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Attention: Mr. Mike Fey
Subject: Independent Remedial Action Report
' Lakeview Building
Seattle, Washington

Dear Mr. Fey:

We are pleased to present the enclosed copies of the above-referenced report. This letter
summarizes the results of the environmental work performed by Associated Earth Science, Inc.

- (AESI) and others during design and construction of the Lakeview Building.

Environmental and geotechnical studies began in 1988 and continued until the beginning of
construction in 2007. AESI observed construction-related excavation activities at the Lakeview
Building between May and August 2007. The documents summarized in this report represent
only a portion of those prepared during design and construction of the project. Only those
documents pertaining to environmental aspects of the project in AESI’s possession at the time
of preparation of this report have been included.

We appreciate the opportunity to be of service to you on this project. Should you have any
questions regarding this letter or other environmental aspects of the project, please call us at
your earliest convenience.

Sincerely, 7
ASSOCIATED EARTH SCIENCES, INC.
Kirkland, Washington

Jon {§. Sonddrgaard, P.G., P.E.G.
Pringipal Geglogist
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Lakeview Building Independent Remedial Action Report
Seattle, Washington Removal and Disposal of Contaminated Soil

I. REMOVAL AND DISPOSAL OF CONTAMINATED SOIL

Associated Earth Sciences, Inc. (AESI) is pleased to provide this report documenting the
removal and disposal of contaminated soil encountered during the construction of the Lakeview
Building project. We understand this document is needed in support of a LEED Certification
for the Lakeview project. This report has been prepared for the exclusive use of Foushée and
their agents, for specific application to this project. Within the limitations of scope, schedule,
and budget, our services have been performed in accordance with generally accepted
environmental assessment practices in effect in this area at the time our report was prepared.
No other warranty, express or implied, is made.

1.0 PREVIOUS REPORTS

1.1 Reports by Others

AESI reviewed the following pertinent documents prepared by others for the Lakeview
building site and adjacent related buildings in preparation of this report:.

1. Preliminary Geotechnical Engineering Study, Proposed Quadrant Lake Union Center,
Seattle, Washington, prepared by Geotech Consultants, Inc., their project number
JN88318, dated September 20, 1988.

2. Preliminary Environmental Study of Parcels A, B, and C, Burlington Northern Right-of-
Way, Quadrant Lake Union Waterfront Center, Seattle, Washington, prepared by
Geotech Consultants, Inc., their project number JN-9008 Rev. 1, dated April 18, 1989.

3. Geotechnical Engineering Study, Adobe Systems at the Quadrant Lake Union Center,
700 North Northlake Way, Seattle, Washington, prepared by Geotech Consultants, Inc.,
their project number JN 96176, dated July 3, 1996.

4. Geotechnical Engineering Considerations, Proposed Building 3 of East Development,
Quadrant Lake Union Center, Seattle, Washington, prepared by Geotech Consultants,
Inc., their project number JN96176-3, dated November 25, 1997.

5. Groundwater Analytical results from December 26, 2000, sampling Event, Proposed
Lakeview Building, Quadrant Lake Union Center, prepared by IT Corporation, their
project number 793645(02), dated January 30, 2001.

These five reports are summarized below and contained in Appendix A.

The “Preliminary Geotechnical Engineering Study” by Geotech Consultants, Inc., dated
September 20, 1988 investigated the subsurface conditions for the entire 14-acre Quadrant
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Lake Union Center property in the 400 to 900 blocks of North 34™ Street. The area of their
investigation included the Lakeview site, located at the east end of the area of their
investigation. [Eight test borings were drilled across the entire property in late August and
early September 1988. Borings B-1 through B-5 were located in the west half of the Lake
Union center property, while boring B-7 was the closest exploration located near the southwest
corner of the Lakeview Building property. Borings B-6 and B-8 were located to the west and
south of the site, respectively. Six soil samples were tested by Am Test, Inc. of Redmond,
Washington, during the course of the project. The samples were tested for oil and grease,
priority pollutant metals, and/or pentachlorophenol. Geotech Consultants concluded that “no
significant amounts of any of these contaminants were found.”

The preliminary environmental study prepared by Geotech Consultants, Inc. dated April 18,
1989 was a preliminary assessment of the potential for contamination along the Burlington
Northern Right-of-Way that extended across the entire 14-acre Quadrant Lake Union Center
property prior to construction of the new buildings. The scope of the study included a visual
reconnaissance of the site, review of aerial photograph from the period 1936 through 1988,
sampling of near surface soils from selected locations along the railroad right-of-way using
hand excavation implements, and laboratory analysis for petroleum hydrocarbons,
polychlorinated biophenyls (PCBs), organic halides, and chlorinated herbicides, including
(2, 4-D), (2, 4, 5-TP), (2, 4, 5-T), and dicamba. Geotech Consultants, Inc. considered these
to be the most likely contaminants to be present. Twelve soil samples were collected during
their investigation. Only samples 8 and 9 are in the general area of the Lakeview Building
site, according to the sampling locality description included in the laboratory analysis summary
table located at the end of their report. The only testing performed on these samples was for
petroleum hydrocarbons. The testing yielded petroleum hydrocarbon concentrations ranging
from 183 to 111 ppm (parts per million), but they report that the results are affected by the
presence of coal fragments. Only two of the 12 samples collected across the 12-acre property
were tested for the other analytes.

The “Geotechnical Engineering Study” by Geotech Consultants, Inc., dated July 3, 1996
investigated the subsurface conditions for the Adobe Building. The site plan and their
description of the project in 1996 indicates that the area of the investigation was bounded by
Fremont Avenue on the west, the Aurora Bridge on the east, the ship canal on the south, and
North 34" Street on the north. The investigation was performed to further define the depth to
suitable foundation bearing soils and utilized three borings performed in 1988. Five additional
borings were performed within the area of the investigation but only B-1 and B-5 were located
within the area of the Lakeview Building. B-1 was located in the extreme southeast corner of
the site, while B-5 was located within the railroad right-of-way adjacent to the base of the
existing retaining wall, in the northeast corner of the site. The report references the 1989
preliminary environmental study and does not indicate that additional contamination was
encountered in any of their new borings, including borings B-1 and B-5 on the Lakeview
Building site.
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The “Geotechnical Engineering Study” by Geotech Consultants, Inc., dated November 25 ,
1997 presents geotechnical engineering considerations for “Building 3,” which is the Lakeview
Building site. The study was performed to address specific issues related to the installation of
recommended augercast piles. The study used borings B-1 and B-5 from the 1996
investigation and included two additional borings (B-1A and B-2A) drilled in September 1997
and three test pits (TP-1, TP-2, and TP-3) excavated in September 1997. The borings were
drilled in the southern third of the site, while the test pits were excavated within the northern
half of the site. The letter does not indicate that additional contamination was encountered in
any of the new explorations.

The January 30, 2001 letter, by IT Corporation, presents results from sampling of ground
water from dewatering wells W-2 and W-5, located along the southern and eastern edges of the
Lakeview Building footprint, respectively. The purpose of the study was “to further evaluate
the presence of pentachlorophenol (PCP) in the ground water at the site.” The letter
summarizes sampling events conducted on November 28, and December 11, 20, and 26, 2000.
The letter concluded that PCP was intermittently present in the ground water at the site at
concentrations that slightly exceed cleanup levels (MCTA Method B and MCL) based on the
use of the ground water for drinking water purposes. The letter notes that because the ground
water at the site is not currently used for drinking water purposes, nor is it reasonably likely to
be used in the future, the detected concentrations of PCP do not appear to present a threat to
‘human health. The letter also concludes that the PCP levels present in the ground water do not
pose a threat to the environment, should it migrate to the ship canal.

1.2 AESI Reports

AESI prepared the following pertinent documents for the Lakeview Building site during the
course of the project:

1. Subsurface Exploration, and Geotechnical Engineering Report, Quadrant Lake Union
Center, Lakeview Building, University Place, Washington, project number KE00162G,
dated May 10, 2000.

2. Supplemental Exploration Pits, Lakeview Building, 801 North 34" Street Seattle,
Washington, prepared for Quadrant Corporation, project number KE00162G, dated
August 16, 2000.

3. Lakeview Building Dewatering Profiles, 801 North 34" Street, Seattle, Washington,
prepared for Quadrant Corporation, project number KE00162G, dated February 21,
2001.

4. Environmental Closure Letter, Lakeview Building, Seattle, Washington, prepared for
Foushée, project number KE070183A, dated September 7, 2007.
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All four of AESI’s reports are summarized below and are contained in Appendix A. The
analytical data from the September 2007 Environmental Closure letter are included in
Appendix B.

AESI performed a geotechnical engineering study for the Lakeview Building site in April and
May, 2000. The results of that study are contained in AESI’s report, dated May 10, 2000.
The study included drilling three exploration borings to address the subsurface conditions at the
site and provide geotechnical engineering recommendations for construction of the Lakeview
Building. The study utilized previous subsurface explorations performed by Geotech
Consultants (report dated November 25, 1997). Two of AESI’s exploration borings (EB-2 and
EB-3) were performed in the in the north half of the site, while the third (EB-1) was located in
the southeast quadrant of the site within the building footprint. None of AESI’s explorations
encountered evidence of contamination at the elevations sampled.

AESI performed supplemental exploration pits for the Lakeview Building in early August,
2000. The explorations were performed to further characterize the existing fill that would be
encountered during construction of the building. A total of seven exploration pits (EP-101
through EP-107) were excavated throughout the site. Exploration pits EP-101, EP-102,
EP-103, EP-106, and EP-107 were located in the north-central portion of the site, while
EP-104 was located in the southwest corner of the site and EP-105 was located in the southeast
corner of the site. Samples of the fill were collected, consistent with local standards of
practice. Composite samples were collected where no definite indications of contamination
were present. Discreet samples were collected at depths in the exploration pits where
hydrocarbon-like odors were noted. The samples were transferred to IT Corporation. AESI
did not have the results of any testing that may have been performed on those samples at the
time of preparation of this report. However, only exploration pits EP-105 and EP-107 noted
petroleum odors in soils at depths of 14 feet, and 4 to 8 feet bgs (below the existing ground
surface). These exploration pits are located in the southeast quadrant of the building footprint.

AESI prepared a letter to Quadrant, dated February 21, 2001, addressing dewatering at the site
during construction. Five dewatering wells were installed by Hos Bros. Construction along the
south and east property lines in the southeast quadrant of the site. AESI did not continuously
observe the installation of the wells, but did observe the procedures used and the finished
wells. Three piezometers were also installed in the southeast quadrant of the site to monitor
ground-water-leve] response to pumping. The approximate locations of the dewatering wells
and piezometers are shown on the location map contained in the letter. AESI was on-site
continuously to observe the soil conditions and installation of the piezometers. AESI did not
perform any sampling or analysis related to potential contamination. No evidence of
contamination is noted in the soil descriptions contained in the piezometer logs in the letter.

AESI prepared an environmental closure letter for Foushée at the conclusion of excavation
activities related to construction of the foundation for the Lakeview building. The letter
summarized the results of AESI’s environmental observations, sampling, and testing performed
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during mass excavation, augercast pile installation, and other construction-related excavation
activities at the Lakeview Building between May 7, 2007 and August 23, 2007. The
observations and conclusions of this letter are restated in following sections of this report.

2.0 PROJECT DESCRIPTION

The project consisted of construction of a new office building on the Quadrant Lake Union
Center site. The footprint of the building covers about 46,300 square feet. The new Lakeview
building is situated east of the existing Plaza Building, and north of the existing Adobe
Waterfront Building. The new building includes three levels of parking below, and three
levels of office space above, with the floor slab of the lowest parking level at approximately
elevation 10 feet. The new building is similar in construction materials and style to the
existing adjacent buildings, including reinforced concrete parking levels. The upper levels
- consist of steel framework, post-tensioned, concrete floors and masonry exterior. The adjacent
buildings were constructed with pile foundation support, as was the Lakeview building.

The site is located at the northeast corner of the Quadrant Lake Union Center, and is bordered
by North 34th Street to the north, by the Plaza building to the west, by the Adobe Waterfront
building to the south, and by the Aurora Bridge, commercial buildings, and a marina to the
east. Prior to construction, the project area was occupied by a landscaped lawn and parking
area at the ground surface, with considerable thickness of existing fill in some areas. A
substantial landscape mound constructed of fill was located in the southern half of the building
footprint . Portions of Parking Levels A, B, and C have already been constructed beneath the
Plaza Building and existing landscaping, and the new parking level construction joins and is
continuous with the parking levels at adjacent buildings.

3.0 SOIL SAMPLING AND ANALYSES

Detectable concentrations of petroleum hydrocarbons were documented in much of the soil
removed for the basement excavation. Although concentrations were below Model Toxics
Control Act (MTCA) cleanup levels in most areas, all soils with odor or other observable
indications of petroleum contamination were disposed of at the Rinker facility, located in
Everett, Washington.

All soils from the basement excavation were exported from the site by J.R. Hayes & Sons
(Hayes). Soils determined to be clean were transported to the Hayes’ pit in Maple Valley,
Washington. Petroleum-hydrocarbon-containing soils were transported by Hayes to Rinker.
AESI’s work at the site included:

o Observation of test pits excavated at the site.
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o Observation of soil and ground water conditions during excavation activities, including
installation of augercast piles. AESI monitored the soils and ground water for
observable indications of contamination, such as odor, sheen, and staining.

» Collection of representative environmental grab samples of the soils. The samples were
transported daily under chain-of-custody to a local environmental testing laboratory
(Friedman & Bruya, Inc.) for testing and storage.

Approximate locations of environmental samples and test pits are shown on Sheet 1. In
general, the soil samples were collected near potential point sources identified in previous site
documents, around previously unknown potential point sources discovered during excavation,
and from the old fill that was ubiquitous across the site. Testing of one ground water sample at
the site indicated chemical concentrations in ground water were below cleanup standards for
the tested analytes. A summary of the laboratory test data (Table 1) is attached to this report.
Laboratory test certificates are presented in Appendix B.

3.1 Old Fill and Piles

Prior to construction of the Lakeview Building, the thickness of the old fill below the subject
property ranged from less than 10 feet on the north side of the site adjacent to the North 34th
Street retaining wall to approximately 40 feet along the south property line adjacent to North
Northlake Way. The old fill generally consisted of sand, silt, and gravel intermixed with clay,
concrete rubble, cobbles, sawdust and wood (including logs), and other debris.

As part of the planned building construction, the old fill was completely removed over a
portion of the excavation in order to install the underground parking facility. The bottom of
the excavation for the building was terminated at an elevation of approximately 9 feet amsl
(above mean sea level). The approximate contact between the native soils and the fill soils
exposed at the bottom of the excavation is shown on Sheet 1. The fill soils were excavated in
stages, around known contamination hot spots and suspected contaminated soils, as analytical
data for soil samples of the excavation became available. All contaminated soils from known
(previously tested) hot spots, soils with greater than 200 ppm TPH, as determined from testing
of samples during excavation, and suspected contaminated soils immediately adjacent to these
areas above the bottom of the parking garage were removed from the excavation and
transported off-site to Rinker Materials in Everett, Washington, for treatment and disposal.

In the northern portion of the bottom of the foundation excavation, where dense native glacial
soils were observed, we observed no evidence (odor, staining, sheen) of impacted soils during
construction. In the southern two-thirds of the bottom of the foundation excavation, where
older fill soils were observed, some small areas of impacted soils were left in place. Creosote
piles were observed at the southwest corner of the building and in the central third of the
building, near the fill/native contact. Many of these piles were removed. Some creosote piles
were left in place when it was not possible to pull them out of the foundation subgrade soils.
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Some creosote-contaminated soils can be expected within approximately 6 inches of the pile
surface at the locations of the piles.

Soil test data indicate that metals concentrations and the majority of the hydrocarbon (diesel
and motor oil) concentrations in soils were below MTCA Method A cleanup levels throughout
the majority of the site at the bottom of the foundation excavation. The only observed area
where elevated hydrocarbon concentrations above the MTCA Method A cleanup level were left
in place in soils beneath the building was in the extreme southeast corner of the site, in the
vicinity of test pit TP-205. Concentrations of diesel and motor oil in soil samples below the
building subgrade are shown on Sheet 1. Based on these results and field observations, the
approximate limits of contamination left in place below the building are presented on Sheet 1.
The soils in these areas commonly exhibit a petroleum sheen, staining, and odor. We also
observed occasional piles in these areas.

3.3 Augercast Pile Installation

AESI was on-site continuously during installation of the augercast piles to observe the soils for
indications of contaminants and document the installation of the piles. The soil conditions
observed during installation of the augercast piles is in general agreement with the soil
conditions documented in previous site studies. If evidence of contaminant impact (odor,
sheen, discoloration, etc.) was observed in the soil cuttings during drilling, the soils were
segregated and transported off-site to Rinker Materials in Everett, Washington, for treatment
and disposal.

3.6 Native Soils

Excavation activities by the general contractor, Foushée, and their subcontractors to construct
the new building have removed all of the old fill from the northern third of the building
footprint. The native soils typically consisted of stiff to hard silt, and dense to very dense,
sand and .gravel. Only one small area of native soils in the east end of the building footprint,
very near the contact with the overlying fill, shows evidence of contamination associated with
treated piles observed in the area. No evidence of contamination was observed throughout the
remainder of the native soils in this area of the building.

4.0 CONCLUSION

Construction of the new Lakeview Building has resulted in the removal of soils containing
petroleum hydrocarbon , chromium, and arsenic concentrations above the MTCA Method A or
Method B cleanup criteria for these contaminants. All of these soils were transported off-site
by City Transfer to Rinker Materials in Everett, Washington, for treatment and disposal.
Some soils containing above-MTCA-cleanup concentrations of petroleum and chromium
remain in the subgrade soils below the lower level concrete parking slab in the south half of the
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site. In AESI’s opinion, these soils present a low risk to the development, considering they
represent only a small percentage of the total area of the subgrade below the lower level
parking slab, combined with the thickness of the concrete slab and the forced air ventilation
that has been installed in the parking area. We understand the slab sub-drains installed below
the lower parking level slab have been tied in to the existing parking structure drainage for the
parking garage to the south. In our opinion, the property has been remediated to the
requirements of the MTCA, and no further remedial action or monitoring is required.

We have enjoyed working with you on this project. If you should have any questions, or
require further assistance, please do not hesitate to call.

Sincerely,
ASSOCITATED EARTH SCIENCES, INC.
Kirkland, Washington

Frank S. Mocker, P.G., P.E.G. Jon Sonxirgaard P.G, P.E.G.
Senior Staff Geologist ipal Geplogist

Attachments: Sheet 1:  Environmental Sample Location Map
Table 1:  Summary of Laboratory Test Results
Appendix A: Reports by AESI and Others
Appendix B: Laboratory Analytical Results
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GEOTECH

| CONSULTANTS, INC.
' 13256 N.E. 20th St. (Northup Way), Suite 16

Bellevue, WA 98005

| (206) 747-5618
FAX 7478561

September 20, 1988

JN 88318

The Quadrant Corporation
P.O. Box 130
Bellevue, Washington 98009

Attention: Barbara Chilcote

Subject: Preliminary Geotechnical Engineering Study
Proposed Quadrant Lake Union Center
Seattle, Washington

Gentlemen:

We are pleased to present this preliminary geotechnical
engineering report for the proposed Quadrant Lake Union Center
to be constructed in the 406 to 908 blocks of North 34th Street
in Seattle, Washington. The purpose of our work was to explore
site conditions and provide earthwork and foundation design

criteria for planning purposes.

The subsurface conditions of the proposed building site
were explored with eight test borings. We found the site to be
underlain by dense to very dense silty sands generally at depths
of thirty to forty feet. Loose silts and sands, and occasion-
ally soft peat, overlies the dense soils. Structural 1loads
should be transferred to the dense underlying soils using
augercast piers or driven piling. Laboratory tests on several
soil samples showed no significant contamination.

The attached report contains a more detailed discussion of
the study and recommendations. If there are any questions, or
if we can be of further service, please contact us.

Respectfully submitted,

GEOTECH CONSULTANTS, INC.

ames R. Finley, Jr. P.E.
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QUADRANT LAKE UNION CENTER
SEATTLE, WASHINGTON

This report represents the results of our preliminary
geotechnical engineering study of the site of the proposed
Quadrant Lake Union Center in Seattle. The site is located in
the 490 to 900 blocks of North 34th Street in the Fremont
district of Seattle. The general 1location of the site is
illustrated on the Vicinity Map, Plate 1. Based on  our
discussions with Quadrant, we anticipate that the development
will include office and multi-use buildings. ~The buildings
along the waterfront will be two to three stories in height and
the bu1ldlngs further back from the waterfront may be up to six
stories in height. One conceptual plan shows a total of
nineteen buildings in the development, including the new Burke
Building and two existing buildings which would remain.

SITE CONDITIONS

SURFACE

The existing building locations and the site configuration
is 1illustrated on Plate 2. The property south of North 34th
Street is roughly triangular in shape and covers approximately
fourteen acres. The portion of the planned center which we
studied lies between North 34th Street and the Lake Washington
Ship Canal, and between Phinney Avenue North and Aurora Avenue
North. The Fremont Bridge divides the property into an eastern
and western half, while the Aurora Bridge crosses high above the
property along the eastern edge of the site. The property is
bounded on the north by a retaining wall that supports North
34th Street. The wall rises from zero feet in height at the
west end of the site to a maximum height of twenty-seven and
one-half feet at the Fremont Bridge. The wall then drops to a
height of thirteen .feet at .the eastern property line.
Topographically, the site is relatively flat, except along the
bank of the canal. Twelve buildings (A through L) presently
occupy the site along with parking garages and storage areas
under the Fremont Bridge. Bu1ld1ngs G through K are of wood-
frame construction, with the remaining buildings being of brick
and/or concrete construction. Evidence of distress caused by
differential settlement is visible on the elevation of Buildings
B and M. Those areas on the site not covered by buildings are
generally paved with asphalt.

GEOTECH CONSULTANTS INC.
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SUBSURFACE

The subsur face conditions were explored by eight borings at
the approximate locations shown on Plate 2. The borings were
drilled on August 31 and September 1 and 2, 1988, using a truck-
mounted hollow stem auger drill. Samples were taken at five (5)
foot intervals using a standard penetration sampler. This two-
inch outside diameter split spoon sampler is driven into the
soil with a one hundred forty (146) pound hammer falling thirty
(38) inches. The number of blows required -to advance the
sampler a given distance is an indication of the soil density or
consistency. A geotechnical engineer from our staff observed
the drilling process, logged the test borings, and obtained
representative samples of the soils encountered. The Test
Boring Logs are attached to this report as Plates 3 through 1@.

The uppermost soil unit is fill consisting of loose silt
and .sand. The fill thickness varies from three feet near the
western edge of the property to thirty feet or more in the
eastern portion. ~ Underlying the fill, we encountered medium.
dense silty sand and silt to a- depth of thirty to forty feet.
In several borings we encountered a five to ten-foot thick layer
within this unit that was dense, however, it 'is underlain by
loose soils. A layer of peat, approximately three feet thick,
was also found in this soil unit at a depth of thirty-one feet
in the eastern portion of the site. Dense to very dense glacial
till consisting of silty, gravelly sand underlies the entire
site at depths generally beginning at thirty-five to forty feet
and extending to a maximum explored depth of forty-four feet. -

The final logs represent our interpretations of the field
logs and the results of the laboratory examination and tests of
field samples. The stratification lines on the logs represent
the approximate boundary between soil types. 1In actuality, the
transition may be gradual.

GROUNDWATER

Groundwater levels at the site will be controlled by the
level of the Lake Washington Ship Canal. Groundwater seepage
was observed at a depth of 2.5 to 17.5 feet in the test borings.
The water levels reflect the locations of seepage through the
side of the boring walls at the time of the drilling. Longer
term water level monitoring was not conducted. It is expected
that light seepage could occur at elevations above the canal
level in permeable =zones recharged from the hillside to the
north of the site. ‘

GEOTECH CONSULTANTS INC.



The Quadrant Corporation JN 88318
September 20, 1988 Page 3

CONCLUSIONS AND RECOMMENDATIONS

GENERAL

We explored the subsur face soil conditions of the site with
eight test borings. Dense to very dense glacial till soils
consisting of silty, gravelly sand was encountered generally at
depths of thirty-five to forty feet, overlain by loose silty
sand and silt. Near the surface, beneath the asphalt which
covers most of the site, we encountered concrete slabs in five
of the test boring sites. 1In our opinion, the underlying dense
native soils may be relied upon to support moderate to heavy
loads. Structural loads may be transferred to this underlying
bearing horizon using either augercast concrete piers or treated
timber piles. Inasmuch as the piers, or piles, will be end-
bearing they will not be affected by seismic liguifaction of the
loose, saturated upper soils. We point out, however, that
driving piles in a highly developed area, such as the Fremont
District, is often looked upon with disfavor by local residents.
Damage, real or imagined, is often attributed to pile-driving
opera-tions. Minimum pier or pile lengths of thirty-five to
forty-five feet, based on existing grade, may be anticipated.

For the heavier buildings, we recommend using augercast
piers rather than timber piles because of their greater load-
bearing capacity. The use of augercast piers would be subject
to review by DCLU if the pier length exceeds thirty times the
diameter since the Uniform Building Code (UBC) does not
specifically address augercast piers. We also recommend that
the lowest level of any of the proposed buildings be at least
slightly higher than the highest level of the canal, although
some groundwater seepage can be expected at any level of
excavation in this area.

AM Test, Inc. of Redmond tested six soil samples for
contamination from oil and grease, priority pollutant metals,
and/or pentachlorophenol (wood preservative). No significant
amounts of any of these contaminants were found Results of the
tests are attached to this report.

AUGERCAST CONCRETE PIERS

Augercast piers should be installed with continuous flight,

hollow stem auger eguipment. Concrete grout must be pumped
continuously through the auger as the auger is withdrawn. The

rate of withdrawal should not exceed nine (9) feet per minute.

GEOTECH CONSULTANTS INC.
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The grout pressure at the grout pump should be in the range of
15¢ to 25¢ psi, depending on the length of feeder hose used.
The pump should be equipped with a calibrated stroke:counter so
that grout volumes may be calculated. For a sixteen (16) inch
diameter pier with five (5) feet of penetration into the very
dense sand strata, an allowable capacity of thirty (36) tons may
be assumed. The pier capacity can be increased by three (3)
tons per additional foot of embedment to a maximum capacity of
seventy-five (75) tons per pier. For wind or seismic loads the
allowable load can be increased by one-third. We can provide
design criteria for different pier diameters if 'greater
capacities are required. Based on limited test boring
information, we estimate a minimum pier length of about thirty-
five (35) to forty-five (45) feet will be required.

We estimate that total settlement of single piers will be
on the order of one-half inch. Most of this settlement should
occur during the construction phase as the dead loads are
applied. The remaining post-construction settlement would be
realized as the 1live-loads are applied. We estimate
differential settlements over any portion of the structures
should be less than about one-quarter inch. No reduction of
pier capacity for group action will be necessary if the piers
are spaced a minimum of three pier diameters apart (centerline

to centerline) .

Lateral pier capacity is generally governed by deflections
at the top of the pier which depend on the pier stiffness with
respect to the surrounding soil near the upper portion of the
pier, the length of the pier, and the degree of fixity at the
pier cap. We suggest for design purposes that a lateral pier
capacity value of two tons should be used. Greater lateral load
values may be possible, depending on the reinforcing in the
pier. Passive earth pressure on the grade beams will also
provide some lateral resistance. Passive earth pressures on the
grade beams can be assumed to be equal to that exerted by a
fluid having a density of three hundred pounds per cubic foot
(pcf). The piers should be reinforced their entire length.

As the completed pier below ground cannot be observed, -
judgement and experience must be used as the Dbasis for
determining the acceptability of a pier. Therefore, we
recommend that the installation of all piers be observed by a
qualified geotechnical engineer who can fully evaluate the
contractor's operation, collect and interpret installation data,
verify bearing stratum elevations, and who would understand the
implications of variations from normal procedures with respect

GEOTECH CONSULTANTS INC.
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to the design criteria. We suggest the contractor's equipment
and procedures be reviewed by Geotech Consultants prior to the
start of construction.

DRIVEN TIMBER PILES

The proposed structures may be supported on sound pressure-
treated Class B piles driven into the underlying. 'very dense
silty sandy soils. The piles should conform to the
specifications as outlined in the Uniform Building Code Standard
25-14 for end bearing piles. Timber piles should have a minimum
butt diameter of twelve inches and a minimum tip diameter of
eight inches. Driven piles should be placed no closer than
three pile diameters, center line to center line.
Alternatively, steel piles can be used to support heavier loads
per pile. Specific criteria for high capacity pipe piles can be
developed once the load capacity requirements are known. We
recommend, however, that augercast piers be used if high

capacities are needed.

For wood piles an allowable bearing capacity of thirty tons
can be used. The piles should be driven to refusal. Refusal is
defined as thirty blows per foot for ‘the last one foot of
driving, when driven with a hammer having a rated energy of
fifteen thousand (150¢¢) foot-pounds. The minimum penetration
is ten feet below grade. The piles should be marked in one foot
increments to facilitate the recording of blow counts during the
driving process. The pile number should be clearly marked on
the location stake. We recommend that the piles be driven with
a steam, air or diesel hammer with fixed leads.

Based on the test boring information, we expect that wood
pile lengths will vary between thirty-five and forty-five feet
below existing grade. Because soil conditions can be variable,
we recommend that at least four test piles per building be
driven, before ordering of production piles, to obtain a more
accurate estimate of pile 1lengths and to determine driving
characteristics. The piles and hammer used should be the same
type as to be used in production driving. Geotech Consultants
personnel should observe the installation of both the test piles
and production piles on a full-time basis.

We anticipate timber piles which are driven to refusal,
will have total or differential settlements on the order of one-

guarter inch.

Lateral loads due to wind or seismic forces may be
restricted by the piles and by passive pressure on the grade

beams. We anticipate piles will have a lateral capacity of one

GEOTECH CONSULTANTS INC.
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ton per pile. Additional lateral loads can be resisted by
battered piles, friction between the slab and the subgrade, and
passive earth pressures on the grade beams. Piles may be
battered at an angle of 1:5 (horizontal to vertical) without
reduction of vertical load capacity. A coefficient of friction
of ‘.35 may be used between the floating concrete slab and
subgrade. Passive earth pressures on the grade beams can be
assumed to be equal to that exerted by a fluid having a density
of three hundred (36@) pounds per cubic foot (pcf).

SLAB-ON-GRADE FLOORS

Inasmuch as piers (or piles) will be used for structural
support of the buildings, a decision must be made on whether or
not to transfer floor loads to the pier system. Construction of
a grade slab floor over the existing fill involves some degree
of risk. If floor 1loads are to be low and some irregular
settlement and cracking can be tolerated, the slabs can be
supported on the existing fill soils. One precaution which
could be employed would consist of proof-rolling of the building
area with a loaded dump truck. Any soft areas encountered would
then be excavated and replaced with select imported material.

We recommend that concrete slabs be placed over at least
one foot of granular structural fill. Isolation joints should
be provided where the slabs intersect columns and walls.
Control and expansion joints should also be used to control
cracking from expansion and contraction. Saw cuts or preformed
strip joints used to control shrinkage cracking should extend
through the upper one-fourth of the slab. The spacing of
control or expansion joints is a function of the amount of steel
placed in the slab. Reducing the water/cement ratio of the
concrete and curing of the concrete by preventing evaporation of
free water until cement hydration occurs will also reduce
shrinkage cracking. ‘

A 6-mil polyethylene plastic vapor barrier should be used
under floors likely to receive an impermeable floor finish or
where passage of water vapor through the floor is undesirable.
Based on American Concrete Institute recommendations, we suggest
placing a two to three-inch layer of sand over the vapor barrier
to protect the vapor barrier and to allow some moisture loss
through the bottom of the slab to reduce warping in the curing
process. Sand should be used to aid in the fine grading process
of the subgrade to provide uniform support under the slab.

GEOTECH CONSULTANTS INC.
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PERMANENT RETAINING AND FOUNDATION WALLS

Retaining and foundation walls should be designed to resist
lateral earth pressures imposed by the soils retained by these
structures. Walls that are designed to yield an amount equal to
at least @.¢¢92 times the wall height can be designed to resist
the lateral earth pressure imposed by an equivalent fluid with a
unit weight of thirty-five (35) pounds per cubic foot (pcf). If
walls are to be restrained at the top from free movement, a
uniform force of one hundred (100) pounds per square foot (psf)
should be added to the equivalent fluid pressure force. For
calculating the base resistance to sliding, we recommend using a
passive pressure equivalent to that exerted by a fluid having a
density of three hundred (300) pcf and a coefficient of friction
of #.46. It is assumed that no hydrostatic pressures act behind
the wall and that no surcharge slopes or loads will be placed
above the walls. If surcharges are to be applied, they should
be added to the above lateral pressures.

Retaining and foundation walls should be backfilled with
compacted free-draining granular soils containing no organics.
The wall backfill should contain no more than 5 percent silt or
clay and no particles greater than four inches in diameter. The
percentage of particles passing the No. 4 sieve should -be
between 25 and 78 percent. Alternatively, a geotextile drainage
product such as Miradrain or Enkadrain may be used. The purpose
of this is to assure that the design criteria for the retaining
wall is not exceeded because of a build-up of hydrostatic
pressure behind the wall.

SITE DRAINAGE

We recommend the use of footing drains at the base of all
footings and earth retaining walls. Roof and surface water
drains must be kept separate from the foundation drain system.
The footing drains should be surrounded by at least six inches
of one-inch-minus washed rock. The rock should be wrapped with
non-woven geotextile filter fabric (Mirafi 14@N, Supac 4NP, or
similar materials). At the highest point, the perforated pipe
invert should be at least as low as the bottom of the footing
and/or crawl space and it should be sloped for drainage. A
typical footing drain detail is attached to this report as Plate
14.

The excavation and site should be graded so that surface
water is directed off the site and away from the tops of slopes.
Water should not be allowed to stand in any area where
buildings, slabs, or pavements are to be constructed. During

GEOTECH CONSULTANTS INC.
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construction, loose surfaces should be sealed at night by com-
pacting the surface soils to reduce the infiltration of rain
into the soils. Final site grading in areas adjacent to
buildings should be sloped at least two percent away from the
building, except where the area adjacent. to the building is

paved.

Some groundwater seepage is possible, and, if encountered
in the excavation, the water should be drained away from the
site by use of drainage ditches, perforated pipe ‘or French
drains, or by pumping from sumps interconnected by shallow
connector trenches at the bottom of the excavation.

EXCAVATIONS AND SLOPES

We are unaware of any planned excavated slopes other than
for utility trenches. In no case should excavation slopes be
steeper or greater than the limits specified in local, state,
and national government safety regulations. Temporary cuts up
to a height of four feet may be made vertical. For slopes
having a height greater than four (4) feet, the cut should have
an inclination no steeper than 1l:1 (horizontal:vertical) from
the top of the slope. It should be noted that the sands will
cave suddenly and without warning. Utility contractors should
be especially aware of this potential danger.

all permanent cut slopes into native dense soils should be
inclined no steeper than 2:1 (horizontal:vertical). Fill slopes
also should not exceed 2:1 (horizontal:vertical). Water should
not be allowed to flow uncontrolled over the top of any slope.
Also, all permanently exposed slopes should be seeded with an
appropriate species of vegetation to reduce erosion and improve
stability of the surficial layer of soil.

PAVEMENT AREAS

All parking and roadway areas may be supported on native
soils or existing fills provided these soils can be compacted to
95 percent density and are stable at the time of construction.
Structural fill and/or fabric may be needed to stabilize soft,
wet -or unstable areas. However, we recommend using Supac 5NP,
manufactured by Phillips Petroleum Company, or a non-woven
fabric with equivalent strength and permeability character-
istics, and at least one foot of Class A gravel structural £fill
under the pavement section. The subgrade should be evaluated by
Geotech Consultants, Inc. after the site is stripped and cut to
grade. The upper twelve (12) inches of pavement subgrade should
be compacted to at least 95 percent of the maximum density.

GEOTECH CONSULTANTS INC.
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Below this level, a compactive effort of 98 percent would be
adequate. All subgrade areas must also be in a stable, non-
yielding condition prior to paving. The pavement section for
lightly loaded traffic and parking areas should consist of two
(2) inches of asphalt concrete (AC) over four (4) inches of
crushed rock base (CRB) or three (3) inches of asphalt treated
base (ATB) . We recommend that heavily loaded areas be provided
with three (3) inches of AC over six (6) inches of CRB or four
(4) inches of ATB. The heavily loaded areas are those areas
such as main driveways and areas with truck traffic, especially
where trucks are turning. These guidelines are based on our
experience in the area and on what has been successful in
similar situations. We can provide recommendations based on
expected traffic loads and R value tests, if requested. Some
maintenance and repair of limited areas can be expected. To
provide for a design without the need for any repair would be
uneconomical.

SITE PREPARATION AND GENERAL EARTHWORK

We recommend that existing building foundations, floor
slabs and pavement be removed from the proposed building areas.
Structural fill under floor slabs and foundations should be
placed in horizontal lifts and compacted to a density equal to
or greater than 95 percent of the maximum dry density in
accordance with ASTM Test Designation D-1557-78 (Modified
Proctor) . The fill materials should be placed at or near the.
optimum moisture content. Fill under pavements and walks and
behind retaining walls should also be placed in horizontal lifts
and compacted to 90 percent of the maximum density except for
the top twelve (12) inches which should be compacted to 95
percent of maximum density.- The allowable thickness of the fill
lift will depend on the material type, compaction equipment and
the number of passes made by the equipment. In no case should
the lifts exceed twelve (12) inches in loose thickness. Geotech
Consultants, Inc. should observe site conditions prior to fill
placement. . On-site soils will generally be unsuitable for use
as structural fill or backfill.

Ideally, structural fill which is to be placed in wet
weather should consist of a granular soil having no more than 5
percent material passing the No. 200 sieve. The percentage of
particles passing the 200 sieve should be measured on that
portion of the soil passing the three-quarter inch sieve.

GEOTECH CONSULTANTS 1INC.
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LIMITATIONS

Geological factors such as stratigraphic discontinuities
that occur between test borings and soil exposures, Or
variations in groundwater conditions are not predictable with a
limited exploration program  Or conventional engineering
analysis. Such non-quantifiable risks must be borne by the

owners.

This preliminary report has been prepared for specific
application to this project and for the exclusive use of The
Quadrant Corporation” and their representatives. Our

. recommendations and conclusions are based on the site materials

observed, selective laboratory testing and engineering analyses.
The conclusions and recommendations are professional opinions
derived in accordance with current standards of practice within
the scope of our services and within budget and time
constraints. No warranty is expressed or implied. The scope of
our services does not include services related to construction
safety precautions and our recommendations are not intended to
direct the contractor's methods, techniques, seguences oOr
procedures, except as specifically described in our report for
consideration in design. We recommend that this report, in its
entirety, be included in the project contract documents for the
information of the contractor. :

ADDITIONAL SERVICES

It is recommended, when more complete site plans are
available, that Geotech Consultants, Inc. review these plans.
Additional test borings may be reqguired to develop specific
criteria for the building foundation. The additional
exploration reqguired will depend on building locations and

foundation loads.

It is also recommended that Geotech Consultants, Inc. be
retained to provide geotechnical consultation, testing, and
observation services during construction. This is to confirm
that subsurface conditions are consistent with those indicated
by our exploration, to evaluate whether earthwork and foundation
construction activities comply with the intent of contract plans
and specifications, and to provide recommendations for design
changes in the event subsurface conditions differ from those
anticipated prior to the start of construction. We recommend

GEOTECH CONSULTANTS INC.
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that a representative of our firm be present during placement of
structural fill to observe the process and to conduct density

tests in the fill.

The following plates are attached and complete this report:

Plate 1 ‘ Vicinity Map

Plate 2 Test Boring Location Plan
Plates 3 - 10 Test Boring Logs

Plates 11 - 13 Grain Size Analysis

Plate 14 Footing Drain Detail
Attachment AM Test Analysis Report

Respectfully submitted,

GEOTECH CONSULTANTS, INC.
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20

25

30

35

40

BORING |

\ d@ . Elevation:
KPR &
Y NI
0{9 Q\e 69 \0‘(
T o o¢ uscs Description Depth
ASPHALT, crushed rock, fine dark brown to gray sand,
Driller reports rocks or concrete fragments.
: 24.8| 1 8 ' %E/ Brown .SANDY SILT with organics to gray sand, dry to
SM| moist, loose, (Fill)
o B;own to gray very silty SAND, with silt layers
2 24 F l'iﬁf fine-grained, moist, medium dense
3] 22 L!i becomes medium grained
L-' . :‘J' .
41 12 l'SM” becomes wet
| "ML
s| |
o 16 | JH
71 36 [T Gray:=very=SILTY-SAND-with-occasional gravel, wet, dense
| suf .
8] 81

Test Boring terminated at 39 feet below existing®
grade. Groundwater seepage at 15 feet while ’
drilling.

»JB‘L"
3
?
X%
[oo1 2
w3
;.

TEST BORING LOG .
GEOTECH QUADRANT LAKE UNION CENTER

SEATTLE, WASHINGTON

Date: Logged By: Plate:

SEPT. 1988 DBG 3




BORING 2

\ e} . Elevation:
S ¢ . QOQ
.0\" &Q oe \Q*é
¥ & ¢ Uscs Description Depth
i A l ASPHALT
[ 1 5 :%2;{ Brown/Black SAND/SILT with charred wood, dfy,
. ; | MLl loose, (Fill) :
I w EEE
[ T a0 62 | Brown SILTY SAND with silt layers, medium grained,
SR wet, dense
10 _ |SM [
i 3| 10
s |- Gray GRAVELLY SANDY SILT, wet, medium dense
: 41 50 I becomes dense
20 | M}
- | SM
i 5] 52 Gray very SILTY very GRAVELLY SAND, wet to
saturated, dense
25 -
i 6| 14 "
30 i~ —
i 7 57 Gray SILTY GRAVELLY SAND, fine to medium grained,
35 |- wet, very dense, (Glacial Till)
i 8 50
90 " Test Boring terminated at 39 feet below existing
grade. Groundwater .seepage encountered at 6%
feet while drilling.
: TEST BORING LOG
ﬁ go%?uTL'E\%g QUADRANT LAKE UNION CENTER
;\ SEATTLE, WASHINGTON
‘}' - e g Job No.: Date: Logged By: Plote
BT 88318 | SEPT. 1988 DBGy 4




BORING 3

Depth

0 Elevation:
o\0
NN 8
T ¥ L
0@ Q\Q 6& \é(
o ¢ ¢ ¢ uscs _ Description
] I%PLL'] ASPHALT OVER CONCRETE
N lmlI Dark brown organics SILT & SAND, moist, loose
1] 11 |¢ZJ1J Greenish-gray very SILTY SAND, fine to medium
5| L grained, moist, loose to medium dense
- 17.21 2] 15 ISM becomes gray-tan and wet
ok ANEINR
¥ of :
3| 20 Gray SILTY SAND, medium to fine grained, saturated,
(11| medium dense, with gray SILT layers
|5 - Ht ol of o}
- TLAMNNS
- ‘%ng
i 41 32 ll; L
20 LI
5{ 13 I:.‘:::'. becomes GRAVELLY
25 |- 1L
: 6| 50 IIZ:’_ Gray very SILTY GRAVELLY SAND, wet, very dense
30| I '
i | sl
I 71 50 IL”.Z
35 - XRNNRRE
! ek
Lol | B
40 - B * Test Boring terminated at 39 feet below existing

grade. Groundwater seepage encountered at 13
feet while drilling.

%g GEOTECH

4 CONSULTANTS

TEST BORING LOG
QUADRANT LAKE UNION. CENTER

SEATTLE, WASHINGTON

%
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SEPT.
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BORING 4

d@ . Elevation:
N\ o
-\\) Q \ 5«0
(,\‘,Q\Q (\‘Q \0‘\
T o ¢ uscs Description Depth
°r T ASPHALT ’
10.8 T
1§ 20 smittl Tan SILTY SAND, medium gralned moist, medium
. it dense, (Fill)
i v [hil
I 2 | 1 I{{f",j,' Dark gray slightly SANDY SILT to SILTY SAND, wet,
i T soft
lo - ol
i
I 3113 I:: becomes medium dense :
15 |- :
i 4 | 51 I becomes dense
20 I
- KNKS
SM}:
5137 | By
25 e :‘:n'nc
i 6 | 17 ! 1 becomes medium dense
30 I- {HH
7117 | Wi
5[ i
3 RN
N l Dark Gray very SILTY GRAVELLY SAND, wet, very
1 8 |50 Qi _dense
40 - ‘ Test Boring terminated at 39 feet below existing

grade. Groundwater seepage encountered at 7
feet while drilling.

" TEST BORING LOG
%‘ﬁ GEOTECH QUADRANT LAKE UNION CENTER

CONSULTANTS SEATTLE, WASHINGTON
1 - o e r— Job No.t Date: Logged By Plate !
e 88318 | £PT. 1988 |DBG 6




20

25

.30

35

40

BORING 5

o\} Elevation:
NS &
NG X
¢ & oF uscs Description Depth
oMl ASPHALT & CONCRETE
{ﬂ_, Mottled SAND & SILT with thin layer of organics,
{| | moist, loose, (Fill)
1 15 Ao
H[f{ Gray very SILTY SAND, moist, loose
2| 18 l becomes wet and medium dense
3 53 lSM Tan SILTY SAND, fine to medium grained, wet, dense
@ LT
4| 44 l .| becomes saturated
TS
51 16 ' Gray very SILTY SAND, fine grained with silt
ittiH{ layers, saturated, loose to medium dense
ES&E
6| 25 | M
7 23
SM [
81 50 [Z'.I'.'.'. Gray SILTY slightly GRAVELLY SAND, wet, very dense

Test Boring terminated at 39 feet below existing
grade. Groundwater seepage encountered at 17%
feet while drilling.

GEOTECH

TEST BORING LOG _
QUADRANT LAKE UNION CENTER

2! i CONSULTANTS SEATTLE, WASHINGTON
*:s.—p-w Job No.: Date: Logged 8y: Plate :
’ 88318 SEPT. 1988 | DBG 7
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BORING 6

o\ Elevation:
& \l A\
'\';\é\e§ 69\‘ Ky QQQ
QS
o ¥ (,°° o ¢ Uscs Description Depih
I fH{l] ASPHALT over CONCRETE
1{ 23 WOOD entire sample, has odor probably treated pile
5 -
21 5 ;Sﬁf{ WOOD with some gravel
o |- T
3 11 {;:: Gray SILTY.SAND with some gravel, fine to medium
- ﬁif grained, saturated, loose to medium dense
15 M-
"13.7 | 4| 46 Gray SILTY SAND with silt layers, medium grained,
- H| saturated, dense '
20 1
I SM|
¥
25 - - : LT 3
| Test Boring terminated at 25 feet below existing i
| grade. NO groundwater seepage encountered during!
| drilling. %
30 -
35+

4
) W

GEOTECH
CONSULTANTS

TEST BORING LOG
QUADRANT LAKE UNION CENTER
SEATTLE, WASHINGTON

Job No.: Date: Logged By: Plote :

88318 | SEPT, 198g8| DBG 8




20

25

30

35

BORING 7

d@_ Elevation:
N ¢
NG A
.0\" Q\Q @Q \0* L
¥ o ¢ uscs Description
[l AsPHALT
\ JERRE ,
1 5 lifif Gray SILTY GRAVELLY SAND, fine to coarse grained,
Tl saturated, loose
SM|H
9.8 I X

¥} . Greenish-brown organic SILT and PEAT wet, soft

loose

SM]? Gray SILTY SAND, fine to coarse grained, saturated

Greenish-brown PEAT, wet soft

GEOTECH
CONSULTANTS

é\&

TEST BORING LOG

QUADRANT LAKE UNION CENTER

SEATTLE, WASHINGTON

Job No.t

88318

Dote: Logged 8yt Plote:
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BORING

7 (cont.)

o\} Elevation:
NN &
NI
§’ g 69 \0*\
¥ o ¢ uscs Description Depth
35 TTTT :
- ‘[l . Gray very SILTY SAND, medium grained, saturated
- ] dense
g | 41 | Rsull
a0- F
: 9| 50 if?:.
I : Test Boring terminated at 43 feet below existing
45 ‘ grade. Groundwater seepage encountered at 2%
feet while drilling.
{
: ' TEST BORING LOG
_ A$ GEOTECH QUADRANT LAKE UNION CENTER
& CONSULTANTS SEATTLE, WASHINGTON
1 e P ' Job Wo. ! Date: Logged By: Plate:
R 88318 |SEPT. 1988 |DBG 9 cont,




°} Elevation:
‘§$\ @ 6Q§
6\‘, Q\° QQ \0‘(
o ¥ep o QO Uscs Description Depth
i | ASPHALT
1 13 I Tan-brown SILT & SAND with brick and gravel, moist,
5 i loose, (Fill) '
[ v
2| s | R
=
[ 23.7
23 31 16 I
15
I 4| 18 lML Pounded on Brick
20 |- 4&
[ s| 1 | f
25 -
I 6 6 l metal fragment
30 |-
71 21
5 i Pr«| Brown organic SILT and PEAT, wet, loose
sk 4+ 4 SR , :
4 " TEST BORING LOG
. ¥ GEOTECH QUADRANT LAKE UNION CENTER
A CONSULTANTS

L]
]

4

SEATTLE, WASHINGTON

Job No.:
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Date:

SEPT,

Logged 8y:
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BORING

8 (cont.)

Depih

\ Q\} . Elevation:
S 8 o
6\5 Q\Q £ \0‘ \S
Y o ¢ Usc. Deseription
35 ] TIT
T 8| 31 I;SM{E Gray SILTY SAND with possible brick fragments, fine
40' ;$”;: to medium grained, saturated, medium dense
. ESM:. Dark Gray very SILTY SAND, fine grained, wet very
: 9150/5 ;]T:' dense
45— : " Test Boring terminated at 44 feet below existing

e wm— -

R~
s 4
A

‘..

grade. Groundwater seepage encountered at 6 feet

while drilling.

4

GEOTECH

TEST BORING LOG

SEATTLE, WASHINGTON

QUADRANT LAKE UNION CENTER

i CONSULTANTS
4
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Slope backfill away from

foundation. \

\

|_——— TIGHTLINE ROOF DRAIN

LY
| _—1
@" Do not connect fo footing drain.
BACKFILL
See lext for VAPOR BARRIER
requirements. SLAB j /_ i
WASHED ROCK — o o SEPAANIOINNALE 4 min
. .. '.n_"- N 7
AW S ~
6 min. N& FREE - DRAINING
NONWOVEN GEOTEXTILE™ SAND/ GRAVEL
FILTER FABRIC
4" PERFORATED HARD PVC PIPE
Invert af least as low as fooling and/or
crawl/ space. Slope fo drain. Place
weepholes downward.

A FOOTING DRAIN DETAIL
‘§ - GFOTECH QUADRANT LAKE UNION CENTER
o CONSULTANTS SEATTLE, WASHINGTON

}xﬁg—ﬁw Job No.: Date: Seale: Piate :
= 88318 | SPPT. 1988 N.T.S. 14




QUADRANT LAKE UNION CENTER
ANALYSIS REPORT

Laboratory Client 0il & Grease
Sample No. Identification (uglg)
817829 B-3 #1 <5.0

817830 B-3 #3 ——

817831 B-4 #1 <5.0

817832 | B-4 #2 31.3

817833 B-7 #1 - <5.0

817834 B-8 #2 -



QUADRANT LAKE UNION CENTER
CHEMICAL ANALYSIS RESULTS

METAL B-3 #1 B-4 #1 B-7 #1 B-8 %
ARSENIC 5.9 4.9 4.4 4.3
4.8
SILVER <0.98 <0.85 <0.98 <0.89
<0.96
ANTIMONY <2.0 1.7 <1.9 <1.8
<1.9
BUYLLIUM <0.69 <0.60 <0.69 <0.62
’ <0.67
CADMIUM <0.20 <0.17 <0.19 <0.18
‘ <0.19
CHROMIUM 38 24 31 23
33
COPPER 65 3.9 13 15
12
LEAD 3.1 2.5 5.9 44
' 6.7
NICKEL 35 20 ' 27 25
25
MERCURY ' <0.011 <0.011 0.027 0.012
: 0.008
SELINIUM <0.60 <0.52 <0.58 <0.61
<0.60
THALLIUM <0.098 <0.087 <0.097 <0.091
ZINC 21 13 56 96
58
TOTAL SOLIDS (%) 89.8 81.9 85.5 87.5
88.3

Page 0O(



GEOTECH

' CONSULTANTS

13256 N.E. 20th St. (Northup Way), Suite 16
}Bellevue, WA 98005

1(206) 747-5618

(206) 343-7959

April 18, 1989 JN-9008
‘ Rev. 1

Quadrant Commercial Division
Quadrant Plaza, Suite 500
Northeast 8th at 112th
Bellevue, Washington 98009

Attention: Barbara Chilcote, Development Manager

Subject: Preliminary Environmental Study of Parcels A, B, and C,
Burlington Northern Right-of-Way,
Quadrant Lake Union Waterfront Center,
Seattle, Washington.

Dear Ms. Chilcote:

In response to your recent request, and in accordance with the
terms of -our proposal to Quadrant dated March 3, 1983, the
Environmental Services Division of Geotech Consultants, Inc., has
completed preliminary environmental studies of the referenced
parcels. This report presents a summary of our field exploration
and laboratory methods along with results.

PROJECT DESCRIPTiON/SCOPE OF WORK

The subject parcels are located immediately south- of N. 34th
Street, and extend in an east-west direction from the vicinity of
Phinney Avenue N. on the west to Stone Way N. in the east. At the
time of - our study, the parcels were occupied by railway tracks,
ties, and gravel bedding typical of railroad spur lines.

As noted in the reference proposal, the overall objective for
this study was to provide a preliminary assessment with respect
to the potential for the presence of contamination of soils or
other materials along the railroad right-of-way.




Quadrant Commercial Division JN-9008
April 18, 1989 Page 2

METHODOLOGY

Our approach to the project included execution of the following
tasks: ‘

(1) Visual reconnaissance of conditions along the entire length

(3)

(4)

of the section of right-of-way being acquired was performed
by an environmental scientist from our firm. Using maps
furnished by GQuadrant for reference, documentation regarding
the location of spills, soil discoloration, vegetative
stress, or other conditions which might suggest the presence
of contamination was developed.

Geotech Consultants, Inc., environmental staff acquired and
reviewed aerial imagery from the period 1936 through 1988 in
an effort- to discern railroad operating practices which could
expose a particular area of the right-of-way to greater
potential for contamination.

Geotech staff sampled near-surface soils from selected
localities in the railroad right-of-way. In selecting
sampling localities, an effort was made to assess areas of
obvious soil staining as “worst case” examples, and to
evaluate seemingly unaffected areas for the purpose of
assessing "background" conditions.

Soil samples were obtained from various localities usinhg hand
excavation implements and were immediately placed in
laboratory-sterilized glassware with teflon sealed 1lids.
Samples were stored in an iced chest at the site and taken to
the lab 1in this condition to preserve sample integrity. Each
sample container was clearly labeled as to sampling location,
unique identifying sample number, the name of the individual
geologist/engineer doing the sampling, and the date and time.

Sampling locations were documented on the maps furnished by
Quadrant, with locations fixed by reel tape measurements from
kKnown landmarks along the right-of-way. EPA recommended
protocols for sample management including maintenance of
chain of custody documentation were observed at each stage of
the project.

GEOTECH CONSULTANTS, INC.
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(5) Following preliminary review of aerial imagery, and
based on observations made during the route reconnaissance,
the decision was made to evaluate soils for petroleum
hydrocarbons, polychlorinated biphenyls (PCB’s), organic
halides (screen), and chlorinated herbicides including [2,4-
Dl, (2,4,5-TP], [2,4,5-T], and dicamba. These compounds were
considered as the most likely contaminants to be present
based on observations and review of historical use or
activity on the right-of-way.

Analysis for the contaminants noted in the preceding
paragraph was accomplished using the following methods:

* Total petroleum hydrocarbons, EPA Method 418.1.
* Chlorinated Herbicides in soil, EPA Method 8150.
* PCB’s in soil, EPA Method 8080.

" x Total Organic Halides (TOH), EPA Method 8010.

RESULTS OF STUDY

GeneraT Observations - Surficial Conditions

Soils observed within the railway bedding and right-of-way
generally consist of sandy-gravel overlying dark sandy soil
containing coal fragments. The upper gravel "ballast" ranges from
approximately one (1) to three (3) inches in thickness, and is
generally discontinuous throughout the length of the right-of-
way. The coal-bearing layer is approximately four (4) inches in
thickness, and may be found at most locations along the railway.
Beneath the coal-bearing 1layer 1is brown silty to sandy gravel
which is the "native" soil in this area.

Table A appended to this report provides a convenient descriptive
index to conditions found along the right of way during our
reconnaissance and sampling effort. Each sampling locality number
correlates with 1locations noted on the Sample Location Plan,
Plate 1, appended to this report.

A brief review of the descriptions provided in Table A should be
sufficient for the reader to conclude that several relatively
small areas of obvious soil contamination ‘by "oil1" were visible
at the time of the reconnaissance, and that an abundance of coal

GEOTECH CONSULTANTS, INC.



Quadrant Commercial Division JN-9008
April 18, 1989 Page 4

fragments were present 1in the right-of-way area and railway
bedding. '

Results of Laboratory Analysis

Petroleum Hydrocarbons

As noted in the appropriate column of Table A appended to this
report, hydrocarbon analysis of soils obtained from stained areas
along the railroad right-of-way detected concentrations ranging
from 128 parts per million (ppm) in sample number 6 to 11,700 ppm
in sample number three. The significance of these results rests
in part with guidelines for clean-up of petroleum spills outlined
in a Washington Department of Ecology (WDOE) guideline document
entitled "Policies and Procedures for Underground Storage Tank
Removal”, dated August 1, 1988. In the cited document, a target
maximum concentration for clean-up of "0il" 1in soils is set at
200 ppm. Applying this guideline to the data presented in Table
A, it is clear that many of the small surficial spills at the
site would require clean-up under existing WDOE guidelines.

Polychlorinated Biphenyls (PCB’s)

As noted in Table A, of the two samples analyzed for PCB’s
(samples 3 and 11), PCB’s were only identified in sample 3 at a
concentration of 4,000 parts per billion (ppb). Under definitions
provided in applicable sections of the Dangerous Waste
Regulations of the State of Washington, specifically Chapter 173-
~303-071 (k) WAC, materials containing less than one to two parts
per million (i.e. 1,000 to 2,000 parts per billion) would be
excluded from designation as dangerous waste. Unfortunately, as
the material analyzed in the sample obtained at sampling locality
3 on this project contained 4,000 ppb, it technically qualifies
as dangerous waste under the cited regulations, ‘et seqg. As
explained 1in greater detail 1in the conclusions section of the
report, the PCB problem appears to be relatively small in scope.

Herbicides

As noted in Table A, for the two samples analyzed for herbicides
(samples 2 and 10), concentrations ranged from 50 ppb for 2,4,5-
TP in sample number 2 to 310 ppb 2,4-D in the same sample. With
respect to 2,4,5 T, the maximum concentration detected in the
sample set was 250 ppb in sample number 2.

GEOTECH CONSULTANTS, INC.
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Under section 090 (8) of the Dangerous Waste Regulations, Chapter
'173-303 WAC, maximum allowable concentrations for herbicides
prior to designation of a material as "dangerous waste"” are 10
parts per million (read this as 10,000 ppb for comparison to the
results of this study) for 2,4-D. For 2,4,5-TP(silvex), the
maximum allowable concentration 1is 1 part per million (1,000
ppb). Comparing the results presented 1in Table A to the
regulations, it appears that the maximum concentration of 2,4,5-
TP(silvex) detected in our samples of site soils was only 13
percent of the maximum allowable. Similarly,  the highest
concentration of 2,4-D detected in our samples of site soils was
only 3 percent of the maximum allowable under the cited
regulation.

Total Organic Halides
No organic halides were detected in a screening of site soils for

these compounds wusing gas chromatography at a system detection
limit of 75 parts per billion.

CONCLUSIONS/RECOMMENDATIONS

Based on the information ‘developed as a result of this
preliminary study, it would appear that with the exception of a
few isolated small scale accumulations of o0il, the subject
parcels are free from hazardous or toxic substances as defined
under the Resource Conservation and Recovery Act (RCRA - 42 USC,
6901, et seq.), The Federal Water Pollution Control Act (33 USC,
1257, et seq.), The Clean Air Compensation and Liability Act (42
usc, 2001, et .seqg.), The Comprehensive Environmental Response,
Compensation and Liability Act of 1980 (CERCLA: 42 USC, 9601, et
seq.), and the recently enacted Washington State Senate Bill 6085
(known formally as the "State Superfund Act"), and that such
substances have not been generated, stored, or disposed of on the
subject parcels.

As noted in earlijer sections of the report, PCB’s were detected
in the oil-stained materials in sample number 3 in concentrations
exceeding the maximum allowable concentrations under existing
regulations. Based solely on field observations, a preliminary
estimate of the maximum volume of material which could require
removal at the sample number 3 1location is approximately seven

RENTENH CNANQLII TANTS . TNC.
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(7) cubic feet or roughly 52 gallons. A preliminary estimate for
trucking and disposal fees excluding site excavation, special
protection for staff, and supplemental analysis is approximately
$700. This figure is not to be used 1in any manner except for
purposes of discussion, and may be revised. .

While it is unlikely that this occurrence presents an immediate
threat to public health or environmental resources, further
interaction with the materials through such activities as clean-
up, disposal, or construction would necessitate implementation of
personal protective precautions for staff, and proper clean up
and disposal procedures. ‘

The Dangerous Waste Regulations, Chapter 173-303 WAC provide
excellent guidance with respect to management of the PCB-
containing materials. Briefly, the reguired management steps and
applicable regulations -include the following:

(1) Complete WDOE notification Form 2 to obtain waste generator
number. WAC 173-303-060. :

(2) Arrange for disposal of PCB material at an approved
Treatment, Storage, and Disposal (TSD) facility possessing
proper EPA permits authorized under 40 CFR Part 271. WAC-173
-303-141.

(3) Package the material in acceptable overpack drums or other
storage devices as advised by the TSD facility. During all
phases of excavation and packaging, personal protection
equipment shall be worn by workers. For the sake of brevity
here, we will be pleased to provide details for this activity
at the time the clean up work is contemplated.

(4) Prior to offering the material for shipping to TSD, complete
an appropriate manifest prepared in accordance with
instructions as described in the uniform manifest Appendix of
40 CFR, Part 262. (See WAC-173-303~-180)

(5) Following clean-up, obtain and analyze a supplemental sample
for PCB’s to provide confirming documentation with respect to
the adequacy of the clean-up.

The Environmental Services Division of Geotech Consultants, Inc.,
maintains a staff of highly qualified and experienced staff, and

GEOTECH CONSULTANTS. INC.
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is fully prepared to assist the Quadrant Corporation 1in managing
various aspects of the remediation activity as outlined in the
preceding paragraphs.

LIMITATIONS

This report has been prepared for specific application to this
project in a manner consistent with that level of care and skill
normally exercised by members of the environmental science
profession currently practicing under similar conditions 1in the
area, and 1in accordance with the terms and conditions set forth
in our proposal dated March 3, 1989. This report is for the
exclusive use of the Quadrant Corporation, and their
representatives. No other warranty, expressed or implied, is
made. If new information is developed in future site work which
may include excavations, ‘borings, studies, etc., Geotech
Consultants, 1Inc., should be allowed to reevaluate the
conclusions of this . report and to provide amendments as required.

We appreciate the opportunity to provide environmental consulting
services on this 1interesting project and we trust that the
information presented here will be of value as you move forward
in your development efforts. If you have any guestions or if we
may be of service, please do not hesitate to contact us.

.Respectfully submitted,

GEOTECH CONSULTANTS, INC.

John F. Cole
Senior Environmental Geologist

Don W. Spencer, M.Sc.
Vice President
Director - Environmental Services
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ABLE A - ES LTS GF LA BGRAT“PY ANALYSIS AND DESCRIPTION OF SAMPLING LOCALITIES
| ‘drant Lake Union Weterfront Center - Railroad Rioht of ¥ay Parcels
ltech Cen sultants, Inc., Don W. Spencer, W.S5c,
i PLING Petroleum  FCB's Herbicides in Soil Description of Sampling Locality
IATION Hydrccarn., 2,4-0 2,4,5-TP 2,4,5-T Dicamba
{ PPM) {FPB) {PPB) (PPB) (PPB) (PPB)
; i 24 HA NA NA NA NA Centerline of RR, 100 ft. £. of Phinney. k. brown soil,

Z A NA 30 5¢ 250 ND 5 feet N. of track, 250 ft, E. of Phinney. Nc plant growth.

3 110 4000 N4 NA NA N& 0i1 spill approximately § ft. diameter X 3 in. deep at switch,
[ 4 KA NA NA NA NA NA Same as above.

5 2420 NA NA NA NA NA N, of track & Kuichak boats; 01l stain around forms.

5 128 NA NA NA N4 NA 40 ft. west of #5, 0i] stained grave! area 10 ft. X 10 ft,
|1 *613 NA NA KA NA NA Under Fremont bridge at switch. Dark scil with coai fragments,
(- ¥182 A NA NA NA NA Dark soil with coal frags, between Aurora and Fremont bridgss,

| K11 NA NA “NA T NA NA Just ¥. of Aurora bridge; dark soil with coal.

10 NA NA 210 130 190 ND Between tracks 250 ft. E of Aurora .bridge; dark soil.
‘f Hoo1400 KD A M NA WA ft. dia., 3 in. deep oil-spill &t switch.
12 10562 NA NA NA NA NA Centerline of RR,
I [es:
4 cenctes no analysis performed
7) KD denotes no detastion cof Lompuund of interest within detection limits,
rAsternsk () denotes result affected by presence of coal.
gPPM denotes concentration in parts per million,
5} PP3 denctes concentration in parts per billion {ug/kgl.
#Y Test for Total Organic Halides on samples 2, 5, 11, and 12 revealed noc TOH above detection 11m1t of 75 ppb.

|
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JN 96176

i The Quadrant Corporation
‘ P.O. Box 130
Bellevue, Washington 98009

[ Attention: Barbara Chilcote

( Subject: Geotechnical Engineering Study

Adobe Systems at the Quadrant Lake Union Center
700 North Northlake Way
Seattle, Washington

Dear Ms. Chilcote:

| We are pleased to present this geotechnical engineering report for the Adobe Systems
development to be constructed at the Quadrant Lake Union Center in Seattle, Washington. The
scope of our work consisted of exploring site surface and subsurface conditions, and then
developing this report to provide recommendations for general earthwork and geotechnical
engineering design criteria.

The subsurface conditions of the proposed building site were explored with eight test borings that
revealed competent, dense to very dense, native soil at depths ranging from near the ground
\ surface on the site’s northern portion to about 35 feet elsewhere. However, it appears that a large
E majority of the competent soil on the site is under old fill. We recommend that the Abode complex
be supported on augercast concrete piers embedded 10 to 20 feet into the competent soil. The
lowest slab of the parking garage is proposed to be at an elevation of 10 feet, and underslab
drainage will be needed, because the measured groundwater levels are near the proposed slab
elevation. In addition, because the soil at the parking garage level is silty and will likely be wet at
the time of construction, we recommend placing a mat of large, coarse material on the excavation -
5 subgrade level to provide drainage and a working pad.

A large retaining wall defines the northern edge on the development, and the elevated roadway of
5 the Fremont Bridge is above the property’'s western side. Unless shoring is provided, the
excavation for the new development should be no closer than an imaginary 1.5:1 (Horizontal:
Vertical) envelope below the footings of the wall and bridge.
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The attached report contains a discussion of the study and our recommendations. Please contact
us, if there are any questions regarding this report or if we can be of further assistance during the
design and construction phases of this project.

Respectfully submitted,

GEQTECH C?NSI:_L[ANTS, INC.

D. Robert Ward, P.E.
Senior Enginger

DRW:jcv

cc: NBBJ Architects - John Savo
Coughlin Porter Lundeen - James Coughlin and Stephen Porter

GEOTECH CONSULTANTS, INC.



GEOTECHNICAL ENGINEERING STUDY
Adobe Systems at the Quadrant Lake Union Center
700 North Northlake Way
Seattle, Washington

This report presents the findings and recommendations of our geotechnical engineering study for
the site of the proposed Adobe Systems development in Seattle. The Vicinity Map, Plate 1,
illustrates the general location of the site.

We were provided with a site plan that illustrates all existing building and structure locations and
provides spot elevations throughout the site. Bush, Roed, and Hitchings prepared this plan, which
is dated April of 1990. We were also supplied with some schematic architectural drawings
completed by NBBJ Architects on June 3, 1996. Furthermore, the project structural engineer
provided us with existing plans for three existing structures: the adjacent Aurora Bridge, the
northern elevated approach of the Fremont Bridge, and the retaining wall on the northern edge of
the development. Based on these plans, we anticipate that the proposed development will have
one large basement garage that will cover much of the site footprint. Cuts of approximately 3 to 8
feet are needed to reach the slab elevation of 10 feet. Above the basement parking garage, the
development will have two three- to four-level buildings that are separated by the street that
currently runs east-west through the site. A ramp with access to North 34th Street will extend
along the eastern side of the development. :

SITE CONDITIONS

Surface

The development site is the eastern portion of the Quadrant Lake Union Center, which is located in
the southern end of the Fremont area of Seattle. The site is somewhat four-sided. Fremont
Avenue North is on the western border, and the Aurora Bridge (also the right-of-way for Aurora
Avenue) is to the east. The Lake Washington Ship Canal borders the southern property line. A 20-
to 25-foot-high retaining wall, which was apparently constructed in the early 1900s, retains North
34th Street at the northern edge of the property. The existing plans for the wall indicate that its
footing extends about 4 feet inside the wall onto the subject property. As noted on the 1910 plans,
the northern elevated approach to the Fremont Bridge on the property’s western side is supported
on conventional footings that are buried about 7 feet below the ground. The Aurora Bridge has
large footings that are pile-supported and apparently buried below an elevation of 5 feet. The
Aurora Avenue right-of-way is a paved parking lot with an elevation very similar to the subject
property’s elevation. According to the site plan, the canal to the south had water levels at 7.4 feet
and 9.06 feet on September 25, 1988 and June 9, 1987, respectively.

The property is nearly completely covered with three buildings and their surrounding pavement.
The only undeveloped area is along the northern edge of the property, where a previous, 30-foot-
wide railroad right-of-way exists. This previous railroad area, which is covered with gravel, is
generally flat with an elevation of about 18 to 19 feet. The buildings are located on the
northwestern corner, the northeastern portion, and the southern portion. The finish floor elevations
of the buildings range from about 14 to 18 feet with numerous loading docks at the buildings’
perimeters. A major paved driving lane, which is an extension of Northlake Way, extends between

GEOTECH CONSULTANTS, INC.
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the northeastern and southern buildings. Northlake Way enters the property from the east, exits
the property’s west through a cut-out in the northern approach of the Fremont Bridge, and then
extends into the western portion of the Quadrant Lake Union Center. The driving lane is the
approximate low area on the site with an elevation of 13 to 15 feet. The paved area on the
property’s southern edge near the canal is generally slightly higher than the driving lane.

Subsurface

We explored the subsurface conditions by drilling eight test borings at the approximate locations
shown on the Site Exploration Plan, Plate 2. This field exploration program was based upon the
proposed construction and required design criteria, the site access, the subsurface conditions
revealed during drilling, and the scope of work outlined in our proposal. For a preliminary
environmental study dated April 18, 1989, our firm observed the excavation of a continuous trench
in the previous railroad right-of-way along the northern edge of the property.

Our firm initially drilled three test borings on the subject property in September of 1988 using a
truck-mounted, hollow-stem auger drill. These borings were for our September 20, 1988
geotechnical engineering study of the Quadrant Lake Union Center. Recently, we observed the
drilling of five additional test borings using similar equipment. Soil samples were taken at 5-foot
intervals with a standard penetration sampler. This split-spoon sampler, which has a 2-inch outside
diameter, is driven into the soil with a 140-pound hammer falling 30 inches. The number of blows
required to advance the sampler a given distance is an indication of the soil density or consistency.
A geotechnical engineer from our staff observed the drilling process, logged the test borings, and
obtained representative samples of the soil encountered. The Test Boring Logs are attached as
Plates 3 through 10.

All of the test borings, except for Test Boring 5 on the northern edge of the site, revealed

approximately 5 to 30 feet of loose, silty fill that generally contained a significant amount of wood
debris. In Test Boring 5 and in the continuous trench excavated in the previous railroad right-of-
way, we encountered only minor amounts of fill at the ground surface. Below the fill, the soil
generally consists of medium-dense sand that becomes dense to very dense. In the bottoms of the
test borings, this sand is generally underlain by very dense, silty sand or silt. We have indicated
the depth at which dense, native soil was revealed in each test boring on the Site Exploration Plan.

The final logs represent our interpretations of the field logs and laboratory tests. The stratification
lines on the logs represent the approximate boundaries between soil types at the exploration
locations. The actual transition between soil types may be gradual, and subsurface conditions can
vary between exploration locations. The logs provide specific subsurface information only at the
locations tested. Where a transition in soil type occurred between samples in the borings, the
depth of the transition was interpreted. The relative densities and moisture descriptions indicated
on the test boring logs are interpretive descriptions based on the conditions observed during
drilling.

GEOTECH CONSULTANTS, INC.



The Quadrant Corporation , JN 96176
July 3, 1996 Page 3

Groundwater

Groundwater seepage was observed at depths of about 10 to 15 feet during drilling. Our test
borings were left open for only a short time period. The seepage levels on the logs represent the
location of transient water seepage and may not indicate the static groundwater level.

We installed a piezometer in Test Borings 4 and 5 to monitor the static groundwater level. On June
25, 1996, we measured the water level in both borings to be approximately 8.5 feet. The static
groundwater level on the site's southern side (Test Boring 4) is therefore at an approximate
elevation of 8 feet, while the static groundwater level on the northern side (Test Boring 5) is at an
approximate elevation of 11 feet.

Groundwater levels vary seasonally with rainfall and other factors. We anticipate that groundwater
at this site will be found at levels near the water level of the canal, which apparently varies from an
elevation of 7 to 9 feet. The groundwater level should rise slightly in elevation to the north of the
canal. ‘

CONCLUSIONS AND RECOMMENDATIONS

General

The subsurface conditions on the development site were explored with eight test borings that
revealed dense to very dense, competent, native soil at depths ranging from near the surface to 35 '
feet. Either loose fill or native soil is over the competent soil. Because a large majority of the site
has the competent soil at least 10 feet below the proposed building grade, we recommend that all
building loads be supported on augercast concrete piers. Dense, native soil will likely be exposed
at the foundation level on the northern-edge of the building. This soil could support building loads
on conventional footings, but it is not prudent to support a building of this size and magnitude on
two separate foundation systems due to the potential for differential settiement.

As noted above, a majority at the slab subgrade level will be loose fill once the building excavation
is completed. About 3 to 6 feet of existing fill will be removed to reach the proposed excavation
level. The final slab loads should be similar to the weight of the removed soil, and the slab should
not induce any additional pressure on the fill at the slab subgrade level. Because of this, the slab
could be “floated” on the fill, provided the subbase material directly beneath the slab consists of at
least 12 inches of coarse, granular fill. The fill should also meet the drainage requirements noted
later in this section. Some settlement of the existing fill is possible due to its inconsistency and
occasional debris content. The potential for slab cracking could be minimized by reinforcing the
slab with #4 rebar placed at 18-inch centers. This reinforcement pattern has been used on similar
Geotech projects and appears to be adequate. If no potential for cracking can be tolerated, the
slab should be supported on piers where the fill exists. Where the slab subgrade consists of
competent, native soil, such as along the northern portion of the building, typical slab construction
is suitable. However, if the slab’s northern portion is supported on the existing fill, we recommend
placing a construction joint at the competent soil and fill interface. Additional reinforcing should
also be installed at this interface because of the possibility of some differential settlement between
the two areas.

GEOTECH CONSULTANTS, INC.
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Underslab drainage is needed for this project, because groundwater levels were measured at
approximately 8 feet and 11 feet on the site's southern and northern sides, respectively. The level
of the canal is currently about 8 feet, and we understand that it rises to approximately 9 feet,
meaning groundwater levels could be even slightly higher at other times of the year. We
recommend installing 4-inch, Schedule 40, perforated PVC pipe (Seattle DCLU requirement) at 20-
foot centers running in the north-south direction beneath the entire slab. Because the high water
mark of the canal is about 9 feet, the invert of the pipes should be very near this level. These pipes
should connect to a 6-inch tightline pipe that discharges to either the canal or the storm drain.
Canal discharge would be preferable, as we understand that the storm drain system has an
elevation above 10 feet. If canal discharge is chosen, a gate valve should be placed at the
discharge point so water from the canal does not flow into the pipes. The underslab pipes should
be embedded in a minimum 12-inch layer of free-draining, clean, granular material to provide a
drainage medium for the groundwater to flow to the pipes. ‘We believe that 1- to 2-inch crushed
rock would be optimal for this drainage medium, but other drainage materials could also be used.

To provide a working mat within the excavation, we recommend that the contractor be prepared to
place at least 6 inches of large, granular, free-draining material over the excavation subgrade. This
material should not be used as the future drainage medium, because it will likely become
contaminated during construction. Depending on the condition of the subgrade soil, it may be
necessary to (1) place a geotextile filter fabric at the base of the excavation prior to placing the
working mat or (2) increase the thickness of the mat. It is highly likely that groundwater will be
encountered in the excavation, and the contractor should be prepared to pump this groundwater
from the excavation during the construction process.

The existing plans of the large northern retaining wall indicate that its footing extends about 3 feet
below the existing ground and about 4 feet onto the subject property. Based on our explorations in
this area, we believe that the footing bears on competent, native soil. However, because of the
large height of the wall and because high pressures are likely occurring near the edge of the
footing, we recommend that no excavation for the Adobe development intrude into the area
bounded by an imaginary 1.5:1 (Horizontal:Vertical) envelope that extends below the outside edge
of the footing. If the excavation needs to be closer to the footing, shoring should first be
constructed to provide lateral stability for the footing. The structural engineer has requested that
we estimate the coefficient of friction and the bearing capacity beneath the existing footing; we
estimate the coefficient of friction to be 0.45 and the bearing capacity to be 3,000 pounds per
square foot.

The 1910 plans of the northern approach to the Fremont Bridge indicate that it is supported on
conventional, individual column footings that are buried approximately 7 feet below the ground.
The project plans indicate that cuts of up to 8 feet are proposed very close to these footings. In
accordance with the recommendations made above, the excavation should not intrude into an
imaginary 1.5:1 (H:V) envelope. However, because the excavation will be so close to the existing
footings, it may be prudent to excavate a test hole adjacent to one or more of the footings to verify
their depths prior to construction. The Aurora Bridge plans indicate that the bridge's large footings

are supported on piling. Because of this, we do not believe that the bridge footings will be

destabilized by the proposed development.

Geotech Consultants, Inc. should be allowed to review the final development plans to verify that the
recommendations presented in this report are adequately addressed in the design. Such a plan

GEOTECH CONSULTANTS, INC.
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review would be additional work beyond the current scope of work for this study, and it may include
revisions to our recommendations to accommodate site, development, and geotechnical
constraints that become more evident during the review process. '

Augercast Concrete Piers

For a 16-inch-diameter, augercast concrete pier, we recommend using an allowable compressive
capacity of 35 tons if the pier is embedded at least 10 feet into dense strata. This capacity can be
increased 4 tons for each additional foot of embedment with a maximum capacity of 75 tons for 20
feet of embedment. For transient loading, such as wind or seismic loads, the allowable pier
capacity may be increased by one-third. We can provide design criteria for different pier diameters
and embedment lengths, if greater capacities are required: The minimum center-to-center pier
spacing should be three times the pier diameter. Based on our test boring information, we estimate
that pier lengths of about 10 to 55 feet will be required to achieve adequate penetration into the
bearing soil.

We estimate that the total settlement of single piers installed as described above will be on the
order of one-half inch. Most of this settiement should occur during the construction phase as the
dead loads are applied. The remaining post-construction settlement would be realized as the live-
loads are applied. We estimate that differential settlements over any portion of the structure should
be less than about one-quarter inch.

Lateral Pile Capacity

Lateral forces resulting from earthquakes, wind loads, or other sources can be resisted by
battered piles or by the passive resistance of the soil that surrounds vertical piles. We
anticipate that battered piles will not be used for this project. Therefore, all lateral forces will
be resisted by vertical piling.

The lateral load capacity and the amount of pile deflection for a given lateral load are
governed primarily by the passive resistance of the near-surface soil and the strength of the
pile itself. The use of the following procedures and the design charts that are appended to
this report as Plate 11 will allow the estimation of horizontal pile deflections and internal
moments at, or below, each pile cap for a given lateral loading condition. We understand
that fixed-head conditions will be used for this project.

The following equations, which assume a fixed head, may be used to estimate the lateral
pile deflections and moments:

X=AxPp T3
El
M=AmPpT

Please refer to Plate 11 for definitions of the above symbols.

GEOTECH CONSULTANTS, INC.
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For the anticipated soil conditions and pile type, we recommend using a value of 35 pounds per
cubic inch (pci) for the coefficient of variation of horizontal subgrade reaction (Kh). This includes
reduction factors for group effects and repeated loading (e.g., seismic). The moments calculated
using this procedure do not contain a factor of safety. We recommend incorporating a suitable
safety factor in the lateral load design.

Augercast Pier Installation

Augercast piers should be installed with continuous flight, hollow-stem auger equipment.
Concrete grout must be pumped continuously through the auger as it is withdrawn. Often,
the augering action may tend to disturb the soil at the bottom of a drilled hole, possibly
resulting in a decreased end-bearing capacity. To minimize the effects of this disturbance,
we recommend requiring the pile contractor to rotate the ‘auger while pumping the first few
cubic feet of grout, prior to starting auger withdrawal. This will mix any loose cuttings at the
bottom of a hole with cement, thus developing the end-bearing capacity.

In order to maintain the surface of the pumped grout above the tip of the auger, we
recommend the following:

(1) Maintain a minimum grout head of 5 feet above the tip of the auger at all times.

(2) Ensure that the grout pressure at the grout pump is in the range of 150 to 250
pounds per square inch (psi), depending on the length of feeder hose used.

(3) Equip the grout pump with a calibrated stroke counter so that grout volumes per
pier may be calculated.

As the completed below-ground pier below cannot be observed, judgement and experience
must be used as the basis for determining the acceptability of a pier. The installation of all
piers should be observed by a representative of Geotech Consultants, Inc., who can fully
evaluate the contractor's operation, collect and interpret installation data, verify bearing
stratum elevations, and understand the implications of variations from normal procedures
with respect to the design criteria.

Seismic Considerations

The site is located within Seismic Zone 3, as illustrated on Figure No. 16-2 of the 1994 Uniform
Building Code (UBC). In accordance with Table 16-J of the 1994 UBC, the site soil profile is best
represented by Profile Type S2. As required by the Critical Areas Ordinance, the design criteria
presented in this report consider the effects of a one-in-100-years seismic event. The upper
saturated fill has a moderate potential for seismic liquefaction during a moderate to large seismic
event. For this reason, we have recommended that the building loads be supported on the dense
soil below the fill. This dense soil does not have a potential for liquefaction during a moderate to
large seismic event.

GEOTECH CONSULTANTS, INC.
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Slabs-on-Grade

The building floors may be constructed as slabs-on-grade atop at least 12 inches of granular, free-
draining material. (The drainage consideration requires the free-draining material.) The subgrade
soil must be in a firm, non-yielding condition at the time of slab construction or underslab fill
placement. Any soft areas encountered should be excavated and replaced with select, imported,
structural fill. In areas where the passage of moisture through the slab is undesirable, a vapor
barrier, such as a 6-mil plastic membrane, should be placed beneath the slab. Additionally, sand
should be used in the fine-grading process to reduce damage to the vapor barrier, to provide
uniform support under the slab, and to reduce shrinkage cracking by improving the concrete curing
process. Other specific slab recommendations are contained in the General section of this report.

Permanent Foundation and Retaining Walls

Retaining walls backfilled on only one side should be designed to resist the lateral earth pressures
imposed by the soil they retain. The following recommended design parameters are for walls that
restrain level backfill: -

Parameter Design Value
Active Earth Pressure* 40 pcf
Passive Earth Pressure 250 pcf
Soil Unit Weight 130 pcf
Where:

1. pcfis pounds per cubic foot.

2. Active and passive earth pressures are
computed using the equivalent fluid
densities.

*  For a restrained wall that cannot deflect
at least 0.002 times its height, a
uniform lateral pressure equal to 10 psf
times the height of the wall should be
added to the above active equivalent
fluid pressure.

The values given above are to be used to design permanent foundation and retaining walls only.
The passive pressure given is appropriate for the depth of level, structural fill placed in front of a
retaining or foundation wall only. We recommend a safety factor of at least 1.5 for overturning and
sliding, when using the above values to design the walls.

The design values given above do not include the effects of any hydrostatic pressures behind the
walls and assume that no surcharge slopes or loads, such as vehicles, will be placed behind the
walls. If these conditions exist, those pressures should be added to the above lateral soil
pressures. Also, if sloping backfill is desired behind the walls, we will need to be given the wall
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dimensions and the slope of the backfill in order to provide the appropriate design earth pressures.
The surcharge due to traffic loads behind a wall can typically be accounted for by adding a uniform
pressure equal to 2 feet multiplied by the above active fluid density.

Heavy construction equipment should not be operated behind retaining and foundation walls within
a distance equal to the height of a wall, unless the walls are designed for the additional lateral
pressures resulting from the equipment. The wall design criteria assume that the backfill will be
well-compacted in lifts no thicker than 12 inches. The compaction of backfill near the walls should
be accomplished with hand-operated equipment to prevent the walls from being overloaded by the
higher soil forces that occur during compaction.

Retaining Wall Backfill

Backfill placed behind retaining or foundation walls should be coarse, free-draining,
structural fill containing no organics. This backfill should contain no more than 5 percent silt
or clay particles and have no gravel greater than 4 inches in diameter. The percentage of
particles passing the No. 4 sieve should be between 25 and 70 percent. For increased
protection, drainage composites should be placed along cut slope faces, and the walls
should be backfilled with pervious soil.

The purpose of these backfill requirements is to ensure that the design criteria for a
retaining wall are not exceeded because of a build-up of hydrostatic pressure behind the
wall. The top 12 to 18 inches of the backfill should consist of a relatively impermeable soil
or topsoil, or the surface should be paved. The sub-section entitled General Earthwork
and Structural Fill contains recommendations regarding the placement and compaction of
structural fill behind retaining and foundation walls.

Excavations and Slopes

Excavation slopes should not exceed the limits specified in local, state, and national government
safety regulations. Temporary cuts to a depth of about 4 feet may be attempted vertically in
unsaturated soil, if there are no indications of slope instability. Based upon Washington
Administrative Code (WAC) 296, Part N, unsaturated fill at the subject site would be classified as
Type C. Therefore, temporary cut slopes greater than 4 feet in height cannot be excavated at an
inclination steeper than 1.5:1 (Horizontal:Vertical), extending continuously between the top and the
bottom of a cut. The native, unsaturated, dense sand is classified as a Type B soil, and it can be
sloped at a 1:1 (H:V) inclination.

These temporary slope inclinations are based on what has been successful at other sites with
similar soil conditions. Temporary cuts are those that will remain unsupported for a relatively short
duration to allow for the construction of foundations, retaining walls, or utilities. Temporary cut
slopes should be protected with plastic sheeting during wet weather. The cut slopes should also be
backfilled or retained as soon as possible to reduce the potential for instability. Please note that
loose soil can cave suddenly and without warning. Utility contractors should be made especially
aware of this potential danger.

GEOTECI CONSULTANTS, INC.
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All permanent cuts into native soil should be inclined no steeper than 2:1 (H:V). Water should not
be allowed to flow uncontrolled over the top of any temporary or permanent slope. Also, all
permanently exposed slopes should be seeded with an appropriate species of vegetation to reduce
erosion and improve the stability of the surficial layer of soil.

Drainage Considerations

We recommend the use of footing drains at the bases of the exterior grade beams and beneath the
slab at 20-foot spacings. These drains should be surrounded by at least 6 inches of 1-inch-minus,
washed rock and then wrapped in non-woven, geotextile filter fabric (Mirafi 140N, Supac 4NP, or
similar material). At its highest point, each perforated pipe invert should be at least as low as the
bottom of the footing, and it should be sloped for drainage. All roof and surface water drains must
be kept separate from the foundation drain system. A typical drain detail is attached to this report
as Plate 13. For the best long-term performance, perforated PVC pipe is recommended for all
subsurface drains. The Seattle DCLU requires the use of Schedule 40 PVC pipe inside building
footprints. -

Groundwater was observed during our field work. Seepage into the excavation should be drained
from the site by directing it through drainage ditches, perforated pipe, or French drains, or by
pumping it from sumps interconnected by shallow connector trenches at the bottom of the
excavation.

The excavation and site should be graded so that surface water is directed off the site and away
from the tops of slopes. Water should not be allowed to stand in any area where foundations,
slabs, or pavements are to be constructed. Final site grading in areas adjacent to a building should
slope away at least 2 percent, except where the area is paved.

General Earthwork and Structural Fill

All building and pavement areas should be stripped of surface vegetation, topsoil, organic soil, and
other deleterious material. It is extremely important that the foundations and slabs for the existing
structures are also removed. The stripped or removed materials should not be mixed with any
materials to be used as structural fill, but they could be used in non-structural areas, such as
landscape beds.

Structural fill is defined as any fill placed under a building, behind permanent retaining or foundation
walls, or in other areas where the underlying soil needs to support loads. All structural fill should be
placed in horizontal lifts with a moisture content at, or near, the optimum moisture content. The
optimum moisture content is that moisture content that results in the greatest compacted dry
density. The moisture content of fill is very important and must be closely controlled during the
filling and compaction process.

The allowable thickness of the fill lift will depend on the material type selected, the compaction

equipment used, and the number of passes made to compact the lift. The loose lift thickness
should not exceed 12 inches. We recommend testing the fill as it is placed. If the fill is not

GEOTECH CONSULTANTS, INC.
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compacted to specifications, it can be recompacted before another lift is placed. This eliminates
the need to remove the fill to achieve the required compaction. The following table presents
recommended relative compactions for structural fill:

Minimum
Location of Fill Placement Relative Compaction

Beneath slabs 95%

or walkways

Behind retaining walls 90%
Beneath pavements 95% for upper 12

inches of subgrade,
90% below that level

Where:
Minimum Relative Compaction is the ratio,
expressed in percentages, of the compacted dry
density to the maximum dry density, as
determined in accordance with ASTM Test
Designation D 1557-78 (Modified Proctor).

Ideally, structural fill that will be placed in wet weather should consist of a coarse, granular soil with
a silt or clay content of no more than 5 percent. The percentage of particles passing the No. 200
sieve should be measured from that portion of soil passing the three-quarter-inch sieve.

LIMITATIONS

The analyses, conclusions, and recommendations contained in this report are based on site
conditions as they existed at the time of our exploration and assume that the soil encountered in
the test borings is representative of subsurface conditions on the site. If the subsurface conditions
encountered during construction are significantly different from those observed in our explorations,
we should be advised at once so that we can review these conditions and reconsider our
recommendations where necessary. Unanticipated soil conditions are commonly encountered on
construction sites and cannot be fully anticipated by merely taking soil samples in test borings.
Subsurface conditions can also vary between exploration locations. Such unexpected conditions
frequently require making additional expenditures to attain a properly constructed project. It is
recommended that the owner consider providing a contingency fund to accommodate such
potential extra costs and risks. This is a standard recommendation for all projects.

This report has been prepared for the exclusive use of the Quadrant Corporation and its
representatives for specific application to this project and site. Our recommendations and
conclusions are based on observed site materials, and selective laboratory testing and engineering
analyses. Our conclusions and recommendations are professional opinions derived in accordance
with current standards of practice within the scope of our services and within budget and time
constraints. No warranty is expressed or implied. The scope of our services does not include

GEOTECH CONSULTANTS, INC.
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services related to construction safety precautions, and our recommendations are not intended to
direct the contractor's methods, techniques, sequences, or procedures, except as specifically
described in our report for consideration in design. We recommend including this report, in its
entirety, in the project contract documents so the contractor may be aware of our findings.

ADDITIONAL SERVICES

In addition to reviewing the final plans, Geotech Consultants, Inc. should be retained to provide
geotechnical consultation, testing, and observation services during construction. This is to confirm
that subsurface conditions are consistent with those indicated by our exploration, to evaluate
whether earthwork and foundation construction activities comply with the intent of contract plans
and specifications, and to provide recommendations for design changes in the event subsurface
conditions differ from those anticipated prior to the start of construction. However, our work would
not include the supervision or direction of the actual work of the contractor and its employees or
agents. Also, job and site safety, and dimensional measurements, will be the responsibility of the
contractor.

The following plates are attached to complete this report:

Plate 1 ~ Vicinity Map

Plate 2 Site Exploration Plan

Plates 3- 10  Test Boring Logs

Plate 11 Lateral Load Capacity Design Criteria
Plate 12 Grain Size Analysis

Plate 13 Footing Drain Detail

We appreciate the opportunity to be of service on this project. If you have any questions, or if we
may be of further service, please do not hesitate to contact us,

Respectfully submitted,

GEOTECH CONSULTANTS; INC. -

D. Robert Ward, P.E.
Senior Engineer

Chdy yoenqy

James R. Finley, Jr., P.E.
Principal

7-346

DRWI/JRF:jcv

GEOTECH CONSULTANTS, INC.
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N 34th STREET

PROPOSED
BUILDING

LEGEND:
G APPROXIMATE BORING LOCATIONS PRECENT STUDY
@ APPROXIMATE BORING LOCATIONS 1888 STUDY

% SITE EXPLORATION PLAN
GEOTECH
J§ CONSULTANTS 700 N NORTHLAKE WAY
4 SEATTLE, WA
3
sdg:— =Sqiv= s g Joée/V;.?le DoferLY 1996 P/afev'2




: e, &  BORING 1

F & s
Y F 9o UScs Description
— Mottled, gravelly SAND, dry, loose
LSk
! - 450 1 7 ! -significant amounts of sawdust
| -
10 — X -becomes wet to saturated
{ - 2 6
i -
L FILL
15— -
B 3 2 I lens of coarse sand & wood_
| -
I 20— |
L al 10| |
[
; » '__ 5 12 -becomes very sandy, little wood

Gray SAND & silty SAND, fine- to medium-grained, wet
medium-dense to dense

|/ 01183 6 | 29

-becomes dense

;’ 35— :
' = 7 48
l 40 L—
| Test boring 1 continued on the next page.
‘ TEST BORING LOG
K% g GEOTECH 700 N NORTHLAKE WAY
CONSULTANTS, INC. SEATTLE, WA

Job No:

3
1 Date:
= = 96176 JUNE 1996

Logged by: | Plate:
DRW




i

i
1

°\ L]
R éﬁ & o Qo BORING 1 Continued
& &

0 Y& & ¢ ¢ UScs Description

- 8| 37 \

- ; -becomes silty
45— {

- 9 |50/6" l L

— ML Gray SILT, low to medium plasticity, wet, very stiff
o= |10l s | LI
55 b—

Test boring terminated at 51 feet below grade on 6 6-96.

Groundwater seepage was encountered at 10 feet during drilling.

TEST BORING LOG
700 N NORTHLAKE WAY
" SEATTLE, WA

\.__%; GEOTECH
CONSULTANTS, INC,
3
Job No:

S = —— 96176

Date:
JUNE 1996

Logged by:
DRW

Plate:
4




$
N

o & o BORING 2

Description

10

15

30

35

40

Brown SAND & silty SAND, moist, loose

> \é\ .@-(}QJ Y o

¥ & ¢ pses
1y 9 IFILL

2] 0| ]

-sawdust

| 170| 3| 34

B 4| 20

o 5| 26

B 6| 62

B 71 64

|

-becomes very dense

b

-becomes brown, fine-grained

-becomes gray, fine- to coarse-grained

Test boring 2 continued on the next page.

Gray, gravelly SAND, very coarse-grained, saturated,
medium-dense

. ; . GEOTECH

CONSULTANTS, INC.

N
1W

TEST BORING LOG
700 N NORTHLAKE WAY
SEATTLE, WA

;

Job No:
96176

Date:
JUNE 1996

Logged by:
DRW

Plate:
5




Q & BORING 2 Continued

. & FOMEIR O
Yo &F o9 USCS Description
B 8 80 1[ -becomes silty, fine-grained
= Gray, sandy SILT, low plasticity, wet, very dense

45—
I’ | 212] 9| 85 |

ssL— Test boring terminated at 51.5 feet below grade on 6-6-96.
I Groundwater seepage was encountered at 15 feet during drilling.

TEST BORING LOG -

\ég GEOTECH 700 N NORTHLAKE WAY
] CONSULTANTS, INC. SEATTLE, WA

Job No: Logged by: {Plate:
DRW 6

1 Date:
S— < = 96176 JUNE 1996




o)
c& & BORING 3
0\‘0 '&'Qp '(é} \611 SQQ
Y & o7 Uscs Description

| Old topsoil
5 b—

» 1 12

— Brown SAND, medium-grained, wet, loose
10 —

B 2 30 -becomes grayish, mostly coarse-grained, medium-dense
15— )

- 31 61 _becomes saturated, very dense, lens of silt
20 }— :

| 4 62
25—

- 5 57
0 6| 33

B -becomes very silty
35 }— i

- 19.7) 7 51 SM
40— g | s0/6" “““

Test boring terminated at 41 feet
Groundwater seepage was encoun

below grade on 6-6-96.
tered at 12.5 during drilling.

TECH

\§§ GEQ
CONSULTANTS, INC.

X |
1W 96176

TEST BORING LOG

700 N NORTHLAKE WAY .

- SEATTLE,

WA

Job No:

Date:
JUNE 1996

Logged by:
DRW

Plate:
7




R 2 S

N
\'SQ" \6 ¢ 00\ B O Rl N G 4
R N PO
@0\' 0(5 & N ¢ .
¢ & %9 USCS Description
B Asphalt & crushed rock base over:
5 Brown, silty, fine- to medium-grained SAND with traces of gravel,
very moist, loose
5 |—
- 1] 12
- -becomes mottled, gray & brown, low plasticity SILT with
B FILL| organics, moist, stiff
10 —
- 21 15 _becomes dark gray, silty, fine- to medium-grained SAND with
- Y wood and sawdust debris, wet, loose
5= 3| 10 —— -wood plug
- FILL
20— -wood plug
B 4 9 l‘ FILLl -woodin tip
- Gray, fine- to medium-grained SAND with traces of silt, saturated,
a5 |— medium-dense
- 5] 26
30 — .
- 61 21 -becomes more silty
25 :_ -becomes silty, fine-grained with organic (peaty) lenses
» 7| 20
40 b—
Test boring 4 continued on the next page.
% TEST BORING LOG
g GEOTECH 700 N NORTHLAKE WAY
i CONSULTANTS, INC. ' SEATTLE, WA
.ﬁ\ ‘ 3
1 Job No: Date: Logged by: [ Plate:
— e T 96176 JUNE 1996 JHS 8




i N - .

N

S8 o BORING 4 Continued

F & &R
Y o Uscs Description

8 33

B Gray, fine- to medium-grained SAND, wet, dense
45 :_ -becomes finer grained, slightly silty |

» 91 75
0 10 70 -becomes more medium-grained
S -becomes less silty

= 111 61

. 60 }— .

- 121 91 Gray, silty SAND with silt, till-like, moist, very dense

— : Gray, low plasticity SILT, moist, dense
65 — ML ‘

B 13|39 ||
30 —

- Test boring terminated at 66.5 feet below grade on 6-7-96.

| Groundwater seepage was encountered at 12 feet during drilling.
35—
40 t—

- TEST BORING LOG -
N ; GEOTECH 700 N NORTHLAKE WAY
i\ CONSULTANTS, INC. SEATTLE, WA
1 Job No: Date: Logged by: | Plate:
T 96176 JUNE 1996 JHS 9




U 3
&8y &  BORING 5
I o ¢
P F %9 USCS Description

: Tan, low plasticity SILT, very moist, medium-dense
51— 18 1 51 I -becomes sandy & gravelly, very dense

» ML

= -becomes more sandy
T 116 2 | som1 Lol

B ML

—~ Gray, fine- to medium-grained SAND with traces of silt,
15— wet, dense ‘

n 3] 53

- -becomes silty
0= 4 | 82/10" |

B Gray, low plasticity SILT, moist, very dense

B -with cobbles

B (ML .
25 |— -with sandy lenses
21189 | 5|50m4 | | Y

= : Gray, fine- to medium-grained SAND with some silt,
30 — . ASM Ll wet, very dense

i 6 |80710"| gL
35— Test boring terminated at 31 feet below grade on 6-7-96,

— Groundwater seepage was encountered at 14 feet during drilling.
40 b—

TEST BORING LOG
GEOTECH 700 N NORTHLAKE WAY

Ay
1

CONSULTANTS, INC.

S T TR

SEATTLE, WA
Job No: Date: Logged by: || Plate:
96176 JUNE 1996 JHS 10




DEFLECTION & MOMENT COEFFICIENTS

DEFLECTION COEFFICIENT, Ax

-0.2 Q 0.2 0.4 0.6 0.8 1.0 1.1
0 T
i DEFINITIONS
L
P 2 g
T == ] X = Lateral! pile deflection al any point at or
s, o~ below the pile cap
T
27 T M = Internal pile moment at any point at or
/ below the pile cap
3
T 1/
3 4 Pp = Latleral foad applied to the plle al the plle cap .
l .
/4 ' Mp = Momenl! applied to the pile al the pile cap
4T i
- Ax, Bx = Deflection coelticienls from Platle
MOMENT COEFFIC'ENT, Am Am, Bm = Momenl coellicients from Plate
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4
OF T =S P E = Modulus of elasticity of the pile
AR Y —
T LT R ] = Moment of Inertia of the pile cross section
—~t— e
] - N\‘ T Relative stiffness factor =5
T , = =
Q=5 \\ V ElKR
2T ) -
/
7 4 : Kh = Coelticient of variation of horizontal subgrade
L t
3T 3 A ) reaction in points per cubic inch (pci)
74
// D = Depth of pile embedment below ground surface
T 4 .. . R

GENERALIZED DEFLECTION & MOMENT CURVES

Pp X M
o VSN TRTRS \
D
Deflection Moment
LATERALLY LOADED PILES
GEOTECH IN ELASTIC SUBGRADE
CONSULTANTS FIXED - HEAD CONDITION
R S e e Jaééﬂ/;._’-'e Da'il:UvL_Y 1006 Plate:
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Slope backfill awoy from

foundation. ——\
W
R
Q7

|_—— T/IGHTLINE ROOF DRAIN
Do not connect to footing drain.

SLAB

N

BACKFILL
See tex? for
requirements.
WASHED ROCK .',',".'."o’.';.
RO
- e 1 s O
& min. O KA

NONWOVEN GEOTEXTILE
FILTER FABRIC

4" PERFORATED HARD PVC PIPE

7
\/\/\:\
DS

7\ >
//(\ /\\//

NS ’\\'\
ANy NN,

— /— VAPOR BARRIER
{

" -
4 "min.

TR 1

FREE - DRAINING
SAND/ GRAVEL

Invert af least as low as fooling and/or

crawl/ space.

Slope to drain.
weepholes downword.

Place
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FOOTING DRAIN DETAIL
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Date:
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CONSULTANTS, INC.

3256

NE 20th Street, Suite 16 S . o JN 96176-3

Bellevue, WA 98005
(425) 747-5618 -
FAX (425) 747-8561

The Quadrant Corporation
PO Box 130 ' ; 7 !
Bellevue, Washington 98009 JU

Attention: Ben Conwell

Subject:  Geotechpies §ineering Considerations
Proposéd of East Development
Quadrant Lake Union Center
Seattle, Washington

Dear Mr. Conwell:

This letter addresses specific geotechnical engineering considerations for the proposed Building 3
in-the East Development of the Quadrant Lake Union Center. We previously prepared a
geotechnical engineering report for all of Phase 1 dated July 3, 1996, but additional test pits and
test borings have recently been done specifically in the envelope of Building 3 to supplement the
explorations done prior to the study. In addition, our personnel have observed the drilling of
augercast piers that were needed for the foundation of Buildings 1 and 2. We have reviewed the
logs of the pier drillings adjacent to Building 3 in preparation of this letter.

Two test borings were drilled prior to the preparation of our July 1996 geotechnical engineering
study in the area of the proposed Building 3. Since that time, our personnel observed and logged
the drilling of augercast concrete piers for Buildings 1 and 2 which were done in June and July of
1997, and we also drilled two additional test borings and obsérved the excavation of test pits in
September of 1997. The explorations and drillings revealed that dense to very dense soils are
located near the ground surface on the northern side of Building 3 and at depths of up to about 30
feet on the southern side. Loose fill soil and/or soft and loose, native soil overlie the dense, native
soil. We have attached a plan view drawing of Building 3 that includes the locations of notable test
pits and all test borings. We have included elevations, which note the approximate depth to dense
soils, adjacent to these exploration locations, as well as the elevations to dense soils at certain
locations along the adjacent walls of Buildirigs 1 and 2 that were noted during the augercast
drillings. The logs of the four test borings shown on the drawing are also attached to this letter.

Similar to what was done along the northern edge of Building 2, the foundation along the
northernmost edge of Building 3 can be founded on conventional footings that bear on dense to
very dense, native soil adjacent to the existing street retaining wall. A 5,000 pound per square foot
(psf) bearing capacity for the northern footings can be used. The elevations to the dense soil
shown on the attached drawing should provide relatively accurate data which can be used to

: Egestimate the lengths of augercast concrete piers needed to support the remainder of the building.

noted elevation levels.

jébedment of the piers which ranged from 10 to 20 feet for Buildings 1 and 2, begins below the
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Some of the major problems during the installation of the augercast piers was drill refusal because-
large pieces .of concrete were encountered (this was mostly a problem at'the southeastern corner
of Building 1), and the loss of concrete where the drilling encountered pockets of very loose, wood-
debris fill. The test pits and test borings, as well as our notes of the augercast piers drilled near the
proposed Building 3, indicate that debris is lightly scattered in the loose fill in the area of Building 3.
Therefore, it appears that the potential for auger refusal dueto obstructions is low. We anticipate
that only a very low percentage of piers would be affected by the debris.

-

As for the concrete loss situation, we did encounter some wood and sawdust debris in the newest
test borings on the southern side of Building 3, although the debris does not seem to be as
exiensive as was encountered where the concrete loss occurred. In addition, the concrete loss
situation was being eliminated by the drilling contractor during the pier instaliations on Buildings 1
and 2 after they gained experience, although the wood fill was stili being encountered. Therefore,
in summary, because the wood fill appears to be less extensive, and the drilling contractor
apparently effectively solved the concrete loss problem with experience gained, we believe that the
concrete loss situation should only be a minor problem (if at all) during the pier instailations for
Building 3. If the same drilling contractor for Buildings 1 and 2 is not used for Building 3, we
recommend that the new contractor be informed of the wood debris situation and the measures
necessary to eliminate the concrete loss situation.

This letter should be considered an addendum to our July 3, 1996 report. All the soil parameters
and recommendations given in that report are still valid for Building 3. If you have any questions, or
if we can be of further service, please do not hesitate to contact us.

Respectfully submitted,

GEOTECH CONSULTANTS, {NC.

[ExPRes 10-2/-99 |

D. Robert Ward, P.E,
Associate

DRW:alt

Attachments: Site Plan & Four Test Borings

CEOTECW CONQHT TANTS INC
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OUTLINE OF BUILDING 3

10’ ’
B-1 -2
4y
-20'
LEGEND:
& B-18 B~5 BORINGS DRLLED JUNE 1908
& B-1A & B~2A BORINGS DRLLED SEP 1997
(4 TP-1TP-2 & TP-3 TEST PITS EXCAVATED SEP 1997
~13’DENOTES APPROXIMATE ELEVATION OF TOP OF DENSE SOIL
: . SITE PLAN
BUILDING 3, PHASE 1
%w} GEOTECH QUADRANT LAKE UNION CENTER
,. CONSULTANTS SEATTLE, WA

-lhd;ﬁ,_« P Job No.: Dare: .
: = p7176-3 NOV 1807

Plate:




. &, o 'BORING 1A
& P :
'*‘ * q& ey 6&& : \f.voe Description

~'L Dark brown, silty, fine SAND, with gravel and concrete
S s4i4” | 1

_ A4 '
10— Dark gray, gravelly SAND, with silt and wood, saturated,

5 loose (FILL)

= FILL
15— 18 | 2 ET - wood encountered
20 o 4 - becomes black

-

[~ FiLL
25 N 60 |3 g
30— groEITD

» 72 14 ¢ ! LLLL 1|Gray, silty SAND, with some gravel, some silt layers, wet,

- i "c'l?ﬁ | very dense

» RHIGHUGL

N I
35— 80/8" | 5 g? Gray SILT/CLAY, moist, hard

- CEHTT

- }:I: ;':*l' |

- ll i1 |
sl i

: BORING LOG 1A
§ ~ Quadrant Lake Union Center, Building 3
~ \ﬁ GEOTECH 435 North 34th Street

CONSULTANTS, INC.

= o 961763 | September 87 DBG

Seattle, Washington

Job Ne: Date: Logéed by: Plate:




s BORING 1 A

& 0'5' & d‘ A > . ‘

5 L &)\ ¥ (continued) p.c ription
- 50’4' 6 1;:555 Gray, gravelly, silty SAND, wet, very dense
b il
- SMy,
| ool 7ol
- * Boring drilled to 45.5 feét on September 30, 1997.
= * Groundwater observed at 9 feet during drifling.
|
|

; BORING LOG 1A
. (continued)
%ﬁ GEOTECH Quadrant Lake Union Center, Building 3
s CONSULTANTS, INC. 435 North 34th Street

Seattle, Washington

QW Job No: Date: Logged by: Plafe:
961763 | September 97 DBG




EASPR BORING 2A

8 o 3 > ; , ~
o¥ A" 0’ a2 0¥ o8 o gs
"‘\CP& '%89\ s 6&(& \35& : - Description - .
' Dark gray SILT and SAND, with concrete and brick debris (FILL)
E FILL
- . B f Dark gray, silty SAND, with gravel, wet, loose (FILL)
. - 10 . :
beoran -
B - intermixed with wood and sandust, becomes saturated
. 1 2 # .
; FILL
B 20 {3 i
r 50/3" |4 é FILL
F-_ 47 5 Tigipegs)e
- Ll Gray, gravelly SAND, with silt, wet, medium-dense to dense
[ 550" f ' l: .; 3 Gray, silty, fine SAND, with some gravel, moist to wet, very dense
I~ b :
-
- o [
: DHbR
- A
|_- SO 1
BORING LOG 2A
. GEOTECH Quadrant Lake Union Center, Building 3
CONSULTANTS, INC. 435 North 34th Street
Seatile, Washington
,»‘ o mer— Job No: Date: L ed by: 2
~ = ? 96‘1’76-3 Septgnber 97 oggnaebr Plate




s BORING 2A

& %) o&é’ . gt g
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*‘0&“3\ €7 & & (continued) posoription
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— * Boring drilled to 46 feet on September 30, 1997.
50 ~ * Groundwater abserved at 9 feet during drilling.
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BORING LOG 2A
. (continued)
GEOTECH Quadrant Lake Union Center, Building 3
CONSULTANTS, INC. 435 North 34th Street

Seattle, Washington
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861763 | September97 DBG




\ . B
&8¢ o BORING 1
0" & A ) : '
Y& & ¥¢  uses Descrition

- Mottled, gravelly SAND, dry, loose
s

L 454t 1 7 -significant amounts of sawdust
10— I -becomes wet to saturated

- 2 6

»

B FILL ‘~.
S 3 5 -lens of coarse sand & wood
20 }—

5 4 19
25— s 12 ﬁ -becomes very sandy, little wood

- Gray SAND & silty SAND, fine-to medium-grained, wet

— medium-dense to dense
g3 6| 29
35— -becomes dense

- 7 48
sol—

Test boring 1 continued on the next page.
: ‘ ~ TEST BORING LOG
5 \jﬁ GEOTECH 700 N NORTHLAKE WAY
:g\ CONSULTANTS, INC. SEATTLE, WA
1 Job No: Date: Logged by: |Plate:
— T JUNE 1996 DRW
96176-3




Y BQRING 1 Contmued

X \Q d
o e}}} Q‘Q' Q\ O Q
& & a0
Yt o @ QQA" Description
- g 37
— -becomes silty
45— }
- 9 |50/6" M
- ML Gray SILT, low to medium plasticity, wet, ven;y stiff
30— 10 80 [
55 b—
Test boring terminated at 51 feet below grade on 6 6-96.
Groundwater seepage was encountered at 10 feet during drilling.
% TEST BORING LOG
\ﬁ g GEOTECH 700 N NORTHLAKE WAY
CONSUILTANTS, INC, SEATTLE, WA
Job No: Date: Logged by: | Plate:
T T JUNE 1996 } ~DRW
96176-3




& .«  BORING 5

{
i N Q,(' \d
P& @ S :
Y £ T uses Description

: Tan, low plasticity SILT, very moist, medium-dense
5t 18 R I -becomes sandy & gravelly, very dense

- -becomes more sandy
T 116 2 | sont Fom!

= JMLI

—~ Gray, fine- to medium-grained SAND with traces of silt,
15— wet, dense ,

- 31 53

- -becomes silty
0= 4| 82710 l

C Gray, low plasticity SILT, moist, very dense

-with cobbles

~ (ML .

- -with sandy lenses
1189 | 5|50 | 1 d

}_

_ : : Gray, fine- to medium-grained SAND with some silt,
o - ISMIl wet, very dense

B 6 | 80/10" | gk
35— Test boring terminated at 31 feet below grade on 6-7-96,

— Groundwater seepage was encountered at 14 feet during drilling.
40 b—

\§@ GEOTECH
TR CONSULTANTS, INC.
3

TEST BORING LOG
700 N NORTHLAKE WAY

SEATTLE, WA

Job No:
" 98176-3

lw

Date: Logged by: {Flate:
JUNE 1596 JHS
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{
18912 North Greeck Parkwrry

SUI'EC' 200

Bothel, WA 98011-8016
Tel. 425.485.5000

Fax. 425.486.9766

1
|
1
January 30, 2001
Project 793645(02)

l
Mr. Benjamin Conwell i
Quadrant i
P.O Box 130 ' E
Bellevue, Washington 98009 i

l

Re: Groundwater Analytical Results from December 26, 2000, Sampling Event

Proposed Lakeview Building

Quadrant Lake Union Center
|
i
f
IT Corporation (ITC) has prepared this letter to summarize results of analytical testing
conducted on groundwater samples collected on December 26, 2000 from two dewatering
wells located within the proposed boundaries of the Lakeview Building at Quadrant's
Lake Union Center development. The purpose of the sampling was to further evaluate the
presence of pentachlorophenol (PCP) in groundwater at the site. The sampling was
performed consistent with the recommendation in ITC's December 28, 2000 lefter
summarizing previous groundwater sampling events at the site. [

Dear Mr. Conwell:

i

I

1
Flold Sampling i
Dewatering wells W-2 and W-5 were resampled on December 26, 2000, using the same
procedures used for previous sampling events. The wells were sampled after purging the
wells for a minimum of 15 minutes using the submersible pump installed in each well.
The water samples were then collected from the discharge of each well utilizing he
laboratory-provided bottles. The samples were analyzed in the field to determine pH 4nd
wurbidity. The purge water was discharged to the on site sanitary sewer under a tempor;
discharge permit obtained by GLY Construction. The discharge rates at the time; of
sampling for wells W-2 and W-5 were estimated to be approximately 20 gallons {)er
minute (gpm) and 50 gpm, respectively. f

{
The groundwater samples were transported under chain of custody to North Cr}:ek
Analytical, Inc. in Bothell, Washington, for analysis of PCP using GC/MS with selective
ion monitoring, |
: |

N:\Project\inal\Quadrant\793645\documents\LakeviewGW-1,130.dac-01\s m:1



IT Corporation
A Mombor of The IT Group

Mr. Benjamin Conwell Project 793645(02)
January 30, 2001
Page 2

Laboratory Results

The PCP laboratory results and field measurements of pH and turbidity for all samph'lng
events to date (November 28 and December 11, 20, and 26) are summarized in the
attached Table 2 from ITC’s December 28, 2000 letter, A copy of the December gé,
2000, sample laboratory report is attached. ’

PCP was detected in the December 26 groundwater samples from W-2 and W-?IL?t
concenuations of 1.2 and 0.67 micrograms per liter (1g/L), respectively (Table 2). e
concentration of PCP found in W-2 is similar to the concentration found in the November
28 sample from the same well. The PCP concentrations in well W-5 apparently decreased
from the November 28 to the December 26 sampling events (1.22 to 0.67 ug/L). PCP was
not detected at or above a method reporting limit of 0.500 pg/L for the December [20
groundwater samples from both wells. Turbidity values ranged from 4.27 to 44.7 N Us
and pH ranged from 6.4 to 6.8. i

The November 28 PCP concentrations from W-2 and W-5 and the December 26 PCP
concentration from W-2 slightly exceed the MTCA Method B cleanup level (0.73 pg/L)
and the federal drinking water maximum contaminant level (MCL; 1.0 pg/L). The
November 28 PCP concentrations from both wells and the December 26 PLP
concentration from W-5 were below the MTCA Method B and the MCL.

The PCP results were also compared to the freshwater aquatic chronic criteria (Chapter
173-201A WAC) because of the proximity of the Lake Washington Ship Canal. Using the
range of pH values from the December sampling events, the calculated freshwater aquatic
chronic criteria for PCP ranges from 3.13 to 4.68 pg/L for a pH range of 6.4 to 6.8, As
can be seen in Table 2, all of the detected PCP concentrations are well below the
freshwater aquatic criteria.

Conclusions |

|

The monitoring results to date indicate that PCP is intermittently present in groundwater
beneath the site at concentrations that slightly exceed cleanup levels (MCTA Method B
and MCL) based on the use of the groundwater for drinking water purposes. However,
because groundwater at the site is not currently used for drinking water purposes nor i it
reasonably likely to be used in the future, the detected concentrations of PCP do not
appear to present a threat to human health. In addition, the results were well below the
freshwater chronic criteria, which indicates that the PCP in groundwater does not poss a
threat to the environment should it migrate to the ship canal. »

N:\Project\final\Quadrant\?93645\documents\LakeviewQW-1.130,doc-0 1\sm: 1



regarding this letter or require additional information, please do not hesitate to call me.

IT Corporation |

A Member of The IT Croup
Mr. Benjamin Conwell Project 793645((42)
January 30, 2001
Page 3

l

I

|
The source of the PCP in groundwater is unkmown at this time. Historical informa lon
regarding this portion of the Lake Union Center did not indicate prior use of PCP. ITC
believes that a potential source of the PCP may be the buried wood debris that is present
beneath the proposed building location. This material will be excavated and disposed of
at a permitted off-site facility to allow construction of the subterranean parking strucmrf:.

ITC concludes that the PCP concentrations in groundwater do not pose 2 threat to hunfxan
health or the environment and we do not recommend active remediation for this site. ITC
recommends that additional groundwater monitoring be conducted at the completion of
construction (i.e., after the excavation of the buried wood debris, etc.) to monitor the
concentrations of PCP in groundwater. ITC further recommends that Ecology is notified
of these findings and Quadrant’s planned dévelopment and monitoring activities. Once
the post-construction monitoring results are obtained, ITC recommends submitting a
request for no further action under Ecology’s voluntary cleanup program. :

ITC appreciates the opportunity to be of service on this project. If you have any questij;ms

Sincerely,

IT CORPORATION

Daniel Balbiani, PE
Project Director j

Attachments: Table 2 l
Laboratory Report i

N:\Project\final\Quadrann793645\documents\LakaviewGW.1 130.doc-0 1\wm:



Table 2

- Summary of Groundwater Sampling Results
Pentachlorophenol, pH, and TurbldIty

Lake View Bullding
Quadrant Lake Unlen Center

' Date PCP Turbidity

Location ~ Sampled (ug/L) (NTUs) pH

Method B.Cleanup Level/MCL* 0.73/1.0 - NA NA

Freshwater Aquatic Chronic Criteria® 3.13 - 4.68° NA NA
w2 11/28/00 ©1.26 -- - !

12/11/00 NR 44.7 6.4

12/20/00 <0.500 43.1 6.4

12/26/00 1.2 147 6.7

W-5 11/28/00 1.22 - -

1/11/00 NR 4,27 6.6

12/20/00 . <0.500 9.58. 6.5

12/26/00 0.67 162 6.8

NOTE:: NR =naotreported.
NA =notavallable.
- =notanalyzed

% MTCA Method B Cleanup Level/ Maximum Contaminane Level,

Freshwatar Aquatic Chronle Critera from Water Quality Standards for Surface waters of the State of Washington, Chapter 173-201A

WAC.

Freshwater aquatc criteria are based on pH. Range provided is for pH range of 6,4 10 6.8,

1
1
‘
|

Ni\Project\inal\Quadrant\793645\documents\LaksviewGW-1130.doo-01\s m: 1 Rév., 0, 1730701
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12 January, 2001

Dan Balbiani

IT Corporation - Bathell

18912 North Creek Pkwy, Ste 200
Bothell, WA 88011

RE: Quadrant Fremont

Enclosed are the results of analyses for samples received by the laboratory on 12/26/00 0
you have any questions concerning this report, please feel fres to contact me.

Sincerely,

Jeanne Garthwaite
Project Manager

North Crask-Analytical, Inc.
Environmental Laboratory Netwo
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Seattle

: |
. . 11720 North Crask Pkwy N, Suits 420, Bokhe!l, WA 98011.8223
- 425420.9200 fax 425.420.5210 :
T™ Spokens East 11115 Montgomary, Buite B, Spakane, VYA 99208+¢772
$03.924.9700 fax 509,524.9290
. Porlend 9406 SW Nirbuy Avanua, Bogvertan, QR $7006-7132
. n ca ' E03.808.9200 fax 503,906.9210
) . . Bend 20332 Emplre Avenue, Suite F-1, Beng, OR 97(01.5111
www,ncglabe.com 541,83.9310 fex 541,382.7584 '
IT Corporation - Bothell ' Project: Quadrant Framont |
18912 North Creek Pkwy, Ste 200 Project Number: 793642 (02) J Reported:
Bothell WA, 58011 . Project Manager: Dan Balbiani 1/11/01 13:47
ANALYTICAL REPORT FOR SAMPLES
. LSample I Laboratory ID  Matrix Date Sampled | Date Recelved j
Well-2-122600 BOL0291-01 Watcr 12/26/00 08:05 | 12/26/00 08:40
Well-5-122600 BOL0391-02 Water 12/726/0008:15 | 12/26/00 08:40
i
]
!
l
North Creek Analytical - Bothell . The results In this report apply (o the samples analyzed in secorgance with the chain of

custody documeny, This analytical report must be reproduced ir lts enttrery,

Ay

Jeanne Garthwalite, Project Manager

North Creek Analyticel, Ine.  \ * Page | of 4
Environmentel Laborstory Netwofik
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Saantfa 11720 North Crnk Plewy N, Suite 400, Ectholl;WA 98011-8229

425.420.9200 fex 425.420 8210

wiww.ncalabs.com 541,382.8310 lgx 64) 3az 1538

™ . . Spokana East 11118 Montgomery, Sults B, Spakane, WA 03208.4775
£08.924.5200 fox B09.824.52¢0
' Portiand 5406 SW Nimbus Avenus, Besverion, G 870 a naz
508.808.9200 fax 303 9059210

Bend 20332 Empire Avene, Sulta &1, Bond, BR svim M

IT Corporation - Bothel]
18912 North Creek Pkwy, Ste 200
Bothell WA, 9801 |

‘Projcct: Quadrant Fremont
Profect Number; 793642 (02)
Froject Manager: Dan Balbiani

Reported: -
1/11/01 13:47-

(]

Pentachlorophenol by GC/MS with Selected Ion Monltormg
North Creek Analytical - Bothell

: Reporiing
Analyte o Result Limit Units Dilution Batch  Prepared Analyzed Method Notes
Well-2-122600 (BOLO0591-01RE1) Water Sompled: 12/26/00 08:05 Received: 12/26/00 08:40
Pentachlorophenol 1.2 - 050 ve/l | OL2601{ 12/26/00  01/08/01 GCNIS-SIM
' Strrogate: 2,4,6-TBP ) 81.9% 30150 ' “ ” v "
Well-5-122600 (BOLO0S91-02RE1) Water Sampled: 12/26100' 08:15 Recelved: 12/26/00 08:40 N
Pentachlorophenol 0.67 0.50 ug/l | 0L2601F  12/26/00  01/08/01 GCNIS-SIM
Surrogate; 2,4,6-TBP 798% 30150 .. “ " "

'

" "arth Cresk Analytical - Bothell

Jeanne Garthwatte, Project Manager

The results In this report apply to the samples analyzed In acso
eustody documsnt, This anclylical report must be re

North Creek Anolytical, Inc.
Environmental Laboratery Noswork

dance with the chain of
1Froducad in lts entivety.

o"r Page 2 of 4




§ www.ncalahs,com

Seattle
Spokana
Pertand
Band

11720 North Crask Plowy N, Sulta 400, Bothells WA 3501148222

425420.8200 fax 425.420.8210
East 11115 Montganary, Sulte 8, Spakana,
$08.824.9290 fax 509 9249250

8405 SW Nimbus Avenue, Bagverton, OR 22008-7132

$03.808.920 fax 502,906 8210

MiA 882084778

10332 Emglrn Avanue, Suite F-1, Bend, OR $7701-8711

41,383 9210 fax 541.352,7688

IT Corporation - Bothell .
18912 North Creek Pkwy, Ste 200
Bothell WA, 98011

Project Number: 793642 (02)

Project: Quadrant Fremont

Project Menager: Dan Balbiani

Reported:

Ol/11/01 13:47

Pentachlorophenol by GC/MS with Selected Yon Monitoring - Quality Control
' North Creek Analytical - Bothell

. Reporting Spﬁ(e Source %REC RFD
Analyte. Result Limit Units Level . Result %REC Limits RPD |Limit Notes
Batch 0L26011:  Prepared 12/26/00 Uslng EPA 3510C/600 Serles
Blenk (0L26011-BLK2)
Pentachlorophenol ) ND 0.50 ug/!
Surrogate! 2,4,6-TBP : 327 " 50.0 65.4 30-150
LCS (0L.2601f-BSI)
Pentachlorophenol ) 148 0.50 ug{! 20.0 7.8 30-150
Surrogate; 2,4,6-TBP s “ 500 08 30130
LCS Dup (0L26011-BSD1) '
Pentachlorophenal M.! 0.50 ug/t 200 70.5 30-150 2.80 50
Swrrogate: 7,4,6-TBP ‘ 517 z 50.0 703 30.150

i
|
x
|
|
|
|
i
i

Morth Creek Analytical - Bothell

B

The results In shis report apply to the samples onalysed in acco
eustody dooumant. This analytical report must be re,

.Jeanne Garthweite, Project Manager

- North Craek Analytical, Inc.
Environmantal Leborstary Notwg

1
1
1

danée with the chain af

vroduced in Its endirely.

Pags 3 of 4
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@ncam
“ - www.acalabs.com

Seattlo 11720 North Creek Pkwy N, Suite 400, Bothell WA 88011-8223
4254209200 fax 425 4208210 |
Spokana  East 11115 Montgamary, Sulta B, Spokane, WA 08206-£778
509,324,8200 tax 508.92¢.8290
Portland 9405 SW Nimbus Avanue, Beavertan, OR 870¢8-7132
£03.908.8200 fax 502.9¢8.5210
Bend 20332 Empirs Avenue, Sults Fe1, Bard, DR 57301671
£41,383.910 fex 641.552.7588 {
. ]
i
i

IT Corporation - Bothell . Project: Quedrant Fremont _ i L
18912 Nerth Craek Pkwy, Ste 200° o . Project Number: 793642 (02) o ' Reported:
Bothell WA, 98011 | Project Manager: Dan Baibiani - O/11/01 13:47

DET - Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported
&ry Sample results rehorted on a dry weight basis

RFD ‘Relative Percent Difference

Notes and Definitions

*"arth Creek Analytical - Bothell

MG

Jeanne Garthwaite, Project Manager

The regults In this vepert apply to the samples analysed in aecotdance with ihe chaln-of
eustady dacument, This analytical report must be reproduced in lts entirety.
/ ‘ {

North Crook Analytical, Ino. | * Page 4 of 4
Eavironmental Labaratory Netwark '




£ EL . .. i
ayy L0348 HOIN 982
174 .
Q \ @ 10N 343M SERCALE | o
BHIL ..:.u_u._ © o HTYN NI : he:-1:14 rad - Nz:__sc.z,g!
— R \_.DDW\G lllf.ll P RN T : - : R B

R E\E\B w?é . = e
.g f 2] ﬁ%;.w%.ﬁ&w %m\r Teantsi A6 ARG a\u\. .mwm.\w:a . /\«thﬁm\ﬂﬁf\ﬁ\ltﬁnﬁzu%ﬂs

=0 _ AT T T 1 X s P a5 ey
19 tbo\%m \,WA ™) _ X . e ©thieeat T— ) [aon

T sy nuuz_f..zF. LR ., g 770y KEvemnper) TIRUALY D HOUVRANGO
: Hoe XERLYIY . 1o @IWWVEVIN ONIURVS : TN S INSTL) b
B oKy ) G OR v A U rere Uy g3s) s smday pussomesag . L& - ¢ AVPW m é\v\ﬁﬁ .(.Ncr 7 B “AB GETIHRYS
: T _ _ /. N 13
; eoads BIHLO . S \NQV ZHD ANNTF Bl .H..BE
~_J

..d ) v . #1101 VO ) BB UY Yt L I8 Sz{r o $58i, S INOE
JE@,FME B : A:amm Y™ pﬁ&#ﬂ@g

.B@..EBE R e A A I VI G AN T

wsovy Sroein 3 wrocdin . A d, NOLLABLLY o 5\6 n:dm. _UA NOUNZLLY

5 » oq RAmng LSINDIY aNnOonYNNL .
> SOLEHUOANT QL LEOITN

\ re QJQQ'T__ 0PIQ IOM LYOdT AOLSND JO NIVHD

SRAArRS ACIRIOGE T EWHUOIAYS S

3 TRTTTON S OXGUT9INEY TETLRO0LG YO sy smany e.ﬂs.z 'S WOt
OGTATIEXYS 07 “R605) GLLY 90066 VAL 7oTIeds g 2ung "SoumBncyy € 111 513
JerelSREX VY G I FQA1I0RG VAL TPROY (] HME "IN 3y ;1 6 k)




"Assaciated

Earth
Sciences,.
Inc.

Subsurface Exploration, and
Geotechnical Engineering Report

QUADRANT LAKE UNION CENTER
LAKEVIEW BUILDING

University Place, Washington

Prepared for

Quadrant Corporation

Project No. KE00162G

May 10, 2000

Geologic Assessments

3

]



Quadrant Lake Union Center . ’ Subsurface Exploration and
Lakeview Building co : . Geotechnical Engineering Report
Seattle, Washington ’ : . * Project and Site Conditions

I. PROJECT AND SITE CONDITIONS

1.0 INTRODUCTION

This report presents the results of our subsurface exploration and geotechnical engineering
study for the proposed Lakeview Building at Quadrant Lake Union. Center.  Our
recommendations are based on the current plans for the project, which have not been finalized.
The proposed building location and approximate locations of the explorations accomplished for
this study are presented on the Site and Exploration Plan, Figure 1. In the event that any
changes in the nature, design or location of the structure are planned, the conclusions and
recommendations contained in this report should be reviewed and modified, or verified, as
necessary.

1.1 Purpose and Scope

The purpose of this study was to provide subsurface data to be utilized in the design of the

"above referenced project. Our study included a review of available literature, drilling test

borings and performing geologic studies to assess the type, thickness, distribution and physical
properties of the subsurface sediments and shallow ground water conditions. Engineering
studies were also conducted to determine the type of suitable foundation, allowable bearing
pressures, anticipated settlements, basement/retaining wall lateral pressures, floor support
recommendations and drainage considerations. This report summarizes our current fieldwork
and ‘offers geotechnical design recommendations based on our present understanding of the
project.

1.2 Authorization

Authorization to proceed with this study was granted by Mr. Benjamin Conwell of the
Quadrant Corporation. Our study was accomplished in general accordance with our scope of
work letter dated Mareh 27, 2000. This report has been prepared for the exclusive use of the
Quadrant Corporation and their agents, for specific application to this project. Within the
limitations of scope, schedule and budget, our services have been performed in accordance
with generally accepted geotechnical engineering and engineering geology practices in effect in
this area at the time our report was prepared. No other warranty, expressed or implied is
made.

2.0 PROJECT AND SITE DESCRIPTION

This report was completed with an understanding of the project based on design drawings
referenced as Quadrant Lake Union Center, MUP set, dated June 25, 1998. This plan set

May 1, 2000 ASSOCIATED EARTH SCIENCES, INC.
KDM(jh - KEOOI62G3 - LD-D:UH5-00 Page 2



Quadrant Lake Union Center ' ‘ T _+ Subsurface Exploration and
Lakeview Building : . Geotechnical Engineering Report
Seattle, Washington . . L : Co _ Project and Site Conditions

contains a total of 40 sheets, including cover sheets. Many of the sheets in the plan set have
different dates and revision dates than the date on the plan set cover and footer.

The proposed project would include construction of a new building on the Quadrant Lake
Union Center site. The new Lakeview building would be situated east of the existing Plaza
Building, and north of the existing Adobe Waterfront Building. The new building will include
three levels of parking below, and three levels of office space above, with the.floor slab of the
Iowest parking level at approximately elevation 10 feet. The new building will be similar in
construction materials and style to the existing adjacent buildings. Reinforced concrete parking
levels are planned. Upper levels would consist of steel framework, post tensioned concrete
floors, and masonry exterior. The adjacent buildings were constructed with pile foundation
support, and pile support is planned for the Lakeview building.

The site is at the northeast corner of the Quadrant Lake Union Center, and is bordered by
North 34th Street to the north, by the Plaza building to the west, by the Adobe Waterfront
building to the south, and by the Aurora Bridge, commercial buildings, and a marina to the
east. The project area is currently occupied by a landscaped lawn and parking area at the
ground surface, with considerable thickness of existing fill in some areas. A substantial
landscape mound on the south part of the building is constructed of existing fill. "Portions of
parking levels A, B, and C have already been constructed beneath the Plaza building and
existing landscaping, and the new parking level construction will join and be continuous with
the existing parking levels.

3.0 SUBSURFACE EXPL.ORATION

Our field study included drilling three exploration borings to gain information about the site.
The various types of sediments as well as the depths where characteristics of the sediments
changed are indicated on the exploration logs presented in the Appendix. The depths indicated
on the logs where conditions changed may represent gradational variations between sediment
types in the field. If changes occurred between sample intervals in our borings, they were
interpreted. OQur explorations were approximately located in the field by measuring from
known site features shown on the site plans referenced above. The Site and Exploration Plan
included with this report shows the approximate exploration locations relative to existing site

features.

As apart of this.study, we also reviewed subsurface data collected previously by others during
earlier design phases for the Quadrant Lake Union Center. The previous explorations, along
with selected augercast pile installation information, is summarized in a report by Geotech
Consultants titled Geotechnical Engineering Considerations, Proposed Building 3 of East

. Development, Quadramt Lake Union Center, their project Number JN96176-3, dated

November 25, 1997.

May 1, 2000 ASSOCIATED EARTH SCIENCES, INC.
KDM ik - KEOO162G3 ~ LD-D:UH15-00 . Page 3



Quadrant Lake Union Center. ‘ . . " Subsurface Exploration and
Lakeview Building Geotechnical Engineering Report
Seattle, Washington : : , Prgject and Site Conditions

The conclusions and recommendations presented in this report are based on the jthree.
tior borings completed. for this study, and on the referenced subsurface information and
y others. The number, location, and depth of the explorations were completed within
site and budgetary constraints. Because of the nature of exploratory work below ground,
extrapolation of subsurface conditions between field explorations is necessary. It should be
noted that differing subsurface conditions may sometimes be present due to the random nature
of deposition and thé alteration of topography by past grading and/or filling.. The nature and
extent of any variations between the field explorations may not become fully evident until
construction. If variations are observed at that time, it may be necessary to re-evaluate specific
recommendations in this report and make appropriate changes.

3.1 Exploration Borings

The exploration borings were completed by advancing a 3-3/8 inch inside-diameter, hollow-
stem auger with a trailer-mounted drill rig. During the drilling process, samples were obtained
at generally 24 or 5-foot depth intervals. The borings were continuously observed and logged
by a geologist from our firm. The exploration logs presented in the Appendix are based on the
field logs, drilling action, and inspection of the samples secured.

Disturbed but representative samples were obtained by using the Standard Penetration Test
procedure in accordance with ASTM:D 1586, This test and sampling method consists of
driving a standard 2-inch outside-diameter split barrel sampler a distance of 18 inches into the
soil with a 140-pound hammer free-falling a distance of 30 inches. The number of blows for
each 6 inch interval is recorded and the number of blows required to drive the sampler the final
12 inches is known as the Standard Penetration Resistance (“N”) or blow count. If a total of
50 is recorded within one 6-inch interval, the blow count is recorded as 50 blows for the
number of inches of penetration. The resistance, or N-value, provides a measure of the
relative density of granular soils or the relative consistency of cohesive soils; these values are

plotted on the attached boring logs.

The samples obtained from the split barrel sampler were classified in the field and
representative portions placed in watertight containers. The samples were then transported to
our laboratory for further visual classification and laboratory testing, as necessary.

4.0 SUBSURFACE CONDITIONS

Subsurface conditions at the project site were inferred from the field explorations accomplished
for this study, visual reconnaissance of the site and review of the previous subsurface
explorations by others, and on information gathered from a review of applicable geologic
literature. As shown on the field logs, the exploration holes generally encountered fill
materials overlying natural deposits of hard silt, very dense sand, or very dense silty sand with
gravel. The following section describes these layers of subsurface soil in greater detail.

May 1, 2000 ASSOCIATED EARTH SCIENCES, INC.
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4.1 Stratigraphy
Fill

 Fill soils (those not naturally placed) were encountered in each of the explorations
accomphshed for this study to depth$ ranging from approximately 15 to 24 feet below the
existing ground surface. Previous explorations by others identified fill thicknesses within the
proposed building area ranging from approximately O to 30 feet. Fill thickness is generally
least nmear the north building margin, and becomes deeper to the southeast. The fill
_ composition is highly variable. At shallow depths, the fill contains some rubble and quarry
spalls in a silty sand matrix. Below that, the fill typically consists of silty sand with varying
wood and gravel content. Qur explorations occasionally encountered intervals composed
entirely of wood or sawdust. Due to the low density and high wood content of the fill, it is not
considered suitable for support of foundations or other structural loads.

Hydraulic Fill/Aluvium

Below the fill, some of the explorations encountered a layer of very loose granular deposits.
These deposits may represent fill materials that would probably have been hydraulically
placed, or may represent naturally occurring alluvial deposits. The granular fill/alluvium layer
is not considered suitable for support of foundations or other structural loads.

Glacial Sediments

Below the fill/alluvium, our explorations encountered glacially consolidated sediments that
were variable in grain size distribution and density. Some deposits were fine-grained silt or
lean clay; others were silty gravelly sand that more closely resembles lodgement till. Some of
the deposits displayed effervescence with hydrochloric acid, which is thought to be typical of
older glacial deposits that were deposited in and / or exposed to a marine environment. The
overall character of these sediments changed significantly in relatively short lateral and vertical
distances, although the depth to the shallowest glacially consolidated deposits is relatively well
documented and relatively predictable, based on existing subsurface information. The glacially
consolidated sediments are at or near the surface below the north part of the building, and are
as deep as 30 to 35 feet below the surface (elevation -11 to -16 feef) near the southeast building
comer. These. sediments are considered suitable for support of pile foundations, as

recommended in this report.

The Site and Exploration Plan, Figure 1 attached with this report indicates the approximate
elevation at which bearing sediments are expected to be encountered, based on explorations.
performed by AESI and others. The elevations shown are the estimated surface of the bearing
layer. Pile foundations will penetrate below “the surface of the bearing layer to achieve
embedment into the bearing sediments. It should be noted that some of the explorations may
have been completed with ground surface elevations different than those present today, and

May 1, 2000 ©  ASSOCIATED EARTH SCIENCES, INC.
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depths may not account for the mound of fill that currently exists on the south part of the
project site. Elevations of the top of the bearing surface should be used in project planning,
and not depths below ground surface as presented on the exploration logs presented in this
report or previously completed by others.

4.2 Hydrology

Ground water seepage was encountered in the explorations completed for this study at depths
of approximately 4 to 9 feet below the ground surface (elevation 10 to 15 feet). The shallower
groundwater probably represents groundwater perched in the loose fill. The loose granular
sediments that were observed in some explorations immediately below the fill were also
saturated. In general, the presence of groundwater at shallow depth should be expected, but
the depths where it will be encountered and the volume and rate of flow will be variable in the
fill material. Fluctuations in groundwater levels should be expected in response to changes in
season, precipitation, on and off site land usage, and other factors. Our experience on the
Evanston, Canal, Parkview and Waterside buildings indicated that ground water is slightly
above the level of Lake Union.

May 1, 2000 ASSOCIATED EARTH SCIENCES, INC.
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II. DESIGN RECOMMENDATIONS

5.0 INTRODUCTION

Our explorations indicate that, from a geotechnical standpoint, the parcel is suitable for the
proposed development contingent on the foundation support recommendations presented in this
report. The bearing stratum is relatively shallow in the north portion of the building area, but
drops off steeply to the south and east. Pile foundation support is recommended for the
Lakeview Building due to the significant deposits of existing fill, and the fact that the existing
Plaza Building that the Lakeview Building will join, is also pile supported. Subsurface
drainage is also a significant issue. The Plaza Building parking garage has a history of
drainage related problems that are to be avoided with the new building. Important drainage
features of the Lakeview building will include a cutoff drain on the north side of the project,
and subfloor drains beneath the lowest floor slab.

6.0 SITE PREPARATION

Most of the existing buried utilities were held out of the Lakeview Building footprint to allow
for future construction. Any existing utilities or other structures that are not to remain should
be removed from the building footprint. Any resulting depressions should be backfilled with
structural fill as discussed under the Structural Fill section. Existing parking lot paving,
sidewalks, landscaping, irrigation, lighting, and other improvements should be removed from
the construction area. Existing topsoil should also be removed.

In our opinion, stable construction slopes should be the responsibility of the contractor and
should be determined during construction. For estimating purposes, however, we anticipate
that temporary, unsupported cut slopes in the existing fill can be made at 2 maximum slope of
1.5H:1V (Horizontal:Vertical). As is typical with earthwork operations, some sloughing and
raveling may occur and cut slopes may have to be adjusted in the field. In addition,
WISHA/OSHA regulations should be followed at all times.

We recommend that the elevations of thé top and bottom of the North 34" Street retaining wall
foundation be established prior to construction. If new building excavations encroach on the
bearing soils at the existing footings, provisions for protection of the bearing soil (shoring) or

foundation underpinning may be required.

The on-site soils contain a high percentage of fine-grained material that makes them moisture-
sensitive and subject to disturbance when wet. The Contractor must use care during site
preparation and excavation operations so that the underlying soils are not softened. If
disturbance occurs, the softened soils should be removed and the area brought to grade with
structural fill. Depending on the time of year that construction occurs, consideration should be

May 1, 2000 ) ASSOCIATED EARTH SCIENCES, INC.
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After recompaction -of the exposed ground is tested and approved, or a free—drammg rock
course is laid, structural fill may be placed to attain desired grades. Structural fill is defined as
non-organic soil, acceptable to the geotechnical engineer, placed in maximum 8 inch loose lifts
with each lift being compacted to 95 percent of the modified Proctor maximum density using
ASTM:D 1557 as the standard. In the case of roadway and utility trench filling, the backfill
should be placed and compacted in accordance with current local or county codes and
standards. The top of the compacted fill should extend horizontally outward a minimum
distance of 3 feet beyond the location of the perimeter footings or roadway edge before sloping
down at an angle of 2H:1V.

The contractor should note that any proposed fill soils must be evaluated by Associated Earth
Sciences, Inc. (AESI) prior to their use in fills. This would require that we have a sample of
the material 48 hours in advance to perform a Proctor test and determine its field compaction
standard. Soils in which the amount of fine-grained material (smaller than No. 200 sieve) is
greater than approximately 5 percent (measured on the minus No. 4 sieve size) should be
considered moisture-sensitive. Use of moisture-sensitive soil in structural fills should be

limited to favorable dry weather conditions.

The site soils that will be excavated to reach building grade are expected to consist of existing
fill material that contains significant rubble and wood. Groundwater seepage will also be
encountered. It is expected that little of the excavated material will be suitable for use as
structural fill due to high content of moisture and deleterious material.

A representative from our firm should inspect stripped subgrades and be present during
placement of structural fill to observe the work and perform a representative number of in-
place density tests. In this way, the adequacy of the earthwork may be evaluated as filling
progresses and any problem areas may be corrected at that time. It is important to understand
that taking random compaction tests on a part-time basis will not assure uniformity or
acceptable performance of a fill. As such, we are available to aid the owner in developing a

suitable monitoring and testing program.

8.0 FOUNDATIONS

Cast-in-place concrete piles (Augercast) may be used for foundation support. We recommend
that the placement of all piles be accomplished by a contractor experienced in their installation.
Existing fill may contain obstacles and rubble, and soils of glacial origin may contain gravel
lenses or boulders, It may be necessary to have a backhoe present during pile installation to
dig out obstacles and backfill the excavation prior to drilling piling. Because of the variable
nature of the subsurface soils, pile lengths will vary to achieve the minimum embedment depth
into competent bearing soil as recommended in this report. One should refer to the elevations
of the top of the bearing layer as shown on the Site and Exploration Plan, Figure 1. As a
general guideline, we expect pile lengths on the order of 15 to 40 feet, with shorter piles

May 1, 2000 ASSOCIATED EARTH SCIENCES, INC.
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beneath the north part of the building, and the longest piles under tile southeast building
corner.

Augercast piles with a minimum diameter of 18 inches will be capable of supporting allowable
loads of 80 tons vertical compressive capacity when embedded a minimum distance of 10 feet
into the very dense silty gravelly sand or hard silt. Allowable design loads may be increased
by one third for short-term wind or seismic loading. Anticipated settlements-of pile supported
structures will generally be on the order of one half inch. All piles should be a minimum of 15

feet in length,

8.1 Lateral Pile Capacity

Lateral capacity of piles installed as recommended will be 10 tons assuming an ‘allowable
deflection of 1 inch at the top of the pile, and assuming that pile heads will be fixed against
rotation at the ground surface by a rigid pile cap or grade beam. The lateral capacity given
also assumes that piles will be spaced at least 5 pile diameters from center to center in the
direction of lateral load application. Closer spacing may result in a reduced lateral capacity
due to group effects. We should be allowed to offer situation specific recommendations if pile
group effects need to be considered.

8.2 Uplift Capacity

Resistance to uplift loads, such as wind and seismic forces, can be provided through skin
friction along the pile shaft. Provided the minimum embedment into the bearing layer is
achieved, an allowable uplift capacity of 30 tons can be used in design at each pile.

8.3 Pile Inspections

The actual total length of each pile will be determined in the field based on required capacity
and conditions encountered during drilling. Since completion of the pile takes place below
ground, the judgment and experience of the geotechnical engineer or his field representative
must be used as a basis for determining the required penetration and acceptability of each pile.
Consequently, use of the presented pile capacities in the design requires that all piles be
inspected by a qualified geotechnical engineer or engineering geologist from our firm who can
interpret and collect the installation data and examine the contractors operations. AESI, acting
as the owner’s field representative, would determine the required lengths of the piles and keep
records of pertinent installation data. A final summary report would then be dlStl‘Ibthed

following completion of pile installation.

May 1, 2000 ASSOCIATED EARTH SCIENCES, INC.
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to excavate these soils without disturbarice, the soil under the footings must be recompacted to
95 percent of the above-mentioned standard for-this value to apply.

10.0 FLOOR SUPPORT

Due to the loose and organic nature of the existing fill, we recommend that the floor slab be
supported on the pile foundation system or “floated” over a structural fill mat. The structural
support alternative eliminates the risk of post-construction settlement. With the structural fill
mat, post-construction settlements of 1 inch are possible. In either case, the floor slab should
be underlain by the pitrun construction pad as recommended in the Site Preparation section of
this report, and by the subfloor drainage system as recommended in the Drainage
Considerations section of this report. We also recommend that the floor slab be underlain by a
6-inch gravel layer of pea gravel or granulithic material to act as a capillary break, and an
impervious moisture barrier. The gravel layer should communicate freely with the underslab
drainage system. The impervious moisture barrier can be eliminated below parking garage
floors, but should be included below heated or habitated space.

11.0 DRAINAGE CONSIDERATIONS

The building should be provided with a perimeter drainage system at foundation grade. The
northern segment of this system will also serve as a cutoff drain for groundwater entering the
building area from the north. Drains should consist of schedule 3034 rigid, perforated, PVC
pipe surrounded by washed pea gravel. The level of the perforations in the pipe should be set
slightly below the bottom of the grade beams at all locations and the drains should be
constructed with sufficient gradient to allow gravity discharge away from the building. In
addition, all basement and retaining walls should be lined with a minimum 12-inch thick
washed gravel blanket provided over the full-height of the wall, and which ties into the footing
drain. Roof and surface runoff should not discharge into the footing drain system but should
be handled by a separate, rigid tightline drain. In planning, exterior grades adjacent to walls
should be sloped downward away from the structure to achieve surface drainage. -

The floor slab should be provided with a subsurface drainage system. The drainage system
should consist of the previously mentioned layer of washed gravel rock at least 6 inches thick
beneath the floor slab. The drainage Jayer should be continuous with, and freely communicate
with drain trenches placed 25 feet on center beneath the slab. The trenches should be as deep
as possible while still maintaining a positive gradient to the discharge point. We understand
that this will allow trenches approximately 18 inches below the floor slab. Each of the
trenches should be lined with geotextile filter fabric' such as Mirafi 140N or equivalent,
provided with a rigid perforated drainpipe, and backfilled with washed drain rock.
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12.0 PROJECT DESIGN AND CONSTRUCTION MONITORING

At the time of this report, site grading, structural plans, and construction methods have not
been finalized. We are available to provide additional geotechnical consultation as the project
_design develops and possibly changes from that upon which this report is based. We

recommend that AESI perform a geotechnical review of the plans prior to final design
completion. In this way, our earthwork and foundation recommendations may be properly
interpreted and implemented in the design.

We are also available to provide geotechnical engineering and monitoring services during
construction. The integrity of the foundation depends on proper site preparation and
construction procedures. In addition, engineering decisions may have to be made in the field
in the event that variations in subsurface conditions become apparent. Construction monitoring
services are not part of this current scope of work. If these services are desired, please let us
know and we will prepare a cost proposal.

We have enjoyed working with you on this study and are confident that these recommendations
will aid in the successful completion of your project. If you should have any questions, or
require further assistance, please do not hesitate to call.

Sincerely,
ASSOCIATED EARTH SCIENCES, INC.

Kirkland, Washington

M [ExPiRes 11720/ 0C |

Bruce Guenzler Kurt D. Merriman, P.E.
Project Geologist ’ Associate
Attachments: Figﬁre L: Site and Exploration Plan

Appendix:  Exploration Logs
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LS ' E Exploration Log B
EARTH ] Project Number Exploration Number Sheet
SCIENCES, INC KE00162G o EB-1 1 of2

Project Name '_Quadrant Lake Union Center ' ____ Ground Surface Elevation (f) __19

Location . - Seattle, WA - - ' ' . Datum O NIA -

Driller/Equipment Boretec - Date Start/Finish *_4/4/00 04/04/2000 .

Hammer WeightDrop _140# / 30" o Hole Diameter (in) i

ci® )
e 2123 Si3e 7
£ || 8 @Es SE|dl g Blows/Foot e
8 |5l E &K =25 3 5
[ a |57 Eji=i S Q
o (T ¢ R olEm =
DESCRIPTION. OF L 10 20 w0 40 °l
| Grass/Topsoil
Fill -
'&-
I -1 Loose to medium dense, damp, mixed gray, dark gray and brown, mixed &
gravelly SAND silty SAND with organics and sitty sand with gravelly spalls & IA"
and rubble. 6
-5 Medium dense, wet, brown, silty fine SAND; some woad, trace rubble and Y
82 cobbles. s A 1q
&
h4 .
- 10 " . ATD
Medium dense, wet, brown, slity SAND with wood. 18]
53 ) A4
10 |
L 15 .
Wood, trace soil.
I S vod, tra ; A,
- 2
— 20
Sawdust
I S-5 2 1|42
1
Altuviura
- 25 I s Very foose, saturated, gray, fine SAND, iitile fine gravel, little silt (SM). N
1
— 30 .
i §-7 A
Tilt
- 35 7] s-8 Very dense, wet, gray, silty fine SAND, some fine gravel (SM). il A5/
Sampler Type (ST):
[[I 2" 0D Split Spoon Sampler (SPT) D No Recovery M - Moisture Loggedby: BG
([l 30D split Spoon Sampter (D & M) K] Ring Sample ¥ Water Level () Approved by:
Grab Sample Shelby Tube Sample X Water Level at time of drilling (ATD)
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EARTH Project Number Exploration Number Sheet
SAAEEEOUSCIENCES, ING | - KEQ0162G - . ‘EB-1 © 20f2
Project Name gugd@nt Lake Umon Center - i Ground Sutface Elevahan ® _19 ,
Location Seattle, WA . : ' Datum
Driller/Equipment Boretec . - Date Start/Finish AMIQQ,DALQAL’ZQQQ__
Hammer Weight/Drop _140# / 30" . - Hole Diameter (in) ",
[~ E o
« w 195 s Q)38 b
£ || L[58 =3|3 8 Blows/Foot &
s [s| £ |EE 2253 %
a |1 & o= - S £
: . DESCRIPTION. O 40 -20--30 40 c
Very dense, wet, gray, fine to coarse SAND, trace fine gravel and silt. 19
8-8 : PN AGS
41
Glaciatl Lacustrine
- 45 Hard, moist, gray, SILT to lean clay (ML to GL). "
s S-10 42 Also/ﬁn
80/
Bottom of exploration boring at 46.5 feet
-~ 50
- 55
- 60
- 85
~ 70
|
~ 75
Sampler Type (ST):
2" 0D Split Spoon Sampler (SPT) D No Recovery M - Moisture Logged by: BG
[l 30D spiit Spoon Sampler (0 & M) [] Ring Sample ¥ WaterLevel () Approved by:
Grab Safnple [7] Shelby Tube Sample ¥ Water Leve! at time of drilling (ATD)
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Grab Sample

Shelby Tube Sample ¥ Water Level at time of drilling (ATD)

| , EARTH . TED Project N 'be ‘ Expl Numbe ' :
roject Number oration Number Sheet
s SCIENCES, INC KE00162G © EB-2 , 1of1
Project Name _Quadrant | ake Union Center : : Ground Surface Elevation (i) . 19 :
Lacation Seaftle, WA _ : Datum | N/A
Drille/Equipment Boretec Date Start/Finish
Hammer Weight/Orop _140# / 30" Hole Diameter (in)
i@ o
= e |85 S|3le @
£ 2 |52 =% & Blows/Foot 2
2 I £S5 =858 5
2 a (5D gl2j 2 @
o (T o 8 g m £
. -DESCRIPTION . 10 "°20 '30 40 o
Grass/Topsoit
Fill -
[T} s-1 Blow count overstated, Dense?, damp, gray, silty fine to coarse SAND with o Ao
rubble and guamy spalls. v
’ ATD
- 5 [Ms=2 Biack silty SAND layers. ol Ao
- 10 ,
N I 8'3 5 AL1°
5
- 15 Loose, saturated, brown, fine to medium SAND. 12
sS4 5| 4s
1
' Soft, wet, gray, CLAY.
Undifferentiated !
- 20 Dense, saturated, gray, fine to coarse sandy fine GRAVEL, trace silt (GW). 18 [
S §-5 20 240 ;
20 ]
i
L 25 o 15 i
AT} &6 Very dense, saturated, gray, fine SAND, little silt (SP). Soreh Asger
|
- 30 Ims7 Very dense, damp, gray, slify fine SAND, trace fine gravel (SM). il A50/6
Bottom of exploration haring at 30.5 feet
- 35
i
|
Sampler Type (ST):
2" 0D Split Spoon Sampler (SPT) D No Recovery M - Motsture Logged by: BG
m 3" 0D Split Spoon Sampler (D & M) [I Ring Sample ¥ waterLevel Approved by:




ASSOCIATED S Exploration Log
EARTH . Project Number Exploration Number Sheet
BCIENCES, ING KE00162G EB-3 10f 1
-Project Name Quadrant { ake Union anter Ground Surface Elevation (f) __19°
Location - ' _Seattle, WA Datum -~ . _N/A - -
Drillec/Equipment Boretec Date Start/Finish
Hammer WeightDrop _1404# / 30" Hole Diameter (in)
cl|® 0
[~ n {©F ’ g 2% k71
S g |£3 =G| 8 Blows/Foot =
S S| E IS5 = B|s 2 =
8 |1 & o 3 g @ £
DESCRIPTION 10 20 30 40 @]
Grass/Topsoil
Fil )
Bloweount overstated, medium dense, damp, dark brown, silty fine to “I31
&1 coarse SAND, same gravel and quarry spalls. 30 Aso
o 22
- 5 [ se ™9 " ARsorg*
- 10 Loose, wet, brown WOOD with silty sand. 2
] s3 2l &g
4
~ 15 Undifferentiated "
i S-4 Hard, moist, gray, SILT to LEAN CLAY, sheared texture with fine sand 26 Ayy
seams (ML to CL). 18
- 20 7 ss Very dense, moist, gray, silty fine gravelly fine to coarse SAND (SM). N A50/5.5*
- 25 I s6 o9 A5/
[ Battom of exploration boring at 25.5 fest
- 30
— 35
Sampler Type (ST):
2" OD Split Spoon Sampler (SPT) D No Recovery M - Moisture Logged by:  BG
[ﬂ 3" OD Split Spoon Sampler (D & M) l] Ring Sample ¥ water Level () Approved by:
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Grab Sample

Shelby Tube Sample ¥ Water Level at time of driling (ATD)




Associated Earth Sciences, Inc.
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August 16, 2000 , “
Project No. KE00162G e

L AURZ 17900

Quadrant Corporation - ' F
P.O. Box 130 T ' e S
Bellevue, Washington 98009 '

Attention: - Mr. Benjamin Conwell

Subject: Supplemental Exploration Pits
Lakeview Building
801 North 34" Street
Seattle, Washington

Dear Mr. Conwell:

This letter summarizes our observations of supplemental exploration pits advanced on August
9, 2000 by HOS Brothers and GLY Construction. The explorations were advanced in order to
further characterize the existing fill that will be encountered during construction of the
Lakeview Building. This phase of the project is supplementary to our previously completed
work, which included advancing exploration borings and preparing a geotechnical report dated
May 10, 2000. Previous explorations were also completed on the site by another consulting

firm.

PROJECT BACKGROUND

The project will include construction of the Lakeview Building, the next phase of the Quadrant
Lake Union Center campus. The Lakeview Building will -be adjacent to the existing Plaza

Corporate Office = 911 Fifth Avenue. Suite 100 = Kirkland, WA 98033 + Phone 425 827-7701 + Fax 425 B27-5424

West Sound Office « 179 Madrone Lane North + Bainbridge istand, WA 98110 « Phane 206 780-9370 + Fax 206 780-9438




Building and Adobe Waterfront Building, and will be similar to those buildings in construction
type and appearance. Previous explorations on the site have identified an existing layer of
surficial fill that is relatively thin at the northern edge of the planned building, and becomes
_ thicker to the south. The fill is variable in density and contains demolition waste, and

therefore is considered unsuitable for foundation support. The geotechnical report for the
pI’O_)eCt recommends the use of foundation piles. X

SUPPLEMENTARY EXPLORATION PITS

A total of seven supplementary exploration pits were advanced on August 9, 2000. The pits
were labeled EP-101 thorough EP-107 to clearly identify them with respect to previously
completed ‘explorations on the Quadrant Lake Union Center campus. ‘The approximate
exploration locations are noted on the attached Site and Exploration Plan, Figure ].
Interpretive logs of the exploration pits are also attached with this letter

The exploration pits generally encountered approximately 6 inches of topsoil, underlain.by
existing fill that was highly variable in composition. Based on previous work on-site, the fill
consists of newer fill placed during construction of the adjacent existing buildings, and older
fill that predates.the recent construction. In exploration pits EP-1 and EP-2, the upper 1.5 to 3
feet of fill could clearly be identified as new, consisting of unponed quarry spalls or select
, granular fill. In most of the other pits, the delineation between recent and old existing fill and

the newer fill appeared intermixed, and consisted of dark brown to dark gray, silty sand with
considerable non-soil content including demolition/construction waste and wood waste. In
some cases the existing fill soil contained non-soil material including newer steel post-
tensioning strands and snap ties mixed with older brick, wire, and wood waste. The attached
exploration logs aftempt to describe the approximate percentage and types of non-soil materials
that were encountered in the fill.

The emstmg fill was extremely variable in density, moisture, gradation, and debris
composition. The variations were both lateral and vertical. Based on our observitions of all
of the exploration pits completed on August 9", .some general patterns were observed. The
upper 6 inches consisted of topseil and grass, and the underlying existing fill was typically
Jloose to medium dense, dark brown and/or dark gray, silty sand with varying wood debris and
non-soil material as described above. At depths corresponding to approximately elevation § to
10 feet, several of the explorations encountered a layer relatively richer in building waste that
may represent a previous building that was essentially demolished in place and filled over.
Below this layer, at depths corresponding to elevations 4 to 8 feet, a layer richer in wood and
sawdust waste was frequently encountered. The wood waste layer had considerable void
spaces and typically contained significant ground water. The depth to ground water at the time
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~ of exploration corresponded ‘to approximately elevation 6 to 7 feet. .Due to the quantity of
ground water, excavations -significantly deeper than the wood waste layer were not possible
without creating substantial negative site impacts. All of the explorations extended to
anticipated excavation depths for pile cap and grade beam bases. .

During excavation of the exploration pits, we collected samples of the eanuptered soils in
laboratory-prepared glass jars. Sampling, packaging, preservation, and chain-of-custody
procedures were used consistent with local standards of practice for environmental sampling.
Typically, composite samples were collected, and represent average values over relatively
large depth intervals. In localized areas of exploration pits EP-106 and EP-107 where
hydrocarbon-like odors were noted, discreet samples were obtained. The samples were
transferred to IT Corporation, the environmental consultant to Quadrant Corporation- for the
Quadrant Lake Union Center campus projects.

CONCLUSIONS AND RECOMMENDATIONS

The observations of the exploration pits completed during this supplemental work phase,
confirmed that the building pad is underlain by fill unsuitable for shallow foundation
construction. Ground water observed in the supplementary exploration pits will likely be
encountered at or near the elevation for the bases of the planned pile caps and grade beams.
The construction process is expected to require excavation dewatering to place the grapular
construction surface and drainage materials within the building pad. Refer to the May- 10,
2000 geotechnical report, Section 6.0 Site Preparation, for construction working surface
recommendations. Dewatering of the building pad excavation is expected to be feasible using
pumped sumps and ditches. Deeper excavations, such as excavations for the elevator pit and
any below grade mechanical spaces, may require dewatering wells or more substantial
dewatering. The dewatering procedures are expected to be similar to those used for
completion of the existing buildings on the Quadrant Lake Union Center campus. We
recommend that dewatering systems be configured at the time of construction, when actual soil
and ground water conditions at the building grade are known. ' ‘

{




CLOSURE

We appremat:e the opportumty to be of continued service. If you should have any questxons or
if we can be of additional help to you, please do not hesitate to call.

Smcerely, ' ' .
ASSOCIATED EARTH SCIENCES, INC. ' :
Kirkland, Washington

'7. AN 5 ;3;' g"-:~
%/ Z , !EXPIHE&; 1]/20/. OOj

‘Bruce Guenzler | Kurt D. Merriman, P.E.
Project Geologist . Associate Engineer

Attachments: Figure 1: Site and Exploration Plan
Exploration Logs

cc:- NBBJ . _
111 South Jackson Street ' .
Seattle, Washington 98104 ‘
Attention: Richard Lundstrom

- Coughlin, Porter, Lundeen
217 Pine Street, Suite 520
Seattle, Washington ‘98101
Attention: Steve Porter

GLY Construction

100 116™ Avenue SE

Bellevue, Washington 98008-0728
Attention: Bob Beebe

KDMi/da - KE0O162G3 - LD-D:\da\8-00 ~ W2K
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LOG OF EXPLORATION PIT NO. EP-101

= This log is part of the report r?repared by Assoclated Earth Sciences, inc. (AESI) for the named ,'roject and should be
= read together with that report for compléte interpretation. This summary applies only to the location of this trench at the
g time of excavation. Subsurface conditions may change at this location with the passSage of ime, The data presented are
a a simplfication of actual conditions encountered.
DESCRIPTION
Fill
; Grass, underlain by mixed quarry spalls and recycled concrete in brown SAND matrix. Geotextile
fabric at 1.5" (Mirafi 500X or similar).
9 Highly variable laterally and vertically. Mixture of brown silty SAND with gravel, gray gravelly silty
SAND, trace topsoil, logs, dimensional lumber, rebar, etc.

3

4

5

6

7

8

9
10
1 Fill andlor Alluvium
12 Brown, silty SAND, few gravel. Abundant organic material-fine, decomposed.
13
14
15 Glacially consolidated
16 Dense, wet, gray gravelly SAND with silt. (SM)

Bottom of exploration pit at depth 16 feet
17 Moderate to strong seepage below 14'. Moderate caving below 14'. Composite sample S-1 1.5-11'. Composite sample
S-2 11-15". Na significant odors.

18
19
26 .

Quadrant Lake Union Center-Lakeview Building
Seattle, WA

(TP3 00162.GPJ Augusl 13, 2000

SSOCIATE : "
Logged by: ; rd QAHTH'A = Project No. KE00162G
ApprOVed by: SCIENGES’ ‘Nc August 2000




<CTP3 00162.GPJ Augusl 13, 2000

LOG OF EXPLORATION PIT NO. EP-102

Thiis log is part of the report rgrepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
read together with that repart for compléte interpretation. This summary ,atgplies only to the location of this trench at the

time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
a simplfication of actual conditions encountered.

Depth, ft

DESCRIPTION

13 ~

Topsoil and grass

Fitl -
17 Loose, moist, gray, fine SAND, few medium sand trace silt. Geotextile at 3".

trace demolition/construction waste (brick and rebar), trace wood.

10

11 -

12 (5658 wel, brown and gray mixad, with brown organic layers, silty SAND, with fine orgarics. ~ ~

14 Dredge Sand
15 - Loose, wet, gray, fine to medium SAND with fine to coarse gravel, trace silt. (SW)

Alluvium?
16 T\Soft, wet, brown organic {peat-like).

Bottom of exploration pit at depth 16 feet .
17 — Weak seepage 13'-15'. Moderate to severe caving 0-16". Sample #1 3.0-12' composite. Sample #2 14-15.5"

Organic, peat-like odor below 12,
18

r4v) -

Quadrant Lake Union Center-Lakeview Building
Seattle, WA

F ASSQCIATED i
Logged by: ﬂ E ARTH' T Project No. KEDD162G
Approved by: SCIENCES, INGC August 2000
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LOG OF EXPLORATION PIT NO. EP-103

= This log is part of the report prepared by Associated Earth Sciences, inc. (AESI) far the named project and should be
=y read together with that report for corr;glete interpretation. This summary igphes only to the focation of this trench at the
& time of excavation. Subsurface conditions may change at this location with the paséage of time. The data presented are
(=) a simplfication of actual conditions encountered. )
DESCRIPTION
Topsoil and grass
4 Fill . -
Loose to medium dense, dark gray, fine SAND with silt, few fine gravel. 25% (est) waste including
2 brick, pipe, topsoil, wood, post-tension strands, concrete. i
3 —
4 -
5 —
6 -
7 -
8 o
9 —
10
11 =
12 —
13 -
14 —
15
Bottomn of exploration pit at depth 15 feet .
16 -1 Moderate lo strong seepage below 13.5, Moderale to severe caving below approximately 10", Compdsite sample S-1
515", Note: probing with backhoe bucket suggests gravelly sand (native?) below 16",
17
18 —
19 —+
20 -

Quadrant Lake Union Center-Lakeview Building
Seattle, WA

<CTP3 00162.GPJ Augu...

Project No. KE00162G

/ESVESEL
togged by: EARTH
Approved by: SCIENCES, INC August 2000




LOG OF EXPLORATION PIT NO. EP-104

Depth, ft |

a simplfication of actual condifions encountered.

DESCRIPTION

Topsoil and grass

This log is part of the report peepared by Asscciated Earth Sciences, Inc. (AES) for the named project and should be
read together with that report for complete interpretation. This summary applies only to the location of this trench at the
time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are

" Fill P

1 Loose to medium dense, moist, dark gray, fine SAND with some gravel and silt. 25% (est) waste,

10

11 -

12 -

13

including brick, roots, decomposed sawdust and topsoil, concrete, rebar, snap ties, logs, lumber.

16

Bottom of exploration pit at depth 16 feet
17 < No seepage. Minor caving 0-16'. Composite sample S-1 2.5-16', Decompasing organic odor.

18 —

N
D

TP3 00162.GPJ Augusl 13, 2000

~

Quadrant Lake Union Center-Lakeview Building
Seattle, WA

August 2000

Logged by: . rm éﬁggﬁlATED Project No. KE00162G
Appraved by: SCIENCES,; INC




. LOG OF EXPLORATION PIT NO. EP-105

This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
read together with that report for complete interpretation. This summary applies only to the localion of this trench at the
time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
a simplfication of actual conditions encountered,

Depth, ft

DESCRIPTION

17 =

Topsoil

Fill -
L Medium dense, moist, dark gray SAND with some gravel and silt. 15% (est) brick, plastic, copper
wire, asphalt, rubble, dimensional lumber, brick.

10

T T Grades with 50% (est) sawdust and mill-end jumber.

14

Bottorn of exploration pit at depth 14 feel
15 ~  Moderale to strong seepage below 13.5. Compasite sample S-1 0.5-11" (no substantial odor). Sample S-2! discreet

sample at 14' with hydrocarbon odor, 20% (est) fine decomposed sawdust in sample.

16 -

18 -

19

{CTP3 00162.GPJ August 13, 2000

A -

Quadrant Lake Union Center-Lakeview Building
Seattle, WA

(= ;] .
Logged by: rﬂ angg'ATE Project No. KE00162G
Approved by: SC“ENCES, ING August 2000




(CTP3 00162.GPJ Augusl 13, 2000

LOG OF EXPLORATION PIT NO. EP-106

= This log is part of the report prepared by Associated Earth Sciences, inc. (AESI) for the named project and should be
& read tagether with that report for complete interpretation. This summary applies only to the location of this trench at the
g time of excavation. Subsurface conditions may change at this [ocation Wi the passage of ime. The data presented are
o a simplfication of actual conditions encountered.
DESCRIPTION
Topsoil and grass
) 1 ‘ ' Fill -
Medium dense, moist, dark gray, silty SAND, some gravel. 15% (est) wood, brick, asphalt rubble,
steel.
2
3
4
5
¢
7
8
o
i~
10
11
12 " Gradés wilh 75% (esywood and sawdust, ~ ~ ~ ~ T T T T T T T T T T T T T T T TTTOS
13
14
Bottomn of exploration pit at depth 14 feet
15 Strong seepage 13.5', Weak caving below 10°. Composite sample §-1 0.5-14".
16
17
18
19
26 =

Quadrant Lake Union Center-Lakeview Building
Seattle, WA

Logged by: rﬂ QEEQS'ATED Project No. KE00162G
Approved by: SC|ENCES, INC August 2000




LOG OF EXPLORATION PIT NO. EP-107 .

2TP3 00162.GPJ August 13, 2000

= This log is part of the report prepared by Assaciated Earth Sciénces, inc. (AES!) for the named project and should be
S read together with that report for compléte interpretation. This summary %gplies only to the location of this trench at the
& time of excavation. Subsurface conditions may change at this location witn the pas$age of lime. The data presented are
a a simplfication of actual conditions encountered.
DESCRIPTION
Topsoil
1 Fill -
Medium dense, moist, dark gray, silty SAND with gravel. 20% (est) concrete, brick, asphalt rubble,

2 steel, fine decomposed wood.

3 —

4

5 -

6

7

g

9
10
11
12
i3 Gradés with 50% (est)wood andsawdust. ~ ~~ ~ "~ T T T T T T T T T T T
14
15

Bottom of exploration pit at depth 15 feet .
16 -1 Moderate 1o strong seepage 14'. Composite sample S-1 0.5-12.5. Composite sample S-2 12.5-15", Slight
hydrocarbon odor-not localized but about 4'-8'7.

17
18
19

Quadrant Lake Union Center-Lakeview Building
Seattle, WA

Logged by: Fd 223?&"“'5“ Project No. KE00162G
Appl’OVEd in SC'ENGES. lNC August 2000
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February 21, 2001
Project No. KE00162G

Quadrant Corporation
P.O. Box 130
Bellevue, Washington 98009

Attention: Mr. Benjamin Conwell

Subject: Lake View Building Dewatering Profiles
801 North 34" Street
Seattle, Washington

Dear Mr. Conwell:

This letter summarizes our observations during a pilot dewatering effort for construction of the
Lake View Building. This letter represents a continuation of our geotechnical participation in
the project, which has included completion of subsurface explorations, preparation of a
geotechnical report, and ongoing geotechnical support as the design progresses.

Dewatering Issues

During November 2000, HOS Bros. Construction, Inc. (HOS) coordinated with a
subcontractor to have five pilot dewatering wells installed. Associated Earth Sciences, Inc.
(AESI) did not continuously observe dewatering well installation, but we observed the
procedures used and the finished wells. The attached Site Plan, Figure 1, shows the locations
of the five dewatering wells (P-1 through P-5), and the three piezometers (PZ-1 thorough PZ-

3).

During the weeks following installation of the dewatering wells, we measured water levels in
the dewatering wells and standpipe piezometers under different conditions of pumping and
recharging. We also periodically monitored turbidity of the water produced from the
dewatering wells. In the pilot dewatering wells and piezometers, water levels appeared to
draw down and stabilize within approximately 5 to 10 days of continuous pump operation.
Recharge was generally slower, and appears to take approximately 10 to 20 days to recover
from maximum drawdown until pre-drawdown levels are restored.




In general, the dewatering system discharge was silty at the time the wells were completed.
Within 1 day, turbidity levels of 5 to 10 nephelometric turbidity units (NTU) were measured in
discharge water from each of the five dewatering wells. If these turbidity values exceed
permissible levels for discharge, mitigation will be required. Turbidity mitigation was not
considered as part of this study, but any mitigation measures used could increase costs and/or

limit pumping rates.

Three cross section views attached with this letter show the existing topography, the
dewatering wells, the piezometers, and measured and projected ground water levels in the area

of the pilot dewatering tests.
Conclusions and Recommendations

The dewatering wells that were installed during the pilot dewatering program were installed
within existing fill soils that are variable in composition and density. These variations have the
potential to cause significant variations in characteristics that can affect dewatering system
design. The pilot dewatering results can be used as a guideline for project planning, but plans
may need to be modified based on system performance at the time of construction. We
recommend that we observe dewatering system performance as the system is installed and
activated. Performance of the system can then be observed and the system can be modified to
achieve the desired results. We recommend that AESI, GLY Construction (GLY), HOS, and
the owner be prepared to make observations and decisions regarding dewatering system

performance as work progresses.

The standpipe piezometers were affected primarily by dewatering wells P-1, P-2, and P-4
during drawdown tests when all of those pumps were operating. Flow meters were not
provided, and discharge pipes were not accessible for manual pumping rate measurements.
The spacing of these dewatering wells is approximately 100 feet on-center. With dewatering
wells installed 100 feet on-center, in a way that the water levels within the dewatering wells
can be drawn down to approximately elevation -10 feet, dewatering appears to have been
effective to approximately the target elevation of +5 feet. Therefore, we recommend
preliminary dewatering well spacing of 100 feet around the excavation perimeter with
dewatering pump intakes set at elevation -10 feet. A total of approximately 20 wells are
expected. As is typical with field dewatering installation, the actual number of wells required
may vary from this estimate considering the variable nature of the fill soils. We recommend
that the dewatering system be installed and activated as long as possible prior to the beginning
of excavation, but not less than 14 days prior to excavation.

Limitations

AESI did not perform any sampling or analysis related to the presence of materials in soils or
ground water that might be considered contaminants. Environmental consulting services for

this project are provided by IT Corporation.




The intent of the pilot dewatering program and this letter are to provide initial guidance
concerning dewatering system design. Detailed preliminary design of temporary dewatering
systems is often not cost-effective. Typically, an initial design is implemented and modified
based on the results that are achieved in the field based on actual performance. We could
provide a more detailed preliminary dewatering analysis, if requested.

Closure

We appreciate the opportunity to be of continued service. If you should have any questions, or
if we can be of additional help to you, please do not hesitate to call.

Sincerely,
ASSOCIATED EARTH SCIENCES, INC.

Kirkland, Washington

(Expmes 117207 7

P
e

Brucé Guenzler Kurt D. Merriman, P.E.
Project Geologist Associate Engineer

Attachments: Figure 1: Site Plan
Cross Sections

BWG/Id
KE00162G7
D:\WP\Id\2-01 - W2K
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LEGEND N
P-1 @ Approximate location of pumping well

0 S0 100

PZ-1 Approximate location of open standpipe piezometer : - =
Associated Earth Sciences, Inc. PUMPING WELL AND PIEZOMETER PLAN FIGURE 1
. QUADRANT LAKE UNION CTR. - LAKEVIEW BUILDING DATE 10/00

b

SEATTLE, WASHINGTON PROJECT NO. KE00162G




F ASSOCIATED Exploration Log
dEARTH Project Number Exploration Number Sheet
SCIENEES, ING KE00162G PZ-1 1 of 1
Project Name Quadrant Lake Union Center Ground Surface Elevation (ft) _N/A
Location Seattle, WA Datum N/A
Driller/Equipment Davies Drilling Date Start/Finish _09/29/00.9/29/2000
Hammer Weight/Drop _140# / 30" Hole Diameter (in) _g"
= || g &8 g
£ 2 =0 g Blows/Foot (=
g |S| E =83 3 5
a Tl 8 ol8lm ]
[72]
DESCRIPTION o= 10 20 30 40 o
W Grass Surface N
Fill Concrete seal 0-5’% %
1-1/4" ID Schedule 80 PVC 0-9.68'% By
- 5 S-1 Loose to medium dense, damp, dark gray, fine SAND, some silt, trace fine 6 N
- fo coarse gravel, trace wood. B g 11
Bentonite seal 2.5"-9'
- 10 I S-2 Grades to medium dense with gray intervals. #10/20 silica sand 9'-25' : g or
| ' H=r I
| =
Hie
- 15 I S-3 Medium dense, damp grading to wet, gray, fine SAND, some silt, trace fine Al
gravel. "8
i Drilling obstacles (demolition waste). ~*/4" P Schedule 80 PVC screen 9.624.8 -
- 20 I S-4 Blow count overstated (log). A
-2 I S5 Sawdust.
Bottom of exploration boring at 26.5 feet
— 30
~ 35
Sampler Type (ST):
2" OD Split Spoon Sampler (SPT) D No Recovery M - Moisture Logged by: BWG
[ﬂ 3" OD Split Spoon Sampler (D & M) [I Ring Sample ¥ Water Level () Approved by:
Grab Sample Shelby Tube Sample ¥ Water Level at time of drilling (ATD)

ESIBOR 00162.GPJ November 2, 2000




Exploration Log

ASSOCIATED
’d EARTH i Project Number Exploration Number Sheet
SCIENCES, ING KE00162G PZ-2 1 of 1
Project Name Quadrant Lake Union Center Ground Surface Elevation (ft) __N/A
Location Seattle, WA Datum N/A
Driller/Equipment Davies Drilling Date Start/Finish _09/29/00,9/29/2000
Hammer Weight/Drop _140# / 30" Hole Diameter (in) _g"
= |3 HE g
s = SOl @ Blows/Foot et
O £l310 (5]
K 38 8
DESCRIPTION 10 20 30 40
Grass/Topsoil NN
Fill Concrete seal 0-2' > D
1-1/4" ID Schedule 80 PVC 0-14'E
-5 I S-1 Medium dense, moist, dark gray, fine SAND with silt, gravel, and wood. 183 Ay
6
| Bentonite seal 2-12.5' {§
- 10 I S2 As above, with brick rubble. 13 Ass
15
[ #10/20 silica sand 12.5-30.5'{"| |-
- 15 I s-3 Grades with gray intervals. i Al
3
- 20 I S-4 Grades with ~25% wood. 5 ag
R 2
1-1/4” ID Schedule 80 PVC Screen 14-29' ;
- 25
I 8-5 As above. S A
g 6
- 30 7] s6 As above. 4| Aagr
Bottom of exploration boring at 30.5 feet
I~ 35
Sampler Type (ST):
2" OD Split Spoon Sampler (SPT) D No Recovery M - Moisture Logged by: BWG
[ 3" oD split Spoon Sampler (D & M) E] ring sample ¥ Water Level (10/4/00) Approved by:

Grab Sample

AESIBOR 00162.GPJ November 2, 2000

Shelby Tube Sample ¥ Water Level at time of drilling (ATD)




Exploration Log

AESIBOR 00162.GPJ November 2, 2000

[l 3" oD spiit Spoon Sampler (© & M) [[] Ring Sample

Grab Sample

Y Water Level (10/4/00)

Shelby Tube Sample ¥ Water Level at time of drilling (ATD)

Approved by:

ASSOCIATED
EARTH Project Number Exploration Number Sheet
' SCIENCES, ING KE00162G PZ-3 1 of 1
Project Name Quadrant Lake Union Center Ground Surface Elevation (ft) __N/A
Location Seatile, WA Datum NJ/A
Driller/Equipment Davies Drilling Date Start/Finish
Hammer Weight/Drop _140%# / 30" Hole Diameter (in) _g"
c|® )
= @ 25 Sl Q
= 8 |£3 =8| 6 Blows/Foot 2
o S £ © E ol = [
[ s = £ 88 [
QT & ©° Q| 8lm £
DESCRIPTION o= 10 20 30 40 o
s 3 Grass/Topsoll
Fill Concrete seal 0-2.5' %
1-1/4" ID Schedule 80 PVC 0-9.7'
- 5 I 81 Loose, moist, dark gray SAND with silt, gravel, rubbles, and wood. Z A
) 5
Benfonite seal 2.5-8'
#10/20 silica sand 8-21.5'
- 10 I s-2 Grades to wet. Lo
- 15 I S-3 Grades with trace rubble and ~20% wood. Ay
1-1/4" ID Schedule 80 PVC Screen‘ 9,7-20"
- 20 I S-4 As above. Al
Bottom of exploration boring at 21.5 feet
~ 25
— 30
- 35 :
Sampler Type (ST):
2" OD Split Spoon Sampler (SPT) D No Recovery M - Moisture Loggedby: BWG
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Assoc:lated Earth Sc1ences, Inc

.....

Ce/ émﬁnﬂ (7ver 25 %m:r 0][ 6emce

September 7, 2007
Project No. KE070183A

Foushée
3260 118" Avenue SE
Bellevue, Washington 98005

Attention: Mr. Mike Fey

Subject: Environmental Closure Letter
Lakeview Building
Seattle, Washington

Dear Mr. Fey:

This letter summarizes the results of Associated Earth Science, Inc. (AESI) environmental
observations, sampling, and testing performed during mass excavation, augercast pile
installation, and other construction-related excavation activities at the Lakeview Bulldmg

between May 7, 2007 and August 23, 2007.

Detectable concentrations of petroleum hydrocarbons were observed in much of the soil from
the basement excavation. Although concentrations were below Model Toxics Control Act
(MTCA) cleanup levels in most areas, all soils with odor or other observable indications of
petroleum contamination were disposed of at the Rinker facility, located in Everett,

Washington.

All soils from the basement excavation were exported from the site by J.R. Hayes & Sons
(Hayes). Soils determined to be clean were transported to the Hayes’ pit in Maple Valley,
Washington. Contaminated soils were transported by Hayes to Rinkor.

AESI work at the site included:
e Observation of test pits excavated at the site.

e ‘Observation of soil and groundwater conditions during excavation activities, including
installation of augercast piles. AESI monitored the soils and groundwater for any
observable indications of contamination, such as odor, sheen, and staining.

e Collection of representative environmental grab samples of the soils. The samples were
transported daily under strict chain-of-custody to a local environmental testing

laboratory (Friedman & Bruya, Inc.) for testing and storage.

Kirkland ] Everett = Tacoma
425-827-7701 425-259-0522 253-722-2992

www.aesgeo.com




Approximate locations of environmental samples and test pits are shown on Sheet 1. Testing
of one ground water sample at the site indicated chemical concentrations in ground water were
below cleanup standards for the tested analytes. The ground water test data are contained in
the Appendix. A summary of the laboratory soil test data (Table 1) is attached to this letter.
Soil test data indicate that metals concentrations and the majority of the hydrocarbon (diesel
and motor oil) concentrations in soils are below MTCA Method A cleanup levels. One soil
sample from test pit TP 211, in the northeast corner of the building, yielded elevated levels of
arsenic at about two times the MTCA Method A cleanup level of 20 parts per million (ppm).
The cause of the elevated arsenic level is not known but does not appear to occur elsewhere
across the site. The only observed area of elevated hydrocarbon concentrations above the
MTCA Method A cleanup level occurs in the extreme southeast corner of the site, in the
vicinity of test pit TP-205. In some cases, contamination was observed within or below the
bottom of the excavation (below about elevation 9 feet above mean sea level). Concentrations
of diesel and motor oil in soil samples below the building subgrade are shown on Sheet 1.
Based on these results and field observations, the approximate limits of contamination left in
place below the building are presented on Sheet 1. .

We trust that the information presented in this letter will meet your current project needs. If
you have any questions or require additional information, please call us at your earliest

convenience.
Sincerely,

ASSOCIATED EARTH SCIENCES, INC.
Kirkland, Washington

Frank S. Mocker, P.G., P.E.G.
Senior Staff Geologist

./Scott Kindred, P.E.

enior Engineer
Jonf. So(l:lvyrgaard, P.G., P.E.G.
Prigcipal Geologist

Attachments: Sheet 1:  Environmental Sample Location Map
Table 1:  Summary of Laboratory Test Results
Appendix: Laboratory Analytical Results

FSM/dr - KE070183A4 - Projects\20070183\KE\WP




APPENDIX B

Laboratory Analytical Results




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
James E. Bruya, Ph.D.
Charlene Morrow, M.S.
Yelena Aravkina, M.S.
Bradley T. Benson, B.S.
Kurt Johnson, B.S.
WY 18 2007

May 16, 2007

Scott Kindred, Project Manager
Associated Earth Sciences, Inc.
911 5th Avenue, Suite 100
Kirkland, WA 98033

Dear Mr. Kindred:

3012 16th Avenue West
Seattle, WA 98119-2029
TEL: (206) 285-8282
FAX: (206) 283-5044
e-mail: fbi@isomedia.com

Included are the results from the testing of material submitted on May 2, 2007 from
the Quadrant Lake Union Center Lakeview building, F&BI 705035 project. There
are 28 pages included in this report. Any samples that may remain are currently
scheduled for disposal in 30 days. If you would like us to return your samples or
arrange for long term storage at our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you

should have any questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

Michael Erdahl
Project Manager

Enclosures
AE10516R.DOC




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report:. 05/16/07
Date Received: 05/02/07
Project: Quadrant Lake Union Center Lakeview building, F&BI 705035
Date Extracted: 05/04/07
Date Analyzed: 05/07/07

RESULTS FROM THE ANALYSIS OF THE WATER SAMPLES
FOR BENZENE, TOLUENE, ETHYLBENZENE,
XYLENES AND TPH AS GASOLINE
USING EPA METHOD 8021B AND NWTPH-Gx
Results Reported as ug/L (ppb)

. Ethyl Total Gasoline  Surrogate
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery)
Laboratory ID (Limit 52-124)
MW S-1 <1 <1 <1 <3 <100 79

705035-01

Method Blank <1 <1 <1 <3 <100 69




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07
Date Received: 05/02/07
Project: Quadrant Lake Union Center Lakeview building, F&BI 705035
Date Extracted: 05/03/07
Date Analyzed: 05/03/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Surrogate.

Sample ID Diesel Range = Motor Oil Range (% Recovery)
Laboratory ID (C10-C2s) (C25-Css) (Limit 67-127)
TP 201 Composite 93 x 450 79
705035-02

TP 202S-18 <50 260 85
705035-03

TP 202 S-2 11’ 130 x 800 80
705035-04

TP 203 S-1 0-8’ composite <50 330 80
705035-05

TP 203 S-2 10’ 100 x 310 76
705035-06

TP 204 S-1 0’-7 composite 75 x 530 78
705035-07

TP 204 S-2 8.5-9.5’ <50 210; 86
705035-08

Method Blank <50 <125j 82

x - The pattern of peaks present is not indicative of diesel. The result is due to overlap from the motor oil

range.

j - The result is below normal reporting limits. The value reported is an estimate.




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07
Date Received: 05/02/07
Project: Quadrant Lake Union Center Lakeview building, F&BI 705035
Date Extracted: 05/03/07
Date Analyzed: 05/10/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS

DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Sample Extracts Passed Through a
Silica Gel Column Prior to Analysis
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Surrogate

Sample ID Diesel Range  Motor Oil Range (% Recovery)
Laboratory ID (C10-Co2s5) (Cas5-Cse) (Limit 53-144)
TP 201 Composite 120 x 470 92
705035-02
TP 202 S-18 83 x 190 91

© 705035-03
TP 202 S-2 11’ 140 x 690 91
705035-04
TP 203 S-1 0-8 composite 120 x 400 98
705035-05
TP 203 S-2 10’ 210 x 460 91
705035-06
TP 204 S-1 0-7 composite 100 x 460 92
705035-07
TP 204 S-2 8.5-9.5 88 x 280 94
705035-08
Method Blank <50 <125j 91

x - The pattern of peaks present is not indicative of diesel.

j - The result is below normal reporting limits. The value reported is an estimate.
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07
Date Received: 05/02/07
Project: Quadrant Lake Union Center Lakeview building, F&BI 705035
Date Extracted: 05/03/07
Date Analyzed: 05/03/07

RESULTS FROM THE ANALYSIS OF THE WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
- DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Results Reported as ug/L (ppb)

Surrogate
Sample ID Diesel Range Motor Oil Range (% Recovery)
Laboratory ID (C10-C25) (Cas5-Css) (Limit 52-134)
MW S-1 81 <250 ' 97
705035-01
‘Method Blank <50 <250 93




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07

Date Received: 05/02/07

Project: Quadrant Lake Union Center Lakeview building, F&BI 705035
Date Extracted: 05/03/07

Date Analyzed: 05/10/07

RESULTS FROM THE ANALYSIS OF THE WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Sample Extracts Passed Through a
Silica Gel Column Prior to Analysis
Results Reported as ug/L (ppb)

- Surrogate
Sample ID Diesel Range  Motor Oil Range (% Recovery)
Laboratory ID (C10-C25) (C25-C3e) (Limit 51-132)
MW S-1 <50 <250 98
705035-01
Method Blank <50 <250 76




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: MW S-1 Client: Associated Earth Sciences, Inc.
Date Received: 05/02/07 Project: Lakeview building, F&BI 705035
Date Extracted: 05/03/07 Lab ID: 705035-01
Date Analyzed: 05/03/07 Data File: 705035-01.028
Matrix: Water Instrument: ICPMS1
Units: ug/L (ppb) Operator: HR
Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium 97 60 125
Indium 93 60 125
Bismuth . 94 60 125
Concentration
Analyte: ug/L (ppb)
Chromium <1
Arsenic <1
Selenium <1
Silver <1
Cadmium <1
Barium : ‘ ‘ 63.8
Lead <1




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: Method Blank Client: Associated Earth Sciences, Inc.
Date Received: NA Project: Lakeview building, F&BI 705035
Date Extracted: 05/03/07 Lab ID: 17-161 mb
Date Analyzed: 05/03/07 Data File: 17-161 mb.019
Matrix: Water Instrument: ICPMS1
Units: ug/L (ppb) Operator: HR
Lower - Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium 101 60 125
Indium 100 ' 60 125
Bismuth 95 60 125
Concentration
Analyte: ug/L (ppb)
Chromium ' <1
Arsenic <1
Selenium <1
‘Silver <1
Cadmium <1
Barium <1
Lead <1




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07
Date Received: 05/02/07
Project: Quadrant Lake Union Center Lakeview building, F&BI 705035
Date Extracted: 05/03/07
Date Analyzed: 05/04/07

RESULTS FROM THE ANALYSIS OF THE WATER SAMPLES
FOR TOTAL MERCURY
USING EPA METHOD 1631E
Results Reported as pg/L (ppb)

Sample ID Total Mercury
Laboratory ID

MW S-1 <0.2
705035-01

Method Blank <0.2




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds By EPA Method 8270C SIM

Client Sample ID: MW S-1 Client: Associated Earth Sciences, Inc.
Date Received: 05/02/07  Project: Lakeview building, F&BI 705035
Date Extracted: 05/03/07 Lab ID: 705035-01
Date Analyzed: 05/04/07 Data File: 050409.D
Matrix: Water Instrument: GCMS3
Units: ug/L (ppb) Operator: ya

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 54 16 92
Phenol-d6 29 10 91
2,4,6-Tribromophenol - 75 50 150

Concentration

Compounds: ug/L (ppb)
Pentachlorophenol <2




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds By EPA Method 8270C SIM

Client Sample ID: Method Blank Client: Associated Earth Sciences, Inc.
Date Received: Not Applicable Project: Lakeview building, F&BI 705035
Date Extracted: 05/03/07 Lab ID: 07-631mb
Date Analyzed: 05/04/07 Data File: 050408.D
Matrix: Water : Instrument: GCMS3
Units: ug/L (ppb) Operator: ya

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 44 16 92
Phenol-d6 29 10 91
2,4,6-Tribromophenol ' 60 50 : 150

Concentration

Compounds: ug/L (ppb)
Pentachlorophenol <2
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds By EPA Method 8270C SIM

Client Sample ID: TP 201 Composite Client: Associated Earth Sciences, Inc.
Date Received: 05/02/07 Project: Lakeview building, F&BI 705035
Date Extracted: 05/03/07 Lab ID: 705035-02 1/10
Date Analyzed: 05/05/07 Data File: 050420.D
Matrix: Soil ‘ Instrument: GCMS3
Units: ug/kg (ppb) Operator: ya

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 81 50 150
Phenol-d6 65 50 150
2,4,6-Tribromophenol 51 50 150

Concentration

Compounds: ug/kg (ppb)
Pentachlorophenol <1,000

Note: The sample was diluted due to sample matrix effects. Detection limits are raised due to dilution
and surrogate recoveries may not be meaningful.
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds By EPA Method 8270C SIM

Client Sample ID: TP 202 S-18 Client: Associated Earth Sciences, Inc.
Date Received: 05/02/07 Project: Lakeview building, F&BI 705035
Date Extracted: 05/03/07 Lab ID: 705035-03 1/10
Date Analyzed: 05/07/07 Data File: 050713.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) Operator: ya

Lower Upper
Surrogates: : % Recovery , Limit Limit
2-Fluorophenol 85 50 150
Phenol-d6 71 50 150
2,4,6-Tribromophenol ' 108 50 150

Concentration

Compounds: ug/kg (ppb)
Pentachlorophenol <1,000

Note: The sample was diluted due to sample matrix effects. Detection limits are raised due to dilution
and surrogate recoveries may not be meaningful.
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds By EPA Method 8270C SIM

Client Sample ID: TP 202 S-2 11’ Client: Associated Earth Sciences, Inc.
Date Received: 05/02/07 Project: Lakeview building, F&BI 705035
Date Extracted: 05/03/07 Lab ID: 705035-04 1/10
Date Analyzed: 05/07/07 Data File: 050714.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) Operator: ya

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 75 50 150
Phenol-d6 72 50 150
2,4,6-Tribromophenol 38 vo 50 150

Concentration

Compounds: ug/kg (ppb)
Pentachlorophenol <1,000

Note: The sample was diluted due to sample matrix effects. Detection limits are raised due to dilution
and surrogate recoveries may not be meaningful.

vo - The value reported fell outside the control limits established for this analyte.
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds By EPA Method 8270C SIM

Client Sample ID: TP 203 S-10-8 composite Client: Associated Earth Sciences, Inc.
Date Received: 05/02/07 Project: Lakeview building, F&BI 705035
Date Extracted: 05/03/07 Lab ID: 705035-05 1/10
Date Analyzed: 05/07/07 Data File: 050715.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) Operator: ya

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 80 16 92
Phenol-dé : 66 10 91
2,4,6-Tribromophenol 111 50 150

Concentration

Compounds: ug/kg (ppb)
Pentachlorophenol <1,000

Note: The sample was diluted due to sample matrix effects. Detection limits are raised due to dilution
and surrogate recoveries may not be meaningful.
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds By EPA Method 8270C SIM

Client Sample ID: TP 203 S-2 10’ Client: Associated Earth Sciences, Inc.
Date Received: 05/02/07 Project: Lakeview building, F&BI 705035
Date Extracted: 05/03/07 Lab ID: 705035-06 1/10
Date Analyzed: 05/05/07 Data File: 050419.D
Matrix: Soil ' Instrument: GCMS3
Units: ug/kg (ppb) Operator: ya

: Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 73 16 92
Phenol-d6 60 10 91
2,4,6-Tribromophenol 54 50 150

Concentration

Compounds: ug/kg (ppb)
Pentachlorophenol <1,000

Note: The sample was diluted due to sample matrix effects. Detection limits are raised due to dilution
and surrogate recoveries may not be meaningful.
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds By EPA Method 8270C SIM

Client Sample ID: TP 204 S-1 0’-7 composite Client: Associated Earth Sciences, Inc.
Date Received: 05/02/07 Project: Lakeview building, F&BI 705035
Date Extracted: 05/03/07 Lab ID: 705035-07 1/10
Date Analyzed: 05/07/07 Data File: 050711.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) Operator: yva

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 77 50 150
Phenol-d6 54 50 150
2,4,6-Tribromophenol 76 . 50 150

Concentration

Compounds: ug/kg (ppb)
Pentachlorophenol <1,000

Note: The sample was diluted due to sample matrix effects. Detection limits are raised due to dilution
and surrogate recoveries may not be meaningful.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
‘Analysis For Semivolatile Compounds By EPA Method 8270C SIM
Client Sample ID: TP 204 S-2 8.5’-9.5’ Client: Associated Earth Sciences, Inc.
Date Received: 05/02/07 Project: Lakeview building, F&BI 705035
Date Extracted: 05/03/07 Lab ID: 705035-08 1/10
Date Analyzed: 05/08/07 Data File: 050805.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) Operator: ya

Lower , Upper

Surrogates: % Recovery Limit Limit
2-Fluorophenol 78 50 150
Phenol-dé 66 50 150
2,4,6-Tribromophenol 109 50 150

Concentration
Compounds: ug/kg (ppb)
Pentachlorophenol <1,000

Note: The sample was diluted due to sample matrix effects. Detection limits are raised due to dilution
and surrogate recoveries may not be meaningful.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds By EPA Method 8270C SIM
Client:

Client Sample ID: Method Blank

Date Received:
Date Extracted: 05/02/07
Date Analyzed: 05/04/07

Matrix: Soil

Units: ug’kg (ppb)
Surrogates:

2-Fluorophenol

Phenol-d6

2,4,6-Tribromophenol

Compounds:

Pentachlorophenol

Not Applicable

% Recovery
76
72
67

Concentration
ug/kg (ppb)

<100

Project:

Lab ID:
Data File:
Instrument:
Operator:

18

Lower
Limit
50
50
50

Associated Earth Sciences, Inc.
Lakeview building, F&BI 705035

07632mb
050412.D
GCMS3

ya

Upper
Limit
150
150
150




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07
Date Received: 05/02/07
Project: Quadrant Lake Union Center Lakeview building, F&BI 705035

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES
FOR BENZENE, TOLUENE, ETHYLBENZENE,

XYLENES, AND TPH AS GASOLINE
USING EPA METHOD 8021B AND NWTPH-Gx

Laboratory Code: 705016-08 (Duplicate)

Relative Percent

Reporting Sample Duplicate Difference
Analyte Units Result Result (Limit 20)
Benzene mg/kg (ppm) <0.02 <0.02 nm
Toluene mg/kg (ppm) <0.02 <0.02 nm
Ethylbenzene mg/kg (ppm) <0.02 <0.02 nm
Xylenes mg/kg (ppm) <0.06 <0.06 nm
Gasoline mg/kg (ppm) <2 <2 nm
Laboratory Code: Laboratory Control Sample

Percent

Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Benzene mg/kg (ppm) 0.5 93 66-121
Toluene mg/kg (ppm) 0.5 85 72-128
Ethylbenzene mg/kg (ppm) 0.5 93 69-132
Xylenes mg/kg (ppm) 1.5 91 69-131
Gasoline mg/kg (ppm) 20 91 61-153

nm - The analyte was not detected in one or mere of the duplicate analyses. Therefore, calculation of the

RPD is not applicable.
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07

Date Received: 05/02/07
Project: Quadrant Lake Union Center Lakeview building, F&BI 705035

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES

FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: 705033-08 (Matrix Spike)

Percent Percent

Reporting Spike Sample  Recovery Recovery  Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
Diesel Extended mg/kg (ppm) 5,000 <50 103 106 69-125 3
Laboratory Code: Laboratory Control Sample °

Percent

Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Diesel Extended mgkg (ppm) 5,000 100 70-127
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07

Date Received: 05/02/07
Project: Quadrant Lake Union Center Lakeview building, F&BI 705035

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES

FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: 705033-08 (Matrix Spike) Silica Gel

Percent Percent

Reporting  Spike Sample  Recovery Recovery Acceptance RPD
Analyte Units Yevel Result MS MSD Criteria (Limit 20) .
Diesel Extended mg/kg (ppm) 5,000 <50 106 117 71-137 10
Laboratory Code: Laboratory Control Sample Silica Gel

Percent

Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Diesel Extended mg/kg (ppm) 5,000 123 70-129
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07

Date Received: 05/02/07
Project: Quadrant Lake Union Center Lakeview building, F&BI 705035

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: Laboratory Control Sample

Percent  Percent

Reporting Spike Recovery Recovery Acceptance RPD
Analyte Units Level LCS LCSD Criteria (Limit 20)
Diesel Extended ug/L (ppb) 2,500 120 123 73-142 2
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07

Date Received: 05/02/07
Project: Quadrant Lake Union Center Lakeview building, F&BI 705035

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: Laboratory Control Sample Silica Gel
Percent  Percent

Reporting - Spike Recovery Recovery Acceptance RPD
Analyte Units Level LCS LCSD Criteria (Limit 20)
Diesel Extended ug/L (ppb) 2,500 122 128 67-141 5
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07
Date Received: 05/02/07
Project: Quadrant Lake Union Center Lakeview building, F&BI 705035

QUALITY ASSURANCE RESULTS

FOR THE ANALYSIS OF WATER SAMPLES FOR TOTAL METALS
USING EPA METHOD 200.8

Laboratory Code: 705037-01 (Duplicate)

Relative
Sample Duplicate Percent Acceptance
Analyte Reporting Units Result Result Difference Criteria
Chromium ug/L (ppb) <1 <1 nm 0-20
Arsenic ug/L (ppb) <1 <1 nm 0-20
Selenium ug/L (ppb) <1 : <1 nm 0-20
Silver ug/L (ppb) <1 <1 nm 0-20
Cadmium ug/L (ppb) <1 <1 nm 0-20
Barium ug/L (ppb) 1.71 1.58 8 0-20
Lead ug/L (ppb) <1 <1 nm 0-20
Laboratory Code: 705037-01 (Matrix Spike)
Percent
Spike Sample  Recovery Acceptance
Analyte Reporting Units Level Result MS Criteria
Chromium ug/L (ppb) 20 <1 101 50-150
Arsenic ug/L (ppb) 10 <1 96 50-150
Selenium ug/L (ppb) 5 <1 94 50-150
Silver ug/L (ppb) 5 <1 101 50-150
Cadmium ug/L (ppb) 5 <1 94 50-150
Barium ug/L (ppb) 50 1.71 97 50-150
Lead - ug/L (ppb) 10 <1 99 50-150

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07

Date Received: 05/02/07
Project: Quadrant Lake Union Center Lakeview building, F&BI 705035

QUALITY ASSURANCE RESULTS

FOR THE ANALYSIS OF WATER SAMPLES FOR TOTAL METALS
USING EPA METHOD 200.8

Laboratory Code: Laboratory Control Sample

Percent
Spike Recovery Acceptance
Analyte Reporting Units Level LCS . Criteria
Chromium ug/Li (ppb) 20 , 108 70-130
Arsenic ug/L (ppb) 10 96 "70-130
Selenium ug/L (ppb) 5 94 70-130
Silver ug/L (ppb) 5 107 70-130
Cadmium ug/L: (ppb) 5 98 . 70-130
Barium ug/L (ppb) 50 104 70-130
Lead ug/L (ppb) 10 102 70-130
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07

Date Received: 05/02/07
Project: Quadrant Lake Union Center Lakeview building, F&BI 705035

QUALITY ASSURANCE RESULTS
FOR THE ANALYSIS OF WATER SAMPLES FOR
TOTAL MERCURY
USING EPA METHOD 1631E

Laboratory Code: 704318-03 (Matrix Spike)
Percent Percent

o Reporting Spike  Sample Recovery Recovery  Acceptance RPD
Analyte Units Level Result MS MS Criteria (Limit 20)
Mercury pg/L (ppb) 0.5 <0.2 147 151 vo 50-150 3

Laboratory Code: Laboratory Control Sample

Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Mercury pg/L (ppb) 0.5 151 vo 70-130

vo - The value reported fell outside the control limits established for this analyte.
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07

Date Received: 05/02/07
Project: Quadrant Lake Union Center Lakeview building, F&BI 705035

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM

Laboratory Code: Laboratory Control Sample

Percent Percent
Reporting Spike Recovery Recovery  Acceptance RPD
Analyte ' Units Level LCS LCSD Criteria  (Limit 20)
Pentachlorophenol ug/L (ppb) 7.5 87 88 20-114 1
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07
Date Received: 05/02/07
Project: Quadrant Lake Union Center Lakeview building, F&BI 705035

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL
SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM

Laboratory Code: 705035-06 (Duplicate)
Relative Percent

Reporting Sample Duplicate Difference
Analyte Units Result Result (Limit 20)
Pentachlorophenol ug/kg (ppb) <1,000 <1,000 nm

Laboratory Code: Laboratory Control Sample

Percent Percent
Reporting  Spike Recovery Recovery  Acceptance RPD
Analyte ' Units Level LCS LCSD Criteria (Limit 20)
Pentachlorophenol ug/kg (ppb) 250 91 94 41-122 3

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
James E. Bruya, Ph.D. 3012 16th Avenue West
Charlene Morrow, M.S. Seattle, WA 98119-2029
Yelena Aravkina, M.S. : TEL: (206) 285-8282
Bradley T. Benson, B.S. FAX: (206) 283-5044
Kurt Johnson, B.S. e-mail: fbi@isomedia.com
i 18 20
May 16, 2007

Scott Kindred, Project Manager
Associated Earth Sciences, Inc.
911 5th Avenue, Suite 100
Kirkland, WA 98033

Dear Mr. Kindred:

Included are the results from the testing of material submitted on May 4, 2007 from
the Lakeview Building, F&BI 705049 project. There are 11 pages included in this
report. Any samples that may remain are currently scheduled for disposal in 30
days. If you would like us to return your samples or arrange for long term storage
at our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you
should have any questions. '

Sincerely,
FRIEDMAN & BRUYA, INC.

Michael Erdahl
Project Manager

Enclosures
AE10516R.DOC




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07
Date Received: 05/04/07
Project: Lakeview Building, F&BI 705049
Date Extracted: 05/04/07
Date Analyzed: 05/04/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Surrogate
Sample ID Diesel Range  Motor Oil Range (% Recovery)
Laboratory ID (C10-Css) (Ces5-Css) (Limit 67-127)
TP-205, S-1, 0’-4’ <50 <125j 89
composite
705049-01
TP-205, S-2 8.5°-9.5’ 4,900 x 17,000 106
705049-02
TP-206, 0’-5’ composite <50 <125j 87
705049-03 :
TP-207, 0-7 S-1 <50 310 84
composite
705049-04
TP-207, 8.5’-9.0° S-2 <50 <125; 81
705049-05
'Method Blank <50 <125 j , 79

x - The pattern of peaks present is not indicative of diesel. The result is due to overlap from the motor oil
range.

j - The result is below normal reporting limits. The value reported is an estimate.




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07

Date Received: 05/04/07

Project: Lakeview Building, F&BI 705049
Date Extracted: 05/04/07

Date Analyzed: 05/09/07 and 05/10/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Sample Extracts Passed Through a
Silica Gel Column Prior to Analysis
Results Reported on a Dry Weight Basis
- Results Reported as mg/kg (ppm)

Surrogate
Sample ID Diesel Range Motor Oil Range (% Recovery)
Laboratory ID (C10-Cszs) (C25-Cae) (Limit 53-144)
TP-205, S-2 8.5°-9.5’ 4,700 x 10,000 125
705049-02
TP-207, 0-7 S-1 87 x 300 104
composite
705049-04
Method Blank <50 <125j 81

x - The pattern of peaks present is not indicative of diesel. The result is due to overlap from the motor oil

range.

j - The result is below normal reporting limits. The value reported is an estimate.




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds By EPA Method 8270C SIM

Client Sample ID: TP-205, S-1, 0’-4’ composite

Date Received: 05/04/07

Date Extracted: 05/04/07

Date Analyzed: 05/04/07

Matrix: Soil

Units: ug/kg (ppb)

Surrogates: % Recovery

2-Fluorophenol 83

Phenol-d6 79

2,4,6-Tribromophenol 83
Concentration

Compounds: ug’kg (ppb)

Pentachlorophenol <100

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit
50
50
50

Associated Earth Sciences, Inc.
Lakeview Building, F&BI 705049
705049-01

050415.D
GCMS3
ya -
Upper
Limit
150
150
150




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds By EPA Method 8270C SIM

Client Sample ID: TP-205, S-2 8.5’-9.5’ Client: Associated Earth Sciences, Inc.
Date Received: 05/04/07 Project: Lakeview Building, F&BI 705049
Date Extracted: 05/04/07 Lab ID: 705049-02 1/50
Date Analyzed: 05/05/07 Data File: 050418.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) Operator: ya

Lower Upper
Surrogates: ‘ % Recovery ' Limit Limit
2-Fluorophenol 0 vo 50 150
Phenol-d6 77 50 150
2,4,6-Tribromophenol 68 50 150

Concentration

Compounds: ug/kg (ppb)
Pentachlorophenol <5,000

Note: The sample was diluted due to sample matrix effects. Detection limits are raised due to dilution
and surrogate recoveries may not be meaningful.

vo - The value reported fell outside the control limits established for this analyte.




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds By EPA Method 8270C SIM

Client Sample ID: TP-2086, 0-5’ composite

Date Received: 05/04/07

Date Extracted: 05/04/07

Date Analyzed: 05/04/07

Matrix: Soil

Units: ug/kg (ppb)

Surrogates: % Recovery

2-Fluorophenol 80

Phenol-d6 76

2,4,6-Tribromophenol 65
Concentration

Compounds: ug/kg (ppb)

Pentachlorophenol <100

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit
50
50
50

Associated Earth Sciences, Inc.
Lakeview Building, F&BI 705049
705049-03 '

050416.D
GCMS3
ya
Upper
Limit
150
150
150




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds By EPA Method 8270C SIM

Date Received: 05/04/07

Client Sample ID: TP-207, 0-7’ S-1 composite Client: Associated Earth Sciences, Inc.
Project: Lakeview Building, F&BI 705049
Lab ID: 705049-04 1/10

Date Extracted: 05/04/07
Date Analyzed: 05/04/07

Matrix: Soil

Units: ug/kg (ppb)
Surrogates:

2-Fluorophenol

Phenol-d6

2,4,6-Tribromophenol

Compounds:

Pentachlorophenol

Data File: 050417.D
Instrument: GCMS3
Operator: ya

Lower Upper
% Recovery Limit Limit
68 50 150
68 50 150
24 vo 50 150
Concentration
ug/kg (ppb)
<1,000

Note: The sample was diluted due to sample matrix effects. Detection limits are raised due to dilution
and surrogate recoveries may not be meaningful.

vo - The value reported fell outside the control limits established for this analyte.




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds By EPA Method 8270C SIM

Client Sample ID: TP-207, 8.5'-9.0’ S-2

Date Received: 05/04/07

Date Extracted: 05/04/07

Date Analyzed: 05/04/07

Matrix: Soil

Units: ug/kg (ppb)

Surrogates: % Recovery

2-Fluorophenol 84

Phenol-dé 78

2,4,6-Tribromophenol 79
Concentration

Compounds: ug/kg (ppb)

Pentachlorophenol <100

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit
50
50
50

Associated Earth Sciences, Inc.
Lakeview Building, F&BI 705049
705049-05 '

050414.D
GCMS3
ya
Upper
Limit
150
150
150




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds By EPA Method 8270C SIM

Client Sample ID: Method Blank Client: Associated Earth Sciences, Inc.
Date Received: Not Applicable Project: Lakeview Building, F&BI 705049
Date Extracted: 05/04/07 Lab ID: 07632mb2
Date Analyzed: 05/04/07 Data File: 050413.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) Operator: ya

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 81 50 150
Phenol-d6 75 50 150
2,4,6-Tribromophenol 75 50 150

Concentration

Compounds: ug/kg (ppb)
Pentachlorophenol <100




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07
Date Received: 05/04/07
Project: Lakeview Building, F&BI 705049

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: 705049-01 (Matrix Spike)

Percent Percent

Reporting Spike Sample  Recovery Recovery Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
Diesel Extended mg/kg (ppm) 5,000 <50 104 106 69-125 2
Laboratory Code: Laboratory Control Sample

, Percent

Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Diesel Extended mg/kg (ppm) 5,000 105 70-127




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07
Date Received: 05/04/07
Project: Lakeview Building, F&BI 705049

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: 705049-01 (Matrix Spike) Silica Gel

. Percent Percent ‘
Reporting  Spike Sample  Recovery Recovery Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
Diesel Extended mg/kg (ppm) 5,000 <50 104 104 71-137 0

Laboratory Code: Laboratory Control Sample Silica Gel

Percent
. Reporting Spike Recovery  Acceptance
Analyte - Units Level LCS Criteria
Diesel Extended mg/kg (ppm) 5,000 107 70-129
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/16/07
Date Received: 05/04/07
Project: Lakeview Building, F&BI 705049

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL
SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM

Laboratory Code: 705035-06 (Duplicate)
Relative Percent

Reporting Sample Duplicate Difference
Analyte Units Result Result (Limit 20)
Pentachlorophenol ug/kg (ppb) <1,000 <1,000 nm

Laboratory Code: Laboratory Control Sample

Percent Percent
Reporting  Spike Recovery Recovery  Acceptance RPD
Analyte Units Level LCS LCSD Criteria (Limit 20)
Pentachlorophenol ug/kg (ppb) 250 91 94 41-122 3

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
James E. Bruya, Ph.D. 3012 16th Avenue West
Charlene Morrow, M.S. Seattle, WA 98119-2029
Yelena Aravkina, M.S. TEL: (206) 285-8282
Bradley T. Benson, B.S. FAX: (206) 283-5044
Kurt Johnson, B.S. e-mail: fbi@isomedia.com
MAY 29 o
May 21, 2007

Scott Kindred, Project Manager
Associated Earth Sciences, Inc.
911 5th Avenue, Swuite 100
Kirkland, WA 98033

Dear Mr. Kindred:

Included are the results from the testing of material submitted on May 9, 2007 from
the Lakeview/KE070183A, F&BI 705113 project. There are 28 pages included in
this report. Any samples that may remain are currently scheduled for disposal in
30 days. If you would like us to return your samples or arrange for long term
storage at our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you
should have any questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

Michael Erdahl
Project Manager

Enclosures
AE10521R.DOC




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/21/07

Date Received: 05/09/07

Project: Lakeview/KE070183A, F&BI 705113
Date Extracted: 05/09/07

Date Analyzed: 05/10/07 and 05/11/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Sample Extracts Passed Through a
Silica Gel Column Prior to Analysis
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Surrogate
Sample ID Diesel Range  Motor Oil Range (% Recovery)
Laboratory ID (C10-Cas) (C25-Css) (Limit 53-144)
TP-203A/Elev 9’ <50 160 107
705113-03
TP-208/Elev 15’ <50 160 110
705113-05
TP-208/Elev 9’ <50 <150 97
705113-06
TP-208/Elev 7 <50 <150 102
705113-07
TP-201/Elev 7.0’-7.5’ <50 <150 101
705113-08
TP-205/Elev & 6,300 18,000 100
705113-09
TP-202A/Elev. 8.5 <50 . <150 99
705113-11
TP-204A/Elev. 7.23 <50 <150 113
705113-13
TP-209/Elev. 15’ <50 <150 103
705113-15
TP-209/Elev. 8 <50 <150 98
705113-16
Method Blank <50 <150 94




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: TP-203A/Elev 9 Client: Associated Earth Sciences, Inc.
Date Received: 05/09/07 Project: Lakeview/KE070183A, F&BI 705113
Date Extracted:  05/10/07 Lab ID: 705113-03
Date Analyzed: 05/10/07 Data File: 705113-03.034
Matrix: Soil Instrument: ICPMS1
Units: mg/kg (ppm) Operator: HR
Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium 103 60 125
Indium 92 60 125
Bismuth 119 60 125
Concentration
Analyte: mg/kg (ppm)
Chromium 15.6
Arsenic 2.36
Selenium ‘ <1
Silver <1
Cadmium <1
Barium ) 83.5
Lead 39.7




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: TP-208/Elev 15’ Client: Associated Earth Sciences, Inc.
Date Received: 05/09/07 Project: Lakeview/KE070183A, F&BI 705113
Date Extracted: 05/10/07 ' Lab ID: 705113-05
Date Analyzed: 05/10/07 Data File: 705113-05.035
Matrix: Soil Instrument: ICPMS1
Units: mg/kg (ppm) Operator: HR
. Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium ' 101 60 125
Indium ' 97 60 125
Bismuth 116 60 125
Concentration
Analyte: mg/kg (ppm)
Chromium 15.7
Arsenic 3.91
Selenium <1
Silver <1
Cadmium <1
Barium 56.7
Lead 27.9




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID:

Date Received:
Date Extracted:
Date Analyzed:
Matrix:

Units:

Internal Standard:
Germanium
Indium

Bismuth

Analyte:

Chromium
Arsenic
Selenium
Silver
Cadmium
Barium

Lead

TP-208/Elev &’
05/09/07
05/10/07
05/10/07
Soil
mg/kg (ppm)
% Recovery:
103
95
123
Concentration
mg/kg (ppm)
8.73
3.04
<1
<1
<1
80.4
55.6

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit:
60
60
60

Associated Earth Sciences, Inc.
Lakeview/KE070183A, F&BI 705113

705113-06
705113-06.036
ICPMS1
HR
Upper
Limit:
125
125
125




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: TP-208/Elev 7’ Client: Associated Earth Sciences, Inc.
Date Received: 05/09/07 Project: Lakeview/KE070183A, F&BI 705113
Date Extracted: 05/10/07 : Lab ID: 705118-07
Date Analyzed: 05/10/07 Data File: 705113-07.037
Matrix: Soil Instrument: ICPMSI1
Units: mg/kg (ppm) Operator: HR
Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium 104 60 125
Indium 96 ' 60 ‘125
Bismuth 123 60 125
Concentration
Analyte: mg/kg (ppm)
Chromium 12.2
Arsenic 3.97
Selenium <1
Silver <1
Cadmijum ’ <1
Barium 89.4
Lead 28.8




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: TP-201/Elev 7.0’-7.5’ Client: Associated Earth Sciences, Inc.
Date Received: 05/09/07 Project: Lakeview/KE070183A, F&BI 705113
Date Extracted: 05/10/07 Lab ID: 705113-08
Date Analyzed: 05/10/07 Data File: 705113-08.038
Matrix: Soil ‘ Instrument: ICPMS1
Units: mg/kg (ppm) Operator: HR
Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium 102 60 125
Indium 95 60 125
Bismuth 119 60 125
Concentration
Analyte: mg/kg (ppm)
Chromium 17.2
Arsenic 4,72
Selenium <1
Silver <1
Cadmium <1
Barium 47.8
Lead 4.97




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

" Analysis For Total Metals By EPA Method 200.8

Client ID: TP-205/Elev 8 Client: Associated Earth Sciences, Inc.
Date Received: 05/09/07 Project: Lakeview/KE070183A, F&BI 705113
Date Extracted: 05/10/07 Lab ID: 705113-09
Date Analyzed: 05/10/07 Data File: 705113-09.039
Matrix: Soil Instrument: ICPMS1
Units: mg/kg (ppm) Operator: HR
Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium 99 60 125
Indium 93 60 125
Bismuth 120 60 125
Concentration
Analyte: meg/kg (ppm)
Chromium 9.91
Arsenic 2.65
Selenium <1
Silver <1
Cadmium <1
Barium 53.3
Lead 45.7




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: TP-202A/Elev. 8.5 Client: Associated Earth Sciences, Inc.
Date Received: 05/09/07 - Project: Lakeview/KE070183A, F&BI 705113
Date Extracted: 05/10/07 Lab ID: 705113-11
Date Analyzed: 05/11/07 Data File: 705113-11.014
Matrix: Soil Instrument: ICPMS1
Units: mg/kg (ppm) Operator: HR
Lower Upper
Internal Standard: "% Recovery: Limit: Limit:
Germanium 91 60 125
Indium 86 60 125
Bismuth 102 60 125
Concentration
Analyte: mg/kg (ppm)
Chromium 12.7
Arsenic 3.02
Selenium <1
Silver <1
Cadmium <1
Barium 68.2
Lead 38.5




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: TP-204A/Elev. 7.23 Client: Associated Earth Sciences, Inc.
Date Received: 05/09/07 Project: Lakeview/KE070183A, F&BI 705113
Date Extracted: 05/10/07 Lab ID: 705113-13
Date Analyzed: 05/11/07 Data File: 705113-13.015
Matrix: Soil Instrument: ICPMS1
Units: mg/kg (ppm) Operator: HR
Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium 88 60 125
Indium 85 60 125
Bismuth 100 ‘ 60 125
Concentration
Analyte: mg/kg (ppm)
Chromium 10.1
Arsenic 1.51
Selenium <1
‘Silver <1
Cadmium <1
Barium 14.8
Lead . 1.86




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Client ID:

Date Received:

Date Extracted:
Date Analyzed:
Matrix:

Units:

Internal Standard:
Germanium
Indium

Bismuth

Analyte:

Chromium
Arsenic
Selenium
Silver
Cadmium
Barium
Lead

TP-209/Elev. 15’
05/09/07
05/10/07
05/10/07

Soil

mg/kg (ppm)

% Recovery:
104
98
122

Concentration
meg/kg (ppm)

14.0
1.52
<1
<1
<1
37.7
10.4

10

Lower
Limit:
60
60
60

Associated Earth Sciences, Inc.
Lakeview/KE070183A, F&BI 705113
705113-15

705113-15.043

ICPMS1
HR
Upper
Limit:
125
125
125




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: TP-209/Elev. 8 Client: Associated Earth Sciences, Inc.
Date Received: 05/09/07 Project: Lakeview/KE070183A, F&BI 705113
Date Extracted: 05/10/07 Lab ID: 705113-16

Date Analyzed: 05/11/07 Data File: 705113-16.016
Matrix: Soil Instrument: ICPMS1

Units: mg/kg (ppm) Operator: HR

Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium 87 60 125
Indium 84 60 125
Bismuth 100 60 125
Concentration

Analyte: mg/kg (ppm)

Chromium 8.79

Arsenic 1.69

Selenium <1

Silver <1

Cadmium <1

Barium 26.5

Lead 1.65

11




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: Method Blank Client: Associated Earth Sciences, Inc.
Date Received: NA Project: Lakeview/KE070183A, F&BI 705113
Date Extracted: 05/10/07 Lab ID: 17-170 mb
Date Analyzed: 05/10/07 Data File: 17-170 mb.020
Matrix: Soil Instrument: ICPMS1
Units: mg/kg (ppm) Operator: HR
Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium _ 101 60 125
Indium 97 60 125
Bismuth 117 60 125
Concentration
Analyte: mg/kg (ppm)
Chromium <1
Arsenic <1
Selenium <1
Silver <1
Cadmium <1
Barium <1
Lead <1
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/21/07
Date Received: 05/09/07
Project: Lakeview/KE070183A, F&BI 705113
Date Extracted: 05/10/07
Date Analyzed: 05/15/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL MERCURY
USING EPA METHOD 1631E
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Sample ID Total Mercury
Laboratory ID

TP-203A/Elev 9 <0.2
705113-03

TP-208/Elev 15 <0.2
705113-05

TP-208/Elev 9 0.27
705113-06

TP-208/Elev 7 <0.2
705113-07

TP-201/Elev 7.0’-7.5’ <0.2
705113-08

TP-205/Elev 8 <0.2
705113-09

TP-202A/Elev. 8.5 <0.2
705113-11

TP-204A/Elev. 7.23 <0.2
705113-13

TP-209/Elev. 15’ <0.2
705113-15

TP-209/Elev. & : <0.2
705113-16 :

Method Blank <0.2

13




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: TP-203A/Elev ¢’ Client: Associated Earth Sciences, Inc.
Date Received: 05/09/07 Project: Lakeview/KE070183A, F&BI 705113
Date Extracted: 05/10/07 Lab ID: 705113-03 1/10
Date Analyzed: 05/14/07 Data File: 051420.D
Matrix: Soil Instrument: GCMS3
Units: ug/L (ppb) Operator: ya

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 82 50 150
Phenol-dé 67 50 150
2,4,6-Tribromophenol 68 50 150

Concentration

Compounds: ug/L (ppb)
Pentachlorophenol <1,000

Note: The sample was diluted due to sample matrix effects. Detection limits are raised due to dilution
and surrogate recoveries may not be meaningful.
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: TP-208/Elev 15’ Client: Associated Earth Sciences, Inc.
Date Received: 05/09/07 Project: Lakeview/KE070183A, F&BI 705113
Date Extracted: 05/10/07 Lab ID: 705113-05 1/10
Date Analyzed: 05/14/07 Data File: 051421.D
Matrix: Soil Instrument: GCMS3
Units: ug/L (ppb) Operator: ya

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 77 50 150
Phenol-d6 65 50 150
2,4,6-Tribromophenol 64 50 150

Concentration

Compounds: ug/L (ppb)
Pentachlorophenol <1,000

Note: The sample was diluted due to sample matrix effects. Detection limits are raised due to dilution
and surrogate recoveries may not be meaningful.
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: TP-208/Elev 9’ Client: Associated Earth Sciences, Inc.
Date Received: 05/09/07 Project: Lakeview/KE070183A, F&BI 705113
Date Extracted: 05/10/07 Lab ID: 705113-06
Date Analyzed: 05/14/07 Data File: 051422.D
Matrix: Soil Instrument: GCMS3
Units: ug/L (ppb) Operator: yva
Lower Upper

Surrogates: % Recovery Limit Limit l
2-Fluorophenol 78 50 150 ‘
Phenol-d6 80 50 150 "
2,4,6-Tribromophenol 76 50 150

Concentration }
Compounds: ug/L (ppb)
Pentachlorophenol <100 |
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM
Client Sample ID: TP-208/Elev 7' Client: Associated Earth Sciences, Inc.
Date Received: 05/09/07 Project: Lakeview/KE070183A, F&BI 705113
Date Extracted: 05/10/07 Lab ID: 705113-07
Date Analyzed: 05/14/07 Data File: 051423.D
Matrix: Soil Instrument: GCMS3
Units: ug/L (ppb) Operator: ya -

Lower Upper

Surrogates: % Recovery Limit Limit
2-Fluorophenol 80 50 150
Phenol-d6 81 50 : 150
2,4,6-Tribromophenol 89 50 150

Concentration
Compounds: ug/L (ppb)
Pentachlorophenol <100
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Client Sample ID: TP-201/Elev 7.0’-7.5

Date Received: 05/09/07

Date Extracted: 05/10/07

Date Analyzed: 05/14/07

Matrix: Soil

Units: ug/L (ppb)

Surrogates: A % Recovery

2-Fluorophenol 96

Phenol-d6 81

2,4,6-Tribromophenol 86
Concentration

Compounds: ug/L (ppb)

Pentachlorophenol <iOO

18

Lower
Limit
50
50
50

Associated Earth Sciences, Inc.
Lakeview/KE070183A, F&BI 705113
705113-08

051412.D
GCMS3
ya
Upper
Limit
150
150
150




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM
Client Sample ID: TP-205/Elev & Client: Associated Earth Sciences, Inc.
Date Received: 05/09/07 Project: Lakeview/KE070183A, F&BI 705113
Date Extracted: 05/10/07 Lab ID: 705113-09 1/10
Date Analyzed: 05/14/07 Data File: 051413.D
Matrix: Soil Instrument: GCMS3
Units: ug/L (ppb) Operator: ya

Lower Upper

Surrogates: % Recovery Limit Limit
2-Fluorophenol 71 50 150
Phenol-d6 57 50 150
2,4,6-Tribromophenol 68 50 150

Concentration
Compounds: ug/L (ppb)
Pentachlorophenol <1,000

Note: The sample was diluted due to sample matrix effects. Detection limits are raised due to dilution
and surrogate recoveries may not be meaningful.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Client Sample ID: TP-202A/Elev. 8.5

Date Received: 05/09/07

Date Extracted: 05/10/07

Date Analyzed: 05/14/07

Matrix: Soil

Units: ug/L (ppb)

Surrogates: % Recovery

2-Fluorophenol 76

Phenol-d6 76

2,4,65Tribromophenol 73
Concentration

Compounds: ug/L (ppb)

Pentachlorophenol <100

20

Lower
Limit
50
50
50

Associated Earth Sciences, Inc.
Lakeview/KE070183A, F&BI 705113
705113-11

051415.D

GCMS3

ya

Upper
Limit
150
150
150




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: TP-204A/Elev. 7.23 Client: Associated Earth Sciences, Inc.
Date Received: 05/09/07 Project: Lakeview/KE070183A, F&BI 705113
Date Extracted: 05/10/07 Lab ID: 705113-13
Date Analyzed: 05/14/07 Data File: 051414.D
Matrix: Soil Instrument: GCMS3
Units: ug/L (ppb) Operator: ya
Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 81 50 150
Phenol-d6 80 50 150
2.4,6-Tribromophenol 83 50 150
: Concentration
Compounds: ug/L (ppb)
Pentachlorophenol <100
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS f

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: TP-209/Elev. 15 Client: Associated Earth Sciences, Inc.
Date Received: 05/09/07 Project: Lakeview/KE070183A, F&BI 705113
Date Extracted: 05/10/07 ' Lab ID: 705113-15
Date Analyzed: 05/14/07 Data File: 051416.D
Matrix: Soil Instrument: GCMS3
Units: ug/L (ppb) Operator: ya
Lower Upper

Surrogates: % Recovery Limit Limit
2-Fluorophenol 82 50 150
Phenol-d6 83 50 150
2,4,6-Tribromophenol 84 50 150

Concentration J
Compounds: ug/L (ppb) "
Pentachlorophenol <100 \;
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM
Client Sample ID: TP-209/Elev. & Client: Associated Earth Sciences, Inc.
Date Received: 05/09/07 Project: Lakeview/KE070183A, F&BI 705113
Date Extracted: 05/10/07 Lab ID: 705113-16
Date Analyzed: 05/14/07 Data File: 051417.D
Matrix: Soil Instrument: GCMS3
Units: ug/L (ppb) Operator: va

Lower Upper

Surrogates: % Recovery Limit Limit
2-Fluorophenol 85 50 150
Phenol-d6 86 ' 50 150
2,4,6-Tribromophenol 87 50 150

Concentration ‘
Compounds: ug/L (ppb)
Pentachlorophenol <100
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Client Sample ID: Method Blank

Date Received: Not Applicable

Date Extracted: 05/10/07

Date Analyzed: 05/14/07

Matrix: Soil

Units: ug/L (ppb)

Surrogates: % Recovery

2-Fluorophenol 77

Phenol-d6 74

2.,4,6-Tribromophenol 76
Concentration

Compounds: ug/L (ppb)

Pentachlorophenol <100

24

Lower
Limit
50
50
50

Associated Earth Sciences, Inc.
Lakeview/KE070183A, F&BI 705113
07680mb

051411.D

GCMS3

ya

Upper

Limit ‘
150 ﬁ
150
150




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/21/07

Date Received: 05/09/07
Project: Lakeview/KE070183A, F&BI 705113

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
" FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: 705113-11 (Matrix Spike) Silica Gel

, Percent Percent

Reporting Spike Sample Recovery Recovery Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
Diesel Extended mg/kg (ppm) 5,000 <50 124 118 71-137 5
Laboratory Code: Laboratory Control Sample Silica Gel

Percent

Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Diesel Extended mg/kg (ppm) 5,000 118 70-129
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/21/07
Date Received: 05/09/07
Project: Lakeview/KE070183A, F&BI 705113

QUALITY ASSURANCE RESULTS
FOR THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL METALS USING EPA METHOD 200.8

Laboratory Code: 704312-03 (Duplicate)

Relative
Sample Duplicate Percent Acceptance
Analyte Reporting Units Result Result Difference Criteria
Chromium mg/kg (ppm) 14.5 13.9 4 ' 0-20
Arsenic mg/kg (ppm) 2.90 2.56 12 0-20
Selenium mg/kg (ppm) <1 , <1 nm 0-20
Silver mg/kg (ppm) <1 <1 nm 0-20
Cadmium mg/kg (ppm) <1 <1l . nm 0-20
Barium mg/kg (ppm) 38.1 36.1 5 0-20
Lead mg/kg (ppm) 21.7 24.1 10 0-20
Laboratory Code: 704312-03 (Matrix Spike)
Percent
~ Spike Sample Recovery Acceptance
Analyte Reporting Units  Level Result MS Criteria
Chromium mg/kg (ppm) 50 14.5 95b 50-150
Arsenic ' mg/kg (ppm) 10 2.90 99 b 50-150
Selenium mg/kg (ppm) 5 <1 92 50-150
Silver mg/kg (ppm) 10 <1 143 50-150
Cadmium mg/kg (ppm) 10 <1 101 50-150
Barium mg/kg (ppm) 50 38.1 102 b 50-150
Lead mg/kg (ppm) 50 21.7 97b 50-150
Laboratory Code: Laboratory Control Sample
Percent
Spike Recovery Acceptance

Analyte Reporting Units Level LCS Criteria
Chromium mg/kg (ppm) 50 102 70-130
Arsenic mg/kg (ppm) 10 108 70-130
Selenium mg/kg (ppm) 5 108 70-130
Silver mg/kg (ppm) 10 148 vo 70-130
Cadmium mg/kg (ppm) 10 105 70-130
Barium mg/kg (ppm) 50 105 70-130
Lead meg/kg (ppm) 50 99 70-130

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the

RPD is not applicable.
b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix

spike recoveries may not be meaningful.
vo - The value reported fell outside the control limits established for this analyte.
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/21/07

Date Received: 05/09/07
Project: Lakeview/KE070183A, F&BI 705113

QUALITY ASSURANCE RESULTS
FOR THE ANALYSIS OF SOIL SAMPLES FOR
TOTAL MERCURY
USING EPA METHOD 1631E

Laboratory Code: 704312-03 (Matrix Spike) ;
Percent Percent

Reporting Spike  Sample Recovery Recovery Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
Mercury mg/kg (ppm)  0.125 <0.2 105 123 50-150 16
Laboratory Code: Laboratory Control Sample

Percent

Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Mercury mg/kg (ppm) 0.125 112 70-130
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/21/07
Date Received: 05/09/07
Project: Lakeview/KE(070183A, F&BI 705113

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL
SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM

Laboratory Code: 705113-15 (Duplicate)
Relative Percent

' Reporting Sample Duplicate Difference
Analyte Units Result Result (Limit 20)
Pentachlorophenol ug/kg (ppb) <100 <100 nm

Laboratory Code: : 705113-15 (Matrix Spike)

Percent

Reporting  Spike Sample Recovery Acceptance
Analyte Units Level Result MS Criteria’
Pentachlorophenol ug/kg (ppb) 250 <100 99 14-132
Laboratory Code: Laboratory Control Sample

Percent Percent

Reporting  Spike Recovery Recovery  Acceptance RPD
Analyte Units Level LCS LCSD Criteria (Limit 20)
Pentachlorophenol ug’kg (ppb) 250 107 109 41-122 2

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

James E. Bruya, Ph.D.
Charlene Morrow, M.S.
Yelena Aravkina, M.S.
Bradley T. Benson, B.S.
Kurt Johnson, B.S.

May 30, 2007

Frank Mocker and Scott Kindred, Project Managers
Associated Earth Sciences, Inc.

911 5th Avenue, Suite 100

Kirkland, WA 98033

Dear Mr. Mocker and Mr. Kindred:

3012 16th Avenue West
Seattle, WA 98119-2029
TEL: (206) 285-8282
FAX: (206) 283-5044
e-mail: fbi@isomedia.com

Included are the results from the testing of material submitted on May 10, 2007
from the Lakeview Building/KE070183A, F&BI 705122 project. There are 11 pages
included in this report. Any samples that may remain are currently scheduled for
disposal in 30 days. If you would like us to return your samples or arrange for long

term storage at our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you

should have any questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

Michael Erdahl
Project Manager

Enclosures
AE10530R.DOC




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/30/07

Date Received: 05/10/07

Project: Lakeview Building/KE070183A, F&BI 705122
Date Extracted: 05/16/07

Date Analyzed: 05/16/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Sample Extracts Passed Through a
Silica Gel Column Prior to Analysis
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Surrogate
Sample ID Diesel Range  Motor Oil Range (% Recovery)
Laboratory ID (C10-C25) (Ca2s5-Cse) (Limit 53-144)
ES-20 <50 <125 100

705122-01

Method Blank <50 <125 106




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: ES-20 Client: Associated Earth Sciences
Date Received: 05/10/07 Project: KE070183A, F&BI 705122
Date Extracted: 05/16/07 Lab ID: 705122-01
Date Analyzed: 05/17/07 Data File: 705122-01.010
Matrix: Soil Instrument: ICPMS1
Units: mg/kg (ppm) Operator: BTB
Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium - 89 60 125
Indium 90 60 125
Bismuth 106 60 125
Concentration
Analyte: mg/kg (ppm)
Chromium 7.27
Arsenic 1.73
Selenium <1
Silver <1
Cadmium <1
Barium 23.4
Lead 1.88




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID:

Date Received:
Date Extracted:
Date Analyzed:
Matrix:

Units:

Internal Standard:
Germanium
Indium .

Bismuth

Analyte:

Chromium
Arsenic
Selenium
Silver
Cadmium
Barium
Lead

Method Blank
NA
05/16/07
05/17/07
Soil
mg/kg (ppm)
% Recovery:
90
93
108
Concentration
mg/kg (ppm)
<2
<1
<1
<1
<1
<1
<1

Client: Associated Earth Sciences
Project: KEO070183A, F&BI 705122
Lab ID: 17-182 mb

Data File: I7-182 mb.008

Instrument: ICPMSI1
Operator: BTB

Lower Upper
Limit: Limit:
60 125
60 125
60 125




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/30/07
Date Received: 05/10/07
Project: Lakeview Building/KE070183A, F&BI 705122
Date Extracted: 05/16/07
Date Analyzed: 05/22/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL MERCURY ’
USING EPA METHOD 1631E
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm).

Sample ID Total Mercury
Laboratory ID

ES-20 <0.2
705122-01

Method Blank <0.2




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: ES-20

Date Received: 05/10/07
Date Extracted: 05/16/07
Date Analyzed: 05/16/07

Matrix: Soil
Units: ug/kg (ppb)
Surrogates: % Recovery
2-Fluorophenol 89
Phenol-d6 87
2,4,6-Tribromophenol 92

. Concentration
Compounds: ug/kg (ppb)
Pentachlorophenol <100

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit
50
50
50

Associated Earth Sciences
KE070183A, F&BI 705122
705122-01

051618.D

GCMS3

yYa

Upper

Limit
150
150
150




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM
Client Sample ID: Method Blank Client: Associated Earth Sciences
Date Received: Not Applicable Project: KE070183A, F&BI 705122

Date Extracted: 05/15/07
Date Analyzed: 05/16/07

Matrix: Soil

Units: ug/kg (ppb)
Surrogates:

2-Fluorophenol

Phenol-d6

2,4,6-Tribromophenol

Compounds:

Pentachlorophenol

Lab ID: 07708mb2
Data File: 051617.D
Instrument: GCMS3

Operator: ya
Lower Upper
% Recovery Limit Limit
70 50 150
69 50 150
73 , 50 150
Concentration
ug/kg (ppb)
<100




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/30/07
Date Received: 05/10/07
Project: Lakeview Building/KE070183A, F&BI 705122

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES

FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: 705184-04 (Matrix Spike) Silica Gel

Percent Percent

Reporting Spike Sample  Recovery Recovery Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
Diesel Extended mg/kg (ppm) 2,500 <50 104 106 71-137 2
Laboratory Code: Laboratory Control Sample Silica Gel

Percent

Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Diesel Extended mg/kg (ppm) 2,500 105 70-129




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/30/07
Date Received: 05/10/07
Project: Lakeview Building/KE070183A, F&BI 705122

QUALITY ASSURANCE RESULTS

FOR THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL METALS USING EPA METHOD 200.8

Laboratory Code: 705122-01 (Duplicate)

Relative
Sample Duplicate Percent Acceptance
Analyte Reporting Units Result Result Difference Criteria
Chromium meg/kg (ppm) 7.27 6.21 16 0-20
Arsenic mg/kg (ppm) 1.73 1.46 17 . 0-20
Selenium mg’kg (ppm) <1 <1 nm 0-20
Silver mg/kg (ppm) <1 <1 nm 0-20
Cadmium mg/kg (ppm) <1 <1 nm 0-20
Barium meg/kg (ppm) 23.4 20.0 16 0-20
Lead mg/kg (ppm) 1.88 1.51 22 a 0-20
Laboratory Code: 705122-01 (Matrix Spike)
Percent
Spike Sample Recovery Acceptance
Analyte Reporting Units Level Result MS Criteria
Chromium mg/kg (ppm) 50 7.27 107 50-150
Arsenic mg/kg (ppm) 10 1.73 102 50-150
Selenium meg/kg (ppm) 5 <1 99 50-150
Silver . mg/kg (ppm) 10 <1 123 50-150
Cadmium meg/kg (ppm) 10 <1 105 50-150
Barium mg/kg (ppm) 50 23.4 108 b 50-150
Lead mg/kg (ppm) 20 1.88 102 50-150

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix
spike recoveries may not be meaningful.




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/30/07

Date Received: 05/10/07
Project: Lakeview Building/KE070183A, F&BI 705122

QUALITY ASSURANCE RESULTS

FOR THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL METALS USING EPA METHOD 200.8

Laboratory Code: Laboratory Control Sample

Percent
Spike Recovery Acceptance
Analyte Reporting Units Level LCS Criteria
Chromium mg/kg (ppm) 50 - 105 70-130
Arsenic mg/kg (ppm) 10 100 70-130
Selenium mg/kg (ppm) 5 97 70-130
Silver mg/kg (ppm) 10 118 70-130
Cadmium mg/kg (ppm) 10 101 70-130
Barium mg/kg (ppm) 50 107 70-130
Lead mg/kg (ppm) 20 102 70-130




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: O5l/30/07

Date Received: 05/10/07
Project: Lakeview Building/KE070183A, F&BI 705122

QUALITY ASSURANCE RESULTS
FOR THE ANALYSIS OF SOIL SAMPLES FOR
TOTAL MERCURY
USING EPA METHOD 1631E

Laboratory Code: 705122-01(Matrix Spike)
Percent Percent

Reporting Spike  Sample Recovery Recovery  Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
. Mercury mg/kg (ppm) 0.125 <0.2 116 113 50-150 3

Laboratory Code: Laboratory Control Sample

o Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Mercury mg/kg (ppm)  0.125 129 70-130
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/30/07
Date Received: 05/10/07
Project: Lakeview Building/KE070183A, F&BI 705122

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL
SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM

Laboratory Code: 705184-04 (Duplicate)

Relative Percent

Reporting Sample Duplicate Difference
Analyte Units Result Result (Limit 20)
Pentachlorophenol ug/kg (ppb) <100 <100 nm
Laboratory Code: 705184-04 (Matrix Spike)

Percent

Reporting  Spike Sample Recovery Acceptance
Analyte Units Level Result MS Criteria
Pentachlorophenol ug/kg (ppb) 250 <100 101 14-132
Laboratory Code: Laboratory Control Sample

Percent Percent

Reporting . Spike Recovery Recovery  Acceptance RPD
Analyte Units Level LCS LCSD Criteria  (Limit 20)
Pentachlorophenol ug/kg (ppb) 250 92 92 41-122 0

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
James E. Bruya, Ph.D. 3012 16th Avenue West
Charlene Morrow, M.S. Seattle, WA 98119-2029
Yelena Aravkina, M.S. TEL: (206) 285-8282
Bradley T. Benson, B.S. FAX: (206) 283-5044
Kurt Johnson, B.S. e-mail: fbi@isomedia.com
BAY 26

May 22, 2007

Scott Kindred, Project Manager
Associated Earth Sciences, Inc.
911 5th Avenue, Suite 100
Kirkland, WA 28033

Dear Mr. Kindred:

Included are the results from the testing of material submitted on May 15, 2007
from the Lakeview Building/KE070183A, F&BI 705184 project. There are 19 pages
included in this report. Any samples that may remain are currently scheduled for
disposal in 30 days. If you would like us to return your samples or arrange for long
term storage at our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you
should have any questions.

Sincerely,
FRIEDMAN & BRUYA, INC.

Michael Erdahl
Project Manager

Enclosures
AE10522R.DOC




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/22/07

Date Received: 05/15/07

Project: Lakeview Building/KE070183A, F&BI 705184
Date Extracted: 05/15/07

Date Analyzed: 05/15/07 and 05/16/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Sample Extracts Passed Through a
Silica Gel Column Prior to Analysis
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Surrogafe
Sample ID Diesel Range  Motor Oil Range (% Recovery)
Laboratory ID (C10-Czs) (C25-Cse) (Limit 53-144)
ES-31 79 180 102
705184-01
ES-34 <50 <125 94
705184-04
ES-35 <50 <125 96
705184-05
ES-36 93 x 410 97
705184-06
ES-38 320 x 1,200 104
705184-08 '
Method Blank <50 <125 95

x - The pattern of peaks present is not indicative of diesel.




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID:

Date Received:
Date Extracted:
‘Date Analyzed:
Matrix:

Units:

Internal Standard:
Germanium
Indium

Bismuth

Analyte:

Chromium
" Arsenic
Selenium
Silver
Cadmium
Barium
Lead

ES-31
05/15/07
05/15/07
05/15/07
Soil

mg/kg (ppm)

% Recovery:
113
98
104

Concentration
mg/kg (ppm)

11.0
2.56
<1
<1
<1
51.6
30.3

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit:
60
60
60

Associated Earth Sciences, Inc.

Lakeview Building/KE070183A
705184-01
705184-01.037
ICPMS1
HR
Upper
Limit:
125
125
125




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: ES-34 Client: Associated Earth Sciences, Inc.
Date Received: 05/15/07 Project: Lakeview Building/KE070183A
Date Extracted: 05/15/07 Lab ID: 705184-04
Date Analyzed: 05/15/07 Data File: 705184-04.038
Matrix: Soil Instrument: ICPMSI1
Units: mg/kg (ppm) Operator: HR
Lower Upper

Internal Standard: % Recovery: Limit: Limit:
Germanium 109 60 125
Indium 94 60 125
Bismuth 103 60 125

. Concentration
Analyte: mg/kg (ppm)
Chromium 11.7
Arsenic 1.96
Selenium _ <1
Silver <1
Cadmium <1
Barium 31.3
Lead 6.81




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID:

Date Received:

Date Extracted:
Date Analyzed:
Matrix:

Units:

Internal Standard:
Germanium
Indium

Bismuth

Analyte:

Chromium
Arsenic
Selenium
Silver
Cadmium
Barium
Lead

ES-35
05/15/07
05/15/07
05/15/07
Soil
mg/kg (ppm)
% Recovery:
114
95
102
Concentration
mg/kg (ppm)
18.4
3.06
<1
<1
<1
49.5
12.5

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit:
60
60
60

Associated Earth Sciences, Inc.

Lakeview Building/KE070183A
705184-05
705184-05.039
ICPMS1
HR
Upper
Limit:
125
125
125




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: ES-36 Client: Associated Earth Sciences, Inc.
Date Received: 05/15/07 Project: Lakeview Building/KE070183A
Date Extracted: 05/15/07 Lab ID: 705184-06
Date Analyzed: 05/15/07 Data File: 705184-06.041
Matrix: Soil Instrument: ICPMSI1
Units: mg/kg (ppm) Operator: HR
Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium 114 60 125
Indium 97 60 125
Bismuth 102 60 125
Concentration
Analyte: mg/kg (ppm)
Chromium 17.0
Arsenic 5.11
Selenium <1
Silver ' <1
Cadmium <1
Barium 68.1

Lead 33.7




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: ES-38 Client: Associated Earth Sciences, Inc.
Date Received: 05/15/07 Project: Lakeview Building/KE070183A
Date Extracted: 05/15/07 Lab ID: 705184-08

Date Analyzed: 05/15/07 Data File: 705184-08.042

Matrix: Soil Instrument: ICPMS1

Units: meg/kg (ppm) Operator: HR

Lower Upper

Internal Standard: % Recovery: Limit: Limit:

Germanium 119 60 125

Indium 102 60 125
-Bismuth ) 111 60 125

Concentration

Analyte: mg/kg (ppm)

Chromium 21.1

Arsenic 9.99

Selenium <1

Silver <1

Cadmium <1

Barium 123

Lead 236




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: Method Blank Client: Associated Earth Sciences, Inc.
Date Received: NA Project: Lakeview Building/KE070183A
Date Extracted: 05/15/07 Lab ID: 17-180 mb

Date Analyzed: 05/15/07 Data File: 17-180 mb.032

Matrix: Soil Instrument: ICPMS1

Units: mg/kg (ppm) Operator: HR

Lower Upper

Internal Standard: % Recovery: Limit: Limit:

Germanium 106 60 125

Indium : 99 60 125

Bismuth 101 60 125

Concentration

Analyte: mg/kg (ppm)

Chromium <1

Arsenic <1

Selenium <1

Silver <1

Cadmium <1

Barium <1
"Lead <1




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/22/07
Date Received: 05/15/07
Project: Lakeview Building/KE070183A, F&BI 705184
Date Extracted: 05/15/07
Date Analyzed: 05/15/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL MERCURY
USING EPA METHOD 1631E
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Sample ID Total Mercury
Laboratory ID

ES-31 : <0.2
705184-01

ES-34 <0.2
705184-04

ES-35 <0.2
705184-05

ES-36 <0.2
705184-06

ES-38 : <0.2
705184-08

Method Blank <0.2




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: ES-31 Client: Associated Earth Sciences, Inc.
Date Received: 05/15/07 Project: Lakeview Building/KE070183A
Date Extracted: 05/15/07 Lab ID: 705184-01 1/10
Date Analyzed: 05/16/07 Data File: 051615.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) : Operator: va

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 82 50 150
Phenol-d6 77 50 150
2,4,6-Tribromophenol 84 50 150

Concentration

Compounds: ug/kg (ppb)
Pentachlorophenol <1,000




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client:
Project:

Lab ID:
Data File:
Instrument:

Client Sample ID: ES-34

Date Received: 05/15/07

Date Extracted: 05/15/07

Date Analyzed: 05/16/07

Matrix: Soil

Units: ug/kg (ppb)

Surrogates: % Recovery

2-Fluorophenol 77

Phenol-d6 81

2,4,6-Tribromophenol 89
Concentration

Compounds: ug/kg (ppb)

Pentachlorophenol <100

10

" Operator:

Lower
Limit
50
50
50

Associated Earth Sciences, Inc.
Lakeview Building/KE070183A
705184-04

051610.D
GCMS3
ya
Upper
Limit
150
150
150




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM
Client Sample ID: ES-35 Client: Associated Earth Sciences, Inc.
Date Received: 05/15/07 Project: Lakeview Building/KE070183A
Date Extracted: 05/15/07 Lab ID: 705184-05
Date Analyzed: 05/16/07 Data File: 051613.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) : Operator: ya

Lower Upper

Surrogates: % Recovery Limit Limit
2-Fluorophenol 79 50 150
Phenol-dé 83 50 150
2,4,6-Tribromophenol 89 50 150

Concentration
Compounds: ug/kg (ppb)
Pentachlorophenol <100

11




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client:
Project:
LabID:
Data File:
Instrument:
Operator:

Client Sample ID: ES-36

Date Received: 05/15/07
Date Extracted: 05/15/07
Date Analyzed: 05/16/07

Matrix: Soil
Units: ug/kg (ppb)
Surrogates: % Recovery
2-Fluorophenol 72
Phenol-dé 69
2,4,6-Tribromophenol 76

‘ Concentration
Compounds: ug/kg (ppb)
Pentachlorophenol <1,000

12

Lower
Limit
50
50
50

Associated Earth Sciences, Inc.

Lakeview Building/KE070183A
705184-06 1/10
051616.D
GCMS3
ya
Upper
Limit
150
150
150




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: ES-38 Client: Associated Earth Sciences, Inc.
Date Received: 05/15/07 Project: Lakeview Building/KE070183A
Date Extracted: 05/15/07 Lab ID: 705184-08 :
Date Analyzed: 05/16/07 Data File: 051614.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (pph) Operator: ya

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 79 50 150
Phenol-d6 85 50 150
2,4,6-Tribromophenol 99 50 150

Concentration

Compounds: ug/ke (ppb)
Pentachlorophenol <100

13




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Client Sample ID: Method Blank

Date Received: Not Applicable

Date Extracted: 05/15/07

Date Analyzed: 05/16/07

Matrix: Soil

Units: ug/kg (ppb)

Surrogates: % Recovery

2-Fluorophenol 89

Phenol-d6 88

2,4,6-Tribromophenocl 91
Concentration

Compounds: ug’kg (ppb)

Pentachlorophenol <100

14

Lower
Limit
50
50
50

Associated Earth Sciences, Inc.
Lakeview Building/KE070183A
07708mb

051608.D

GCMS3

ya

Upper
Limit
150
150
150




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/22/07

Date Received: 05/15/07
Project: Lakeview Building/KE070183A, F&BI 705184

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: 705184-04 (Matrix Spike) Silica Gel

‘ Percent Percent
v Reporting  Spike Sample  Recovery Recovery  Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
Diesel Extended mg/kg (ppm) 2,500 - <50 104 106 71-137 2

Laboratory Code: Laboratory Control Sample Silica Gel

Percent
Reporting Spike Recovery  Acceptance
Analyte Units Level LCS Criteria
Diesel Extended mg/kg (ppm) 2,500 105 70-129

15




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/22/07
Date Received: 05/15/07
Project: Lakeview Building/KE070183A, F&BI 705184

QUALITY ASSURANCE RESULTS

FOR THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL METALS USING EPA METHOD 200.8

Laboratory Code: 705139-01 (Duplicate)

Relative
Sample Duplicate Percent Acceptance
Analyte Reporting Units Result Result Difference Criteria
Chromium mg/kg (ppm) 13.3 13.8 4 0-20
Arsenic mg/kg (ppm) 2.16 2.10 3 0-20
Selenium mg/kg (ppm) <1 <1 nm 0-20
Silver mg/kg (ppm) <1 <1 nm 0-20
Cadmium mg/kg (ppm) <1 <1 nm 0-20
Barium mg/kg (ppm) 32.9 35.7 8 0-20
Lead mg/kg (ppm) 6.22 .8.72 33 hr - 0-20
Laboratory Code: 705139-01 (Matrix Spike)
Percent
Spike Sample Recovery Acceptance
Analyte Reporting Units Level Result MS Criteria
Chromium mg/kg (ppm) 50 13.3 98 b 50-150
Arsenic mg/kg (ppm) 10 2.16 112b 50-150
Selenium mg/kg (ppm) 5 <1 107 50-150
Silver mg/kg (ppm) 10 <1 108 50-150
Cadmium mg/kg (ppm) 10 <1 104 - 50-150
Barium mg/kg (ppm) 50 32.9 107 b 50-150
Lead mg/kg (ppm) 50 6.22 102 50-150

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

hr - The sample and duplicate were reextracted and reanalyzed. RPD results were still outside of control
limits. The variability is attributed to sample inhomogeneity.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix
spike recoveries may not be meaningfui.
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/22/07

Date Received: 05/15/07
Project: Lakeview Building/KE070183A, F&BI 705184

QUALITY ASSURANCE RESULTS
FOR THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL METALS USING EPA METHOD 200.8

Laboratory Code: Laboratory Control Sample

Percent
Spike Recovery Acceptance
Analyte Reporting Units _ Level LCS Criteria
Chromium mg/kg (ppm) 50 101 70-130
Arsenic . mg/kg (ppm) 10 113 : 70-130
Selenium mg/kg (ppm) 5 115 . 70-130
Silver mg/kg (ppm) 10 107 70-130
Cadmium mg/kg (ppm) 10 105 70-130
Barium mg/kg (ppm) 50 106 70-130
Lead mg/kg (ppm) 50 105 70-130
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/22/07
Date Received: 05/15/07
Project: Lakeview Building/KE070183A, F&BI 705184

QUALITY ASSURANCE RESULTS
FOR THE ANALYSIS OF SOIL SAMPLES FOR
TOTAL MERCURY
USING EPA METHOD 1631E

Laboratory Code: 705139-01 (Matrix Spike)

Percent Percent

Reporting Spike  Sample Recovery Recovery  Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
Mercury mg/kg (ppm)  0.125 <0.2 122 120 50-150 2
Laboratory Code: Laboratory Control Sample

' Percent

Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Mercury mg/kg (ppm) 0.125 123 70-130
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/22/07
Date Received: 05/15/07
Project: Lakeview Building/KE070183A, F&BI 705184

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL
SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM

Laboratory Code: 705184-04 (Duplicate)
Relative Percent

Reporting Sample Duplicate Difference
Analyte Units Result Result (Limit 20)
Pentachlorophenol ug/kg (ppb) <100 <100 nm
Laboratory Code: 705184-04 (Matrix Spike)

Percent

Reporting  Spike Sample Recovery Acceptance
Analyte Units Level Result MS Criteria
Pentachlorophenol ug/kg (ppb) 250 <100 101 14-132
Laboratory Code: Laboratory Control Sample

Percent Percent

Reporting  Spike Recovery Recovery  Acceptance RPD
Analyte Units Level LCS LCSD Criteria (Limit 20)
Pentachlorophenol ~ug/kg (ppb) 250 92 92 41-122 0

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
James E. Bruya, Ph.D. ; 3012 16th Avenue West
Charlene Morrow, M.S. Seattle, WA 98119-2029
Yelena Aravkina, M.S. TEL: (206) 285-8282
Bradley T. Benson, B.S. FAX: (206) 283-5044
Kurt Johnson, B.S. e-mail: fbi@isomedia.com

May 29, 2007

Scott Kindred and Frank Mocker, Project Managers
Associated Earth Sciences, Inc.

911 5th Avenue, Suite 100

Kirkland, WA 98033 ‘

Dear Mr. Kindred and Mr. Mocker:

Included are the results from the testing of material submitted on May 16, 2007
from the Lakeview Building/KE070183A, F&BI 705200 project. There are 15 pages
included in this report. Any samples that may remain are currently scheduled for
disposal in 30 days. If you would like us to return your samples or arrange for long
term storage at our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you
should have any questions.

Sincerely,
FRIEDMAN & BRUYA, INC.

Michael Erdahl
Project Manager

Enclosures
AE10529R.DOC




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/29/07

Date Received: 05/16/07

Project: Lakeview Building/KE070183A, F&BI 705200
Date Extracted: 05/16/07

Date Analyzed: 05/16/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS

Sample ID
Laboratory ID

TP 210@E1.16.5

705200-07

TP 211@E1.16.5-15
705200-08

TP 211@E1.13.5

705200-09

Method Blank

DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Sample Extracts Passed Through a
Silica Gel Column Prior to Analysis
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Surrogate
Diesel Range Motor Oil Range . (% Recovery)
(C10-Ca25) (C25-Css) (Limit 53-144)
<50 <125 95
<50 <125 98
<50 <125 95
<50 <125 106




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: TP 210@E1.16.5 Client: Associated Earth Sciences, Inc.
Date Received: 05/16/07 Project: KE070183A, F&BI 705200
Date Extracted: 05/16/07 Lab ID: 705200-07

Date Analyzed: 05/17/07 Data File: 705200-07.013

Matrix: Soil Instrument: ICPMS1

Units: me/kg (ppm) Operator: BTB

Lower Upper

Internal Standard: % Recovery: Limit: Limit:
Germanium 95 60 125

Indium 91 60 125

Bismuth 106 60 125

Concentration

Analyte: mg/kg (ppm)

Chromium 12.4

Arsenic 5.61

Selenium <1

Silver <1

Cadmium <1

Barium 48.1

Lead 2.52




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID:

Date Received:

Date Extracted:
Date Analyzed:
Matrix:

Units:

Internal Standard:
Germanium
Indium

Bismuth

Analyte:

Chromium
Arsenic
Selenium
Silver
Cadmium
Barium
Lead

TP 211@E1.16.5-15
05/16/07

05/16/07

05/17/07

Soil

mg/kg (ppm)

% Recovery:
' 92

87

100

Concentration
mg/kg (ppm)

20.9
18.0
<1
<1
<1
95.0
16.6

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit:
60
60
60

Associated Earth Sciences, Inc.

KE070183A, F&BI 705200
705200-08 -
705200-08.014

ICPMS1
BTB
Upper
Limit:
125
125
125




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID:

Date Received:
Date Extracted:
Date Analyzed:
Matrix:

Units:

Internal Standard:
Germanium
Indium

Bismuth

Analyte:

Arsenic
Selenium

~ Silver

Cadmium
Barium
Lead
Chromium

TP 211@E1.13.5

05/16/07
05/16/07
05/17/07
Soil

mg/kg (ppm)

% Recovery:
92
89
101

Concentratibn
mg/kg (ppm)

40.8
<1
<1
<1

51.5

16.3

16.9

Client:
Project:
Lab ID:
Data File:

Instrument:
Operator:

Lower
Limit:
60
60
60

Associated Earth Sciences, Inc.
KE070183A, F&BI 705200
705200-09

705200-09.015

ICPMS1
BTB
Upper
Limit:
125
125
125




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID:

Date Received:

Date Extracted:
Date Analyzed:
Matrix:

Units:

Internal Standard:
Germanium
Indium

Bismuth

Analyte:

Chromium
Arsenic
Selenium
Silver
Cadmium
Barium
Lead

Method Blank
NA
05/16/07
05/17/07
Soil
mg/kg (ppm)
% Recovery:
90 -
93
108
Concentration
mg/’kg (ppm)
<2
<1
<1
<1
<1
<1
<1

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit:
60
60
60

Associated Earth Sciences, Inc.

KE070183A, F&BI 705200

17-182 mb
17-182 mb.008
ICPMS1
BTB
Upper
Limit:
125
125
125




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/29/07

Date Received: 05/16/07

Project: Lakeview Buﬂdmg/KEO70183A F&BI 705200
Date Extracted: 05/16/07

Date Analyzed: 05/22/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL MERCURY '
USING EPA METHOD 1631E
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Sample ID Total Mercury
Laboratory ID

TP 210@E1.16.5 <0.2
705200-07

TP 211@E1.16.5-15 | <0.2
705200-08

TP 211@E1.13.5 <0.2
705200-09

Method Blank <0.2




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: TP 210@E1.16.5

Date Received: 05/16/07

Date Extracted: 05/16/07

Date Analyzed: 05/16/07

Matrix: Soil

Units: ug/kg (ppb)

Surrogates: % Recovery

2-Fluorophenol 69

Phenol-d6 65

2,4,6-Tribromophenol 75
Concentration

Compounds: ug/kg (ppb)

Pentachlorophenol <100

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit
50
50
50

Associated Earth Sciences, Inc.
KE070183A, F&BI 705200
705200-07

051619.D

GCMS3

ya

Upper
Limit
150
150
150




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: TP 211@El
Date Received: 05/16/07
Date Extracted: 05/16/07
Date Analyzed: 05/16/07

Matrix: Soil

Units: ug’kg (ppb)
Surrogates:

2-Fluorophenol

Phenol-d6

2,4,6-Tribromophenol

Compounds:

Pentachlorophenol

.16.5-15 Client:
Project:
Lab ID:
Data File:
Instrument:
Operator:
Lower
% Recovery Limit
71 50
68 50
76 50
Concentration
ug/kg (ppb)
<1,000

Associated Earth Sciences, Inc.

KE070183A, F&BI 705200
705200-08 1/10

051621.D
GCMS3

ya

Upper
Limit
150
150
150




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: TP 211@E1.13.5

Date Received: 05/16/07

Date Extracted: 05/16/07

Date Analyzed: 05/16/07

Matrix: Soil

Units: ug/kg (ppb)

Surrogates: % Recovery

2-Fluorophenol 82

Phenol-d6 87

2,4,6-Tribromophenol 96
Concentration

Compounds: ug/kg (ppb)

Pentachlorophenol <100

Client:
Project:

Lab ID:
Data File:
Instrument.:
Operator:

Lower
Limit
50
50
50

Associated Earth Sciences, Inc.
KE070183A, F&BI 705200
705200-09

051620.D

GCMS3

yva

Upper
Limit
150
150
150




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM
Client:

Client Sample ID: Method Blank
Date Received: Not Applicable

Date Extracted: 05/16/07
Date Analyzed: 05/16/07

Matrix: Soil

Units: ug/kg (ppb)
Surrogates:

2-Fluorophenol

Phenol-dé

2,4,6-Tribromophenol

Compounds: '

Pentachlorophenol

% Recovery
70
69
73

Concentration
ug/kg (ppb)

<100

Project:

Lab ID:
Data File:
Instrument:
Operator:

10

Lower
Limit
50
50
50

Associated Earth Sciences, Inc.
KE070183A, F&BI 705200
07708mb2

051617.D
GCMS3
ya
Upper
Limit
150
150
150




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/29/07
Date Received: 05/16/07
Project: Lakeview Building/KE070183A, F&BI 705200

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES

FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: 705184-04 (Matrix Spike) Silica Gel

-Percent Percent
C Reporting Spike Sample  Recovery Recovery Acceptance RPD

Analyte Units Level Result MS MSD Criteria (Limit 20)
Diesel Extended mg/kg (ppm) 2,500 <25 104 106 71-137 2
Laboratory Code: Laboratory Control Sample Silica Gel

Percent

Reporting Spike Recovery Acceptance

Analyte Units Level LCS Criteria
Diesel Extended mg/kg (ppm) = 2,500 105 70-129
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/29/07
Date Received: 05/16/07
Project: Lakeview Building/KE070183A, F&BI 705200

QUALITY ASSURANCE RESULTS
FOR THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL METALS USING EPA METHOD 200.8

Laboratory Code: 705122-01 (Duplicate)

Relative
A Sample Duplicate Percent Acceptance
Analyte Reporting Units Result Result Difference Criteria
Chromium mg/kg (ppm) 7.27 6.21 16 0-20
Arsenic meg/kg (ppm) 1.73 1.46 17 0-20
Selenium meg/kg (ppm) <1 <1 nm 0-20
Silver mg/kg (ppm) <1 <1 nm 0-20
Cadmium mg/kg (ppm) <1 <1 nm 0-20
Barium mg/kg (ppm) 23.4 20.0 16 0-20
Lead mg/kg (ppm) 1.88 1.51 22 a 0-20
Laboratory Code: 705122-01 (Matrix Spike)
Percent
Spike Sample Recovery Acceptance

Analyte Reporting Units __ Level Result MS Criteria
Chromium mg/kg (ppm) 50 7.27 107 50-150
Arsenic meg/kg (ppm) 10 1.73 102 50-150
Selenium mg/kg (ppm) 5 <1 99 50-150
Silver mg/kg (ppm) 10 <1 123 50-150
Cadmium mg/kg (ppm) 10 <1 105 50-150
Barium mg/kg (ppm) 50 23.4 108 b 50-150
Lead mg/kg (ppm) 20 1.88 102 50-150

nm - The analyte was not detected in one or
RPD is not applicable.

a - The anal

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix

spike recoveries may not be meaningful.

12

more of the duplicate analyses. Therefore, calculation of the

yte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/29/07
Date Received: 05/16/07
Project: Lakeview Building/KE070183A, F&BI 705200

QUALITY ASSURANCE RESULTS

FOR THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL METALS USING EPA METHOD 200.8

Laboratory Code: Laboratory Control Sample

Percent
Spike Recovery Acceptance
Analyte Reporting Units Level LCS Criteria
Chromium mg/kg (ppm) 50 105 70-130
Arsenic mg/kg (ppm) 10 100 70-130
Selenium mg/kg (ppm) 5 97 70-130
Silver mg/kg (ppm) 10 118 70-130
Cadmium mg/kg (ppm) 10 101 70-130
Barium meg/kg (ppm) 50 107 70-130

Lead mg/kg (ppm) 20 102 70-130

13




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/29/07

Date Received: 05/16/07
Project: Lakeview Building/KE070183A, F&BI 705200

QUALITY ASSURANCE RESULTS
FOR THE ANALYSIS OF SOIL SAMPLES FOR
TOTAL MERCURY
USING EPA METHOD 1631E

Laboratory Code: 705122-01(Matrix Spike)
Percent Percent

: Reporting Spike  Sample Recovery Recovery  Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
Mercury mg/kg (ppm) 0.125 <0.2 116 113 50-150 3

Laboratory Code: Laboratory Control Sample

Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Mercury : mg/kg (ppm) 0.125 129 70-130
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/29/07
Date Received: 05/16/07
Project: Lakeview Building/KE070183A, F&BI 705200

QUALITY ASSURAN CE RESULTS FOR THE ANALYSIS OF SOIL
SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM

Laboratory Code: 705184-04 (Duplicate)
Relative Percent

' Reporting Sample Duplicate Difference
Analyte - Units Result Result (Limit 20)
Pentachlorophenol ug’kg (ppb) <100 - <100 ’ nm
Laboratory Code: 705184-04 (Matrix Spike)
: Percent

Reporting  Spike Sample Recovery Acceptance
Analyte Units Level Result MS Criteria
Pentachlorophenol ug/kg (ppb) 250 <100 101 14-132
Laboratory Code: Laboratory Control Sample

Percent Percent

Reporting  Spike Recovery Recovery  Acceptance RPD
Analyte Units Level LCS LCSD Criteria (Limit 20)
Pentachlorophenol ug/kg (ppb) 250 92 92 41-122 0

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
James E. Bruya, Ph.D.
Charlene Morrow, M.S.
Yelena Aravkina, M.S.
Bradley T. Benson, B.S.
Kurt Johnson, B.S.
JUN - 4 27

May 29, 2007

Scott Kindred, Project Manager
Associated Earth Sciences, Inc.
911 5th Avenue, Suite 100
Kirkland, WA 98033

Dear Mr. Kindred:

3012 16th Avenue West
Seattle, WA 98119-2029
TEL: (206) 285-8282
FAX: (206) 283-5044
e-mail: fbi@isomedia.com

Included are the results from the testing of material submitted on May 16, 2007
from the Lakeview building KE070183, F&BI 705206 project. There are 13 pages
included in this report. Any samples that may remain are currently scheduled for
disposal in 30 days. If you would like us to return your samples or arrange for long

term storage at our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you

should have any questions.

Sincerely,
FRIEDMAN & BRUYA, INC.

Michael Erdahl
Project Manager

Enclosures
AE10529R.DOC




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/29/07
Date Received: 05/16/07

Project: Lakeview building KE070183, F&BI 705206

Date Extracted: 05/16/07
Date Analyzed: 05/17/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS

Sample ID
~ Laboratory 1D

ES-48/Elev 8.25° d
705206-04

ES-49/Elev 8.25-8.5’
705206-05

TP-212/Elev 17
© 705206-08

TP-212/Elev 13’
705206-09

Method Blank

DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Sample Extracts Passed Through a
Silica Gel Column Prior to Analysis
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Diesel Range
(C10-Cz25)

63,000

<50

69 x

<50

<50

Motor Oil Range

(C25-Cass)

46,000

<125

260

<125

<125

x - The pattern of peaks present is not indicative of diesel.

d - The sample was diluted. Surrogate recoveries may not be meaningful.

Surrogate

(% Recovery)
(Limit 53-144)
53
84

86

83

106




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID:

Date Received:
Date Extracéted:
Date Analyzed:
Matrix:

Units:

Internal Standard:
Germanium
Indium

Bismuth

Analyte:

Chromium
Arsenic
Selenium
Silver

- Cadmium
Barium
Lead

TP-212/Elev 17
05/16/07
05/17/07
05/17/07

Soil

mg/kg (ppm)

% Recovery:
116
103
110

Concentration
mg/kg (ppm)

12.8
3.34
<1
<l
<1
44.5
35.4

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit:
60
60
60

Associated Earth Sciences, Inc.

KEO070183, F&BI 705206
705206-08
705206-08.033

ICPMS1
BTB
Upper
Limit:
. 125
125
125




- FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: TP-212/Elev 13 Client: Associated Earth Sciences, Inc.
Date Received: 05/16/07 Project: KE070183, F&BI 705206
Date Extracted: 05/17/07 Lab ID: 705206-09

Date Analyzed: 05/17/07 Data File: 705206-09.034
Matrix: Soil Instrument: ICPMSI1

Units: mg/kg (ppm) Operator: BTB

Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium 115 60 125
Indium 103 60 » 125
Bismuth 113 60 125
Concentration

Analyte: mg/kg (ppm)

Chromium 10.3

Arsenic 2.04

Selenium <1

Silver <1

Cadmium <1

Barium 33.0

Lead 1.95




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID:

Date Received:
Date Extracted:
Date Analyzed:
Matrix:

Units:

Internal Standard:
Germanium
Indium

Bismuth

Analyte:

Chromium
Arsenic
Selenium
Silver
Cadmium
Barium
Lead

Method Blank
NA

05/17/07
05/17/07

Soil

mg/kg (ppm)

% Recovery:
90
93
108

Concentration
mg/kg (ppm)

<2
<1
<1
<1
<l -
<1
<1

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit:
60
60
60

Associated Earth Sciences, Inc.

KE070183, F&BI 705206

17-182 mb
17-182 mb.008
ICPMS1
BTB
Upper
Limit:
125
125
125




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/29/07

Date Received: 05/16/07

Project: Lakeview building KE070183, F&BI 705206
Date Extracted: 05/17/07

Date Analyzed: 05/22/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL MERCURY
USING EPA METHOD 1631E
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Sample ID Total Mercury
Laboratory ID
TP-212/Elev 17 <0.2
705206-08
TP-212/Elev 13 <0.2
705206-09

<0.2

Method Blank




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM
Client Sample ID: TP-212/Elev 17 Client: Associated Earth Sciences, Inc.
Date Received: 05/16/07 Project: KE070183, F&BI 705206
Date Extracted: 05/16/07 Lab ID: 705206-08 1/10
Date Analyzed: 05/18/07 Data File: 051812.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) Operator: yva

Lower Upper

Surrogates: % Recovery Limit Limit
2-Fluorophenol 79 50 150
Phenol-d6 64 50 150
2,4,6-Tribromophenol 68 50 © 150

Concentration
Compounds: ug/kg (ppb)
Pentachlorophenol <1,000




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM
Client Sample ID: TP-212/Elev 13’ Client: Associated Earth Sciences, Inc.
Date Received: 05/16/07 Project: KE070183, F&BI1 705206
Date Extracted: 05/16/07 Lab ID: 705206-09
Date Analyzed: 05/18/07 Data File: 051808.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) Operator: ya

Lower’ Upper

Surrogates: % Recovery Limit Limit
2-Fluorophenol 79 50 150
Phenol-d6 ’ 81 50 150
2,4,6-Tribromophenol 65 50 150

Concentration
Compounds: ug/kg (ppb)
Pentachlorophenol <100




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: Method Blank -

Date Received: Not Applicable

Date Extracted: 05/15/07

Date Analyzed: 05/16/07

Matrix: Soil

Units: ug/kg (ppb)

Surrogates: % Recovery

2-Fluorophenol 70

Phenol-dé6 69

2,4,6-Tribromophenol 73
Concentration

Compounds: ug/kg (ppb)

Pentachlorophenol <100

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit
50
50
50

Associated Earth Sciences, Inc.
KE070183, F&BI 705206
07708mb2

051617.D

GCMS3

ya

Upper
Limit
150
150
150




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/29/07

Date Received: 05/16/07
Project: Lakeview building KE070183, F&BI 705206

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES

FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: 705184-04 (Matrix Spike) Silica Gel

Percent Percent
Reporting Spike Sample Recovery Recovery Acceptance RPD
Analyte . Units Level Result MS MSD Criteria (Limit 20)
Diesel Extended mg/kg (ppm) 2,500 <25 104 106 71-137 2

Laboratory Code: Laboratory Control Sample Silica Gel

Percent :

Reporting Spike  Recovery  Acceptance
Analyte Units Level LCS Criteria
Diesel Extended mg/kg (ppm) 2,500 105 70-129




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/29/07
Date Received: 05/16/07
Project: Lakeview building KE070183, F&BI 705206

QUALITY ASSURANCE RESULTS

FOR THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL METALS USING EPA METHOD 200.8

Laboratory Code: 705122-01 (Duplicate)

Relative
Sample Duplicate Percent Acceptance
Analyte Reporting Units Result Result Difference Criteria
Chromium mg/kg (ppm) 7.27 6.21 16 0-20
Arsenic mg/kg (ppm) 1.73 1.46 17 0-20
Selenium mg/kg (ppm) <1 <1 nm 0-20
Silver mg/kg (ppm) <1 <1 nm 0-20
Cadmium mg/kg (ppm) <1 <1 nm , 0-20
Barium mg/kg (ppm) 23.4 ©20.0 16 0-20
Lead mg/kg (ppm) 1.88 1.51 . 22 a 0-20
Laboratory Code: 705122-01 (Matrix Spike)
Percent
Spike Sample Recovery Acceptance
Analyte Reporting Units Level Result MS Criteria
Chromium mg/kg (ppm) 50 7.27 107 50-150
Arsenic mg/kg (ppm) 10 1.73 102 50-150
Selenium mg/kg (ppm) 5 <1 99 50-150
Silver mg/kg (ppm) 10 <1 123 50-150
Cadmium mg/kg (ppm) 10 <1 105 50-150
Barium mg/kg (ppm) 50 23.4 108 b 50-150
Lead - mg/kg (ppm) 20 1.88 102 50-150

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix

spike recoveries may not be meaningful.
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/29/07

Date Received: 05/16/07
Project: Lakeview building KE070183, F&BI 705206

QUALITY ASSURANCE RESULTS
FOR THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL METALS USING EPA METHOD 200.8

Laboratory Code: Laboratory Control Sample
Percent -

Spike Recovery Acceptance
Analyte Reporting Units Level LCS Criteria
Chromium mg/kg (ppm) 50 105 70-130
Arsenic mg/kg (ppm) 10 100 70-130
Selenium mg/kg (ppm) 5 97 70-130
Silver mg/kg (ppm) 10 118 70-130
Cadmium mg/kg (ppm) 10 © 101 70-130
Barium mg/kg (ppm) 50 107 70-130
Lead mg/kg (ppm) 20 102 70-130
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/29/07
Date Received: 05/16/07 :
Project: Lakeview building KE070183, F&BI 705206

QUALITY ASSURANCE RESULTS
FOR THE ANALYSIS OF SOIL SAMPLES FOR
- TOTAL MERCURY
USING EPA METHOD 1631E

Laboratory Code: 705122-01(Matrix Spike)
' Percent Percent

Reporting Spike  Sample Recovery Recovery  Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
Mercury mg/kg (ppm)  0.125 <0.2 116 113 50-150 3

Laboratory Code: Laboratory Control Sample

Percent
Reporting Spike Recovery Acceptance
Analyte Units - Level LCS Criteria
Mercury " mg/kg (ppm)  0.125 129 70-130
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/29/07

Date Received: 05/16/07
Project: Lakeview building KE070183, F&BI 705206

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL
SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM

Laboratory Code: 705184-04 (Duplicate)
Relative Percent

nm - The analyte w
RPD is not applicable.

13

Reporting Sample Duplicate Difference
Analyte Units Result Result (Limit 20)
Pentachlorophenol ug/kg (ppb) <100 <100 nm
Laboratory Code: 705184-04 (Matrix Spike)
Percent
Reporting  Spike Sample Recovery Acceptance
Analyte ‘ Units Level Result MS Criteria
Pentachlorophenol ug/kg (ppb) 250 <100 101 14-132
Laboratory Code: Laboratory Control Sample
' Percent Percent
Reporting  Spike Recovery Recovery  Acceptance RPD
Analyte Units Level LCS LCSD Criteria (Limit 20)
Pentachlorophenol ug/kg (ppb) 250 92 92 41-122 0

as not detected in one or more of the duplicate analyses. Therefore, calculation of the
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

James E. Bruya, Ph.D.
Charlene Morrow, M.S.
Yelena Aravkina, M.S.
Bradley T. Benson, B.S.
Kurt Johnson, B.S.

May 30, 2007

Frank Mocker and Scott Kindred, Project Managers
Associated Earth Sciences, Inc.

911 5th Avenue, Suite 100

Kirkland, WA 98033

Dear Mr. Mocker and Mr. Kindred:

3012 16th Avenue West
Seattle, WA 98119-2029
TEL: (206) 285-8282
FAX: (206) 283-5044
e-mail: fbi@isomedia.com

Included are the results from the testing of material submitted on May 17, 2007
from the Lakeview Building/KE070183A, F&BI 705220 project. There are 15 pages
included in this report. Any samples that may remain are currently scheduled for
disposal in 30 days. If you would like us to return your samples or arrange for long

term storage at our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you

should have any questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

Michael Erdahl
Project Manager

Enclosures
AE10530R.DOC




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/30/07

Date Received: 05/17/07

Project:. Lakeview Building/KE070 183A, F&BI 705220
Date Extracted: 05/17/07

Date Analyzed: 05/17/07 and 05/18/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Sample Extracts Passed Through a
Silica Gel Column Prior to Analysis
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Surrogate

Sample ID Diesel Range Motor Oil Range (% Recovery)
Laboratory ID . (C10-Cas) (Cz25-Css6) (Limit 53-144)
ES-52 300 170 96
705220-01
ES-53 <50 <125 104
705220-02

- ES-54 440 280 102
705220-03
Method Blank <50 <125 99




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Associated Earth Sciences, Inc.

Client ID: ES-52 Client:
Date Received: 05/17/07 Project: KE070183A, F&BI 705220
Date Extracted: 05/18/07 Lab ID: 705220-01

Date Analyzed: 05/18/07 Data File: 705220-01.023
Matrix: Soil Instrument: ICPMS1

Units: mg/kg (ppm) Operator: HR

Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium 88 60 125
Indium 83 60 125
Bismuth 98 60 125
Concentration

Analyte: meg/kg (ppm)

Chromium 12.3

Arsenic 4.58

Selenium <1

Silver <1

Cadmium <1

Barium 63.1

Lead 46.7




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: ES-53 Client: Associated Earth Sciences, Inc.
Date Received: 05/17/07 Project: KE070183A, F&BI 705220
Date Extracted: 05/18/07 Lab ID: 705220-02
Date Analyzed: 05/18/07 Data File: 705220-02.024
Matrix: Soil Instrument: ICPMS1
Units: mg/kg (ppm) Operator: HR
Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium 92 60 125
Indium 88 60 125
Bismuth 105 60 125
Concentration
Analyte: mg/kg (ppm)
Chromium 11.4
Axrsenic 2.23 -
Selenium <1
Silver <1
Cadmium <1
Barium 59.1
Lead 13.2




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: . ES-54 Client: Associated Earth Sciences, Inc.
Date Received: 05/17/07 Project: KEO070183A, F&BI 705220
Date Extracted: 05/18/07 Lab ID: 705220-03

Date Analyzed: 05/18/07 Data File: 705220-03.025
Matrix: Soil Instrument: ICPMS1

Units: mg/kg (ppm) Operator: HR

Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium 94 60 125
Indium 90 60 125
Bismuth 107 60 125
Concentration

Analyte: mg/kg (ppm)

Chromijum 9.76

Arsenic 3.33

Selenium <1

Silver <1

Cadmium <1

Barium 70.7

Lead 63.4




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID:

Date Received:

Date Extracted:
Date Analyzed:
Matrix:

Units:

Internal Standard:
Germanium
Indium

Bismuth

Analyte:

Chromium
Arsenic
Selenium
Silver
Cadmium
Barium
Lead

Method Blank
NA
05/18/07
05/18/07
- Soil
mg/kg (ppm)
% Recovery:
86
86.
103
Concentration
mg/kg (ppm)
<1
<1
<1
<1
<1
<1
<1

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit:
60
60
60

Associated Earth Sciences, Inc.

KE070183A, F&BI 705220

17-183 mb
17-183 mb.010
ICPMS1
HR
Upper
Limit:
125
125
125




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/30/07

Date Received: 05/17/07

Project: Lakeview Building/KE070183A, F&BI 705220
Date Extracted: 05/18/07

Date Analyzed: 05/22/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL MERCURY
USING EPA METHOD 1631E
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Sample ID Total Mercury
Laboratory ID

ES-52 <0.2
705220-01

ES-53 <0.2
705220-02

ES-54 <0.2
705220-03

Method Blank <0.2




FRIEDMAN & BRUYA, INC.

, ENVIRONMENTAL CHEMISTS
Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM
Client Sample ID: ES-52 Client: Associated Earth Sciences, Inc.
Date Received: 05/17/07 Project: KE070183A, F&BI 705220
Date Extracted: 05/17/07 Lab ID: 705220-01 1/10 ‘
Date Analyzed: 05/18/07 Data File: 051815.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) Operator: ya

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 80 50 150
Phenol-d6 64 50 150
2,4,6-Tribromophenol 66 50 150
Concentration

Compounds: ug/kg (ppb)
Pentachlorophenol <1,000




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM
Client Sample ID: ES-53 Client: Associated Earth Sciences, Inc.
Date Received: 05/17/07 Project: KE070183A, F&BI 705220

05/17/07 ‘ Lab ID: 705220-02
Data File: 051809.D
Instrument: GCMS3

Date Extracted:
Date Analyzed: 05/18/07

Matrix: Soil
Units: ug/kg (ppb) Operator: ya

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophencl 66 50 150
Phenol-d6 70 50 150
2,4,6-Tribromophenol 67 50 150

» Concentration

Compounds: ug/kg (pPpb)
Pentachlorophenol <100




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: ES-54 Client: Associated Earth Sciences, Inc.
Date Received: 05/17/07 Project: KE070183A, F&BI 705220
Date Extracted: 05/17/07 Lab ID: 705220-03 1/10
Date Analyzed: 05/18/07 Data File: 051816.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) Operator: ya

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 70 50 150
Phenol-d6 66 50 150
2,4,6-Tribromophenol 70 50 150

Concentration

Compounds: ug/kg (ppb)
Pentachlorophenol <1,000




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Client Sample ID: Method Blank
Date Received: Not Applicable
Date Extracted: 05/17/07
Date Analyzed: 05/18/07

Matrix: Soil

Units: ug/kg (ppb)

Surrogates: % Recovery

2-Fluorophenol 77

Phenol-d6 77

2,4,6-Tribromophenol 68
Concentration

Compounds: ug/kg (ppb)

Pentachlorophenol <100

10

Lower
Limit
50
50
50

Associated Earth Sciences, Inc.
KE070183A, F&BI 705220
07727mb

051807.D
GCMS3
ya
Upper
Limit
150
150

150




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/30/07
Date Received: 05/17/07

Project: Lakeview Building/KE070183A, F&BI 705220

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES

FOR TOTAL PETROLEUM HYDROCARBONS AS

DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: 705220-02 (Matrix Spike) Silica Gel

Percent Percent

Reporting Spike Sample  Recovery Recovery Acceptance RPD
Analyte : Units Level Result MS MSD Criteria (Limit 20)
Diesel Extended mg/kg (ppm) 2,500 <25 96 101 71-137 5
Laboratory Code: Laboratory Control Sample Silica Gel

Percent

Reporting Spike Recovery Acceptance
Analyte Units Level L.CS Criteria
Diesel Extended mgkg (ppm) 2,500 92 70-129

11




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 05/30/07
Date Received: 05/17/07
Project: Lakeview Building/KE070183A, F&BI 705220

Laboratory Code: 705223-05 (Duplicate)

QUALITY ASSURANCE RESULTS

FOR THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL METALS USING EPA METHOD 200.8

Relative
Sample Duplicate Percent Acceptance
Analyte Reporting Units Result Result Difference Criteria
Chromium meg/kg (ppm) 97.9 104 6 0-20
Arsenic me/kg (ppm) <1 <1 nm 0-20
Selenium me/kg (ppm) <1 <1 nm 0-20
Silver me/kg (ppm) <1 <1 nm 0-20
Cadmium mg/kg (ppm) <1 <1 nm 0-20
Barium meg/kg (ppm) 4.78 5.04 5 0-20
Lead mg/kg (ppm) 9.40 10.5 11 0-20
Laboratory Code:; 705223-05 (Matrix Spike)
Percent
Spike Sample Recovery Acceptance

Analyte Reporting Units Level Result MS Criteria
Chromium mg/kg (ppm) 50 97.9 190 b 50-150
Arsenic mg/kg (ppm) 10 <1 103 50-150
Selenium meg/kg (ppm) 5 <1 101 50-150
Silver mg/kg (ppm) 10 <1 118 50-150
Cadmium mg/kg (ppm) 10 <1 102 '50-150
Barium mg/kg (ppm) 50 4,78 109 50-150
Lead me/kg (ppm) 50 9.40 96 50-150

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix
spike recoveries may not be meaningful.
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/30/07
Date Received: 05/17/07
Project: Lakeview Building/KE070183A, F&BI 705220

QUALITY ASSURANCE RESULTS
FOR THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL METALS USING EPA METHOD 200.8

Laboratory Code: Laboratory Control Sample

Percent
Spike Recovery Acceptance
Analyte Reporting Units Level LCS Criteria
Chromium mg/kg (ppm) 50 96 70-130
Arsenic mg/kg (ppm) 10 98 70-130
Selenium mg/kg (ppm) 5 100 70-130
Silver mg/ke (ppm) 10 115 70-130
Cadmium mg/kg (ppm) 10 100 70-130
Barium mg/kg (ppm) 50 102 70-130
Lead ~ mg/kg (ppm) 50 95 70-130
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/30/07

Date Received: 05/17/07
Project: Lakeview Building/KE070183A, F&BI 705220

QUALITY ASSURANCE RESULTS
FOR THE ANALYSIS OF SOIL SAMPLES FOR
TOTAL MERCURY
USING EPA METHOD 1631E

Laboratory Code: 705223-05 (Duplicate)
Relative Percent

Reporting Sample Duplicate Difference
Analyte Units Result Result (Limit 20)
Mercury mg/kg (ppm) <0.2 <0.2 nm

Laboratory Code: 705223-05 (Matrix Spike)

‘ Percent

Reporting Spike  Sample Recovery Acceptance
Analyte Units Level Result MS Criteria
Mercury mg/kg (ppm)  0.125 <0.2 108 50-150
Laboratory Code: Laboratory Control Sample

Percent

Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Mercury - meg/kg (ppm)  0.125 75 70-130

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/30/07

Date Received: 05/17/07
Project: Lakeview Building/KE070183A, F&BI 705220

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL
SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM

Laboratory Code: 705220-02 (Duplicate)
Relative Percent

Reporting Sample Duplicate Difference
Analyte Units Result Result (Limit 20)
Pentachlorophenol ug/kg (ppb) <100 <100 nm
Laboratory Code: : 705220-02 (Matrix Spike)

Percent
: Reporting  Spike Sample Recovery Acceptance
Analyte Units Level Result MS Criteria
Pentachlorophenol ug/kg (ppb) 250 <100 95 14-132
Laboratory Code: Laboratory Control Sample
Percent Percent

Reporting  Spike Recovery Recovery  Acceptance RPD
Analyte Units Level LCS LCSD Criteria (Limit 20)
Pentachlorophenol ug’kg (ppb) 250 81 79 41-122 3

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
James E. Bruya, Ph.D. 3012 16th Avenue West
Charlene Morrow, M.S. ‘ Seattle, WA 98119-2029
Yelena Aravkina, M.S. TEL: (206) 285-8282
Bradley T. Benson, B.S. FAX: (206) 283-5044
Kurt Johnson, B.S. e-mail: fbi@isomedia.com
May 22, 2007

Scott Kindred, Project Manager
Associated Earth Sciences, Inc.
911 5th Avenue, Suite 100
Kirkland, WA 98033

Dear Mr. Kindred:

Included are the results from the testing of material submitted on May 18, 2007
from the KE070183 Lakeview Building, F&BI 705229 project. There are 2 pages
included in this report. Any samples that may remain are currently scheduled for
disposal in 30 days. If you would like us to return your samples or arrange for long
term storage at our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you
should have any questions.

Sincerely,
FRIEDMAN & BRUYA, INC.

Michael Erdahl
Project Manager

Enclosures
AE10522R.DOC




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/22/07

Date Received: 05/18/07

Project: KE070183 Lakeview Building, F&BI 705229
Date Extracted: 05/18/07

Date Analyzed: 05/18/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Sample Extracts Passed Through a
Silica Gel Column Prior to Analysis
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Surrogate
Sample ID Diesel Range  Motor Oil Range (% Recovery)
Laboratory ID (C10-Cazs) (C25-Css) (Limit 53-144)
ES57/Stockpile . <50 <125 114
705229-03 :
ES58/Stockpile <50 <125 102
705229-04
ES59/Stockpile <50 <125 100
705229-05
Method Blank <50 <125 103




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 05/22/07
Date Received: 05/18/07
Project: KE070183 Lakeview Building, F&BI 705229

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: 705220-02 Silica Gel (Matrix Spike)

Percent Percent

Reporting Spike Sample  Recovery Recovery Acceptance RPD
Analyte Units Level Result MS | MSD Criteria (Limit 20)
Diesel Extended mg/kg (ppm) 2,500 <50 96 101 71-137 5
Laboratory Code: Laboratory Control Sample Silica Gel

Percent

Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Diesel Extended mg/kg (ppm) 2,500 92 70-129
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

James E. Bruya, Ph.D.
Charlene Morrow, M.S.
Yelena Aravkina, M.S.
Bradley T. Benson, B.S.
Kurt Johnson, B.S.

June 1, 2007

Frank Mocker and Scott Kindred, Project Managers
Associated Earth Sciences, Inc.

911 5th Avenue, Suite 100

Kirkland, WA 98033

Dear Mr. Mocker and Mr. Kindred:

3012 16th Avenue West
Seattle, WA 98119-2029
TEL: (206) 285-8282
FAX: (206) 283-5044
e-mail: fbi@isomedia.com

Included are the results from the testing of material submitted on May 21, 2007
from the Lakeview Building/KE070183A, F&BI 705244 project. There are 21 pages
included in this report. Any samples that may remain are currently scheduled for
disposal in 30 days. If you would like us to return your samples or arrange for long

term storage at our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you

should have any questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

Michael Erdahl

Proiect Mana ger

Aoy AYAAIIA

Enclosures
AE10601R.DOC




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 06/01/07
Date Received: 05/21/07
Project: Lakeview Building/KEQ7 0183A, F&BI 705244
Date Extracted: 05/21/07
Date Analyzed: 05/23/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Sample Extracts Passed Through a
Silica Gel Column Prior to Analysis
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Surrogate
Sample ID Diesel Range  Motor Oil Range (% Recovery)
Laboratory ID (C10-Ces) (C25-Css) (Limit 67-127)
ES-60 <50 490 100
705244-01 ‘
ES-61 130 390 95
705244-02 :
ES-62 <50 <125 105
705244-03 :
ES-63 380 420 98
705244-04
ES-64 <50 <125 103
705244-05
ES-65 <50 <125 105
705244-06
Method Blank <50 <125 86




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID:

Date Received:

Date Extracted:
Date Analyzed:
Matrix:

Units:

Internal Standard:
Germanium
Indium

Bismuth

Analyte:

Chromium
Arsenic
Selenium
Silver
Cadmium
Barium

Lead

ES-60
05/21/07
05/21/07
05/21/07
Soil

mg’kg (ppm)

% Recovery:
97
81
91

Concentration
mg/kg (ppm)

13.0
3.30
<1
<1
<1
63.1
17.3

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit:
60
60
60

Associated Earth Sciences, Inc.
KEO070183A, F&BI 705244

705244-01
705244-01.082
ICPMS1
HR
Upper
Limit:
125
125
125




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: ES-61 Client: Associated Earth Sciences, Inc.
Date Received: 05/21/07 Project: KE070183A, F&BI 705244
Date Extracted: 05/21/07 Lab ID: 705244-02
Date Analyzed: 05/21/07 Data File: 705244-02.083
Matrix: Soil Instrument: ICPMS1
Units: meg/kg (ppm) Operator: HR
o Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium 92 60 125
Indium : 78 60 125
Bismuth 89 ' 60 125
Concentration
Analyte: mg/kg (ppm)
Chromium 6.96
Arsenic 7.91
Selenium <1
Silver <1
Cadmium <1
Barium 163
Lead 118




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID:

Date Received:
Date Extracted:
Date Analyzed:
Matrix:

Units:

Internal Standard:
Germanium
Indium

Bismuth

Analyte:

Chromium
Arsenic
Selenium
Silver
Cadmium
Barium

Lead

ES-62
05/21/07
05/21/07
05/21/07
Soil
mg/kg (ppm)
% Recovery:
100
86
95
Concentration
mg’kg (ppm)
7.63
<1
<1
<1
<l
16.2
1.28

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit:
60
60
60

Associated Earth Sciences, Inc.

KEO070183A, F&BI 705244

705244-03
705244-03.084
ICPMS1
HR
Upper
Limit:
125
125
125




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: ES-63 Client: Associated Earth Sciences, Inc.
Date Received: 05/21/07 Project: KE070183A, F&BI 705244
Date Extracted: 05/21/07 Lab ID: 705244-04

Date Analyzed: 05/21/07 Data File: 705244-04.087
Matrix: Soil Instrument: ICPMS1

Units: mg/kg (ppm) Operator: HR

‘Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium 99 60 125
Indium 84 4 60 125
Bismuth 93 60 125
Concentration

Analyte: mg/kg (ppm)

Chromium 14.3

Arsenic 4.92

Selenium <1

Silver <1

Cadmium <1

Barium 58.1

Lead 23.9




FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID:

Date Received:

Date Extracted:
Date Analyzed:
Matrix:

Units:

Internal Standard:
Germanium
Indium

Bismuth

Analyte:

Chromium
Arsenic
Selenium
Silver
Cadmium
Barium

Lead

ES-64
05/21/07
05/21/07
05/21/07
Soil

mg/kg (ppm)

% Recovery:
97
82
92

Concentration
mg/kg (ppm)

9.07
1.02
<1
<1
<1
21.7
3.77

Client:
Project:

Lab ID:
Data File:
Instrument:
Operator:

Lower
Limit:
60
60
60

Associated Earth Sciences, Inc.

KE070183A, F&BI 705244
705244-05
705244-05.088

ICPMS1
HR
Upper
Limit:
125
125
125




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: ES-65 .Client: Associated Earth Sciences, Inc.
Date Received: 05/21/07 Project: KE070183A, F&BI 705244
Date Extracted: 05/21/07 Lab ID: 705244-06

Date Analyzed: 05/21/07 Data File: 705244-06.089

Matrix: Soil Instrument: ICPMS1
Units: mg/kg (ppm) Operator: HR
Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium 101 : 60 125
Indium 86 : 60 125
Bismuth 96 60 125
Concentration
Analyte: mg/kg (ppm)
Chromium 9.61
Arsenic 1.85
Selenium - <1
Silver <1
Cadmium <1
Barium 21.0
Lead 2.40




FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Total Metals By EPA Method 200.8

Client ID: Method Blank Client: Associated Earth Sciences, Inc.
Date Received: NA Project: KE070183A, F&BI 705244
Date Extracted: 05/21/07 Lab ID: 17-187 mb
Date Analyzed: 05/21/07 Data File: 17-187 mb.080
Matrix: Soil Instrument: ICPMSI1
Units: mg/kg (ppm) Operator: HR
Lower Upper
Internal Standard: % Recovery: Limit: Limit:
Germanium 92 60 125
Indium 79 60 125
Bismuth 87 60 125
Concentration
Analyte: meg/kg (ppm)
Chromium <1
Arsenic <1
Selenium <1
Silver <1
Cadmium <1
Barium <1
Lead <1




FRIEDMAN & BRUYA, INC.
- ENVIRONMENTAL CHEMISTS

Date of Report: 06/01/07

Date Received: 05/21/07

Project: Lakeview Building/KE070183A, F&BI 705244
Date Extracted: 05/21/07

Date Analyzed: 05/22/07

RESULTS FROM THE ANALYSIS OF THE SOIL SAMPLES
FOR TOTAL MERCURY
USING EPA METHOD 1631E
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Sample ID e . Total Mercury

Laboratory ID

ES-60 <0.2
705244-01

ES-61 <0.2
705244-02

ES-62 : <0.2
705244-03

ES-63 <0.2
705244-04

ES-64 <0.2
705244-05

ES-65 | <0.2
705244-06

Method Blank <0.2



FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: ES-60 Client: Associated Earth Sciences, Inc.
Date Received: 05/21/07 Project: KE070183A, F&BI 705244
Date Extracted: 05/22/07 Lab ID: 705244-01 1/10
Date Analyzed: 05/22/07 Data File: 052213.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) . Operator: ya

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 72 50 150
Phenol-d6 68 50 150
2,4,6-Tribromophenol 52 50 150

) Concentration

Compounds: ug/kg (ppb)
Pentachlorophenol <1,000

10



FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: ES-61 Client: Associated Earth Sciences, Inc.
Date Received: 05/21/07 Project: KE070183A, F&BI 705244
Date Extracted: 05/22/07 Lab ID: 705244-02 1/10 ‘
Date Analyzed: 05/22/07 ‘ Data File: 052214.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) Operator: ya

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 69 50 150
Phenol-d6 67 50 150
2.4,6-Tribromophenol 67 50 150

Concentration

Compounds: ug/kg (ppb)
Pentachlorophenol <1,000
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: ES-62 Client: Associated Earth Sciences, Inc.
Date Received: 05/21/07 Project: KE070183A, F&BI 705244
Date Extracted: 05/22/07 Lab ID: 705244-03
Date Analyzed: 05/22/07 Data File: 052211.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) Operator: ya

Lower v Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 73 50 150
Phenol-dé 74 50 150
2,4,6-Tribromophenol 59 50 150

Concentration

Compounds: . ug/kg (ppb)
Pentachlorophenol ' <100

12



FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: ES-63 Client: Associated Earth Sciences, Inc.
Date Received: 05/21/07 Project: KE070183A, F&BI 705244
Date Extracted: 05/22/07 Lab ID: 705244-04 1/10
Date Analyzed: 05/22/07 Data File: 052215.D

' Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) Operator: ya

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 77 50 150
Phenol-d6 129 50 150
2,4,6-Tribromophenol 68 50 150
Concentration

Compounds: ~ug/kg (ppb)

~ Pentachlorophenol <1,000

13



FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: ES-64 Client: Associated Earth Sciences, Inc.
Date Received: 05/21/07 Project: KEO070183A, F&BI 705244
Date Extracted: 05/22/07 Lab ID: 705244-05
Date Analyzed: 05/22/07 Data File: 052208.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) Operator: yva

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 77 50 150
Phenol-d6 80 50 150
2,4,6-Tribromophenol 69 50 150

Concentration

Compounds: ug’kg (ppb)
Pentachlorophenol <100
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: ES-65 Client: Associated Earth Sciences, Inc.
Date Received: 05/21/07 Project: KE070183A, F&BI 705244
Date Extracted: 05/22/07 Lab ID: 705244-06
Date Analyzed: 05/22/07 Data File: 052212.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) Operator: ya

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 72 50 150
Phenol-dé , 72 ) 50 150
2,4,6-Tribromophenol 59 50 150

Concentration

Compounds: . ug’kg (ppb)
Pentachlorophenol <100

15



FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Analysis For Semivolatile Compounds Phenols By EPA Method 8270C SIM

Client Sample ID: Method Blank Client: Associated Earth Sciences, Inc.
Date Received: Not Applicable Project: KEO070183A, F&BI 705244
Date Extracted: 05/22/07 Lab ID: 07736mb
Date Analyzed: 05/22/07 Data File: 052207.D
Matrix: Soil Instrument: GCMS3
Units: ug/kg (ppb) Operator: ya

Lower Upper
Surrogates: % Recovery Limit Limit
2-Fluorophenol 62 50 150
Phenol-d6 63 50 150
2,4,6-Tribromophenol 53 50 150

Concentration

Compounds: ug/kg (ppb)
Pentachlorophenol <100

16



FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 06/01/07
Date Received: 05/21/07
Project: Lakeview Building/KE070183A, F&BI 705244

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: 705244-06 Silica Gel(Matrix Spike)

: Percent Percent

Reporting Spike Sample  Recovery Recovery Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
Diesel Extended mg/kg (ppm) 2,500 <25 103 104 69-125 1
Laboratory Code: Laboratory Control Sample Silica Gel

Percent

Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Diesel Extended mg/kg (ppm) 2,500 102 70-127

17



FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 06/01/07
Date Received: 05/21/07
Project: Lakeview Building/KE070183A, F&BI 705244

QUALITY ASSURANCE RESULTS

FOR THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL METALS USING EPA METHOD 200.8

Laboratory Code: 705244-03 (Duplicate)

: Relative
Sample Duplicate Percent Acceptance
Analyte Reporting Units Result .  Result Difference Criteria
Chromium mg/kg (ppm) 7.63 6.95 9 0-20
Arsenic mg/kg (ppm) <1 <1 nm 0-20
Selenium mg/kg (ppm) <1 <1 nm 0-20
Silver mg/kg (ppm) <1 <1l . nm 0-20
Cadmium mg/kg (ppm) <1 <1 nm 0-20
Barium mg/kg (ppm) 16.2 15.4 5 0-20
Lead mg/kg (ppm) 1.28 1.15 11 0-20
Laboratory Code: 705244-03 (Matrix Spike)
. Percent
Spike Sample Recovery Acceptance
Analyte Reporting Units Level Result MS Criteria
Chromium mg/kg (ppm) 50 7.63 69 50-150
Arsenic mg/kg (ppm) 10 <1 79 50-150
Selenium mg/kg (ppm) 5 <1 79 50-150
Silver mg/kg (ppm) 10 <1 113 50-150
Cadmium mg/kg (ppm) 10 <1 78 50-150
Barium mg/kg (ppm) 50 16.2 78 b 50-150
Lead mg/kg (ppm) 50 1.28 82 50-150

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
_ RPD is not applicable.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix
spike recoveries may not be meaningful.
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 06/01/07
Date Received: 05/21/07
Project: Lakeview Building/KE070183A, F&BI 705244

QUALITY ASSURANCE RESULTS

FOR THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL METALS USING EPA METHOD 200.8

Laboratory Code: Laboratory Control Sample

Percent
Spike Recovery Acceptance
Analyte Reporting Units Level LCS Criteria
Chromium mg/kg (ppm) 50 87 70-130
Arsenic mg/kg (ppm) 10 104 70-130
Selenium mg/kg (ppm) 5 103 70-130
Silver mg/kg (ppm) 10 142 vo 70-130
Cadmium mg/kg (ppm) 10 101 70-130
Barium mg/kg (ppm) 50 105 70-130
Lead mg/kg (ppm) 50 103 70-130

vo - The value reported fell outside the control limits established for this analyte.
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 06/01/07
Date Received: 05/21/07 _
Project: Lakeview Building/KE070183A, F&BI 705244

QUALITY ASSURANCE RESULTS
FOR THE ANALYSIS OF SOIL SAMPLES FOR
TOTAL MERCURY
USING EPA METHOD 1631E

Laboratory Code: 705244-03 (Matrix Spike)
Percent Percent

Reporting Spike = Sample Recovery Recovery  Acceptance RPD
Analyte Units Level Result MS MSD Criteria (Limit 20)
Mercury mg/kg (ppm) 0.125 <0.2 114 107 50-150 6

Laboratory Code: Laboratory Control Sample

Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Mercury mg/kg (ppm) 0.125 = 116 70-130
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FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Date of Report: 06/01/07
Date Received: 05/21/07 :
Project: Lakeview Building/KE070183A, F&BI 705244

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL
SAMPLES FOR PNA’S BY EPA METHOD 8270C SIM

Laboratory Code: 705244-05 (Duplicate)
Relative Percent

Reporting Sample Duplicate Difference
Analyte Units Result Result (Limit 20)
Pentachlorophenol ’ ug’kg (ppb) <100 <100 nm

Laboratory Code: 705244-05 (Matrix Spike)

Percent

Reporting  Spike Sample Recovery Acceptance
Analyte Units Level Result MS Criteria
Pentachlorophenol ug/kg (ppb) 250 <100 63 14-132
Laboratory Code: Laboratory Control Sample

Percent Percent

Reporting  Spike Recovery Recovery  Acceptance RPD .
Analyte Units Level LCS LCSD Criteria  (Limit 20)
Pentachlorophenol ug/kg (ppb) 250 89 85 41-122 5

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.
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