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January 9, 2008
File No. 08-004

Mr. James M. Kuntz, Executive Director
Port of Walla Walla

310 A Street

Walla Walla, WA 99362

Re:  Summary Geotechnical Overview
Wallula Gap Business Park
Walla Walla County, Washington

Dear Mr. Kuntz,

PanGEOQ, 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:

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

e Draft Geologic Logs and As-built Well information 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).

e 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, PanGEOQ), these soils are likely to 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.

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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e 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.

e 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#‘g ‘ }
obert E( KAmmerling, 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 PanGEQO, 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.

LI Cross-Section Alignment (Fig 3.3.1.3-2)
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Elevation above mean sea level
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1) The geologic contact between surficial Holocene sediments
(silt and fine sand) and the underlying Hanford Formation (fine
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contact is not demarcated and surficial Holocene sediments are
not shown on this cross-section.
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Well Construction
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§| s §53E Log
a L) O 0
-5
0
Dry, brown, (loose), very fine SAND and

coarse SILT (loess).

SAND AND SILT

-
Y
3

SAND

>

SAND AND SILT

Damp, brown, very fine SAND and coarse

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

10200

20 —{aete".

25 [
oy 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 Ib Portland
cement to 6 |bs 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

Location: SE1/4 of NE1/4 Section 2 TO7N R31E

Well Name: WERC-A

Ecology ID: APA 363

MP Elevation: 77

Datum: -

Installed: 4/20/2007

DTW: 66.5' BGS on 4/20/2007
Page 1 of 4

Figure XX

DRAFT GEOLOGIC LOG AND AS-BUILT
FOR WELL WERC-A

Wallula Energy Resource Center
Wallula, Washington P g G
JEO701, 4/2007
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§. Log Well Construction
55
Damp, brown, well-sorted fine SAND.
60— .-,
o e Damp, brown, very gravelly SAND.
65 —faea et Damp, brown, slightly gravelly, very silty
T | SAND. =
Brown, gravelly, medium-to-coarse
SAND.
70 " :
Brown-to-gray, slightly sandy, silty, 4" FVCiRiser (0 -222.5 feef)
GRAVEL.
75
Brown-to-gray, slightly sandy, silty,
g‘ GRAVEL.
80 3
o Brown-to-gray, silty, sandy, GRAVEL.
85 "
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
s and coarse SILT. Annular grout (2 - 213 feet) made with
Jelenenes - B il i . ratio of 1 Ib bentonite to 1 Ib Portland
Teieieies rown, pumice-rich, slightly gravelly, very cement to 6 Ibs water
o 2 silty, SAND.
— . = . . s . e w
105 —{1. .50 g
Tl 2
- - - - n—
M Brown-to-gray, pumice-rich, slightly silty,
Jiupelaca gravelly, SAND.
110 = o:t:o:t:
Project Name: Wallula Energy Resource Center Well Name: WERC-A Figure XX
Drilling Method: Air Rotary Ecology ID: APA 363
Driller: Ron Sink MP Elevation: ?? DRAFT GEOLOGIC LOG AND AS-BUILT
Firm: Environmental West Exploration Datum: - FOR WELL WERC-A
Consulting Firm: Pacific Groundwater Group Installed: 4/20/2007 Wallula Energy Resource Center P G
Logged by: Jeff Witter DTW: 66.5' BGS on 4/20/2007 |Wallula, Washington g
Location: SE1/4 of NE1/4 Section 2 TO7N R31E Page 2 of 4 JEO701, 4/2007




Well Construction

€| & Fusi
€| 9 E£53E Log
S| o &7 &
115 —JEeCeies \L
—.o.o:-:- S
R i Brown-to-gray, pumice-rich, slightly silty,
= slightly gravelly, SAND.
125 00
RIS Brown-to-gray, pumice-rich, gravelly,
g coarse SAND.
130 — ..
135 .00
140 {5 50e g
e
B Q
_.0.0...t E
O :
e 3
_-'c.;.c 0
150 —{+ elels’
B :::::::' Light brown, pumice-rich, very gravelly,
e coarse SAND.
155 et
Telatets Brown-to-gray, pumice-rich, gravelly,
Je s coarse SAND.
160 . 4%a"
165 —NRI
170 —{.a0a0et
g N
ETmwetEm 1 I

4" PVC Riser (0 - 222.5 feet)

8" Borehole (0 - 233 feet)

cement to 6 |bs water

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

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: SE1/4 of NE1/4 Section 2 TO7N R31E

Well Name: WERC-A
Ecology ID: APA 363
MP Elevation: ?7?
Datum: -

Installed: 4/20/2007

DTW: 66.5' BGS on 4/20/2007
Page 3 of 4

Figure XX
DRAFT GEOLOGIC LOG AND

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

JE0701, 4/2007
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Depth (ft)

>
o
S
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General
Unit

Log

Soil
Sample

Well Construction

175

180

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

185 —{*.*..e.

190 —LiEIeE

1
PUMICE SAND —————> | &— CLAY & SILT —

195 —E—

200

205

210

CLAY & SILT

215

220

&—— PUMICE SAND

Brown, pumice-rich, slightly gravelly,
- coarse SAND.

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

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

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

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

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

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

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

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 |bs water

Hydrated Bentonite Chips (Hole-plug,
213 - 219.5 feet)

10-20 Colorado Silica Sand Pack (219.5
- 233 feet)

4" SCH 40 20-Slot Milled PVC Screen
(222.5 - 232.5 feet)

4] 4" PVC End Cap (232.5 - 233 feet)

Driller: Ron Sink

Logged by: Jeff Witter

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

Firm: Environmental West Exploration
Consulting Firm: Pacific Groundwater Group

Location: SE1/4 of NE1/4 Section 2 TO7N R31E

Well Name: WERC-A
Ecology ID: APA 363
MP Elevation: 7?7
Datum: -

Installed: 4/20/2007

DTW: 66.5' BGS on 4/20/2007

Page 4 of 4

Figure XX
DRAFT GEOLOGIC LOG AND AS-BUILT
allula Energy Resource Center P g G

Wallula, Washington
JEO701, 4/2007




Depth (ft)
Geology
General

Unit
Soil
Sample

Log

Well Construction

&
IIII|I[J

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

medium SAND.

Damp, brown-to-gray, well-sorted, fine-to-

SILT.
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SAND & SILT
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Damp, brown, very fine SAND and coarse

o2}
o

Damp, brown, well-sorted fine SAND.

Damp, brown, very gravelly SAND.

(o]
4]

P [ T i (o) U B

SAND.

Damp, brown, slightly gravelly, very silty

SAND.

Brown, gravelly, medium-to-coarse

GRAVEL.

Brown-to-gray, slightly sandy, silty,

GRAVEL.

Brown-to-gray, slightly sandy, silty,

RRRRRNRNnnnnRnnnnnnnnng

&—— GRAVEL

Brown-to-gray, silty, sandy, GRAVEL.

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 - 68 feet)

8" Borehole (0 - 88.5 feet)

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

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

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

4" SCH 40 20-Slot Milled 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
Location: SE1/4 of NE1/4 Section 2 TO7N R31E

Well Name: WERC-As
Ecology ID: APA 364

MP Elevation: ?7?
Datum: -

Installed: 4/25/2007

DTW: 65.5' BGS on 4/26/2007
Page 1 of 1

Figure XX
DRAFT GEOLOGIC LOG AND AS-BUILT
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Well Construction

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

Gray, slightly sandy, coarse GRAVEL.

/

Gray, coarse SAND and GRAVEL.

Gray, sandy, GRAVEL.

€8 T.=%
§| 8 558¢ P
o O o 2]
5
0 o
i Dry, brown, (loose), very fine SAND and
. ] coarse SILT (loess).
5 E
¥ 1 5
— 4
o i O
10 ; ] 2
3 X g
15 i L
20 5=
1.0 Dry, brown, silty, medium-to-course
1 . . 5 . . SAND.
25 Jalegme! J
S PO I Dry, gray, well-sorted, medium SAND.
. ::::::::: g Dry, gray-to-brown, SAND.
T \1/ Dry, brown, slightly silty, gravelly, SAND.
1 - Dry, brown-to-gray, slightly silty, sandy,
1 3 GRAVEL.
o
Z Dry, brown, very fine SAND and coarse
At 2 SILT.
| 2 y
Damp, brown, medium-to-coarse SAND. /
@
A
e 3
—o — n
O 2
g
&
]
- \[

- Gray, gravelly, coarse SAND.

I

I

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 - 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 Ibs 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)

4" PVC End Cap (72 - 72.5 feet)

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

Well Name: WERC-B
Ecology ID: APA 361

MP Elevation: ??

Datum: -

Installed: 4/17/2007

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

Figure XX

DRAFT GEOLOGIC LOG AND AS-BUILT
FOR WELL WERC-B

Wallula Energy Resource Center

Wallula, Washington P g G
JEO701, 4/2007




Depth (ft)
Geology
General
Unit
Soil
Sample

Log

Well Construction

medium SAND.

Damp, brown, slightly gravelly, fine-to-

S—E Az Damp, brown, very gravelly SAND.

medium SAND.

Damp, brown, slightly gravelly, fine-to-

SAND.

Damp, brown, very gravelly, coarse

Damp, brown, well-sorted, fine SAND.

medium SAND.

Damp, brown, slightly gravelly, fine-to-

SAND

Damp, brown, well-sorted, fine SAND.

medium SAND.

Damp, brown, slightly gravelly, fine-to-

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

SAND.

Damp, brown-to-gray, gravelly, medium

coarse SAND.

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

h 4

Gray, sandy, GRAVEL.

Brown, very silty, fine SAND.

coarse SAND.

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

Brown-to-gray, very sandy, GRAVEL.

Brown-to-gray, gravelly, coarse SAND.

Basalt

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 - 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)

INRRRIRRNE -

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

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

I

4" PVC End Cap (62.5 - 63 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: Jeff Witter

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

Well Name: WERC-C
Ecology ID: APA 362
MP Elevation: ?7?
Datum: -

Installed: 4/18/2007

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

Wallula Energy Resource Center
DTW: 36.4' BGS on 4/18/2007 |Wallula, Washington P g G

Page 1 of 1

JEO701, 4/2007




Log Well Construction

Depth (ft)
Geology
General

Unit
Soil
Sample

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

/‘\ Moist, light gray, silty, fine SAND (Loess). Concrete 0-2 feet below ground surface (bgs)

4" PVC Riser (0 - 207 feet bgs)
12 - 14 ft: sand grains are mostly fine, but range from
fine to coarse

IT1 111l

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

22 -27 ft: trace pumice clasts present

8" Borehole (0 - 217.75 feet bgs)

3
E Moist, light gray, silty, fine SAND with trace pumice
] clasts.
29-36 ft: silt content increases from ~25% to ~35%
Moist, light : ilty, fine SAND.

RO IR S Ny Y, e Annular grout (2 - 201 feet bgs) made with ratio
of 1 Ib 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 E Figure XX
Drilling Method: Air Rotary Ecology ID: APA 365
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 g
Location: SE1/4 of SE1/4 Section 2 TO7N R31E Page 1 of 4 JEO701, 4/2007




Log Well Construction

Depth (ft)
Geology
General

Unit
Soil
Sample

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

. ; v
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.

SANDY SILT

~

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

content (~7 - ~15%).

75 - 77 ft: pumice clasts observed

Light gray, pumice-rich, very gravelly, coarse SAND.
Light gray, pumice-rich, sandy, SILT/CLAY. RO, Gn S L0 IAEIDR)
Annular grout (2 - 201 feet bgs) made with ratio

> |SAND & GRVL| &—— SILTY SAND

of 1 b bentonite to 1 |b Portland cement to 6 lbs
water

SANDY SILT/CLAY

M2

Project Name: Wallula Energy Resource Center Well Name: WERC-D Figure XX

Drilling Method: Air Rotary Ecology ID: APA 365

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 g
Location: SE1/4 of SE1/4 Section 2 TO7N R31E Page 2 of 4 JEO701, 4/2007




Depth (ft)
Geology
d General
Unit
Soil
Sample

Log

Well Construction

110
115
120
Dark gray, fine gravelly, medium to coarse SAND. 4° PVC Riser (0 - 207 fost bgs)
Gray, pumice-rich, sandy, SILT/CLAY.
125
Light gray-brown, pumice-rich, sandy, SILT/CLAY.
130
135 3
0 Very light gray, ash-rich, sandy, SILT/CLAY. Nearly
= 100% pumice or ash, purge water is off-white milky
7] color.
8
140 g
Dark gray, sandy, SILT/CLAY. 8" Borehole (0 - 217.75 feet bgs)
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 orange/light brown.
o e
155 Annular grout (2 - 201 feet bgs) made with ratio
e of 1 Ib bentonite to 1 Ib Portland cement to 6 Ibs
water
e Salt and pepper, ash-rich, sandy, SILT/CLAY.
160 sl 30y, pumice-rich, sandy, SILT/CLAY.
E——
=
165
Project Name: Wallula Energy Resource Center Well Name: WERC-D Figure XX

Drilling Method: Air Rotary

Driller: Ron Sink

Firm: Environmental West Exploration
Consulting Firm: Pacific Groundwater Group
Logged by: Glenn Mutti

Location: SE1/4 of SE1/4 Section 2 TO7N R31E

Ecology ID: APA 365
MP Elevation: 7?7
Datum: -

Installed: 4/23/2007 - 4/25/2007

DTW: 57.08' BGS on 4/24/2007
Page 3 of 4

GEOLOGIC LOG AND AS-BUILT

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

JEO701, 4/2007

PZG




Depth (ft)

Geq:;logy-dr
Unit
Soil

Sample

Log

Well Construction

| General

e
170 e
RS
[r——
175
e
fm———
[
180
Dark gray-olive gray, sandy, SILT/CLAY
>
5
o
o |P———
2
3
190
] Dark gray, slightly fine gravelly, medium to coarse
SAND.
e 1
Gray, sandy, SILT/CLAY.
e
195
jE=ra
e Salt and pepper, basalt- and pumice-rich, sandy,
SILT/CLAY.
200 pmd (jive gray, basalt-rich, sandy, SILT/CLAY.
S
(r—
205
L ErE——
Py e
p— Salt and pepper, partly silicified ASH.
b10 Olive gray-dark gray, weathered BASALT.
o Black, BASALT. Purge water very dark green.
g
215 J/
220

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

Hydrated Bentonite Chips (Hole-plug, 201 - 204.6
feet bgs)

10-20 Colorado Silica Sand Pack (204.6 - 217.75
feet bgs)

4" SCH 40 20-Slot Milled PVC Screen (207 - 217
feet bgs)

4" PVC End Cap (217 - 217.75 feet bgs)

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

Driller: Ron Sink

Firm: Environmental West Exploration
Consulting Firm: Pacific Groundwater Group
Logged by: Glenn Mutti

Location: SE1/4 of SE1/4 Section 2 TO7N R31E

Well Name: WERC-D

Ecology ID: APA 365

MP Elevation: ?7?

Datum: -

Installed: 4/23/2007 - 4/25/2007

DTW: 57.08' BGS on 4/24/2007
Page 4 of 4

Figure XX
GEOLOGIC LOG AND AS-BUILT

FOR WELL WERC-D
PG

Wallula Energy Resource Center
Wallula, Washington
JE0701, 4/2007




BORIN

G LOG

Project: _BojseCascade-Walluia =~ A

Location: Fiber Farm Road Monitonng Weil CW-3

Page

-

of _2 Date:7/3/98

Driiling Method:

Drilled By: Ponderosa Drilling & Development, inc

Start Date: 4728/88  Total Depth: 73 fest

Logged By:
TOC Elevation: #0524

B-inch air retanry

Sieven R. Ames

feet AMSL DTW:100 . BGS

Depth (ft) | As-Bu:It |

Lithologic Description

0

C::unr:"em

s

sl

{2

O

!_.'}
o
w

=== 0te 53/t B4nch
= casing

' Lithology

I

{
1

« 5and; about 20% low plastic fi fines.

-2 010 20 ft. SILT (ML): Low piasticity, low dry strengi
5} slow dilancy, low toughness, dry to moist, lignht bror

: 2010 34 ft. SAND WITH SILT {SP-8M): About 80°
i fine, subroundged, poorly soned, hard, moist, brow

no dry strength

i 340 75 ft. MODERATELY SORTED SAND
5P/ bv\.} medium 10 fine, subangular 10 anguiar,
1ard, moist, predominately dark grey sand




BORING LOG

Drilled By:

Location; CW-3

Project: _3oise Cascage - Wallula

Page _2 of .2 Date: 7/

-
1
—r

Ponderosa Drilling & Development, inc.

Driling Method: _8-inch air rotary

Start Date: #2998 Ty(al Depth: 100 2.

' - en R. Ames
Logged B}‘ Ste\f Al

TOC Elevation: *032%  rear AMSL  DTW:73 % BGsS

Depth (ft) | As-Built | | Lithology | Lithologic Description
- 70 oTw = = T
= === Benlonile LS rie ol Ground water encountered at 75 ft.
1 h 4 = T S
=== 30-bags et e
e = e o: +1,75to 78 ft. GRAVEL WITH SAND { GP): About 80°
o o [ta7o2 .m0 fine, subrounded, eiongated, wet dark gray grave!,
= = S dAN TN maximum size, 3 em.; about 20% dark grey sand.
— 80 o B s 3 lasal 22521 78 o 88 fl. GRAVELLY SAND (SP-GP): About 65%
. & g 12 Coloradoe Siica 'v_:-;.‘.j_;.:-\'-‘.:.jjpomiy sorted, angular, hard, wet, dark grey sand;
L mas =vreets mwesabout 35% fine, angular, flat, darxg ey gravel;
o 0 . Pamere Amer i maximum size, 1cm.
-+ 4-Bags ate X ety
i Lﬂ.é:-:-ﬂ‘:\.:j
- L. WELL =zisiizelgg 1090 i CLAYEY GRAV 85% fine
Tt EL {GC) About 63% fint
— GO . CONSTRUCTION - "yﬁf_ﬂgsr angular, flat, dark grey gravel, maximum size 1 cm.
S s L Tan T about 35% plastic fi fnes medium dry sirength, low
= ;187 feet-2" Solid PVC 5\1 257w louonness slow dilancy, wet, blue-green clay.
o “: Casing € AETE b %
| 4 s 21 s
B =] , ol P ;._ + 8010100 ft. BASALT: Coarse, hard, angular, piack
.., |2 feet-2-0.010 Slotted | 1T T ST pedrock: maximum size. 2 cm.. wet.
= .« 1 PVC Casing E RN
% e € &L o
— 100 i Centeralizers Inseried  —— i
- &t 52 ang 82 feet.
5  One Monument
e Three Guard Posis
— 110
............ 10

T EGR & Associares, Inc

Gooiogis!s and Sunvaes

TiTemErs




/

NESOUNCE PROTECTION WELL HEPORT

§ 91ANT bANL Mo, _R02736
L or __BOISE_CASCADE DOUNTY: ___ WALLA WALLA
2 wetl mRIIOAtION o, ABW- 282 Cw?3 LooAtON:_S2A SS U 8ee (6 twn n H 37
: PhRimMEriob:__ ROTARY DRILLING ekt Abuness or wetl: _ \ e =
) huren._MARTY JENSEN I . T
TN DEVELOPMENT WATBALBVEL £LEvAYION: 73
T MetiAnng. anolUND sumrAce ELEVA HoN:
P et i . EGR_& ASSCCIATES MetALiEb: 29 APRIL/1 MAY 1996
) TENESENIANVE: _RAIPH_CHRISTIANSEN beveLoreb.
) i
; A% pURT WELL DATA ~ ronMAtiol beschirtio 0
: FINE SAND & SILT "
} ACAP OR VAULT \
: TYPR LOCKING )
: A12me &" o g
: = INCK s YES |
L IR - e VG CAPY YES +25
) ; - i
| . BENTONITE f
g LI U_gr5 i
' W3S {
; I
(7 IO Ty BENTONITE -+ 50
| ET I . 0 M g2.5 §
; NI |
> - < Ex 5 STATIC LEVEL :
IEL I T g3 - T e s e L L L 1-73
4 PR TR ~t-75
PPLRS Stare e 176
Yo O " |GRAVEL, SAND & WATER )
s BN P ek, SRR . 1-AR
=AY — e e e 489
LICA 8AND:  g/1o HARD BLACK BASALT koo
i gy s T T I i x
NGS ¢
' i
) PORFFN TYPE: }
LG LLE: T 10 gp i
H2E: 010 i
i
I
ASING 81782 6" i
“hrtve siors &y i
e }
T 100 |
-«'—
VAR B1SE }
Miﬁ{:! AT EH _I. 1 :
_______ i ‘
MeE t:".v PAaE = oF

F 0RO 12 (Mav. 11m9)



BORING LOG

Project: _Soise Cascadge - \Walluia Page _1 il o3 Date: 2/5/88
Location: SW-4 Drijling Method: 6-inch air rotary
Drilled By: Ponaerosa Drilling & Deveiopment, Inc. Logged By: Steven R Ames
Start Date: 5/1/86  Total Depth:118feet  TOC Elevation: 434.50 feer AMSL DTW: 87 . BGS
Depth (ft) Lithology | Lithologic Description
- 0 :
£ . 010 33 feet (ft.) SILT(ML): Non-plastic, no dry
i strength, medium dilancy, low toughness, dry {
i ; maist, light brown silt.
— 10
— 20
— 20
33 lo 40 fl. SILT WITH SAND (ML): About 85%
_ non-plastic, low dry strength, low tougﬁness rapic
Cifancy, moist, ight brown silt: about 15% fina,
i subrounded, brown sand.
- ki)
© 4010 53 . SAND WITH SILT(SP-SM): About 85¢
P fine, subrounaed 1o sub anguiar, moist, brown
= 5and: about 13% non-plastc siit.
58 .
.3 531060 ft. POORLY SORTED SAND (SP): Fine,
""" i subrounded lo sub angular, hard, dry to moist, da
- grey and brown sand.
s Y 60 10 88 f. POORLY SORTED SAND WITH
3 Ta700 LTS GRAVEL 'SP)‘ About 85% fine, subrounded (o su
5 ..'.‘:-.".". <3 angular, hard, dry to moist, gark brown and grey
S5y '::” sand; aboul 35% fine to coarse subrounded to su
.. (o™ Y a=s'e angular gravel maximum size, 1 ¢m
3 LT IE.
A “"J ol S . i
B w EGR & Associuies, ine
...... INdS
|
|




30RING LOG

Ei’ru}ccr: —hise 0550302 - Nadus fage _I 5 P’ Jate: 7/5/cg
iLamtiﬁn: C\-4 Driiling Method: _3-incn air rotary

i Driiled By: Ponderosa Crilling & Ceveooment. inc. Logged By: Sleven = ~mes

L =4 8 - 3 ‘*8 : 1 = I - -‘iﬂ;“- a0 o € ) 87 1

| Stary Date::‘r”go Totai Depth: " '*®'  TOC Elevation: °9-9Y  faet AMSL DTW:Y ket peg

i
! Deoth (ft) = As-Buiit Lithologic Description

, S 7

I o A

i nie
i

i_

|
=

i

i g |

o e

£

i._

|

iw_ <0 -1 88-95 1. POORLY SORTED SAND (SP): Fine.
L i subrounced, hard. moist, trown sang; sooul 5%
i i fine, suo roundeag gravei, maximum size icm.
7 '

e i 851to 108 fi. MODERATELY SORTED SAND
i (SPISWY: Medium 1o fine, suproundeg 1o

| subangular, hard, wel, garg grey sand.

B X - ” .

P s EOUAC Naler cncou at 97 f.

b

iy 3

=

= i

i i

i i T

i

-

e

L M‘W EGR & sissociates, ine




R

[ ———————— e

e - -

b IR T HAMS.

g0 S
e UL

NEBOUNCE PROTECTION WELL HEPOHT

MHARE AN Ho, _RO2736
e " bOUNTY) _ WALLA WALLA
WHE e IoATION o, ABW-283 (Lwﬂ . LooAtioh: 2 52 | 86 (€ tem 7 H3/
i) it MEtHiob, _ROTARY DRILL, ING o " othilt Abbnesd of Wetl.
Pk MARTY JENSEN ¥ .
NC  wAtkn Level M &vAHoN. 95
S oD StinrAck ELEVA Hol: Tl
CrNRA M PN EGR 5 ASSOC]ATES MotALLED: MAY 1-3 1996
hrEheaettAtVE: _ pa) by CHRIST [ANSEN beveLobeb. oot
A WLt WELL bATA __FonkiAtiol beschirtol < 4
S SAND, SILT, CLAY ;'
) +mt* Ot VAULYT j
o TYhr: LOCKING i
HT’»""I ﬁ' R ’
trok s YES |
------ WC CAPY YES -4 25
FMrf BE :
e m%tmr }
NGS |
.
{
Aty Ty W -+ 50
L2 TERN N gq |
WanRy |
i ;l{;(!‘l-:: SCH 40 ;
" BigE: R
WM o5 T 08 |
:mmm.ﬁi?imi“ A 73
I e e +-~85
o g R —— 285
KBTS SAND & SiLT l
B e e -95
HEICA AN 8/12 L |
PNt g 118 e ~==200
WGS1 ) | GRAVEL, SAWD c WATER = 43108
BLACK BASALT |
PCRFEN 1y - PVC N}_{fﬁ_l} _______________________________ HILHB
T U
2k M““mt”m*ﬂm__ | 125
4t
|
ASING Bk 4 {
TPriveE siokd D :
KT UM: 118 i
L AT
.-..*..
VAR bowstss }
MISC o L ;
e }

e

0% 12 fNav. 1raw

PAaE




BORING LOG

Project: _Zoise Cascaae - Wallula Page 1 of 2 Date: __ 6/17/35
Location: Fiber Farm Road Monitoring Well CW-5 Driiling Method: _8-inch air roatary

5 ix rosa Dnlling and Development. inc. 3. Steven R, Ames
Drilled B} onge Dnil - Mg d De o ing Logged B)r e { ~ S

4*7

e - . 516824 o S 134 R, prc
Start Date: °3/%8 gy Depch: "2 &' TOC Elevation: >'82% reer ANMSL  DTW: 1341 BGS
Depth { ft‘; _As- Bmit ! __Lithology | Lithologic Description
= 0 ' —, 010 37 feet (ft.) SAND (SP): fine, hard, subangula
- -1 10 subrounded, moist 10 wel, brownish-grey sana.
o 8 |
— 10 :
i ] é
PR |
E .
e
g Bentonile i
R o i
- 42-8ags
-~ 30
i, SM): About 60%
larw sm:*cmar:; moist, brown sand;
SRR 1 % plastic fines; about 5% fine to coarse
= naximum siza 3 cenumeters (cm.).
L SILTY SAND WITH GRAVEL (SM):
n % sand; about 25% siil, about 25% grave
i 50 1. SAND WITH SILT AND GRAVEL (SP)
. h) About 40% sang; about 25% silt; about 25%: grave
30 to ‘*5 fi. GRAVEL W!Ti-f SAND {GP): ~bout
"""" 85% fine 1o medium, hard. sub anguiar rr::wf
------ maximum size 30 cm; aboutl 15% fine 10 medium
" sand.
P 3] 581060 ft. POORLY GRADED GRAVEL WITH
o ;‘."l:,:i 1477 SAND (GP): About 50% fine to coarse, rounded
SRR UL::!.J_::I..L..; gravel: maximum size 30 cm.; About 30 % fine,
[aeal s Lol subrounded, moist 1o dry, brown sand.
—_ T Semd R
[ IR R 4 ¥ 3 - 4 %
- ZLWNAILLL 6010 70 fi. POORLY GRADED SAND WITH
_______ veyr o« ameri GRAVEL (SP): About 50% fine to coarse
sTrai) alms sy {FO“!:MS? nard, mgoist 1o wel, brown sand; JLM;
e b mid L A0 G ; num size 10 com;
e Conunuzg.. s ol gt ot =




BORING LOG

Project: _Soise Cascaane - Jallula Page _2 of _3 Date:gazies
Location: Fiber Farm Road Monitoring Well CW-5 Drilling Method: §-inch air rotary
Driiled By: Fonderosa Drilling & Development, inc. Logged By: Steven R. Ames

Start Date: %96 Toqal Depth: 175 feet TOC Elevation: 21824 foe AMSL DTw: 1341 BGS

Depth (ft) | As-Built ~ Lithology | Lithologic Description
1 | r
e 78D = P ___f_*_l 7010 101 fi. SILTY SAND ( SM): About 80% very
L = = PRy ki

|
|

=—fine, subrounded, moist, brown sand: abou! 20%

o S = non-plastic siit
fe— e
i ‘=!____§
- —
o |==m:
E =
b
----- <0 HEes
L
B |:O T - - -
107110122 & CLAYEY SAND (SC): About 75%
(s san c about 25% plastic. medium dry strength,
- siow dilancy, high tougnness, brown, wet ¢! ay.
e F M
.
— 120
e 122 to 135 fl. SANDY LEAN CLAY (CL): About
s 60% mr,dlumgg iStc, medium dry szref‘gg.l no
ditancy, medium 10 high toughness, | ght brown
e wel Clay, about 40% fine, st :camuiar sand,
180
[V wild
i und water encountered at 134 |
;;35 10 140 f. POORLY GRADED SAND WITH
o s “,:GRA‘JEL {(5P): About 70% .:c"r\,‘lmﬁ‘ dr“ r:m
- wi sand 3 ' su . hard
o ,%O 1d r




S

NESOUNCE PROTECTION WELL REPOHT

hheien.  MARTY JENSEN

: OtANT DA Mo, RQ2736

- ) ™otNAWE: _BOISE CASCADE oouNrY:

W R INOATION o, ABW-284 Cws LooAtoM: St ST W wee /6 tw S B3/
bR L M1 hob- ROTARY DRILLING % oIkt Avonkes oF Wetl: | =

MM _PONDEROSA DRITLING & DEVELOPMENT _ WATBNLEVEL ELRvATio,
#iew 1A 11 i ool sUnrAce etevAtion:
e I FeM:_EGR & ASSOCIATES NetAlteo: MAY 3-7, 199¢
nrerneatAtive: beviloreb.
A% BT WELL DATA | FOnMAt ot bEschm o e
" L ; i
1 b
1 CAP Ot vAULY SAND & SILT |
i LD TYPE: LOCKING {
' ‘ _mw"é nizm' " '
' S OCK : VB | ¥ 22
r- T 7 VG CAPy YES -t 25
] . i
: 'y W Sasdall BENIONITE [  GRAVEL f
| ISR i N 155 i
I Fi 3 W;S% ' '
I |
- r e HES il TYPI Bmlm— -4 50
-§ LRMIE 0 O ss b $--80
! WiRy |
b SR 1 Y
b~ ! %C .1,’{;, :Zs't;sa.m.._m CLAY & SILT :
- g— WArii) e T 65 i
! _ e iAER -+ 75
' -7 pEAES SR T e ] 180
l N ) Wi £18] i
\ ) ckers: CLAY t
| ; i
{ 4 HHICA SAND: |
’
1 # dPEPIIE qeq T 195 “1‘100
§ ;' l’ W3S - |
. A e - SR oy SIS S N I 9 4-115
. Jod i1 BUREEN Iy e PYC {
LooE T ebeeme ., 0 q¢e /
T S RO i 1Y 010 '
1 . h
12,
i g, CLAY & SAND :
2y FASING Stze: 2"
: T‘- * T ThRtve sior. |
! : bt |
. 2 WIIUM: 175 }
s 0 o 150
v i P R R |- CLAY.SILT, ~TRAGE "oF ATER 71160
T!isc; e hed N }
i
N T HARD BLACK BASALT L
Ak ye. PAdE 4 F__5 :

Y 0ho 12 (Nav. {19y




10

Velocity (fps)

0.05) V"

0.01 |
0.01 0.5 1 | 10
Period (seconds)
Ss = 0.452 Fa = 1.43864 Sds = 0.433
S1=0.135 Fv = 2.25952 Sdi = 0.204
Site Class =D PGA= 0.17329

1. Spectra correspond to free field motions at the foundation level for 5% damping
2. Vertical motions correspond to 2/3 of the horizontal values.
3. Rock UHS PSA from USGS 2002 Hazard Maps.

PanGE®

I N CORPORATETSD

Wallula Resource Recovery
Wallula, Washington

IBC 2003 Response Spectra
2475 Year Event

Project No.

Figure No.

07-017






