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SHANNON &WILSON, INC.

CONCEPTUAL GEOTECHNICAL ENGINEERING REPORT
MONOHON LANDING ROAD LANDSLIDES
RAYMOND, WASHINGTON

1.0 INTRODUCTION

This report presents the results of our literature review of previous studies, aerial photographs,
and geotechnical engineering analyses for two active landslides on Monohon Landing Road east
of Raymond, Washington. Previous geotechnical studies were completed by:

Washington State Department of Transportation (WSDOT), 1979
GeoEngineers Inc. (GeoEngineers), 1998

Geotechnical Testing Laboratory Inc. (GTL), 2008

GTL, 2009

.

.

s
The purpose of our services is to evaluate the subsurface conditions at the site, provide
geotechnical engineering recommendations for remediation alternatives of the two landslides,
and assist Pacific County (the County) in developing a preferred alternative(s) and opinions of
probable remediation costs. Our current study includes reviewing 17 previous boring logs at the
site, reviewing previous geotechnical laboratory test results, performing engineering analyses,
and preparing this report. Our services were accomplished in general accordance with our
proposal dated April 21, 2009. Michael Collins provided notice to proceed by signing and
returning our proposal with an effective date of April 29, 2009.

2.0 SITE AND PROJECT DESCRIPTION

The project site is located north of the Willapa River on Monohon Landing Road near Raymond,
Washington, as shown in the Vicinity Map, Figure 1. Two landslides are present approximately
between mileposts 0.5 and 0.7 on Monohon Landing Road (see the Site and Exploration Plan,
Figure 2). The head scarps of both landslides run along the north side of Monohon Landing
Road and extend south to the Willapa River. The west and east landslides are approximately

175 and 250 feet in length, respectively, measured parallel to the roadway. The two landslides
are separated by approximately 500 feet.

County personnel report that these landslides have been active since Monohon Landing Road
was constructed in the early 1900s. We assume that the landslides are moving generally
southward, toward the Willapa River. The section of Monohon Landing Road within each
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sliding mass has been repaired continually over the past century, using placement of fill to return
the road to the design grade and, sometimes, repaving the damaged section.

3.0 PREVIOUS SUBSURFACE EXPLORATIONS AND
GEOTECHNICAL LABORATORY TESTING

The Pacific County Department of Public Works provided Shannon & Wilson, Inc. with copies
of subsurface explorations and reports performed by WSDOT in 1979, GeoEngineers in 1990,
and GTL in 2008 and 2009. These reports contain logs of 17 subsurface explorations.
Approximate locations of these explorations are shown in Figure 2. A summary of the
subsurface explorations is presented in Table 1 and copies of the previous boring logs are
presented in Appendix A. The previous geotechnical laboratory test results for these
explorations are presented in Appendix B. Shannon & Wilson, Inc. used the field observations
and laboratory test data as they were presented, and makes no warranty as to the accuracy of the
data.

4.0 GEOLOGY AND SUBSURFACE CONDITIONS

The 1967 U.S. Geological Survey geologic map shows the site is underlain by Tertiary siltstone
of the Lincoln Creek formation. Alluvium is locally present near the Willapa River. The

geologic map does not show active or ancient landslides at the site.

4.1 Soil

Figures 3 and 4 present our interpretation of the geologic subsurface conditions at the west and
east landslides, respectively. The subsurface conditions at the site generally consist of
southward-sloping, lightly overconsolidated, non-plastic sandy silt; plastic clayey silt; and silty
clay of varying thickness, overlying Tertiary siltstone bedrock.

Beneath the roadway at each landslide location, the subsurface conditions consist of about 15 to
25 feet of loose to medium dense fill that consists of silty sand, gravel, oyster shells, and multiple
layers of asphalt. The fill is underlain by non-plastic, medium stiff to stiff, sandy, slightly clayey
silt that is approximately 10 feet thick at the west landslide and a few feet thick at the east
landslide. At the west landslide, the borings encountered medium stiff to stiff, plastic silt/clay
below the non-plastic silt extending to approximately Elevation -26 feet. Siltstone bedrock was
encountered in the borings below about Elevation -26 and +6 feet at the west and east landslides,

respectively.
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Based on soil descriptions, trends in the Standard Penetration Test blow counts, and previous
reports by WSDOT, GeoEngineers, and GTL, we estimate the depth of the sliding surface below
the southern boundary of the roadway at approximately Elevations +4 and +12 feet for the west
and east landslides, respectively. We assume that the thickness of the sliding mass decreases
near the toe and that the sliding surface exits the northern bank of the Willapa River near
Elevations -1 and +2 feet for the west and east landslides, respectively.

4.2 Groundwater

Observations made during drilling and well measurements at various times of the year indicate
that the groundwater elevation fluctuates seasonally and may be affected by the level of the
Willapa River. At the west landslide, the groundwater surface below the existing roadway varies
from approximately Elevation +12 feet during the wet season to approximately Elevation +6 feet
during the dry season. At the east landslide, the groundwater surface below the existing roadway
varies from approximately Elevation +25 feet during the wet season to approximately

Elevation +11 feet during the dry season.

Measurements provided by GTL from September to December 2008 show the Willapa River had
an average high tide elevation of approximately +11 feet and an average low tide elevation of
approximately +2 feet. The combination of well measurements and river elevations reported by
GTL suggest that the tidal fluctuation does not affect the elevation of the groundwater near the
location of the existing roadway in the west and east landslides. However, the groundwater

elevation at the toe of the west and east landslides may respond to the tidal variation in the river.

5.0 GEOTECHNICAL ANALYSES AND RECOMMENDATIONS
5.1 Analysis Criteria and Methods

We performed limit equilibrium slope stability analyses for the west and east landslides using the
computer program SLOPE/W version 7.13 (GEO-SLOPE International, 2007). We defined the
slip surfaces by specifying the full path of the sliding surface, as estimated from the subsurface
explorations and geologic cross sections. We selected the Spencer (1967) method, which
satisfies both moment and force equilibrium and considers both shear and normal interslice

forces to determine the reported factors of safety.
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5.2 Global Stability Analyses

We used our interpretation of the dry season conditions to back-calculate the residual drained
shear strength along the sliding surface. We varied the strength of the soil along the sliding
surface until a factor of safety (FS) of unity was achieved. We assumed that a significant portion
of the landslide movement occurs during the wet season and, during this time, the FS is slightly
less than one. Summaries of the variation of residual friction angle and resulting FS for the west
and east landslide are presented in Figures 5 and 6, respectively.

The results of these analyses suggest that an average residual friction angle of about 11 degrees
would appropriately characterize the behavior of the landslides. However, many factors
contribute to uncertainty in these analyses (e.g., landslide geometry, groundwater conditions,
etc.). As an additional check, we estimated the residual friction angle of the slide planes using
correlations with soil index properties developed by Stark et al. (2005). These correlations
showed that a residual friction angle of about 11 degrees would be reasonable.

Table 2 summarizes our global stability analysis results. Representative analyses showing the
sliding mass geometry, generalized subsurface conditions, and assumed failure surface are
presented in Figures 7 and 8 for the west landslide and Figures 10 and 11 for the east landslide.

Without simultaneously monitoring the landslide movement and groundwater levels, it is not
practical to confirm our interpretation that the FS is essentially 1.0 during the dry season
conditions. If our assumption is incorrect, and the FS is actually substantially less than 1.0, then
the recommendations presented below could be unconservative.

5.3 Conclusions

Based on our understanding and analyses of the current conditions at the west and east
landslides, we conclude that the landslide movement occurs primarily when elevated
groundwater tables occur during the wet season or wet conditions. Soil erosion at the landslide
toe by the Willapa River and the addition of sand, gravel, oyster shells, and asphalt to maintain
the elevation of the roadway keep the landslide from achieving a stable configuration.

Landslide movement occurs when the driving forces acting on the sliding mass exceed the
resisting forces (FS less than 1.0). Remediation options generally consist of actions that will

either increase the resisting forces or decrease the driving forces, therefore increasing the FS.
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Remediation options include:

» Lower the roadway grade to reduce driving forces.

» Replace a portion of the fill beneath the existing roadway with lightweight fill to
reduce driving forces.

» Lower the groundwater table within the sliding mass to increase sliding resistance.

= Redirect surface stormwater so there is no “ponding” within the sliding mass, to
lower groundwater and increase sliding resistance.

» Drive piles that extend to undisturbed soil or siltstone to increase sliding resistance.

» Construct deep, soil mix columns that extend to undisturbed soil or siltstone to
increase sliding resistance.

» Overexcavate the landslide mass and reconstruct the roadway on undisturbed soil or
siltstone, thereby increasing sliding resistance.

= Construct a toe buttress to reduce erosion and increase sliding resistance.

= Construct a shear key to increase sliding resistance.

Alternatively, the County could continue its current practice of maintaining the roadway by
adding fill and repaving when necessary. This option would essentially be the same as previous

practices. These options may be considered individually or in combination.

5.4 Recommendations

Based on our analyses and discussions with County personnel, we recommend a combination of
lowering the existing roadway grade and installing surface stormwater and subsurface drainage.
These measures should reduce driving forces and increase sliding resistance; therefore, reducing
the likelihood of continued movement of the west and east landslides. We understand the
County would like to lower the roadway grades to improve sight distance and improve the
roadway geometrics. We provide general recommendations for making stable slopes north of
(above) the roadway.

We performed global stability analyses to estimate the amount of soil that would need to be
excavated to achieve an adequate FS. As discussed above, we assume the FS during dry season
is essentially 1.0. Improving landslide stability when conditions are reasonably well understood
and the consequences of failure do not include life safety means that an FS of 1.2 is commonly

considered adequate. As discussed previously, some uncertainty exists regarding our assumption
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of groundwater levels in the landslide when the FS is 1.0; i.e., the groundwater level when
movement ceases. Therefore, some risk exists that landslide movement could continue if the
recommendations in this report are implemented. Alternatives to reduce risk could include
adopting a more conservative design; e.g., design for a higher FS, collect undisturbed soil
samples and measure soil strength, and/or perform additional monitoring to refine the conditions

when the landslides are not moving; i.e., have an FS equal to 1.0.

5.4.1 Lower Existing Roadway

For the conditions described above and an assumed sliding surface residual friction angle
of 11 degrees, we recommend lowering the roadway surface about 8 and 12 feet (Elevations +20
and +30 feet) at the west and east landslides, respectively. Figures 9 and 12 present the global
stability results for the west and east landslides, respectively. Please note that our analyses
assume the excavations would be made with double-sided cuts; i.e., cuts on the up and downhill
sides of the road. If the County chooses to make a single-sided cut by extending the excavation
to the south to increase sight distance or realign the existing roadway, the FS would be lower
because weight would be removed from a resisting portion of the slide surface. Figure 13 shows

this case.

Figures 5 and 6 could be used to select deeper excavation depths if the County elects to
design for a more conservative FS to reduce the risk of future movement. For example, an FS

equal to about 1.3 could be achieved with a 10-foot-deep excavation at the west landslide.

The excavations should extend the width of the existing roadway in the landslide areas,
and side slopes should be at 2 horizontal to 1 vertical (2H:1V), as shown in Figure 12. If the
County prefers to make the excavation south beyond the width of the roadway, the excavation
depth should be 2 feet deeper, or 10 and 14 feet below ground surface (bgs) (Elevations +18 and
+28 feet), at the west and east landslides, respectively.

5.4.2  Stormwater Drainage

Surface stormwater drainage ditches should be constructed at an appropriate grade along
the roadway shoulder to prevent water from ponding and infiltrating the sliding mass. The base
of the ditch should be compacted to a dense condition and lined with slowly pervious material to

further impede the infiltration of surface water. Lining materials could include clay or a flexible

21-1-21159-001-R1.docx/wp/clp 21-1-21159-001



SHANNON &WILSON, INC.

geomembrane. The lining material should be protected from damage with about 1 foot of soil
such as a crushed surfacing aggregate. The lined ditches should discharge to suitable locations,
such as a catch basin, where the runoff is collected into a tightline and conveyed away from the

landslide areas.

The landslide mass should be regraded to remove sags and low areas where water could

pond. The finished slopes should be graded to promote runoff.

5.4.3  Slopes North of the Roadway

Lowering the roadway grade would reduce the driving forces and increase the FS for the
west and east landslides, but could potentially activate a pre-existing or new sliding surface in
the slopes north of the roadway. Once movement is activated, the soil strength along sliding
surfaces decreases to the residual soil strength. If this occurs, large movement above the
roadway could occur. The available subsurface data is not sufficient to evaluate the likelihood of
new landslides occurring north of the roadway if regrading occurs. Therefore, our
recommendations for the slopes north of the roadway are general. In our opinion, the risk of
activating a landslide north of the roadway could be reduced by:

» Grading slopes above the roadway no steeper than 2H:1V.

» Installing subsurface drainage to lower groundwater levels. Subsurface drainage
could be constructed by using drilled horizontal drains or by excavating trenches and
backfilling them with pervious aggregate. To prevent piping, the backfill for trench
drains should be designed so it meets filter criteria for the native soil. A perforated
drain pipe can be installed in the bottom of a trench drain to facilitate maintenance.

We recommend performing additional geotechnical studies to evaluate slope stability
north of the roadway. These studies should include borings with continuous sampling,
groundwater monitoring wells, and soil strength testing. This information is needed to provide
specific design recommendations for making cuts in the slope north of the roadway and for
stabilization measures, if required.

535 Remediation Quantity Estimates

Based on roadway sections provided by the County, we calculated the approximate excavation
volume that would be required to achieve the recommended finished grades; i.e., depths of 8 and
12 feet bgs (Elevations +20 and +30 feet) at the west and east landslides, respectively. We used
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an approximate end-averaging method to make our calculations. We did not make estimates for
the amount of overexcavation that would be needed to excavate to pavement subgrade nor
excavation volumes for roadway ditches. We estimate about 16,000 cubic yards of excavation
would be needed to achieve the recommended final grades, including extending the excavation
approximately 100 feet west of the west landslide and 100 feet east of the east landslide and
excavating soil between the two landslides to grade. This estimate does include flattening the
northern slope to 2H:1V in the landslide areas within the right-of-way. Our estimate does not

include making a single-sided cut by removing soil south of the roadway.

We recommend constructing lined ditches on both sides of the roadway through the landslide
areas and continuing at least 50 feet on each side of the landslides. Therefore, about 1,250 feet

of lined ditch would be required.

6.0 ADDITIONAL SERVICES

The conclusions and recommendations presented in this report are based on information
provided by others. As discussed in this report, some risk remains that the assumption of an FS
equal to 1.0 during dry conditions, which we used in our stability calculations, could be
unconservative. If the County wishes to reduce risk, two alternatives discussed above include
additional studies either to verify the conditions when the landslides are not moving or to make
laboratory soil strength measurements. We can discuss these alternatives with you further if you

desire.

The proposed construction is within 200 feet of a river and includes wet areas. Therefore, we
anticipate that natural resource permits could be required for the proposed construction. We

would be pleased to assist the County with these services.

Our recommendations are general in nature. Other design studies should be performed,
including roadway geometrics, pavement design, etc. We should be retained to assist the

civil/roadway designer in the final grading plan to verify that it is in accordance with our

recommendations.

We recommend that Shannon & Wilson, Inc. be retained to review those portions of the plans
and specifications that pertain to foundations and earthwork to evaluate whether they are

consistent with the recommendations in this report.
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We recommend that we be retained to provide on-call geotechnical construction observation
services during construction activities. Our analyses and recommendations are based on the
subsurface conditions reported on boring logs prepared by others. During construction, we
should verify that the subsurface conditions actually encountered are consistent with our
observations. Our services would include the monitoring of structural fill placement and
compaction, subgrade preparation, drainage, regrading, and other geotechnical-related earthwork

activities.

7.0 LIMITATIONS

This report was prepared for the exclusive use of Pacific County Department of Public Works.
The data and report should be provided to the contractors for their information, but our report,
conclusions, and interpretations should not be construed as a warranty of subsurface conditions
included in this report.

The analyses, conclusions, and recommendations contained in this report are based on site
conditions as they presently exist and further assume that the explorations performed by others
are representative of the subsurface conditions throughout the site; that is, the subsurface
conditions everywhere are not significantly different from those disclosed by the explorations.
If, during construction, subsurface conditions different from those encountered in the
explorations are encountered, or appear to be present, we should be advised at once so that we
can review these conditions and reconsider our recommendations, where necessary. If there is a
substantial lapse of time between the submission of this report and the start of construction at the
site, or if conditions have changed due to natural forces or construction operations at or adjacent
to the site, we recommend that we review our report to determine the applicability of the
conclusions and recommendations.

Within the limitations of scope, schedule, and budget, the analyses, conclusions, and
recommendations presented in this report were prepared in accordance with generally accepted
professional geotechnical engineering principles and practice in this area at the time this report
was prepared. We make no other warranty, either express or implied. These conclusions and

recommendations are based on our understanding of the project as described in this report.

Unanticipated soil conditions are commonly encountered and cannot be fully determined merely
by taking soil samples from test borings. Such unexpected conditions frequently require that
additional expenditures be made to attain a properly constructed project. Therefore, some
contingency fund is recommended to accommodate such potential extra costs.
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The scope of our present work did not include environmental assessments or evaluations
regarding the presence or absence of wetlands or hazardous or toxic substances in the soil,
surface water, groundwater, or air, on or below or around this site, or the evaluation of or
disposal of contaminated soil or groundwater should any be encountered. Shannon & Wilson,
Inc. has prepared and included in Appendix C, “Important Information About Your
Geotechnical/Environmental Report,” to assist you and others in understanding the use and
limitations of our reports.

SHANNON & WILSON, INC.

Christopher A. Robertson, P.E., L.E.G.
Vice President

CL:JNB:CAR/cij
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TABLE 1
SUMMARY OF SUBSURACE EXPLORATIONS

Boring Total Depth Date
Designation Performed By (feet) Drilled
WSDOT-1 Washington State Department of Transportation 40.4 1/29/79
WSDOT-2 Washington State Department of Transportation 38.0 1/24/79
WSDOT-3 Washington State Department of Transportation 42.5 1/18/79
WSDOT-4 Washington State Department of Transportation 5.0 1/23/79
GEI-1 GeoEngineers, Inc. 33.5 6/27/90
GEI-2 GeoEngineers, Inc. 54.0 6/28/90
GEI-3 GeoEngineers, Inc. 59.0 6/28/90
GLT-H-1 Geotechnical Testing Laboratory, Inc. 61.0 1/16/08
GLT-H-2 Geotechnical Testing Laboratory, Inc. 90.0 1/17/08
GLT-H-3 Geotechnical Testing Laboratory, Inc. 90.0 1/20/08
GLT-H-5 Geotechnical Testing Laboratory, Inc. 90.0 1/28/08
GLT-H-6 Geotechnical Testing Laboratory, Inc. 25.0 2/1/08
GTL-1 Geotechnical Testing Laboratory, Inc. 55.0 2/5/09
GTL-2 Geotechnical Testing Laboratory, Inc. 20.0 2/6/09
GTL-3 Geotechnical Testing Laboratory, Inc. 25.0 2/9/09
GTL-4 Geotechnical Testing Laboratory, Inc. 15.0 2/10/09
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TABLE 2
SUMMARY OF GLOBAL STABILITY ANALYSES
Case Factor of Safety
East Landslide — Wet Season 0.88
East Landslide — Dry Season 1.02
East Landslide — Excavate 8 Feet 1.20
West Landslide — Wet Season 0.83
West Landslide — Dry Season 1.01
West Landslide — Excavate 12 Feet 1.22
West Landslide — Excavate 12 Feet, Improved Sight Distance 1.17
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APPENDIX A

PREVIOUS SUBSURFACE EXPLORATIONS

FIGURES

Washington Department of Transportation (1979)
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GE

SOIL CLASSIFICATION SYSTEM

GROUP
MAJCR DIVISIONS SYMBOL GROUP NAME
GRAVEL CLEAN GW WELL-GRADED GRAVEL, FINE TO COARSE GRAVEL
COARSE GRAVEL
GRAINED GP POORLY-GRADED GRAVEL
SOILS More Than B0%
of Coarse Fraction GRAVEL GM SILTY GRAVEL
Retained WITH FINES
on No. 4 Sieve GC CLAYEY GHRAVEL
More Than 50%
L WELL-
Retaingd on SAND CLEAN SAND SW L-GRADED SAND, FINE TO COARSE SAND
No. 200 Sieve
sP POCRLY-GRADED SAND
More Than 50%
of Coarse Fraction SAND SM SILTY SAND
Passes WITH FINES
No. 4 Sieve §C CLAYEY SAND
FINE SILT AND CLAY ML SILT
GRAINED INORGANIC
SOILS Gl CLAY
Liquid Limit
{.ags Than B0 ORGANIC oL ORGANIC SILT, ORGANIC CLAY
More Than 50% SILT AND CLAY MH SILT OF HIGH PLASTICITY, ELASTIC SILT
INORGANIC
- CH CLAY OF HIGH PLASTICITY, FAT C
No. 200 Sieve 2 DA S
Ligquid Limit
50 or More ORGANIC OH ORGANIC CLAY, ORGANIC SILT
HIGHLY ORGANIC SOILS PT PEAT
NOTES: SOIL MOISTURE MODIFIERS:

T

Field classification is based on visual examination of soil
in general accordance with ASTM D2488-90.

Sail classification using laboratory tests is based on
ASTM D2487-80.

Dascriptions of soil density or consistency are based on
interpretation of blow count data, visual appearance of
soils, and/or test data.

Dry -
Moist -

Wet -

Absence of moisture, dusty, dry 10 the touch
Damp, but no visible water

Visible free water or saturated, usually soil is
obtained from below water table

N

SOIL CLASSIFICATION SYSTEM

Geo

V6
T

Engineers

FIG., A=5
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LABORATORY TESTS:

AL Atlerberg limits

CP  Compaction

CS  Consolidation

DS Direct shear

GS  Grain-size

%F  Percent fines

HA  Hydrometer analysis
SK  Permeability

SM  Moisture content

MD  Moisture and density
SP  Swelling pressure
TX  Triaxial compression
UC  Unconfined compression
CA  Chemical analysis

BLOW COUNT/SAMPLE DATA:

Biows required to drive a 2.4-inch 1.D.
split-barrel sampler 12 inches or
other indicated distances using a

300-pound hammer falling 30 inches.

Blows required to drive a 1.5-inch .D.
(SPT) split-barrel sampler 12 inches
or other indicated distances using a

140-pound hammer falling 30 inches.

*P* indicates sampler pushed with
weight of hammer or against weight
of drill rig.

NOTES:

SOIL GRAPH:

SM  Soil Group Symbol
{See Note 2)

Distinct Contact Between
Soil Strata

Gradual or Approximate
Location of Change
Between Soil Strata

Water Level

i<

Bottom of Boring

22 B Location of relatively
undisturbed sample

—J\ 128 Location of disturbed sample
17 D . >

Location of sampling attempt
with no recovery

108 Location of sample obtained
in general accordance with
Standard Penetration Test
(ASTM D 1588) procedures

26{]] Location of SPT sampling
atlempt with no recovery

B Location of grab sample

1. The reader must refer to the discussion in the report text, the Key to Boring Log Symbols and the
exploration logs for a proper understanding of subsurface conditions.

2. Soil classification systemn is summarized in Figure A-1,

-

(L

S22 L noineers
2 Engineers.

i\

Geo

7

Y

KEY TO BORING LOG SYMBOLS

FIG. A-6




‘HRP:CDG:CMS 12/17/37

1322.003-06-1130

DEPTH IN FEET

TEST DATA

BORING GEI-1

Approximate Station: 6+78, 12 fL rt

DESCRIPTION
(\”4 x:‘:;::;ne g:rm') Biow Group Surface Elevation (ft.): 43.0
Lab Tests (%) (pe} ~ Count Samples \vmbal . .
i i ((;M Dark gray and brown siity fine gravel with sand and multiple
4 i _s; layers of asphalt concrete (foose, moist) (A1)
i . La 051
4 4 DICP N
16 l "g el
B oaed : »\—(}: c wﬂ —5
1(: e fz % "
=4 1 €
lea {) ¢ q( |
N s
1Mp 1 100 |4 CIREe
_ o [
{C e — 10
10+ il gGM Dark gray silty fine gravel with sand and asphalt fragments '
i plc By (loose to medium dense, moist) (fill)
leptle
‘ 10 I
<D i
L e o =
. 8 el
DE C% !
-4 Ie 0 < j
e DD [ P
By
: el ool ¢ s
e i i
M9 17 w0l
] ;So?%
20— L: 0o 20
D D X
0 AN 3
G0
N < 0 © B
i D ICH | L
MD 8 121 13 E e g 4
: a0 i
» SR A
25 AN - 25
4 MD 28 97 6 B- : Brown silty fine 1o coarse sand with gravel (loose, wet) (fill) -
4] -
1 MD 20 0 1 Gray elastic silt with sand (stiff, wet) -
i AL,‘ - Gray silt (hard, moist) (siltstone) |
s0- X —30
; !
T sM 22 50/5° E )
i Baoring completed at 33.5 feet on 06/27/90 s
Piezometer instalied 1o 31.0 feet 3
35— Ground water level measured at 29.0 feet on 08/06/90 — 35
40— =40

Note: See Figure A-2 for explanation of symbols

Geo

J/‘

N

L 5

\\\\

Engineers

LOG OF BORING

FIG. A-7




HRPICDG:CMS 12/17/97

1322-003-06-1130

EET

DEPTH IN |

Mosmre Dry

BORING GEI-2

Approximate Station: 1471 8 ft 1t

DESCRIPTION

Conemt  Density Biow Group Surface Elevation {f1.}; 27.0
Lab Tests (%) {pef) ~ Count Samples Symbol B
ASPHALT  Asphalt concrete pavement, 4 inches thick ®
5 Brownish gray silty fine grave! with sand (loose, moist) (i)
i ASPHALT  Asphalt concrete layers
§ =4 5
i Gray silty fine 1o coarse sand with grave! (leose, moist) (D)
| 11 B
18 10
1 ML Gray and brown silt with sand (soft to medium stiff, moist)
SM 28 5 | !
15 45
I}
i
MD 42 78 6 g
20 -~ 20
7 MD 40 76 g g
25~ - 25
ML Gray silt {very soft, wep)
i ]ICH Dark gray far clay (stiff, moist)
30 = MD, 45 7 13 l P 10
AL,
T TX S
1 MD 45 85 14 E Grades with a trace of organic matier i
25 35
16 B a
40— 40

LOG OF BORING

FIG. A-8
(SHEET 1 OF 2)




A B .

HRP:CDG:CMS 12/17/97

1322-003-06-1130

DEPTH IN FEET

TEST DATA BORING GEI-2
{Continued)
DESCRIPTION
Moisture  Dry
Content  Density Blow Group
Lab Tests (%) {pefy ~ Count Samples Svmbol 2
40 T 0
- | | |
7 MD 33 87 |13 ¥
: | . )
45 | i b~ 45
i i
4 , 1¥
‘ -
50— | 49 & T TIML Dark gray silt (hard, moist) (siltstone) - 50
i i
MD 19 108 | 5013 BN
g ‘ ' Boring completed at 54.0 feet on 06/28/90 i
55 — Piezometer installed to 50.9 feet 55
Ground water level measured a1 17,2 feet on 08/06/90
60 = 60
65 ~ 65
¥ L
70 = ~ 70
e - 75
80~ =80

Note: See Figure A-2 for explanation of symbols

LOG OF BORING

o

Geo

/B
1

EHgfﬂGGFS ‘ FIG. A-8

(SHEET 2 OF 2)
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HRPICDG:CMS 12717787

1322-003-06-1130

DEPTH IN FEET

BORING GEI-3

Approximate Station: 1454, 12 L ot

Moiswre Dry

DESCRIPTION

Note: See Figure A-2 for explanation of symbols

Contem: Density Biow Group Surface Elevation {fi.}: 27.0
Lab Tests (%) {pefi  Count Samples Symbol )
Y ] Gray silty fine gravel with sand and multiple layers of asphalt e
concrete (medium dense, moist) (Al
i . 44
8o - §
MD 11 116 26
10~ —~10
A
L e {
7 ¢l E JACT;T
3 ;i L i
gLl
15 ML Mottled orangish brown and gray silt (medium s:iff, moist 1o 16
- wet) L
MD 45 96 5 B :
. |
@& - 20
T MD 33 89 & | Grades to gray -
25 = p25
4 MD 41 80 7 E i
] i MH Gray elastic silt (medium stiff, wet)
1 MD, 41 80 9
-4 AL, 8
X
30 - * L. 30
MD 40 92 & -
38 = — 35
1 ™MD 39 &1 6

Geody

<

LOG OF BORING

2 Engineers

"

FIG. A-9
(SHEET .1..QOF 2)




TEST DATA BORING GEI-3
{Continued)

DESCRIPTION
Moisure Dry

DEPTH IN FEET

HAP:CDG:CMS 12/17/97

1322-003-06-1130

Content  Density Blow Group
Lab Tests (%) (pcg) Count Samples Symbol "
BT
1y i
1
!
10 g
45
MD, 33 86 11 | . SM/CH Layers of gray silty fine sand and elastic silt (loose 1o medium
DS stiff, wet) :
=80
MD, 34 58 7 L}
AL, Grades with fragments of fractured silt
TX ——
ML Gray silt (hard, moist) (siltstone) 55
MD 25 o s W :

Boring completed at 59.0 feet on 06/28/90
Piezometer installed to 59.0 feet - 60
Ground water level measured at 23.9 feet on 08/06/90

— 65

=70

i’

80

Note: See Figure A-2 for explanation of symbols

v

,/““ LOG OF BORING

GeolNgZEngineers FIE A

u e

(SHEET 2 OF 2)




GEOTECHNICAL TESTING LABORATORY

GEOTECHNICAL GENERAL NOTES

SOIL PROPERTY SYMBOLS

N: Standard "N" penetration: Blows per foot of a 140 pound hammer falling 30 inches on 2 2 inch O.D. split-spoon.
Qu: Unconfined compressive strength, tons/fi2

Qp: Penetrometer value, unconfined compressive strength, 1bs/ft2

V: Vane value, ultimate shearing strength, 1bs/ft2

M: Water content, %

LL: Liquid limit, %

PL Plasticity index, %

D: Natural dry density, 1bs/ft3

WT: Apparent groundwater level at time noted after completion.

DRILLING AND SAMPLING SYMBOLS

S8 Split-Spoon - 1 3/8" L.D., 2" 0.D., except where noted.
ST: Shelby Tube - 3" O.D., except where noted.

AU: Auger Sample.

GB: Grab Sample.

DB: Diamond Bit.

CB: Carbide Bit.

WS Washed Sample.

RELATIVE DENSITY AND CONSISTENCY CLASSIFICATION

Terms (Non-Cohesive Soils) Standard Penetration Resistance
Very Loose 0-2
Loose 2-4
Slightly Compact 4-8
Medium Dense 8§-16
Dense 16 - 26
Very Dense Over 26
Terms (Cohesive Soils) Qu - (tons/ft2)
Very Soft 0-025
Soft 0.25-0.50
Firm (Medium) 0.50-1.00
Stiff 1.00 - 2.00
Very Stff 2.00-4.00
Hard 4.00+
PARTICLE SIZE
Boulders 8in. + Coarse Sand 5 mm - 0.6 mm 8074 mm - 6.005 mm
Cobbles 8 in. -3 in. Medium Sand 0.6 mm-0.2 mm 4.003 mm & Smaller
Gravel 3in. -3 mm Fine Sand 0.2 mm - 0.074 mm
10011 Blomberg Street SW, Olympia, WA 98312 13

Phone #: (360) 754-4612  Fax #: (360) 7544848

FIG. A-10



GEOTECHNICAL TESTING LABORATORY

BORING LOG H-1

Grf owrdd ﬁ%ﬂﬂ

233

gzdbf{ Date: 11162008 N 467 41 768" File #: 07.0424
Boring Log #: | W123° 45 524" Client: Pacific County
E (v - Borin‘so%m Hollow Stem Auger Depth Dnlle;iEt — 3!11:::[
DE__P‘; me‘m“f”zm N Qo v[w e o] ST | Dilters Comments
2.5 Silt w/ sand
5.0 Sand w/ Silty Clay 10 100.0% 598% 11.1% Brown Silt, moist
7.5 (8W-8C)
10.0 20 100.0% 100.0% 76.5%
12.5
15.0 3 100.0% 595% 11.5%
17.5
3.3 4200 CHor OH 13 53.0 240 39.0
22.5 Gray silt with sand
-7 —125.0 Sile w/ Sand 20 100.0% 59.3% 87.1% ML
27.5
-G 7 jo.0 CHor OH 47 514 210 304
32.5 Groundwatar Encountarad
35.0 23
375
0.0 28 69.5 19.6 30.0
42.5
450 4
47.5
50.0 67
52.5
55.0 Sand w/ Silt & Graval 35 100.0% 70.3% 8.5%
575 P8\ Whita Matanal
60.0 50
62.5 Sile =/ Sand 100.0% 98.5% 80.7%
Groundwater Encovntersd it approximately 33 faet bgs.
10011 Blomberg Street SW, Olvmpia, WA 98512
t- (3 54.. ¢} Do . 12 754,
Phone #: (360) 754-4612  Fax #: (360) 754-4848 FIG. A-11




GEOTECHNICAT. TRSTING },ABORATORY
sedax

BORING LOG H -2

10011 Blomberg Street SW, Olympia, WA 98512
Phone #: (360) 754-4612  Fax #: (360) 754-4848 FIG. A-12

l Date: 1172008 N 46° 41" 774" File #: 07-0424
Boring Log #: 2 W 1257 43 419" Client: Pacific Couaty
' Boring Type: Hollow Stem Auger Depth Drilled: 30 faet
Dapth| Laboratory Soil Change | , . Parcane Mg .
R e a v N VILL|PL | PT | ... I ormEnts
(Fv) Dascription in Soils i |Q P 34 ai =00 VAN Loty
2.5 Crushed Rock
5.0 42
1.3 P2a Gravsl
10.0 30 50 blows for 3-inches
l 125 Crushed rock with asphalt
15.0 30 ) 30 blows for S-inches
17.5 /5
I £.7 1200 58
22.5 Siley sand with faw zraval
/7 1250 3
27.3
30.0 3 Stley Sand and Graval
32.%
-2.7 +335.0 7 Clayey Silt
10.0 15
423
l 43.0 13
47.5
-237—50.0 CL-OL 32.5% 16 49.0 19.0 302
32.5
' 35.0 39
57.5 Hard Drilling
60.0 CH-OH 3.3% SV . 982 243 733 30 blows for 4-inchas
62.3
65.0 30 » 30 blows for S-tnchas
l 67.5 /5
70.0 50, , 30 blows for 4-inchas
T35 / ‘
75.0 % i 30 blows for S-inchas
l 30.0 3 i 50 blows for S-inchas
82.5 /5 ’
330 5y o 30 blows for 3-tnchas
l 37.5 =
80.0 50/g ol 20 blows for S-achas

9
s



GEOTECHNICAL TEST%%IC% LABORATORY

BORING LOG H -3

209 PEEy

Date: 1,20/2008

Boring Log #: 3

Boring Tvpe: Hollow Stem Auger

N 46° 41' 776"
W 123° 43 445"

File #: 07-0424
Client: Pacific County
Depth Drilled: 30 feet

Depth Laboratory Soil Change

p—
wle ||} . ﬁ“:_foo Drilers Comments

8%

Y5

-W_v,'__

"

R

[V

o N e N N i e et e
S I I VI Y

M

)

“w
O WO WO WD WD wo

Mo D

da do da W
-4

~d W D2
L~ LV S = IV

LV 2O ™

o VS )

D o WD

Gy Gy W A
< .
o ia

£

o
L

o

-~

o W

-4

|
W b ©

4
|

O WO W

W

W O

“w

A

w
D oo W

\D
D

o ot »M
Dascription in Soils

Silt w/ Sand ML 43.7%
Sift w/ Sand ML 42.3%
CH-OH 42.2%

Silt ML 42.2%
CH-OH 27.5%

Sift w/ Sand ML 534%

Grounéwatar Encouvntarad at approximataly 42 faat bas.

w

w

A

Crushad Rock
Raddish Brown Silt

100.0% 97.8% 833.5%

100.0% 98.1% 75.5%

830 206 624
Motst sotl
Vary Wat, Possibly Wataq
100.0% 59.6% 96.5%
4.7 22.5 522

Hard Drilling

30 blows for S-inchas

100.07% 50.1% 860.7% 30 blows for 5-inch=s

30 blows for 5-inchas

50 blows for 4-inchas

30 blows for 3-inches

50 blows for 3-mchas

30 blows for 3-inchas

30 blows for 5-inchas

10011 Blomberg Street SW, Olympia, WA 98512

Phone #: (360),754-4612  Fax #: (360) 754-4848

FIG. A-13



BORING LOG H -5

4&388

GEOTECHNICAL TESTING LABORATORY

1917

Date: 1232008
Boring Log #: 3

File #: 07-0424
Client: Pacific County

Grovnéwatsr Not Reportad

10011 Blomberg Street SW, Olympia, WA 98512

Phone #: (360),754-4612

Fax #: (360) 754-4848

FIG. A-14

Boring Tvpe: Hollow Stam Augar Depth Drilled: 90 fest

l | i‘ﬂ Laboratory Soil | Changs |, \o| v [olq |v| o [pL|pr|  DeecentMuos Drillers Comsnents
Fo Dascription 34 = =200
2.3
3D Silt w' Sand 3 100.0% 93.5% 77.3%

l 1.3 ML Gray ailt
10.0 5
12.3

I 15.0 11
173

203+ 200 CH- OH 424% 15 575 273 302

223

l 230 CH- OH 30.1% 1% 388 252 336
273

(03 T300 2%

l 325
35.0 26
37.5

l 0 300 30 30 blows for 3-inches
42.5 Hard Drilling
$3.0 CH- CH 17.53% 30 113.6 230 506 30 blows for 4-inchas
4.5

l 0.0 77 Hard Drilling
35.0 43
§0.0 30 50 blows for 3-inchss
§2.3

' §5.0 30 30 blows for S-inchzs
70.0 3C 30 blows for S-inches
725

l 75.0 332% 30 30 blows for 3-iachas
30.0 50 30 blows for 2-inchas

' $2.3
35.0 30 50 blows for J-inchas
875

I 0.0 50 50 blows for 2-inchas




GEOTECHNICAL TESTING LABORATORY

BORING LOG H -6

L’ ! l_,H_BO 88 dahun

Date: 21,2008 N 46741 778"
Boring Log #: § W 1237453 3147
Boring Type: Hollow Stam Auger

File #: 070424
Client: Pactiic County
Depth Drilled: 23 feat

Depth

Ft

Laboratory Setl . :
%M [N v
Dascripiion M Q.|Q LL

Pearcane Minus
o - .
PL | PI 34" #4 %200 Drillers Comments

-
—
1
T
[
[
<

1o
2.0
3.0
40
3.0
6.0

Silt w' Sand 16.8%

ML

CH-OH H4.7% 711

Groundwatar Encountarad at approxemataly 15 f2at bas.

2-inch asphalt
Crushad rock

Light brown alt

100.0% 58.7% 76.5%

Dark brown silt, mosst

Gray Silt

210 Grounéwatar Encouvntarad

(¥
<
-

1001 Blomberg Street SW, Olympia, WA 98512

Phone #: (360),754-4612

Fax #: (360) 754-4848 FIG. A-15




Geotechnical Testing Laboratory

Date: 2/5/2009
Boring Log #: |
Boring Type: Hollow Stem Auger Depth Drifled: 55°

File #: 07-0424

Clieat: Pacitic County

Depth
()

Field Change Percent Minus
Description in Soils %M| N 3 kP Pl 34" #4

—) O —

L I

- IR - &

0to 1.5' Oyster Shells

1.5'to 3' Top Soil

3'to 18’ Light Brown
Sticky Silt

18" to 21’ Gray Stiff Silt

21' to 27 Brown Sandy Silt
with Traces of Gravel

13

11

27" to 51’ Gray Silt

12

51' to 53' Gray Hard Silt (wet)

53' to 55' Gray Silt Stone

33
Water Not Encountered

(lemdit e of L 277
: {

9815 Blomberg St. SW

Olympis, WA 98512

FIG. A-16
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Geotechnical Testing Laboratory
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FIG. A-17

Date: 2/6/2009 File #: 07-0424
Boring Log #: 2 Client: Pacific County
Boring Type: Hollow Stem Auger Depth Drilled: 20
Depth Field Change Percent Minus

(ft) Description %M N LL PL PL | 3/4" #4 #200
! 0 to 3' Dark Brown Silt

2

3

4

5 6

6

7

8 3'to 12" Light Brown Siit

9

10 10

Ll

12

13

14 12' to 16’ Gray Sticky Silt

15 40

16

17

18 16' to 20’ Gray Siit Stone

19

20 50

Water Not Encountered
~ /
9815 Blomberg St. SW
Olympia,WA 98512




Geotechnical Testing Laboratory

Date: 2/9/2009 File #: 07-0424
Boring Log #: 3 Client: Pacific County
Boring Type: Hollow Stem Auger Depth Drilled: 25'
Field Change Percent Minus
Description in Soils %M| N EL § PL Pl | 3/4" #4 #2200
0 to 3' Dark Brown Siit
9
3't0 12" Light Brown Silt
22
13
14 12" to 17 Gray Stiff Silt
15 12
16
17
18
19
/Qf{f-_‘_ | 20 43
21 17't0 25 Silt Stone
55.0 n b
23
24
25 Blow counts 50 for 5° 92
L Water Not Encountered

/ 4
) 7 //_ . . = pd > z
e z/(/v _/f/_‘\_,(_, 5Z //(;/ 17/5"___’.

9815 Blomberg St. SW FIG. A-18
Olympia, WA 98512



Geotechnical Testing Laboratory

Date: 2/10/2009 File #: 07-0424
Boring Log #: 4 Clieat: Pacific County
Boring Type: Hollow Stem Auger Depth Drilled: |5'
Depth Field Change Percent Minus
(ft) Description in Soils %M N LL PL Pl | 3/4" #4 #200

0to 11' Brown Silt

1
2
3
4
5 4
6
7
8
9

pr—2a . 53
1

4z.0 12 11' to 15' Gray Silt Stone

Water Not Encountered

/’./; L 7/1_'-—;' /{ (I ay //4//7 [/-(;’3
A 7

9815 Blomberg St. SW

s FIG. A-19
Olympia, WA 98512



SHANNON &WILSON, INC.

APPENDIX B

PREVIOUS GEOTECHNICAL LABORATORY TESTING RESULTS

21-1-21159-001



SHANNON &WILSON, INC.

APPENDIX B

PREVIOUS GEOTECHNICAL LABORATORY TESTING RESULTS

FIGURES
GeoEngineers, Inc. (1990)
B-1 Atterberg Limit Test Results
B-2 Direct Shear Test Data
B-3 Unconfined Undrained Triaxial Compression Test Data

Geotechnical Testing Laboratory, Inc. (2008 and 2009)

B-4 Grains Size Analysis Results (12 sheets)
B-5 Atterberg Limit Test Results (11 sheets)
21-1-21159-001-R1 AB.docx/wp/clp 21-1-21159-001
B-i



1322-011-06-1130 HRP:GMD:cms 08/13/97 (P\MTTRBERG.PRE)

PLASTICITY CHART

50

op)

&
Y o
e

d

b, N S, .

SI9QUISU

PLASTICITY INDEX
(]
S
[

20 |- - .
CL
L A—

>

-_-! CL-ML ML and OL

m o

X

= 0
- 3 0 10 20 30 40 50 60 70 80 90 100
H r LIQUID LIMIT
@1 =

*
w ot EXPLORATION | SAMPLE MOISTURE LIQUID PLASTICITY
- m NUMBER DEPTH (f) | CONTENT (%) LIMIT (%) INDEX (%) SOIL DESCRIPTION

-4

X

5‘, & GEl1 28 30 58 29 Elastic silt with sand (MH)

= ® GEI-2 29.5 45 71 49 Fat clay (CH)

P = GEI-3 28 41 65 30 Elastic silt with organic matter (MH)

s GEI-3 53 34 51 23 Elastic silt with sand (MH)




DIRECT SHEAR TEST DATA

Sample Moisture Dry Confining Peak
Boring Depth Sample Content Density Pressure Strength
Number {feet) Description {%) {pcf) {psf} {psf}
B e e s,
GEI-3 48 Silty fine 33 86 4,000 2,600
sand/elastic silt
{SM/MH)
48 Silty fine 33 86 8,000 4,700
sand/elastic silt
(SM/MH)
4/ { P D
Geo %Engineers IRECT SHEAR TEST DATA
N , FIG. B-2




UNCONFINED UNDRAINED
TRIAXIAL COMPRESSION TEST DATA

Sample Moisture Dry Confining Peak Deviator
Boring Depth Soil Content Density Pressure Stress
Number {feet) Description (%) {pct) {psf) {psf)
GEI-1 28 Elastic siit 30 92 3,000 2,600
with sand
(MH]
GEiI-2 29.5 Elastic silt 45 77 3,000 2,000
{MH)
GEI-3 28 Elastic silt 41 80 3,000 1,650
(MH)
GEI-3 53 Elastic silt 34 58 5,000 2,450
{MH)
(LY TRIAXIAL COMP
Geo é‘% Engineers RESSION TEST DATA
- , FIG. B-3
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GEOTECHNICAL TESTING LABORATORY

LAB ANALYSIS H ~ 1, 3FEET

% Passing by Weight
[+ 3]
o
&

10%
0%

178 Standard Sieve Opaning in Inchas

1.5 Standard Steve Mhombars

Huvdromatas Rasuls

323 W% % ouy = 0 BNBVO R W1 5%
e e - 5 -G8 D~ — bSO B O ’
: v \ ;
> ’ \, e RN i 10%
+ \ ; At : 20%
< 3 : \ i
‘B § | 30%
4 Ly - 4 40% 3
H H -
b da s, el dss% =
T : : a
L ol i 0% 2
» $ } §
o AR & z,, = -4 e ?ngé é
i N SN 30%
: {
!
et fue N e o1 R | 90%
. ‘
— e S e e Jess . 100%

1
Grain Size in Milimstars

Cablislas

Sands

Coarse

|Madiam | Fina

— Data:

GU1s48

Des = 007

T
Classafication

s Graval

Samgpls & 81 Dy= 028 SW.BL, Wall-wradad Sand with Silty Clay 0.17%
Samgpls ID: Sand with Siley Clay Ds = 0.37 Spacifications % Sand
Swurear H-1 Ce= 140 No Specs 88.77%
Prajact: Monchon 84 C,. 1278 % Motstore 27 3% % Sile & Clay
Cliant: Pacific Covaty Liguid Limir= (.00 Juat Ratio= 11.06%
ASTM=: C-1386 Plastic Limur= 0.00 Finanass Modulus Sampla Maats Spacs
Dapth: ¥ Plasricity Indax= §.00 2.28 Yes
{Loarie Actua.  untarpolatad fines Actval Hntarpolatad
Saction Comulativa i Cumulativa Saection _ CormulativaiCumulativa
Siava Siza i Pareanr | Pascant Spacs Spacs Stava Siza Parcant | Parcant Spacs Spans
U3 Mateie | Passing | Pasun Alax Min U Slaten Passtnz | Dassing SMax Min
6.0807 130.00 100.0% =l 473G 558% 59.3%
300" 100.60 100.0% =3 2366 59.8% 39.8%
3.0¢° 7500 10040% =10 2000 31.5%
2.3¢" 5300 i 150.0% =14 1180 T2.8% 72.6%
2.00" 3060 i 100.0% =20 $350 38.4%
75" 45.60 i 1600% 230 G600 15.4% ¢ 484h
S0° 37.30 16C.0% =40 34523 313.7%
1.23° 3130 100.0% =30 8300 3IL% 31.1%
1.007 23.60 160.0% =50 27.80%
Tig™ 2240 100.0% =80 21.2%
34 194 180.0% ¢ =10 3.7% 18.7%
519 16.00 i #140 14.2%
L2 12,56 =170 12.6%
bR o 8.3¢ =200 1L.3% 11.i%
e o 538 =270
Copyright: Spears Enqim:nrinq & Tachnical Services 5. 1536-2004

{0011 Blomberg Street SW. Olympia, WA 98512

Phone #: (360

) 754-4612  Fax #:

(360) 754-4848

FIG. B-4
(SHEET 1 OF

12)
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GEOTECHNICAL TESTING LABORATORY

LAB ANALYSISH — 1, 10 FEET

12,5, Standard Sisve Opamingin Inchas .5, Standard Sisve Numbars Hydromatar Renuls
X 3 4.3 ¥ %o B  w 0 BRVNY H 0 U (1%
100% - MR B ad s et a s et e S 0%
4 ; - §
0% 4 Pl o ¢ " \% 4 10%
30% 4+ :
o H i i
g 0% -+ i :
L i ¢ i
5 . : { ¢ %
Z 0% -+ i e - e 3
S . i { H i g
& i H i o
= : ; i ! o
% 40% sl o bl i W imea: p. N..:),,.. PO, o g 2
o 1 ! ! g
;32 }02{, e P 4 e .fw - . ;. i :~ - . &
1 : ] : ®
20%) IS LR(TCSSNN:; UTTRENOSURUIIUERSIE - SHFUNEION PR HOTNPUN. AU SO0 JSPISUE sy s ; S S e 5 Y RS R NS e S A R b o i T e
1L A ESSSPRERE— ;. “(,."M%W.WUW,.M,,ﬁ‘ i s
§ i i ; !
00 bbb an i it b i i i o
100 10 _ ( JP—
Grain Siza in Milimslers
Coravals Sands
Cobblas Silts Clavs
Coarsa Lyim Coarss I}iaéinml?im

Dars: 011608

Dyy= 001

Classification

¥s Graval

Sunple = 32 Dyy= £.03 ML, $ilt with Sand 0.00%
Zaempls 1D Silt with Sand Dy = 0.06 Specifications % 3andé
Soures: H-1 Co= 1.50 No Spacs 23.15%
Projact: Monobon B C.. 800 * Motsters 41.6% 3% Badt & Clay
Client: Pacific Coonty Liguid Limit= 0.00 Just Ratio= 75.85%
ARTME D422 Plastic Ligut= 0.00 Finzness Modulus Samaplz Meats 3pscs
iLoarse Actual intarpolatss Finss Actuai | intarpolatsd
Comulative Section Comulativai Comulative
Pareant Spacs Specs Save Tixe Parcant | Parcent | Spacs Spaca
Passiag Max Min T3 Metric ;| Passing | Passinz | Aax Afin
T 100.0% = 4730 100.0% | 100.0%
§O100.0% =4 2.360 §8.7%
i 100.6% =10 2.000 98.7% 587
i 100.0% | =18 1.180 $98.3% 59.3%
; 20 0.850 58.5%
175 43.00 =30 0600 97.8% §7.8%
1.507 37.50 =i () 0423 i 93.7%
1.25° 3130 =30 2.300 84.1% 1 %4.1%
1.007 25.00 =40 2.250 i 5LE%
3o | 3i4o «$0 i 0.180 33.6%
3:4° 18.60 : =100 0150 37.2% §7.2%
58" 1800 = 40 0106 81.1%
12 | 1230 $170 | 0.080 8.8%
38 $.30 =200 0.075 T8.5% TEE%
1:4° 830 2270 0.053
Copyright! Spenrs Eaginasring & Techaical Services PS, 19962004

10011 Blomberg Street SW, Olympia, WA 98312

Phone #: (360) 754-4612

fax #:(360) 754-4848

FIG. B-4
(SHEET 2 OF 12)



GEOTECHNICAL TESTING LABORATORY

LaB ANALYSIS H-~1, 15FEET

% Retained by Weight

Us 5. Sw:iax& Sigva Opaning i Inchss 1.5 Standard Siavs Nunbars Hudromatar Rasuly
F 803 W MuwK = 1 HPRY X W
100% iy echussmess e o . .
1 A e S, T T — -
;
PR . I SR GCNCRN . T S, , e - IRCRER R :
2 4 i 1 i
- 1 & 3 2
A e e e e . S
& . i { !
g ;{}% o < v e -;.. PO ‘z_v i 4 v HHME. “oym
Q. T H : 3
ee 3,00/5 o R R ........N-..n%..MH,U P VR SRy frivmaacipsmay .“:(., i i
4 i \
s 1 A S f e T i il
100 10 % o1 8.0 0,001
(Grain Size in Milimetars
. Gravals Sands
Cabhlas Sl Clays
Coarsa l Fina Coarsa ]Ms;iium ]Fxna

Dara: QUG8
Jampla=: 83
Sampis ID: Sand with ity Clay

Sogena: Hel

Peojact: Monchon Rd
Cliant: Pactfic County

ASTMa: C.136
Dageh: 15

D= .06
Dy = £.33
Dg,} = {64
Ce= 173
C'_‘ -
Liguid Limir= 0.000
Plastie Linvies 500
Plasticity Indax= (.00

Classification

SW.IC, Wall-zcadad Saad muh Sty Clay

Specifications

Mo Speca

¥ Aloistues 43.1%

Just Raties

Finavass Slodulos
2.38

1433

Yes

s Graval
0.10%
%3 Sand

85.32%

* Silt & Clay

11.38%

Zampla Maats Spaes

100.5%
00.0%

3000
4560
37.30
3130

W e a l
&3 b3 As nF 4
Cﬁx{qunm

¥ 28 &
25.0
78" 2240
34" 15.00
$8" 180
PR -
3% 9.50 | 100.0%
14 5.30

35.4%
£3.0%
34.6%
296% | 28 5"
ioas gy

3
is
i
=16
=20
=30
#40
230

=40

V

=30 i8¢ l‘ .?'
=100 5 193% § 153%

1 AR
LFS

4.8%

POOVSODBODO O L
&5 £5 A

€3

o

=170 13.1%
=200 11.8% 11.8%
230
i

Dopyright: Spears En«;ina:m'iaq * ‘.'v:-:hmct:! Sarvizaz PS, -‘133&2-’304

Coarse Actual  intarpolatad “ines ACIUE aatacpolatad
Saction Cumulazva  Cemulativa Ssetion Cmm.izxsva Comulateva
Siava Siza Parcant | Darcanr Spacs Spacs Rave Yiza P Parcamr | Pagcant | Spany E
1% Matrie | Pusing | Pasng Max Min s Matae | Passing | Dauming Max
3.007 130.00 i00.0% = $.73¢ 55.5% ¥.5%
3507 10000 100.0% = 2360 45 3%, 55.8%
55\20" 75.50 100.6% = 2000 912%
‘3“ 83.00 100.6% 180 71.8% T1.8%

10011 Blomberg Street SW, Qlvmpia, WA 98512

Phone #: "f)()}

754-4612

Fax #: (360) 7344848

FIG. B-4
(SHEET 3 OF

12)



GEOTECHNICAL TESTING LABORATORY

L.AB ANALYSISH ~ 1,25 FEET

17.5. Standard Stavs Opaning in Inchas 1.8, Standard Siave Nurghecs Hywdcomater Resule
i 3 8 &3 W Hoso% % 19 B PP@D S Mo ag
100% BB M i g ey e T el »
IO Lo ee 1D%
0% + e e 20%
g N
B T0% o : e 30%
S 1 % "] &
> SO% < 5 i contitn \,\\ 40% 3
% - : e i N 3
5 0% + ‘ f > s S COL A
3 1 : ; ! ; ™G 3
% 40)2‘4 o i $ » .,E, " - ( \.ﬂ\.\ i i o "quu &
= ~ | ’ ~ s
g % ”‘.” 4 - s V:\‘K T £§
1 ] ; &
20% + 1 brise : ~ g = 0%
YW hinras rdummacniinns *. ._.,,A 5 ..... 4 oo
0% PSPPI S N PPV PP v ;:H;Li;.a_ g b il bbb 3“‘;. T M 4 100%
100 10 AL ST 0.1 0.01 0.001
Grain Size in Milimatars
Geavals Fands
Cobhlas Bilts Clays
Conrsa ] Fiua Coarss lkiedium ] Finsg
g;m 2 16?}3 D;.} = {30} m“aon % Gravel
Gampls @ 83 Dyy = 003 ML, B 0.71%
Sample D Sile Dyy= 005 Specifications % Band
Sourca: H-1 Ce= 150 No Specs 12.21%
Progact: Monohan B4 Cy. 680 ¥s Motstues 23.4% % Bilt & Clax
Clisne: Pantfic County Liguid Limit= 0.0C Just Ratic= 87.08%
ASTNE: D422 Plastie Lieit= 0.00 Fimanass Modolos Sample Masts Spees
Dapth: 2§ Plasticity ndax= 0.00 0.32 Yes
Loarse Actua  (antzepolatad fines Astpal  intsrpolstac
Saction Comulative  Cuemlativa Section Cuevolateval Comulative
Siava Suza i Parcent Paecant Spacs Siava Size i Parcent Parsent | Ips ¥
125 Matric Passng Passing Aax MNin Us Matne | Pass Passt Al Alin
E vl 13060 106.0% =2 2730 59 3% $8.3%
L.00” s Xey) 100.0% =§ 2.360 835.6%
3007 7500 1C0.0% =1 2000 83.1% $5.1%
330" 63.00 100.0% #16 LISD ¢ B4TH 54 7%
.00 0.0 1C6.0% 220 3.850 ¢ 94.4%
LH° 4300 10¢.0% =30 .80 8d.1% 54.1%
1397 37.30 100.0% 240 2423 83.4%
123" 31.30 160.0% =30 3300 $3.0% $3.0%
1007 23.00 06.6% ¢ 260 B.250 52.4%
78" 2240 106.0% | =3G £.130 21.7%
34" 1900 i =100 156 | %1.4%n 51.4%
58" 16.00 =138 0.106 88.5%
: Rl 12.3 =178 £.080 8§7.5%
33 .30 g% =200 0473 $7.1% 83.1%
i9° §.3¢ =270 2.033
Copyright: Spears Sa\;‘mcécring % Tochaizal Servicas £, 3133&20(“

10011 Blomberg Street SW, Olympia, WA 983512

Phone #: (360) 754-4612

Fax #: {360) 754.4848

FIG. B-4
(SHEET 4 OF

12)



GEOTECHNICAL TESTING LABORATORY

LAB ANALYSIS H~ 1,55 FEET

U 5. Standard Stave Numbaes Hydromatar Rasdd

17 3. Standard Sieva Opaing in Inchas

% Passing by Weight
&
®

: & 3 403 Y& tou 4 = 0w O BP/RD BV W2 i

100% e e & T - el . i
¢ y Y ' ,

Pavat ) =] £43¢,

%% + B : } 1%

30% -+ 20%

| 50%
80%

0%

% Retained by Weight

| 80%

Grain Sizgin Millimelars

100%

0.061

Cobolas

Geavals

Sands

{Clays

Coarsa

Fina Coarsa

[Madinm | Pins

Data: 0L 1508
Sample = 91

Sampls ID: Sand with 3ilt and Graval

Soures: H-1
Projact: Monochon R4
Clizat: Pacific Covaty
ASTMe=: D422
Dagpth: 35

Dee = 009

Dy = 030

Dé:} = 3,10

Ce= 033

Cp. 36.10

Liguid Limit= 0.00
Plastic Lumit= 0.00
Plasticity Indax= §.00

Classification

¥ Graveal

§2-80M, Poorly zraded Sand wuth St and Geave  29.20%

Specifications

No Specs

¥s Band
52.33%

% Motstue: 23.4% #5 S & Clay

yust Ratios
Finanass Modulus
3145

847%

Sampla Maers Spacs
Yes

Loarss Actual  ilataepolatad rines Astual  ntarpolatad
Jaction ComulativaiCumulativa Saction Comelativs iCumulativa
Siava Siza Pageant | Pageant | Spacs Spacs Stava Sixa i Parcent | Parcant pacs fpany

S Matnie Pasng | Passing | Max Min Us Matae | Passmg | Dassing M Ain
8.007 130.00 100.0% =4 3150 F0.9% 7 E LA

300 100.00 100.0% ¢ =3 2.360 35.2%

3.0¢” 73.00 100.0% 10 2.000 32.8% 32.8%

2.5¢" 53.00 100.0% =18 1.18¢ 37.5%

2.087 30.00 100.0% | =20 0.830 $5.4%

G 4300 100.0% =30 ¢.60C $3.7% $3.7%

1.507 37.30 100.0% | =40 423 3i3.5%

< 31.50 100.0% =30 . 30.4% 30.4%

1.007 23.00 100.0% =50 a. 26.6%

78" 2240 100.0% =30 & 214%

33" 15.00 i00.0% § 100.0% =100 . 31% 19.1%

38" 14.0 935.3% =140 D 12.5%

12" 12.5¢ 88.3% 39.5% =170 4 10.8%

38" { 9.30 34.3% =200 8. 3.3% 3.3%

14" ¢ 830 78.3% 78.3% =270 3.

Capyright: Speats Engincaring & Technizal Sacvicns PS, 1336.2004

10011 Blomberg Street SW, Olvimpia, WA 98512 21
Phone #: (360) 734-4612  Fax #: {360) 754-4848 FIG. B-4 o

(SHEET 5 OF 12)




GEOTECHNICAL TESTING LABORATORY

LABANALYSISH 1,625 FEET

U.S. Stndard Siavs Op»zm_, in Tnches U5, Standard Sievs Nombars Hydromater Rasule
1 ()C‘% 'y 3 > S 5%
S0% 4 i )
30% <+ - 4 20%
-3 0% + : | 30%
4 4 ; p]
3 0% + I 3
> ] : 2
a 5
= B0% e F
& 9
g s LA E B
4 0% + : : ; L
g ] 8
R MY g 1 &
20% 4o . 1 i -ﬁ—v o
ETV% R H Lttt o . ; bl dmesione 1 a0%
1 i : ! ;
% riid i PR PP P TE Ty Grenon i:u' FPY G GGP SUPREPA R VAL SR Uy SRy PUPD: y EI RS S phaas bk 100%
100 10 s 0.01 0.001
Grain Size in Millmesters
Graval Sands
Cobblas e Silts Clays
Coarsa Fine Coarse [Ma&ium | Fins
Data: 011608 D;. = 0.01 Classilication py e
Sample = 33 Dy =303 AL, Silt with Sand 1.32%
Sampls ID: it with Jand D= 0.08 Specifieations 34 Sand
Sourcs: H-L Ce= 130 No Specs 17.77%
Project: Menchon B4 Lol 800 s Motstne: 15.5% % Bt & Clay
Cliant: Pacific County Liguid Lignit= 0.00 Jear Ratio= 20 70%
ARTRGe D422 Plastic Limir= 0.00 Finanass Modules Sampls Maess Spucs
Dapth: 523 Plasticity Index= 0.00 043 Yes
oarse Actoar  fintarpolatad rines Actual  intsrpolated
Saction Curealativa Comulative Section Conwlativel Conmlative
Siava Sus Parcent | Darcenr | Jpecs Fpacs Sieve Mz Parcent | Parcent | Specs Specs
[95:1 Matric Passing | Passing Aax MMin U3 Idsteic | Passmnz | Passing Max Al
5007 135.00 100.5% = 275G 58.3% 53.35%
L6007 18640 100.5% =5 2.360 33.1%
3.00" 7300 100.6% =10 2.00¢ §4.8% 34.6%
230 8300 100.0% =15 1.13¢ 33.0% $3.0%
268" 3000 100.05% =20 0.830 2.2%
195" 45.00 00.6% =30 £.600 1.7% 2L.7%
1.30" 37.50 100.0% =i 5425 50.5% ;
1.2¥ 31.30 1005% =50 £.300 85.7% 85.7%
1.e0" 2300 100.0% =40 0.23¢ 38.7%
bl o 2240 100.0% =30 C.180 87.2% |
3i4" 19&‘6 ESG.{?’.’-E’; =100 £.150 $6.6% $6.68%
i 16.8 1000 =140 8106 83.1%
143 12. :" ;uﬁ"’"’ =170 060 81.5%
38" 9.30 100.0% o« =200 £.073 8C.7% 0.7%
14" 8.30 $3.3% 59.5% =270 £.0353
Capyrighti Spears !aqimjuinq & Technical Services PS, ::YS36<20€N
10011 BknnbeﬂiSneexS\V,(Nynqna,“@XOSS?Z >
Phone #: (360) 754-4612  Fax #; {360) 754-4848 FIG. B-4 Pl
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GEOTECHNICAL TESTING LABORATORY

LAB ANALYSIS H-3, 10 FEET

% Passing by Weight
il
g

10%
0%

1.8, Standard Siava Opaning in Inchas

115, Srandard Sisve Humbars
0 BOL 3 W

Hydromsber Rasulls

i P T O A PO R 5%
?--w-vw---r-«w% b e

b : ! i R 5
£ \; : p— f » ..“Z'::»NKM S 115%
1 i ; :

T : 1 30%
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i A % ....;‘... ‘:.. = e .A.X\;\,\A.“...v.,.. -1 0% 2
9 | H { ko)
;5. ’E g e Yo o - L 30% g

H ' o
b H H i : o, ;
O i plhmn il 2 + ‘\\ 0% @

i ; H &
i ot 3 4 0 ensmaeee) B§%
< { $

H 4
Lo e dhannmmis o T R 0%
< i : ! {

ETTEERINE VNI AP UOTDE ~ 10N SRR (e il +60%

16

1
(Grain Siza in Millmetars

0.1

¥

Gravals Sands

Coaria } Fiaa Coarss {}.{adisxm ]?ma
Data: GL/1508 Dyy= 001 Classification %y Geaval
Samopla #: 144 Dy = 0.03 ML, Salt wueh Saad 2.35%
fampla ID: Dy, = 0.05 Specifications % Zand
Sowrca: H-3 C.= 130 No 3pacs 14.24%
Projact: Monchon B4 Coe. 600 3% Modstees 43.7% % 3l & Clay
Cliant: Pacific County Liguid Limdt= 0.00 Just Ranos 33.51%
ASTM=: D322 Plastie Limir= 0.00 Finenan Modelus Samapls Masts Spacs
Dapth: 1 Plasticity lndax= 0.00 0.33 Yes
Loarsa Agrual  {latarpolatad rines ACTUEL  intarpolitad
Saction Comulazes i Comulativa Section Cumeutariva iCompulativa
Stava Siza | Parcant | Darcant | Soacs Spacs Sava Siza Parcent | Parcsat | Spacs 5
U5 Matric | Passing | Paas Max Min Us Matrie | Passing | Passing MMax Min
8.00" 13000 iG0.0% =l £.75C 57 3% 27.8%
3.00" 10000 100.0% =3 <. 360 $8.8%
3.00" 73.60 100.0% =10 2000 58.7% 36 7%
230" 43.00 100.0% #18 1.18¢ 335%
2.00™ 50.60 00% =20 03856 53.8%
125" $5.50 100.0% =30 G600 $3.4% 43.4%
1.50" 37.30 100.0% =40 0423 337,
123" 1.3¢ 100.6% 250 2300 §2.8% $2.6%
1.00" 35.00 180.0% 260 6.250 51.1%
78 2250 60.0% =30 ¢.18¢ 8$8.1%
34" 1900 100.0% =100 8.13¢ 38.2% 88.2%
38" 15.80 160.0% 2140 G108 35.3%
Sl 12.50 100.0% #170 c.oee 24 3%
38" $.30 100.6% *200 G673 83.3% §3.5%
14" 8.3¢ 38.2% =270 5633
Copyright! Spears Enginearing % Tachoical Servicas P3, 13982004

10011 Blomberz Street SW. Olvmpia, WA 98312

Phone #: {360) 754-4612

Fax #: (360) 734-4848

FIG.
(SHEET

B-4
7 OF 12)



GEOTECHNICAL TESTING LABORATORY

LAB ANALYSISH -3, 20 FEET

1§, Standard Sisve Opaning in Inchas 118, Standard Siavs Numbars Hvdromatar Rasuly
=
50% fooee et 10%
s0% 1 CUNAN S | 205
» 0% + - ; | 30%
-] B i : b=
2 0% + - 4 | 40% g
Z ! : : i >
g’ 50% s f ¥ = “' 0, TR .i. 5 4 80% g
¥ ¢ : ! i
5 A0% - 430 4 i e \\\,\ | 80% ‘g
a. : | : £
.‘.2;: m oL & 3,  Sup—— - o 3 ,~ i N‘h.\,,. ?ﬁ% g
1 ! | : - \\ £
0% - Y e = i sty 0%
39% o kv § ‘:‘ “ g i e g - vy -%,. 3 g 90%
1 ! i i i
o IR S RSP e e e s § 160%
100 10 . .1 .01 0.001
Grain Sizein Millimatars
Gravals Sands
Cobblas w‘a Silts Clays
Cosrsa [ Fina Coarsa I&Iadium lfim
Dats: 011508 Dyy= 001 Classification ¥ Grava
Swmple % 148 D= 0.03 ML, Silt with Sand 187%
Sample ID: Dgy= 006 Specifications % Zand
Souree: H-3 Ce= 130 No Zpacs 22.20%
Project: Monohon RS C.. 600 % Motstur: 42.8% v, §ile & Clay
Clhient: Pacific County Liguid Limit= 0.00 Just Ratio= 735.54%
ASTAE: D422 Plastic Limit= 0.00 Finanass Modelus Samapla Maats Spacs
Dapth: 20 Plasticity Indax= 0.00 0.56 Yes
Loarss actual  {intarpolatad Tines Actual  intarpoiatad
Saction Cumulative! Comulative Saction Cumlative [ Cumulativa
Sisve Sizs Parcent | Parcant | Spacs Spacs Sisva Biza | Parcant | Parcent | SpiEcs Specs
9% Matric Pussiny | Passing Max Min U5 Matric Passing | Pussing Max AMin
200" 130.60 100.0% =4 3750 93.1% 58.1%
400" 100.00 100.0% ¢ *3 2.360 §7.8%
3.00° | 75.00 100.0% #10 2.00 sFEG. B-h
2307 §3.00 100.0% #16 1.180 34 3%
200" | 30.00 100.0% 20 | osso (SHEET|10G# 12)
1.75° 43.06 100.0% 230 0.600 91.9% 51.8%
1.56 31.30 100.0% =4( 0423 87.1%
1.25* 31.5¢ 100.0% =50 6.360 83.7% 83.7%
1607 23.66 100.0% =60 0.250 32.3%
8" 32.4¢ 100.0% =30 g.18¢ 80.4%
3/4 15.60 100.0% #100 g.13¢0 79.8% 79.6%
ag" 16.00 160.0% #1340 0.108 77.5%
12° 12.36 58 3% 59.3% =170 0.080 76.7%
3:8" 2.3¢ £3.5% =200 0073 T3.5% 73.59%
e 53¢ 98.5% 98.5% =270 0.033
Copyr?-;ht% Spears Eaginceding & Technical Services PS, iﬂ%-ZOOl
{0011 Blomberg Street SW. Olympia, WA 98312 18
Phone #: (360),734-4612  Fax #: (360} 754-4848 FIG. B-4 N

(SHEET 8 OF 12)
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GEOTECHNICAL TESTING \TORY

LAB ANALYSIS H-3,45 FEET

1.3, Standard Sisvs Opaningin Inchas (7.5 Standard Sizva Numbers Hyvdromats Rasuls
AT 9 5023 Ph o Houy W 10 B 0N0 D K020 5%
100% GGG G OGE BB " 2y e
4 ; A
50% . ! o
30% -+ fo- i
# 0% + :
3 | | 5
80% - .. :' * : 2
] | | | ;
5 0% T e t : E
€ . i { { o
B 40% Areeense frgessicr : : 3
& : ¢ -}
R I0% wafids 5:5
. i =
20% 1+ i : 4 30%
100 10 . 94 .01 0.001
Grain 5ize in Milimstars
Cobblas b e Silfs Clays
Coarsa Fina Coarsa L\Iadim l Fina
Data: 0L 1608 D= 0.01 Clazsitication %y (sraval
Swuple = 133 Dy = 0.02 ML, St 0.37%
Sampls ID: Dy = 0.03 Specifications %% Sand
foues: H.3 Co.= 1.30 No Specs 2.73%
Projact: Monohon R4 C,. 6.00 % Moisterz 42.2% % Sile & Clay
Clisnt: Pactfic County Liquid Limit= 0.00 Just Ratio= 35.50%
ASTN=: D422 Plastic Limie= 0.00 Finanass Modulus Sampla Maats Spacs
Depth: 43 Plasticity Index= 0.00 0.07 Yes
Loarse Actuai  intarpolatad Fines Actual  |intarpolatad
Section Cugnslativae Cumlativa Section ComulativaiComulativa
Save Siza Pareant | Parcant Spacs Spacs | Mava Niza Parcent | Parcaat | Speca Spacs
Us Metric | Passing | Passing Max Min U3 Matete © Passiny | Passing Max Ain
6.00" 130.60 1000% =d 4730 $95.5% 59.6%
3.00" 100.60 100.0% =3 2.360 89 4%
3.00" 73.00 100.0% 210 2.000 89.3% 39.3%
2307 53.00 160.0% =16 1.180 36.0%
2.00" 50.00 100.0% =20 0.350 335%
1.75° 343.0¢ 100.0% =30 0.600 33.3% 33.3%
150" 37.3¢ 160.0% =40 0423 $58.7%
133 3150 100.0% =30 0.300 58.6% 98.6%
1.00" 2500 100.0% =60 0.250 $38.4%
78" 22.40 180.0% =30 0.180 $3.1%
34" 19.00 180.0% =100 0.130 98.0% 98.0%
58" 1860 100.0% =140 £.106 $7 4%
12" 1230 ¢ 160.0% =170 C.050 $7.1%
38" 530 ! 160.0% 180.0% =200 0.073 86 5% 96.5%
187 530 59.7% 99.7% =270 0.653 |
Copyright: Spears Engiac:a:ing & Tachnical Servicaz PS, 1386-2004

10011 Blomberg Street SW. Olympia, WA 98312
Phone #: (3603 734-4612  Fax #: (360) 7544848 FIG. B-4

(SHEET 9 OF 12)



GEOTECHNICAL TESTING LABORATORY

LAB ANALYSIS H~-3,60 FEeT

175, Standard Siava Opaning in Inchas 11 5. Standard Sises Mumbars Hedeomater Rasuly
= 5 43 W % uaw = W BAVWE BN N0 5%
100% RN SR E - TR T A e o s .
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4 { -, i
30% + 3 N : 1 20%
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% 0% + g rawnass } g g
£ 1 | i : ! 3
‘Eﬂ '}(}% oo in g ‘.3“ . ™ } § %
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20% Lol et .é.,« . Q ............... ¥ s -
19%, e b e i é $ -§u s i A -1 80%
4 i { i 3
S O o o e ittt 100%
100 10 el D.01 0.001
Grain Size in Milimeters
Gegeal Sands
Calbblas oo Bilts Clays
Coarsa I Fina Cosess Ik(edinm J Fing
Bata. 001808 D= 001 Classification % Graval
Sampla = 156 Dy = 0.0 ML, Sandy Sile 9.54%,
Samapls ID: Dy = 007 Specifications % Sand
Sourea: H-3 Co= 130 No Spaca 28.35%

%

Cy. 6.00

% Motsturs 33.4%

Prajact: Monohon K4 "y % 8l & Clay
Clisat: Pacific County Liguéd Limizs 0.00 Juse Ratio= 51.67%
ASTM=: D422 Plastic Limit= 0.00 Finanass Sodulus Sampla Masts Spacs
Dapth: 60 Plasticity ndax= 0.00 163 Yes
Loarse Actuai  intarpolatad Fimes Adtun iatarpolatad
Section Cuewlative ! Curulativa Section Cormslarive Cumlative
Tava Siza | Parcant | Parcant Spacs Jpacs Stava s { Parcanr | Parcant Spacy Spacs
S Matrie | Pasing | Pasing Max AMia U3 Matde | Passing | Dassing Max Min
5007 136.00 10&9‘2 a4 4730 0.1% 50.1%
2.007 i80.00 100.0% =3 2.380 4%
3.c0" 73.00 100.5% =10 2006 743% 74.3%
2.507 §3.00 160.0% =18 1.18¢ 71.3%
2.00” 30.00 100.0% =0 0350 | Mm%
175" 43.00 100.0% =30 0600 | 89.8% 45.6%
1.50" 37.30 100.0% =40 0423 87.6%
125" 31.50 100.0% =36 5.3 88.2% £6.2%
1.6¢" 23.00 i 100.0% =86 $.236 £3.4%
18" 2240 100.0% ¢ =30 0.18¢ §4.2%
34" i%.00 160.0% | 100.0% =108 ¢.15¢ £3.7% 83. 7%
518" 16.00 P9 Ty 2148 2.106 £3 3%
12" 12.53¢ 38 3% 38 3% =17¢ .08 82.1%
33" 2.30 37.4%; =208 ¢ 41.7% 41.7%
14 4.30 23.3% 93.5% 2278 3
Copyright! Ipeurs Eaginnaring & Technical Servicas P35, 1336-2004

10011 Blomberg Street SW, Olympia, WA 98312

Phone #:

i

s

(3]

{360) 754-4612  Fax #: (360) 754-4848 FIG. B-4
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GEOTECHNICAL’

LAB ANALYSISH - 5,5 FRET

ESTING La

JRATORY
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o St e i ;
160 i P by 4.
Grain Size in Milimetars
) Gravals Sands
Cohblss Siln Clays

Coarsa } Fina

{oarsa

[Madium | Fins

Data:
fampla =

GRBESE]
181

f);g = G401
2}2.} = 3.G3

Classification
ML, St with Sand

¥ (raval

1 nans
1.058%

Sampla 1 Dy = .06 Specifications % Sand
Sonera: B8 Lo= 130 N Spacs 21.16%
Peoiset: Monohon Rd Co 8O0 % Modgters DIV %5 it & Clay
Client: Pactfin County {igutd Limie= 0.0 Just Raties 71.76%
AFTME Plastic Limie= 000 Finanas oddus Sampls Maats Specs
Dapth: 3 Plasticity Indax= (.00 A Yes
Loarse Actpal jintacpolatac Tinay AOTGE Lntarpolatad
Fection Cumulativa i Comulative Sartion Cormalativs {Cumelativa
Siava Yiza { Parcent  Parcent | Spacs Spacs :im*amf?iza Tt Pareant | Pareamt Spacs foady
621 Matric | Pusmy | Paang Max Mia {85 Marrie | Passtnz | Pasung Aax Liia
500" 113600 T50.0% = T30 | $8.5% | 98.5%
00" 100.00 180.0% =3 2.360 $7.1%
3.00" 75.00 100.0% ={§ 2000 55 G5 5%
§3.00 100.0% =15 1.180 24.2%
3000 100.0% =30 2850 $3.2%
43.0 100.0% =30 B v i $2.3% 2.3%
37.30 100.0% =48 (423 23.8%
31.50 100.0% =3 $.300 25.3% 36.3%
23.00 100.0% =54 G.250 34.5%
2240 100.0% =30 g.130 81.5%
15.00 1006.0% @104 3130 8% BG.2%
16.00 060.0% | =146 1 9 0%
12.30 100.0% | £170 78.4%
2.50 i00.0% 00.0% #3040 T 8% I7.8%
£30 $99.2% 98.2% #3740
Toputight: Spews Baginceting & Tochninad Sarvices P53, :1336-36!.%

10011 Blomberg Street SW. Olvimpia, WA 983512

Phone #: {360% 754-4612

Fax # (360 754-4848

FIG. B-4
(SHEET 11 OF 12)
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GEOTECHNICAL

LABANALYSISH-6,5F

EET

STING LABORATORY

.8 Standard Sisvs Opaning in Inchas {7.5. Standard Steva Numbars Hydromatar Rasuls
2 3 4.5 1§ Yo M 0 BONVD N G20 0%
100% a2 o S S ot oo B s S
4 i M‘k 3
A et “"*\,\\ e e - 10%
OB Lo s skl bk it : ""Ttahq;;;.ﬂ., 20%
g T bidiikenusnans N , o "1 4 30%
B d : ! } RS E
L J— i : H i . v 1
3 a0% 1 _ | fir- 3 lso% 3
P, | % s RPN\ z
o 50% { 3 g i i s (ad 160% Z
= : i ] ! o
2 0% deesicrngemmvanes wnfyrinesesns ¢ “fe i & . : - 0% g
& ; i ! : ; B
;.;Q 0% et vt canins f.,AW« 4;‘ w ‘ , o s Vg e 9% {%
1 : ! ! | ! | el
20% P IR T ‘:.,.,”.,.AV,,,“,..,,.%” = ﬁ.,%w ‘ SN RS I \\_\‘ 8&% -
11, AR L 0 PSSt P ;‘., S SO ;1 J, v 1‘ i 1
E H ] i ¢
% ddbdebddedecboipimlp G - it i i S s il el b - b oo 100%
100 10 . . 1 401 0.601
(Grain Sizein Milimstars
Graval: Sands )
Cobhlas s Sdts Clays
Coarsa | Fina Cosrss  |Madium | Fins
Data: 011608 Dy, = 0.01 Classifieation s Graval
Jampls % 198 Dy = 0.03 ML, St with Send 1.26%
Sampils ID: Dy = 006 Spacifications %5 %and
Soueca: HS Ce= 1.30 No Spaes 22.21%
Projact: Monohon Rd Lo 600 % Modstorz 18.3% % Sile & Clay
Cliant: Pacific County Ligusd Limit= 0.00 Just Ratio= 76.33%
ASTM: Plastic Limit= 0.00 Finanan Modulus Sampla Maets Spacs
Dapth: 3 Plasticity Indax= 0.00 0.33 Yas
Loarsa Actual  intarpolatad Fines Astual  inrarpolated
Section __ ComulativaiComulativa Section Cumelativs iluanlativa
T Siava Stze | Pageant | Parcant | Jpacs Spacs Stava 3za Parcant | Parcaat Spacs pacs
Us Mateie | Passing | Passing Max Min Us Matrie ¢ Passing | Passng Max Min
8,007 136.00 100.0% =4 4736 33,75, 38.7%
4.007 %000 100.0% =3 2.380 57.1%
380" 73.00 100.0% =10 2.00C 96.9% $56.8%
2.50° 53.C0 100.0% =18 1.180 53.3%
2.00" 30.00 100.0% =20 0.85¢ 92.6%
1.75¢ 33.00 100.0% =30 0.6G¢ §1.7% 91.7%
1.5¢0" 373 100.0% =40 0423 87.7%
1.25" 3150 100.0% =30 0300 : 84.5% 34.5%
1.06" 25.00 100.0% =60 $.250 33.6%
b o 2240 3 =8( ¢.180 41.8%
34" 15.00 =100 0.150 31.1% 31.1%
38" 16.00 =140 0.108 78.4%
o7 12.30 2170 £.080 774%
38" 9.30 80.0% =200 0.L73 76.3% ’8.5%
14" §.30 99.2% =270 £.033
Soapyright ’ Spears Enginanding & chhnic::al Barvicss S, :13‘3&2904

10011 Blomberg Street SW, Olvmpia, WA 98512
Fax #: (360) 754-4848

Phone #: {360) 754-4612

FIG. B-4
(SHEET 12 OF



GEOTECHNICAL TESTING La

LaB ANALYSIS H~ 1,20 FeeT

Copuright 3pews Taginaceing & Techaicad Forvices PY, 1396-2008

Dare Received: 1162008

Project: Monohon Rd

Sample #: 34 Clisnt: Pactic County
Sanaple ID: ABTME:
Source: Hol Dapth: 20

ARTM D-2487, Unified Soils Clazsification Systam
o Data Provided

Liguid Linait Determination o N
= ' i s i “ Liguid Limit
Waight of Wat Soils ~ Pan: 33.08 42.28 4548 .
Weight of Dry Soils « Paa: 319z 3438 3350 % oy
Weigbt of Pan: 2132 2148 21586 L
Waight of Dry Soils: 10,40 1260 14.32 0% 4
Waight of Moistura: .16 7.3 2.59 ‘\*
% Modsrurs: 39.2% §3.3% 66397 s0% L Sy
S oo 33 . 2s 13
50% 4
Ligquid Limit @ 13 Blows: 3.0 % é i
Plastic Limitz 280% F e
Plasticity Index, I 35.0% prd
3% +
Plasiie Limit Determination 3
%1 =3 3 %4 &3 =6 0% +
Waight of Wet Suils ~ Pan: M9 ;w2
Wadght of Dry Soils ~ Paa: M 2455 2411 0% -+
Waight of Pan: 2189 2146 2126
Weight of Dry Soils 243 2.6% 2.83 2% ok ko
Weight of Moisture: ¢.37 2.6 0.70 ‘
% Moisture:  23.7% 23.3%  24.6% L ' Mumberof Blows, "N" 100 g
7~ ™y
Plasticity Chart
00% T o 2
. ,// . #
70.0% + /”/ e /
o P d ’,4/" //.f/'
EO.0% /,/ T Liffe ,,/
¥ o ¥ PP -~
o o~ A Lind
80.0% + b o
% /// ~ e /,,f‘" 1
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2 00% + ,// o CHorOH //’
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3 5 // - w i
e i o Wi ar OH
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e & r ClLorOL ,//
: e . il ’w’//
1W0o% + Prs i L
- e =
- 7 TR
5% S ; ) . ; ; Bty i : ooy i
0% 100% 200% 00%  400% 500% 3 700% S00%  S00%  1000% 1100%
Liguid Limit
e
»
Regorted by
Reviewed by e
10011 Blomberg Street SW. Olympia, WA 98312 17

Phone #: (360) 754-4612

Fax #: {360) 734-4848

FIG. B-5
(SHEET 1 OF 11)



GEOTECHNICAL TESTING LABORATORY

LaB ANALYSIS H- 1,30 FEET
Copyright Spears Eaginearing & Tachoiesd Farvicar 23, 1398-2004
Date Received: 1152008
Sample #: 35

Project: Monohon Rd
Cleot: Pacific County

Sample ID: ASTAE:
Boarce: H-1 Dapth: 3¢
ASTHM D-2487, Unifisd Soils Classification System
No Data Provided
Liguid Limit Determination - T
#1 =2 =3 #4 =5 6 Liquid Limit
Weight of Wt Seils ~ Pan: 4382 4925 4198
Waight of Dry Soils - Pan: 3644 3984 3395 8% 1
Waight of Pan: 2130 2376 2185 ”
Waight of Dry Soils: 1514 1808 1296 ) S
Weight of Modsture: 7.38 9.42 .03 80% | Sg
%% Moistare: 482 % 321 % 342%
Xy L R D 13
o 40%
Liguid Limit @ 235 Blows: jla% -
Plastic Limit: 21.0% - bl
Plastictiy ludex, Iy 304 % 2
; . 20% +
Plastic Limit Determination
21 =2 =3 =24 @3 4
Weight of Wet Soils « Pan: 3.6 23.19 3548 10% <+
Waight of Dry Seils + Pan: 2331 2253 2311
Weight of Pan: 2193 21.63 2136 r
Waight of Dry Soils: 135 1.32 173 0% iy
Weight of Meisturs: 0.30 Q.26 .37 10 ey 100
% Moisture: 21% 19.7%  211% \ Number of Blows, "N g
4 ™
Plasticity Chart
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- P
4
// o
700% + o i
y i /./' i ',,M/
50.0% F y U Linfe P
> r
r / A" Lin il
B0.0% + P o /,«g
> . # 7’ /"
- CHorOH
> 0% + A " ; //w/
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_// '/.
£ 300% + F : & e
3 . ) -
3 7~ // MH o7 OH
wy Az » e
e o ~ cLoror
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i ; o e
r Py o t.5 1 o
n.o% L — : ; s Nrw S + bttt
20% 10.0% 200% Ho% 300% EO0% &0.0% Ho% 300% S0.0% 1000% 1100%
Liguid Uimit

Reported by

Reviewed by

16011

Phone #: (360) 754-4612

Blomberg Street SW, Olyvmpia, WA 98312
Fax #: {360) 754-4848

FIG. B-5
(SHEET 2 OF

11.)



GEOTECHNICAL TESTING LABORATORY

A8 AvNaLySIS H- 1,40 Feer

Copuright Speers Engmeing & Tochnics Sarvices PS, 13962004

Date Received: 17152008
Sammple #: 8%
Sample D:
Seurce: -1

Projact:

Monohon B4
Pac

Clisnt: cific County

ASTAGR:

Dagth: 40

ASTM D-2487, Unifiad Seils Classification Systum

o Data Providad
Liguid Limic Datarminstion “«
a1 32 #3 s ot s Liguid Limit
Walnght of Wat Sails « Pant ajar 255 3.4
Walnht of Dey Soils + Pan: 3552 5500 S B 0%
Waight of Pau 2138 e 2 %
Walght of Dey Soilu 14.36 13.10 16.1¢ % - ‘\Q\M
Waight of Moistura: 2.43 917 12.28 ¥
% MMolsiurs: ) 553 Ry 04 % T8.2 % 0% +—
¥ g i) 13 [
50% -+
Liquid Limit @ 23 Blows: §5.5 % g % 1
Plastic Limit: 195 % FOw
Plasticity Index, lp: W% B r
0% +
Plastie Linait Datarmination -
P 52 a3 #3 P 25 0% ¢
Waight of Wat Seils ~ Pan: 5.8 28.19 2788
Waight of Dry Soils = Paa: 2610 37a: 1103 0%
Waight of Pau: 2180 2188 ani8
Waight of Dry Soils: 420 133 458 0% - RPN
Waighe of Moistura: 0.7 1.1 693 19 o
% Mobsture:  175% 212%  193% Wi asaandalion
7 \
Plasticity Chart
6% T
rvo% + e
A rd - o
BO% + e U Life o
e e A Ling”
56.0% + A L e
4 A /,,/'
o B //’J O ar O /"
&2 90% T e g
% 9 o S
i v o
£ non + e ) o
5 e o »/ W ar O
20% + ra # -
v S VA » -1
e » /,,/‘
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P 7 RSN -
so% poiadoay ; : . * - i
8.0% 36% 208% V0% W% S00% 5 T00%  800% 80.0%
Liquid Limit
\.
Reported by
1001 Bi{smherg_ Street SW, *\}%\ mpia, WA 98512 20
Phone # (360)] 7544612 | : {360) 734-4848 FIG. B-5 N

(SHEET 3 OF 11)



GEOTECHNICAL TESTING LABOS

LaB ANALYSISH -~ 2, 30FesT

Copyright pews Sngiresting & Tochaicst Servicas PS, 1996-2004

ATORY

Date Received: | 1672008 Project: Monohon Bd
Bample 2 137 Clisnt: Paciic County
Saraple D ARTAES:
Source: H.2 Degpih: 3

ASTM D.2487, Unified Soils Classification System
o Dgts Providad
Liguid Limit Determination 2 %

s 2 i - #5 =6 Liguid Limit
Waight of Wat Soils ~ Paas $133 | apas ae3y
Waight of Dry Seils < Pams 3485 3466 3632 0%
Waight of Pan: 2157 2138 2178 -
Waight of Dry Soila: 13.32 13,10 1497 i *\Q\
Waight of Moistures 6.45 5.73 .85 % + e
% Melsture: $8.5% 51.8%  $33%
N 28 e 13 - L
e 40% +
Liquid Limit @ 213 Blows: 45.1% 530% £
Plastic Limiu: 190 % é ’
Plasticity Index, Ipt 30.2% prs
20% o+
Plastic Limit Daternsination
i w3 =3 i &% =5
Waight of Wet Soils ~ Pans 2635 2346 1432 10% +
Waight of Dry Boils « Pam 2358 3350 2833
Weiglt of Pan: 215 Lo RlEs 2143 : -
Waight of Dey Soils 402 308 250 % I SR R R
Waight of Modstusas 6.73 0.56 0.57 ‘0 e &
% Moisture:  187% 15.6%  197% 1 Number of Blows, "N~ 100 ¢
4 R
Plasticity Chart
80.0% v s
70.0% + e o
: /’/‘ o i //’
G0.0% T // gy M& /(,r/
// p » 7 2‘&') }mﬁ
. 300% 1 Py A e
§ 1 /// P ////
i 3 P CHorH /’
& 00% T & 4 P
§ A 2 it
3 s o ' o
30.0% + A L
200% . el
- < CLerpL 7
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* / [otE R e
- g " j " WL ) RTINSV P
(SRS R &3 T T '+ v 4
30% 100% 200% 300% 4060%  S500%  300%  700%  BOO%  800% 1000%
Licuidd Limit
N\
Reported by

10011 Blomberg Street SW, Olympia, WA 98312
Phone #: (360}, 784-4612  Fax #: {360) 754-4348 FIC. B-5

(SHEET 4 OF 11)



GEOTECHNICAL TESTING LABORATORY

LaB ANaLysis H 2,60 Feer

Copyright Spaacs Enginacring % Tochamal Sorvices P$, 1386.2008

Date Received: 171672008 Projact: Manchen 2d
Sample #: 159 Client: Pacific Couny
Sample ID: ASTM
Sourca: 3.2 Dapth: &0
ASTAL D-2487, Unified Soils Classification Svitam
No Daza Providad
Liquid Limit Datarmigation . ~
el 42 23 o 3 #6 Liquid Limit
Waight of Wat Soils ~ Pans S#18% 4735 4532
Watght of Dry Soils ~ Paws L ais% 3480 33513 120
Waight of Pan: 2338 bl DS
Waight of Dy Seils 0o 1315 13.69 ) -
Waight of Moistura 394 1298 14.0% Ll Sl
% Molstarss 347 % 93.1% 1009 % g
N - AF ‘ 22 ii
s A% <
Liguid Limit '@ 23 Blows: 3.2 % .
Plastic Limie: 223 % il
Plasticity {ndex, I 38 % b

Plastic Limit Datormination

si ) w2 #3 £ @3 26
Waight of Wat Soils ~Pams 3334 1384 2461 20% 1
Waight of Dry Soils ~ Paw: 2256 2338 2501
Weight of Pas: 2142 L2188 2132
Waight of Dry Soils 1.5¢ 1.81 245 % A 4 RIS, S
Waight of Moistura: .38 2.3% .60 ’ i
% Moisturws 247 % 242%  281% 19 Mumber of Blows, N~ 100 y
4 A
Plasticity Chart
300% T i ~
,/’/ < b4
maY% + ,/’
3 ,// > e
& 3 Pl oy s o
Q0% 3 ﬁ//' ‘} i ’mﬁ ////
A /,, e A L
/ >
{ A Y - g
< 500% / ) p
2 - - P e
&= - e e CH ar M Pl
§ 400% T e -
i A P o
g 300 % & P e ” //
- # i /‘
e Pl /,,/ Sl ar R
2635 % & ‘_‘,” ¥ a7
L £ cLarol "
L < & e
00% f P s
C g ) #
i o183 o
0.0% - ; 4 ; ot : 3
00% 100%  200% 0% 00% 0% S0.0% 0% 30.0% 900% 1M00% 1100%
Ldguid Limit
N
Reported by
Reviewed by
=
& 35

“

Phone #: {360} 754

10011 Blomberg Street SW, Olvimpia, WA 9851
4612 Fax & (360) 48 FIG. B-5

(SHEET 5 OF 11)




GEOTECHNICAL TESTING LABORATORY

Lag AnvaLysis H-3,35Feer

Copyright Spears Doginearing & Tachoiosi Sorvicas P4 1885-2004

ate Received: 171872008
Bample #: {31
Sample ID:
Source: M3

Project: Monohon Bd
Clisnt: Pacifie Counry
ARTAE

Dagpth: 35

ASTAM 132487, Unifiad Soils Classificatics Systam

Wiy Dara Provided
Ligquid Limit Datermination

y
= b - - A 6 Liguid Limit
Walght of Wat Seils « Pan: 489 £1.34 43.38
Waight of Dry Soils - Pams 3238 3243 3370 0% -
Waight of Pam: 2181 A7 e 1 L
Waight of Bry Soils: 10,48 19,77 1272 30% +
Wainht of Metsture: 440 5.4% 068
% Moistuea: 32.1% 83.1%  338% % +
LB e i
Liquid Limit @ 23 Blows: 830 % T
Plastic Limit: 0.5% "
Plasticity Index, Iy 624% 2
. X w% +
Plastie Limit Detsrmination
#1 =2 #3 “4 %5 26 ooy L
Waight of 1Wat Soils « Pans 2 i33e 2371
Walght of Dry Soils « Pam P 4 1325 23.38 5
Watght of Pan: 2148 2188 2185
Waight of Dry Soils 137 i.39 .7 o% foe ikt
Waight of Molsture: 0.28 0.2% 9.33 s
% Moisture: 204 % 205%  103% X MR sz
[ "y
Plasticity Chart
200% T /
0% + v 2
//" i -
/"‘/ Pl i //
G00% + P “ILire b o
P ‘/" S B
) } A Lise
 S00% 4 o < .
- ; / : -
- P o
: A , CH or OH e
2 Wo% + I s P
2 i - -
~ o e
£ 100% t g 1 o
/ P
- T a N It or OM
200% T / AL
L s Lar L
: S : -
190% + e it ///
- U o~
90% - s G O et e - b ;
4.0% 190% 200% 500% 400% B00% S00% T00%  800%  S00% 1000% 1100%
Liguid Limit
"

Raporred by

A

Phone #: (360) 754-4612

10011 Blomberg Street SW, Olympia, WA 98312
Fax #: {3603 7544848

FIG. B-5
(SHEET 6 OF

11)
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sEOTECH

LA ANaLvsis H-3,30 Ferr

Capyright Sgpmwe Eogieeering & Tachainsd Bervices PF 13962004

Date Beceived: 11162008 Projact: Monchon Rd
Bample #: 132 CHents Pacific County
Bawmple ASTMa
Bouree: H-5 Tapth: 3

ASTAL DO4RY, Unifiad Seils Clasyification Syatam

ICAL TESTING LABORATORY

M Dars Providsd
Liguid Limit Determination
i £ o S . WO Liquid Limit
Waight of Waz Soily + Pau: Sese L bis b
Waight of Dy Soils » Pan: 35.46 35.2 300 8% 1
Waight of Pans 183 2188 214E "
Waight of Dey Soils: 16.73 1334 1534 il W
Waiglt of Moisturs: 1204 7.5% 1297 - b,
% Molsturas  T18% FI%  T84% i
el i o 2
s %+
£ st 3
Liguid Limit © 15 Blows: 74.7 % T
‘???stic Linii: 2‘2} i ;‘3;@, g :
Plagticity Indey, Iy §2.2% s
Plastie Limit Datarwination
o #2 #3 &4 w3 =5 s £
Walght of Wat Soils « Paws a3 . 2451 =2 1
Walghtt of Drey Soils « Pam 334 2388 2378 w0
Walshi of Pass 2346 2153 2343
Waight of Dey Soils 1.34 156 2.26 a% Cdostid
Waight of Modsture: 343 3.43 551 o g 100
% Moistura: __ 222% 26%  226% Menoharol Mo, T =5
7 "~y
Plasticity Chart
200% .
P A
<//\J # =
mo% T i 3
o d P _”
e st
3 ~ o PRY Y o
Ba% + 2 U Lira e
d .
A @ A Ling
00% 4+ 4 s
g - .
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T ; . i :
36% 100%  I00%  00%  400%  800%  S00% TOO%
Liquid Limit
\,
Reported by

10611 Blomberg Street SW, Olympia, WA 98512
Phone #: (360) 754

Fax

é5

£

{36

FIG. B-5
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GEOTECHNICAL TESTING

LABANALYSIS H-5,20 Feer

Dopyright Sprars Eagincacing & Tocheical Seevives PS, 19963004
Dare Received: | 1572008 Projeet: Monohon Rd

Clisst: Pacific County

ABORATORY

Hample 2 153
Sample ID:
Source: H.3

ASTAE:

Depth: 20
ASTAM D-2487, Ugified Soils Classification System

Ko Dats Provided
Liguid Limsit Determination “
#1 #2 #3 i &3 5 Liquid Limit
Waight of Waet Soils - Pan: agAl $§.7% 43.32 !
Waight of Dry Soils « Pass 39.35 33.5% 3778 0% -
Weight of Pan: 2343 2588 . 2132
Waight of Dy Soilss 17.34 17.00 16.46 g% 1
Walght of Molsturs: 1012 330 9.94 e SV
% Molbstura: 36.7% 7% E04%
N i 20 13 50% o+
9
Liguid Limit @ 23 Bloww: 57.5 %
Plastic Limit: 273 % 2
Plasticity Index, Iz~ 302% #0% 1
Plastic Liswié Determinsiion 20%
~uy a2 #3 4 =5 #5
Waight of Wet Soils ~ Pan: 20 838 Mgl
Waight of Dry Soils ~ Pan: 2230 2385 1361 %
Waight of Pag: 2135 2143 2138
Waight of Dry Soilsc 0.74 pE 2 1.82 0% ; T S g PR
Waight of Moisturs: 8.20 0.87 0.50 i -
% Moisture: __ 27.0% 275%  215% 9 9 Number of Blows, "N" 100 y
7~ '
Plasticity Chart
30.0% T o r;
/// o &
70.0% + A P
¥
/./ r -
/ il
500% s ki 3..44{8 /‘,/”
: > " WL s
v " '/;JR@/
ER0% - > = e
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2 Vi gl rd
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IMPORTANT INFORMATION ABOUT
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Geotechnical and Environmental Consultants
Date: July 9, 2009

To: Michael W. Collins, P.E., PLS
Pacific County Department of Public Works

- SHANNON & WILSON, INC. Attachment to and part of Report 21-1-21159-001

IMPORTANT INFORMATION ABOUT YOUR GEOTECHNICAL/ENVIRONMENTAL
REPORT

CONSULTING SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES AND FOR SPECIFIC CLIENTS.

Consultants prepare reports to meet the specific needs of specific individuals. A report prepared for a civil engineer may not be
adequate for a construction contractor or even another civil engineer. Unless indicated otherwise, your consultant prepared your report
expressly for you and expressly for the purposes you indicated. No one other than you should apply this report for its intended
purpose without first conferring with the consultant. No party should apply this report for any purpose other than that originally
contemplated without first conferring with the consultant.

THE CONSULTANT'S REPORT IS BASED ON PROJECT-SPECIFIC FACTORS.

A geotechnical/environmental report is based on a subsurface exploration plan designed to consider a unique set of project-specific
factors. Depending on the project, these may include: the general nature of the structure and property involved; its size and
configuration; its historical use and practice; the location of the structure on the site and its orientation; other improvements such as
access roads, parking lots, and underground utilities; and the additional risk created by scope-of-service limitations imposed by the
client. To help avoid costly problems, ask the consultant to evaluate how any factors that change subsequent to the date of the report
may affect the recommendations. Unless your consultant indicates otherwise, your report should not be used: (1) when the nature of
the proposed project is changed (for example, if an office building will be erected instead of a parking garage, or if a refrigerated
warehouse will be built instead of an unrefrigerated one, or chemicals are discovered on or near the site); (2) when the size, elevation,
or configuration of the proposed project is altered; (3) when the location or orientation of the proposed project is modified; (4) when
there is a change of ownership; or (5) for application to an adjacent site. Consultants cannot accept responsibility for problems that
may occur if they are not consulted after factors which were considered in the development of the report have changed.

SUBSURFACE CONDITIONS CAN CHANGE.

Subsurface conditions may be affected as a result of natural processes or human activity. Because a geotechnical/environmental report
is based on conditions that existed at the time of subsurface exploration, construction decisions should not be based on a report whose
adequacy may have been affected by time. Ask the consultant to advise if additional tests are desirable before construction starts; for
example, groundwater conditions commonly vary seasonally.

Construction operations at or adjacent to the site and natural events such as floods, earthquakes, or groundwater fluctuations may also
affect subsurface conditions and, thus, the continuing adequacy of a geotechnical/environmental report. The consultant should be kept
apprised of any such events, and should be consulted to determine if additional tests are necessary.

MOST RECOMMENDATIONS ARE PROFESSIONAL JUDGMENTS.

Site exploration and testing identifies actual surface and subsurface conditions only at those points where samples are taken. The data
were extrapolated by your consultant, who then applied judgment to render an opinion about overall subsurface conditions. The actual
interface between materials may be far more gradual or abrupt than your report indicates. Actual conditions in areas not sampled may
differ from those predicted in your report. While nothing can be done to prevent such situations, you and your consultant can work
together to help reduce their impacts. Retaining your consultant to observe subsurface construction operations can be particularly
beneficial in this respect.
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A REPORT'S CONCLUSIONS ARE PRELIMINARY.

The conclusions contained in your consultant's report are preliminary because they must be based on the assumption that conditions
revealed through selective exploratory sampling are indicative of actual conditions throughout a site. Actual subsurface conditions can
be discerned only during earthwork; therefore, you should retain your consultant to observe actual conditions and to provide
conclusions. Only the consultant who prepared the report is fully familiar with the background information needed to determine
whether or not the report's recommendations based on those conclusions are valid and whether or not the contractor is abiding by
applicable recommendations. The consultant who developed your report cannot assume responsibility or liability for the adequacy of
the report's recommendations if another party is retained to observe construction.

THE CONSULTANT'S REPORT IS SUBJECT TO MISINTERPRETATION.

Costly problems can occur when other design professionals develop their plans based on misinterpretation of a
geotechnical/environmental report. To help avoid these problems, the consultant should be retained to work with other project design
professionals to explain relevant geotechnical, geological, hydrogeological, and environmental findings, and to review the adequacy of
their plans and specifications relative to these issues.

BORING LOGS AND/OR MONITORING WELL DATA SHOULD NOT BE SEPARATED FROM THE REPORT.

Final boring logs developed by the consultant are based upon interpretation of field logs (assembled by site personnel), field test
results, and laboratory and/or office evaluation of field samples and data. Only final boring logs and data are customarily included in
geotechnical/environmental reports. These final logs should not, under any circumstances, be redrawn for inclusion in architectural or
other design drawings, because drafters may commit errors or omissions in the transfer process.

To reduce the likelihood of boring log or monitoring well misinterpretation, contractors should be given ready access to the complete
geotechnical engineering/environmental report prepared or authorized for their use. If access is provided only to the report prepared
for you, you should advise contractors of the report's limitations, assuming that a contractor was not one of the specific persons for
whom the report was prepared, and that developing construction cost estimates was not one of the specific purposes for which it was
prepared. While a contractor may gain important knowledge from a report prepared for another party, the contractor should discuss
the report with your consultant and perform the additional or alternative work believed necessary to obtain the data specifically
appropriate for construction cost estimating purposes. Some clients hold the mistaken impression that simply disclaiming
responsibility for the accuracy of subsurface information always insulates them from attendant liability. Providing the best available
information to contractors helps prevent costly construction problems and the adversarial attitudes that aggravate them to a
disproportionate scale.

READ RESPONSIBILITY CLAUSES CLOSELY.

Because geotechnical/environmental engineering is based extensively on judgment and opinion, it is far less exact than other design
disciplines. This situation has resulted in wholly unwarranted claims being lodged against consultants. To help prevent this problem,
consultants have developed a number of clauses for use in their contracts, reports and other documents. These responsibility clauses
are not exculpatory clauses designed to transfer the consultant's liabilities to other parties; rather, they are definitive clauses that
identify where the consultant's responsibilities begin and end. Their use helps all parties involved recognize their individual
responsibilities and take appropriate action. Some of these definitive clauses are likely to appear in your report, and you are
encouraged to read them closely. Your consultant will be pleased to give full and frank answers to your questions.

The preceding paragraphs are based on information provided by the
ASFE/Association of Engineering Firms Practicing in the Geosciences, Silver Spring, Maryland
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