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Subject: Geotechnical Report
Blomberg Industrial Park
Blomberg Street SW and 93rd Avenue SW
Tumwater, Washington

Dear Mr, Boyd:

As requested, we have conducted a geotechnical engineering study for the subject project. The attached reporn
presents our findings and recommendations for the geotechnical aspects of project design and construction.

Qur field exploration indicates the site is generally underlain by dense to very dense sand and gravel recessional
outwash. The outwash was observed in the test borings to their termination depths with the exception of Test
Borings B-102 and B-104. At these locations, we observed a hard gray silt formation below the outwash at
depths of 80 and 60 feet, respectively. Groundwater was observed at depths ranging from 9 to 15 feet below
current site elevations,

In our opinion, the native soils on the site will be suitable for the proposed development, provided the
recommendations presented in this repon are incorporated into project design and construetion,

We trust the information presented in this report is sufficient for your current needs. If you have any questions or
require additional informaation, please call.

Sincerely yours,
TERRA ASSOCIATES, INC.

/-3 05

12525 Willows Road, Suite 101, Kirkland, Washington 98034
Phone (425) 821-7777 o Fax (425) 821-4334
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Geotechnical Report
Blomberg Industrial Park
Blomberg Street SW and 93rd Avenue SW
Tumwater, Washington

1.0 PROJECT DESCRIPTION

The project consists of developing a 67.5-acre site with 2 approximately 659,000 square-foot commmercial
buildings along with associated paved access, parking, and utility improvements. As currently planned, design
grades will require one to four feet of fill material to establish exterior pavement elevations and about eight feet
of fill to establish building floor elevations. Stormwater will be discharged using infiltration trenches installed
beneath the pavement,

We expect the structures will be constructed using precast concrete tilt-up perimeter wall panels with interior
columns spaced at 40- (o 50-foot centers. Floor slabs will be constructed at grade with dock-high access on the
north and south sides of each structure. Structural loading is expected to be light with isolated columns carrying
loads of 80 to 100 kips and bearing walls carrying 4 to 8 kips per foot. Product loading on slab-on-grade floors is
expected in the range of 300 to 600 pounds per square foot (psi).

The recommendations in the following sections of this report are based on our understanding of the design
features outlined above. We should review design drawings as they become available to verify that our
recommendations have been properly interpreted and lo supplement them, if required.

2.0 SCOPE OF WORK

Our work was completed in accordance with our authorized proposal dated March 3, 2009. On March 5, 2009
through March 20, 2009, we subcontracted with Holocene Drilling to perform 15 soil test borings. Six test
borings were drilled on the property to depths of 60 to 80 fect to supplement existing soil and groundwater data.
Nine test borings located on the adjacent perimeter roadways where drilled to a depth of five feet. Using the
information obtained from our subsurface exploration along with existing soil and groundwater data, we
performed analyses to develop geotechnical recommendations for project design and construction. Specifically,
this report addresses the following:

* Soil and groundwater conditions

¢ Seismic — site class determination per 2006 International Building Code (IBC)
»  Sitc preparation and grading

e  Excavations

* Foundations

e Floorslabs
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o Hydrogeologic assessment per Salmon Creek Basin requirements

o  Stormwater infiltration

e Drainage

e Ultilities

e Pavements for on-site access and parking and off-site roadway improvements
It should be noted that recommendations outlined in this report regarding drajnage are associated with soil
strength, design earth pressures, erosion, and stability. Design and performance issues with respect to moisture

as it relates to the structure environment (i.e.. humidity, mildew, mold) is beyond Teira Associates’ purview. A
building envelope specialist or contactor should be consulted to address these issues, as needed,

3.0 SITE CONDITIONS

3.1 Surface

The site consists of 3 tax parcels totaling 68 acres located southeast of the intersection of Blomberg Street SW
and 93rd Avenue SW in Tumwater, Washington. The approximate location of the site is shown on Figure 1. The
site is bordered by industrial buildings to the south, Blomberg Street (o the west, 93rd Avenue lo the north, and
Lathrop Industrial Drive to the east.

The project site is currently occupied by three houses and (wo garage/barn type structures, The homes and
structures are located in the northwest corner, north center, and south center portions of the site. The rest of the
site is open land, The site has been recently logged and all the vegetation has been ground up and removed from
the site with ane exceplion at the northwest site corner the exisling home and some trees remain, Site topography
is almost flat with a gradual slope towards the west-southwest. Local elevation relief in this direction is about
five feet across the site.

3.2 Subsurface

In general, soil conditions we observed in our exploration locations consisted of dense to very dense sand and
gravel with varying silt content, This sand and gravel unit is mapped as recessional outwash and was observed in
the test borings to depths of 60 to 80 feet. At Test Borings B-102 and B-104, hard gray silt formation was
observed below the outwash at depths of approximately 80 and 60 feet, respectively,

The Map of Hydrology and Quality of Ground Water in Northern Thurston Couniy, Thurston County,
Washington, by Drost, B.W., Tumney, G.L., Dion, N.P. and Jones, M.A. (1998) maps the site as Vashon
recessional outwash with younger alluvium, (Qvr). This mapped description is consistent with the native soil we
observed at depth in the test pits and test borings,
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The preceding discussion is intended to be a general review of the soil conditions encountered. For more detailed
descriptions, please refer to the Boring Logs and Test Pit Logs in Appendix A,

3.3 Groundywater

We observed groundwater at depths ranging from 9 to 15 feet below current surface elevations in our
explorations, Previous studies by others also reported groundwater at these depths. The groundwater abserved
represents the regional shallow unconfined aquifer within Vashon recessional oulwash soils, The site falls within
the Salmaon Creek Drainage Basin an area known to be subject to shallow groundwater flooding during periods of
significant prolonged rainfall, A complete hydrogeologic assessment of the site in accordance with Thurston
County requirements for development in the Salmon Creek Basin is included in Appendix B,

34 Seismic

Section 17.15,200 of the Thurston County Code defines seismic hazard as those areas subject 1o severe risk of
damage as a result of earthquake induced ground shaking, slope failure, settlement or soil liquefaction, such as
artificial {1ll areas, and areas underlain by glaciolacustrine deposits and/or glacial outwash,

Liquefaction is a phenomenon where there is a reduction or complete loss of soil strength due fo an increase in
water pressure induced by vibrations, Liquefaction mainly affects geologically recent deposits of loose to
medium dense fine-grained sand and silly sand that are below the groundwater table, Soils of this nature derive
their strength from intergranular friction, The generated water pressure or pore pressure that is generated by
ground shaking essentially separates the soil grains and eliminates this intergranular friction; thus, eliminating the
soil's strength.

The site is underlain by glacial outwash soils indicated by field testing to be in a dense to very dense condition,
In addition, the outwash exhibits moderate permeabilily that will allow for dissipation of excess pore water
pressure that may be generated during a seismic event, Given these conditions, in our opinion, the risk for
liquefaction to occur al the site and its associated impacts to site buildings and infrastructure is low.

Based on the soil conditions encountered and the local geology, per the 2006 International Building Code (IBC),
site class “C™ should be used in design of the structures. Based on this sile class, in accordance with the 2006
IBC, the following parameters should be used in computing seismic forces:

Seismic Design Parameters (IBC 2006)

Spectral response aceeleration ( Short Period), S, 3 1,125
Spectral response acccleration (1 - Second Period), S, 0.43
Site coefficient, F, o 1.000
| Site coefficient, Fy - 1.37
Five percent damped .2 second period, Sp, 1 0750
Five percent damped 1.0 sccond period, Sy 0.393

Values determined using the United States Geological Survey (USGS) Ground Motion Parameter Calculator
aceessed on 4-21-09 at the web site hip:dearthyuake ngps, poviresearelshamaps/desivndindex. php.
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4.0 DISCUSSION AND RECOMMENDATIONS

4.1 Geuneral

Based on our study, there are no geotechnical conditions that would preclude the planned development. The
industrial buildings can be supported on conventional spread footings bearing on competent native soils below
the upper four to six inches of organic topsoil or on structural fill placed and compacted above these native soils.
Floor slabs and pavements can be similarly supported.

Most of the sile outwash soils are relalively clean and could be used for structural il during most weather
conditions. Our exploration did reveal areas where the fines content of the upper outwash will make it sensitive
to moisture variations and difficult 1o compact structurally when too wet oy dry of its optimum moisture content.
The grading and utility contractors should be prepared to moisture condition on-site soils as needed to facilitate
compacting them in a structural manner,

Detailed recommendations regarding these issues and other geotechnical design considerations are provided in
the following sections, These reconumendations should be incorporated into the final design drawings and
construction specifications,

4.2 Site Preparation and Grading

To prepare the site for construction, all vegetation should be stripped and removed from below areas of new
construction, Following clearing and grubbing, where the depth of structural fill required to achieve design
subgrade elevations is less than three feet, the upper oreanic surface layer should also be stripped and removed.
Based on our exploration, surface stripping depths ranging from four to six inches should be expected to remove
organic topsoil, Demolition of existing structures should include removal of existing foundations, floor slabs, oil
tanks, septic systems, and other buried utilities. Abandoned utility pipes that fall outside of new building areas
can be left in place provided they are sealed to prevent intrusion of groundwater seepage and soil, Organic
topsoil will not be suitable for use as structural fill, but may be used for limited depths in nonstructural areas or
for landscaping purposes.

Once demolition and stripping operations are complete, fill operations can be initiated to establish desired
building grades. Prior to placing fill, all exposed bearing surfaces should be observed by a representative of
Terra Associates to verify soil conditions are as expected and suitable for support of new fill or building
elements, Our representative may request a proofroll using heavy rubber-tired equipment to determine if any
isolated soft and yielding areas are present. If excessively vielding areas are observed, and they cannot be
stabilized in place by compaction, the alfected soils should be excavated and removed to firm bearing and grade
restored with new structural fill. If the depth of excavation 10 remove unstable soils is excessive, the use of
geolextile fabrics, such as Mirafl 500X, or an equivalent fabric, can be used in conjunction with clean granular
structural fill. Our experience has shown that, in general, a minimum of 18 inches of a clean, granular structural
fill placed and compacted over the geotextile fabric should establish a stable bearing surface.

Page No. 4
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The ability to use native soil from site excavations as structural fill will depend on its moisture content and the
prevailing weather conditions at the time of construction, Most of the native sand and gravel outwash should be
suilable for use as structural fill and trench backfill during most weather conditions, Our exploration and
laboratory testing did find areas where the fines content of the upper outwash will make the soil sensitive to
moisture and difficult to compact especially when wet of optimum moisture. The grading and utility contractors
should be prepared to moisture condition native soils as needed to facilitate compaction,

If it becomes necessary to import tnaterial, we recommend importing a granular soil that meets the following
grading requirements:

... US.SicveSize | PercentPassing
6 inches | w0 T
No. 4 75 maximum
30 maximum* (Dry Weather)
No. 200 5 maximum™* (Wet Weather)

* Based on the 3/4-inch fraction,

Prior to use, Terra Associates, Inc, should examine and test all materials imported to the site for use as structura)
fill,

Structural fill should be placed in uniform loose layers not exceeding 12 inches and cotnpacted to a minimum of
95 percent of the soil’s maximum dry density. as determined by American Society for Testing and Materials
{ASTM) Test Designation D-698 (Standard Proctor). The moisture content of the soil at the tinie of compaction
should be within two percent of its optimum, as determined by this ASTM standard. In nonstructural areas, the
degree of compaction can be reduced to 90 percent,

4.3 Excavations

All excavations at the site associated with confined spaces, such as utility trenches, must be completed in
accordance with local, state, and federal requirements. Based on regulations outlined in the Washington
Industrial Safety and Health Act (WISHA), the outwash soils would be classified as Type C.

Accordingly, temporary excavations in Type C soils should have (heir slopes laid back at an inclination of 1.5:1
or flatter, from the toe to the crest of the excavated temporary slope. All tlemporary slope faces that will be
exposed for a long-term should be covered with a durable reinforced plastic membrane during construetion to
prevent slope raveling and rutting during periods of precipitation. For utility trenches, a properly designed and
installed shoring trench box can be used to support the excavation sidewalls.

This information is provided solely for the benefit of the owner and other design consultants, and should not be
construed to imply that Terra Associates, Inc. assumes responsibility for job site safety, Job site safety is the sole
respensibility of the project contractor.

Page No,
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4.4 Foundations

The industrial buildings may be supported on conventional spread footing foundations bearing on competent
native soils or on styuctural fill placed above campetent native soils. Foundation subgrade should be prepared as
recommended in Section 5.2 of this report. Perimeter foundations exposed to the weather should bear at a
minimum depth of 1.5 feet below final exterior grades for frost protection, Interior foundations can be
constructed at any convenient depth below the floor slab.

Foundations supported on undisturbed bearing surfaces composed of the clean outwash sand and gravel, or
structural fill can be dimensioned for a net allowable beaving capacity of 3,500 pounds per square foot (psf). For
short-term loads, such as wind and seismic, a one-third increase in this allowable capacity can be used. With
structural loading as anticipated and these bearing stresses applied, estimated total foundation settlement ranges
from one-half to one-inch,

For designing foundations to resist lateral loads, a base friction coefficient of 0,35 can be used. Passive earth
pressures acting on the side of the foating can also be considered. We recommend caleulating this lateral
resistance using an equivalent fluid weight of 350 pounds per cubic foot (pef). We recommend not including the
upper 12 inches of soil in this cotnputation because it can be affected by weather or disturbed by future grading
activity, This value assumes the foundation will be constructed neat against competent native soil or backfilled
with structural fill as described in Section 5.2 of this report. The values recommended include a safety factor of
1.5.

4.5 Slabs~on-Grade

Slabs-on-grade may be supported on the subgrade prepared as recommended in Section 4.2 of this report,
Immediately below the floor slab, we recommend placing a four-inch thick capillary break layer composed of
clean, coarse sand or fine gravel thal has less than three percent passing the No. 200 sieve. This material will
reduce the potential for upward capillary movement of water through the underlying soil and subsequent wetting
of the floor slab.

The capillary break layer will not prevemt moisture jutrusion through the slab caused by water vapor
transmission,  Where moisture by vapor transmission is undesirable, such as covered floor areas, a common
practice is o place a durable plastic membrane on the capillary break layer and then cover the membrane with a
layer of clean sand or {ine gravel to protect it from damage during construction, and aid in uniform curing of the
concrete slab, It should be noted that if the sand or gravel layer overlying the membrane is saturated prior to
pouring the slab, it will be ineffective in assisting uniform curing of the slab, and ean actually serve as a water
supply for moisture transmission through the slab and affecting floor coverings. Therefore, in our opinion,
covering the membrane with a layer of sand or gravel should be avoided if floor slab construction occurs during
the wet winter months and the layer cannot be effectively drained.  We recommend floor designers and
contractars refer to the 2003 American Concrete Institute (ACI) Manual of Concrete Practice, Part 2, 302, 1R-96,
for further information regarding vapor barrier installation below slab-on-grade floors,
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4.6 Stormwater Infiltration

As noted earlier, development stormwater will be routed for treatiment and eventual discharge by infiltration to
infiltration trenches located under the pavement. The recessional outwash sands and gravels we observed at the
site would be a suitable receptor formation for infiltration discharge.

To determine the long-term design infiltration rate, we used procedures developed by Massmann (2003) as
outlined in Section 3.3.8, Volume HI of the Ecology's Stormwater Management Manual for Western Washington.
This method correlates the permeability of the receptor soils with gradation testing in accordance with ASTM
Test Designation D-422, Gradation curves from laboratory testing on the soils are attached in Appendix A, The
pracedure also takes into account facility geometry and depth to the seasonal high groundwater table or barrier
layer. We expect the infiltration elements will consist of perforated pipes bedded and backfilled with drainage
aggregate. We have also assumed that the invert elevation of the infiltration elements will be al least three feet
above the estimated 1999 groundwater levels determined for this study as outlined in Appendix B of this report.
Based on these assumptions and for various infiltration system layouts on a preliminary basis, we recommend
using a long-term design infiltration rate of three inches per hour.

We should review the actual system layout for the project when designs are near final to verify our assumptions
are correct and (o modify the design rate, if needed. Depending on final site elevations, mounding analysis may
also be required to verity that the potential permanent rise of the aroundwater table at the property lines complies
with Thurston Counties requirements for the Salmon Creek Basin. '

The permeabilily of the native outwash soils will be significantly impacted by the intrusion of soi! fines (silt- and
clay-sized particles). Even a relatively minor amount of soil fines can reduce the permeability of the formation
by a factor of ten. The greatest exposure to soil fines contamination will occur during mass grading and
construction. Therefore, we recommend that the Temporary Erosion and Sedimentation Control (TESC) plans
route construction stormwater to a location other than the permanent infiftration site, If this is not possible, the
TESC pond bottom elevation should be kept two feet above the final infiltration elevation with final grade
established after sile areas have been substantially stabilized.

4.7 Drainage

Surface

Final exterior grades should promote free and positive drainage away [rom the sile at all times, Water must not
be allowed to pond or collect adjacent to foundations, or within the imnediate building areas. We recommend
providing a gradient of at least three percent for a minimum distance of ten feet from the building perimeters, If
this gradient cannot be provided, surface waler should. be collected adjacent lo the siructures and disposed to
appropriate storm facilities.

Subsurface

Considering the well-drained nature of the native site soil and that paved surfaces will extend to the building
perimeters, provided the finish floor grade is at or above the adjacent exterior grade and positive drainage away

from the structure is maintained, in our opinion, perimeter foundation drains would not be required,
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4.8 Utilities

Utility pipes should be bedded and backfilled in accordance with American Public Works Association (APWA),
or City of Tumwater specifications. Native soils will provide a suitable foundation for pipe support, As a
minimum, trench backfill should be placed and compacted as structural fill, as described in Section 4.2 of this
report.

4.9 Pavements

Pavement subgrade should be prepared as described in Section 4.2 of this report. Regardless of the degree of
relative compaction achieved, the subgrade must be firm and relatively unyielding before paving. The subgrade
should be proofrolled witli heavy construction equipment to verify this condition, Based on the results of our
field and laboratory testing along with our experience, we have assigned the subgrade a resilient modulus (M;) of
15,000 pounds per square inch (psi) for design of the pavement sections,

The pavement design section is dependent upon the supporting capability of the subgrade soils and the traffic
conditions to which it will be subjected. A traffic study for the sile was prepared by Shea, Carr, and Jewell,

Inc. on February 22, 2008. Based on the current traffic levels and projected traffic from the development
outlined in the study using a 20-year design life, we have calculated the following 18-kip Equivalent Single Axle
Loading (ESAL) for the site pavement and adjacent roadways:

.. .. Pavement Location N __ESAL I
On-Site 856,290
Blomberg 933,466
93rd 3,444,097
Lathrop 848,586

Pavement design calculations using the American Association of State Highway Transportation Officials
(AASHTO) procedure indicates the following pavement sections should be used:

On-site, Blomberg Street SWand Lathrop Industrial Drive SW
o Four inches of hot mix asphalt (HMA) over five inches of crushed rock base (CRB)
» Three inches of HMA over four inches of asphalt-treated base (ATB)
93rd Avenue SW
o Five inches of HMA over six inches of CRB
e Fourinches of HMA over 4 V5 inches of ATB

Asphalt conerete should meet the reguirements for “-inch class HMA as outlined in Washington State
Department of Transportation’s (WSDOT) standard specifications. Asphalt-treated base and crushed rock base
should also meet WSDOT requirements.
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Long-term pavement performance will depend on surface drainage. A poorly-drained pavement section will be
subject to premature failure as a result of surface water infiltrating into the subgrade soils and reducing their
supporting capability. For optimum pavement performance, we recommend surface drainage gradients of at least
two percent. Some degree of longitudinal and transverse cracking of the pavement surface should be expected
over lime. Regular maintenance should be planned to seal cracks when they occur,

5.0 ADDITIONAL SERVICES

Terra Associates, Inc. should review the final design drawings and specifications in order to verify that earthwork
and foundation recommendations have been properly interpreted and implemented in project design, We should
also provide geotechnical services during construction to observe compliance with our design concepts,
specifications, and recommendations. This will allow for design changes if subsurface conditions differ from
those anticipated prior to the start of construction,

6.0 LIMITATIONS

We prepared this report in accordance with generally accepted geotechnical engineering practices. No other
warranty, expressed or implied, is made. This report is the copyrighted property of Terra Associates, Inc, and is
intended for specific application to the Blomberg Industrial Park project. This report is for the exclusive use of
Puget Western, Inc, and their authorized representatives,

The analyses and recommendaltions presented in this report are based on data obtained from the test pits
excavaled on the site. Variations in soil conditions can occur, the nature and extent of which may not becone
evident unti] construction. If variations appear evident, Terra Associates, Inc. should be requested to reevaluate
the recommendations in this report prior to proceeding with construction,
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APPENDIX A
FIELD EXPLORATION AND LABORATORY TESTING

Blomberg Industrial Park
Tumwater, Washington

On March 9 through 20, 2009, we observed the drilling of 15 soil test borings to depths ranging from 5 to 81.5
feel below the existing site grades. Previously in November and March 2007, we observed the excavation of 35
test pits to depths ranging from 10 to 15 feet below the existing site grades. Test pit locations were determined in
the field by measurements from existing site features and buildings. Test boring and well locations were field
surveyed by Barghausen Consulting Engineers. The approximate location of the test borings and test pits are
shown on the attached Exploration Location Plan, Figure 2. Boring Logs and Test Pit Logs are attached as
Figures A-2 through A-36.

A geotechnical engineer from our office conducted the tield exploration. Qur representative classified the soil
conditions ehcountered, maintained a log of each test boring, obtained representative soil samples, and recorded
water levels observed during drilling and excavation. During drilling, soil samples were obtained in general
accordance with ASTM Test Designation D-1586. Using this procedure, a 2-inch (outside diameter) split barrel
sampler is driven into the ground 18 inches using a 140-pound hammer free falling a height of 30 inches. The
number of blows required to drive the sampler 12 inches after an initial 6-inch set is referred 1o as the Standard
Penetration Resistance value or N value. This is an index related o the consistency of cohesive soils and relative
density of cohesionless materials. N values obtained for each sampling interval are recorded on the Boring Logs,
Figures A-2 through A-16. All soil samples were visually classified in accordance with the Unified Soil
Classification System (USCS) described on Figure A-1.

Representative soil samples obtained from the test borings and test pits were placed in closed containers and
taken to our laboratory for further examination and testing. The moisture content of each sample was measured
and is reported on the individual Boring Logs and Test Pit Logs. Grain size analyses were performed on selected
samples, the results of which are shown on Figures A-37 through A-42,

Project No, T-6055-4
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. o ML aorgamc silts, rock flour, clayey sills with slight
b Es ’ SILTS AND CLAYS _{plasicily. - R
= a
8 %N ! CL Inorganic clays of low to medium plasticity, (lean olay)
Ed g Liquid fimit is less than 50% | . e
8 D\"z ‘%{ OL Organic silts and organic clays of low plasticily.
Z 2380 - — S S R e
é = '*IE ? MH inorganic silts, elastic.
O 5%”’ SILTS AND CLAYS 3 e e p— ———— -
TR g CH Inorganic ciays of high plasticity, fat clays.
P EO & " Liquid imit is greater than 50% it — _—
T | OH Orqanlc clays of high plasticny
[SS SV — s . J [ [ —— . —
HIGHLY ORGANIC SOILS [ PT Peal
DEFINITION OF TERMS AND SYMBOLS
|
0 Standard Penetration v
@ Density Resistance in_Blows/Foot 1 épggLSg%%gi’éthTER SPLIT
—
g Very loose 0-4 T 2.4" INSIDE DIAMETER RING SAMPLER
o Loose 4-10 |, OR SHELBY TUBE SAMPLER
w Medium dense 10-30
5 ' Dense 305%0 ¥ WATER LEVEL (DATE)
>
© Very dense Tr  TORVANE READINGS, tsf
Standard Penetration Pp PENETROMETER READING, Isf
" r Consistency Resistance in Blows/Fool DD DRY DENSITY, pounds per cubic foot
= Ve soft 0-2 LL LIQUID LIMIT, percent
i Soft 2.4
% Medium stiff 4-8 P| PLASTIC INDEX
o Stiff 8-18
| Very stiff 16-32 N  STANDARD PENETRATION, blows per foot
Hard >32
S INFED SO CLASBCION g
‘«\\\\\”-"‘»'
Associates, Inc. TUMWATER, WASHINGTON
i Consullanis in Geotechnical Engineering
Geology and ) ,
Environmental £arth Sciences Proj. No. T-6055-4| Date DEC 2009 | Figure A-1




LOG OF BORING NO. B-101

Figure No, A-2

Project: Blomberg Industrial Park

Project No: T-6055-4

Date Drilted: 3/5/09

Client: Puget Western, Inc. Driller: Holocene Drilling Logged By: CS
Location; Tumwater, Washington Approx. Elev: _N/A
T fPockel Penetrometer]
g a TSF A
N = ) .- Consistency/ 12 3 4 |Obsem.
Sl e Soll Description Relative Density | moisture Content % SPT (N) Well
2| & Wp |--xe-| W | @ Blows/ft e
=l I 5 15 25 35 10 20 30 40
al® [ T T A N
1] (LOGGED FOREST) Fel fn
N[
2] L
3] r f’
4 Brown SAND, fine grained, moist, Very Dense 20.9 69 |~ A1
5 broken rock in shoe. % 4 4
6] l *Hammer bouncing on a rock. A
7~ a‘} .".
o I et it deieeleieiebainiei ! ]
13*. 0 4 %
] Gray GRAVEL with fine grained sand, X 59 | »
11 l coarse grained, dry. Very Dense 4 f'f
12 A1
KT e e e St AL
14 21.8 L] 1]
x 12 . l Brown SAND with silt, fine grained, ® 2,? A LA

n saturaled. . 4
17 *{.inch of heave, Medium Dense f’ “'_z
18'j }.f -_."
197 8.0 50/6"| 2| |1
20 X } f f
21— "Gray siity SAND with gravel, finato "(,;&'D;;;; 7 4 f
22 .coarse grained, moist 1o wet. D iaianiniainihiniel S
rc i S RV

o K r
24 17.3 Lt [
25 Brown SAND with silt and gravel, fine X 85/6
26 l to coarse grained, moist to wet. Very Dense % | ]
27-] “1
po I R NN | 1
30-] Gray SAND, fine to coarse grainad, “i’(‘“ 50/4*1" ]
pods I I N e $ 1AL
a0 Gray GBAVEL with silt, coarse *’;

e grained, wet, Very Dense A1
33-] Fommmmmmm e b e e ey A |
34 T
a5 Hammer bouncing on a rock. 1%5 5053 1 [
36 Gray SAND with silt, fine o coarse Very Dense L 1
37 grained, saturated, rock in shoe. A1 1A
38 11
39 *Gontinued on Next Page, 50/6 [+ |
404 ] L

Note: This borehole log has been prepared for gectechnical Terra
purposes. This information periaing only ta this bering lecation ASSOCiateS, lnC.

and shou'd not be inlerpeted as being irdicative of other areas
ol the sile.

Consultanls in Geotechnical Engingering, Geology
and Enviropmental Eaith Sciernces




LOG OF BORING NO. B-101 Figure No. A-2

Project: Blomberg Industrial Park Project No: _T-6055-4 Date Drilled: 3/6/09

Client: Puget Westarn, Ine. Drilter: _Holocene Drifling Logged By: CS§

Location: Tumwater, Washington Approx. Elev: _N/A

Pocket Penetrometer]
a TSF a

"Consistency/ 12 8 4 |mMonitor
Relative Density | Moisture Gontent % shT (N) Woali
WD |-mmeXomeee| W o Blows/ft e
§ 156 256 35 110 2|0 310 4‘0

Soil Description

Sample Interval

1. -I~--l-.22'i--l- R B -

17 *8-inch heave, broken rock in shoe.

T
™
N

44 827 e
45 ) ’ X $ L
-_L *g-inch heave, broken cobble in shoe.

Very Dense

50 .
. *Hammer bouncing on rock, ne
] recovery.

55— 8-inch heave. X {

Brown GRAVEL with slit and sand,

] coarse grained, wet, Very Dense | 5.9

64 9.0 50/5'f
65 *8-inch heave, soll becomes gray and X :
66 saturated.

69 8.7 69/3"
70| *7-inch heave, K 1|

- Boring terminaled at 71 foet,
737 Converled to 2-inch monitoring well.
741_ Groundwater ohserved al 15 feet.

Terra
Associates, Inc.

Consultants in Geolechnical Engineenng, Geology
and Environmental Earth Sciences

Note: This borehole log has been prepared lcr geolechnical
putposes, This infoimation pertains only fo this boring location
and should not be interpeled as teing indicalive of other areas
of the sile.




LOG OF BORING NO. B-102

Figure No. A-3

Project: Blomberg industrial Park

Client:

Puget Western

Driller:

Project No: T-6055-4

Holocene

Location: Tumwaler, Washington

Approx, Elev:

Date Drilled: 3/6/09

Logged By: DPL
N/A

Sample Interval

Soil Description

Consistency/
Relative Densily

Moisiure Conlent %
WP |=e=-X==] WI
5 15 25 35
PPN O S R S B |

FPocket Penetrometer
A TSF A
1 2 3 4
i ] i 1
SPT (N)

e Blows/it e
1|O 2‘0 SP 4'0

Observ.
Well

(FOREST CUTTINGS)

Grayish-brown SAND with silt, fine
grained, molst, {(SP-SM)

Gray SAND with gravel, fine o coarse
grained, wet. (SP)

{6 inches heave)

Gray GRAVEL with slit and sand, line
to coarse grained, wel. (GW-GM)

‘Continued on Next Page,

Loose

Medium Dense

e -

Medium Dense

Very Dense

50/2"

Oy
o O

/411

20/3°

50/5,5

Note: This barehol log has been prepared lor geotechnical
purposes. This inlormalion periains only lo this boring location
and shou'd not be inlerpeled as being indicative of ather areas
ol the sile.

Terra

Associates, Inc.

Consullants in Geolechnical Engineering, Geology
and Environmentai Earth Sciences




LOG OF BORING NO. B-102

Figure No. A-3

Project: Blomberg Industrial Park

Client: Pugel Westemn Driller:

Holocene

Project No; _T-6055-4
Logged By: DPL

Location: Tumwater, Washingion

Approx, Elev!

Date Drilled: 3/6/09

N/A

Soil Description

Depth ()
}- Sample Interval

Consistency/
Relative Density

Molsture Content %

Packet Penetrometer
A TSF A
1 2 3 4

" sy !
o Blows/fl e
1|0 210 3‘0 4|0

Monitor
Well

BN -
o~
Pelals

H
«©
I

50 Gray GRAVEL with silt and sand, fine to
814 coarse grained, wel, (GW-GM)

*No recovery

*No recovery

*No recovery

80
811 Gray SILT. (MO

Very Dense

Medium Dense

Very Dense

83 Boring lerminated at 81.5 feel.
Groundwater observed at 15 feet.

13.4
K

o
a S

50/6"
{

50/5.5"

50/6"

b

/2"
)

89/4"

Note: This borehale log has heen prepared for geotechnical
purposes, This information perfains nnly to tris boring focation
and should not be interpeted as being indicalive of other areas
of the sile.

Terra
Assoc

iates, Inc.

Consuliants in Geotechnical Engineerirg, Geology
and Environmental Earth Sciences




LOG OF BORING NO. 103

Figure No. A-4

Project: Blomberg Industrial Park

Client: Puget Western Driller:

Holocene

Project No:

T-6065-4

Location: Tumwaler, Washington

Approx. Elev:

Date Drilled: 3/6/09

Logged By: DPL
N/A

Soil Description

Depth (ft}
Sample Interval

Consistency/
Relative Density

Moisture Content %

Pockel Penetrometet
a TSF a
1 2 3 4

i 1 { t
SPT (N}

® Blows/i e

1‘0 210 3‘0 410

QObserv.

Well

. {FOREST DUFF/SCOTCH BROOM)

“No recovery,

-1}1

Grayish-brown GRAVEL with sand,
fine to coarse grained, wet, (GP)

Gray silly SAND with gravel, fine to
coarse grained, wel. (SM)

Gray SAND with siit and gravel, line to
] coarse grained, wet. (SP-SM)

] *Rock piece found in the shoe,

*Continued on Next Page.

35 I

Very Dense

Very Dense

7.8

4

L

©-

50/3

64/5'

50/3°

50/4*
¢

50/3"

Note: This borehcle log has been prepared for geotechnical
purposes, This informalion pertains only lo this boring iocation
and should not be interpated as being indicalive of other areas
of the siie.

Terra
Assoc

jates, Inc.

Conaulfants in Geotechrical Engireering. Geclogy
and Environmental Earth Sciences




LOG OF BORING NO. 103 Figure No. A-4

Project: Blomberg Industrial Park Project No: _T-6055-4 Date Drilled: 3/6/09

Client: Puget Western Driller; _Holocane Logged By: DPL

Location: Tumwaler, Washington Approx. Elev: _N/A

Pocket Penelromeler
a TSF a

Consistency/ 1 2 3 4 [Monitor
Relative Densily | Moisture Content % shT (N Well
Wp |--emdt—=] WI e Blows/it e
510-}l5 . 2|5 \ 3[5 1|0 2|0 3|0 410 50/3"

Soil Description

Depth (ft)

j—- Sample Interval

37 Gray SAND with silt and gravel, fine to
] coarse grained, wet. (SP-SM)

397 ‘ 11,8 99
40 LK
41 Very Dense

44 13.5 50/5'
i ¢ 3

49— Dense

1T “No recovery. .
il

i *Soll has no silt. 12,7 ' 50/4"
2

56 Very Dense

597 11.6

60 ' K 100

63 Boring terminated at 61.5 feet.
. Groundwater observed at 9 feet,

66
67
68-]
69—
70

Terra
Associates, Inc.

Consuitants in Geotechnical Englireering, Geology
and Environmiental Earth Sciences

Note: This botehole leg has been prepared lor geolechnical
purposes. This information perains only to this boning Jocation
and should nol be interpeted as being indicative of other areas
of the site.




LOG OF BORING NO. 104

Figure No, A-b

Project; Blomberg Industrial Park

Project No: T-6066-4

Date Drilled: _3/9/08

Client; Puget Westem

Driller: Holocene

Logged By: DPL

Location: Tumwaler, Washington Approx. Elev; _N/A
= Pocket Penetromeleay
E a  T8F a
2 i 1 2 3 4 [lobserv
=l = Soll Description Gonslstency/ oo '
Sle P Relative Density | pojsture Content % SPT (N) Well
al € Wp [eeemeXeemee| WI ® Blows/lt e
8 (‘g 5 {5 25 35 10 20 30 40
o1 t 1 i i
e e
D i CRE i
3. Brown lo grayish-brown silty SAND, L T
4 trace gravel, fine gralned, roots, wet to A 11
N moist. (SM) 20.0 6
5 Loose = ° A L
6 ’." fu-"
7] L7 L
8] 1 1]
g b e e ]
] 30.8 10
¥ 10 X ® "j ':
114 4 I'.
125 - ,.-'"
13— 1L
4] h-brown SAND, f d 28,2 Jid
] Grayish-brown SAND, fine grained, ) ; .
15 wet, (SP) Medium Dense b 19 A1 1
16 ¢ <11
174 A1
1B~_ eV
19—
R 265
20- K s ’f
21— 17 L1
22__ _______________________________________ i r"' ,."{
28 A1 LA
24 1 1]
] 14.4
251 X 59{5 1 1]
28—: S0
27 Gray SAND with gravel, fine to coarse A L
28] grained, wet. o
. (8P) A1
29 9.3 A
20 ” 5(1/4"i d
31 Very Dense it
32 | b
33—: 2 A
34 *Conlinued on Next Page. 21.8 s
35—~ K LT 1]
Terra

Note: This boreho'e log has been prepared lor geolechnical
pumposes. This intermation pertains only to this boring location
and shculd not be interpeted as being indicative of olher areas

of the site.

Associates, Inc.

Consultanls in Geolechnical Engeining, Geology
and Environmenial Earth Sc'ences




LOG OF BORING NO. 104

Figure No. A-5

Project; Blomberg Industrial Park

Client: Puget Western

Location: Tumwater, Washington

Driller:

Holocene

Project No: T-60656-4
Logged By: DPL

Approx. Elev:

Date Driiled: 3/9/09

NA

Depth (ft)

Soil Description

Consistency/
Relative Densily

Moisture Conlent %

I- Sample Interval

364

37
38-]

39

-

40
a1

-3

42

43

44

45
46-TL

47

48-
49-]
50
51

524

53—
54-]

55
56

87

58+

59—_
60 .

(SP)

8 Gray SAND with gravel, fine to coarse
grained, wet,

Very Dense

61—

Gray SILT, wel, (ML)

Hard

62

63
64—

65—

66

67
68

69

70+

fgel,

Boring lerminated at 61.5 feel.
. Groundwater ohserved at 10 feet,
2-inch monitoring well installed to 60

8.5

a TSF a
P2
shT (N
¢ Blows/it e
110 20 30 40

Pocket Ponetromeler

Monitor
Well

75

e BOf2]

50/3'}::

50/6"]; :

g
did

{

INNRARRNEERANESARSNARE

Nole: Thig barehole log has been prepared for geolechnical
purposes. T information pertaing cnly (o this boring locaticn
and should 1si ba interpeted as helng indizalive of other arcas

of the site.

Terra

Associates, Inc.

Consuilants in Geotechnical Engineerirg, Geclegy
and Environmentai Earth Sciences
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LOG OF BORING NO. 105

Figure No. A-8

Project: Blomberg Industrial Park

Project No:

T-6055-4

Date Drilled: 3/9/09

Client: Pugel Westermn Driller; _Holocene Logged By: DPL
Location: Tumwater, Washinglon Approx. Elev: _N/A ‘
= Pocket Penetromeler
E a TSF a
= i 1.2 3 4 Observ
=l & Soil Dascription Consistency/ oo ‘
Sl e Relative Density | Moisture Content % SPT (N) Well
gl € WP e-eeXemee-] W e Blows/ft e
818 5 15 25 3b 10 20 30 40
[} ] 1 i | 1
-] Dark brown to brown silty SAND with Loose
2 gravel, line grained, roots, wet. (SM) S
3”_‘ ““““““““““““““““““““““““““““““““ |~ P
4 K
i 5.3 L L
o] * 2 b
y
7 Dense 1o “ |
8- Gray GRAVEL with sand, fine to Very Dense | b
9] coarse grained, molst lo wet. (GP) Rrd
N 10.8
¥ 10 X a3 | ¥
11 s S
12-] 1 1]
13-: f,-' e
14 9.2 |7 !.ﬂ"
R T L e i i b e b inindeiednind Madebebbefeleiebabal X 71 K o
] E
16-] ¢
17—_ Fapr
18] 1
: J" Y
19 R . ) ) 10.4 b r"f
20 Geay SAND with silt and gravel, fine to Very Dense X 891101 1 |+
24 l coarse grained, wet, (SW-SM) 4 A L
22- R
22': S
247 13.4 1
25 X
1 50/4"1 A | A
26 I
27 | 1]
28-: rinre
29': 12.4 ."'. ff
30— % 50/4* L
31
90 Very Dense diy
i L1 1
33‘1 A |
34 ‘Continued on Next Page.
- g 15.0 1 |
35 1 X - 27
Nole: This borehole log has been grepared log geotechnical Terra
putposes. This information pertains oniy to this boring locat I
and’ Hshoutd no:; g;(}:ule‘:pelezeasal;eﬁng izdicalise of o!herc:rezns c A?BS[?%I 3{5?{]'30; !:!nc; o Geol
2 Site. cnsullants in Ga nRitkanng, Geo
of the site and Environmental Eanh Sclences o




LOG OF BORING NO. 105 Figure No. A-6

Project: Blomberg Industrial Park Project No: T-6055-4 Date Drilled: _3/9/09

Client: Puget Weslam Driller: _Holocene Logged By: DPL

Location: Tumwater, Washinglon Approx. Elev: _ N/A

Pocket Penetrometer
A TSF A

Consistency/ 1, 2 3 ‘,‘ Monilor

Relative Density | Molsture Contenl % Sf’T(N) Well

Wp [--=e-X==eee] W o Blows/ft e

8 1550 25 35 10 20 30 40
3 ML) 1

Soil Description

Sample Interval

1

L ;*...._.-..-.--...-._......‘....-l ...... 50/3"
4

3
‘l” Depth (ft)

(]
h

1

LA L
i

w
[+3)
]

|

39 12,1

44 Gray SAND with silt and gravel, fine to 111 I
45 coarse grained, wet. Very Dense X 50/4"::
(SW-SM) | $

50 X 50/?.5§§

55 71 *No recovery 50/?5

597 14,1 R E
b ‘e

63— Boring terminated at 61,5 feet.
. Groundwater observed at 10 feet,
64 Monitoring well installed to 60 feet,

Terra

Associates, Inc.

Consuilants in Geolechnical Engireenng, Geology
and Environmental Earth Sciences

Nole: This borehcle log has been prepared for geolechnical
purposes. This informalion perfains only 1a this boning location
ard should not be inlerpeted as being indicalive of other areas
of the sile.




LOG OF BORING NO. 106

Figure No. A-7

Project: Blomherg Industrial Park

Client: Pugel Weslem Driller:

Holocene

Project No:

T-6055-4

Location: Tumwater, Washington

Approx, Elev:

Date Drilled: _3/10/09

Logged By: DPL
N/A

Soil Description

Depth (ft)
Sample Interval

Consistency/
Relaliva Density

Moisture Content %

Pockel Penetrometer]

A TSF a

1 2 3 4

I i ] |
SPT (N)

@ Blows/it e

1'0 2|0 SIO 4,0

Observ,
Well

3. Dark brown to brown silly SAND with
- gravel, fine grained, roots, wet, (SM)

Brown to gray GRAVEL with sand, fine
to coarse grained, wet, (GP)

20
31
30
33
a4

i
35

*Continued on Next Page.

Loose o
Dense

Dense to
Very Dense

3.6
X

7.8

9.6

50

4

/4"

/3"

Note: This borehole iog has been prepared for gaolechnical
purposes. This infermalion penains only 1o this boring location
and should not be inferpeted as being indicalive of other areas
of ihe site.

Terra

Associates, Inc.

Ccnsullants in Geolschnical Engineering, Geology
and Environmental Earth Sciences




LOG OF BORING NO. 106 Figure No. A-7

Project: Blomberg industrial Park Project No: T-6055-4 Date Drilled: _3/10/09

Client: Puget Weslern Driller: Holocene Logged By: DPL

Location: Tumwater, Washinglon . Approx. Elev: _N/A

Pocket Penelrometer
. - Consistency/ 3 Monitor
Soit Description Relative Dengily Moisture Cantenl % Cghr (N) ' Well
WP [smemeteeene] W e Blows/ft e
59515 \ 215 1 315 1|0 210 3'0 4'0
o 50/6.5"'— |

Depth (ft)
Sample Interval

<

37 Brown lo gray GRAVEL with sand, line
2] to coarse grained, wet. (GP) Very Dense

45 Very Dense X 50

EN
[
1

49— Gray SAND with gravel, fine to coarse 196
50 J- grained, wet. (SP) Dense X 49

85 :_L 50/‘1‘5"

597 50/3*
60 » Very Dense
1L No recovery y

. *Na recovery ’ {

Boring terminaled at 65.5 feet.
. Groundwaler observed at 10 feel.

70

Terra
Associates, Inc.

Consultanis in Geolgchnical Engineenng, Geolcgy
and Environmental Earth Sciences

Note: This borerole log bas baen prepared Ior geotechnical
purposes, This information peniains only ta this boring localion
and should ro! be interpeted as being indicative of other areas
of the sile.




LOG OF BORING NO. 107

Figure No. A-8

Project: Blombarg Industrial Park Project No: _T-6055-4 Date Drilled: _3/20/09
Client: Pugel Weslern Driiler: Hologene Drilling Logged By: DPL
Location; Tumwater, Washington Approx. Elev: _N/A
= Pocket Penstrometer
% A1 ZTS% 4A
i< i Conslstency/ Observ.
gl = Soll Description : . Lot
Sle P Relative Density | Moisture Content % SPT (N) well
ay & WP |-eetmeeme] WI @ Blows/ft e
3 g 5 15 25 35 10 20 30 40
; [ O I (N SUDRE S IO SR I | 1 )
(3.5 inches ASPHALT)
1 FILL: brown silly sand with gravel, line
grained, moist, trace organics, 6.3 20
1 Medium Dense § X 4
2] e e
19.5
X
3
3 Dark brown to dark reddish-brown silty Loose s
SAND, line grained, moist. (SM)
4
18.6
5 K
Brown silly SAND, fine grained, moist.
1 (SM) Loose
7
6 o
Boring terminaled at 6.5 feet.
79 No groundwaler observed.
8
9
10

Nale: This borehole log has been prepared far geoléchnical
purposes. This inforrmaftion pertains only to this barrg tpeation
and sheuld not be interpeted as being indicative of vther areas

of ihe site.

Terra
AssocC

and Eayiro

iates, Inc.

nmental Earth Sclences

Consultants in Geotechnical Engineering, Geology




LOG OF BORING NO. 108

Figure No. A-8
Project: Blomberg Industrial Park Project No: _T-8055-4 Date Drilled: _3/20/09
Client: _Puget Weslern Driller: _Holocene Drilling Logged By: DPL
Location: Tumwater, Washington Approx. Elev: _N/A
= Pocket Pensalrometar
% A1 T8F 4A
o i 2 3 Observ
= & Soil Description Consistency/ S Serv.
Sle P Relative Densily | moisture Content % SPT (N) Weil
2] E Wp |-eeeXemeea] WI e Dlows/ft e
8 3 5 16 25 35 10 20 30 40
| 2 S S R B R | 1 | 1 ]
(5 Inches ASPHALT)
] FILL: brown silty sand with gravel, fine
grained, moist. 4.1 8
1 Loose X ®
1 Y G Y ittt
42
X
3 Brown to gray silty SAND with gravel, Medium Dense
fine grained, moist. (SM) : 29
. «
4=
1.3
5 o3
Gray GRAVEL, fine o coarse grained,
- moist, (GP) Very Dense
6 60
[
Boring lerminated at 6.5 feet.
7 No groundwater observed,
8_.
9__
10

Nofe: This borehole log has been prepared lor geotechnical
purposes. This information pertains only to this boring location
and should not be Inlerpeted as being indicative of other areas
of the gite.

Terra

Associates, Inc.

Consitants in Geolechnical Ergineering, Geology
and Environmenial Earth Sciences




LOG OF BORING NO. 109

Figure No. A-10

Project: Blomberg Industrial Park Project No: _T-6055-4 Date Drilled; _3/20/09
Client: Puget Western Driller: _Holocene Drilling Logged By: DPL
Location: Tumwaler, Washington Approx. Elev: _N/A
= Pockel Penetrometer
% A1 TSF3 44
= i 2 Observ
=l & Soif Description Consistency/ N O ‘
=l 2 P Relative Densily | moisture Content % SPT (N) Well
3l £ Wp |----X-—--| WI o Blows/t e
ol 6§ 15 25 3B 10 20 30 40
ap w S T T R N P N RO MUY M
{4.6 Inches ASPHALT)
FILL: brown silty sand with gravel, line )
grained, moist, Medium Dense 8
-------------------------------------- 152 @
1 X
o Dark brown 1o brown silty SAND, fine
grained, frace gravel, moist. (SM) Loose 145
X
3..~
7 5
®
P S U Sy SN .
a5
5 Brown GRAVEL with sand, fine to X
coarse grained, moist. (GP) Dense
6 30
L1}
Boring terminated at 8.5 feel.
77 No groundwater observed,
8....
9
10
Note: This borehole log has been prepared for geotechnical Terra
utposes. This infcrmation perfains only to this boring jocali i
gnd should n(l)st l;]ecl:nexpe{]egiisabn;nog izdicz:au'l:e o!lolher ar:a(;:; ASSQCIateS’ ln_c' i
ol tha sitg. Consullants in Geolechnical Engineering, Geclogy
and Environmental Earth Sciences




LOG OF BORING NO. 110

Figure No. A-11

Project: Blomberg Industrial Park

Client: Pugel Weslermn Driller: Holocene Drilling

Project No: _T-6055-4 Date Drilled: _3/20/09

Logged By: DPL

Location: Tumwaler, Washington

Approx. Elev: _N/A

= Pockel Penetrometer
% A TSF 4a
= , i 12 3 Observ
= & Soll Description Consistency/ T :
E’ =] P Relative Densily | poisture Content % SPT (N) Well
al € Wp [#eem-¥-mene| WI @ Blows/it e
L1 = 5 16 25 35 10 20 30 40
a|w A S T T N I B R Y M
(3.5 inches ASPHALT, 4 inches ’
CRUSHED ROCK) ) 3.8
7 Medium Dense | K
FILL: gray gravel with sand, fine lo
1—‘ coarse, moist, 8.5 20
——————————————————————————————————————— X o
2+ Brown silly SAND, fine grained, moist. Medium Dense
(SM) 3.4
X
3 ittt R bt M
22
4
h Grayish-brown GRAVEL with sand, .
fine grained, moist, (GP) Medium Dense
42
5 X
61 21
J
Baring terminated at 6.5 feet.
7 No groundwater observed.
8__
9_
10+

Note: This borehole log has been prepared for geotechnical
purposes. This information pertains only fo this boring location
and should niof be interpeled as being indicative of other areas
ot the site.

Terra

Associates, Inc.

Consultants in Geotechnical Engineering, Geology
and Environmenial Earth Selences




LOG OF BORING NO. 111

Figura No. A-12

Blomberg Industrial Park

Project:

Client: Puget Weslemn

Project No: T-6055-4

Driller: Holocene Drilling

Date Drilled: 3/20/09

Logged By: DPL

Location: Tumwaler, Washington Approx. Elev: _N/A
= ocket Penelrometer
g a TSF a
g 1 2 3 4 |obsew
= = Soil Description Consistency/ S G -
‘E‘ 2 P Relative Density | pmoisture Content % SPT (N) Well
al £ Wp [--===X-o-| W] ® Blows/ft e
2l s 5 15 25 35| 10 20 30 40
| IV N FR SR S PO | 1 | i 1
(3 inches ASPHALT, 4.5 inches
| CRUSHED ROCK)
FILL: dark brown silty sand with gravel, 8.4 24
1 fine gralned, moist, trace burnt Medium Dense X @
organics.
2 e e e e e e e ey
5.0
x
3 Brown to graylsh-brown SAND with Medium Dense
gravel, fine grained, moist, (SP) 18
= ]
4
1 [~ -
D.6
5 X
Grayish-brown GRAVEL with sand,
. fine to coarse grained, moist. (GP) Dense
61 46
[ 4
Boring terminated at 6.5 feet.
7 No groundwater observed.
8
g -
10

Note: This boretote jog has been prepared for geotechnical
purposes. This informaticn pertains only to this boring location
and should not be interpeted as being indicative of other areas
of the site.

Terra

Associates, Inc.

Consuitants in Geotechnical Enginesating, Geclogy
and Environmental Earth Scienass




LOG OF BORING NO. 112

Figure No, A-13

Project: Blomberg Industrial Park

Client: Puget Western

Holocene Drilling

Project No; T-6055-4

Logged By: DPL

Date Drilled: 3/20/09

Location: Tumwater, Washington Approx. Elev: _N/A
= Pocket Penetromeler
% DA
g 3 4 |Observ
=l £ Soil Deseription Consistency/ P T '
E’ 2 e Relative Density | Moisture Content % SPT (N) Well
sl e p |---—x---=-] WI @ Blows/ft e
Q1 < 5 15 25 35 10 20 30 40
af w ) 1.1 et [ ¢
(8 inches ASPHALT, 5.5 inches )
CRUSHED ROCK) ) 74
. Medium Dense X
FILL: brown to gray siity sand, fine
1 grained, moist. “18.0 15
——————————————————————————————————————— x . ’
2_.
16.7
X
3...
Brown to grayish-brown silty SAND, 6
e fine grained, moist. (SM) Loose @
4
9.3
5 X
tH
6 s
Boring terminated at 6.5 feet.
7 No groundwater observed.
8_
9._1
10
Terra

Note: This borghole log has been prepared for geotechnical
purposes. This information pertaing only to this bonng location
ard should not be interpated as being indicalive of other areas

ol the site.

Associates, Inc.

Consultants in Geolechnical Engineering, Geology
and Environmenlat Earth Sciences




LOG OF BORING NO. 113

Figure No. A-14

Project: Blomberg Industiial Park Project No: T-8055-4 Date Drilled: _3/20/09
Client: Puget Weslern Driller: Holocene Drilling Logged By: DPL
Location: Tumwater, Washington Approx. Elev: _N/A
= Pocket Penetrometer]
c a TSF &
I= i 12 3 4 Observ
= £ Soil Descriplion CO”.S'Slency/ A R B '
i’ a9 Relative Density | moisture Content % SPT (N) Well
a| E WP |-=em-Xemmes| WI e Blows/fl e
8 % 5 15 25 35 10 20 30 40
Y R Y I | 1 [ |
(2 inches ASPHALT, & inches
CRUSHED ROCK) _ 4.7
. Medium Dense | X
FILL: gray gravel with sand, fine o
1 coarse, moist, 17.4 15
——————————————————————————————————————— X @
Brown sifty SAND, fine grained, moist. Medium Dense
2 {Slightly disturbed) (SM)
5.3
______________________________________ X
34
Graylsh-brown GRAVEL with sand, Medium Dense .1
4 fine grained, moist. {GP)
12.8
5 X
Brown silty SAND, fine grained, moist.
6 (SM) Medium Dense 18
[}
Boring terminated at 6.5 feel.
7 No groundwater observed.
8 —
9_.
10
Note: This borehole log has been prepared for geotechnical Terra
. This Information pertains only o this boring locall H
purposes is Information pertains oniy 1o this bonng iocallon ASSOCIateS, ln(}ll

and should nof be Interpeted as being indicative of othar areas
of ihe sile.

Consultants In Geolechnical Engineeting, Gealogy
and Environmental Earth Sciences




LOG OF BORING NO. 114 Fiqure No, A-15

Project: Blomberg Industrial Park Project No: _T-6065-4 Date Drilled: _3/20/09
Client: _Puget Western Driller: Holocene Drilling Logged By: DPL
Location: Tumwater, Washington Approx. Elev: _N/A
= Pockel Penetrometer
E a TSF a
£ ) - Consistency/ 1 2 3 4 |obser.
=1 = Soil Description h / oo
€ 2 Relative Density | moisture Gontent % SPT (N) Well
al € Wp J----=X-=---| WI o Blows/ft e
21 8 5 15 25 356 10 20 30 40
Qe R A T R TR s R VY A
(2 inches ASPHALT, 5.5 inches '
CRUSHED ROCK) , 6.5
b Medium Dense | X
FILL: gray gravel wilh sand, flne 15
1 grained, moist. 18.7 ]
_______________________________________ x
24 Brown siity SAND, fine grained, molst. Medium Dense
(SM) 5.3
X
34 | pmmmmm e s ey 16
e
4=
Gray GRAVEL with sand, fine to Medium Dense
| coarse grained, molst. (GP)
7€
5 X
Gray SAND, fine grained, molst, (SP)
6 Loose 0
1
|
Boring terminated at 6.5 feel,
71 No groundwater observed.
8_
9
10+
Nole: This borehole log has been prepared lor geatechnical Terra
purposes. This information periains only to Ihis boring locali 1
an:i should not g]e(;::e‘:;;e:egeasablsing; ir):dicatilve of lolheorc':rg; Coﬁjaslsolgsle-?gc?mscgl l!nl;;‘lr?:;dng Geology
N anis jr ]
of the site. and Environmental Earh Sciences




LOG OF BORING NO. 115 | Figure No. A16

Project: Blomberg Industrial Park Project No: _T-6055-4 Date Drilled: _3/20/09
Client: _Pugel Weslern Driller: _Holocena Drilling Logged By; DPL
Location: Tumwater, Washington Approx. Elev: _N/A
© Pocket Penetrometen
qE) A TSF a
£ . - Consistency/ 12 3 4 |Obser.
= = Soil Description : I
Sl e Relative Denslty | pmojsture Gontent % SPT (N) Well
al E Wp [--meaXmv-me] W @ Blows/ft e
1S 5 16 25 35 10 20 30 40
R T I A A A I i H 3 i
(3 inches ASPHALT, & inches
CRUSHED ROCK) .
1 FILL: brown silty sand with gravel, fine Medium Dense
grained, moist. 6.1 10
1 ] e e e o e e 1 X "
2_
8.7
X
3~ Brown to lan brown silty SAND, fine
grained, trace gravel, moisl. (SM) 4
i Loose @
4
1.2
5 X
6- 7
o
Boring lerminated at 6,5 feet,
7 No groundwaler observed,
8-
9
10
Nole: This borehole log has been prepared for geotechnical Terra
purposes. This information pertal ly 1o this boring locatio i
and should ncI;: be irm}?pe{:ageasat::zsin%nl?\dg:auja ollogwer a(ear:; ASSQCIateS’ ln_c“ .
ol the site, Consullants in Geoltechnical Engineering, Geclcgy
and Environmenial Earth Sciences




LOG OF TEST PIT NO. 1 FIGURE A-17

PROJECT NAME: Blomberg Industrial Park PROJ, NO: T-6055-4 LOGGED BY: (S

LOCATION: _Tumwater, Washington SURFACE CONDS: Brysh APPROX. ELEV:
DATE LOGGED: _November 19, 2007 DEPTH TO GROUNDWATER: _N/A DEPTH TO CAVING: _§ Feet

5
—_- S e
‘E’ E CONSISTENCY/ [y E
’0:5. g DESCRIPTION RELATIVE DENSITY § E REMARKS
al & 5
&
{9 inches ORGANICS)
. 182
Brown silty SAND, fine grained, maist, sticks. (SM)
. Medium Dense
5._
. 4.9
b Brown GRAVEL with slit and sand, coarse grained, moist,
occasional cobbles. (GP-GM) Dense
10—
- Test pit terminated al approximalely 10.5 feat.
No seepage observed.
Minor caving observed at & feet.
15—
Terra
NOTE: Thig subsurace information perfains only lo this test pit location ard should Associates, Inc.
nol be interpreted as being indicative of ather locations at the site. Consultants in Geolechnical Engieenng
Geology ard
Environmental Earh Sciences




LOG OF TEST PIT NO. 2

FIGURE A-18

PROJECT NAME: Blomberg Indystrial Park PROJ. NO: T-6055-4 LOGGED BY: CS
LOCATION: _Tumwaler, Washington SURFACE CONDS: Brush

APPROX. ELEV:

DATE LOGGED: _November 18,2007 =~ DEPTH TO GROUNDWATER: N/A DEPTH TO CAVING: _§ Fegel
i
; £
~{ O
E “Z’ CONSISTENCY/ [ 5
E g DESCRIPTION HELATIVE DENSITY § E REMARKS
gl & 35
o
Q.
(8 inches ORGANIGS)
15.1
Brown siity SAND with grave!, line to coarse grained,
T molst, roots. (SM) Medium Dense
b Dense
N Gray GRAVEL with silt and sand, coarse gralned, moist.
(GP-GM)
5._
. 7.2
10—
Tes! pil terminaled at approximately 11 [eet.
No seepage ohserved.
. Minor caving observed at 6 feet,
15—
Terra

NOTE: This subsurface information pedains ¢

not ba inletpreled as being indicativa of other localions al 1he site.

nly to thig fest plt locallon and should

Associates, Inc.
Consultants in Geolechnical Engineering
Geology and
Environmental Earlh Sciences




LOG OF TEST PIT NO. 3

PROJECT NAME: Blomberg Induslrial Park

LOCATION: _Tumwater, Washipgton SURFACE CONDS: (Grass

FIGURE A-19

PROJ. NO: T-6065-4 LOGGED BY: C§

APPROX, ELEV:

DATE LOGGED: _November 19, 2007 . DEPTH TO GROUNDWATER: N/A DEPTH TO CAVING: _1.5 Feal

&
~1 g c
L ﬁ CONSISTENCY/ E
E E.J DESCRIPTION RELATIVE DENSITY & a REMARKS
E| = = | G
[T} 4 Y
) ] 3]
e}
a
(5 inches ORGANICS)
) 20.6
Brown silty SAND with gravel, fine lo coarse grained, Medium Dense
. moist, roots. (SM) .
Gray GRAVEL with silt and sand, coarse grained, moist Dense
to dry. (GP-GM)
- 6.6
5....
10—
Test pit terminated at approximately 10 feel,
No sespage observed,
7 Minor caving below 1.5 feet.
15~
Terra

NOTE: This subsuriace infermaticn perfains only {o this test pit location and should
not te interpreted as being indicalive of other locations at the site.

Associates, Inc.
Censullanls in Geolechnical Engineering
Geology and
Environmenlal Earth Sciences




- —

PROJECT NAME: Blomberg Industrial Park

LOG OF TEST PITNO. 4

FIGURE A-20

PROJ. NO: T-6055-4 LOGGED BY: CS

APPROX, ELEV:

LOCATION: _Tumwaler. Washingion SURFACE CONDS: Brush/Grass
DATE LOGGED: _November 19,2007  DEPTHTO GROUNDWATER: 13 Foet DEPTH TO CAVING: _2,5 Feal

NOTE: This subsurface information pertains only fo this test pil location and stould
not be interpreted as being indicative of other localions at the site.

&
~l g (=4
E fl CONSISTENCY/ 5
E é DESCRIPTION RELATIVE DENSITY § E REMARKS
a] & 5

g

(5 inchas ORGANICS)
Brown silly SAND with gravel, fine lo coarse grained,
i moist, rools. (SM) Medium Dense
N Dense
Gray GRAVEL wiith silt and sand, coarse grained, molst,
5 occasional cobble,
.
101
1 "~ Gray silty SAND with gravel, fine o coarse grained, moist, |
{(SM) Very Dense
® -
Test pit terminated at approximately 13 feet.
Seepage observed at 13 feet.
. Caving observed below 2.5 feel.
15—
Terra

Associates, Inc.
Caonsultants in Geolechnical Engirsering
Geology and
Envilonmental Earth Sciences




LOG OF TEST PIT NO. 5 FIGURE A-21

PROJECT NAME: Blomberg Industrial Park PROJ. NO: T-6055-4 LOGGEDBY: CS
LOCATION: _Tuymwater, Washinglon SURFACE CONDS: Brush APPROX, ELEV:
DATE LOGGED: _November 19.2007 =~ DEPTH TO GROUNDWATER: {0.5 Feet DEPTH TO CAVING: _3 Faat
g
; E
~| @
E’ E CONSISTENCY/ ey 5
E g DESCRIPTION RELATIVE DENSITY ;35 E REMARKS
al & 3
o}
o
{10 inches ORGANICS)
g Brown silty SAND wilh gravel, fine to coarse grained, 21.8
moist, roots. (SM) Medium Dense
5~ Gray GRAVEL with sand and silt, coarse grained, maist 5.4
lo wet, occasional cobble, (GP-GM)
. Dense
10 = e e e e e e e
x
) Gray silty SAND with gravel, fine to coarse grained, molst, N
- SM Very Dense 8.4
(SM)
Test pit terminaled at approximately 12 feet.
Minor groundwaler seepage observed al 10.5 feet,
. Caving observed below 3 {eet.
15
Terra
NOTE: This subsurface information perains only fo this test pit location and shouid Associates, Inc.
nol be inlerpreted as being indicalive of other locations at the sile. Censultants in Geolechnical Engineering
Geology and
Environmenial Earth Sciences




LOG OF TEST PIT NO. 6

PROJECT NAME: Blomberg industeial Park

FIGURE A-22

PROJ. NO: 1-8055-4 LOGGED BY: C$

APPROX. ELEV:

LOCATION: _Tuymwater. Washinglon SURFACE CONDS: Brush
DATE LOGGED: _November 19,2007 DEPTH TO GROUNDWATER: 9 Fgel DEPTH TO CAVING: _2 Fael

[y
; £
E:‘ % CONSISTENCY/ 5
E & DESCRIPTION RELATIVEDENSITY | & E REMARKS
bl 2 2|4
(=] (5] O
4
(5 Inches ORGANICS)
29
Brown silty SAND with gravel, fine to coarse grained, .
T moist, rools. (SM) Medium Dense
7 Gray SAND with gravel, fine to coarse gralned, moist. Dense
(sP)
N 6.8
5._ ________________________________________________
Gray GRAVEL with silt and sand, coarse grained, moist. Dense
- (GP-GM)
. 55
¥
10~
Tast pit terminated at epproximately 10 feet.
Groundwater observed at 9 feel,
7 Massive caving below 2 feet.
15
Terra

NOTE: This subsuracs information perfains only to (hils test pit lccalicn and should
not be interpreled as bring Indicative of ofher localions at the site.

Associates, Inc.
Consultants in Geotechnical Engineering

Gedalogy

and

Environmental Earth Sciences




LOG OF TEST PIT NO. 7

FIGURE A-23

PROJECT NAME: _Blomberg Industrial Park PROJ. NO: T-6055-4 LOGGED BY: C§

LOCATION: _Tumwater, Washington SURFACE CONDS: Brush
DATE LOGGED: _November 19,2007 = DEPTH TO GROUNDWATER: 15 Foel DEPTH TO CAVING: _8 Feet

APPROX. ELEV:

5
-~ g =
E‘ 5 CONSISTENGY/ ) ‘%
El g DESCRIPTION ReonvE ey | B > REMARKS
= =
g3 g
o]
o
(5 inches ORGANICS)
_ 2041
Yellow brown silty SAND, fine grained, moist. (SM)
. Medium Dense
5_
Gray SAND, fine gralned, moist. (SP)
] 11,1
10— Medium Dense
¥ 15+
' Test pit terminated at approximately 15.6 (eet,
Groundwater observed at 15 teet,
. Caving observed below 6 feel.
20
Terra

NOTE: This subsuriace infcrmaticn pertains only to this lest pit lozation and should
not ke interpreled as heing indicative of ofher locatons at the site.

Associales, Inc.
Consuitants in Geotechnical Engineering

Geology and

Environmental Earth Sciences




LOG OF TEST PIT NO.

8

FIGURE A-24

PROJECT NAME: Blombearg Industrial Park PROJ, NO: T-6055-4 LOGGED BY: CS

LOCATION: _Tumwater. Washington SURFACE CONDS: Brysh

APPROX, ELEV:

DATE LOGGED: _November 19, 2007 DEPTH TO GROUNDWATER: N/A DEPTH TO CAVING: _3 Faat

iy
; £
~l o
E" Lz” CONSISTENCY/ [ ﬁ
| g DESCRIPTION RELATWEDENSTY | & | & REMARKS
) 2 z | &
(=] w )(5
o
o
{5 inches ORGANICS)
7 Brown silty SAND, fine grained, moist, roots. (SM) 20.0
Medium Dense
g b e —————— N
5....
Gray GRAVEL wilh sand and silt, coarse grained, moist,
occasional cobbles, (GP-GM)
1 Dense
] 77
J
10
Test pit terminated at approximately 11 fest,
No seapage cbserved,
. Minor caving abserved below 3 feet.
15
Terra

NOTE: This subsurface inforrnation perains anly to this {est pit lecalion and should
not be interprated as being Indicative of other localicns at the site.

Associates, Inc.
Consultants in Geolechnical Engineedng
Geology and
Envitonimental Eanh Sciences




LOG OF TEST PIT NO. 9 FIGURE A-25

PROJECT NAME: Blomberg Industrial Park PROJ, NO: 1-8055-4 LOGGED BY: CS
LOCATION: _Tumwaler, Washinglon SURFACE CONDS: Brush APPROX, ELEV:
DATE LOGGED: _November 19. 2007 =~ DEPTH TO GROUNDWATER: N/A DEPTH TO CAVING: _N/A

™y
~ 3
‘t;; % CONSISTENCY/ E
!::: g DESCRIPTION RELATIVE DENSITY § E REMARKS
al & X
o
o
{6 inches ORGANICS)
Brown silty SAND with gravel, fine grained, moist, roots. .
. (SM) Medium Dense 19.1
7 Brown GRAVEL wilh sand, ¢oarsa grained, moist,
occasional cobble. {GP)
5— Dense
*Soil becomes gray.
4 5.8
10
"~ Gray siity SAND wilh gravel, fine 1o coarse grained, moist, |
- (EM) Dense 9.0
-1 Test pit lerminated at approximately 11.5 feet.
No seepage observed.
16—
Terra
NOTE: This subsurtace informatlon peralns oniy to his test pit iocation and should Associates, Inc.
not be inferpreled as being indicalive of other lacations at the sile. Consullants in Geotechnical Enginaosing
Geology and
Environmenial Eanh Sciences




LOG OF TEST PIT NO. 10

FIGURE A-26

PROJECT NAME: Blomberg Indusirial Park PROJ. NO: T-8055-4 LOGGED BY: CS

LOCATION: _ Tumwater, Washinglon

SURFACE CONDS: Brysh

APPROX. ELEV:

DATE LOGGED: _November 19, 2007 . DEPTH TO GROUNDWATER: _N/A DEPTH TO CAVING: _6 Feet

&
~| & =
L:' 5 CONSISTENCY/ 5
':_: = DESCRIPTION RELATIVE DENSITY ® E REMARKS
Gl 2 z | U
a 0 S

©

&

(6 inches ORGANICS)
Brown silty SAND with gravel, fine fo coarse grained, '
T moist, rools, (SM) Medium Dense 18.2
Gray GRAVEL with sand, coarse grained, maist, (GP) Dense
6 4,0
10—
Test pit terminated at approximately 11 feet.
No seapage observed,
7 Caving observed below 6 feet,
-1
16—
Terra

NOTE: This subsurface infcrmation petiaing only fo this test pit location and sheuld
not be inferpreted as being indicative of ofher focations al the sile.

Associates, Inc.
Consultants in Geotechnigal Engineering
Geology and
Environmentsl Earth Sciences




LOG OF TEST PIT NO. 11

PROJECT NAME: Blomberg Industrial Park
LOCATION: _Tumwater, Washingion SURFACE CONDS: Brush

FIGURE A-27

PROJ. NO: T-6055-4 LOGGED BY: CS

APPROX. ELEV:

DATE LOGGED: _November 19. 2007 = DEPTH TO GROUNDWATER: /A DEPTH TO CAVING! _2,5 Feet

)
~1 o c
E’ E CONSISTENCY/ E
El g DESCRIPTION RELATIVE DENSITY | £ b REMARKS
i} < 4
o 1] (83
°
a
{56 inches ORGANICS)
] Brown silty SAND, {ine grained, molst, roots. (8M) 24.1
Medium Dense '
Brown GRAVEL with sand and silt, coarse grained, moist,
oceasional cobble, (GP-GM)
] *Sail becomes gray.
5—.
Dense
N 5.2
10~
Test pit terminafed at approximately 11 feet,
No seepage observed,
] Minor caving observed below 2.5 feet,
15
Terra

NOTE: This subsuriacg information periains cnly fo this lest pit location and should
not be inferpreted as being indicative of other locations at the site.

Associates, Inc.
Consullants in Gealechnical Engingenng
Geology and
Environmental Earth Sciences




LOG OF TEST PIT NO. 12

FIGURE A-28

PROJECT NAME: Blomberg Industrial Park PROJ. NO: T-6055-4 LOGGED BY: CS

APPROX. ELEV:

LOCATION: _Tumwaler, Washingion SURFACE CONDS: Brush

DATE LOGGED: November 19,2007 DEPTH TO GROUNDWATER: 9 Faet DEPTH TO CAVING: _N/A

5
~ Pt =
£l 2 CONSISTENCY/ 3
’f‘. 7 DESGRIPTION RELATIVE DENSITY | & E REMARKS
B % =08
[a] an [¢]

o

o,

{6 inches ORGANICS)
Brown silty SAND, fine grained, moist, roots. (SM} 19.0
Madium Dense
e D ettt bttt bl i et beded el b bad e bl nietiie bttt 9.8
Brown GRAVEL with silt and sand, coarse grained, moist,
N occasional cobble. (GP-GM) Dense
5 —
7 \ 9.8
Gray SAND with grave!, line to coarsa grained, moist. Dense
(8P)
] Gray GRAVEL with silt and sand, coarse grained, moist,
oceasional cobbles. (GP-GM) Danse
w 4
10—
Test pit terminaled at approximately 10 feet.
Groundwaler observed at 9 fest.
7 Minor caving observed,
15+
Terra

NOTE: This subsuriace inloimation pedains only o this lest pil location and should
not be interpreled as Luiny indicative of olher locations at the site.

Associates, Inc.
Consullants in Geotechnical Engireering
Geology and
Enviconmenial Earth Sciences




LOG OF TEST PIT NO. 13

PROJECT NAME: Blomberg Industrial Park
LOCATION: _Tymwater, Washinglon SURFACE CONDS: Agc

ess Road

FIGURE A-29

PROJ. NO: T-6055-4 LOGGED BY: (8

APPROX, ELEV:

DATE LOGGED: November 19, 2007~ DEPTH TO GROUNDWATER: N/A DEPTHTO CAVING: 3Feel

&
~| © &
L:’ ﬁ CONSISTENCY/ [y E
E § DESCRIPTION RELATIVE DENSITY S E REMARKS
al @ &

o

a.

{5 inches ORGANICS)
T Brown silty SAND with grave), fine grainad, moisl, roots.
(SM) Medium Dense 16.9
4 8.1
Gray SAND with gravel, fine to coarse grained, molist. Dense
(GF)
5_.
~ Gray GRAVEL wilh sand, coarse grained, moist, 6.0
occasional cobbles. (GP) Dense
Gray silty SAND with gravel, fine io coarse grained, moisl.
] (SM) Very Dense
7.8
10
Test pit tarminated at approximately 10 feet.
No seepage observed,
7 Minor caving observed below 3 feet.
i
16—
Terra

NOTE: This subsurace information perains cnly lo this lest pit location and should
not be interpreted as being indicative of other locations at the sife.

Associates, Inc.
Consuitants in Geotechnical Erginesring
Geology and
Environmenlal Earth Sciences




LOG OF TEST PIT NO. 14 FIGURE A-30

PROJECT NAME: Blomberg Industrial Park PROJ. NO: T-6055-4 LOGGED BY: (S

LOCATION: _Tumwater. Washington SURFACE CONDS: Grass APPROX. ELEV:
DATE LOGGED: _Novemher 19, 2007~ DEPTH TO GROUNDWATER: N/A DEPTH TO CAVING: _2 Foet

&
> o (ot
E i CONSISTENCY/ = lz"
E g DESCRIPTION RELATIVE DENSITY ;5 E REMARKS
al & §
e}
a
(9 inches ORGANICS)
213
Brown silly SAND with gravel, line gralned, moist, (SM} .
. Medium Dense
- Gray GRAVEL with sand and silt, coarse grained, moist,
occasional cobble, (GP-GM}
Dense
5 4.8
10
Tast pit terminated at approximately 11 faat,
No seepage observed.
1 Minor caving observed below 2 feel.
15
Terra
NOTE: This subsurface information pentains only Io this test pil location and skould Associates, Inc.
1ol be Inlerpreted as keing indicative of other locations at the site, Consuitants in Geotechnical Engineadng
Geology and
Environmental Eanth Sciences




LOG OF TEST PIT NO. 15 FIGURE A-31

PROJECT NAME: Blomberg Industrial Park PROJ, NO: T-6055-4 LOGGED BY: CS
LOCATION: _Tumwater, Washinglon SURFACE CONDS: Tall Grass APPROX. ELEV:

DATE LOGGED: _November 19,2007  DEPTH TO GROUNDWATER: _N/A DEPTH TO CAVING: _7 Feel

f
2]
~| o =
E’ 5 CONSISTENCY/ [y "z‘
£ § DESCRIPTION RELATIVE DENSITY °; E REMARKS
5l & %
[e)
a
(9 inches ORGANICS)
K 21.7
Brown silty SAND, fine gralned, moist. (SM}
Medium Dense
5—
Gray SAND, fine to coarse grainad, moist. (GP)
10 Medium Dense a.4
16
Test pit terminated at approximately 15 feet.
- No seepage observed.
Exiensive caving observed helow 7 leet.
20
Terra
NOTE: This subsurace information pertaing only o this (est pif location and should Associates, Inc.
rot be inlerpreted as belng Indicative of olher locations af the sile. Consultants in Geotechnical Engingering
Geology and
Environmental Earth Sciences




LOG OF TEST PIT NO. 16

FIGURE A-32

PROJECT NAME: Blomberg Industrial Park PRQJ, NO: T-6065-4 LOGGED BY: CS§

LOCATION: _Tumwater, Washinglon SURFACE CONDS: Tall Grass
DATE LOGGED: _November 19, 2007 . DEPTH TO GROUNDWATER: /A DEPTH TO CAVING: _5 Feel

APPROX. ELEV:

&
<~ © =
‘L-'" : CONSISTENCY/ < ﬁ
£l & DESCRIPTION RELATIVEDENSTY | & | REMARKS
o = = w
w < v
[=] w O

o]

[+H

(7 Inches ORGANICS)
. Brown silly SAND, fine grained, mois!t, (SM) 21.6
Meadium Dense
5.— _______________________________________________
i
Gray GRAVEL with silt and sand, coarse grained, moist
. lo wet, occasional cobble, (GP-GM) Dense
. 10.4
1
10~
Tes! pit terminated at approximately 10 {eet,
No sgepage observed.
7] Minor caving below 5 fest,
_‘
156
Terra

NOTE: This subsurlace information pertains only to this test pit location and should
rol be inlerpreled as being indicative of other locations at the sile.

Associates, Inc.
Censultants in Geolechnical Engireerirg
Gegology and
Environmental Eanh Sclenzes




PROJECT NAME: Blomberg Industrial Park
LOCATION: _Tumvsaler, Washington
DATE LOGGED: November 19. 2007 = DEPTH TO GROUNDWATER: N/A DEPTH TO CAVING:

LOG OF TEST PIT NO. 17

SURFACE CONDS: Tall

Grass

FIGURE A-33

PROJ. NO: T-6085-4 LOGGED BY: CS§

APPROX. ELEV:

)
- o [t
L 5 CONSISTENCY/ 5
E 2 DESCRIPTION RELATIVE DENSITY S o REMARKS
o = = E
o <
[=] @ 43
o]
o.
{9 inches ORGANICS)
T Brown silty S8AND, fine grained, moist. (SM)
1e.8
Medium Dense
5 e e o e e o e i e e ] A e
Gray GRAVEL with sand and silt, coarse grained, moist Dense
lo wel, occasional cobble. (GP-GM}) 69
Gray SAND, fine grained, moist to wel. {SP} Dense
Gray GRAVEL with sand and slit, coarse gralned, molst Dense
to wel. (GP-GM) ¢
10—
Test pit terminated at approximately 12 feet,
] No seapage observed.
Minor caving observed.,
1564
Terra

NOTE: Thls subsurface information gerfains only fo this lest pit lecation and should
not ba interpreted as being indicative of ather locations at Iha site,

Associates, Inc.
Consultants in Geotechnical Engineering
Geology and
Environmeniat Earth Scierces




LOG OF TEST PIT NO. 18 FIGURE A-34

PROJECT NAME: Blomberg Industrial Park PROJ. NO: T-6055-4 LOGGED BY: (S

LOCATION: _Tumwater, Washington SURFACE CONDS: Brush APPROX. ELEV:
DATE LOGGED; _November 19. 2007  DEPTH TO GROUNDWATER: /A DEPTH TO CAVING: _5 Feet

&5
- o] =
E E CONSISTENCY/ 5
E T DESCRIPTION RELATIVE DENSITY & & REMARKS
o = =
ul < g
) n 3]
o]
a
{7 inches ORGANICS)
Brown slity SAND, fine grained, moist, rools. (SM)
. : 17.8
Medium Dense
S e e R R
Gray SAND wilh silt and gravei, coarse grained, moist to
. wet, occasional cobbles. (SP-SM) Dense 6.1
10—
Tes! pit terminated at approximately 10 feet.
No seepage observed,
N Minor caving observed below & feet,
16—
Terra
NOTE: This subsuriace information pertains only to this test pit jocation and should Associates, Inc.
rol be interprated as being indicativa of other localions at the sile. Consultants in Geolechnical Enginsering
Geology and
Envircnmental Earth Sciences




LOG OF TEST PIT NO. 19 FIGURE A-35

PROJECT NAME: Blomberg Industrial Park PROJ. NO: T-8055-4 LOGGED BY: _CS
LOCATION: _Tumwater. Washington SURFACE CONDS: Tall Grass/Brush APPROX. ELEV:
DATE LOGGED: November 19, 2007 DEPTH TO GROUNDWATER: _N/A DEPTH TO CAVING: _6 Feel

&
-~ o e
E’ 5 CONSISTENCY/ “i"
)33 5 DESCRIPTION RELATIVE DENSITY B o REMARKS
o= z | B
ui < %
(=) » 3]
]
[*8
(6 inches ORGANICS)
; Yallow brown silty SAND, fine grained, moist. (SM) 18.8
-] Medium Dense
5.—
I T it
. Gray SAND, fine grained, moist. (SP) 87
Medium Dense
10 Gray GRAVEL with silt and sand, coarse grained, moist
lo wet, occasional cobble. (GP-GM) Dense
6.3
Test pit terminated al approximately 12 feet.
No seepage observed,
n Caving observed below 6 feet.
15—
Terra
NOTE: This subsurface information pertains only to this lest pit location and should Associates, Inc.
not be interpreted as being indicative of other focations al the sile. Consuitants in Geotechnical Engireenng
Geology and
Enviranmental Earth Scierces




LOG OF TEST PIT NO. 20 FIGURE A-36

PROJECT NAME: Blomberg Industrial Park PROJ.NO: T-6055-4  LOGGEDBY: C§
LOCATION: _Tumwater, Washington SURFACE CONDS: Brush APPROX. ELEV:
DATE LOGGED: November 19, 2007 . DEPTH TO GROUNDWATER: N/A DEPTH TO CAVING: _3 Feet
iy
£
<~} O
‘h'-" E CONSISTENCY/ ﬁ
,:E g DESCRIPTION RELATIVE DENSITY & "2_- REMARKS
o = 2 w
w < ¥
o 7 5]
o
a.
(5 Inches ORGANICS)
7 Brown sity SAND with gravel, fine gralnad, moist. (SM) 19.0
Medium Dense
Brown GRAVEL with sand, fine 10 coarse grained, moist
to wal, occasional cobble. (GP)
5..-.
Dense
7] *Soil becomes gray. 55
10~
Tesl pit terminaled at approximalely 10 feet,
No seepage observed.
7 Minor caving observed below 3 feel.
15+
Terra
NOTE: This subsurface informalion perfains only to ihis lest pit location and should Associates, Inc.
rot be inlerpreted as being indicative of other locations at the site. Consultants in Geolechnical Erngineering
Geology and
Environmental Earth Sciences




Particle Size Distribution Report

S o 8 83
wat el 3 I
100 ~ T {
90
80|~
70
% e
z
[
E s
i
[©)
& ,
o I
]
20
10
0
GRAIN SIZE - mm.
% +3" %Gravel | _ %Sand | .. .  Fines
" Coarse | Fine  |Coarse Medium Fine silt | Clay
ol 0.0 186 | 371 66 173 - 122 8.2
jl 0.0 00 1 90 5.7 503 . 279 2.0
s 0.0 0.0 0.0 00 | 174 | 767 5.9
LL PL Dgs Dgo D50 Dag D45 D19 Ce Cy
< 214667 | 9.9499 6.7250 1.0995 0.2552 0.1224 0.99 81.26
G | L3846 | 06678 | 05575 0.3841 02511 00530 | 144 4.34
A ] 0.4554 0.3455 03185 0.2667 0.2114 0.1268 1.62 2,72
‘ Malerial Description USCS§ AASHTO
O Poorly graded GRAVEL with silt and sand GP-GM
O Poorly graded SAND with silt S$P-SM
& Poorly graded SAND with silt _ SP-SM
iProject No. T-6055-4 Client: Puget Westem, Inc, ‘Remarks:

Project: Blomberg Industrial Park ‘

3 Location: Boring B-101 Depth: -25' Sample Number: B-101 l

i1 Location: Boring B-101 Depth: -35° Sample Number: B-101
A Location: Boring B-102 Depth: -10' Sampie Number: B-102

Terra Associates, Inc.

i
f _ Kirkland, WA o | Figure  A-37

Tested By: FQ Checked By: CS




Particle Size Distribution Report

s 8¢8
g £ % 8
100 : : r T i g [T ,
g 1, R
a0 ?"":_‘|" 'iﬂ_’ :{‘”' H " - —;' v " ": T I' =
80 s L ] [ - T __ -
10 A ’-.-—i—
G e -
Z
i L-
5 s BT
¥ o
g_.l 40 S __‘], -
30 -
20 —— -
10} -
0 |
0.001
GRAIN SIZE - mm.
% 43" % Gravel 3 % 8and _ %Fines
i Coarse Fine |Coarse| Medium Fine Siit Clay
o 0.0 12,6 29.7 87 332 11.9 3.9
O 0.0 19.4 . 333 11.§ 18.4 9.8 1.3
A 0.0 193 | 242 98 , 126 . 15.0 19.1
_% LL PL Dgs Dap Dsp Dag D15 Dy Cc | Cy
¢ 173317 5.7708 2.1989 07112 04092 0.2942 1 030 19.62
o 224165 8.3995 54473 1.2718 0.3406 0.1666 .16 5041
b U22.7273 | 58974  2.8489 0.2627
Material Description USCS AASHTO
© Poorly graded SAND with gravel Sp
0 Well graded GRAVEL with silt and sand GW-GM
A Silty SAND with pravel SM
Project No. T-60554 Client: Puget Western, Inc. %Remarks:
lProject: Blomberg Industrial Park l
i Location: Boring B-102 Depth: -20' Sample Number: B-102 f‘
. Location: Boring B-102 Depth: -35' Sample Number: B-102 |
a Locatlon: Boring B-103 Depth: -15' Sample Number: B-103 i
Terra Associates, Inc. |
K.i.'ﬂé.",d. WA - Jl Figure A-38

Tested By: FQ

Checked By: CS
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Particle Size D

bution Report

100 EREE 1
o
. S 1’ Gl }
BRI
80|+ - _~: Lo |-
|
70 e i"_’”l»" T
& s : hl - _-
Z S I
[ES ' | [
5w -
T}
Q .
o 40 4 ‘i i i . -
I 1 : l
30 b
20 ,.;ii e
' 1
10}~ I*” '
0 |- -
0.01 0.001
GRAIN SIZE - mm.
% +3" %Gravel ) ‘%Sand B — %Fines
’ Coarse Fine  |Coarse| Medium Fine Silt | Clay
< 0.0 L 24 37.0 15.5 225 ' 136 9.0
o 0.0 100 U143 5.0 51.3 26.6 2.8
A 0.0 I 26 220 10.6 298 | 257 9.3
> Lk PL Dgs Dan Dsg Dag D15 Dqp Ce Cy
Ein 12,1222 4.6156 2,7884 0.5910 0.2747 0.1108 0.68 41.65
i 4.0189 0.7710 0.6287 0.4302 0.3012 0.2512 0.96 3.07
4 9.8501 0.9655 0.6304 0.3779 0.2442 0.0895 1.65 10,78
Material Description Uscs AASHTO
O Poorly graded SAND with silt and gravel SP-SM
O Roorly graded SAND with gravel Sp
s Well graded SAND with silt and gravel 7 SW.SM
[Project No. T-6035-4 Client: Puget Western. Ine. ]Remarks:
'Project: Blomberg Industrial Park ’
¢ Location; Boring B-103 Depth: -30° Sample Number: B-103
= Location; Boring B-104 Depth: -50' Sample Number: B-104
‘s Location: Boring B-105 Depth: 35' Sample Number: B-105
! Terra Associates, Inc.
I o Kirkland, WA Figure  A-39

Tested By: FQ

Checked By: CS




Project: Blomberg Industrial Park

<> Location; Boving B-106
i Location: Tuest Pit TP-6
s Location: Test Pit TP-7

Depth: -45' Sample Number; B-106
Depth: -4' Sample Number: TP-6

Depth: -9' Sample Number: TP-7

s
100 ] { TTT H N
oy R l‘-‘—'—"—
LR i 1 j
b ! : f
R ; ;
70 _:_..._._i_ ..].3144;..-.,. ,,,,, i‘, . -
o | l 5 % D ' .
w 80 ; .__ . H? . — | . N
zZ : .
T 1 ‘
E BOJ—- - o o e
w B . ;
O S ]
W 4] - ‘ ! I clho S
o { ! L ‘ I
30 I - e \,v_u.u N i JEP S
5
. i L l
20 _.,__1_-___;-.. AT e ; i il i« . -
| i ‘ )
- : ,l
10j——4——— '*m.“'. N : - ‘ : -' ot
! L
0 | L
100 0.01 0.001
GRAIN SIZE - mm.
% +3" %Gravel | %sand 1 %Fines ]
° Coarse , Fine [Coarse| Medium |  Fine Siit Clay
o 0.0 22 | 154 2.3 453 32.1 2.7
0 0.0 24.5 254 54 12.1 31.2 1.4
b 0.0 0.0 0.3 0.1 29.8 65.7 4,1
S PL Dgs Dgo D5p Dap D45 D1g Ce Cy
03 8.3510 0.6257 0.5352 0.3935 0.2951 0.2564 0.96 2.44
0 254057 9.9595 4.6978 0.3984 0.2925 0.2602 0.06 B 38.28
A 0.5346 0.3806 0.,3432 0.2766 0.2132 0.1638 1.23 232
Material Descrigﬁgr‘)_w Uscs AASHTO
O Poorly graded SAND with gravel Sp
0 Poorly graded SAND with gravel Sp
A Poorly graded SAND SP
Project No, T-6055-4 Client: Puget Western, Inc. ]Remarks:

Terra Associates, Inc.

____ Kirkland, WA

Figure A-40

Tested By: FQ ~_ CheckedBy:CS
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0 L. |
0.01 0.001
GRAIN SIZE - mm,
cy +3u . ___g/g._GrEve,L, - 0/0 San'q. - U W - i/OAFlng_s,_. — et
’ Coarse Fine Coarse, Medlum | Fine silt Clay
o 0.0 53.7 21.7 4.9 27 13.6 34
o 0.0 55.3 22.5 33 13,6 ’ 4.0 1.1
A 0.0 106 | 313 6.5 86 196 234
d LL | PL Dgs Den Dsq Dag D15 D1g Cc Cy
G 44,8106 25.8896 20,9068 8.0435 0.3461 0.2229 11.2] 116.17
(=] 34.6964 24,1288 20,8667 12,9646 13175 0.8072 8.63 29.89
& 16.3727 5.8864 1.4342 0.147¢
Material Description uUscs AASHTO
0 Poorly graded GRAVEL with sand GP
1 Poorly graded GRAVEL with sand GP
A Silty SAND with gravet SM
Project No. T-6055-4 Client: Puget Westem, Inc. IRemarks:
Project: Blomberg Industrial Park I
2 Location; Test Pit TP-9 Depth: -§ Sample Number; TP-9
C: Location: Test Pit TP-10 Depth: -5' Sample Number: TP-10
-3 Location: Test Pit TP-13 Depth: -9.5' Sample Number: TP-13 ’
Terra Associates, Inc. |
1
Kirkland, WA - | Figure Al

Tested By: FQ

_ CheckedBy: CS =~




Particle Size Distribution Report
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GRAIN SIZE - mm.
% 43" . WGravel [ __ %Sand | % Fines o
_ Coarse Fine |Coarse Medium Fine Silt Clay
o 0.0 379 . 298 | 52 ' 148 11.2 Ll
A LL PL Dgs Dgg Dsp D3 D15 Dyp Ce Cu
0 29,6380 18,1170 13.5278 | 3.5365 0.4993 0.3727 1.85 48.61
Material Description USCS AASHTO
O Poorly graded GRAVEL with sand GP
‘Project No. T-6055-4 Client: Puget Western, Ine. Remarks:
Project: Blomberg Industrial Park ;
3 Location: Test Pit TP-20 Depth: -¢' Sample Number: TP-20
Terra Associates, Inc. !
Kirkland, WA l Figure A-42

Tested By: FQ

Checked By: CS




-APPENDIX B

HYDROGEOQLOGIC ASSESSMENT PER SALMON CREEK BASIN REQUIREMENTS



The site falls within the Salmon Creek Drainage basin, which is a basin designated by Thurston County as an
area of high groundwater concern due to flooding in 1996 and 1999, Development standards in this basin require
an evaluation to estimale the depth to the historically high groundwaler lable beneath the site. [If (his
aroundwater elevation is within six feet of the base of the infiliration facilities, additional analysis and modeling
of the infiltration systein proposed is required to determine if infiltration is feasible and if so the potential effect
on adjacent properties, The develop standards require thai mounding beneath the infiltration facilities does not
result in a permanent groundwaler rise at the adjacent property lines of more than six inches.

The clevation of the 1999 waler year groundwater elevations at the site has been studied by others including
Insight Geologic (April 2007), Robinson, Noble and Saltbush (April 2008) and Paciftc Groundwater Group (July
2008)., In these studies, county reference wells LRS-08 and LRS-09 were used to complete the regression
analysis lo estimate the maximum 1999 water year groundwater elevations. The location of the county reference
wells in the site vieinity is shown on Figure B-1,

The Insight Geologic (IG) study focused on the eastern one-third of the current property dimensions. In their
study, Insight completed an analysis that first regressed LRS-09 data with data from four on-site wells. Because
LRS-09 does not have water level data for the 1999 water year, Insight regressed the LRS-09 data with well LRS-
08 to obtain an estimate of the water level al LRS-09 in 1999. This elevation was then used to with the on-site
well regression equations to obtain an estimate of the 1999 site water elevations. The results of this analysis
indicated thal portions of the site would have been flooded with water depths up to 1 % feel. Flooding of the site
had not historically occurred, Therefore, it was concluded that it would be reasonable to establish the maximum
1999 water year groundwater elevation at the calculated LRS-09 elevation, which was Elev, 189.9 fee1.

Robinson, Noble and Saltbush (RNS) and Pacific Groundwater Group (PGG) completed a study that included the
entire approximately 68-acre property. The study was based on water level data from three wells installed by
RNS in 2007, No data was obtained during the study period from the existing 1G wells in the eastern site area,
The data from the three wells were regressed directly with county reference well LRS-08 for estimation of the
maximum 1999 water vear groundwater elevations. Resulls were presented on a groundwater contour map
showing groundwater elevations descending relatively uniformly from Elev. 191 feet near the sites northeast
corner to Elev, 186 near the southwest site corner. This estimation indicates that some low areas located in the
northeast site area would have been flooded in 1999,

Three of the six deep borings completed for this report were converted into observations wells. These included
Borings B-101, B104, and B-105. These wells along with four existing wells (IG-MW-], IG-MW-2, RNS-MW-
1, and RNS MW.-2} were instrumented with automalted data loggers and set to record water levels at one hour
intervals for a 4-month duration beginning on March 12, 2009 and ending on June 20, 2009. The locations of the
wells were surveyed by Barghausen Engineering Consultants and are shown on Figure 2.

Based on review of the previous analysis completed for the property, it is apparent that the use of ¢ounty
reference well LRS-08 in the regression analysis overestimates the elevation of the groundwater at the site during
the 1999 water year. Historically, this particular area of the Salmon Creek basin has not been reported to have
experienced surface flooding due to rapid rises in the groundwater table during heavy winter storms, With this
considered, we completed our analysis using county reference well LRS-7A, which is located west of the site on
93rd Avenue SW about one-miile, the same distance LRS-08 is Jocated to the east, The regressed data indicates
good correlation between the data sets with coeflicients of variation (R?) greater than .93 for all seven wells
monitored. Regression curves along with their respective equations are attached as Figure B-2,

Project No. T-6055-4



Based on the regression analysis, the estimated 1999 groundwater elevations at the site varied from Elev. 184.00
to 187,00 feet, which is approximately 4 1o 8 feet below current site grades. The following table sununarizes the
estimated 1999 water year maximum groundwalter elevation for each well used in the study.

Well Ground Elevation 1999 W.Y, Estimated h’la.ximum

R | R Groundwater Elevation
B-101 194.87 186.03
B-104 - 190.26 184.34
B-105 190.36 186.60
1G-MW-1 194.55 184.60
[G-MW-2 191.71 184.32
RN-MW-] 191.55 185.49
RN-MW.2 191.51] 185.31

Contours of the maximum 1999 estimated groundwater elevations across the site were constructed using the
Surfer computer program, The resulting contours are shown on alttached Figure B-3, Groundwater flow

gradients are to the west over a relatively uniform gradient,

Project No. T-6055-4
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COUNTY REFERENCE WELLS AND SITE VICINITY
BLOMBERG INDUSTRIAL PARK

REFERENCE:
MAP PROVIDED BY THURSTON COUNTY WEBSITE FOR SALMON CREEK BASIN
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Figure B-1

Associates, Inc.
Consultants in Geotechnical Engineeri

Geology and
Environmental Egrth Sclences

Proj, No. T-6055-4 Date DEC 2009 I




Onsite Data

184.00

183.00

182.00

181.00

180.00

179.00

178.00

177.00

176.00

170.5

Bloomberg Industrial Park Regression Analysis
Thurston County Reference Well LRS-07A

172.0

Reference Well Data

B-101
y=1.0483x + 0.0672
R®=0.9451

B-104
y = 1.0687x - 5.2352

R*=0.944

B-105
y = 1.0856x - 8.5063
R = 0.9586

1G-MW-1
y = 0.8579x + 34.416
R? = 0.9304

IG-MW-2
y = 0.845x + 36.424
R® =0.9306

RN-MW-1
y = 0.923x + 21.761
R? = 0.0429

RN-MW-2
y = 1.0516x - 1.2344
R*=0.952

173.5

i¢B-101'"

lm B-104 |
B-105 |
% IG-MW-1 |
% 1G-MW-2 |
@ RN-MW-1
[+ RN-MW-2

Figure B-2
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NOTE:

THIS SITE PLAN IS SCHEMATIC. ALL LOCATIONS AND
DIMENSIONS ARE APPROXIMATE. IT IS INTENDED FOR
REFERENCE ONLY AND SHOULD NOT BE USED FOR
DESIGN OR CONSTRUCTION PURPGOSES.

REFERENCE:
SITE PLAN PROVIDED BY BARGHAUSEN CONSULTING ENGINEERS. INC.
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Terra
Associates, Inc.

Consultants in Geotechnical Engineering
Geglogy and
Environmental Earth Sciences

ESTIMATED 1999 WATER YEAR
MAXIMUM GROUNDWATER CONTOURS
BLOMBERG INDUSTRIAL PARK
TUMWATER, WASHINGTON

Proj. No. T-6055-4| Date DEC 2009 | Figure B-3
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