughness, dry io
- : moist, fight brown sill.

— 20

— 30

- 3310 40 fl. SILT WITH SAND ML) About 85%

- non-giastic, fow dry strength, jow toughness, rapic
; difancy, moist, fight brown silt; sbout 15% fine,

- subrounded, brown sand.

...... - A0 H

» ! © 40 {0 53 fl. SAND WITH SILT(SP-SM): Abowt 85°

- fine, subrounded 10 Sub anguiar, moisl, brown
 sand: about 13% non-plastic sit.

SAND (P):

s H

1 ™

fine 10 coarse subrounded ¢

UIAT gravel maxuanum size, 1 om.

- PR P
e 303 fomeia eyt B0 10 88 B, POORLY SORTED SAND WITH
E.‘.";;:i Ta7S GRAVEL (SP): About 85% fine, subrounced 1o su
TOSATTAS ar ard, dry 1o moist, dark brown and grey
2 * -
.

Ty

e
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|

. hard, most, Brown sand; asout

i, maximum size

naea gravel

Tom.

Qi

HNE, SUs

um to fine, subrounded ©

H
i

. MODERATELY SORTED SAND
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BORING LOG

Project: _2oise Cascade - Vialula

Location: Fiber Farm Road Moniloring Well CW-5

Page _1 of __z Date: __6/17/88

S-inch air rogiary

Driiling Method:

Drilled By: Ponderesa Drlling and Deveiopment, ing Logged By: Steven R. Ames
5 feet £18 - N 134 .
Start Date: >3/%8  Tora) Depen: 175 L e Elevation: *'82% reeraMSL  DTW: ¥R pgg
Depth (ft) | As- Bullt Lithology Lithologic Description
— O . 010 37 feet {fL} SAND (8P} fine, nard, subangule
- 10 subrounded, meist 1o wel, brownxsh~grey sand.
— 10
Bentoni
— 0
- 42-Bags
— 30
- R '*anqmancs moﬁmex , brown s

Eoa)

oy

”dne:u

bout 25% plastic |
ra i &rs \cm,,.

Vel maximum

w0 ® ug &

T S A,ﬁ?D e

Y 1%
3o A00ul

=ec=’ium, u::“d Sub angular gra
s about 15% fine 0




BORING LOG

Project: Boise Cascace - Jatua Page _2 of _3 Datergiazigs
Locartion: Fiber Farm Road Moniloring Well CW-5 Drilling Method: &-inch air rolary
Drilled By; Pondercsa Driling & Develogment, iac. Logged By: Steven R, Ames
5131686 . 175 {eet - ~ . 518 ~ 134 f “
Start Date: % yeaf pepth: 173 %8 1o Elevation: 1824 feer AMSL  DTW: 134 R ggg
Depth (f) | As-Built - ¢ Lithology | Litholozic Description
I
— 70 ' 270 10 101 fl. SILTY SAND ( SM): About 80% very
- Hfine, subrounded, moist, brown sand; abou! 20%
= :non-plastic siit
— &0
— 60
Yy
= U ~ ~ry N - i . - n
_ 01 lo 122 & CLAYEY SAND (SC): About 75%
about 28% plastic. medium dry strength,
- ¢ dilancy, high tougnness, brown, wet ciay.
T an
e et A
_ DED SAND WiTH
,4n¢,( fi
— AT




