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SUBSURFACE CONDITIONS DATA REPORT
PHASE 5 FILL AND SUBGRADE IMPROVEMENT
THIRD RUNWAY EMBANKMENT
SEA-TAC INTERNATIONAL AIRPORT
SEATAC, WASHINGTON

INTRODUCTION

This data report compiles information on subsurface c _nditions, to support the

Phase 5 construction for the Third Runway Embankment Project at the Sea-Tac

International Airport. A list of documents, which include original presentation of

the geotechnical and hydrogeologic field and laboratory testing data, is provided
in the References section.

The site is located at the Sea-Tac International Airport (STIA), in SeaTac,

Washington. A vicinity map presented on Figure 1 shows the general area;
Figures 2 and 3, Site and Exploration Plan - Phase 5 Work Area West and Work

Areas South, show the proposed work areas and existing exploration locations.

We have organized this report into several sections.

• The main text begins with a summary of the geologic units followed by a
more detailed discussion of subsurface conditions.

• This is followed by a discussion of the groundwater conditions and available

hydrogeologic information.

• Appendices A and B follow the main text and present results of Hart

Crowser's subsurface explorations and laboratory testing, respectively.

• Appendix C presents exploration and test results reported by others.

• Appendix D provides specific information on peat soils in the area.

Purpose and Scope of this Report

This report provides information on subsurface soil and groundwater conditions

for the planned Phase 5 construction for the Third Runway. We anticipate Phase
5 construction will include placement of compacted embankment fill and

subgrade improvement (overexcavation and replacement with compacted fill, in
the area west of the airfield between areas between South 154th and South

188th Street. Sources of the fill include on-site stockpiles and some excavation
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on the airfield. Soils in Borrow Area 4, located south of the airfield, are

described in a separate report (Hart Crowser 2001). Additional fill sources off
site may also be used in accordance with the contract documents. The

information presented herein provides the basis for geotechnical engineering

aspects of design and should be made available to prospective bidders prior to
construction.

Information presented herein was obtained in general accordance with Tasks
1.03, 1.13, and 1.3.5 in Modification No. 8 to Hart Crowser's contract with

HNTB dated May 1, 1998.

GENERALIZED GEOLOGIC DESCRIPTION AND SUBSURFACE SOIL CONDITIONS

This section provides a description of the geologic and subsurface soil conditions

within the Phase 5 Fill areas, shown on Figures 2 and 3, based on explorations at
the site by Hart Crowser and others.

Generalized Geologic Conditions

Various existing reports (AGI 1998 and Hart Crowser 1999a, 1999b, 2000a,

2000b, 2000c, 2000d, and 2000e) describe the generalized geologic conditions

for areas along the proposed runway, including parts of the areas covered by
this report. In summary, the following geologic units have been identified at the
Third Runway project site:

• Fill (loose to medium dense, locally dense, variably graded silt, sand, and
gravel);

• Alluvium (primarily soft to stiff, peat, clay, and silt; and very loose to medium
dense, fine to medium non-silty to silty sand);

• Recessional Outwash (primarily medium dense to dense, silty sand and

gravel, and/or soft to medium stiff, sandy silt and/or sandy clay);

• Glacial Till (dense to very dense, silty sand and gravel); and

• Advance Outwash (dense to very dense, non-silty to silty sand and gravel
and very stiff to hard silt and clay).
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Subsurface Conditions

Subsurface soil conditions interpreted from materials encountered in

explorations at the site and soil properties inferred from laboratory tests formed
the basis for the information contained in this report. Variations between

explorations occur due to the variability in gradation, moisture content, and
density/consistency of soils at the site. The nature and extent of these variations

may not become evident until construction. If variations become evident, it will

be necessary to re-evaluate our interpretation of the soil conditions at the site, as

well as any recommendations based on those interpretations.

This report discusses the subsurface conditions in three main work areas: Work

Area West, Work Area South 1, and Work Area South 2 as shown on the 60

percent draft Phase 5 Construction Plans and the enclosed Figures 2 and 3.

Subsurface conditions in these three areas are addressed separately.

Subsurface conditions are also described in the vicinity of stormwater detention
ponds D and G, which may be modified as part of Phase 5 construction.

In this report, "pre-construction fill" refers to fills placed prior to about 1997 for

which no information is available other than indicated by exploration and test

results presented herein. Fill placed since 1997 were constructed as part of the
Third Runway project by the Port of Seattle.

Work Area West

This is the largest of the five Phase 5 Fill work areas. Work in this area will
include:

• Cuts and fill placement;

• Embankment construction; and

• Overexcavation and replacement of subgrade soils.

The following soils were encountered in Work Area West:

Topsoil. This soil was not consistently encountered in our explorations.
Typically, this soil consists of a loose mixture of silt and sand with roots and

other organic material. Topsoil is generally 1/2 to 1 foot thick where
encountered.
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Pre-Construction Fill, consisting of loose to medium dense, variable mixture of
silt or clay, sand, and gravel. Fill soils encountered in Work Area West are

typically associated with prior site use including paved streets and residential

housing. Buried utilities and other features such as possible abandoned wells or

underground storage tanks could be encountered. Fill is generally absent in the
low-lying portions of the site, adjacent to wetlands. Most of the fill is less than

I foot thick. The density and granular nature of the fill materials resembles the

recessional outwash deposits and the fill is sometimes difficult to distinguish from
the outwash.

Other fill in the area was placed as compacted embankment or stockpiled fill
soils placed by STIA contractors since 1997. Typically the embankment and

stockpiled fill consists of dense, non-silty to silty, sand and gravel with cobbles.

Alluvial deposits consisting of interlayered silt, clay, sand, and peat. These

soils occur mainly in the low-lying areas to depths of up to about 15 feet.

The consistencies of the clay and silt deposits vary widely from soft to stiff. The

clays and silts generally contain sand fractions ranging from slightly sandy to
sandy. The existing alluvial sands are generally loose to medium dense.

Peat was encountered in the wetlands in the west central part of Work Area

West, around Runway Station 180+00. Both surficial and shallow buried peat

deposits were encountered in this area. Buried deposits tend to be medium stiff

to stiff, whereas the surficial peat exhibited consistencies in the very soft to soft

range. Buried peat deposits were encountered at depths ranging from 3.5 to 9.5

feet and varied in thickness between 1.5 and 5.5 feet. Peat deposits near the
ground surface varied in thickness between a few inches and about 2 feet. A

detailed discussion of the extent and characteristics of the peat deposits in Work

Area West (and in the North Safety Area, which is not part of Phase 5) is
included in Appendix D.

Colluvium and Recessional Outwash consisting of medium dense to dense,

slightly silty to silty, slightly gravelly to gravelly sand. Recessional outwash

overlies the glacial till, or advance outwash where the glacial till has been

eroded. Thickness of the colluvium and recessional deposits varies over the site,

but is generally less than 20 feet. These deposits are generally intermittent or

may be absent where alluvial materials are located and dense to very dense
glacial till or advance outwash sand and gravel underlies the alluvium.

Glacial Till consisting of dense to very dense, slightly gravelly to gravelly, silty

to very silty sand. In general, Glacial Till differs from the overlying recessional
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soils by having a higher silt content and much higher density. The top of the

glacial soils is generally within 10 to 20 feet of the ground surface.

Glacial till is generally encountered near the surface of the west facing slope on

the east side of Work Area West. The till is absent, downslope to the west,

where the advance outwash soils are exposed. Springs and seeps occur along
the western edge of the till due to both perched water and interflow above the

till horizon as well as seepage through the underlying advance sands.

Figure 4 presents an elevation contour map of the highest measured

groundwater levels in this area. Groundwater conditions are discussed later in

this report.

Advance Outwash consisting of dense to very dense, slightly silty, slightly

gravelly to gravelly sand. In general, the advance outwash can typically be

distinguished from the glacial till by lower silt content. However, observations at

the site suggest that some areas of advance outwash are silty.

Portions of the advance outwash include hard silt and clay soils. Below a depth

of about 30 feet these soils have been reported to be part of the Lawton Silt and

Clay or "Pre-Vashon Deposition." These hard soils may be laminated or contain

planes of separation (partings). Furthermore, these deposits are typically

reported to be relatively plastic and are often slickensided (i.e., showing

evidence of previous failure planes).

Work Area South1

The majority of the work in this area will consist of excavating an existing fill

stockpile and cutting to proposed ground elevations. Figures 5 and 6 show the

location of subsurface explorations in Work Area South as well as initial

estimates of the depth of excavation (refer to contract documents for specifics).
Available information on soils to be excavated in Work Areas South 1 and 2 is

summarized in Tables 4 and 5. The subsurface conditions in this area are

generally as follows:

Topsoil. Typically, topsoil up to about 1 to 1.5 feet thick was reported in some

previous explorations in this area, but was typically not described in the logs.

Pre-construction fill consisting of very loose to very dense, silty sand with

asphalt, and occasional gravel and organics. Pre-construction fill consisting of

silty sand with gravel and some asphalt concrete and organic debris was

encountered in only two borings. Boring AT97-B14 was drilled 5 feet away from

boring AT97-B13 after the initial boring was abandoned due to the presence of
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debris. The borings are located at the very north end of this work area, adjacent
to an access road. The fill depth at this location was 22 feet.

No other information is available on the pre-construction fill in this area.

Recessional Outwash consisting of medium dense, slightly silty sand. An

approximately 3-foot-thick layer of Recessional Outwash was encountered in test

pit AT94b-TP5. This was the only exploration within this work area that
encountered Recessional Outwash.

Glacial Till consisting of very dense, silty sand with occasional gravel. This soil

unit generally was encountered at very shallow depths in the majority of the

explorations within this work area. However, borings AT97-B8 and AT97-B33
encountered Advance Outwash without encountering Till. Some borings

contained up to 13 feet of very dense Weathered Till overlying very dense
unweathered Till.

Advance Outwash consisting of dense to very dense sand with minor amounts

of gravel and silt. This soil unit typically underlies the Glacial Till.

Work Area South 2

Construction in Work Area South 2 is anticipated to consist of removing existing

stockpiled fill for use in the embankment and excavation of existing native soils

to grade. Location of the stockpiles, available explorations and anticipated cut

depths are shown on Figure 3.

The following soil units were encountered during explorations performed by AGI

Technologies in 1994 and 1997. The recent fill stockpiles were placed after

AGI's field exploration in this area and were therefore not encountered in their

explorations.

Pre-construction fill consisting of very loose to very dense, non-silty to silty

sand. This layer was encountered in all of the explorations in this work area.

The fill thickness ranges from about 10 to 48 feet (some explorations were not

advanced deep enough to encounter natural soil deposits). The fill material

appears to be predominantly glacial till type soils, likely obtained during grading

of portions of the airfield in 1961 or 1962 (AGI 1999). Occasional organics, and
wood and concrete debris were also encountered.

Glacial Till consisting of dense to very dense, silty sand with some gravel and

occasional cobbles. This layer was generally encountered in the borings that

were advanced deep enough to encounter natural soils. In some areas, the
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Glacial Till layer might be thin or non-existent. In boring AT97-B15 for example,

no glacial till was encountered below the recent fill, which was underlain by
Advance Outwash.

Advance Outwash consisting of dense to very dense, non-silty to slightly silty

sand. Advance Outwash was encountered in borings AT94b-B2 and AT97-BIS.

This soil unit is generally overlain by Glacial Till except where the Glacial Till was

removed, e.g., by erosion.

Stockpiles I and 2

Eight test pits were completed to assess soils in Stockpile Nos. 1 and 2 located

within Work Area South 2. Table 6 presents a summary of soils observed.

Conversations with the field inspector who observed stockpile construction for

the Port of Seattle indicates that Stockpile No. 1 consists mostly of non-silty

gravely sand, with a separate area of silty sand and gravel (Till fill), while

Stockpile No. 2 consists of a mixture of silty sand and gravel (Till fill). Visual

classification of the test pit soils and soil gradation test results concur with this

description. Gradation tests for the non-silty portion of Stockpile No. 1 indicate
this material would be suitable for use within the embankment underdrain.

Pond D

Subsurface conditions in this area appear to be variable Alluvial and Colluvial

soils over Advance Outwash soils. The following soil units have been identified:

• Loose to dense, non-silty to very silty, non-gravelly to very gravelly sand with

interbedded occasional hard silt layers.

• Hard SILT in HC00-TP138 (from the ground surface to the bottom of the test

pit at 13 feet) and in HC00-B147 (below 23 feet).

• Very dense, silty, gravelly sand.

Pond F

Subsurface conditions generally consist of sandy pre-construction fill overlying

Glacial Till or Advance Outwash soils. Test pit HC00-TP318 encountered a layer
of stiff, very sandy silt between depths of 6 and 12.5 feet.

• Loose to medium dense, silty, gravelly sand fill with various amounts of

organic material and concrete (1 to 5 feet thick).
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• Medium dense to dense, slightly silty to silty, slightly gravelly to gravelly sand
(2 to 9 feet thick).

• Dense to very dense, silty, slightly gravelly to gravelly sand.

GENERALIZED HYDROGEOLOGIC CONDITIONS IN WORK AREAS

Groundwater is encountered in discontinuous zones perched on the Glacial Till

and the Advance Outwash soils. The Advance Outwash, also known as the

Shallow Regional Aquifer, discharges to Miller and Des Moines Creeks, and via

underflow to Puget Sound and the Green River valley (AGI 1996).

The following sections summarize water level data and hydraulic conductivity
data collected in the three Phase 5 Work Areas and at Ponds D and F. Water

levels observed in open borings at the time of drilling (ATD) and seepage

observed in test pits are shown on the exploration logs (Appendices A and F).
Water levels observed in monitoring wells are presented in Tables 1 and 2.

Work Area West

Table 1 presents water level measurements in 24 wells in Work Area West.

Elevation contours for the highest measured groundwater levels are shown on
Figure 4.

Typically up to about 3 feet of seasonal fluctuation has been observed in wells

close to Miller Creek, with less groundwater fluctuation in wells located in
upland areas east of the creek.

Dewatering will be required during excavation of unsuitable subgrade soils, to

enable removal of all soft or loose soils within the designated area, and backfill

with compacted fill. Magnitude and rate of flow will vary locally due to changes
in gradation and density of the soils.

Seepage and wet soils are typically observed at the surface in wetlands in some

areas where fill placement or subgrade improvement (overexcavation and

replacement) is anticipated. East of this area (east of the former 12th Avenue

South) artesian conditions were observed in two wells (AT94A-B3 and AT96-B4).

Artesian pressures are likely sustained by recharge occurring in higher elevation
areas of the existing airport area to the east.
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Hydraulic Conductivity Testing

Slug testing was performed in four wells (HC99-B37 through HC99-B40) within

or adjacent to Work Area West. The mean hydraulic conductivity was 1.1 x 10.4

cm/sec. Hydraulic conductivity values are presented in Table 2, along with soil

material type observed within the screened interval.

Work Area South 1

Water level data from wells AT97-B8 and AT97-B14 are presented in Table 3.

AGI and Hart Crowser advanced several other explorations (borings and test

pits) in this area to depths ranging from 8 to 19.5 feet. Only a few of these

explorations encountered groundwater. At the time of drilling/excavation,

groundwater was encountered at elevations ranging from 356 to 367.5 feet,

generally at least 8 feet below the final proposed ground surface. Bottom

elevations of the explorations that did not encounter groundwater were

generally at least 7 feet below the final proposed ground surface.

Based on available data, cuts within most of Work Area South 1 will likely not

encounter groundwater. However, groundwater might be encountered near the

wetland area near boring/well AT97-B8, where high water levels measured in

this well are near the final proposed ground surface elevation.

Note that water levels vary with time and may rise above elevations reported
herein.

Work Area South 2

There are no monitoring wells located in Work Area South 2. Therefore, no

long-term water level readings are available for this area.

Several borings in this area were advanced to depths ranging from 14.5 to 34.5

feet. Only the deepest boring (AT97-B18) encountered groundwater at the time

of drilling at elevation 329 feet. Bottom of boring elevations range from 301 to

359.5 feet and are generally below proposed final ground surface elevations.

Water level observations at the time of drilling may not accurately represent

water table conditions, and may vary over time.

Test pit AT94b-TP16 encountered water at elevation 363 feet, approximately 3

feet above the proposed final ground surface elevation at this location. Based

on observation in the other explorations in this area, this seepage probably

represents a local perched water zone of limited extent.

Hart Crowser Page 9
4978-28 September 21, 2001

AR 051272



Pond D

There are no monitoring wells in this area. Some seepage was observed during

excavation of some of the test pits between about 341 and 350 feet in elevation.

These likely represent local perched water zones of limited extent. No water

was encountered during drilling of boring HC00-B147, which was advanced to a

depth of 39 feet.

One infiltration test in a test pit at Pond D indicated good infiltration or seepage

potential, but no infiltration was observed in other tests attempted at Pond D

(Hart Crowser 2000f).

Pond F

No groundwater was encountered during drilling and excavation of the

explorations. Borings HC01-B401, HC01-B402, and HC01-B403 were advanced

to depths of 24.3, 24.4, and 28.5 feet, respectively. Some seepage was

observed in test pit HC00-TP202. We believe that the seepage was caused by

perched water in this area. No monitoring wells are located in this area.

USEOFTHISREPORT

This report has been prepared for the exclusive use of HNTB Corporation and

the Port of Seattle for the site and project described herein. Hart Crowser's

work has been accomplished and report prepared, in accordance with generally
accepted geotechnical engineering practices for the nature and conditions of the

work completed in the same or similar localities at the time the work was

completed. No other warranty, express or implied, is made.

Hart Crowser appreciates the opportunity to provide this information. Please

call if you have any questions.

F:\docs\jobs\497828\Phase5 Data(rpt).doc
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Table 2 - Hydraulic Conductivity - West Wall Area

Hydraulic

Location Soil Types in Screen Interval Conductivity
in cm/sec

Work Area West

HC99-B37 Dense, very silty,fine to medium SAND and sandy, silty PEAT 9.5 x 10"s

HC99-B38 Soft, slightlysandy SILT and very dense, slightlygravelly to gravelly, silty SAND 7.0 x 10"s

HC99-B39 Medium dense to very dense, slightlygravelly, silty, fine SAND 1.5 x 10-4

HC99-B40 Medium dense to very dense, slightlygravelly, silty SAND 1.3 x 10"4

Mean: 1.1 x 10"4

Hart Crowser
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Table 3 - Work Area South Water Level Data

AT97-B8 AT97-B14

Depth* Elevation Depth* Elevation
in Feet in Feet in Feet in Feet

Measuring Point 0.00 379.2

Ground Level* 2.2 377 N/A 386

Top of Screen* 15.2 364.0

Bottom of Screen* 20.2 359.0

Date: 3/10/2000 4.65 374.6

4/11/2000 5.50 373.7

5/10/2000 5.83 373.4

6/20/2000 7.02 372.2

7/10/2000 7.88 371.3

10/10/2000 10.39 368.8

1/22/2001 19.97

1/23/2001 6.26 372.9

5/3/2001 5.72 373.5

5/10/2001 16.97

Italics = Estimated

Depth* All depths are below measuring point (NOT below the ground surface).
- Indicates data not available.

Hart Crowser
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Table 6 - Test Pit Summary for Stockpile Nos. 1 and 2 - Work Area South 2 Sheet 1 of 2

HC01-TP1

Water
Depth in Sample Lab

Content in Description
Feet No. Tests

Percent

0 to 2 $1 2 GS (Medium dense), damp, gray-brown, sandy GRAVEL.

2 to 5.5 $2 N/A None (Medium dense to dense), damp to moist, brown, gravelly,

medium SAND withscattered cobbles

HC01-TP2

Water
Depth in Sample Lab

Content in Description
Feet No. Tests

Percent

0 to 5.5 $1 3 GS (Medium dense to dense), damp, brown, very gravelly SAND
with scattered cobbles.

HC01-TP3

Water
Depth in Sample Lab

Content in Description
Feet No. Tests

Percent

0 to 5.5 $1 7 GS (Medium dense), moist, brown, slightly gravelly, silty, medium to

fine SAND.

HC01-TP4

Water
Depth in Sample Lab

Content in Description
Feet No. Tests

Percent

0 to 7 $1 10 GS (Medium dense), moist, brown, slightly gravelly, silty SAND with

concrete and wood debris, and scattered cobbles.

- Gravelly sand layers throughout test pit.

HC01-TP5

Water
Depth in Sample Lab

Content in Description
Feet No. Tests

Percent

0 to 10 $1 N/A None (Medium dense), damp, brown, slightly silty to silty, slightly

gravelly to gravelly SAND with scattered cobbles up to 10-inch

diameter.

- Wood debris at 3.5-foot depth.

- Wood debris with creosote odor at 8-foot depth.
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Table 6 - Test Pit Summary for Stockpile Nos. 1 and 2 - Work Area South 2 Sheet 2 of 2

HC01-TP6

Water
Depth in Sample Lab

Content in DescriptionFeet No. Tests
Percent

0 to 2 $1 N/A None (Medium dense), damp, brown, gravelly, very silty SAND.

2 to 10 $2 N/A None (Loose to medium dense), moist, gray, gravelly, slightly silty to

silty SAND.

HC01-TP7

Water
Depth in Sample Lab

Content in DescriptionFeet No. Tests
Percent

0 to 9.5 $1 N/A None (Medium dense to dense), moist, gray-brown, gravelly, silty

SAND with large concrete debris.

- Wood debris at 8-foot depth.

HC01-TP8

Water
Depth in Sample Lab

Content in DescriptionFeet No. Tests
Percent

0 to 6 $1 3 GS (Medium dense), damp to moist, brown, very sandy GRAVEL.

F:\docs\jobs\497828\Phase5DataStockpile testpit Iogs.doc
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APPENDIX A

FIELD EXPLORATIONS METHODS AND ANALYSIS

This appendix documents the processes Hart Crowser used in determining the
nature of the soils underlying the project site addressed by this report. The

discussion includes information on the following subjects:

• Explorations and Their Location;

• The Use of Auger Borings;

• Standard Penetration Test (SPT) Procedures;

• Use of Shelby Tubes;

• Drilling of Hand-Auger Holes;

• Excavation of Test Pits;

• The Use of Cone Penetrometer Probes;

• Hydraulic Conductivity Testing (Slug Test); and

• Water Level Measurement.

Subsequent to the field work described in this appendix, Hart Crowser obtained

additional undisturbed (shelby tube) samples of clay, silt, and peat soils, and

accomplished field vane shear tests in peat. Typically the shelby tube samples
were obtained by drilling near previous boring locations and the new samples

were labeled by appending a letter (such as "A" or "B") to the exploration
number. In cases such as this a new exploration log was not produced for the

report. Results of the field vane shear tests on peat are presented in

Appendix D.

Explorations and Their Location

This appendix presents exploration data collected by Hart Crowser. Exploration

logs generated by Applied Geotechnology, Inc. (AGI) and Dames & Moore are

presented in Appendix C. This appendix includes the following subsurface

explorations:

• Borings

Hart Crowser Page A-1
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HC99-B37 through HC99-B40, HC99-B75 through HC99-B80, HC00-B106

through HC00-B108, HC00-B110, HC00-B111, HC00-B113 through

HC00-B134, HC00-B137 through HC00-B147, HC00-B221, HC00-B224,

HC00-B300, HC00-B303, HC00-B305 through HC00-B307, HC01-B401

through HC01-B403.

• Hand Auger Explorations

HC00-A100, HC00-A105, HC00-A109, HC00-A13 7, HC00-A143,

HC00-A300, HC00-A301.

• Test Pits

HC98-TP1 through HC98oTP12, HC99-TP1 through HC99-TP5, HC99-TP7,

HC99-TP9, HC99-TP34, HC99-TP36, HC99-TP36A through HC99-TP36D,

HC99-TP44, HC00-TP100 through HC00-TP108, HC00-TP110 through

HC00-TP121, HC00-TP123 through HC00-TP129, HC00-TP133,

HC00-TP134, HC00-TP137 through HC00-TP139, HC00-TP202,

HC00-TP204, HC00-TP221, HC00-TP223, HC00oTP226, HC00-TP301

through HC00-TP305, HC00-TP308 through HC00-TP311, HC00-TP318,
H C00-TP319.

• Cone Penetrometer Test Probes

HC00-P22A, HC00-P22B, HC00-P23 through HC00-P26, HC00-P100,

HC00-P104 through HC00-P108, HC00-P111 through HC00-P112,

HC00-P114, HC00-P115, HC00-P118 through HC00-P120, HC00-P122,
HC00-P123.

The exploration logs within Appendix A show our interpretation of the material

encountered based on drilling (or excavation), sampling, and testing data. They
indicate the depth where the soils change. Note that the change may be

gradual. In the field, we classified the samples taken from the explorations

according to the methods presented on Figure A-1 - Key to Exploration Logs.

This figure also provides a legend explaining the symbols and abbreviations used

in the logs.

Location of Explorations. Figures 2 and 3 show the location of explorations in

Work Area West and Work Area South, respectively.

Locations for borings and test pits designated J-4978-06 were originally located

by hand taping or pacing from existing physical features. The ground surface
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elevations at these locations were interpreted from the aerial survey topography

provided by HNTB.

Locations for borings and test pits designated J-4978-16 were located using GPS

survey by Hart Crowser on October 1, 1999. Port of Seattle surveyors

performed x, y, z survey for all wells on October 13, 1999, which replaced the

GPS locations. GPS coordinates were used for the test pits. The ground surface

elevations of the test pits can be interpreted from the aerial survey topography.

Locations for borings and test pits designated J-4978-18, J-4978-21, J-4978-23,

J-4978-26, J-4978-27, and J-4978-31 were located using a global positioning

system (GPS) survey by Hart Crowser. Port of Seattle surveyors performed an x,

y, z survey for the top of the casing elevations of the wells and ground surface

elevations for piezocones, test pits, and some borings completed without wells.

Where available, the Port's survey supersedes the GPS locations. Where Port

survey data are not available, ground surface elevations were interpreted from

aerial survey topography provided by HNTB.

The method used in the determination of their locations determines the

accuracy of the location and elevation of the explorations.

The Use of Auger Borings

Hart Crowser performed 59 borings that are included in this report. The borings

used a 3-3/8oinch inside diameter hollow-stem auger and were advanced with a

truck-mounted drill rig subcontracted by Hart Crowser. The drilling was
continuously observed by an engineering geologist from Hart Crowser. Detailed

field logs were prepared of each boring. Using the Standard Penetration Test

(SPT), we obtained samples at 2-1/2- to 5-foot-depth intervals.

Groundwater levels in the borings were noted at the time of drilling (ATD) and
following installation and development of observation wells where noted on the

boring logs and shown in Tables 1 and 3.

The borings logs are presented on Figures A-3 through A-61 at the end of this

appendix.

Standard Penetration Test (SPT) Procedures

This test is an approximate measure of soil density and consistency. To be

useful, the results must be used with engineering judgment in conjunction with

other tests. The SPT (as described in ASTM D 1586) was used to obtain

disturbed samples. This test employs a standard 2-inch outside diameter split-
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spoon sampler. Using a 140-pound hammer, free falling 30 inches, the sampler

is driven into the soil for 18 inches. The number of blows (N value) required to

drive the sampler the last 12 inches only is the Standard Penetration Resistance.

This resistance, or blow count, measures the relative density of granular soils and

the consistency of cohesive soils. The blow counts are plotted on the boring

logs at their respective sample depths.

Soil samples are recovered from the split-barrel sampler, field classified, and

placed into watertight jars. They are then taken to Hart Crowser's laboratory for

further testing.

In the Event of Hard Driving

Occasionally, very dense materials or the presence of gravel and/or cobbles

prevented driving the total 18-inch sample. When this happens, the penetration

resistance is entered on logs as follows:

Penetration less than six inches. The log indicates the total number of blows

over the number of inches of penetration.

Penetration greater than six inches. The blow count noted on the log is the

sum of the total number of blows completed after the first 6 inches of

penetration. This sum is expressed over the number of inches driven that
exceed the first 6 inches. The number of blows needed to drive the first 6

inches is not reported. For example, a blow count series of 12 blows for 6

inches, 30 blows for 6 inches, and 50 (the maximum number of blows counted

within a 6-inch increment for SPT) for 3 inches would be recorded as 80/9.

Use of Shelby Tubes

To obtain a relatively undisturbed sample for classification and testing in fine-

grain soils, a 3-inch-diameter thin-walled steel (Shelby) tube sampler was pushed

hydraulically below the auger in select borings. The tubes were sealed in the

field and taken to our laboratory for extrusion and classification.

Drilling of Hand-Auger Holes

Hart Crowser engineering geologists drilled seven hand-auger borings using

portable equipment. The geologists observed the soil in the hand-augered holes

and reported the findings on a field log. Our geologists took representative

samples of soil types for testing at Hart Crowser's laboratory. Groundwater

levels during excavation of the holes were noted on the logs. The

density/consistency of the soils (as presented parenthetically on the test pit logs
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to indicate their having been estimated) is based on visual observation only as

disturbed soils cannot be measured for in-place density in the laboratory.

The hand-auger logs are presented on Figures A-62 through A-65.

Excavation of Test Pits

Seventy-five test pits were excavated across the site with a tractor-mounted

backhoe. The sides of these excavated pits offer direct observation of the

subgrade soils. The test pits were located by and excavated under the direction

of an engineering geologist from Hart Crowser. The geologist observed the soil

exposed in the test pits and reported the findings on a field log. Our geologist

took representative samples of soil types for testing at Hart Crowser's laboratory.

Groundwater levels or seepage during excavation were noted on the logs. The

density/consistency of the soils (as presented parenthetically on the test pit logs

to indicate their having been estimated) is based on visual observation only, as
disturbed soils cannot be measured for in-place density.

The test pit logs are presented on Figures A-66 through A-111.

Cone Penetration Test Procedures

The electric piezocone penetrometer test procedure involves hydraulically

pushing a series of cylindrical rods into the soil at a constant rate of two

centimeters per second and subsequently monitoring soil and pore fluid

response near the conical tip. The cylindrical rod at the bottom of the drill string

houses the pressure transducer and load cells which, during probing, measure

the parameters indicated above. The results are often used with engineering

judgment in conjunction with other tests, preferably the SPT procedure, which
allows soil sample collection for direct comparison purposes. Tests were

performed in general accordance with procedures outlined in ASTM D 3441,

Standard Method for Deep, Quasi-Static, Cone and Friction-Cone Penetration
Tests of Soil.

The cone system is mounted on a truck or bulldozer to provide the necessary

reaction for the applied loads. The cone tip has a surface area of about 10

square centimeters (cm"_)and an angle of 30 degrees from the axis. The friction

sleeve has a surface area of about 150 cm 2. Prior to testing, a plastic filter

element, which has been saturated under vacuum in glycerin, is placed behind

the cone tip. This filter element transmits pore pressures to the transducer.

Load cells measure end resistance on the tip and frictional resistance on the

friction sleeve. As the cone penetrates the soil, measurements are continuously

recorded on a portable computer at depth increments of about 5 centimeters.

HartCrowser Page A-5
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The classification method used to develop an interpreted soil profile is based on

normalized parameters provided by the piezocone, as there are no soil samples

collected with a penetrometer system of this type.

The relationship between the cone tip resistance and friction ratio, which has
been normalized for soil overburden stresses, can be established to predict soil

behavior (Jeffries and Davies 1991 and 1993). This relationship has been

applied to the soil classification chart developed by Robertson as reported in

Lunne et al. 1997 (refer to Figure A-2) according to the following equation:

Zc = X/{3 - log[Q. (1 - Bq )]}2 -I-[1.5 + 1.3. log(F)] 2

Where,

Ic = Soil behavior index

Q = Normalized cone tip resistance

qT -_o
Q-

qT = Corrected cone tip resistance

Ovo -- Total overburden stress

C_'vo = Effective overburdens stress

gq = Normalized pore pressure

Au
Bq-

qr -cr,o

F = Normalized friction ratio

L
RI = -- •100%

qr -°_o

fs = Sleeve friction
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Hydraulic Conductivity Testing (Slug Testing)

Hydraulic conductivity testing was performed using the slug test method. In this

method the water level (hydraulic head) in the well is rapidly raised or lowered,

and the rate at which it returns to its initial state is used to calculate hydraulic

conductivity for the formation surrounding the wellscreen. Data were collected

using an Aquistar data logger in conjunction with a Instrumentation Northwest

PSI9000 pressure transducer. Tests were conducted as follows:

• A transducer was set in the well and allowed to equilibrate with ambient

conditions, and background water level data were collected.

• One or two slug rods (solid PVC rods) were rapidly introduced into the well

(causing a near-instantaneous rise in water level), to initiate a falling head

test. Water level data were collected in logarithmically increasing time

increments using the data logger and transducer. For wells where depth to
water was small, a falling head test was not attempted.

• Water level in the well was allowed to re-equilibrate.

• The slug rod or rods were rapidly pulled from the well (causing a near-
instantaneous drop in water level) to initiate a rising head test. Water level

data were collected in logarithmically increasing time increments using the

data logger and transducer.

• Most of the wells responded reasonably quickly, and therefore multiple slug

tests were performed for most wells.

Data were pre-processed as described in Butler (1998), and hydraulic

conductivity values were estimated using the method of Bouwer and Rice

(1976) for unconfined aquifers. The estimated values are summarized in Table
2.

Water Level Measurement

Water levels were measured using a Solinst water level probe, graduated in 0.01-

foot increments. Depth to water was measured below the top of casing, and

recorded to the nearest hundredth of a foot. Depth to water was converted to

groundwater elevation using survey information for the top of casing in the

wells. Depth to water data and groundwater elevations are summarized in
Table 1 and 2.
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Key to Exploration Logs
Sample Description
Classification of soils in this report is based on visual field and laboratory observations which incluoe density/consistency,

moisture condition, grain size, and plasticity estimates and should not be construed to imply field nor laDoratory testing
unless presented herein. Visual-manual classTfication methods of ASTM D 2488 were used as on identification guide.

So[i descriptions consist of the following:

Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT, add{t{ona_ remarks.

Density/Consistency
Soll density/consistency in borings is related primarily to the Standard PenetraUon Resistance.
Soil density/conslstency {n test pits is estimated based on visual observaUon and is presented parenthetically on the test pit _ogs.

Standard Standard Approximate
SAND or GRAVEL Penetrotlon SILT or CLAY Penetration Shear

Resistance (N) Resistance (N) Strength
Density in Blows/Foot Consistency in Blows/Foot in TSF

Very loose 0 - 4 Very soft 0 - 2 <0.125

Loose 4 - 10 Soft 2 - 4 0.125- 0.25

Medium dense 10- 30 Medium stiff 4- B 0.25 -0.5

Dense 30- 50 Stiff 8- 15 0.5 - 1.0

Very dense >50 Very stiff 1.5 - .30 1.0 - 2.0

Hard >,.30 >2.0

M oisture Minor Constituents Estimated Percentage

Dry Little perceptible moisture Not identified in description 0- 5

Damp Some perceptiole moisture, probably below optimum Slightly (clayey, silty, etc.) 5 - 12

Moist Probably near optimum moisture content Clayey, silty, sandy, gravelly 12 - 30

Wet Much perceptible moisture, probably above optimum Very (clayey, silty, etc.) ,30- 50

Legends Test Symbols

Sampling Test Symbols GS GroinSize Oass_ficaUon
BORING SAMPLES CN Consolidation

UU Unconsolidated Undrained Triaxiol
] Split Spoon

CU Consolldoted Undrained Trlax'ial

] CO Consolldated Drained TrloxiolShelby Tube

] Cuttings QU Unconfined Compression

FI-I Core Run DS Direct Shear

_k No Sompte Recovery K Permeability
PP Rocket Penetrometer

P Tube Pushed, Not Driven Approximate Compressive Strength in TSF

TEST PtT SAMPLES TV Torvane

] Approximate Shear Strength in TSFGrab (Jar)

CBR California Bearing Ratio

] Bag
MD Moisture Density Relationship

] AL Atterberg LimitsShelby Tube

-- Im Water Content in Percent

[ L_ LiQuidLimitGroundwater Observations L-- Natural

Plastic Limit (NP=Non Plastic)

_ _:_ Surface Seal PID Photolonlzotion Detector Reading

._ _ CA Chemical Analysis

V Groundwater Level on Date DT In SituDensity Test
,]- (ATD) At Time of Drilling
<

Observation Well Tip or Slotted Section U
(_) Groundwater Seepage Test¥

J-4978-28 8101
Figure A-1
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Electric (Piezocone) Cone Penetrometer

Schematic of Electric Piezocone (Typical)

Inclinometer (lx & ly}

..... Thermistor (T)

Load Ceils

"_ / Friction Sleeve (Fs)

Pore Pressure

/-- Transducer (U)

Porous Fitter
Element

_._.----- Cone Tip (Qc}

Simplified Classification Chart (Jefferies and Davies, 1993 after
Lunne et al., 1990)

,,,_ CENTER FOR ZONAL CLASSIFICATION (ZONES OF RADII Ic)
1000

_NG zone, :....
DILATION

F INCREASING _11 INCREASING '] :"

F P_sT,o"AROEN_CO.SOL,OA.,ON
2 i.

•100 -- 6 4 sil

m -- ^_ ....o--" . 5 sandmixtures

/ o oT'VO,vo
lo - 3 u- uo- ',."c",_22p'_ "_%_ / 8q=Z _C-0__ PSIBLE .,_""£).s_ // qz" FVO- so,Ls-- / \'%\ /

: ,SENs,'r,v,r'n / "_W 2 F .... 's' X100%
qT" Fvo_

P-.

Ln
T

oo _ I I I I IlllJ I I I I Illl
01 10 10

F(%) _l_rl_1_ _
J-4978-28 8101
Figure A-2
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Boring Log HC99-B37
N 18,014, E 11,020

STANDARD PENETRATION LAB

Salt Descriptions Depth Sample RESISTANCE TESTS
Ground Surface Elevotlon in Feet: 254.55 ;n Feet • Blows per Foot

(Loose) to mad;urn dense, wet, dark -0 1 2 5 10 20 50 100 t--
brown, slightly gravelly, very silty G-1 /

SAND. L

S-1

Dense, wet, gray, silty, fine to medium -5
SAND. S- 2 GS

Very stiff, moist, dark brown to gray, -10
sandy, clayey PEAT. S-3 -AL

-15
Very stiff, moist, gray, slightly gravelly, S-4 GS
very sandy SILT.

-20 S-5"
Very dense, moist, gray, sllghtly
gravelly, very silty SAND.

-25 S-6
Bottom of Boring at 25.4 Feet.
Completed 2/22/99.

J0

, 35

40

45

50

55

60
1 2 5 10 20 50 t00
• Water Content in Percent

"lJ
r r

z8 1. Refer to Figure A-1 for explanation of descriptions
_'__ and symbols.

2. So;l descriptions and stratum lines ore interpretive j_r_l__
B _ and actual changes may be gradual.
R _ J. Groundwater level, if indicated, ;s at time of dr;fling _-4_-06 2/_

_- (ATD) or for date specified. Level may vary with time.
_ Figure A-3
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Boring Log HC99-B38
N m,012,E 0,8 9

STANDARD PENETRATION LAB

Soil Descriptions Depth Sample RESISTANCE TESTS
Ground Surface Elevotior_ in Feet: 227.58 in Feet • Blows per Foot1 2 5 10 20 50 100

(Loose), moist, brown, slity SAND. G-1 •

Medium dense, moist, gray, very silty S-1 -- '
SAND. /
Stiff, moist, dark brown, sandy PEAT 5 _ S-2 A/
with occasionol wood debris. /-

/

Soft, moist, gray, slightly sandy SILT 10
with occoslonol wood debris. S-3 .../ 4

ATD! - -.

Very dense, moist to wet, grey, slightly 15 i _'".
gravelly, silty SAND. S-4 • GS

20 S-5

Bottom of Boring at 20.3 Feet.
Completed 2/22/99.

25

130

55

4O

45

5O

55

60 1 2 5 10 20 50 100
• Water Content in Percent

z__ 1. Refer to Figure A-1 for exolanatlon of descriptions U

T__ and symbols. _O_J__ 2. Salt descriptions and stratum lines are interpretive
b and actual changes may be gradual.
_" O_ 3. Groundwater level, i_ indicated, is at time of drilling J-4978-06 6101

_ (ATD)or for dote soedfiea. Leve_mayvary w;thtime. Figure A-4
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Boring Log HC99-B,39
N 18,174, E 10,722

STANDARD PENETRATION LAB

Soil Descriptions Depth Sample RESISTANCE TESTS
Ground Surface Elevation in Feet: 2,51.10 in Feet • B_ows lDer Foot

1 2 5 10 20 50 100

6 inches of TOPSOIL over very loose, _ _
moist, brown and gray, siightly gravelly, G-1 _ I O

silty SAND. S- 1 -
Soft, moist, brown PEAT.

Medium dense to very dense, moist, S-2 _< _ I -GS

gray, silty, fine SAND. _
- \

0
S-3 I

-- 8-1nch layer of silty CLAY. ,2% -

5 S-4 _ ,50/4
Very dense, moist, gray, silty, gravelly /-"-_ SANO. /

Bottom of Boring at 15.8 Feet. I
Completed 2/t 6/99. _ I

20
- I

i

25

30

35

- J

I
4O

_ I

45

- i

- 1
50 I

_

55
- i

i

- Iii,60 1 2 5 10 20 50 100
• Water Content in Percent

r-T-
z

_ a 1. Refer to Figure A-1 for exptonat;on of descriptions

o_, and symbols. _O_J_
_ 2. Soil descriptlons and stratum fines are interpretive

o _ and actual changes may be gradual.5. Groundwater bevel, ;f ;ndicoted, is at tlme of driliing J-4978-08 6101
_ (ATD) or for date specified. Level may vary with time. Figure A-5
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Boring Log HC99-B40
N 18,285 E 11,026

STANDARD PENETRATION LAB

Soil Descriptions Depth SomDle RESISTANCE TESTS
Ground Surface Elevation in Feet: 248.63 in Feet n , Blows aer Foot

0 ATD_ I 1 2 5 10 20 50 100

Loose, wet, dar_ brown, stightly gravelly, I _
silty SAND. G-1 •

S-1 •

_-5 \
\

Meaium dense to very dense, wet, gray. _'
stigntly gravelly, silty SAND. S-2 -aS

'\ I
-10 il \1

'x -GS£,-3 • _ I

-- Cobbiy drill action. - 1.5

I
Very dense, moist, gray, very silty, fine _-4 • GS
SAND.

-20

_-5 •
Bottom of Boring at 22.8 Feet.

Completed 2/9/99. --25

30

35

40

45

50

55

60 i l
1 2 5 10 20 50 100
• Water Content in Percent

I1'il

z_ 1. Refer to Figure A-1 for explanatlon of descriptions
r r

_ c,qd symbols. _0_2. So;I descriptions ond stratum ilnes are ;nteroretive
_o and actual changes may be gradual.
o 5. Croundwater level, ;f indicated, is at time of driftir, g J'4878-08 2199

(ATD) or for date specified Level may vary with time.
_ " Figure A-8
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Boring Log Hcgg-B75
N 19310 E 11020

STANDARD PENETRATION LAB

SOil Descriptions Depth Sample RESISTANCE TESTS
Approx. Ground Surface Elevation tn Feet: 284 _nFeet • Blows per Foot

-0 I 2 5 I0 20 50 100
3 _nches of AsDhait over loose, wet,
gray to brown, slightly gravelly SAND.

S-I

- Petroleum-like odor.
S-2

Medium stiff, moist, gray to green, sandy
SILT.

\

Medium dense to dense, wet, brown to S-3 \ %

gray, slightly silty, gravelly SAND. )'
/IO

5-4 L

S-5

r5

Very dense, moist, gray, silty, fine SAND S-6
with trace gravel.

._0

S-7
Bottom of Boring at 23.0 Feet.
Completed 6/4/99.

25

i

30

40

45

I 2 5 IO 20 50 IOO
• water Content in Percent

I. Refer to Figure A-tA for explanation of descriptions

and symbols. _ _1_'_2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradual.

3. Groundwater level, if indicated, is at time of drilling _1"4_8"_7' 8/_

(ATD) or for date specified. Level may vary with time. Figure A-7
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Boring Log HC99-B76
N 19311 E 10918

STANDARD PENETRATION LAB

Soil Descriptions 0epth Sample RESISTANCE TESTS_nFeet • Blows per FootApprox. Ground Surface Elevation in Feet: 275
-0 I 2 5 1O 20 50 100

3 inches of Asphalt over loose, moist,
green, silty, fine SAND to medium stiff,
fine sandy SILT.

Petroleum-like odor. S-I

Loose, wet, gray to brown, fine to S-2
medium SAND.

Medium dense, wet, gray with orange S-3 \.
mottling, slightly gravelly, very silty \SAND.

_ i0 \
Medium dense to dense, moist to wet, S-4 _ i
slightly silty to silty, gravelly SAND. \

s-5 \ !i
\ " 1

I
S-6 50/4Very dense, moist, gray, slightly

-_ gravelly, silty, fine SAND. S
Bottom of Boring at 18.3 Feet. __0
Completed 6/4/99.

25

30

35

40

45

50
i 2 5 10 20 50 100

• water Content in Percent

Ill

I. Refer to Figure A-1A for explanation of descriptions i

and symbols. _ _ _ J_D _ _ IJ_II_'_2. Soil descriptions and stratum lines are interpretive

and actual changes may be gradual. _'4,_Ta-OT 8/09
3. Groundwater level, if indicated, is at time of drilling

(ATD) or for date specified. Level may vary with time. Figure A-8
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Boring Log HC99-B77
N 19312 E 10816

STANDARD PENETRATION LAB
Soil Descriptions Oepth RESISTANCE TESTS
Approx. Ground Surface Elevation _nFeet: 266 _nFeet Sample • Blows per Foot

-0 _ 2 5 IO 20 50 I00
3 rnchesof Asphaltover veryloose,
damp to moist, black, slightly gravelly,
very silty SAND with abundant charcoal

and wood debris. S-I
,\

\

Medium stiff, moist, brown to gray, S-2

--__ slightly sandy SILT.

__ Petroleum-like odor. k

S-3
Orange mottling. S
Medium dense, wet, brown, slightly silty IO
to silty, fine to medium SAND. S-4 \

-- Petroleum-like odor. S-5 \

___2
Very dense, wet, grey, slightly gravelly ATD S-6 A 81/10
to gravelly, silty SAND. f
Bottom of Boring at 18.8 Feet. 20
Completed 6/4/99.

25

30

35

40

45

I 2 5 10 20 50 100
• Water Content in Percent

I. Refer to Figure A-IA for explanation of descriptions M

and symbols. _I_ I_2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradual.

3. Groundwater level, if indicated, is at time of drilling J--49_'8--0_' _l_

(ATD) or for date specified. Level may vary with time. r,_ =,._=C;-ur----"
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Boring Log HC99-B78
N 19311 E 10743

STANDARD PENETRATION LAB
Soil Descriptions Depth RESISTANCE TESTS

Approx• Ground Surtace Elevation m Feet: 262 JnFeet Sample • Blows per Foot
-0 I 2 5 t0 20 50 100

3 inches of Asphalt over _oose to
medium dense, moist, black, silty SAND
to medium stiff, sandy SILT with

scattered wood and organics. ,

/.
S-i

Stiff, moist, blue to green SILT with S-2
scattered wood fragments, k

t0 \\

Medium dense to dense, wet, blue-gray, S-3silty to very silty, medium to coarse
SAND with scattered organics.

S-4

_5 \

Very dense, moist, gray, slightly S-5 50/8
-_ gravelly, silty, fine SAND. /-

Bottom of Boring at 18.5 Feet. 20
Completed 6/4/99.

._5

I30

35

I

40

45

:_ 50 t 2 5 10 20 50 I00
• water Content in Percent

I. Refer to Figure A-IA for explanation of descriptions

and symbols. __j_2. Soil descriptions and stratum lines are interpretive
end actual changes may be gradual.

3. Groundwater level, if indicated, is at time of drilling _"49T8--07 _l_

(ATD) or for date specified. Level may vary with time. Figure A-IO
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Boring Log HC99-B79
N 19309 E 10961

STANDARD PENETRATION LAB
Sod Descrlphons Depth RESISTANCE TESTS
Approx. Ground Surface Elevation in Feet: 279 _nFeet Sample • Blows per Foot

-0 i 2 5 l0 20 50 100
3 inches of Asphalt over medium dense.
moist, brown, slightly gravelly, silty, fine
SAND.

S-I
-- Petroleum-like odor.

Medium dense, wet, brown, gravelly, S-2

coarse SAND. k
Medium dense, wet, gray to brown, S-3
gravelly, silty to very silty, fine to

medium SAND. I0
S-4

"k
Very dense, moist, gray, gravelly, silty, S-5
fine SAND.

15

S-6
Bottom of Boring at 17.9 Feet.
Completed 8/4/99.

2O

25

i

30

35

40

45

50
% I 2 5 " 10 20 50 tO0

• Water Content in Percent

t. Refer to Figure A-1A for exPlanation of descriptions

and symPo,s, __,_2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradual.

3. Groundwater level, if indicated, is at time of drilling _'49_'8--0T OIOD
[ATD) or for date specified. Level may vary with time. Figure A.11
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Boring Log HC99-B80
N 19311 E 10996

STANDARD PENETRATION LAB

Soil Descriptions Depth sample RESISTANCE TESTSin Feet • Blows per FootApprox. Ground Surface Elevation in Feet: 282
I 2 5 I0 20 50 I00

3 m,ches of Asphaltover very loose to
loose, wet, black, slightly gravelly, silty
SAND with scattered charcoal and wood
fragments.

s-_
Petroleum-like odor. \

Stiff, moist, gray with brown mottling, S-2
slightly gravelly, sandy SILT with _k
scattered organacs ancl trace wood. \
Medium dense, wet, brown to gray, S-3

"-k slightly gravelly to gravelly, silty to very t

\ silty SAND. i0 I\ /

Petroleum-like odor in S-3 and S-4. 5-4 _.

Very dense, moist to wet, gray, slightly S-5 )
gravelly to gravelly, silty SAND.

15

Bottom of Boring at 17.8 Feet.
Completed 6/4/99.

20

25

30

r-

35

40

45

I 2 5 Io 20 50 Io0
• water Content in Percent

1.Refer to Figure A-1A for explanation of descriptions

end symbols. _ _ _#j r__j_ _ _ jj_lll_, _2. Soil descriptions end stratum lines are interpretive
and actual changes may be gradual.

3. Groundwater level, if indicated, is at time of drilling J-4_-OT Olee
(ATD) or for date specified. Level may vary with time. Figure A-12
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Boring Log HCOO-BI06
N 17284
E 10878

STANDARD PENETRATION LAB
Soil Descriptlons

Depth Sample RESISTANCE TESTS
ADDrox. Ground Surface Elevgtior_ in Feet: ..314 _n Feet • Blows oer Foot
Top of Casing Elevation in Feet: ,515.8! 1 2 5 10 20 50 100

-FO "
Loose, wet, brown, silty SAND with trace
organic material. _ G-1 II le

Medium dense to very dense, wet, brown _
gray, non-silty to silty SAND. 4-5 S-2 II ._F

" \k
4-15 s-4 it ! e! _.

|

4-20 s-5 !! l,!

: /
- il i

4-25 s-6 it i ol_II I I'_
- II I

.. . \
II I

-50 s-7 !! _!
hi i

Very dense, wet, grey, sllghtiy gravelly, :: '.

ii i i

very silty SAND. S-8 IIo t 50/6
-35 II i :

II I
II I

Herd, moist, gray SILT. |

-4o s-9 _] Ii 1°! ,5o/6
Bottom of Bar;no at 40.0 Feet. t l n
Completed 2/5/00.

45 ii i '

II I
ill
ti ii 1
ii i i

!! ! !

li i i i

il i i

ii If60 1 2 10 20 50 100
• water Content ;n Percent

ILIL

Tt 1. Refer to Figure A-1 for explanation of descriDt;ons

- end symbols. _0 _1_2. Soi! descriptions and stratum lines ore interpretive
8 ,_ and actual changes may be gradual. J-4978-21 2100

o _. Groundwater level, if indicated, is at time of drilling

-_ _ (ATD) or for date specified. Level may very with time. Figure A-13
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Boring Log HCOO-BI07
N 17398
E 10953

STANDARD PENETRATION LAB

Soil Descriptions Depth RESISTANCE TESTS
Approx. Ground Surface Etev_ution in Feet: 299 ;n Feet Sample • Blows per Foot

1 2 5 10 20 50 100
-0 i--

Stiff to very stiff, wet, gray and brown, /
very sandy SILT and CLAY. G-1 LS-2 AL

5
_._ S-3 P - AL, GS

Dense, wet, gray, slightly silty to silty, ATD
fine to medium SAND.

S-4
10

-- Slightly gravelly. S-5 -GS
15

Very dense, wet, gray, silty, fine to

medium SAND. S-6 50/3

Bottom of Boring at 19.3 Feet. 20
Completed 2/9/00.

25

30

35

40

45

50

55

60 1 2 5 10 20 50 1O0
• Water Content in Percent

II'!

T, 1. Refer to Figure A-1 for expianation of descriptions

and symbols. _ _'i_
6 2. Salt descriptions and stratum lines are interpretive
o _ and actual changes may be gradual. J-4978-_..1 _-/00

o 3. Groundwater ieve!, if ;ndTcated, is at time of dritling
_- _ (ATD) or for date specified. Level may vary with time. Figure A-14
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Boring Log HCOO-BI08
N 17407
E 11067 STANDARD PENETRATION LAB

Salt Descriptions Dept_ Sample RESISTANCE TESTS
;n Feet • Blows per Foot

Approx. Ground Surface Elevation in Feet: 295

-0 1 2 5 10 20 50 100II

Loose, wet, Cork crown to brown, silty _- I
SAND with wood and organic material. O-1 F I I

_2 _ I
5 ATD S-2 i_ li I I

Medium dense to very dense, wet, gray, I" I -aS
slightly silty, gravelly SAND, and slightly S-3 _J- "_ 1
silty SAND. S-4 J_ _, i

10 ' \ "

K 'i\ I

S-5 F •1.5
k

I '
S-6 •

20
Bottom of Boring at 20.0 Feet.
Completed 2/9/00.

25 I

F I

s0 I 1
L I
P 1

55 _ ,, I

40 ! ',

I '
I
I

45

5o I I
i

F ! '
60 F 1

1 2 5 10 20 50 100

• Water Content in Percent

q 1. Refer to Figure A-1 for explanation of descriptions U

and symbols. _O_6 2. Soil descriptions and stratum linesore interpretive
o and actual changes may be graduo!. J-4978-21 2100

__ 3. Groundwater level, ;f ;rid;coted, is at time of drill;rig

_- _ (ATD) or for dote specified. Level may vary with time. Figure A-15
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Boring Log HCOO-BllO
N 17422

E 10895 STANDARD PENETRATION LAB

Soil Descriptions Depth RESISTANCE TESTS
in Feet Sample • Blows per Foot

Approx. Ground Surface Etevotlon in Feet: 298
I 2 5 I O 20 50 !O0

0T !
Loose to medium dense, me;st to wet, L -_

brown to gray and brown motUed, s;J{y } C-1 EL
SAND with slit layers. !

5 s-2

I
i

Very stiff to hard, moist to wet, gray, -._
slightly gravelly, slightly sandy to sandy 0 S-5
SiLT and CLAY.

S-4 -AL, aS,
CU

PP=4.251>4.5
15 S-5

t

I
--? , I

Dense to very dense, wet, gray, slightly ATD ___
gravelly, non-silty to silty SAND. 20 S-6

[

, I
1

25 s-7 _ I
t
i

Hard, moist to wet, gray, very clayey .30 S-8 ',
SILT, layered with occaslonai smear

zones. I

I

55 s-9 t

40 s-10
S-1 1 -AL, aS,

UU, CN
PP=4.2

45 S-12 _ >4.5

50 S-13

Bottom of Boring at 50.5 Feet.
Completed 2/9/00.

55

50 1 2 5 10 20 50 100
• Water Content in Percent

JL
F-r

7 1. Refer to Figure A-1 for explanation of descriptions

and symbols. _=_11_I_I_ _
B 2. Soil descriptions and stratum lines ore interpretive
£ _ and actual changes may be gradual, J-4978-21 2/00

o ,3. Groundwater level, if indicated, is at tlme of drilling
_- F-. (ATD) or for date spec;fied. Leve! may vary with time. Figure A-18

ao
m
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Boring Log HCOO-Blll
N 17617

E 1116;3 STANDARD PENETRATION LAB
RESISTANCE TESTS

Soil Descriptions Depth Sample
Approx. Ground Surface Elevation in Feet: 285 ;n Feet • Blows per Foot

Top of Casing Elevation ;n Feet: 286.06 _ 1 2 5 10 20 50 I 100

Loose, wet, brown, silty SAND. O-1 • t
I

Stiff, wet, brown and gray mottled, 5 S-2 I.'a "AL I GS,
slightly sondy, clayey SILT. S-5 X r CN

PP=3.2

Medium dense, wet, gray, slightly 10 S-4 a_.T -GS

gravelly, silty SAND. h /

L1ATD

Medium dense, wet, gray, slightly clayey, 15 S-5 -AL, GS,

gravelly, very silty SAND. S-6 "_%'x CN

Hard, moist to wet, gray, very clayey :; _N
SILT with layered sand and slit zones. 20 S-7

25 S-8 a i !
30 S-9 •-- Shear zone noted.

/5_ s-_c

I '
4C S-_

s-_: I,,']t -AL.cs,cu
PP=>4.5

4_ s-_: ;, i

-- Shear zone noted. 5C
s-1,

:5_ s-I •

:60 s-1 -'

:70 s-18 .= ]I
Very dense, wet, gray, silty SAND. I:75 S-19 •
Bottom of Boring at 74.5 Feet.

Completed 2/1/00. i f
80 1 2 5 10 20 50 100

• Water Content in Percent

i1'il
-Jr-

"; 1. Refer to Figure A-1 for explanation of descriptions
- and symbols. _ I1_1_
S 2. Soil descriptions and stratum lines ore interpretive
o S and actual changes may be gradual. J-4978-21 2.100

S .5. Groundwater level, ;f indicated, is at time of drilling
_- _ (ATD) or for date specified. Level may vary with time. Figure A-17

m
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Boring Log HCOO-B113
N 17607

E 10945 PENETRATION RESISTANCE LAB

Soil Descriptions Depth TESTS
in Feet _ar_B_s per Foot

GroundSurfoceEievotionin Feet:285 1 2 5 I O 20 50 1O0

0 i(Loose), moist, brown, siightly gravelly, O-1
fineto medium SAND. f

Very stiff, wet, brown and gray, sandy
SILT. S-2

5

Medium dense, wet, brown, silty, fine to
medium SAND with slightly silty SAND
and sandy StLT layers. S-3

10

/

SILT.Stiff, wet, brown with orange mottiing S-4 i/15 S-5 P \
_2 "

ATD _"
Medium dense to very dense, moist, S-6 50/5

ray-lorown, silty to very silty SAND.
ILL) 20

/

S-7 _'25
Hard, moist, gray SILT layered with

fissured CLAY.
S-8

30

S-9

Bottom of Boring at 34.5 Feet. ..35
Completed 3/23/00.

40

45

50

55

60 1 2 5 10 20 50 100
• WoterContentin Percent

I. Refer to Figure A-1 for explanation of descriptions U
T_ and symbols.
- 2. Soil descriptions and stratum lines ore interpretive _0_1_
6 and actual changes may be gradual.
o ,_ ,3. Ground water level, if indicated, is at time of drilling J-4878-21 ,3/00

9 (ATD) or for date specified. Levelmay vary with time.

_ Figure A-18
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Boring Log HCOO-B114
N 18122

E 10953 STANDARD PENETRATION LAB

Soll Descriptions Depth Sample RESISTANCE TESTS
Approx.Ground SurfaceElevotTonin Feet:237 inFeet • Blowsper Foot

0 1 2 5 10 20 50 100-1-

Loose, moist to wet, brown and gray, I-

slightly gravelly, silty to very silty I _3 G-I _ •

SAND. ATD -

5
S-1 . •

I -Stiff, moist to wet, gray, clayey, sandy 10 " i [

/

SILT. F S-2 . L !'11 FAL

Very dense, moist to wet, gray, slightly L _ i I

gravelly, silty SAND. f " J

15 , X. 1

S-3 . • \ _-GS

! i

' 20 s-4 - I I • 50/6
_ I !

25 s-5 50/5
Bottom of Boring at 25.4 Feet.
Completed 2/1/00. I I

. i

-. 30 ! J i

- !

35

fl 40

L i
50

55

1 2 5 I0 20 50 100
• Water Content in Percent

_-r
7 I. Refer to Figure A-1 for exp}anation of descriptions

and symbols. _1_11_ _2. Salt descr;ptions and stratum lines ore interpretive
o C_ ond actual changes may be gradual. J-4978-21 2100

o .3. Groundwater ;evel, if indicated, is at time of drilllng
_ (ATD) or for dote sDecifled. Level may vary with time. Figure A-lg
m
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Boring Log HCOO-B115
N 18225

E 10990 STANDARD PENETRATION LAB

Soll Descriptions Depth Sample RESISTANCE TESTSApprox. Ground Surface Elevotlon ;n Feet: 242 in Feet • Blows per Foot

-0 1 2 5 10 20 50 100
(Loose), moist to wet, gray and block,

silty SAND. _ G-1
Medlum dense, moist to wet, brown and ATD
gray, slightly gravelly, silty SAND with S-1
organic material. 5

S-2 -GS
10

_2
ATD

Medlum stiff, molst, gray, very sandy S-3 -AL
CLAY end SILT. 15

S-4 P -PP:2.25,
Very dense, moist to wet, gray, slightly AL (NP),
gravelly, silty SAND. GS, CN

S-5
20

S-6
Bottom of Boring at 23.7 Feet.
Completed 1/28/00. 25

30

35

40

45

50

55

60 1 2 5 10 20 50 100
• Water Content in Percent

I1'il

I. Refer to Figure A-I for exDlonotlon of descriptions
and symbols.

2. Soil descriptions and stratum lines are interpretive _OW
o ,,, and actual changes may be gradual.

_ ,3. Groundwater level, if indicated, is at time of arilling J-4978-21 1100

_ (ATD) or for dote specified. Level may vary with time. Figure A-20

AR 051320



Boring Log HCOO-B116
N 18291
E 10971 STANDARD PENETRATION LAB

RESISTANCE TESTS
Soil Descriptions Deptm Somple
Approx. Ground Surface Elevation in Feet: 242 in Feet • Blows per Foot

1 2 5 10 20 50 100
-0

(Medium stiff), moist, brown, slightly
gravelly, sandy CLAY. _...._ C-1 •
Medium dense to dense, moist to wet,
gray and brown, slightly silty, clayey S-1
SAND with roots. 5 .3 _ a

ATD X
\

-- Clay grades out. 0 S-2 a\
_ _S

-- Silt grades out. 5 S-3 •

Very dense, moist, gray, slightly gravelly S-4 •

-'_ to gravelly, silty SAND. 20
7 feet of heave.

S-5 II
Bottom of Boring at 24..3 Feet. 25
Completed 2/1/00.

5O

35

4O

45

5O

55

!

60 1 2 5 10 20 50 100
• Water Content in Percent

• J
[-lr]

T t. Refer to Figure A-1 for explanation of descriptions
and symbols. _llr_to _

__, 2. Soil descriptions and stratum tines are interpretive
o _ and actual changes may be gradual. J-4978-21 2100

_ 3. Groundwater level, if indicated, is at time af drilling
_: _ (ATD) ar far dote specified. Level may vary with time. FJQMrO _-2_

:

AR 051321



Boring Log HCOO-B117
N 17271

E 10931 STANDARD PENETRATION LAB

Soll Descriptions Depth Sample RESISTANCE TESTS
Approx. Ground Surface Elevation in Feet: 315 in Feet • Blows per Foot

I 2 5 10 20 50 100

(Medium stiff), moist, brown, slightly -0 G-1 tsandy CLAY. I
Medium dense to very dense, moist to
wet, brown, slightly gravelly, slightly silty, S-1
medium to fine SAND. 5 ___

ATD

S-2
-- Gravel grades out.

I0

S-3
-- Silt grades out. 15

S-4
'20

S-5
I

-- Silty 25

Hard, moist, grey, slightly sandy SILT.
S-6

30

S-7

Bottom of Boring ot 34,5 Feet. 35
Completed 1/27/00.

40

45

50

55

I

60 1 2 5 10 20 50 1OO
• Water Content in Percent

• J

Tp 1. Refer to Figure A-1 for explanation of descriptions

and symbols. _j_jr_l_ illll_5 2. Soll descrlptions and stratum lines are interpretive

and actualchanges may be gradual. J'4978-21 1/00
o_ _ 3. Groundwater }evei, ;f indicated, is at time of drilling

_, (ATD) or for date specified. Level may vary with time. Figure A-22
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Boring Log HCOO-Blt8
N 17456

E 10947 STANDARD PENETRATION LAB

Soil Descriptions Depth Sample RESISTANCE TESTSApprox. Ground Surface Elevation in Feet: 298 inFeet • Blows per Foot

Top of Casing Elevation in Feet: 298.61 0 1 2 5 10 20 50 100
(Loose), moist, dark brown, slightly silty T t
SAND. I- G-1 I

I

L

Medium stiff, tan and orange mottled, _[

&

slightly sandy, clayey SILT with organic -5 S-1 a

material. I - S-2 \ I-I -AL, GS,

(Medium dense), wet, brown, slightly _ UU, CN

gravelly SAND. 10 S-3 -PP: 1.0,

(Very stiff), moist, gray, slightly sandy, E ;_r_4 1.0, 2.0
slightly gravelly CLAY. S-4 I" r -AL, GS

Hard, moist, gray, sandy CLAY to very F
clayey SILT. "*-15 S-5 :_- _- -AL

i • /" -pP: 4.5+.

_ S-6 T//I I' 4.5+, 4.5+

/ AL, GS, UU
(Loose to) very dense, wet, gray SAND. / , CN

Note: 5-7 N-vatue apparently not 2C S-7 _ ml -GS
representative of in situ density, due to
disturbance by groundwater. ,

25 s-8 \

Hard, moist, gray, clayey SILT. I-3C S-9 •L

K-,35 S-IO •

Bottom of Boring at 35.5 Feet.
Completed 1/27/00.

¢0

45

-[50

1 2 5 10 20 50 100
• Water Content in Percent

I'I
rr

T, I. Refer to Figure A-I for explanation of descriptions

andsymbols.6 2. Soil descriptions and stratum lines are interpretive

o _ and actual changes may be gradual. J-4978-21 1100
b _ 3. Groundwater level, if indicated, is at time of drilling

_- _ (ATD) or for date specified. Level may vary with time. Figure A-23
m
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Boring Log HCOO-B119
N 17560

E 10894 PENETRATIO,_R__SlSTANCELAB
TESTS

Soil Descriptions Depth
in Feet "_°r_l_s per Foot

Ground Surface Devotion in Feet: 285 1 2 5 10 20 50 100
-0

(Loose), moist, brown, slightly gravelly C-1 I
SAN D.

Soft to stiff, wet, brown to gray and 5 5-2

orange mottled, sandy SLT. I

10 s-3

Dense, moist, brown to gray, silty, 15 S-4
gravelly SAND. (TILL)

20 s-5

Hard, moist, gray, slightly gravelly to
gravelly, sandy SILT.

25 s-6

130 s-7

Bottom of Boring at .:30.5 Feet.
Completed 3/23/00.

55

4O

45

5O

55

60 1 2 5 10 20 50 100
• Water Content in Percent

il'!

1. Refer to Figure A-1 for explanation of descriptions U

T_ and symbols. _lll_ i_l_- 2. Soil descriptions and stratum lines ore interpretive
and actual changes may be gradual.

o 8 3. Ground water level, if indicated, is at time of drilling _'4_78-_'J _JO_
S (ATD) or for date specified. Level may vary with time. Figure A-24
m
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Boring Log HCOO-B120
N 17834

E 10964 PENETRATION RESISTANCE LAB

So;E Descriptions Death TESTS
in Feet _°r_F_s l:)erFoot

Ground Surface EievaUon in Feet: 234- I 2 5 10 20 50 100

(Very loose), wet, brown, slightly [
gravelly, silty, fine to medium SAND with _ !

organic material // S-2
Medium st;if, wet, gray with orange /
mottling, sandy SILT with silty SAND .5 '/ S-3 P
layers. /
Medium dense, wet, grey, gravelly, very / '

silty, fine SAND. / S-4 X/ "X
lO /

/ \
Stiff, wet, gray, sandy SILT. /

S-5

Very dense, wet, gray, slightly, gravelly 15
SAND.

S-6

Very dense, wet, gray, slightly gravelly, 20
silty, fine to medium SAND. (TILL)

S-7 50/5

Bottom of Boring at 23.9 Feet. 125
Completed 3/16/00.

30

40

45

50

55

60 1 2 5 10 20 50 100
• water Content in Percent

1. Refer to Figure A-1 for explonotion of descriptions U
i;, and symbols.
- 2. Soil descriptions and stratum lines are interpretive __

and actual changes may be gradual,
o 3. Ground water level, if indicoted, ;s at time of drilling J-4978-21 3/00

_= (ATD) or for dote specified. Level may vary with time.
_ Figure A-25
o_
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Boring Log HCOO-B121
N 17881

E 10968 P NETRATJONRESISTANCE
So;! Descriptions Depth TESTS

in Feet _°r_p_soer FootGround Surface Elevation in Feet: 229.7
-0 _ 1 2 5 10 20 50 100

(Very soft), wet, dark brown StLT with _ _ O-1

Sand and Peat Tntermixed. .---- - i
Medium dense, wet, gray, sfighUy silty to -
silty SAND w;th trace organic material. - ;

-5 I H J s-2

Medium dense, wet, gray wi_n orange
mottling to gray, slightly silty to silty - , _ i
SAND and sandy SILT. -10 J _ t S-3

" i i-4

" IPll
" I I-4 t

-15 I I::J S--4

- i
. I

Very dense, wet, gray, silty to very silty "
SAND and hard, sandy SILT (layered).

-20 s-5 93/Ic

Very dense, wet, gray, silty, gravelly, " S-6
_. fine to medium SAND. j- -25

Bottom of Boring at 25.0 Feet.
Completed 3/16/00.

30

35

40

50

55

60 1 2 5 10 20 50 100
• Water Content in _ercent

F-It--1. Refer to Figure A-1 for explanation of descriptions
t'T and symbols.

2. Soil descriptions and stratum lines are interpretive _r_l_l_and actual changes may be gradual.
O 8 ,.3. Ground water level, if indicated, is at time of drilling J-4978-21 3/00
_" o (ATD) or for dote specified. Level may vary with time.

_ Figure A-28
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Boring Log HCOO-B122
N 17840

E 11087 PENETRAT!ON RESISTANCE LAB

Soil Descriptions Depth TESTS
in Feet '_o_P_'sper Foot

Ground SurfaceDevotionin Feet:2,.39
-0 I 2 10 20 50 100

Very loose, wet, dark brown, slity SAND G-I _
and PEAT.

Stiff, wet, gray-brown, sandy SILT.
S-2 _

5

___V - \-
Hard, wet, gray-brown, sandy SILT with ATD -
a slightly gravelly, silty, fine to medium A
SAND lens, S-3_- -

10 S-4
Dense, wet, gray-brown, slightly silty to
silty, gravelly SAND. - i

- i
S-5 _

15
_

Very dense, wet, gray, silty, gravelly
SAND. (TILL)

S-6 . 50/5

2O i
_ I

Hard, moist, gray SILT (layered).

S-7

Bottom of Boring at 24.5 Feet. 25
Completed ,3/15/00. - I

- i
i

" i

30

35

40

45

50

55

60 1 2 10 20 50 100
c • Water Content in Percent

Fr,1. Refer to Figure A-1 for explanation of descriptions
and symbols.

2. Soil descriptions and stratum lines ore interpretive _OII_I_and actual changes may be gradual.
o 8 ,:3. Ground water level, if indicated, is at time of drilling J-4978-21 3100
_" o (ATD) or for dote specified. Level may vary with time.

_ Figure A-27oo

AR 051327



Boring Log HCOO-B123
N 17958
E 11114 PENETRATION RESISTANCE LAB

TESTS

Salt Descriptions Depth '_a_s per Footin Feet
Ground Surface Etevatlon in Feet: 2.34.7 1 2 5 !0 20 50 100

3

(Soft). wet, dark brown, sandy SILT G-1

(PEAT).

Loose, wet, brown, very silty, fine to S-2 /
medium SAND with sandy SILT layers.

Soft to medium stiff, wet, brown to gray, 5 S-3 /
sandy SILT with interbedded layers of '_\
peat, sand and silty send. S-4

MEdium stiff, wet, gray and brown, 1 S-5
slightly sandy PEAT with very silty SAND

layers. '_Medium dense, wet, grey, silty, gravelly S-6
SAND with sandy SILT layers.

1 S-7 \

F-

Dense, wet, grey, slightly gravelly, very
silty SAND.

S-8 ?

Stiff, wet, gray, sandy CLAY. //!_/S-C
S-1, -" \

\

Very dense, moist, gray, slightly silty to S-_
silty, gravelly SAND.

S-1

Bottom of Boring at 34.5 Feet. -35
Completed 3/22/00.

40

45

55

60 1 2 5 10 20 50 100
• Water Content in Percent

M'M
1. Refer to Figure A-1 for explanation of descriptions U

T_ and symbols.
2. Soil descriptions and stratum lines ore interpretive HI_r_Ro_J_

and actual changes may be gradual.
_ 8 3. Ground water level, if indlceted, is at time of drilling J-4978-21 3_tOO

9 (ATD) or for dote specified. Level may vary with time.
_ Figure A-28
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Boring Log HCOO-B124
N 18016
E 10939

STANDARD PENETRATION LAB

Sol! Descriptions Depth RESISTANCE TESTS
Approx. Ground Surfoce Devotion in Feet: 231 in Feet Somple • Blows per Foot

1 2 5 10 20 50 100
,-0

(Loose to medium dense), wet, brown to
gray, slightly gravelly, slightly silty to G-1 I

silty SAND,
ATD

5 s-2

Stiff, wet, dark brown, sandy PEAT. _"

10 S-3 F- I

Dense, wet, gray, slightly silty, very X I
gravelly SAND. \ L15 s-4 I
Medium dense to dense, wet, gray, ' _ I
slightly gravelly, slightly s[Ity to silty, 1fine to medium SAND.

20 s-5

./25 s-6

very dense, wet, grey, slightly gravelly,
silty SAND. S-7

50

S-8 •

Bottom of Boring at ,..34.4 Feet. 35
Completed 2/11/00.

40

45

50

55

60 1 2 5 10 20 50 100
• Water Content in Percent

1. Refer to Figure A-1 for explonotlon of descriptions

and symbols. __
o 8 2. Soil descriptions and stratum lines ore interpretive
- q and actual changes may be gradual. J-4978-21 2100
_=_ 3. Groundwater level, if indicated, is at time of drilling

(ATD) or for dote specified. Level may vary with time. Figure A-29
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Boring Log HCOO-B125
N 17686
E 10916

PENETRATION RESISTANCE LAB

Soil Descr;ptTons Del3th TESTS
;n Feet §°_P_'s oe_ Foot

Ground Surface Elevation in Feet: 258.2 I 2 5 10 20 50 i00

(Medlum dense), wet, brown to gray with 0
orange mottling, slightly gravelly, silty, O-I i
fine to medium SAND with, sandy SILT i
layers, i

5 s-2

S-IA i
I --_

Very dense, wet, gray with orange . I ""
mottling to gray-brown, silty, gravelly t0 S-3 ,I k50/4
SAND. (TILL) i

!
i

• i
• s-4 i 50/5
15 i

Hard, moist, gray SILT (layered).

-20 S-5

Bottom of Boring at 20.5 Feet.
Completed ,.3/20/00.

25

• 30

35

40

45

50

55

60 1 2 5 10 20 50 100
• Water Content in Percent

L•

r-r7 1. Refer to Figure A-! for explanation of descriptions
and symbols.

2. Soil descriptions and stratum lines ore interpretive _lr_l_loll_,_and actual changes may be gradual.
8 .3. Ground water level, if indicated, is at time of drilling J-4978-2'_ 3/00

_=F_ (ATD) or for date specified. Level may vary with time.
=_ Figure A-30
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Boring Log HCOO-B126
N 18232

E 11112 STANDARD PENETRATION LAB

Soil Descriptions Depth o° Sample RESISTANCE TESTS
Approx. Ground Surface Elevation in Feet: 250 in Feet _'- • Blows per Foot9
Top of Casing Elevation in Feet: 251.56 -0 __ 1 2 5 10 20 50 100Loose, wet, brown to gray, slightly

gravelly, non-silty to silty SAND. G-1 t

5 S-2 ,., •

dense, wet, gray, gravelly SAND. _
Very

-I0 S-3 • _, --as
t

Very dense, wet, gray, slightly gravelly, 1'

silty SAND. S-4 j 50/3

Bottom of Boring at 14.3 Feet. 15
Completed 2/10/00.

2O

25

30

35

4O

45

5O

55

60 1 2 5 10 20 50 100
• Water Content in Percent

n
U

- 1. Refer to Figure A-1 for explanotlon of descriDt;ons

B and symbols. _l_jr_ ii_l_ __ 2. Soll descriptions and stratum lines ore interDret;ve
o and actual changes may be gradual. J-4978-21 2100

_- _ 3. Groundwater level, ;f indicated, is at time of drilling
(ATD) or for date sl:)eclfied. Level may vary with time. Figure A-31m
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Boring Log HCOO-B127
N 18215
E

10869 STANDARD PENETRAT!ON LAB

Soil Descril3tions Depth Sample RESISTANCE TESTS
Approx• Ground Surface Elevation in Feet: 2,34 in Feet • Blows per Foot

2 5 10 20 50 1000
Loose to medium dense, wet, brown to 3 IIII
gray with brown mottling, slightly ATD . ,,
gravelly, slightly silty to silty SAND with G-1 . • II
silt layers. • i i

5 S-I q _ -GS

\

10 S-2 _. i"x

• \
Very dense, wet, gray, gravelly SAND• k

15 S-5
• II

Very dense, moist, gray, slightly H
gravelly, silty SAND. " N

S-,_ " II 50/2

2O

• II
S-5 =i_ - I1_50/3

Bottom of Boring at 24..3 Feet. 25 Jl
Completed 1/31/00. " II

tl
• II

-.30

II35

4O

45 ,,

5O

55 _--_- I
60 1 2 5 10 20 50 1O0

• Water Content in Percent

II'!
E15T,

I. Refer to Figure A-1 for explanation of descrlpt;ons

and symbols• _O _IF_
o 8 2. Soil descriptions and stratum lines are ;nterpret;ve

o and actual changes may be gradual. J-4978-21 1/00
_: _ ,3. Groundwater level, if indicated, is at time of drilling

(ATD) or for date specified• Level may vary with time. Figure A-32
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Boring Log HCOO-B128
N 17786
E 10918 PENETRATION RESISTANCE LAB

Soil Descriptions Death TESTS
in Feet _ar_s oer FootGround Surface E_evot;on in Feet: 238

-0 2 5 10 20 50 100
(Loose), wet. dark brown, slTghtiy 0-1 - I
gravelly, silty SAND. i- - i I
Medium dense, wet, brown, slightly - !
gravelly, silty, fine to medium SAND.

5

s-2 . ,....
Very dense, moist, gray, silty, gravelly _

/

SAND. (TILL) 10 S-3 _ ": 5O/4

- I
- I

Hard, moist, gray SILT, laminated with - I,
Silt and Cloy lenses. 15

S-4 _ I

S-5 P-

2O
s-6

Very dense, moist, gray, silty to very
silry, fine to medium SAND. - I

25 s-7 I 5o/5

-- Grades to gravelly. 30 S-8 " lJ p50/3
Bottom of Boring at 30.3 Feet. - I
Completed 3/1 6/00. - '

I
35 I

- I
4O

45

5O

: I
155 i

r

! i

60 '1 2 5 10 20 50 100
• Water Content in Percent

"; 1. Refer to Figure A-1 for explanation of descriptions U
end symbols.

2. Soil descriptions and stratum lines ore interpretive HA_'_I_W___and actual changes may be gradual.
8 ,.3. Ground water level, if indicated, is at time of drilling J-4978-21 _/O0

_- - (ATD) or for date specified. Level may vary with tlme.
Figure A-88o_
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Boring Log HCOO-B129
N 18256

E 11004 STANDARD PENETRATION LAB

Soil Descriptions Depth o RESISTANCE TESTS

Approx. Ground Surface Elevation in Feet: 243 in Feet _ Soms31e • Blows per Foot

Top of Coslng Elevation in Feet: 245.8.5 "0 5 1 2 5 10 20 50 100Medium dense, wet, brown to grey
medium to fine SAND.

G-1

•5 s-2
(Stiff), wet, grey, slightly sandy CLAY. S-3 P -AL, GS,

UU
Medium dense, wet, brown, slightly PP=1.75
sllty, medium to fine SAND.

-10 s-4 -OS

Very dense, wet, grey, silty, slightly "-._C:

grovelly to grovelly SAND. -15 S-5

L S-6
Bottom of Bering at 19.3 Feet. -20
Completed 2/10/00. /

L Coved hole

-25

[30

[55

[40

[45

Z50

--55

-60 1 2 5 10 20 50 100
• Water Content in Percent

-rT,
- I. Refer to Figure A-1 for explanation of descriptions

and symbols. _O_o ,_ 2. Soil descriptions and stratum lines are interpretive
o and actual changes may I3e gradual. J.4978.,_1 21t00

_- _ 5. Groundwater level, ;f indicated, is at time of drilling
(ATD) or for date specified. Level may vary with time. FigUrO A-34m
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Boring Log HCOO-B130
N 17901

E 108;39 PENETRATION RESISTANCE LAB

Soil Descriptions Depth _ TESTS
Ground Surface Elevation ;n Feet: 223.1 ;n Feet "_°r_p_s per Foot1 2 5 !0 20 50 _00

(Medium dense), wet, gray and brawn to G-1
gray, silty to very silty, fine to medium
SAND with sandy SILT and SAND /I b
,dyers. 4_ S-2

LI I s-_
i1

Very dense, moist to wet, gray, silty, _ S-5

gravelly SAND. (TILL) 10

I

15 S-6
Bottom of Boring at 14.8 Feet.
Completed ..3/21/00.

20

25

30

35

40

45

50

55

60 1 2 5 10 20 50 100
• Water Content in Percent

II'll
T, 1. Refer to Figure A-1 for explanation of descriptions U

and symbols.
2. Soil descrlpt;ons and stratum lines are interpret;re _.i_Jr_oE

o 8 and actual changes may be gradual.
9 3. Ground water level, if indicated, is at time of drilling J-4978-21 3100

"_ _ (ATD) ar for date specified. Level may vary with time.
=_ Figure A-35

AR 051335



Boring Log HCOO-B131
N 18329

E 10804 STANDARD PENETRATION LAB

Salt Descript;ons Depth Sample RESISTANCE TESTS
Approx. Ground Surface Elevotionin Feet: 2.31 in Feet • Blows per Foot

-0 1 2 5 10 20 50 100
Loose, wet, gray, silty SAND with trace

organic material. _ G-1 ]TrATD

5 s-t /_

Medium dense, wet, gray. gravelly,

very silty SAND and SILT. ___ T-2
1OATD S-2 _ - GS

Very dense, moist, gray, slightly

gravelly, silty SAND. 15 S-3 ____

S-4
Bottom of Boring at 19.3 Feet. 20
Completed 1/31/00.

25

30

35

40

45

50

55

60
1 2 5 10 20 50 100
• Water Content in Percent

II'il
"T Illl

1. Refer to Figure A-1 for explanation of descriptions I

and symbols. _r_o __8 2. Soil descriptions and stratum lines are interpretive
o and actual changes may be gradual.

_- - 3. Groundwater level, if indicated, is at time of aritling J-4978-21 1100

o,_ (ATD) or for date specified. Level may vary with time. Figure A-3@
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Boring Log HCOO-B132
N 17904

E 10924 PENETRATION RESISTANCE LAB

So;I Descriptions Depth TESTS
in Feet _ar_vs per Foot

Ground Surface Elevation in Feet: 227.4

-0 _ 2 5 ;0 20 50 100
(Loose), wet, dark brown, silty SAND _ - i
end very soft, wet, grey, slightly sandy _ G-1 - i
SILT with Peat layers. _ _ t

-5 s-2 ,..... f

. S-3 F_

" s-4 - _" "" Iik

Very dense, wet, grey SAND with Slit -10 S-5 F !\,
layers. _ - \

" S-6 -

Medium stiff, wet, gray, slightly sandy -15 S-7 /_
CLAY, _ S-8 F _

Very dense, moist, gray, slightly - - _.
gravelly, silty, fine to medium SAND. - - _...

s- 9 ,50/3-20

-25 S-lO

Bottom of Boring at 25.5 Feet.
Completed .3/20/00.

30

35

4O

45

5O

55

6O
1 2 5 10 20 50 1 O0

• Water Content in Percent

1, Refer to Figure A-1 for explonotlon of descriptions
end symbols.

2. Soil descriptions end stratum J;nes ore interpretive _r___ 8 and actual changes may be gradual.
_" o, .3. Ground water level, if indicated, is at time of drilling J'_8-21 8/00
_- _. (ATD) or for date specified. Levet may vary with time.

Figure A-37
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Boring Log HCOO-B133
N 18471
E 10859

STANDARD PENETRATION LAB

Soil Descriptions DeptM Sample RESISTANCE TESTS
Aoorox. Ground Surface E/evotlan _n Feet: 241 in Feet don • Blows per Foot

Top of Coslng Elevation in Feet: 243.47 -O _JL 1 2 5 10 20 50 100
(Loose to medium dense), wet, brown to
gray, slightly silty to silty SAND. G-1

5 s-1

Loose to very dense, we'd, gray, silty,
gravelly SAND with CLAY layers.

-10 S-2

S-3

Very dense, wet, gray, slightly gravelly

to grovelfy, silty SAND, -15 S-4

s-5 50/5
Bottom of Boring at 1g.4 Feet. -20
Completed 2/1/00.

25

3O

35

40

45

50

55

60
1 2 5 10 20 50 I00

t Water Content _n Percent

!

1. Refer to Figure A-1 for explanation of descriptions

and symbols. _ _,_
_,_ 2. Soil descriptions and stratum lines are interpretive
, o and actual changes may be gradual, J-4978-21 2100

_ 3. Groundwater level, if indicated, is o[ time of drifting

(ATD) or for date specified. Level may vary with time. Figure A-88

AR 051338



Boring Log HCOO-B134
N 18438
E 10953

STANDARD PENETRATION LAB

Soil Descriptions Depth RESISTANCE TESTS
Approx. Ground Surface Devotion in Feet: 250 in Feet Sample • Blows per Foot

-0 1 2 5 10 20 50 100
Very loose (to medium dense), moist, --I
brown, slightly gravelly, slightly silty to O-I )
silty SAND. (FILL)

s-1 \ i
5 \

Very stiff, moist, gray and orange

mottled, gravelly, sandy SILT. S-2 %

Dense, wet, brown SAND. 10 *S-3 P

AID

Very dense, moist to wet, gray, slightly 15 S-4 e k'
silty to very silty SAND. "_

S-5 •

20

Bottom of Boring at 23.3 Feet. S-6 5 •i
Completed 1/28/00. 25 /

I

30

35

40

45

50

55

60
1 2 5 10 20 50 100

• Water Content in Percent

1. Refer to Figure A-1 for explanation of descriptions

andsymbo,s _OI/IIfSERo 8 2. Soil descri0tlons and stratum lines ore interpretive
o and actual changes may be gradual.

_- _ 3. Groundwater level, if indicated, is at time of drilling J-4978-21 1/00

(ATD) or for dote specified. Level may vary with time. Figure A-39

AR 051339



Boring Log HCOO-B137
N 19714
E 10657

STANDARD PENETRATION LAB

Soll Descriptions Depth Sample RESISTANCE TESTSTop of casing elevation in Feet: 267.2t in Feet • Blows per Foot
Approx. Ground Surface EleveUon in Feet: 264 1 2 5 10 20 50 100

Medium stiff, to stiff, moist, gray,

slightly sandy, silty CLAY with roots and
organic material.

S-1 I

s-2 _! AL

Very dense, moist to wet, gray, slightly _"
gravelly, slightly silty to silty SAND with \trace organic moterlal.

\
\

\
S-3 •

Gravelly zone

.:': S-4 • 50/2

Bottom of Boring at 15.6 Feet.
Completed 5/23/00.

2O

25 _ 2 5 10 20 50 100
• Water Content in Percent

• J

U
T, 1. Refer to Figure A-1 for explanation of descriptions
- and symbols. Hl_r_r_l_ w_

2. Soil descriptions and stratum lines are interpret;re

_ and actual changes may be gradual. J-4978-26 5/00
_-_ 3. Ground water tevel, if indicated, is at time of drilling_z

_ (ATD) or for dote specified. Level may vary with time. Figure A-40= ¢0

AR 051340



Boring Log HCOO-B138
N 19096
E 10627

STANDARD PENETRATION LAB

Soil Descriptions Depth Sample RESISTANCE TESTSin Feet Blows per Foot
Ground Surface Elevation in Feet: 247 2 5 10 20 50 100

Loose, moist to wet, orange and brown,
silty, fine SAND with trace organic
material.

/
Medium stiff to stiff, moist to wet, gray S-1
with orange mottling, slightly sandy
CLAY-SILT.

5

S-2

I
!

t

- Changes to gray. 10 -_
S-3 Vl -AL

Very dense, moist, gray, gravelly, silty
SAND.

15

S-4

3
ATD

20
S-5 _ - GS

Bottom of Boring at 20.4 Feet,
Completed 5/30/00.

25 1 2 5 10 20 50 100
• Water Cgntent ;n Percent

irll
r-l-

T, 1. Refer to Figure A-1 for explanation of descriptions
and symbo,s, j_j_l_r(_l_ jj_j_ _2. soil descriptions and stratum lines are interpretive

_ and actual changes may be gradual. J'4978"28 5100
_ 3. Ground water level, if indicated, is at time of drilling
_o (ATD) or for date specified. Level may vary with time. Figure A-41

AR 051341



Boring Log HCOO-B139
N 18759

E 10889
STANDARD PENETRATION LAB

Soll Descriptions Depth Sample RESISTANCE TESTSApprox. Ground Surface Elevation in Feet: 255 ;n Feet • Blows per Foot
1 2 5 10 20 50 100

-0 S-1
Loose, to medium dense, wet, brown to
gray, slightly gravelly, silty to very silty
fine to medium SAND.

5 S-2 • -- GS

10 ATD S-3 I _.

Very dense, wet, gray, slightly grovetly
to gravelly, silty SAND.

1 5 S-4 • 5o/6

S-5 • 50/6
Bottom of Boring at 19.5 Feet. 20
Completed 2/15/00.

25

3O

35

4O

45

5O

55

I

60 1 2 5 10 20 50 100
• Water Content in Percent

I

1. Refer to Figure A-1 for explanation of descriptions

and symbols. _O _=l_
o 8 2. Soil descriptions and stratum lines ore interpretive

9 and actual changes may be gradual. J-4978-21 1100
_- _ ,3. Groundwater level, if indicated, is at time of drilling

(ATD) or for date specified. Level may vary with time. Figure A-42

AR 051342



Boring Log HCOO-B140
N 18498

E 10940 STANDARD PENETRATION LAB
RESISTANCE TESTS

Salt Descriotions Depth Sample
Approx. Ground Surface Devotion in Feet: 257 in Feet • Blows per Foot

I 2 5 10 20 50 100
-0 S-1 II

Loose to medium dense, wet, brown, i
slightly gravelly, silty to very silty
SAND. t

"S-2

I0 S-3 :;

Very stiff, wet, gray with brown mottling, X
gravelly, sandy SILT to very silty SAND. __V

15 ATD S-4 _- i_,, AL
S-5 P "_ • PP: 1.6

Dense to very dense, wet, gray, \:I GS
gravelly, silty to very silty SAND. "k

20 S-6 • CS

,. t \S-7 A_ . •25 B

S-8 I
Bottom of Boring at 29.,3 Feet. 30
Completed 2//14//00.

55

40

L
45

i !

50

55

60 1 2 5 10 20 50 100

• Water Content ;n Percent

fll
r-iFii

- 1. Refer to Figure A-1 for exolonat;on of descriptions

and symbols. _ I1_1_
o _ 2. Soll descriptions and stratum lines ore interpretive
- S and actual changes may be gradual. J-4978-21 1100
_: _ 3. Groundwater level, if indicated, is at time of drilling

(ATD) or for date specified. Level may vary with time. Figure A-43
m

AR 051343



Boring Log HCOO-B141
N 18597
E 10941

STANDARD PENETRATION LAB

Soil Descrlpt;ons Depth Sample RESISTANCE TESTS
Approx. Ground Surface Elevotlon in Feet: 258 in Feet • Blows per Foot

Top of Casing Elevation in Feet: 258.64 0 ! 2 5 10 20 50 100 __-
Loose (to dense), wet, brown to gray,
silty, gravelly SAND with concrete G-1
debris. (FILL)

S-11
Stiff, wet, gray, slightly gravelly, sandy
SILT with organic material. S-2 P

Loose to medium dense, wet, gray with --GS
orange mottling, slightly gravelly, very 10 S-3
silty SAND with trace organic material.

1 5 "S-4

Very soft drilling noted.

Dense to very dense, wet to moist, grey,
slightly gravelly, silty SAND. 20 S-5 i

S-6
25

S-7
Bottom of Boring at 29.5 Feet. -30
Completed 1/28/00.

35

40

45

50

55

Z60 1 2 5 10 20 50 100
• Water Content in Percent

J[

r- I-
1. Refer to Figure A-1 for explanation of descriptions

and symbols. _11__0 DIII_F_
_,_ 2. Soil descriptions and stratum lines ore interpretive

o and actual changes may be gradual. J'4978"21 1100
_ 3. Groundwater level, if indicated, is at time of drilling

(ATD) or for date specified. Level may vary wlth time. Figure A=44

AR 051344



Boring Log HCOO-B142
N 19263

E 10890 STANDARD PENETRATION LAB

Soil Descriptions Depth Sample RESISTANCE TESTS
Approx. Ground Surface Elevotion in Feet: 270 in Feet • Blows per Foot

I 2 5 I0 20 50 I00
Top of Casing Elevation in Feet: 272.72 0 5-1 : II

(Loose) to medium dense, wet, brown to t T , ,
dark brown, silty,gravelly fine to mediurr #
SAND.

-- Peat noted. 5 S-2 •

/ W -AL.GS
Stiff, wet, gray, gravelly, sandy SILT. _-3 P / CNPP: 20

_-4 Ill -AL

lOB /
Medium dense, wet, gray, silty, gravelly _,_
SAND. ,

•1 5 AI s-5 •

Very dense, wet, gray, slightly gravelly, ::_

very silty SAND. -20 :N S-6 50/4 -as

-25 S-7 • 50/4
Bottom of Boring at 24.8 Feet.
Completed 2/15/00.

30

35

40

45

50

F

55

60 I 2 5 1o 20 50 Ioo
• Water Content in Percent

• J

u
1. Refer to Figure A-! for explanation of descriptions

and symbols. _Jr_ I1_1__ 8 2. sell descriptions and stratum lines are interpretive
. o and actual changes may be gradual. J-4978-21 1100

- 3. Groundwater leve_, ;f indicated, is at time of drilling
o, (AMP) or for date specTfied. Level may vary with time. Figure A-46

AR 051345



Boring Log HCOO-B143
N 18759
E 10701

STANDARD PENETRATION LAB

Soll Descrlpt;ons Depth Somme RESISTANCE TESTSTop of casing eievotlon in Feet: 242.27 in Feet • Blows per Foot
Approx. Ground Surface Elevation in Feet: 239 2 5 10 20 50 1OO

Very dense, moist, grey with brown
mottling, gravelly, silty SAND.

..':js-_

t:.!

;_'4

,.'.I
;-2

;-'4

t:.l

2_
ATD

-- Grades to very silty.
-10

_-3

Bottom of Boring at 10.9 Feet.
Completed 5/26/00.

15

2O

!

25 1 2 5 10 20 50 lO0
• Water Content in Percent

II"il
r-iF-

T_ 1. Refer to Figure A-1 for explanation of descriptions

- and symbols. _ _1_2. Soil descriptions and stratum lines are interpretive

_ ond octuol changes moy be grooucl. J-4978-28 5100
_'-,_ 3. Ground water level, if indicated, is at time of drilling

_ (ATD) or for date specified• Level may vary with time. Figure A-4@m

AR 051346



Borin9 Lo9 HCOO-B144
N 18792

E 10787 STANDARD PENETRATION LAB

Soit Descriptions Depth / Sample RESISTANCE TESTS
Approx. Ground Surface Elevotlon in Feet: 247 in Feet • Blows per Foot

Top of Casing Elevation in Feet: 248.99 0 _ S-1 1 2 .5 10 20 50 100
Loose to medium dense, dark brown to E_ I
gray, slightly gravelly, non-silty to silty /SAND with trace organic material.

\-5 ._

ili "
Very dense, wet, gray, silty, slightly ___

gravelly to very gravelly SAND. i10 ATD S-3 •

I

S-4 =_ • ,50/5
Bottom of Boring at 14.4 Feet. .15
Completed 2/I 5/00.

20

25

30

,35

40 ,,

r-

45

50

55

60 1 2 5 10 20 50 100
• Water Con_ent in Percent

_-rT,

1. Refer to Figure A-1 for explanation of descriptions

and symbols. _r_ ii_l__8 2. soil descriptions and stratum lines ore interpretive
, o and actual changes may be gradual. J-4978-21 1100
_: - 3. Groundwater level, if indicated, is at time of drilling

(ATD) or for dote specified. Level may vary with time. Figure A-47

AR 051347



Boring Log HCOO-B145
N 18964
E 10866

STANDARD PENETRATION LAB
RESISTANCE TESTS

Soil Descriptions Depth Sample
Approx. Ground Surface Elevation in Feet: 263 in Feet • Blows per Foot

Top of Casing Eievationin Feet: 265.11 0 °o _ 1 2 5 10 20 50 100
Loose, wet, dark brown to gray and _"

brown, slightly gravelly, silty SAND with -_ ! G-1trace organic material. _-

/ S-2

Medium dense, wet, tan, slightly gravelly, _'

silty SAND. .z _/

10 _--- iii s-3ATD

Very dense, molst, grey, sl;ghtty
gravelly, silty SAND. 1 5 ;: S-4..

/
/
/
/

20 / s-5
Bottom of Boring at 19.8 Feet.
Completed 2/7/00.

25

130

35

40

45

50

55

[---60 1 2 5 10 20 50 100
• Water Content in Percent

L

:, u
1. Refer to Figure A-1 for explanation of descrlptions

and symbols. _O_J_
o ,_ 2. Soli descriptions and stratum lines are interpretive
b o and actual changes may be gradual. J-4978-,'?.I 2100
_= - 3. Groundwater level, if indicated, is at time of drilling

(ATD) or for dote specified. Level may vary with time. Figure A-48

AR 051348



Boring Log HCOO-B146
N 19242

E 10784
STANDARD PENETRATION LAB

Soil Descriptions Depth Sample RESISTANCE TESTS
Approx. Ground Surface Elevotion in Feet: 261 _n Feet Blows per Foot

Top of Casing Elevation in Feet: 263.55 ! 2 5 10 20 50 100

Soft, wet, dark brown, sandy PEAT. T O _ S-1 i

Stiff, wet, gray, gravelly, very sandy I5 f _

SILT and CLAY with trace organic "_ _ _
material, o ,.4 S-2 | e- I t -AL

V._ /4 \a + " I

dense, wet, gray, slightly gravelly, F _ S-3 P - ._, [ -GS
- PP= 1.75

Very
..4

very silty SAND. F _T_'n ::1 - \ 410,7,_ :':1 s-4 • -GS1:
:.'1 _ F.::1 "

1- '-_ S-5 " _ t 50/5
Bottom of Boring at 14.4 Feet• _-15

Completed 2/14/00. E
I

20 I

E25 +
.

i i- !

I++ ii
F -

I- -

_ -
4O

45 ,

I

50 J

f55
_ -
t :
_ -

x 60
2 5 10 20 50 1O0

• Water Content ;n Percent

II'il
U

1. Refer to Figure A-1 for explanetlon of descript;ons

and symbo,s. _l_jr_ _1 __8 2, Soll descriptions and stratum lines ore interpretive

o and actual changes may be gradual. J-4978-21 2100
_- - 3. Groundwater level, if indicated, ;s at time of drilling

_, (ATD) or for date specified. Level may vary with time. FigU/'O _-4_

AR 051349



Boring Log HCOO-B147
N 16694

E 10507 PENETRATION RESISTANCE LAB

Soil Descriptions Depth TESTS
in Feet _ar_p_s per Foot

Ground SurfaceElevationin Feet:347 1 2 5 I0 20 50 100

-0 ZMedium dense to dense, moist, brown, O-1 •
slightly silty, medium to fine SAND to F
SAND.

\
5

\
10

s-5 _

S-6 _ GS

15 -- /
S-7 X

S-8 X

2O

Hard, moist, brown and orange mottled, S-9 /_ •
very sandy SILT.

25

T-
S-10 /_ • -GSf

30

Hard, moist, gray, slightly sandy, very
silty CLAY to clayey SILT.

S-11 _ •

35

S-12 /_ _..4 -AL

Bottom of Borlng at 39.0 Feet.
Completed 2/3/00. 40 I 2 5 10 20 50 100

• Water Content in Percent
o

_, I. Refer to Figure A-t for explanation of descriptions U
and symbols.

2. Soil descriptions and stratum lines ore interpretive HA_]r__I___
one actual changes may be groduok.

_J .t. Ground water level, if ind;coted, is at time of dr;lllng J-4978-22 2100
_- (ATD) or for date specified. Level may vary with time.

Figure A-50

AR 051350



Boring Log HCOO-B221
N 17715

STANDARD PENETRATION LAB
_" 10963 Depth RESISTANCE TESTS

Soll Descriptions in Feet Sample • Blows l_er Foot

Approximate Ground Surface Elevation in Feet:0256. 1 2 5 lo 20 50 100
Loose, wet, gray and brown mottled, I
silty, gravelly, fine to medium SAND.
(WEATHERED) I L

5 X

-- Pressuremeter test.
-- Pressuremeter test. \

Very dense, wet, gray-brown, silty, 10
gravelly, fine to medium SAND. S-2 •

-- Drilled through 8-inch cobble. 15 *S-3 -- .'

Pressuremeter test.

Pressuremeter test. /

Very stiff to hard, moist, gray, clayey 20 /

SILT and si,ty CLAY. S-4 _ _ •

\
25 _ \s-5

Pressuremeter test. /
Pressuremeter test.

30
S-6 _ i

-- Becomes laminated and layered.
35

S-7 ___

-- Pressuremeter test. ,,

40 _

I S-8 _,

Some slickensides.

F
45

S-9 g

so i\Hard, moist, gray, sandy SILT. S-10 _"

55 S-11 _ -

Very dense, wet, gray, slightly silty

SAND. 60 t 2 5 10 20 50 100
• Water Content in Percent

II11
III

1. Refer to Figure A-t for expianatlon of descrlptions
_ andsymbo,s, I'I_IRTI311OIIt'$ER

2. Soil descriptions and stratum lines are interpretive
> and actual changes may be gradual. J-4978-27 5100
_ .3. Ground water level, if indicated, is at time of drilling

_. _ (ATD) or for date specified. Level may vary with time. FigureA-51 112

AR 051351



Boring Log HCOO-B221
STANDARD PENETRAT!ON LAB
RESISTANCE TESTS

Solt Descriptions Depth Samplein Feet • Blows per Foot
1 2 5 10 20 50 100

-- 1-foot heave. -60 S-12 •

! :

Very dense, moist to wet, gray, silty,
gravelly SAND. 65 S-13 •

70 s-14

75 s-15

Dense, wet, grey, slightly silty, gravelly

t
"_- 1-foot heave. S-16 •

Very dense, moist, gray, sllghtly gravelly

tO gravelly, silty, fine to medium SAND. 85 S-17 _ •

2 feet of heave.

90 s-18 ,_= *

95 S-lg =¢ w

1 00 S-20 _ •

Bottom of Boring at 100.5 Feet.
Completed 5/22/00.

105

110

115

i 20 1 2 5 10 20 50 100
• Water Content in Percent

IW
1. Refer to Figure A-1 for explonotlon of descriptions

_'_ andsymbo,s _OWSF.R
s _ 2. Soil descriptions and stratum lines ore interpretive

o and actual changes may 10e gradual. J-4978"27 5/00
_ _3 Ground water level, if indicated, is at time of drilling

_= _ (ATD) or for date specified. Level may vary with time. Figure A-51 212

AR 051352



Boring Log HCOO-B224
N 18193

STANDARD PENETRATION LAB
_" 10965 Depth RESISTANCE TESTS
Soil Descriptions ;n Feet Sample • Btows per Foot

Approximate Ground Surface Elevation in Feet!D240 1 2 5 0 20 50 t00

Drill action indicates gravel. - I

- !i

- ii5
_ I

10 : I
Very dense, wet, gray, slightly silty, fine S-1 - i ei
SAND.

15
S-2 _ • ,

20 S-3 •
Very dense, wet, gray, silty, gravelly
SAND.

-- Pressuremeter test.

Very dense, moist, gray, gravelly, silty 25 S-4 •SAND.

30 S-5

-- Pressuremeter test.

35 S-6
Bottom of Boring at 35.3 Feel
Completed 5/22/00.

40

45

5O

55

60 i 2 10 20 50 100
• Water Content in Percent

• J

¥ 1. Refer to Figure A-1 for explanation of descriptions _11

- _ and symbols. _0_1__ _4 2. Soll descriptions end stratum lines ere interpretive

o ._ and actual changes may be gradual. J-4978-27 5/00
_-__ 3. Ground water level, if indicoted, is at time of drilling

; (ATD) or for date specified. Level may vary with time. Figure A-62

AR 051353



Boring Log HCOO-B300
N 19818
E 10889

STANDARD PENETRATION LAB

So;l DescriDtlons Depth Sompm RESISTANCE TESTSin Feet • Blows per FootGround Surface Devotion in Feet: 291
t 2 5 10 20 50 100

-0
Medium dense, wet, brown, slightlysilty
SAND.

S-1 •

/ ,Medium stP'f, moist, greenish gray with
mottFng, si;ghtly sandy, sllghUy silty
CLAY. 5

s-2

I

-AL,UUS-3 P _ PP:O.4

\
0 ',

Dense to very dense, moist to wet, \ I
brown, slightlygravelly,very siltySAND. S-4 • _ -GS i

__2
ATD \

/

-- Changes to grey, becomes siity. 15 S-5 • ,50/4

LBottom of Boring at 15...3 Feet.
Completed 5//25/00.

20 i
I

25 1 2 5 10 20 50 100
• Water Content in Percent

i'll
-r-

7, 1. Refer to Figure A-1 for explanation of descriptions

- 8 and symbois. _011_1_
a _- 2. Soil descriptions and stratum lines ore interpretive
o_ _ and actual changes may be gradual. J-4978-26 6/00

_ .3. Ground water level, if indicated, iS at time of drilling
_ (ATD) or for dote specified. Level may vary with time. Figure A-58

AR 051354



Monitoring Well Log HCOO-B301
Northing (ft): 21476 STANDARD PENETRATION LAB
Easting (ft): 10560 RESISTANCE TESTS

Depth
Soil Descriptions inFeet Sample • BlowsperFoot
Ground Surface Elevation in Feet: 264.65 2 5 10 20 50 100

(Stiff), damp, brown, sandy SILT with trace
organics.

Medium dense, moist, brown and gray, silty
SAND with some peat over (soft) moist,
brown PEAT.

Stiff, moist, gray to brown SILT with some 0 !
m

PEAT and trace organics. L

Loose to medium dense, wet, brown to
gray, fine to coarse SAND.

\

\

Hard, moist, gray, slightlygravelly, sandy \
SILT.

Dense, moistto wet, gray, slightly gravelly,
slightlysilty, fine to coarse SAND.

s-10

Bottom of Boringat 24.0 Feet.
Completed 08/11/00. 25

3O

¢J

35

= 40 1 2 5 10 20 50 100
• WaterContentinPercent

II'll
IMI

1. Refer to Figure A-1 for explanationofdescriptionsand symbols.
2. Soildescriptionsand stratumlinesare interpretiveand actualchanges 4978-31 08/00

may be gradual. Figure A-54
3. Groundwaterlevel,if indicated,isat time ofdrilling(ATD)or fordate

specified.Level may varywithtime.

AR 051355



Boring Log HCOO-B303
Northing(ft): 20224
Easting (ft): 10971 STANDARD PENETRATION LABRESISTANCE TESTSDepth
Soil Descdptions in Feet Sample • Blowsper Foot
Ground Surface Elevation in Feet: 304 5 10 20 50 100

-0
Medium dense to dense, moist to damp,
brown, sUty, fine to medium SAND. G-I

S-2 t, -GS

5
"S-3

/
Stiff to very stiff, moist, brown with oradge
mottling,slightlysandy to sandy CLAY. S-4

10
S-5 &

S-6 4 '

Medium dense to very dense, moist, 15
brown, slightlygravelly, silty, fine to S-7 -GS
medium SAND. " \

S-8 . _50/4"

20 . LS-9 " 016"

Bottomof Boringat 23.5 Feet. .

Completed 08/10/00. 25

3O

O

8

35<
=_

_ _

_ 40 1 2 5 10 20 50 100
• WaterContentinPercent

/'MMOtOW
1. Refer toFigureA-1 forexplanationofdescriptionsandsymbols.
2. Soildescriptionsand stratumlines areinterpretiveandactualchanges 4978-31 08/00

may begradual. Figure A-553. Groundwater level, if indicated, is at time of drilling(ATD) or fordate
specified. Level may varywith time.
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Monitoring Well Log HCOO-B305
Northing(ft): 19808 STANDARD PENETRATION LAB
Easting (ft): 10808 RESISTANCE TESTS

Depth
Soil Descriptions inFeet Sample • BlowsperFoot
Ground Surface Elevation in Feet: 284 1 2 5 10 20 50 100

Medium dense to dense, damp to moist, 3
slightlysilty, very gravelly SAND. _ G-1

!

S-2 _" -GS

• S-3

Stiff to hard, moist, brownish gray and /

orange mottled,sandy CLAY. s-4 _ -I -AL, GS
!

-10

S-5
\

N

S-6 •

Sand and gravel notedat bottom 2 inches
-_. of sample, f 15

Very dense, moist to wet, gray and brown,
slightlygravelly, silty SAND.

S-7 •
ATD

Bottom of Boringat 18.5 Feet.

Completed 08/10/00. 20

25

3O

35

= .40 1 2 5 10 20 50 100
• WaterContentin Percent

J

r-rl

/IR/t3OW
1. Referto FigureA-1for explanationofdescnptionsand symbols.
2. Soildescriptionsand stratumlinesare interpretiveandactualchanges 4978-31 08/00

maybe gradual. Figure A-563. Groundwaterlevel,if indicated,isat timeof drilling(ATD) or fordate
specified•Level may vary withtime.

AR 051357



Monitoring Well Log HCOO-B306
Northing (ft): 19434 STANDARD PENETRATION LAB
Easting (ft): 10866 RESISTANCE TESTSDepth
Soil Descriptions in Feet Sample • BlowsperFoot
Ground Surface Elevation in Feet: 278.65 1 2 5 10 20 50 100

Medium dense, moist to damp, brown with

orange mottling, slightlysilty SAND. 1 G-1

i: S-2

Medium stiff, moist, gray and orange
mottled, sandy, very silty CLAY. S-3 I.-I -AL, GS

Loose to medium dense, moistto wet, gray
with orange motUing,slightlygravelly, very S-4 )= -GS
silty, fine to medium SAND. /

/

10 S-5 __ -GS

Very dense, damp to moist, brownishgray, _,_,
slightly gravelly, silty SAND. S-6 •

15

S-7

Bottom of Boring at 18.3 Feet.
Completed 08/10/00.

20

25

3O

:Z

35

,¢

= 40 1 2 5 10 20 50 100
• WaterContentinPercent

-1-

OWSF.R
1. Refer to Figure A-1 forexplanationof descriptionsand symbols.
2. Soildescriptionsandstratumlinesare interpretiveandactualchanges 4978-31 08/00

may begradual. Figure A-573. Groundwaterlevel, if indicated,is at timeofdrilling(ATD)or fordate
specified. Level may varywith time.
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Boring Log HCOO-B307
Northing(ft): 19082
Easting (ft): 10783 STANDARD PENETRATION LABRESISTANCE TESTS

Depth
Soil Descriptions inFeet Sample • BlowsperFoot
Ground Surface Elevation in Feet: 267 1 2 5 10 20 50 100

Medium dense to dense, moist to damp, -0 G-1 I
brown and gray, gravelly, silty SAND.

IS-2 t

/

" l
I

Noted gravels in run. "S-4 i

10 t

Very dense, moist to wet, brownish gray to
gray, slightlygravelly, slightlysilty to silty S-6
SAND.

S-7 D

Bottomof Boring at 18.8 Feet.
Completed 08109/00. 20

30

8 _

= 40 1 2 5 10 20 50 100
• WaterContentinPercent

| •

r-i-

/¢M/t3ON/.R
1. Refer to FigureA-1 forexplanationof descriptionsand symbols.
2, Soildescriptionsandstratumlinesare interpretiveand actualchanges 4978-31 08/00

may be gradual.
3. Groundwaterlevel, if indicated,is attime ofddlling(ATD)or for date Figure A-58

specified.Level may varywithtime.
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Boring Log HCO1-B401
Northing(ft): 15148
Lasting (ft): 10985 STANDARD PENETRATION LAB

Depth RESISTANCE TESTS
Soil Descriptions inFeet Sample • Blowsper Foot
Approximate Ground Surface Elevation in Feet: 349.6 1 2 5 10 20 50 100

"0
Loose, moist to wet, gray and red-brown,
mottled, gravelly, silty SAND.
(WEATHERED TILL)

I

S-15

, \
, \Very dense, moist, gray, gravelly, silty i

SAND with slightlysiltyzone near top.
(TILL) I \

10 S-2

I

S-3

15

:1
i:

2O
i
!

=3

S-5

_ Bottomof Boring at 24.3 Feet.:_ Completed04/25/01. 25

® 30 1 2 5 lO 20 50 100

U
-1-

/'/qI"GROW.R
1. Referto FigureA-1 forexplanationof descriptionsandsymbols.
2. Soildescriptionsandstratumlines are interpretiveand actualchanges J-4978-06 04/01

maybe gradual. Figure A-593. Groundwaterlevel,if indicated,is at time ofdrilling(ATD)or fordate
specified.Level may varywithtime.
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Boring Log HCO1-B402
Northing (ft): 15279 STANDARD PENETRATION LAB
Easting (ft): 10953 RESISTANCE TESTSDepth
Soil Descriptions inFeet Sample • BlowsperFoot
Approximate Ground Surface Elevation in Feet: 355.7 1 2 5 10 20 50 100

-0
Fillwith scattered concrete.

S-1
\

10

s-3 115

2O

_: s-5

_ Bottom of Boring at 24.4 Feet.
:z: Completed 04125/01. 25

_ 30 1 2 5 10 20 50 100

I J

r_

1. Refer to FigureA-1 for explanationof descriptionsand symbols.
2. Soildescriptionsandstratumlinesare interpretiveand actualchanges J-4978-06 04/01

may begradual.
3. Groundwaterlevel, if indicated,is attime of drilling(ATD)or for date Figure A-60

specified. Level may varywithtime.
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Boring Log HCO1-B403
Northing (ft): 15378
Easting (ft): 10759 STANDARD PENETRATION LAB

Depth RESISTANCE TESTS
Soil Descriptions in Feet
Approximate Ground Surface Elevation in Feet: 361.7 Sample • BlowsperFoot1 5 10 20 5o 100

"0 m
Fill and gravelly roadbase.

Medium dense, moist, gray and brown
mottled, slightlygravelly, silty SAND.

(WEATHERED TILL)
S-1 //_ . j

- \
5

. \
Very dense, moist, gray, gravelly, silty
BAND. (TILL)

-
S-2 /_ .

10

S-3 ___ "

15

S..4 _ "

20

s-5 N
_ .

_ 25

_, -
_ -

i s-6 N
z_ Bottom of Boring at 28.5 Feet. I .

Completed 04/25/01.
= _ 30 1 5 10 20 50 100

!
u

/¢¢tt3Row
1. Refer to FigureA-1 for explanationofdescriptionsand symbols.
2. Soildescriptionsandstratumlinesareinterpretiveandactualchanges J-4978-06 04/01

may be gradual.
3. Groundwaterlevel, if indicated,is attimeof drilling(ATD) or for date Figure A-61

specified.Level may vary withtime.
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Hand-Auger Boring Log HCOO-AIO0 N 18652
Somp,eWater'oh Dept. SO,'DESCR,PT,ONS E 11117

Content Tests in feet Approximate Ground Surface Elevotlon in Feet: 268

0-_7 (Very soft to soft), wet, dark Drown, slightly sandy PEAT with
S- 1 1_ roots.

2-

S-2 26 GS _ (Medium dense), wet, gray, silty, fine SAND.
4-
5_ -- Grading to gravelly SAND.

6-
7- (Medium dense), wet, gray GRAVEL.

8._ Bottom of Hand Auger at 7,_ Feet.

9- Completed 1/18/00.

lO:

14:
15

16

Hand-Auger Boring Log HCOO-AI05 N 17373
E ,4 745Samp,eWatorLob DepthSO,LD_SCR,PT,ONS IV

Content Tests in Feet Approximate Ground Surface Elevation in Feet: 291
O-

S-1 112 (Soft), wet, dark brown, silty SAND wlth PEAT.

1 ___ (Medium dense), wet, tan, gravelly, silty to very silty SAND.
2

3

S-2 17 GS 4

5
Bottom of Hand Auger at 5 Feet.

6 Completed 2/14/00.
7

8

9

10

11 _

12-

13

14

15
16-"

[ 17-

18-"

_, 19-
20

U

T_ 1. Refer to Figure A-1 for explanotlon of descriptions _r__j_and symbols.

2, Soil descriptions and stratum lines are interpretive J-4_ZiB-_'l _/OO
and actual changes may be gradual.

.3 Groundwater condit;ons, ;f indicated, are at the time FI_uro _-_.,
of excavation. Cond;t;ons may vary with time.
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Hand-Auger Boring Log HCOO-AI09 N 17464
Somo,o Water 'dO Oopth SO,LDESCR'PT'O"S E 11147

Content Tests in Feet Approximate ground Surface Elevation in Feet: 291

S-1 r_ 34 0 (soft), wet, dark brown, sandy SILT with organic material.
1 (Medium dense), wet, brown, silty SAND with trace organicS-2 24
2 -_ material.

i 3 (Medium dense), wet, gray, slightly silty to silty fine SAND with

S-3 30 4 trace organic material.

5 (Medium dense), wet, gray, slightly silty fine SAND.
6

S-4 31 GS 7
8

Bottom of Hand Auger at 8 Feet.
9 Completed 2/14/00.

10
11

12

13
Note: no seepage noted.

14

15

16

17

t8

19

20

Hand-Auger Boring Log HCOO-A137 N 18666
Sempte Water Lab Depth SOIL DESCRIPTIONS E 10 6 3 6

Content Tests in Feet Approximate Ground Surface Elevation in Feet: 235

O F Loose), wet, brown, silty SAND with PEAT.1

S-1 94 2

3
I Loose), wet, brown, very silty SAND.S-2 33 4 I

S-3 29 GS 5 I

6 (Medium dense), wet, gray SAND.

S-4 30 7 (Stiff), wet, gray, gravelly, sandy SILT and CLAY.S-5 27 AL 8
Bottom of Hand Auger at 8 Feet.

9 Completed 2/14/00.
10

11

12

1.3

14

15

16

[ 17

_ _9
_c

2O

T, 1. Refer to Figure A-1 for explanation of descripUons _r_l_ll_l_and symbols.

2. Soil descriptions and stratum lines are interpretive J-4978-2.1 2.100
and actual changes may be gradual.

__ .3. groundwater conditions, if indicated, are at the time Figure A-63
of excavation. Conditions may vary with time.
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Hand-Auger Boring Log HCOO-A143 N 18733
Samp,e Woter ,oO Depth SO_LDESCR'PT'ONS E 10621

Content Tests in Feet Approximate Ground Surface Elevation in Feet: 237

0 I (Loose), wet, brown, st;ghtly gravelly, very silty SAND with trace

S-1 23 1 --_L organic material.

2 (Very soft), wet, brown, sandy, organic SILT wlth organic
material.

S-2 47 3

4
(Loose), wet, brown, very silty SAND with zones of sandy silt

S-3 39 0S ,5 wlth organic material.

6

7

8
(Medium dense), wet, gray SAND.

S-4 30 9

10

11
Bottom of Hand Auger at 11 Feet.

12 Completed 2/14/00.

15

14

15

16

17

t8

19

2O

ok3:

2_

r-r

1. Refer to Figure A-1 for explanaUon of descriptions _rll_l_ll_l_
and symbols.

2. Soil descr;ptlons and stratum lines ore interpretive J-4978-21 2100
and actual changes may be gradual.

_: 3. Groundwater conditions, ;f indicated, are at the time Figure A-64
of excavation. Condit;ons may vary with time.
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Hand-Auger Log HCOO-A300 N 18235E 10762
Sample Water Depth SOIL DESCRIPTIONS

Content in Feet Ground Surface Elevation in Feet: 228

S-1 _R 33 0 (Loose to medium dense), wet, dark brown, silty SAND with
1 _ organic material.S-2 27

7 2 (Medium dense), wet, gray, silty SAND with trace organic
3 _ material.

(Medium stiff to stiff), wet, gray, clayey, sandy SILT with
S-3 _R 33 4 trace organic material.

5

6 Bottom of Hand-Auger at 4.0 Feet
7 Completed 5/12/00.

8

9 Seepage noted 0 1.0'
10

11-

12-

13-

14-

15-

16'

17-

18'

19-

20

Hand-Auger Log HCOO-A301 N 18127
SampIe Water Depth SOIL DESCRIPTIONS E 10798

Content in Feet Ground Surface Elevation in Feet: 229

S-1 47 0 - (Loose to medium dense), moist to wet, dark brown, very
S-2 21 1 _ gravelly, silty SAND with abundant organic material.

(_ 2 (Loose to medium dense), wet, brown to gray, silty SAND with
3 trace organic material.

S-3 19 4
S-4 28 (Medium stiff to stiff), wet, gray, slightly clayey, sandy SILT with
S-S 28 5 trace organic material

6 Bottom of Hand-Auger at 5.5 Feet
7 Completed 5/12/00.

8

9

10 Seepage noted @ 1.5'

11-"

12-"

132

142

152

162

17-

18-"

19-'

20-'

Jr_

' _ 1. Refer to Figure A-1 for explanation of descriptions jufAijB,rd_j_e%_r, jD
. SJ and symbols.

o_ _: 2. Soil descriptions and stratum lines are interpretive J-4978-28 5/00
and actual changes may be gradual.

3. Groundwater conditions, if indicated, are at the time Figure A-85].=
of excavation. Conditions may vary with time.
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Test Pit Log HC98-TP1
N 17,180 E 11,340

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet ;round Surface Elevation in Feet: .346

O- (Loose), dry to moist, silty, gravelly, fine SAND with scattered
S-1 _ 8 1 roots. (FILL)

2 (St_ff), dry to moist, gray, sandy, grovetly SILT with

S-2 _ 12 3 scattered roots.

S-3 _ 12 4 (Medium stiff), moist, gray-brown, slightly gravelly, sanay SILT.

I 6 (Medium dense to dense), moist, gray-brown, gravelly, silty,fine SAND.
7

S-4 _ 10 8

91
101

S-5 _ 9 11-"

12- _ Iron stolning.

131

S-6 X_ 7 14- SAND.(Dense to very dense), moist, gray-brown, sllghUy, silty, fine

15-
Bottom of Test Pit at 15 Feet.

1 6- Completed 7/30/98.

t7-

18-" Slight coving from depth of 10 to 14 feet.

19-

20

Test Pit Log HC98-TP2
N 17140 E 11570

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation in Feet: 361

O-

(Loose), dry to moist, gray-brown, gravelly, very silty, fine SANDS-t 7 1- _ with scattered roots. (FILL)

S-2 _;_ 11 2 (Stiff), moist, light brown, gravelly, sandy SILT with occasional
3 cobbles and roots.

S-3 _ 30 AL 4 (Stiff to very stiff), moist, brown-gray SILT.
-'-1

i 5

I 6

i1 (Dense), moist, grey-brown with occasional iron staining, silty,

S-4 ___ 13 gravelly, fine to medium SAND.

/ 1

II[5-5 11 12-

131
t 14-

:_ (Very dense), wet., gray-brown, slightly gravelly, very silty, fine
S-6 21 15- _ SAND.

16-" Bottom of Test Pit at 15 Feet.

17-" Completed 7/30/98.

18-

19 _

' 20

E

-_T'_ 1. Referondsymbols,to Figure A-1 for exDlanatlon of descrlptions _1_O_

= == 2. Soil descriptions and stratum lines are interpretive
mf
"-,_ and actual changes may be graduat. J-4978-08 7198
_-o 3. Oroundwater conditions, if indicated, are at the time

_ of excavation. Conditions may vary with time. Flguro _'88
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Test Pit Log HC98-TP3
N 17560 E 11410
Sample Water Depth SOIL DESCRIPTIONS

Content in Feet Ground Surface Devotion in Feet: 299

0 (Loose to meaium dense), moist, gray, slightly gravelly, silty,R7S-t
/N, 8 1 fine to medium SAND. (FILL)

s-3S-2 _--t 2110 43 (Very stiff), moist, gray-brown mottled, fine sandy SILT.

S-4 i t6

5 (Dense), moist, gray, silty, fine SAND.

6

S-5 14 7 (Very dense), moist, gray, silty, gravelly, fine SAND to gravelly SAND.
S-6 3 8

9

S-7 27 10 (Stiff), moist, gray, clayey SILT with stickensides and fractures.

11-

12-"

13-"

t4-

15 2
Bottom of Test Pit at 15 Feet.

16-" Completed 7/30/98.
17-

18--

19:

20-"

Test Pit Log HCgB-TP4
N 17780 E 113S0
Sample Water Lob Depth SOIL DESCRIPTIONS

Content Tests in Feet Ground Surface Elevation in Feet: 274

O-
(Medium dense), moist, brown-gray, silty, gravelly SAND. (FILL)

1

S-1 /_ 9 2
I

3

4
(Dense), moist, gray-brown mottled, slightly gravelly, silty, fine to

S-2 _;_ 10 5 medium SAND to gravelly, fine to medium SAND.
6

7

S-3 _ 9 8
9

10

11-" (Dense), wet, gray, silty, fine to medium SAND.

S-4 S 16 GS 12-
__ ?
14-

(Dense), wet, mottled gray and red-brown, slightly silty, gravelly
S-5 _ 17 15- _ SAND.

16-" Bottom of Test Pit at 15 Feet.

17- Completed 7/30/98.

18 _ Groundwater seepage observed at o depth of 12 and 14_ feet.

19- Slight caving observed from depth of 14 to 15 feet.

20

F-jr-
E_

T_F_ 1. Refer to Figure A-1 for explanation of descriptions
-_ and symbois. _0 _J_
a_ 2. Soil descriptions and stratum lines ore interpretive

_°_ and actual changes may be gradual. J-4978-06 7198
To 3. Groundwater cond;tians, ;f indicated, are at the time

_:_ of excavation. Conditions may vary with time. Figure A-67
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Test Pit Log HC98-TP5
N 17930 E 11430

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet Ground Surface Etevotion in Feet: 283

O
S-1 19 (Loose), moist, brown, siTty, fine to medium SAND with abundant

1 _ roots. (FILL?)

S-2 14 2 (Medium stiff), moist, mottled gray and brown, fine sandy SILT.

3

4

5

6

7

8
Becomes clayey.

9

S-3 27 10

S-4 10 11-"
(Dense), moist, grey, slightly gravelly to gravelly, silty, fine to

12- medium SAND.

13-

142

15-
Bottom of Test Pit at 15 Feet.

16-: Completed 7/30/98.
17-

182

" lg-

2O-

Test Pit Log HC98-TP6
N 18330 E 11500

Sample Water Lob Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation in Feet: 300

0

(Loose), moist, brown, slightly silty, gravelly SAND with abundantS-1 7 1 roots. (FILL)L

2 (Medium dense), moist, gray to brown, silty, gravelly SAND.S-2 4 3
t

4
1

S-3 _] 22 5 (Medium dense), moist, gray to brown, silty,
fine SAND.

/ 6

7

8

g (Dense), wet, gray to brown, gravelly SAND.S-4 /\ 9
10

11

12

13 Becomes silty.

S-5 Z 10 14

15 Slight seepage.

". 16

S-6 15 GS 17 (Dense to very dense), wet, grey end brown, slightly gravelly,
18 silty SAND.

I _ Slight to moderate seepage.I 19
I

20
Bottom of Test Pit at 20 Feet.

Completed 7/.50/98.

Groundwater seepage observed at o r-IF
E. depths of 12, 14, and 18 feet.

1. Refer to Figure A-1 for explanation of descriptions Moderate coving _Oll_l_l_
-© and symbols, below 7 feet.

_# 2. Soii descriptlons and stratum lines ore interpretive ,/-4878-0@ 7/98
J and actual changes may be gradual._J

=oo 3. Groundwater conditions, if indicated, are at the time Figure A-68
=_ of excavation. Condltions may vary with time.
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Test Pit Log HC98-TP7
N 18550 E 11520

Sample Water Lob Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation in Feet: 308

O- (Loose), moist, brown, silty, gravelly SAND with occasional roots.

S-1 6 1- _ (FILL)

S-2 4 2 (Loose to medium dense), moist, brown, slightly silty, gravelly

S-3 3 `5 _ SAND. (FILL)

S-4 _ 14 4 (Stiff), moist, gray with brown, fine sandy SILT.

5

6

7

8

9

10 (Dense), moist, mottled gray and brown, silty, gravelly SAND.S-5 11 11-

S-6 _ 9 12- (Dense), wet, gray, slightly silty, medium SAND.13'
/

J 14:

15- _ (Dense), wet, gray, gravelly SAND with occasional silty zones.

S-7 14
16-

(Dense), wet, gray-brown, fine to medium SAND.
S-8 25 GS 17:

18' Substantial seepage.
Bottom of Test Pit at 18 Feet.

19- Completed 7/30/98.

2O
Groundwater seepage observed at depths of 14 and 16 feet.

Moderate caving below 10 feet.

Test Pit Log HC98-TP8
N 18306 E 11340

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation in Feet: 278

O-
(Loose), moist, gray and brown, slightly silty, slightly gravelly, fine

S-1 3 1- to medium SAND with scattered roots. (FILL)

2 (Dense), moist, gray and brown, gravelly, fine to medium SAND.S-2 4
3

5-3 19 4
(Stiff), moist, gray and brown, slightly gravelly, sandy SILT.

5

6

7

8 ...........

S-4 10 (Dense), moist, red-brown to gray-brown, silty, gravelly SAND.
9

10

1

12

S-5 15 GS 1`5_ o (Dense), wet, gray, slightly gravelly, silty SAND.
f

14-'__ Bottom of Test Pit at 14 Feet.
1

5- Completed 7/,50/98.

16-

17' Groundwater seepage observed at a depth of 13 feet.

182
, 19-

I 20'

UE.
1. Refer to Figure A-1 for explanation of descriptions

_m andsymbols _0_
=_ 2. Soll descriptions and stratum tines ore interpretive
m./
"-._ and actual changes may be gradual._ J-4978-08 7198
_o 3. Groundwater cond;tions, ;f indicoLed, are at the t;me

_ of excavation. Conditions may vary with time. Figure A-89
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Test Pit Log HC98-TP9
N 18450 E 11325
Sample Water Lab Depth SOIL DESCRIPTIONS

Content Tests in Feet Ground Surface Elevation in Feet: 286
O-

(Loose to medium dense), moist to dry, light brown, gravelly, silty,
S-1 _ 8 1 fine SAND with scattered roots. (FILL)

2
S-2 _ 7

3
(Medium dense), moist, light gray-brown, fine SAND.

4s-3 _ 8
5

6
(Stiff), moist, light gray, slightly sandy SILT.r_

S-4 X 27 7
-- Iron staining.8

9

S-5 _ 34 10 (Stiff)__ moist, mottled light gray, slightly sandy SILT w_th

1 fractures.

12 (Medium dense), wet, grey-brown, slightly silty, gravelly, fine to
S-6 _ 15 13- medium SAND.

14-

15-
S-7 _ 36 AL (Stiff), moist to wet, gray, silty CLAY.

16-
17-

S-8 _ 15 18 (Very dense), wet, gray, slightly silty, gravelly, fine to medium
19 _ SAND.

Bottom of Test Pit at 18 Feet.
20 Completed 7/30/98.

Groundwater seepage observed at o depth of 16 feet.

Test Pit Log HC98-TPlO Moderate coving from depth of 10 to 14 feet.

N 18950 E 11400

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation in Feet: 306

i O- (Stiff), moist, mottled gray and red-brown, fine sandy SILT.

S-1 19 1
(Loose), moist, brown, silty, gravelly SAND.

S-2 8 2 (Dense), moist, mottled gray and red-brown, fine to medium
3 SAND."-----3

L- Pipe encountered.
4 6-;nch layer of sandy SILT.

S-3 30 5
S-4 11 GS 6 (Dense), wet, gray, slightly gravelly to gravelly, silty to very silty,

fine to medium SAND.

7 t
S-5 X_ 16 8

9

10

11£

12 £

13£ (Dense), wet, gray, slightly silty, gravelly, fine to medium SAND.S-6 11
14£

Bottom of Test Pit at 14 Feet.
15_ Completed 7/,.30/98.
16-

Groundwater seepage observed at a depth of 7 feet.
17- Severe caving below 5 feet.
18-

19-

20-
I'il

E_

T,;, 1. Refer to Figure A-1 for explanation of descriptions
- _ and symbols. _O_=_
E,_ 2. Salt descrlpt;ons and stratum lines are interpretive
"-/

o_ and actual changes may be gradual. J-4978-08 7198
_o 3. Groundwater condit;ons, if indicated, are at the time
• _ of excavatlan. Conaltions may vary with time. Figure A-70

AR 051371



Test Pit Log HC98-TPll
N 18130 E 11390

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet Ground Surface Elevation in Feet: 287

O-

(Soft), moist, light brown, sandy SILT with scattered roots.

S-1 14 1 -

S-2 15 2 (Medium stiff), moist, light brown, slightly sandy SILT with
3 scattered organic material.

4 (Medium dense), moist, gray-brown, silty SAND.

S-3 _4 17 5-_ scattered organic material.

/
7 -" (Dense), moist, gray, slightly silty, gravelly, fine to medium SAND.

S-4 _ 8 81

91
101 (Very dense), wet, gray-brown, silty, gravelly, fine to medium

S-5 X 11 11- SAND.
-- 12-"

131
S-6 X 13 14-

s-7 _ 13 15:
16- Bottom of Test Pit at 15-1/2 feet.

17-" Completed 7/50/98.

18/ Groundwater seepage observed at a depth of 15 feet.

19- Moderate coving below 10 feet.

20

Test Pit Log HC98-TP12
N 17930 E 11330

Sample Water Lob Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation in Feet: 260

O
S-1 17 _q (Loose), me;st, brown, silty, fine to medium SAND. (FILL)

(Dense), moist, gray, slightly silty, gravelly, fine to medium SAND.
S-2 7 (FILL)

S-4 35 AL _ (Hard), me;st, gray, sandy, gravelly SILT.
(St;if), wet, gray and brown, clayey SILT.

6- (Dense), wet, gray, slightly silty, gravelly, fine to medium SAND.

S-5 18 7-

9-

10-

11-

121

13-
141
151

Bottom of Test Pit at 15 Feet.

16- Completed 7/30/98.

171
Groundwater seepage observed at a depth of 7-1/2 feet.

18- Severe caving at 7-1/2 feet.
19-

' 20

J

._ lUl
E.

T_, 1. Referand symbols,to Figure A-1 for exptanatlon of deseript[ons _1__
=== 2. Soil descriptions and stratum lines ore interpretive
m.f
_._ and actual changes may be gradual. J-4978-06 7198
"-.o 3. Groundwater conditions, ;f indicated, are at the time

_ of excavation. Conditions may vary with time. Figure A-71
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Test Pit Log HC99-TP1
N 18749 E 11795

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests in Feet ;round Surface Elevation in Feet: ,342

0
S-1 32 (Loose), moist, brown, silty, very gravelly SAND. (FILL) aver

1 (loose to medium dense), moist, gray. very silty, fine SAND to

S-2 19 GS 2 very sandy SILT,
3

S-3 16 CS
4

S-4 1.3 5

6

7

S-5 18 8 (Medium stiff), moist, gray, slightly sandy SILT.

,. 9 Bottom of Test Pit at 8._ Feet.

10 Completed 2/16/99.

1

12

1.3

14

15

16

17

18

19

20

Test Pit Log HC99-TP2
N 18708 E 11670

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet Ground Surface Elevation in Feet: 324

O
(Loose to medium dense), wet, gray, silty, very gravelly SAND.

S- 1 10 1 _ (FILL)

2 (Soft to medium stiff), moist, brown, sandy SILT.

S-2 24 .3

4

S-3 17 5 -------- (Medium dense), moist to wet, gray, silty, gravelly SAND.
(Medium stiff to stiff), moist, gray mottled brown, sandy SILT with

S-4 19 6 occasional thin layers of Clay.
7

8

9

10

11- Grades to (stiff), moist, ton, sandy SILT.

12- _ Severe coving.
S-5 14 13-

142

15 2
Bottom of Test Pit at 15 Feet.

16] Completed 2/16/99.
172

Groundwater seepage observed at a depth of
18 _ _, 5, and lOJ_feet.

192
o"
' 20

a5 IW
o 1 Refer to Figure A-1 for explanation of descriptions

and symbols. _l_r_)_ _
'= 2. Soil descri:3tions and stratum tines are interpretive

and actual changes may be gradual. J'4978-08 2/993. Groundwater conditions, ;f indicated, are at the time

of excavation. Conditions may vary with time. Figure A-72
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Test Pit Log HC99-TP3
N 18820 E 11698
Sample Water Lob Depth SOIL DESCRIPTIONS

Con_ent Tests in Feet Ground Surface Elevotlon in Feet: ,.331

S-1 _ 22 0 (Loose to dense), moist, brown, silty, groveliy SAND to sandy

J I SILT. (FILL)

S-2 _ 1,.3 2

S-3 28 4 (Soft), moist, brown, slightly sandy SILT.
5

I

6

I 8
(Stiff to hard), moist, gray mottled with brown, slightly sandy, s;ity

9 CLAY.

[ 10
S-4 _ 32 AL 11

S-5 _ 19 12 (Dense to very dense), moist to wet, grey, silty, flne SAND.

/ t3

14

J 15
I 16-

S-7 _ 28 17£ V - Grades to fine to medium SAND.

/ 18- Bottom of Test PTt at 17,_Feet.

19- Completed 2/16/99.

20 Groundwater seepage at 15 feet; groundwater table encounterec
at a depth of 17_ feet.

Test Pit Log HC99-TP4
N 19100 E 11643

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet Ground Surface Elevation in Feet: .339

O

S-1 19 il [__ (Soft), molst, brown, sandy SILT.

(Loose to medium dense), moist, brown, silty, very gravelly SAND
S-2 7 wlth scattered concrete end asphalt blocks. (FILL)

L 2-foot-dlameter concrete pipe.

S-3 14 54 I (Medium dense), moist, gray, slightly gravelly, silty SAND to scncy

I SILT.6

S-4 15 7 _ t Grades to (medium dense), gravelly, very silty SAND to very sar_ay
8 - _ SILT.

9.. _ Becomes saturated.
10-- Bottom of Test Pit at 9 Feet.
11' Completed 2/16/99.

12- Groundwater seepage encountered at e depth of 7,_ Feet.

13'
14..

15:
16'

_g
d
_" 19-

C3

_.._._° 1. Refer to Figure A-1 for explonoUon of descriptions
and symbols, l_r_o _J_

2. Soil descriptions and stratum fines are interoretlve
eno ectucl c_engesmey _e gradual. J'4978-06 2/99,

3. Grounaweter conditions,if indiceted, are at the time
of excavation. Conditions may vary with time. Figure A-73
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Test Pit Log HC99-TP5
N 19179 E 11664
Sample Water Depth SOIL DESCRIPTIONS

Content in Feet Ground Surface Elevation in Feet: ..344

5-1 _ 23 0-
1 _ (Soft), moist, brown, sandy SILT.|

(Medium dense), moist, brown, silty, very gravelly SAND.
S-2 Z 14 2

3

4 (Dense). moist, gray, gravelly, silty SAND to sandy SILT.S-3 Z 15
5

6

7

8
(Very stiff), moist, gray, slightly gravelly, sandy SILT.

9

10

S-4 S 15 1t-"

12- ?S-5 Z 9 13- (Hard), moist, gray, gravelly,sandy SILT. (TILL)
1A- Bottom of Test Pit at 13 Feet.

15- Completed 2/16/99.
4

161 Groundwater seepage observed at o depth of 12-1/2 feet.
1

7-_
18-4

19t2O

Test Pit Log HC99-TP6
N 19284 E 11656

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet Ground Surface Elevation in Feet: 348

S-1 _ 8 0- (Loose), moist, dark gray, slightly silty SAND. (FILL)
:i! 1: (Soft), moist, brown, slightly gravelly, sandy SILT.

S-2 _E 12 2

3

S-3 _ 22 4
5

6

7 (Dense), moist, gray, gravelly, very silty SAND to very sandy
8 SILT.
9

S-4 _ 12 10

11-
Bottom of Test Pit at 11 Feet.

12: Completed 2/16/99.
15:

14-

15:

= _ 17-]
;_ _- 18"

E. 19]! ._ 20

c. q

; 1. Refer to Figure A-t for explanatlon of descriptions
and symbo,s. J-4978-06 2199

2. Soil descriptions and strotum tines ore ;nterpretive
and actual changes may be gradual. Figure A-74

3. Groundwater cona;tions, if ;ndicated, are at the time
of excovation. Cond;tions may vary with time.
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Test Pit Log HC99-TP7
N 19056 E 11542

Sompte Water Depth SOIL DESCRIPTIONS
Content in Feet Ground Surfoce Elevation in Feet: 322

S-1 :El 40 0 (Soft), moist, dork brown, sandy SILT.

1 (Soft), moist, brown, slightly gravelly, sandy SILT.
S-2 30 2

3
J

S-3 _ 17 4 / (Loose to medium dense), wet, gray, gravelly, very silty SAND.

Running ground due to groundwater flow from 5 to 7 feet.6

7 (Medium stiff to stiff), moist, grey, slightly gravelly, sondy SILT.8

9

10

11 2

S-4 _ 11 122
13 2 Grades to (hard), moist, grey, slightly gravelly, sandy SILT.S-5 11
14' Bottom of Test Pit at 13.5 Feet.

15- Complete_ 2/16/99.

16 _ Groundwater seepage observed at depths of 5 and 6 Feet.
17'

19-

i 202

Test Pit Log HC99-TP8
N 19180 E 11860

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet Ground Surface Elevation in Feet: ,.364

S-1 _ ,34 0 i
S-2 14 1 _ (Soft), moist, dark brown, sandy SILT. (TOPSOIL)(Soft to medium stiff), moist, gray, sandy SILT.2

(Medium stiff), moist, brown, slightly gravelly, sandy SILT.S-3 X 21 3

4
S-4 _ 18 (Medium dense), moist, gray, very silty SAN0 to very sandy SILT.5 O

I Red stains observed.6

7

8

9I I

S-5 _ 15 1011 _ (Dense), moist, gray, very silty SAND.

II 12 Moderate coving from 10 to 14 feet depths.

13

14 o
S-6 14

15 _ (Hard), moist, gray, slighUy sandy, gravelly SILT.
16 Bottom of Test Pit at 15 Feet.

17_ Completed 2/i 6/99.

18i Groundwater seepage observed at a depth of 5 and 14 Feet.) _ 20
LJ

_ U
r,?,

_1. Refer to Figure A-1 for explanation of descriptions _OW_F_and symbols.
2. Soil aescriptlons and stratum lines c'e interoretlve J-4978-06 2/99

and actual changes may be gradual.
3. Groundwater conditions, if indicated, are at the time Figure A-75

of excavation. Conditions may vary wlth time.
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Test Pit Log HC99-TP9
N 19190 E 11517

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet Ground Surface Devotion in Feet: 326

S-1 _ 31 O- _ (Soft), moist, dark brown, slightly sandy SILT.
1-" !

S-2 _ 17 2 (Loose to medium dense), moist, brown, silty, very grovelfy SAND.

3 (Medium dense to dense), moist, gray, slightly gravelly, very s;tty
S-3 _ 12 SAND.4

5

6 ?
7

8

S-4 _ 15 GS g (Dense), moist to wet, gray, grovetly, slightty silty SAND to very
10 sandy SILT.
11-

12-"

S-5 ___ 16 AL 13 _ _ (Hard), moist, grey, slightly gravelly, sandy CLAY.

14- Bottom of Test Pit at 13 Feet.
Completed 2/16/99.

11_ Groundwater observed at o depth of 6 ;eet.

seepage

17-4

jJ
Test Pit Log HC99-TPlO
N 21672 E 11059
Sample Water Lob Depth SOIL DESCRIPTIONS

Content Tests in Feet Ground Surface Elevation in Feet: 278

5-2 11 _ (TOPSOIL)
(Loose), damp, ton, sllghtly gravelly, fine to medium SAND.

(MeG;urn dense), moist, gray, very gravelly SAND.

S-3 18 GS 4 ]

_ (Very stiff), moist, gray with orange mottling, slightly gravelly

S-4 24 SILT.

8- (Very stiff), moist, dark gray, slightly gravelly, slightly sandy, silty
SAND.

9-

101

S-5 12 11-

15-

15- Bottom of Test Pit at 14-1/2 Feet.

t6' Completed 4/12/99.
o

T 17- No groundwater seepage observed.

_ 19-

_ 20
o# I'I_-r

":-2 1. Refer to Figure A-1 for explanation of descriptions

"- _ and symbols, l_l_r_o_
_ 2. Soil descriptions and stratum lines are [nterpretive

and octuo, changes may be gradual. J'4978"06 2/993. Orounciwoter condlt;ons, ;f indicated, are at the time

of excavation. Conditions moy vary with time, Figure A-78
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Test Pit Log HC99-TP34

N20,16410,952
Sample Water Lab Field Depth SOIL DESCRIPTIONS Ground Surface Elevction in Feet: 303

Content Tests Test in Feet

S-1 _ 1..3 O- ..3 incl_es of Sod over (medium dense), damp, reddish-brow",
S-2 X 6 1' slightly gravelly, silty, fine SAND with occasional organic mcter_c:.

2-
(Medium dense to dense), damp, gray-Drown, silty to very si!ty,

S-,3 _;_ 16 _ fine SAND.

4- I (Oen_se)__da--mp, gray, fine to medium SAND with occasional
5_ I grave_ lenses.

72 Grades to sandy GRAVEL.

9_ (Very stiff to hard), moist, gray with orange mottling, sandy,

PP=4.2 10- silty CLAY with occosional gravel.

11-

PP=2.O 12-

S-4 _ 24 AL PP=5.0 1..3'

S-5 Z 14 15 _ (Dense), wet, gray, slightly silty to silty SAND with cccasar'c

16 _ _ gravel.
Bottom of Test Pit at 15,_ Feet.

17- Completed 9/28/99.
18'

20

Test Pit Log HC99-TP35
N 20,374
E 10,976
Sample Water Lab Depth SOIL DESCRIPTIONS Ground Surface Elevation in Feet: .305

Content Tests in Feet

! nooovmego
S-1 8 brown, sitty, very gravelly SAND. (FILL)

S-2 6 (Dense), damp, reddlsh-Orown, slightly gravelly, shty SAND w]t_
concrete debris ;n upper 5 feet. (FILL)

(Medium stiff to stiff), moist, gray with orange mottling, si;gntiy
5_ sandy, sitty CLAY with trace gravel.
6Z
7-

9-

s-3 _ 24 AL 10-"

L 11-" (Medium dense to dense), moist to wet, brown, slightly gravelly,
12-" silty SAND.
13-

S-4A 15 14'

S-4B _ 14 15' ? Becomes wet.

1
16' Bottom of Test Pit at 15,_ Feet.

17 _ Completed 9/28/99.

18-

19 _

20:

_- 1. Refer to F'igure A-1 for explanation of descrlpt;onsendsymba,s /tRTOtOWSB
" 2. SoiI descriptions and stratum lines are interpretive

"r. and actual changes may be gradual. J'4878"16 9/89
_"_' 3. Groundwater conditions, if indicated, ore at the time

of excavation. Conditions may vary with time. F_UtO _'7_
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Test Pit Log HC99-TP36

_ 20,28710,730
Sample Water Lab Field Depth SOIL DESCRIPTIONS Ground Surface Elevation in Feet: 290

Content Tests Test in Feet

I (Medium dense), moist, brown, slightly gravelly, slightly silty to

S-1 15 silty, fine to medium SAND with burnt debris. (FILL)

(Medium dense), moist, brown and gray, gravelly, fine to
S-2 8 medium SAND.

(Hard), moist, gray with orange mottling, stightly gravelly,
5- slightly sandy, silty CLAY.

p_=3.o6_
S-3 20 7-

8-

9-
(Very stiff), moist, gray, silty CLAY.

S-4 30 AL PP=l.0 10-

11-

124 (Dense), moist, gray, slightly gravelly, very silty SAND.

S-5 t4 13!

.! 14 -_

"_ 151
Bottom of Test P;t at 15 Feet.

161 Completed 9/28/99.

171

181
19-"

2O

Test Pit Log HC99-TP36A
N 20,102
E 10,759
Sample Water Depth SOIL DESCRIPTIONS Ground Surface Elevation in Feet: 287.5

Content in Feet

0- (Dense), moist, brown, silty SAND with decreasing organic
1- moteriai down to approximately ,3 feet.

S-1 12 2-

.3-
4-

S-2 21 (Stiff), moist to damp, gray with orange-brown mottling,

5- _ slightly gravelly SILT. f

S-3 17 61 (Medium dense), moist to damp, brown, slightly gravelly SAND.

71

8_ (Hard), moist, gray, sllgntly gravelly, slightly sandy, silty CLAY.

9J

lo I

S-4 20 11-

12-

1..3-

14-

15-
Bottom of Test Pit at 15 Feet.

16- Completed 9/29/99.
17-

18-

19-

T, 20 r-iF
_a

5_ I. Refer to Figure A-! for explonotion of descriptions _Ol_l_l_o_! and symbols.

_ 2. So[I descriptions and stratum lines are interpretive
_ and actual changes may be gradual. J-4978-18 9/99

3. Groundwater conditions, if indicated, are at the time Figure A-78of excavation. Conditions may vary with time.
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Test Pit Log HC99-TP36B

_ 20,21510, 744
Sample Water Depth SOIL DESCRIPTIONS Ground Surface Elevation in Feet: 288

Content in Feet

O-

(Dense), moist, brown, slightly gravefly, silty SAND.

'-S- 1 7 2--

S-2 _ 27 3- _ (Stiff), moist, gray with orange mott,ing, s,ight!y sandy, _
S-3 _ 10 4- slightly clayey SILT.

t _ tnterOedded (stiff), moist, gray with orange mottling, sfighUy

5- _ sandy, slightly clayey SILT end (dense), moist, brown,

6_ ",,x__llghtly gravelly, silty SAND. J !

7- (Hard), moist, gray with orange mottling, slightiy graveiiy, si;ghttyi

S-4 20 8' sandy SILT.

9-

10-
11-

(Medium dense to dense), wet, gray, slig_t!y siity, slightly
S-5 16 12- gravelly SAND.

13- ?
14-[

15-
Bottom of Test Pit at 15 Feet.

16-" ComDleted 9/2g/gg.
17-" Slight groundwater seepage at a depth of 1.3 feet.

182
l g-

20

Test Pit Log HC99-TP36C
N 20,030
E 10,956

Sample Depth SOIL DESCRIPTIONS Ground Surface Elevation in Feet: 302
in Feet

O-

(Medium dense), damp, brown, stlghtly silty, slightly gravelly

1 _ SAND with organic material. /

2 _ (Dense), moist, brown, slightly silty, gravelly SAND. /

3 (Hard), moist, gray with orange mottling, sandy SILT.
4

S

6

7

(Very dense), moist, grayish brown, silently siity, gravelly SAND
8 with cobbles to 2 inches.

e-

l0 L
11'

12'

14'

15'
Bottom of Test Plt ot 15 Feet.

16- Completed 9/29/99.

18Z

_9-

,'T_ 20
U

S _ 1. Refer to Figure A-1 for explanation of descriptions

_ dnOsymbo,s. _O_
>m 2. Soil descriptions and stratum lines are interpretive
_" == and actual changes may be gradual. J-4978-1@ 9199T

3. Groundwater conditions, if indicated, ore ot the time

of excavation. Conditions may vary with time. Figure A-79
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Test Pit Log HC99-TP36D

q 20,05110,781
Sampie Water Lab Depth SOIL DESCRIPTIONS Ground Surface Elevationin Feet: 288

Content Tests in Feet
O-

S-I _ 8 2-I_ _ 3 inches of Sod over brown, silty SAND with abundant smai!rave,y,rCots.
(Loose to medium dense), damp, orange-brown, slightly g _ ,
fine SAND with trace small roots. /-

S-2 _ 16 _ _ (Dense), moist, gray with orange mottling, silty to very slity _
4._ SAND.

(Stiff to very stiff), moist, gray with orange mottt;ng, sligntiy
S-3 _ 19 AL 5_ sandy, silty CLAY with occasional grovel.

6:
7Z

8:
9_ (Very dense), moist, gray and brown with orange mottfing,

10- _ gravelly, silty SAND with occassional cobbles.
Bottom of Test Pit at 9,_ Feet.

11 _ Completed 9/30/99.
12-

14:

16'

17-

._. 18:

19:

20-

Test Pit Log HC99-TP37
N 19,575
E 10,328

Sample Water Depth SOIL DESCRIPTIONS Orouna Surface Elevation in Feet: 260
Content in Feet

4 inches of Sod over (medium dense), moist, dark Drown, very

1 silty SAND with scattered roots.

S-I _ 9

S-2A 9
S-2B 12 _ (Medium dense), moist, gray and red-brown, very silty SAND.:__

(Medium dense), moist, reddish brown, slightly silty SAND with
occasional gravel.S-3 24 5-
(Dense), moist, gray with orange mottling, slightly gravelly, very

S-4A 12 6_ silty SAND.
7-

8:
9-

lO-

11-

12- (very dense), moist to wet, grey, stightly gravelly, silty SAND.S-4B _: 9 132

" 141 ?

15-" Bottom of Test Pit at 14,_Feet.

16- Completed 9/29/99.
Slight groundwater seepage at o depth of 13,_ feet.

17-

18-"

191

20/
]-_ I!,11E
_ _ I, Refer to Figure A-I for explanationof descriptions ..._md_ll_A..____ -

and symbols.
b __ 2. Soil descriptions and stratum lines are interpretive

© and actual changes may be gradual. J-4978-10 9/99
_ 3. Groundwater cond;tions, if indicated, are ot the time

of excavation. Conditions may vary with time. Figure A-80
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Test Pit Log HC99-TP40

NE21,53312,134
Sample Water Lab Field Depth SOIL DESCRIPTIONS Ground Surface Devotion in Feet: 32"

Content Tests Test in Feet

i (Dense), brown, silty, gravelly SAND.

5-1 12 i

S-2 21 P200=78_ 6- (Stiff), moist, gray with oronc e mottling, sandy SILT.

7-" (Medium dense to dense), moist, brown, st;gntiy silty, sdgntly

8- gravelly SAND.

92

S-3 11 10

I 1 Cobbles and boulders encountered.

12

13

14

15 Bottom of Test Pit at 14,_ Feet.

16 Completed 10/1/99.

17-

t8-

19-

2O

Test Pit Log HC99-TP44
N 19, 768
E 11,173
Samo_e Wuter Depth SOIL DESCRIPTIONS

Content in Feet Ground Surface Elevation in Feet: 308

O_q (Medium dense), damp, light to dark brawn, stigntty silty,

1 gravelly SAND with roots.

S-! 6

S-2 _ 4- 5- (Medium dense), damp to moist, light brown, fine SAND,

| 72
(Stiff), moist, gray with orange mottling, sflghtly sandy,

o-- slightly gravelly SILT.

S-3 _ 20 9Z
i 102

i 1t-" (Dense), moist to wet, gray, slightly silty to silty, gravelly SAND.
_2Zi
13-"

S-4 i_ 12 14-"

15-" Bottom of Test Pit at 14_ Feet.

Completed 9/30/99.
Heavy groundwater seepage at (3 depth of 13,_ feet.

; 17-
8

18-

19-

20 • J

vr;E

T_ I. Refer to Figure A-I for explanotlon of descriptions _J_r__q _ and symbols.
= _ 2. Soil descrlptions and stratum lines ore interpretive=_ J-4978-18 9/99
T= ¢ and actual changes may be gradual.

5. Groundwater cond;tions, if indicated, are at the time Figl, lrO A-_'_
of excavotion. Conditions may vary with time.
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Test Pit Log HCOO-TPIO0 N 16778
E 10927

Sample Water Lob Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation in Feet: 350

0 (Loose), moist, brown, slightly gravelly silty SAND with roots.

S- 1 20 1 _ (TOPSOIL)
S-2 13 GS 2 (Medium dense to dense), moist, red-brown, slightly gravelly,

3 silty SAND.

S-3 11 AL 4 (Very dense), moist, gray, clayey, gravelly SAND.
5
6

7

8

9

10

12

13

1,*

15
Bottom of rest Pit at 15 Feet.

16 Completed 1/25/00.
17 Note: Slight seepage noted at a depth of 10_ feet.

18

19

20

Test Pit Log HCOO-TPI01 N 16784
E 11109

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation ;n Feet: 356

0

_] (Loose), moist, brown, silty, gravelly roots. (FILL)
SAND

S-1 19 1
w_th

/

70 2
S-2S_3_ 25 3 _ (Very loose), wet, black, silty, gravelly SAN0 with PEAT.

(Medium dense), wet, gray and orange mottled, slightly gravelly, !
4- _ very silty SAND.
5

(Dense to very dense), moist, gray, silty, gravelly SAND. iI 6
S-4 9 8

9 Note: Seepage from abandoned sepUc drain field

10 encountered below 3 feet.

11

12

13

14

t5
Bottom of Test Pit at 15 Feet.

16 Completed 1/25/00.

] 18

_ 20

m
• J

U
T_ 1. Refer to Figure A-1 for explanation of descrlpUons

and symbols. _0_

8__ 2. Soil descriptions and stratum lines are ;nterpretive J-4978-21 1/00
and actual changes may be gradual.

= 3. Groundwater conditions, if indicated, ore at the time J_'|nllte A-82
of excavation. Conditions may vary with time.
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Test Pit Log HCOO-TPI02 N 17oo3E 11158
Sample Water Lab Depth SOIL DESCRIPTIONS

Content Tests ;n Feet Ground Surface Elevetlon ;n Feet: ,344

0
S-1 19 (Loose), moist, gray and brown, silty, gravelly SAND wlth trace

1 _. organic material.

S-2 18 2 (Loose to medium dense), moist, brown, silty, gravelly SAND.
3

S-3 12 OS 4 (Very dense), moist, gray with brown mottling, gravelly,
5 very silty SAND.
6

7

8

S-4 13 9 (Dense), moist, gray, slightly gravelly, sllgntly s;tty to silty SAND.
10

11

12

13

t4 I
15 Bottom of Test Pit at 15 Feet.

16! Completed 1/25/00.17
4

18 i Note: No seepage noted.

19]20 I

Test Pit Log HCOO-TPI03 N lZOS7E 11018
Sample Water Lob Deoth SOIL DESCRIPTIONS

Content Tests in Feet Ground Surface Elevation in Feet: 339

0 (Loose), moist, brown, gravelly, silty SAND. (FILL)

I]
S-1 15 CS 2

S-2 _ 25 3
S-3 _ 15 4 _ (Loose), moist, dark brown, silty, gravelly SAND. (TOPSOIL)(Medium dense), moist, brown, silty, gravelly SAND.

' I
_] 6 (Very dense), moist, gray with brown mottling to grey, silty,

S-4 13 7 gravelly SAND.
8

°t10

12

13

• 15
Bottom of Test P;t at 15 Feet.

16 Comoleted 1/25/00.
- 17 Note: Slight groundwater seepage noted at a depth of 10,_ feet.

18 Septic drainfield encountered 2 to ,3 feet deep.

- 20

T_ 1. Refer to Figure A-1 for expionotion of descriptions _l_r_O_=i_°o and symbols.
2. Soll descriptions and stratum lines are interpretive

end actual changes may be gradual. J-4978-21 1/00

: .3. Groundwater conditions, if indicated, are at the time Figure A-83of excavation. Conditions may vary with time.
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N 17030
Test Pit Log HCOO-TPI04 E 10874

Sample Water Lob Depth SOIL DESCRIPTIONS
Content Tests in Feet ;round Surface Elevation in Feet: 335

0 (Loose), moist, brown, silty, gravelly SAND. (FILL)
S-1 37 1 _ (Loose), wet, dark brown, silty, gravelly SAND with trace organic2 material. (TOPSOIL)
S-2 _ 32 3S-3 26 GS _ (Medium dense), wet, brown, silty, gravelly SAND.

8-4 ,_ 14 4 _ (Medium dense), wet, gray and orange mottled, slightty gravelly,
5 _ very silty SAND.

6 (Very dense), moist, gray, silty, gravelly SANO,

7

8

9

10

11

12

1.3

t4

15
Bottom of Test Pit at 15 Feet.

16 Completed 1/25/00.
17-] Note: Substantial groundwater seelaage noted at a depth of 3_

4 feet,
18 _ Slight groundwater seepage noted at o death of 11_ feet.

20

Test Pit Log HCOO-TPI05 N 17141E 10790
Sample Water Lab Depth SOIL DESCRIPTIONS

Content Tests in Feet Ground Surface Elevation in Feet: .326

S-1 _ 26 O _.. (Loose), wet, dark brown, slightly gravelly silty SAND with trace

1 I _ .-........__organicmaterial. (FILL)S-2 14- 2 (Loose to medium dense), wet, gray, silty, gravelly SAND. (FILL)

3 (Medium dense to dense), wet, brown to gray-brown, sfightly
4 gravelly, silty SAND.

5

6

7

8 (Dense), moist to wet, gray, slightly silty SAND.
S-3 _ 19 9

10 _
1!

12

13

14

g 15 I

-_ Bottom of Test Pit at 15 Feet.
t6 Completed 1/26/00.

i 17 Note: Slight groundwater seepage noted at a depth of 9,_ feet,

18

i 19
20

r F
T,

1. Refer to Figure A-1 for exptanation of descriptions
and symbols. _0 _=Ro

._ 2. Soll descriptions and stratum lines ore interpretive
and actual changes may be gradual. J-4978-21 1100

3. Groundwater condit;ons, if indicated, ore at the t;me Figure A-84of excavation, Conditions may vary with time.
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Test Pit Log HCOO-TPI06 N 17151
E 10925

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevationin Feet:328

S-1 26 0 (Loose), moist, dark brown, slightly gravelly, silty SAND.
1 _ (TOPSOIL)
2

S-2 16 _ (Loose), red-brown, moist, silty, gravelly SAND.
3 (Medium dense), moist, gray-brown, silty, gravelly SAND.

S-3 13 4 (Dense to very dense), moist, gray, silty, grovetly SAND.5

6

7

8

S-4 20 GS 9 (Dense), wet, gray, slightly gravelly SAND with silty Sand layers.

10

11-

12-

13-

14'

15'
Bottom of Test Pit at 15 Feet.

16' Completed 1/26/00.
17'

18- Note: No seepage noted.

19

20

Test Pit Log HCOO-TPI07 N 17415
E 10989

Sample Water Lob Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevotion in Feet: 298

S-1 26 0-_ -_, (Loose), wet, dark. brown, s;Ity, gravelly SAND wlth trace orgonlc

S-2 38 AL 1 I _ material and roots.

2 (Soft to medium stiff), wet, gray aria brown mottled CLAY.

S-3 19 3 (Medium aense), wet, gray, slightly gravelly to gravelly SAND.

4 _
5

6

7
S-4 13 (Very dense), moist, gray, silty, gravelly SAND.

S-5 23 10J ? (Very stiff), moist, gray SILT wlth some sandy silt zones.
[

12

S-6 23 13-" (Dense), wet, gray SAND.

1,c-

_= 151
Bottom of Test Pit at 15 Feet.

-_ 16-" Completed 1/26/00.
i 17- Note: Seepage from standing water at surface. Slight

groundwater seepage note(3 at depths of 4 feet ona
18 -" 8,_ feet.
19-

20

m

I#
'_ 1. Refer to F_gure A-1 for explonotion of descriptions

and symbols. _r_ _1__ _11_,_o

,_ 2. Soll descriptions and stratum lines are interpretive
and actual changes may be gradual. J'4978-21 1100

= 3i _rounOwoter conditions, if indicated, ore at the time -'__,=;"ur" A-85
of excavation. Conditions may vary with time.

AR 051386



Test Pit Log HCOO-TPI08 N 17477
E 10990

Sample Water Lob Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation in Feet: 294

0

(Loose), moist, red-brown to tan, silty, slightly gravefly to gravellyS- 1 _-2ZX 14 1 SAND.
2

3

4

5 (Medium stiff), wet, gray with brown mottling, fine sandy SILT.q'2
S-2 /X ,32 AL 6

7

S-3 21 (Dense), wet, gray, gravelly SAND.
9 ?

10

I 11 (Dense), wet, gray, silty, gravelly SAND.
_ 12

1,3 (Dense), wet, gray, slightly silty SAND.
S-4 27 GS 14

15
Bottom of Test Pit at 15 Feet.

16 Completed 1/26/00.
17 Note: Significant groundwater seepage noted at depth of 9 feet.

18

19

20 ]

Test Pit Log HCOO-TP113 N la12e
E 10993

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests in Feet Aoproximate Ground Surface Elevation in Feet: 239

0

(Loose), wet, dark brown, slightly gravelly, silty SAND with PEAT.

S-1 30 !

2 (Loose), wet, gray with brown mottling, silty, gravelly SAND.
S-2 21 3

4

5

6
S-,3 _ 24 (Loose to medium dense), wet, gray, very silty, gravelly SAND

WIt

-- 7 trace organic material.
8

9

10

12

13

14-

Bottom of Test Pit at 15 Feet.

16 Completed 1/26/00.
• 17 Note: Slight groundwater seeoage noted at depth of 10,_ feet.

2O
N

V_

4 1. Refer to Figure A-1 for explanation of descrlptlons _0_and symbots.

2. Soil descriptions and stratum lines ore interpretive J'4978"21 1/00
and actual changes may be gradual.

{ ._. Groundwater conditions, if indicated, are at the time Figure .A-86of excavation. Condlt;ons may vary wlth [;me.
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"rest Pit Log HCOO-l"P110 N 17647
E 10813

Sample Water Lob Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation in Feet: 256

S-1 4,3 (Loose), wet, dark brown, slightly gravelly, silty SAND with

S-2 40 _ organic mater;ol. (TOPSOIL)
(Loose), wet, brown, slightly silty, gravelly, silty SAND.

S-3 4 32 GS _ (Loose), wet, light brown, fine to medium SAND.

' (Medium dense), wet, gray with brown mottling, silty, gravelly
S-4 _;_ 12 6- SAND.

7-
81
9-

F Grades to very dense.
/

12 (Hard), moist, gray ClAY with silt part;rigs.
S-5 _ ,32 AL I_

IZ
Bottom of Test Pit at 14 Feet.

1_ Completed 3/15/00.
lg

Note: Groundwater seepage noted at aeotl'_ of .3 feet.
17_ Sand from ,.3 to 5 feet hlghly transmissive and loose, free-face
18: flows as a sand slurry.

1#
20_

"rest Pit Log HCOO-'I'P111 N 17585
E 11003

Sample Water Lab Debth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation in Feet: 285

0- / (Loose), moist to wet, dark brown, slightly silty, slightly gravelly,

g fine to medium SAND with roots and trace organic material.S-1 21 2[

Roots grade out.
4-

5-

6-

S-2 _1 26 7- _ (Medium st;if), wet, gray-Drown, sandy SILT.

L
8-

S-3 26 AL 9- (Medium stiff), wet, gray with Drown mottling, non-sandy to,
10 slignUy scnOy ClAY.
1:

S-4 .18 12 (Loose), wet, gray, gravelly, fine to medium SAND.

_3

-- Grades [o medium dense.iS
Bottom of Test Pit at 15 Feet.

16 Completed 3/15/00.
_7
18 Note: Slight groundwater seepage noted at depth of 6,_ feet.

u 19

{ 20
o n

l-r

g- _ 1. Referand symbols,to Figure C-1 for explanation of descrlpt;ons _0_
T 2. Soll descriptions and stratum lines are ;nterpretlve

.:. c/, and actual changes may be gradual, J-4978-21 3100

6£ _ 3. Groundwater condTtions, ;f indicated, are at the time --,l_l_i='i_lJr_A-87
of e×cavotion. Condit;ons may vary with time.
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Test Pit Log HCOO-TP112 N 17736
E 10990

Sample Water Lab Depth SOIL DESCRIPTIONS A_prox;mate Ground Surface Eievation in Feet: 266.5
Content Tests in Feet

0-

1- (Loose), wet, brown, silty, gravelly SAND with trace argonlc

S-1 14 2- material. (FILL and TOPSOIL)

3L
4-
_c
6L

S-2 14 GS 7- (Dense), wet, gray with Drown mottling, non-gravelly to
8_ _ slightly gravelly, silty to very silty, fine to mea_um SAND.

9- -- Grades to gravelly.
10-

S-.3 _ 11 11-
12- (Very dense), moist, gray with orange mottling, silty.

gravelly SAND.

t4-

15L
Bottom af Test Pit at 15 Feet.

16' Completed .3/15/00.
17'

Note: Septic draln field seepage from {3 ae_th of 4 feet.
18' Oraunawater see#age noted at a death of 7-i/2 feet.
19 _

20

=5

U
T, 1. Refer to Figure C-1 for explanation of descriptlons

- and symbols. _l_j r_ _ _,_o° _ 2. Soll descriptions and stratum lines are interpretive

,_ and actual changes may be gradual. J-4978-21 ,3100
_-_ ,.3. Graundwater cond;tions, if indicated, are at the time

_ af excavation. Conditions may vary with time. Figure A-88
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Test Pit Log HCOO-TPI08 N 17477
E 10990

Sample Water LaP Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation in Feet: 294

0 (Loose), moist, red_brown to tan, silty, slightly gravelly to gravefl
S- 1 14 1 SAND.

I 2
3

4

5 (Medium stiff), wet, gray with brown mottling, fine sandy SILT.

S-2 32 AL 6

7

S-3 _ 21 8 (Dense), wet, gray, gravelly SAND.
"-<---N g ?

10

11 (Dense), wet, gray, silty, gravelly SAND.
12

I
1,3

(Dense), wet, gray, sfightly siltyS-4 27 GS 14
SAND.

15
Bottom of Test Pit at 1,5 Feet.

16 Completed 1/26/00.
17 Note: Significant groundwater seepage noted at ceptn of 9 'eet.

18

19

20

Test Pit Log HCOO-TP113 N la12e
E 10993

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests in Feet ApproxEmate Ground Surface ElevatEon _n Feet: 239

0 (Loose), wet, dark brown, st;ghtly gravelly, silty SAND with PEAT.

S-1 30 1

2 (Loose), wet, gray with brawn mottling, silty, gravelly SAND.S-2 21 _3

4-

5

6
S-3 _ 24 (Loose to medium dense), wet, gray, very silty, graveily SAND witlh

7 trace organic material.
8

9

10

_2

!3

14

X 15
Bottom of Test Pit at 15 Feet.

16 Completed 1/26/00.
17 Note: Slight groundwater seepage noted at depth of 10_ feet.

"&

8 19
20

2=

1. Refer to Figure A-1 for explanation of descriptions
and symbols. _O m_mlr_

°° 2. Soil descriptions and stratum I_nes are interpretive\ J-4978-21 1/00
and actual changes may be gradual.

{ .3. Groundwater conditions, if indicated, are at tr,e time Figure A-89of excavation. Conditions may vary with time.
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Test Pit Log HCOO-TP114 N lS220E 11068
Sample Water Lob Depth SOIL DESCRIPTIONS

Content Tests in Feet Approximate Ground Surface Elevation in Feet: 248
S-1 27 0

1 _ (Loose), wet, block, silty, gravelly SAND with PEAT. (TOPSOIL)
(Loose to medium dense), wet, gray, sllgntly silty to silty,

S-2 17 GS 2 gravelly SAND.
3-
4L f'

Silty layers noted.
5'
6-

S-3 20 7
8' (Medium dense), wet, gray, gravelly SAND.

9

10

11

12

13

14

15
Bottom of Test Pit at 15 Feet.

16 Completed 1/26/00.
17 Note: Significant groundwater seepage "_o[ea ct 2 feet 'a 5 fee:

deeD. Slight seeoage below 7 feet.18

19

20

Test Pit Log HCOO-TP115 N 16325
E 11041

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests in Feet Approxima:e Ground Surface Elevation _n Feet: 250

S-1 S 26 O q _ (Loose), moist, dark-brown, slightly gravelly, silty SAND with trace
",_.__o rga___micm ate. rlat___ond roots. (FILL)

(Loose), moist, gray and brown, silty, gravelly SAND. (F!LL)

S-2 _ 361,1 3 _ (Loose), wet, dark brown, slightly grcvei_y, silty SAND witn peatS-3
and trace organic material. (TOPSOil)4.

5 (Medium dense), wet, gray, siightty silty SAND.

S-4 _ 25 6 (Medium dense), wet, slightly gravelly SAND.7

8

9

10

11- (Stiff), wet, gray, stlghtly gravelly, sandy CLAY with soma ienses.S-5 _/x 17 AL 12'

14 [ (Dense), wet, gray, gravelly SAND.

1s-
Bottom of Test P;t at 15 Feet.

16-" Completed 1/26/00.
• 17 Z

{ 18
19 Note: Observed abandoned septic drain llnewith grovel at

.3,_ feet deep; no seepage noted.20
_o

U
" 1. Refer to Figure A-1 for explanation of descrlpUons

and symbols. _='_ _#_=_o

-_ 2. Soll descrlptions and stratum lines are interpretive
and actual changes may be gradJat. J-4978-21 1100

3. Groundwater conditions, ;f ;nd;caten are at the time Figure A-90of excavation. Conditions may vc y with time.
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N 18396
Test Pit Log HCOO-TP116 E 11006

Somple Water Lob Depth SOIL DESCRIPTIONS
Content Tests in Feet Approximate Ground Surfoce Elevation in Feet: 257

0
(Loose to medium dense), moist, groy end brown mottted,

S-1 ___ 14 1 non-silty to silty SAND.
2

(Medium dense), moist, gray, SAND with slightly silty zones.3
S-2

__,X, 6 GS 4
(Dense), moist, groy, fine to medium SAND.5

6

7

8

9

10

11

12 _ (Dense) wet, gray, slightly grovelly SAND.

13 -- Becomes grovetly.
14

S-3 _ 19 15
Bottom of Test Pit at 15 Feet.

16 Comoteted 1/26/00.
17 Note: Siight groundwater seeooge noted ot a depth of 11._ feet.

18

19

20

Test Pit Log HCOO-TP117 N 18547
E 10999

Sample Woter Lab Depth SOIL DESCRIPTIONS
Content Tests ;n Feet Ground Surface Elevation ;n Feet: 261

0
(Loose), moist, silty SAND. (FILL)1

S- 1 _] 8 2 _ Concrete slab.
(Medium dense), moist, gray-brown, stigntly s;ity SAND.3

S-2 _ 18 4
(Dense), moist, gray and orange mottled, gravelly, very silty

5 SAND.
6

7

8 (Dense), wet, gray, slig_tly silty, very gravelly SAND.S-3 _Z/\ 12 9

10

12 F Grades to sandy GRAVEL.
13

_. S-4 _8 15
Bottom of Test Pit ot 15 Feet.

16 Completed 1/26/00.
i 17

-_ 18
"&

19 Note: No seepage noted.

2O
F-,

m

" I!"il

1. Refer to Figure A-1 for explanation of descriptions
ond symbo,s. _OW

°° 2. Soil descr;13tions and stratum lines ore interpretive
and actual changes may be gradual. J-4978-21 1/00

_ 3. Groundwoter cond;tions, if indicoted, ore at the time _,_u=_l_'mr_ A-91of excovotion. Conditions moy vary w;tn time.
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N 18412
Test Pit Log HCOO-TP118 E 10798

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests ;n Feet Ground Surface Elevation ;n Feet: 236

S- 1 ,30 0
(Loose), wet, dark brawn, silty SAND with trace organic motedo!. ]1
(Medium dense), wet, brown to gray, slightly silty SAND with trace

2 organic material.S-2 27

3 ?
4

S-3 1.3 GS (Dense), wet, gray, slightly gravelly to gravelly, non-silty to very
5 silty SAND.
6

7

8

9

S-4 15 10
(Dense), wet, gray, sllghtly silty to silty, very gravelly SAND.11

12

13

14-

15-
Bottom of Test Plt at 15 Feet.

16' Completed 1/25/00.
172 Note: Slight groundwater seepage noted at a depth of 3 feet.

182

19 2

2o-

Test Pit Log HCOO-TP119 N 1852g
E 10757

Sample Water LaP Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation in Feet: 247

S-1 _ 17 0 (Loose), moist, dark brown, silty SAND with trace organic mater;c

S-2 ! 19 1 _ and some roots.

2 (Loose to medium dense), moist, gray-brown, silty fine SAND.
3

4

5 (Dense), moist, gray with orange mottling, slightly oraveily, silty
S-3 15 6 SAND w;th non-silty lenses.

7

8

9

10

11

12
(Dense), moist, gray, silty, gravelly SANO.13

14
'_ S-4 _ 12
-'d 15 I Bottom of Test Plt at 15 Feet.

16_ Completed 1/26/00.i 17

18 I Note: no seepage reported.
} lg

20

m

U

1. ReferondsymPols.t°Figure A-1 for explanation of descriptions __1__
8 2. Soil descriptions and stratum lines ore interpretive

and cctuotchangesmay be gradual J-4878-21 1100
{ 3. Groundwater conditions, ;f indicated, are at the time Figure A-92of excavation. Conditions may vary with time.
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N 18487
Test Pit Log HCOO-TP120 E 10988

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation in Feet: 260

O!

S-I _ 13 GS I -_ ASPHALT

L
(Medium dense), moist, brown, si!ty SAND.

2

3 (Dense), moist, brown, silty, gravelly SAND.
4

5
(Dense), moist, gray, gravelly SAND with slightly silty zones.S-2 6 6

7

8

g

10

11

12

13
(Dense), moist, gray, very gravelly SAND.14.

t5
Bottom of Test Pit at 15 Feet.

16 Completed 1/26/00.
17

18 Note: no seepage noted.

19

20

N 185;37
Test Pit Log HCOO-TP121 E 10888

Sample Water Lab Depth "SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation in Feet: 254

0 (Loose to medium dense), moist, brown, slightly silty, gravelly
1 SAND with 50 to 70 percent concrete debris, scattered

2 wood and metal debris, (FILL)S-1 18 .3

4

5

6

7

8

9

10
0

11
(Loose), wet, block, silty SAND with PEAT.

s-2___ 31 12l

t3 (Medium dense), wet, gray, silty SAND stiff sandy SILT layers
14 with a trace of organic material._. S-5 /% 24

-- 15- Bottom of Test Pit at 15 Feet.
16 Completed 1/26/00.

i t7 , Note: Significant groundwater seepage noted at a depth of 10,_] feet.
-- 18 -]

_ 19 H
4

20 J

1

rT
ii

- 1. Referand symbols,to Figure A-1 for explanation of descriptions _O_,ll_ _
g-, 2. Soll descriptions and stratum lines ore interpretive

and actual changes may be gradual. J'4978-21 1100

3. Groundwater conditions, if indlcated, are at the time Figure A-93of excavation. Conditions racy vary with time.
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Test Pit Log HCOO-TP123 N 19126
E 10873

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests in Feet Approximate Ground Surface Elevation in Feet: 275

O-
S-1 19

1 _ (Loose), moist, brown, silty SAND.
(Soft to medium st;if), wet, gray, sandy SILT with (medium

2 dense), very silty to silty SAND layers.
S-2 26 AL 3

4

5 ?
6
7 ?

S-3 14 GS 8 (Dense), wet, gray with orange mottling, gravelly, silty SAND.

9

10

11'

12-

132

14-

_51
Bottom of Test P;t at 15 _'eet.

16- Completed 1/28/00.
17- Note: Groundwater seepage noted from a geptl_ of 4 to 5

feet.
18 Significant groundwater seepage noted from a sana lens at 6
19 to 7 feet.

20

Test Pit Log HCOO-TP124 N 18973
E 10724

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests in Feet Aparoximate Ground Surface Elevation in Feet: 258

S-1 F_ .32 01 _ _ (Loose), moist, Drown, silty SAND with trace organic materiatI _ and rOOtS.
S-2 25 2
S-3 22 _ (Loose), wet, gray-Prawn, very silty SAND.
S-4 25 AL ..3 _ (Medium dense), wet, gray-brown, slightly silty SAND.

4 _ (Medium stiff), wet, gray with orange mottfing, sandy SILT.
5 _ ___._._.__ (Medium dense), wet, gray, slightly silty SAND.

S-5 12 6 (Dense), moist, gray with orange mottling, silty, graveily SAND.

7

8

9

10

11
(Dense), moist, gray, silty, gravelly SAND.12

13

14

Bottom of Test Pit at 15 Feet.
16 Completed 1/28/00.

o 17 Note: Groundwater seepage noted at a depth of 4 ._ feet.

.-_- 18

20

IL

r-l-

1. Refer to Figure A-1 for explanation of descrlptlons _11_1_1_=_
and symbols.

g 2. Soll descriptions and stratum lines are interpretlve J-4878-21 1/00
and actual changes may be gradual.

3. Groundwater conditions, if indicated, are at the time FigUrO A-_4of excavation. Conditions may vary with time.
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Test Pit Log HCOO-TP125 N isle8
E 11187

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests in Feet Approxlmete Ground Surface Elevotionin Feet: 299

S-1 _ 24 0 --.. (Loose), moist, brown, silty SAND with trace organic mater;all and

S-2 ,c_ 24 1 .._ roots.
2 (Soft to medium stiff), moist, grey ond orange mott ed, sondyS-3 /x 10 GS SILT.
3 (Medium dense to dense), moist, gray with orange mottling,
4 very gravelly, silty SAND with some non-sandy zones.
5

(Dense), grey, non-silty to silty, gravelly SAND. (TILL)6

7

8

9

10

11

12

13
S-4 _ 10 14

15
Bottom of Test Pit at 15 Feet.

16 Completed !/28/00.
17

18 Note: no seepage noted.
19

20

Test Pit Log HCOO-TP126 N 19443
E 10773

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests in Feet Approximate Ground Surface Eievctlon in Feet: 272

0S-1 26

(Loose), wet, browo, silty SAND with some roots and trace1 organic material.

S-2 20 2 (Medium dense), wet, gray with orange mottling, silty, gravelly
3 SAND.

4

5

6

7

S-3 8 8 (Very dense), moist, gray, silty, grevetty SAND.9

10

11
Bottom of Test Pit at 11 Feet.

12 Completed 1/28/00.
15

!4

-_ Note: Septlc dralnfield encountered at 3 feet.
!6

i 17
_, 18
"&

_ 19

2O
V-,

IW
T, 1. Refer to Figure A-1 for explanationof descriptions
oo and symbols. _O_
,. 2, Soil descriptions and stratum lines ore interpretlve
_': and octual changes may be gradual. J'4978"21 1100

3. Groundwater conditions, if indicated, ere at the time --_l_;_ur@z A-95
of excavation. Conditions may vary with tlme.
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Test Pit Log HCOO-TP127 N lelSS
E 11086

Sample Water Lab Depth SOiL DESCRIPTIONS
Content Tests in Feet Approxlmote Ground Surface Elevationin Feet:292

0
(Loose), moist, grey,silty,gravellySAND. (F!LL)s-I 1I I
(Loose), molst, brown, slightlysiltySAND.

2 (Loose to medium dense), moist, gray, sligntly gravelly SAND.
S-2 6 3

4

5

6 (Dense), moist, gray with orange mottling, gravelly, very silty

7 SAND.
S-3 13 GS

8

9

I0

11

12

13

14

15
Bottom of Test Pit at 15 Feet.

16 Completed t/28/00.
17

18
Note: no seepage noted.19

2O

Test Pit Log HCOO-TP128 N 18732
E 11003

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests in Feet Approximate Ground Surface Elevation in Feet: 273

S-1 r_ 18 o q (Loose), moist, brown, silty SAND with some roots.

1 t (Medium dense), moist, gray-brown SAND.S-2 8 2

S-3 11 3 _ (Medium dense), wet, gray with orange mottllng, silty, gravelly
4 SAND with some non-silty zones.
5

6

7

8

9

10

11

12

13

14

S-4 _1 11 15 Bottom of Test Pit at 15 Feet.

-_ 16 Completed 1/28/00.

i 17

19 Note: no seepage noted.

20
E.,

FF_

'.- 1. Refer to Figure A-I for explanationof descr;ptions i_OW
o_ and symbols.,_ 2. Soil descrlptions end stratum lines are interpretive
_" and actual changes may be gradual. J'4978-21 1/00

z 3. Croundwater conditions, ;f indicated, ore at the time FiglJro A-g6
c_ of excavation. Conditionsmay vary with t;,'e.
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Test Pit Log HCOO-TP129 N 16699
E 10623

Sample Water Lob Depth SOIL DESCRIPTIONS
Content Tests ;n Feet Approximate Crouncl Surface Elevation ;n Feet: 250

28 0- (Loose), moist, brown, very silty SAND with trace organic material
S-1 1_ _ and roots.
S-2 22 GS 2- (Medium dense), wet, gray, very sandy SILT.

3:
4-

S-3 16 _ (Stiff), wet, gray and orange mottled, sandy SILT.

e:
7' (Dense), roD;st, gray and orange motUed, silty, gravelly SAN0.

8:
9_

10'

11-

12-

13-

14'

15-
Bottom of Test Pit at 15 Feet.

16' Completed 1/28/00.
17'

t8t

m
• J

[nr2_

1. Refer to Figure A-1 for explanation of descriptions _0_1_, _and symbots.

_-, 2. Soil descriptions and stratum lines are interpret;re J-4978-21 1100
and actual changes may De gradual.

= 3. Groundwater cond;tions, if indicated, are at the time Figure A-97
of excavation. Conditions may vary with time.
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Test Pit Log HCOO-TP132 N 1629o
E 10592

Sample Moisture Lob Depth SOIL DESCRIPTIONS
Content Tests in Feet Approximate Ground Surface Devotion in Feet: 367

O-
(Medium dense to dense), moist, brown, slightly silty, slightly

1-" gravelly SAND with organic material.
S-1 10 2-

3-
S-2 16 4-" (Very dense), moist, gray and orange mottled, very silty

SAND. (WEATHERED TILL?)
5- ?
6-
7-

S-3 14 81
Bottom of Test Pit at 8 Feet.

9 Completed 1/10/00.
10 Slight groundwater seepage noted at a depth of 5 feet.
11

12

13

14

15

16

17

18

19-

20

Test Pit Log HCOO-TP133 N 16408E 10600
Sample Moisture Lab Depth SOIL DESCRIPTIONS

Content Tests in Feet Aoproximote Ground Surface Elevation in Feet: 362

O (Medium dense), moist, brown, slity, gravelly SAND with
S-I 7 GS 1 organic material.

2I I

S-2 _ 13 3 (Loose), moist to wet, ton and orange mottled, slightly gravelly,
4 very s;Ity SAND w;th scattered orgon;c material.

S-3 12 5 (Very dense), moist, gray end orange mottled, gravelly, silty
6 SAND increasing in density with depth.

7-

8-

9- -- Varying silt and sand content and/or lenses noted.

:°t11

_22
t32

Bottom of Test Pit at 10 Feet.
14- Completed 1/10/00.
15- No groundwater encountered.
16-

17'

__ 19-
2O

"_ i!'11
Ill

7_ 1. Refer to Figure A-1 for explanation of descriptions
and symbols. _0_g

-. 2. Soll descript;ons and stratum i;nes ore interpret;re
and actual c_anges may De gradual. J-4978-22 1100

3. Groundwaterao_it;ons, ;r _nd_cated,are at the t;me Figure A-98of excavotlon. Conditions may very with time.

AR 051399



Test Pit Log HCOO-TP134 N 16526E 10692
Sample Moisture Lob Depth SOIL DESCRIPTIONS

Content Tests in Feet Approximate Ground Surface Elevation in Feet: 352

0 (Dense), moist, dark brown, slightly silty, sligr_tly grovei,y SAND. iS-1 16 1 (Medium dense), moist to wet, brown and orange, very ,

s-3S-2 _ 9 2 ? _ gravelly SAND.10 3
/X (Very dense), moist, gray, slightly gravelly, very silty SAND.4

5;
_- Bottom of Test Pit at 5 Feet.o-

Completed 1/10/00.
7- Very slight groundwater seepage noted at o depth of 2 feet.

8

9

10

11

12

13

14

15
16

17-]

la-]
_gj2O

Test Pit Log HCOO-TP137 N 16708E 10562
Sample Moisture Lob or Death SOIL DESCRIPTIONS

Content Field Tests in Feet Aoproximote Ground Surface Elevation in Feet: 355
0

PP: 4.75, _ (Hard), moist, greenish gray wlth orange mottl;ng, clayey SILT.

S-1 50 4.5, 4.25 1

S-2 16 2 (Medium dense), moist, brown SAND.

PP: 4.5 3 _ (Hard), moist, brown SILT.

S-3 19 OS 4 (Medium dense), moist, brown, silty, medium to fine SAND

5 increasing in density and decreasing in silt content with depth.

6

7

B

9

I0

11

12

13

14

15
Bottom of Test Pit ot 15 Feet.

16
Completed 1/19/00.

17 Double Ring Inf;Itrotlon Test conducted in bottom of test pit.

18
"&

19
. 20

[-rj
,I 1 Refer to Figure A-1 for explanation of descriptions

and symbols. _P'O_O W_J_
2. Soil descrit3[;ons and stratum lines ore interpret;re

and actual changes may be gradual, J-4978-22 1/00
=j 3. Groundwater conditions, if indicated, ore at the time Figure A-@@of excavation. Conditions may vary wit_ time.
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Test Pit Log HCOO-TP138 N 16702E 10635

Sample Moisture Field Depth SOIL DESCRIPTIONS
Content Tests ;n F'eet Approximate Ground Surface Elevation in Feet: .354

O
PP: 3.5, (Hard), moist, brown, slightly gravelly, slightly clayey, sandy SILT

S-1 /_ 22 4.25, 4.5 1 with roots.

2' (Hard), damp, greenish gray with some orange mottling, slightly

S-2 _ 32 3' sandy, clayey SILT.
4-

5-
6'

7'

8'
9-

10-

11-

12-

13- ?
Bottom of Test Pit at 13 Feet.

14- Completed 1/19/00.

15- Slight groundwater seepage noted at a depth of 12;_ feet.

16-

17-

18-

19-

20

Test Pit Log HCOO-TP139 N 16747E 10796
Sample Moisture Lob Depth SOIL DESCRIPTIONS

Content Tests in Feet Approximate Ground Surface Elevation ;n Feet: 351

0-7

S-I _, 14 t 7 with(Dense),roots, moist, gray with orange mottling, gravelly, silty SAND
2

S-2 14 (Very dense), moist, gray with orange mottling, gravelly, silty

t Bottom of Test Pit at 6 Feet.7 Completed 1/19/00.

12-

132

14-

15-

172

t8-
19-

,,, 20

= n
U

1. Refer to Figure A-1 for explanation of descriptions
and symbols. J__DO I_=i _

8 2. So;t descr;otlons and stratum lines are interpretive
b and actual changes may be gradual. J-4978"22 1100

3. Groundwater cond;Uons, if indicated, are at the time

{ of excavation. Conditions may vary with time. Figure A-IOO
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Test Pit Log HCOO-TP202 N 15424
E 10963

Sample Water Lob Depth SOIL DESCRIPTIONS
Content Tests in feet Approximate Ground Surface Elevation in Feet: 359

I o!
S-1 17 (Medium dense), moist, brown, silty, gravelly SAND with some
S-2 25 1

2 _ crushed rock. (FILL)-,..,.._(Medium dense), maist, red-brown, silty, gravelly SAND.

S-3 17 GS 3 (Medium dense), wet, gray with brawn mottling, silty, grave!iy
4 SAND.

5

6 _ Grades to (dense) and gray.
7--

8

9

10

11 _

12-. _ Grades ta (very dense).
13-

Bottom of Test Pit ot 13 Feet.
14- Completed .3/2/00.
15- Note: Groundwater seepage noted from a depth of 2 to 4 :eel
16-

172

_8-

19-

20-"

Test Pit Log HCOO-TP203 N 15411
E 11101

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests in feet Approximate Ground Surface Elevation in Feet: .553

' il (Loose), moist ana wet, brown, silty, gravelly SAND with trace
S-1 !3 organic materiel. (FILL)

4 (Loose). wet, dark brown, silty, gravelly SAND with organ;c
S-2 47 5 _> _ material. (TOPSOIL)

6 (Medium dense _.o dense), wet, gray and brown mottlea, s;ity,
7 gravelly SAND.

8

9 (Dense), wet, gray, gravelly, silty, gravelly SAND.S-3 20 GS 10

S-a 18 12] /Dense), wet, gray, slightly gravelly, slTghtly silty, fine SAND
13 -" _ (stratified).
14-" Bottom of Test P:t at 13 Feet.
15- Completed 3/2/00.

Note: Substantial groundwater seepage noted at a depth of 5
16- feet.
17-

18-

o 19-

2O

E1-j
-_ I. Refer to Figure A-I for explanationof descrlptions

and symbols. _1_O _J_
2, Sell descriptions and stratum lines are interoretive

and actual changes may be gradual. J-4978-23 3/00

3. Groundwater cond;t;ans, ;f i, 31coted, are at the time Figure A-101of excavation. Conditions may vary with time.
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Test Pit Log HCOO-TP204 N  5151
E 10951

Samole Water Lab Depth SOIL DESCRIPTIONS
Content Tests in feet Approximate Ground Surface Elevation in Feet: .351

S-1 2O 0 (Loose), moist, brown, silty, gravelly SAND with trace organic
1 _ material.

S-2 13 GS 2 -_ (Medium dense), wet, gray, slightly silty, gravelly, medium

3 __ to fine SAND.
4 Grades to (dense).

5

6
(Dense to very dense), moist, gray, slightly gravelly, silty, fine

S-3 14- :_ SAND.

10- Grades to gravelly.

11- Bottom of Test Pit at 11 Feet.
12- Completed 3/2/00.

13- Note: No seepage observed.
14-

15'

16-

17-

18-

19'

2O

Test Pit Log HCOO-TP205 N 15157E 11181
Sample Water Depth SOIL DESCRIPTIONS

Content in feet Approximate Ground Surface Elevation in Feet: .3,56
O-

S-1 17 1- (Loose), moist, red-brown, silty, gravelly SAND.

2- (Medium oense to dense), moist to wet, gray with drown mottling,:
S-2 13 3- silty, gravelty SAND.

4' ?
5-

6-

S-3 11 7- (Dense), moist, gray, silty, gravelly, fine to medium SAND. (TILL)

8-

91
Bottom of Test Pit at 9 Feet.

10 _ Completed 3/2/00.

11- Note: Groundwater seepage noted at a depth of 3,_ feet.
12- Very hard digging at 9 feet.

13-

14-

16'

17-

18L

Ig-
Do

2O

U
-= 1. Refer to Figure A-1 for explonotion of descriptions

and symbols. _0 _1_
2. SoU descriptions and stratum lines ore interpretive

end actual changes may be gradual. J-4978-23 3100
3. Groundwater conditions, if indicated, are at the time FigUrO A'102of excavation. Conditions may vary with time.
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Test Pit Log HCOO-TP220 N 14590
E 11265

Sample Water Depth SOIL DESCRIPTIONS
Content ;n feet Approximate Ground Surface Elevation in Feet: 346

0- (Loose to medium dense), moist to wet, brown, slightly gravelly,
S- 1 _ 23 1- silty SAND.

2' ? (Very dense), moist, gray, silty, gravelly, fine to medium SAND.
S-2 Z 8 31

4-

5-

61

7-

81

91
Bottom of Test Pit at 9.0 Feet.

10- Completed .5/16/00.
11-

12-

13-

t4-

151

161

171

Test Pit Log HCOO-TP221 N 14801
E 11287

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests in feet Approximate Ground Surface Etevotion in Feet: .]44

_. 16 cobbles, and organic material and roots. (FILL)S-1
J

34
S-2 _ 22 GS 4-" (Medlum dense), moist, brown, gravelly, very silty SAND with

5- organic material.

6- _Roots graaes out.

7-- (Very dense), moist, silty, SAND.
gray, gravelly

S-5 8 8-

91
101

Bottom of Test Plt at 10.0 Feet.
111 Completed 5/16/00.
t2-"

1.]-

141

15-"

16H

:/

1. Refer to Figure A-1 for explanation of descript;onsandsymbols H_rrO_ol_
2. Soil descri;3t[ons and stratum lines are interpretive

ond octuo! changesmay be gradual. J-4978-23 3/00
3. Groundwater conditions, ;f indicated, are at the time Figure A-103of excavation. Conditions may vary with time.
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Test Pit Log HCOO-TP222 N 14579
E 11381

Sample Water Depth SOIL DESCRIPTIONS
Content in feet Approximate Ground Surface Elevation in Feet: .357

I O- 6 inches of Topsoil over (medium dense), wet, brawn, silty,

1.. gravelly SAND with roots.
5-1 18 2..

S-2 15 3-- (Medium dense to dense), wet, gray, slightly silty, very gravelly

£-3 11 4.. ? _ SAND.
(Dense to very dense), moist, grey, silty, gravelly, fine to

5' medium SAND.
61
7'
8'
9-

10-

11-

12-

131
Bottom of Test Pit at 1..3.0 Feet.

14- Completed 5/16/00.
15-
16-

17-

18-
191

Test Pit Log HCOO-TP223 N 14625E 11481
Sample Water Depth SOIL DESCRIPTIONS

Content in feet Approximate Ground Surface Elevation in Feet: 365
0-

[_ (Medium dense), wet, brown to dark brown, slightty gravelly,

1- silty SAND with roots.
S-1 21 2-

31
I 41

S-2 _ 24 (Loose), wet, brown, silty, gravelly SAND.

6_ (Dense to very dense), moist, gray, silty, gravelly SAND.
S-3 _ 11 7'

8-
9-

101
111

!21

1,.3-
Bottom of Test Pit at 13.0 Feet.

14 _ Completed 5/16/00.
15-

16'
17-

18-

19-
8
"" 20

E

-!

=_ 1. Refer:ndsymbols.t°F;gure A 1 for explanatlon of descriptlons _lar_OW_J _
2. s,)ildescriptionsand stratum Hnes ore interpretive J-4978-23 3/00

and actuat changes may be gradual.
3. Groundwater conditions, if indicated, are at the time Figure A-104

of excavation. Condit;ons may vary w;tl_ time.
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Test Pit Log HCOO-TP224 N 15532
E 12085

Sample Water Lob Depth SOIL DESCRIPTIONS
Content Tests in feet Approximate Ground Surface Elevation in Feet: 38..3

0-

1- (Medium dense), moist, groy, fine to medium SAND.

2-

9 Gs :_S-I
Z_1 41 -- Grades to dense.

51
6J

74 o

9-

101

11-

s-2 Z 11 12' ? (Dense), wet, gray, sandy GRAVEL.

S-3 _ 10 1..3- (Very dense), moist, gray, silty, gravelly, fine to medium SAND.
14'

Bottom of Test Pit at 15.0 Feet.
16' Completed 3/16/00.
17-

181

19'

2O

Test Pit Log HCOO-TP226 N 15042
E 11269

Sample Water Depth SOiL DESCRIPTIONS
Content in feet Approximate Ground Surface Elevotion in Feet: 358

0-

I I I: 6 inches of Toosoi.I over (medium dense), moist, brown,

slightly gravelly, silty SAND with organic material.S-1 19 2:

(Medium dense), wet, gray and orange mottled, sfightly gravelly,

S-2 21 3- silty SAND.

S-3 10 4: (Dense to very dense), moist, gray, silty, gravelly, fine to
5- medium SAND.

6:

7:

8:

9:
Bottom of Test Pit at 9.0 Feet.

10- Completed 3/16/00.
11:

12-

131

141

151

161

17'

18'

g 19-
_. 2O

I'll
i-r-,

c_

1. Refer to FTgure A-1 for exDionotion of descriptions H,_'Jri_R_ll_l_l__._and symbols.

2. So;1 descriptions and stratum lines ore interpretive J-4978-23 3100
and actual changes may be gradual.

3. Groundwater conditions, if ;naicoted, ore at the time Figure A-105of exccvction. Conditions may vary w;th time.
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Test Pit Log HCOO-TP300 N 20404
E 10845

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet Ground Surface Elevotion in Feet: 299

0- (Medium dense), moist, dark brown, slightly silty SAND with I
S- 1 14 1 organic material. (TOPSOIL) I

2 (Medium dense), moist, brown, slightly silty, fine SAND with t,cce I

S-2 10 3 organic material. Ij
4 I

S-.3 20 5 (Stiff), moist, orange to gray, very sancly, very clayey SILT. iI
6

7 (Stiff), moist, gray ta orange, slightly gravelly, sandy SILT.
(Weathered)S-4 20 8

9
(Stiff), moist, gray, sandy SILT.

10

S-5 18 11

12-"

13-"

14-

15i Bottom of Test Pit at 15 Feet.

16! Completed 5/2/00.17 No groundwater seepage observed.
18

lgt
2oJ

Test Pit Log HCOO-TP301 N 20247
E 10838

Sample Water Depth SOIL DESCRIPTIONS
Content ;n Feet Ground Surface Elevation in Feet: 295

?_ (Medium dense), no,st, brown, sl,ty SANO w;th arganlc mate,'c.
S- 1 23 1-_ (TOPSOIL)

2 (Medium dense), moist, brown SAND with trace roots.
S-2 20 3

S-3 22 AL 4- (Stiff), moist, gray and orange CLAY.
5
6 (Stiff), moist, gray and orange, slightly gravelly, sandy SILT.

(Weathered)
S-4 21 7

8

9

10

11-

12'

13- ?
(Very dense), moist, gray, gravelly, silty SAND.

14'S-5 9
15-

Bottom of Test Pit at 15 Feet.
16' Completed 5/2/00.
17-

18- Groundwater seepage observed at a depth of 12._ feet.

© 19 j
i

201
8

El3

.t' I. Refer to FigureA-1 for explanotionof descriptions _01_i_oo and symbols.
2. Soil descriptions and stratum lines are interpretive_. _ J-4978-26 5100

: _ and actuat changes may De gradual.

z _ 3. Groundwater conditions, if indicated, ore at the time Figure A-106of excavation. Conditions may vary with time.
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Test Pit Log HCOO-TP302 N 20083
E 10860

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet ;round Surface Elevation in Feet: 295

O-
(Medium dense), moist, dark brown, slightiy silty SAND with

S- 1 7 1 organic materiel.
2

(Medium dense), moist to wet, brown SAND with silt ana gravel
S-2 1.3 3 lenses.

4 ?
S-3 23 5 (Stiff to hard), moist, gray and orange, slightly gravelly, sanCy

SILT. (Weathered)6

7

8

9

10

11

S-4 24- 12 (Very stiff), moist, gray, slightly sandy to sandy SILT.
13

14

15
Bottom of Test Pit at 15 Feet.

16 Comoleted 5/2/00.
17

184 Groundwater seepage observed at c death af 4 feet.

J19

I 20

Test Pit Log HCOO-TP303 N 19940
E 10887

Sample Water Depth SOIL DESCRIPTIONS
Content ;n Feet Ground Surfcce Elevation ;n Feet: 297

0
I I (Medium dense), moist, brown, gravetly, silty SAND with roots.

HS-1 16 2

.3 (Stiff), moist, orange, gray and tan, sandy SILT with trcce roots
S-2 _ 18 4 ;n top.

I! 5 (Hard), moist, brownish gray, sllghtPy gravelly, sandy SILT,6
S-3 _ 19 7

8

9

10

11

12 _ increasing density with depth.
13

1
15 Bottom of Test Pit at 15 Feet.
16 Completed 5/2/00.
17 ,

18 I No groundwater seepage observed.4
_'_ 19-I2O.<
o

1. Refer ta Figure A-1 for explanation of descriptions
and symbols. _O _=lr_Go

,-, 2. Soil descriptions and stratum lines are ;nteroretive_. _- J-4978-26 5/00_- and actual changes may be gradual.

z _ 3. Groundwater conditions, if indicated, ore at the time Figure A-107of excavation. Cond;t;ons may vary with time.
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Test Pit Log HC00-TP304 N 19855
E 10748

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet Ground Surface Elevation in Feet: 284

O-
(Medium dense), moist, Orown, slightly gravelly SAND w;tr, roots.1

S-1 _, 10 2
3

S-2 _ 17 4 (Stiff to hard), moist, gray, tan, and orange, slightly gravelly,
5 sandy SILT.

6

7 _ Increasing sand end decreasing silt, grovel sizes up to 6 inches.
8

9

10 Wet, gray, slightly silty, gravelly SAND.
S-3 _ 1.3 II- ?

12' (Very dense), moist, gray. slightlygravelly,siltySAND.

S-4 _ 13 1.3-
14-

15-
Bottom of Test Pit ot t5 Feet.

t6-" Completed 5/2/00.
17-"

18- Groundwater seepage observed ot c depth of 10_ feet.

19

20

Test Pit Log HC00-TP305 N 19427
E 10922

Sample Water Depth SOiL DESCRIPTIONS
Content in Feet Ground Surface Elevation in Feet: 279

O[ l

[] 7 ! ,3 inches of roots over (medium dense), moist, brown, fineS-1 to
medium SAND.

2 (Dense), moist, gray and orange, gravelly, silty SAND.S-2 13 3

4
-- Orodlng to very dense, gray-brown.5

6

7

8

9-

10-

11-
Bottom of Test Pit at 11 Feet.

12 _ Completed 5/2/00.
13-

Refusal at 11 feet.
14- No groundwater seepage observed.
15-

16'

17-

19-
±

,_ 20J

r-_'-

" 1. Refer to Figure A-I for explanation of descrlpt;ons _OW_IF_Roo and symbols.
2. Soll descriDtions and stratum lines ore interpretive_._ J-4978-26 5/00: _. and actual changes may be gradual.

_ 3. Groundwater conditions, if indicated, are at the time Figure A-108of excavation. Conditions may vary with tlme.
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Test Pit Log HCOO-TP308 N 18537
E 10671

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet Ground Surfoce Elevation in Feet: 240

O- (Medium dense), moist, brown SAND with scottereO grove_, silt
1 pockets, and roots in top 6 inches. (FILL)

S-1 8 2

3
4

S-2 _ 18 5 (St;if), moist, gray to orange, very sandy SILT.
6

7 (Dense), moist, gray, gravelly SAND.

s-3 :_ 15 8
g

11
(Very dense), moist, brown-groy, slightly grovelly, very silty

S-4 _ 14 121 SAND. (Weathered)

13- Grades to gray.
14-
_52

Bottom of Test Pit at 15 Feet.

16-" Completec 5/3/00.
17--

Slight groundwater seepage observed at c de_th of g;_ feet.
18 Slight petroleum-like odor coming from excavation.
19

20

Test Pit Log HCOO-TP309 N 18468
E 10704

Sample Water Death SOIL DESCRIPTIONS
Content in Feet Ground Surface Elevation in Feet: 240

S-1 11 SAND with organic material and roots to 3 ;{feet. (FILL)

S-2 14 4 q (Dense), moist, orange ana gray, very silty SAND.
5

6

7

8

9 --4
/Very dense), moist, brownlsh gray, gravelly, silty SAND.

10 _ (Weatherec)
S-3 I/vxj 12 1i-

"1
13- -- Grades to gray.
14-

15-
Bottom of Test Plt at 15 Feet.

16- Completed 5/5/00.

17-
Groundwater seepage observed at a depth of 9_ feet.

18-

= 1g-

20
5

U

" 1. Refer to Figure A-1 for explanation of descrlpt;ons _OJ_do and symbols.
"- 2. So;l descriptions and stratum lines ore interpretiveo _ J-4978-26 5/00

__ and actual changes may be gradual.

z _ 5. Groundwater conditions, if indicated, are at the time Figure A-109of excavation. Conditions may vary with time.
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Test Pit Log HCOO-TP310 N 17575
E 10809

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet Ground Surface Elevation in Feet: 263

O-
(Medium dense), moist, brown, slightly silty SAND wlth roots.

1

S-1 15 2

3

S-2 16 4 (Medium dense), moist, brawn, gravelly SAND.
5

(Dense), moist, gray, gravelly, silty SAND.
S-3 19 6

7 Grades to (very dense).
8

9

10

11- _
(Hard), moist, gray SILT.

12S-4 23
1.3

14
Bottom of Test Pit at 14 Feet.

15 Completed 5/.3/00.
16

Groundwater seepage observed at a depth of 9,_ feet.
17

18

19

2O

Test Pit Log HCOO-TP311 N 18634
E 10938

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Test in Feet Ground Surface Elevation in Feet: 354

II I ?q _ (Medium dense), moist, brown, slightly silty SAND wlth large

!

1H
"_'_.._e b ri s. (FILL)

S-1 128 2 (Medium stiff), moist, dark brown SILT with organic moterlal.
5

S-2 22 GS 4 (Medium dense), moist to wet, gray, siightly gravelly, silty SAND
5 with 5--foot boulder.

0

6
(Very dense), moist, Drown to gray, slightly gravelly, silty SAND.7

8

S-.3 ___ 9 9

lO2

11-
Bottom of Test Pit at 11 Feet.

12- Completed 5/4/00.
1.3-

Refusal at 11 feet.
14' Moderate to strong groundwater seepage
15- observed at o depth of 5 feet.

16-

172

t8-

19-

_ 2o
I

• J

-_ 1. Referto F:gureA-I forexp,ooat;onof descriptions _OWSERDo and symbols.
"o _ 2. Soil descriptions and stratum lines are interpretive J-4978-28 5/00

_. and actual changes may be gradual.

z _ 3. Groundwater conditions, if indicated, are at the time Figure A-110of excavation. Conditions may vary with time.
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Test Pit Log HCOO-TP318 N 15364
E 10859

Sample Water Lob Depth SOIL DESCRIPTIONS
Content Test in Feet Ground Surface Eievotion in Feet: 360

O-
(Medium dense), damp to moist, light brown, gravelly,

1 slightly silty to silty SAND with organic material and roots

Vl 10 2 to 3 feet. (FILL)s-1AI
3 L- Large roots.

4 (Medium dense to dense), damp to moist, gray, slightly gravelly,

V' 10 5 slightly silty SAND.s-2 A
-- 6

(Stiff), moist, gray and red alternating bedding, very sandy SILT.
7

VS-3 16 GS 9

A lo
_2-

10 13- (Very dense), damp, gray, gravelly, silty SAND.S-4
A_ 14 1

Bottom of Test Pit at 14 Feet.
1,5 _ Completed 5/5/00.

161

171 No groundwater seepage observed.

18-

19-

2O

Test Pit Log HCOO-TP319 N 15206
E 10698

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Test in Feet Ground Surface Elevation in Feet: 351

0-
S-1 14 (Loose to medium dense), damp to moist, brown, gravelly, silty

1 _ SAND with roots and organic material.

S-2 15 2 (Medium dense), moist, light brown and tan alternoting bedding,
3 _ gravelly, silty SAND.

4 F"- Roots.

5 (Medium dense to dense), damp, gray with ,ed-13rown bedding,
slightly gravelly, very silty SAND.

S-3 13 OS 6

7

8d
(Dense to very dense), damp, gray, gravelly, silty, fine to

S-4 10 9 _ _ medium SAND.
10 _ Bottom of Test Pit at 9 Feet.

11- Completed 5/5/00.

12: No groundwater seepage observed.

13:
14'

15'

161

17-

18

19

20

2 1. Refer to Figure A-1 for explanation of descriptions _O_
and symbols.

g 2. Soil descriptions and stratum are interpretive J-4978.26 6/00lines

_- and actudl changes may be gradual.
z _ 3. Groundwater conditions, if indicated, are at the time Figure A-111
T_ - of excavation. Cond;tions may vary with time.
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APPENDIX B
LABORATORY TESTING PROGRAM

Laboratory testing was accomplished by Hart Crowser to evaluate the basic
index and geotechnical engineering properties of the site soils. Both disturbed

and relatively undisturbed samples were tested. The tests performed and the

procedures followed are outlined below.

Additional laboratory results obtained by Applied Geotechnology, Inc. (AGI) are

presented at the end of Appendix C.

Appendix D presents results of additional classification and strength tests on

peat and Appendix Epresents results of triaxial strength tests on clay and silt
soils.

NOTE: Laboratory test results presented in this report were compiled from

earlier reports. These reports should be consulted in the interpretation of the

laboratory test data.

Soft Classification

Field Observation and Laboratory Analysis. Soil samples from the explorations

were visually classified in the field and then taken to our laboratory where the

classifications were verified in a relatively controlled laboratory environment.
Field and laboratory observations include density/consistency, moisture

condition, and grain size and plasticity estimates.

The classifications of selected samples were checked by laboratory tests such as

Atterberg limits determinations and grain size analyses. Classifications were

made in general accordance with the Unified Soil Classification (USC) System,

ASTM D 2487, as presented on Figure B-1.

Water Content Determinations

Water contents were determined for most samples recovered in the explorations

in general accordance with ASTM D 2216, as soon as possible following their

arrival in our laboratory. Water contents were not determined for very small

samples nor samples where large gravel contents would result in values

considered unrepresentative. The results of these tests are plotted at the

respective sample depth on the exploration logs. In addition, water contents are

routinely determined for samples subjected to other testing. These are also

presented on the exploration logs.

Hart Crowser Page B-1
4978-28 September 21, 2001
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Grain Size Analysis (GS)

Grain size distribution was analyzed on representative samples in general
accordance with ASTM D 422. Wet sieve analysis was used to determine the

size distribution greater than the U.S. No. 200 mesh sieve. The size distribution

for particles smaller than the No. 200 mesh sieve was determined by the
hydrometer method for a selected number of samples. The results of the tests

are presented as curves on Figures B-2 through B-44 plotting percent finer by

weight versus grain size.

Atterberg Limits (AL)

We determined Atterberg limits for selected fine-grained soil samples. The liquid

limit and plastic limit were determined in general accordance with ASTM D

4318. The results of the Atterberg limits analyses and the plasticity

characteristics are summarized in the Liquid and Plastic Limits Test Report,

Figures B-45 through B-63. This relates the plasticity index (liquid limit minus the

plastic limit) to the liquid limit. The results of the Atterberg limits tests are shown

graphically on the boring logs as well as where applicable on figures presenting
various other test results.

Pocket Penetrometer (PP) and Torvane (TV)

The pocket penetrometer and torvane procedures provide quick approximate

tests of the consistency (undrained shear strength) of a cohesive soil sample.

The pocket penetrometer device consists of a calibrated spring mechanism

which measures penetration resistance of a 1/4-inch-diameter steel tip over a
given distance. The penetration resistance is correlated to the unconfined

compressive strength of the soil, which is typically twice the undrained shear
strength of a saturated, cohesive soil.

The torvane device consists of a 1-inch-diameter plate with eight equally spaced

and radially arranged 1/4--inch vanes. The vanes are pressed into the soil and the

device is rotated. The vanes force a shear failure to take place over the area of

plate face. The resistance at failure, as measured by a calibrated spring,

correlates to the undrained shear strength of the sample tested. The exploration

logs show the results of the pocket penetrometer and torvane tests in tsf (tons
per square foot).

ConsofidationTest(CN)

The one-dimensional consolidation test provides data for estimating settlement

and preconsolidation pressure. The test was performed in general accordance

Hart Crowser Page B-2
4978-28 September 21, 2001
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with ASTM D 2435. A relatively undisturbed, fine-grained sample was carefully

trimmed and fit into a rigid ring with porous stones placed on the top and

bottom of the sample to allow drainage. Vertical loads were then applied

incrementally to the sample in such a way that the sample was allowed to
consolidate under each load increment. Measurements were made of the

compression of the sample (with time) under each load increment. Rebound

was measured during the unloading phase. In general, each load was left in

place until the completion of 100 percent primary consolidation, as computed

using Taylor's square root of time method. The next load increment was applied

soon after attaining 100 percent primary consolidation. The test results plotted

in terms of axial strain and coefficient of consolidation versus applied load

(stress) are presented on Figures B-64 through B-71.

Triaxial Unconsolidated Undrained Compression Test (TUU)

The triaxial unconsolidated undrained compression test estimates the undrained

shear strength of the soil. A relatively undisturbed fine-grained sample was

trimmed to a length of about 6 inches, encased in a rubber membrane, and

placed in the triaxial cell. An all-around confining pressure was applied

hydraulically, but the sample was not allowed to consolidate, and no back

pressure was applied. An axial load was then applied at a constant strain rate to

the sample without allowing drainage from the specimen. The stress-strain
behavior was recorded until failure occurred.

The failure stress was generally taken as the maximum load on the sample or the

load recorded at 20 percent strain, whichever was greater. The test results

plotted in terms of axial strain versus deviator stress are presented on Figure

B-72 through B-76. The shear strength is considered to be one-half the

maximum stress difference based on the dp= 0 concept and a total stress
analysis.

Consolidated Undrained Triaxial Compression Test (CU)

The consolidated undrained triaxial compression test with pore pressure
measurement is used to determine effective strength of soil at various stress

levels. We performed this test in general accordance with ASTM D 4767. A

relatively undisturbed fine-grained soil sample was extruded from a shelby tube
and trimmed to a length of about 6 inches, encased in a rubber membrane, and

placed in the triaxial cell. The triaxial cell was then filled with de-aired water and

a back pressure was applied to saturate the sample and force any remaining air

bubbles into solution. The back pressure was applied to both, the sample and
cell simultaneously to avoid consolidating the sample. After saturation was

achieved, the cell pressure was raised to the desired confining pressure while

HartCrowser Page B-3
4978-28September21,2001
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keeping the back pressure constant and the sample was allowed to consolidate

to the all-around equal confining pressure. During the consolidation phase,

drainage occurred through porous stones and filter paper strips placed around
the sample. Once consolidation was completed, the drainage lines were closed

and the sample was loaded to failure under undrained conditions by application
of increasing axial load at a constant strain rate.

During loading, we recorded the magnitude of excess pore water pressure

developed. To obtain shear strength data, three soil samples were tested for
each set of CU tests.

The CU test data are presented on Figures B-77 through B-84. These figures
include Mohr envelopes and Mohr circles for effective stresses and for total
stresses at failure, stress-strain plots (deviator stress vs. axial strain), and stress

path plots.

F:\docs_jobs\497828\PhaseSData(qot).doc

Hart Crowser Page B-4
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Unified Soil Classification (USC) System
Soil Grain Size

Number of Mesh per Inch )Size of Opening In Inches (US Standard) Grain Size in Millimetres
I

= ,¢ _ _ ,_ _ _ _r ........
I I I I I I I I I I I I I I I ] I I I II I I I Illif I I I I I
I J )llIJ J I I I IIJIJ i 7 J J IllIJ f I I iJ !1711 ] I t t IJJJI J I J t J

GrainSizeinMillimetres

COBBLES GRAVEL SAND SILTand CLAY

Coarse-GrainedSoils Fine-GrainedSoils

Coarse-Grained Soils

owo, o,Eoc sw s,s, scClean GRAVEL <5% fines GRAVEL with > 12% fines Clean SAND <5% fines SAND with > 12% fines

GRAVEL>50%coarsefractionlargerthanNo. 4 SAND>50%coarsefractionsmallerthan No.4

Coarse-GrainedSoils >50% largerthanNo.200sieve

ID6ot>4 f°r G W l(D30)2 /
G W and S W \D_°J >6 for S W & 1< _ < 3 G P and S P Clean GRAVEL or SAND not meeting\Dlo X D_J requirements for G W and S W

G M and S M Atterberg limits below A line with PI <4 G C and S C Atterberg limits above A Linewith PI >7

* Coarse-grained soils with percentage of fines between 5 and 12 are considered borderline cases required use of dual symbols.

D_0,D3o,and D6oare the particles diameter of which 10, 30, and 60 percent, respectively, of the soil weight are finer,

Fine-Grained Soils

ML CL OL MH CH OH Pt
SILT CLAY Organic SILT CLAY Organic Highly

Organic
Soils with Liquid Limit <50% Soils with Liquid Limit > 50% Soils

Fine-GrainedSoils>50% smaller than No.200sieve

60 I I I I I I I I 60

50 - - 50
CH

x 40 - - 40
"0_= CL
>,,,

.='- 30 - 30._o

_o- _ M H or O H - 20

lo j./- ,,&--C L- M L,,_..-'/MM L_L - _o0 I I t °r I" t l I I o
0 10 20 30 40 50 60 70 80 90 100

Liquid Limit
_JL_J

u

IMIlrOtowsB¢
HC Standards_Report Figures_Grain Size (B- 1) J-4978-28 7/01

Figure B- 1
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GR_IZN SZZE DTSTR]ZBUTTON TEST REPORT I
"- _ _ _ I

i

ioo Ii'li_° "_' 211FilJFJll ',!.
_o Iflill,, Idill_?

" IlllJII Illl i

_°_10f$11,11IlfP Illl " [=o ,":_llll,, IHIi_ I
_o IIllll':: ;llll IHI 5 i) _,._,l _

200 100 10.0 1.0 0.1 0.01 0.0011
I

IGRAIN STZE - mm

_+75,,,, _ GRAVEL _ SAND % STLT I _" CLAY
• 0.0 15.0 53.7 31 .3

• 0.0 4.3 69 0 26.7

• 0 0 6 8 43.7 49.5

LL PT D85 D60 D50 D30 D15 DIO Cc Cu

_ "
• 4.73 0.33 0.24

i

0 52 0.28 0.22 0.095

0 58 O. 15 0.08

MATERIAL DESCRZPTTON USCS NAT. MOTST.

II Grove I I y, very $ i I ty SAND SM

• Si I ty SAND SM 19_

• SIightly gravelly, very sandy STLT ML 27_

Remarks: Project: 3rd Runway

• Location: HC99-B36, S-2

• Location: HC99-B37, S-2

• Location: HC99-B37, S-4

n
J-4.978-06 5/6//99

_li_ll "it Cr_II 0 _l_lr_ _p_II Figure B-2
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CRetIN SIZE DISTRIBUTION TEST REPORT
i_ _ _

_ _ _ ..... o o

1 O0 _

90

80

7O
n."
w

60
LL

_ 5o
w
o

_ 4o
13_

30

20

10

0
200 100 10.0 1 .0 0.1 0.01 0.001

GRAIN s-rZE - mm

_ _75_-.1 N GRAVEL I % SAND N STLT ] % CLAY

0.__ 8.2 57 • 7 34. 1
0 1 1 .0 87.5 1 .5

0 3.2 88.0 8.8

3.67 / 0.62 0.378 . 2-_-6--r 0.2443 0.65 3.7

0.94 -0"-_ I 0.34 0.245 i4----4_[5_ 1.71 4.4

MATERIAL DESCRZPTION USCS NAT. MOIST.

i Slightly gravelly, silty SAND SM 127,

• SIightly gravel ly SAND SP 177,

• SIightly si I ty SAND SP-SM 20_

Remarks: Project: 3rd Runway

• Location: HC99-B38, S-4

• Location: HC99-B31, S-4

• Location: HC99-B31, S-5

r_
U J-4-g78-06 5/6/£9

J_J"ITCI'ROW.C'F.I',I FigureB.3
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GRAIN SIZE DISTRIBUTION TEST REPORT
.- _ _

, .- ._ .-

,- C C

100 .... T '-_. _._._ ,,- £ ,,,,_ o g ,,,.__,

9O

80

10

0
200 100 10.0 1 .0 0. 1 0.01 0.001

GRAIN SIZE - mm

__ + 7 5 ,,,,, GRAVEL % STLT

SAND

o.0.2___ 03 728 269

3.3 54.2 42.5

0.27 0.18 0.15 0.087

0.57 0.22 0.13

MATERIAL DESCRIPTION USCS ] NAT. MOIST.

• S i Ity SAND SM ___ 25%

• Very silty SAND SM 11_

Remc_rks: Project: 3rd Runwoy

• Location: HC99-B39, S-2

• Location: HC99-B40, S-4

Vl_
Jl_ J-¢978-06 5/6/99

_jI_7,_'r_OW_.F=_I Figure B-4
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GRAIN SIZE DISTRIBUTION TEST REPORT
Ii C C

100 _ _ "" _" '_

9O

80

70
n_
bJ

6o
h

z_ 5o
IM

_ 4o

3O

2O

w

1Q

0
200 100 10.0 1 .0 0. 1 0.01 0.001

GRA'f'N STZE - mm

%+75,_ % GRAVEL % SAND 7o SILT L % CLAY

0.0 5.3 74.5 20.2

0.0 6.8 68,0 25.2

0 . 0___h_, 0.5 88.9 10.6

0.43 0.23 0.19 0.114

0.80 0.29 0.22 0.104

0.62 0.35 0.30 0.207 0.1263

MATERIAl_ DESCRIPTION USCS NAT. MOIST.

• SI[ghtly grave ly, silty SAND SM 20%

• Slightly grave ly, silty SAND SM 167=

• SIightly si Ity SAND SP-SM 22_

Remarks: Project: Third Runway

• Location: HC99-B40, S-2

• Location: HC99-B40, S-3

• Location: HC99-B41, S-7

I1
J -4978-06 2//20/99

_J_ T CN OW,_ ._'lp Figure B'5
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PARTICLE SIZE DISTRIBUTION TEST REPORT

¢ * _ = = = ._ Z =

i !i i i
_]? 1! !,?"

i , i

2oo leo lo 1 o.1 o.ol o.ool
GRAIN SIZE- mm

% GRAVEL % SAND % FINES

% + 3" CRS. FINE CRS. MEDIUM FINE SILT CLAY

"_ 0'.0 0.0 0.8 1.9 6.6 72.8 17.9

-_ 0.0 7.9 15.7 6.8 9.4 49.3 10.9

"_ 0.0 6.6 4.1 3.0 11.2 52.1 23.0

•L .......

PI . D8S D60 DSO D30 D15 D10 Cc Cu
0.366 0.222 0.189 0.128

9.64 0.420 0.292 0.185 0.115

1.38 0.306 0.252 0.144

MATERIAL DESCRIPTION USCS NAT, MOIST,

o Silty, medium to fine SAND Sivl 22%
C]Slightly silty, gravelly SAND SP-SM 19%
z_ Slightly gravelly, siRv, medium to fine SAND SM 15%

Remarks: Project: Third Runway West Wall
o

r_ Client: I-INTB

z_ © Source: HC00-BI06 Sample No.: S-3

{2 Source: HC00-B108 Sample No.: S-3

Source: HC00-B111 Sample No.: S-4

V-I--
J4978-21 3/10/2000

_,_t,'r(_ _ Figure No. a-6
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PARTICLE SIZE DISTRIB?TION TEST REPORT

tl '

,- _ :i '_ ! li i i il I I

0 200 10 ' . _ 0. 0.001

% GRAVEL % SAND % FINES
% + 3"

CRS. FINE CRS. MEDIUM FINE SILT CLAY

o 0.0 0.0 2.3 1.8 6.9 35.8 36.9 16.3

[] 0.0 0.0 0.5 0.2 1.8 7.8 44.5 45.2

A 0.0 0.0 0.0 0.1 0.1 1.4 56.8 41.6

i LL PI D85 D60 DS0 D30 D15 D10 Cc Cu

27 12 0.357 0.145 0.0666 0.0349 0.0043 0.0023 3.61 62.21

] 9 4 0.0398 0.0077 0.0058 0.0020
41 13 0.0104 0.0067 0.0058 0.0037 0.0015

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Very sandy, lean CLAY CL 23%
D Slightly sandy CLAY-SILT CL-ML 14%

A Very clayey SILT ML 31%

Remarks: Project: Third Runway Wcstside
o

D Client:

o Source: HC00-B107 Sample No.: S-3

[2 Source: HC00-B]]0 Sample No.: S-4

Source: HC00-Bll0 Sample No.: S-11

M J4978-21 3/10/2000

HaRTCROWSER Fi_ No.S-Z
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PARTICLE SIZE DISTRIBUTION TEST REPORT 1

IJ_

I

I
I

200 lOO 10 1 0.1 0.01 0.001 J
GRAIN SIZE- mm

% GRAVEL % SAND % FINES%+3"
CRS. FINE CRS. MEDIUM FINE SILT CLAY

o 0.0 6.1 0.2 0.2 2.2 77.7 13.6

[] 0.0 0.0 10.7 2.9 13.1 61.0 12.3

zx 0.0 7.5 9.7 11.9 39.2 28.5 3.2

t LL PI D85 D60 DS0 D30 DIS D10 Cc Cu

o 0.331 0.210 0.186 0.140 0.0833

1.36 0.357 0.311 0.211 0.0922

5.80 1.06 0.714 0.408 0.281 0.236 0.66 4.51

MATERIAL DESCRIPTION USCS NAT. MOIST.
o Slightly gravelly, silty, fineSAND SM 21%
[] Slightly gravelly, silty, medium to fine SAND SM 18%
/x Gravelly SAND SP 17%

Remarks: Project: ThirdRunway Westside
o

D Client: I-]I,JTB

o Source: HC00-B107 Sample No.: S-5

D Source: HC00-B124 Sample No.: S-6

Source: HC00-B126 Sample No.: S-3
• J

V_ .14978-21 3/10/2000

J_P'_OW_ Figure No. B-8

AR 051446



PARTICLE SIZE DISTRIBUTION TEST REPORT

,=,
Z

200 100 10 1 0.1 0.01 0.001
GRAIN SIZE- mm

I % + 3" % GRAVEL _ % SAND % FINES

CRS. FINE liii I MEDIUM FINE SILT CLAY

[ l_ 0.0 0.0 0.0 0.2 2.2 79.2 18.4

0.0 0.0 O.1 0.4 64.8 34.7

LL PI I O8s D60 DS0 D30 D15 D10 Cc Cu30 4 I 0.0349 0.0191 0.0156 0.0091 0.0041 0.0024 1.76 7.81

18 3 3.14 0.192 0.0891 0.0492 0.0191 0.010l 1.24 19.04

43 17 0.0152 0.0091 0.0074 0.0041

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Clayey SILT ML 31%
3 Slightly clayey, gravelly, very silty, medium to fine SAND SM 15%

tx Very clayey SILT CL 30%

Remarks: Project: Tt_rd R.u_wayWestsid¢
o

[] Client:

o Source: HC00-Blll Sample No.: S-3

D Source: HC00-B]]I Sample No.: S-6

Source: HC00-Bl11 Sample No.: S-12

J J

F_ J4978-21 3/10/2000

H__OWrJ_R Figure No. B-9

AR 051447



PARTICLE SIZE DISTRIBUTION TEST REPORT

• i i _ _

_ ,,,, i I

ii . ,,, ? ,_ i_

f I 'i I ',"i I 11fir
200 100 10 1 0.1 O.01 0.001

GRAIN SIZE- mm

% GRAVEL % SAND % FINES'
% + 3"

CRS. FINE CRS. MEDIUM FINE SILT CLAY

_ 0.0 0.0 2.5 3.6 20.9 53.0 20.0
0.0 0.0 10.0 3.7 13.8 34.7 37.8

0.0 0.0 2.1 2.8 18.6 "/0.2 6.3

LL PI D85 D60 D$O D30 D15 D10 Cc Cu
0.658 0.324 0.266 0.153

1.50 0.273 0.188

0.513 0.338 0.300 0.230 0.167 0.118 1.32 2.88

MATERIAL DESCRIPTION USCS NAT. MOIST.
o Silty, medium to'free SAND SM 17%

[3 Slightly gravelly, very silty, medium to free SAND SM 10%
Slimily silty, medium to free SAND SP-SM 25%

Remarks: Project: Third Runway
O

[] Client:

o Source: HC00-BII3 Sample No.: G-1

O Source: HC00-Bll9 Sample No.: S-5

A Source: HC00-B119 Sample No.: S-'/.--....--------

J4978-2 ] 3/31/2000

_lar__= _ Figure No. B- 10

AR 051448



PARTICLE SIZE DISTRIBUTION TEST REPORT

z

.=,
n

200 100 10 1 O.1 0.01 0.001
GRAIN SIZE - mm

%GRAVEL % SAND % FINES
% + 3"

CRS. FINE CRS. MEDIUM FINE SILT ,I CLAY

0.0 0.0 10.4 4.6 13.0 43.1 28.9

0.0 6.3 1.5 2.6 16.I 49.5 24.0

0.0 0.0 2.I 0.8 17.2 67.3 12.6

LL PI D85 D60 DS0 D30 D15 D10 Cc Cu

2.00 0.298 0.226 0.0839

0.748 0.314 0.255 0.125

0.482 0.310 0.270 0.196 0.0973

MATERIAL DESCRIPTION USCS NAT. MOIST.

O Slightly gravelly, silty, medium to fine SAND SM 15%
D Slightly gravelly,silty, medium to fme SAND SM 51%
zx Silty, medium to free SAND SM 27%

Remarks: )Project: Third Runway Westside
o

[] Client: HNTB

o Source: HC00-B114 Sample No.: S-3
[] Source: HC00-B115 Sample No.: S-2

Source: HC00-BI16 Sample No.: S-2

J4978-21 3/10/2000
R_W'O_rOW$_ r_,.roNo.e-_l

AR 051449



PARTICLE SIZE DISTRIBUTION TEST REPORT 1
_=

I,,=,
Z

I
200 100 10 1 0.1 0.01 0.001 I

GRAIN SIZE - mm

% GRAVEL % SAND % FINES
% + 3" L

CRS. FINE CRS. MEDIUM FINE SILT CLAY I

0.0 0.0 0.2 0.2 2.8 35.9 53.7 7.2

I

0.0 0.0 0.5 0.9 2.8 7.4 30.3 58.1 I

0.0 0.0 3.1 0.8 1.9 64.7 29.5 [

LL PI D85 D60 DS0 D30 D15 D10 C c C u [

NV NP 0.217 0.0736 0.0622 0.0443 0.0175 0.0094 2.83 7.84

38 15 0.0464 0.0053 0.0040 0.0019

0.271 0.173 0.146 0.0768
!

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Very sandy SILT ML 18%

[] Slightly sandy, lean CLAY CL 29%
Silw, free SAND SM 25%

Remarks: Project: Third Runway Westside
O

I

[] Client: _ [

o Source: HC00-B115 Sample No.: S-4

[] Source: HC00-BI29 Sample No.: S-3 |
Source: HC00-B140 Sample No.: S-5 1

U J4978-21 3/10/2000

__O W_.R Figure No. B-12 I

AR 051450



PARTICLE SIZE DISTRIBUTION TEST REPORT

! ,_ i ii
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200 100,1:

I lo I o.1 o.ol oool

GRAIN SIZE - mm

% GRAVEL % SAND % FINES

_ % �3"CRS. FINE CRS. MEDIUM FINE SILT CLAY

2 0.0 0.0 0.0 0.I 5.4 81.8 12.7

0.0 0.0 2.1 2.9 18.9 71.7 4.4

LL PI D85 D60 DS0 O30 D15 D10 Cc Cu

0.362 0.247 0.215 O.158 0.0969

0.516 0.342 0.303 0.235 O.175 O.148 1.09 2.30

MATERIAL DESCRIPTION USCS NAT. MOIST.

!O Silty, medium to free SAND SM 21%
£3 Medium to free SAND SP 25%

Remarks: Project: Third Runway Westside
o

D Client:

o Source: HC00-B117 Sample No.: 5-5

[] Source: HC00-B118 Sample No.: S-7

[r J4978-21 3/I0/2000
NtIM'O1OW$_ _o_o.B-I_

AR 051451



PARTICLE SIZE DISTRIBUTION TEST REPORT I

i

I
J

I

i

200 100 10 1 0.1 0.01 0.001 I
GRAIN SIZE -mm

% GRAVEL % SAND % FINES
%+3"

CRS. FINE CRS. MEDIUM FINE SILT CLAY

o 0.0 0.0 0.0 0.0 1.3 5.1 72.4 21.2

[] 0.0 0.0 4.3 4.4 8.3 22.2 33.3 27.5

n 0.0 0.0 0.8 0.6 4.1 12.2 43.0 39.3

LL PI DSG D60 D50 D30 D15 D10 Cc Cu
Oi 30 4 0.0483 0.0215 0.0152 0.0083 0.0033 0.0015 2.20 14.80

[] 29 14 0.531 0.0666 0.0216 0.0059

n 41 16 0.169 0.0102 0.0073 0.0036 0.0016

MATERIAL DESCRIPTION USCS NAT. MOIST, ,
0 Slightly sandyl clayey SILT ML 32%

O Very sandy, lean CLAY CL 20%
n Yew clayey SILT CL 25%

Remarks: Project: Third Runway Westside
o

D Client: H_TTB

o Source: HC00-BII8 Sample No.: S-2

[] Source: HC00-BII8 Sample No.: S-4

a Source: HC00-BII8 Sample No.: S_
B'B
-j-

J4978-21 3/10/2000

#_RT_O_ FigureNo.B-14

AR 051452



PARTICLE SIZE DISTRIBUTION TEST REPORT

¢
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i lll!}F '+ Ililr,l! i :! _ + +.,._

t

IIlill_ ' _ Ilill++_i+.i !! , _i+ +i

i ,,I,Ill'i_"+i'_ Iilli"1_i i'i+_'_,...,.i]llill2 ] illli ,,
2oo loo lo 1 .o.1 o.ol o.ool

GRAIN SIZE -mm

% GRAVEL I % SAND % FINES

I_lcs_,°° °° "° '++ '"0.0 0.0 3.3 7.1 10.8 35.5 43.3

0.0 7.7 5.6 16.2 33.8 28.9 7.8

i LL PI D8S I D60 DS0 D30 D15 D10 Cc Cu0.753 I 0.532 0.462 0.340 0.246 0.172 1.27 3. l0

0.598 0.218 0.135

4.18 1.07 0.674 0.343 0.189 0.125 0.88 8.60

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Slightly silty, fine to medium SAND SP-SM 32%
[] Very silty SAND SM 14%

Slightly silW__,avellv SAND SP-SM 14%

Remarks: Project: Third Ruaway
0

Client:

o Source: HC00-TPll0 Sample No.: S-3

n Source: HC00-TP112 Sample No,: $-2
A Source: HC00-BI20 Sample No.: S-6

J4978-21 3/29/2000
H4RTOCOWSER ri_ro_o.B-Is

AR 051453



PARTICLEsIZE DISTRIBUTIONTEST REPORT

[_ ,j i _ i,i I
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I

:i != ,, I
i lll i i II

200 100 10 1 0.1 0.01 0.001

GRAIN SIZE- mm

% GRAVEL % SAND % FINES
% + 3"

CRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 5.0 9.3 18.7 48.7 18.3

0.0 3.0 18.4 5.3 12.9 32.2 28.2

0.0 5.7 7.8 7.3 22.1 37.2 19.9

LL PI D85 D60 DS0 D30 ., D15 D10 Cc Cu

1.83 0.359 0.290 0.170

9.06 0.417 0.278 0.0901

4.08 0.467 0.351 0.184

MATERIAL DESCRIPTION UBCS NAT. MOIST.

o Slimily gravelly, silty SAND "SM 19%

[] Gravelly, silty SAND SM 11%

Gravelly, silW SAND SM 17%

Remarks: Project: Third Runway
©

Client:

A o Source: HC00-B121 Sample No.: S-2

t3 Source: HC00-B122 Sample No.: $-5

Source: HC00-B128 Sample No.: S-2

B'B

J4978-2 ] 3/29/2000

/'_RTOi_OW_ Figure No. B- 16

AR 051454



PARTITRIBUTION TEST REPORT

Z

200 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm

% + 3"
CRS. FINE MEDIUM FINE SILT T c_Y

0.0 0.0 5.9 14.1 32.5 42.7

0.0 0.0 4.9 9.3 58.8 25.7

0.0 0.0 2.1 8.2 40.8 47.3

W L b J
0.940 0.250 0.158

0.434 0.2 ] 1 0.152 0.0845

0.371 0.168 0.0984

MATERIAL DESCRIPTION USCS NAT. MOIST.

Slightly gravelly, very silty, medium to free SAND SM 16%
lo Silty, medium to free SAND SM 21%

A V silty, medium to fine SAND SM 23%

Remarks: Project: Third Runway
o

O Client: HNTB

A o Source: HCOO-BI23 Sample No.: S-8

n Source: HC00-B125 Sample No.: S-2

Source: HC00-B130 Sample No.: G-1

II'll

MJr 34978-21 3/31/2000

_u_'r(_OWSER Figure No. B-17

AR 051455



PARTICLE SIZE DISTRIBUTION TEST REPORT 1

1

I

I
,,=,
z
,7"

,,=,
n

2oo lOO lo 1 ol O.Ol o.ool
GRAIN SIZE - mm

% GRAVEl % SAND % FINES
% + 3"

CRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 9.0 4.7 19.6 48.9 17,8

0.0 0.0 12.8 3.8 8.5 38.3 36.6

LL PI D85' O60 DS0' D30 DIS D!0 Co Cu

1.44 0.366 0.301 O.185

3.12 0.229 0.164

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Slightly gravelly, silty, medium to free SAND SM 20%
O Gravelly, very silty, medium to fine SAND SM 17%

Remarks: Project: Third Runway West Wall
O

[] Client: Ht¢l_

o Source: HC00-B127 Sample No.: S-1

[] Source: HC00-BI31 Sample No.: $-2

J
r-,- .1"4978-21 3/10/2000

Hd_I_,CROWS_ FigureNo. B-18

AR 051456



PARTICLE SIZE DISTRIBUTION TEST REPORT

lliFr il l

illI,,,, J

i lll lit ..... Ill

JJllJ i]llr J]l i IIJ
200 100 10 1 0.1 0.01 0.001

GRAINSIZE- mm

O" GRAVEL I J °'. sAND °_ FINE_

% + 3" CRS. FINE CRS. MEDIUM FINE SILT CLAY

o o.o o.o 1.o I lO I 7.1 84.2 6.7

[] 0.0 0.0 0.0 ] 0.3 I 5.8 62.3 31.6/', 0.0 15.3 5.4 2.6 7.3 36.6 32.8

LL PI D85 , D60 DS0 D30 D15 [ D10 Cc Cu0.387 0.268 0.236 0.183 0.128 I 0.0927 ! .34 2.89

0.297 0.183 0.153

19.2 0.267 0.182

MATERIAL DESCRIPTION USCS NAT. MOIST.

9 Slightly silty, medium to f'me SAND SP-SM 27%

"7Very silty, medium to free SAND SM 26%

a Gravelly, ve_, sil_, medium to fine SAND SM 13%

Remarks: Project: Third Runway Westside
o

Client:

a o Source: HC00-BI29 Sample No.: S-4

[] Source: HC00-BI39 Sample No.: $-2

Source: HC00-B140 Sample No.: $-6

J4978-21 3/10/2000

/'_=__'I/'_ER FigureNo.B-19

AR 051457



PARTICLE SIZE DISTRIBUTION TEST REPORT i

I

:! i!

2oo _oo lo 1 o.I o.ol o.om
GRAIN SIZE -mm

% GRAVEL % SAND % FINES
% 3

CRS. FINE CRS. MEDIUM FINE SILT CLAY
/

o 0.0 0,0 0.0 0.0 1.5 11.5 51.9 35.1

0.0 0.0 0.0 0.1 3.5 54.8 41.6

LL PI D85 D60 , DS0 D30 D15 ..... D10 Cc Cu

37 15 0.0455 0.0109 0.0081 0.0041 0.0015

0.296 0.182 0.144

MATERIAL DESCRIPTION USCS NAT. MOIST.

,o Sandy CLAY CL 33%
rnVery silty, free SAND SM 17%

Remarks: Project: ThirdRunway
(3

c? Client: I-]NTB

o Source: I-IC00-B132 Sample No.: $-5

[3 Source: I-IC00-B132 Sample No.: S-10

-B'B
r-IF J497S-21 3/31/2000

/'_RTCRO W_.R Figure No. B-20

AR 051458



PARTICLESIZE DISTRIBUTIONTEST REPORT
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200 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm

I1 ,_G_VELFINE CRS.5.Z "_SAND SILT"_F,NES

% + 3" CRS. MEDIUM FINE I CLAY
0.0 7.5 9.0 2.8 7.4 18.5 54.8

0.0 0.0 4.6 13.2 43.5 33.6

LL PI D85 D60 D50 D30 D15 D10 Cc I Cu

7.74 0.15 l

0.742 0.249 0.184

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Gravelly, sandy SILT ML 15%
[] Very silty SAND SM 14%

Remarks: IProject: Third Runway Westside
o

[] Client:

o Source: HC00-BI34 Sample No,: $-2

0 Source: HC00-B134 Sample No.: S-5

_J

J4978-21 3/10/2000

_RT_O_ FigureNo.B-21

AR 051459



PARTICLE SIZE DISTRIBUTION TEST REPORT 7
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z
,7

g
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200 100 10 1 0;1 O.01 0.001

__ GRAIN SIZE - mm

%+ 3" CRS. T FINE MEDIUM FINE SILT CLAY

0.0 12.1 17.2 37.7 24.1

0.0 7.2 14.1 35.3 39.3

3.39 0.397 0.288 0.128

0.989 0.250 0.165

MATERIAL DESCRIPTION USCS _NAT. MOIST.
o Gravelly, silty SAND SM 9_
n Slightly gravelly,verysilty,medium to coarse SAND SM

Remarks: Project: Third Runway
o

E_ Client:

o Source: HC00-Bt38 Sample No.: $-5

[] Source: HC00-B300 Sample No.: $=4

n
J-4978-26 6/14/2000

AR 051460



PARTICLE SIZE DISTRIBUTION TEST REPORT

z
Z

200 loo lo 1 o.1 o.ol o.om
GRAINSIZE - mm

CRS. FINE ] CRS. I MEDIUM FINE SILT I CLAY
0.0 0.0 6.2 3 6 8.2 50.3 31.7

0.0 0.0 1.7 1 9.7 62.0 24.9

LL PI D85 D60 D$O D30 D15 D10 Cc Cu

0.524 0.217 0.171

0.395 0.228 0.194 0.126

MATERIAL DESCRIPTION USCS NAT. MOIST.

Slightly gravelly, very silty, medium to free SAND SM 20%
2 Silty, medium to free SAND SM 21%

Remarks: Project: Third Runway West Wall
o

[] Client: HNTB

o Source: HC00-B141 Sample No.: S-3

[] Source: HC00-B145 Sample No.: S-3

n
-F J4978-21 3/10/2000

/_/rrCRowsF.R ri_,oNo.a.23

AR 051461



PARTICLE SIZE DISTRIBUTION TEST REPORT I

I
,=,
Z

200 100 10 1 0.1 0.01 0.001

GRAIN SIZE -mm

% GRAVEL % SAND % FINES
% + 3"

CRS. FINE CRS. MEDIUM FINE SILT CLAY

o 0.0 0.0 0.0 0.0 0.2 14.5 80.7 4.6

[] 0.0 0.0 4.7 2.1 9.8 30.9 52.5

( LL PI D86 D60 D$ 0 D30 DIS D10 C c Cu

o 25 NP 0.0746 0.0509 0.0439 0.0296 0.0178 0.0121 1.42 4.19

3 0.464 0.149

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Sandy SILT _ 26%

[] Very sandy SILT-CLAY ML 14%

Remarks: Project: Third Runway Westsid¢
0

[] Client: HHTB

o Source: HC00-B142 Sample No.: S-3

[] Source: HC00-B146 Sample No.: S-3

L

J4978-21 3/10/2000

_l_Pr_o w_._ Figure No. B-24

AR 051462



PARTICLE SIZE DISTRIBUTION TEST REPORT

7

200 100 10 1 . 0.1 0.01 0,001

GRAIN SIZE - mm
% GRAVEL % SAND % FINES

% �3"CRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 5.7 4.3 14.0 36.4 39.6

0.0 0.0 0.3 0.6 8.9 78.8 11.4

0.0 0.0 5.5 2.9 13.1 40.7 37.8

LL PI D8S D60 DS0 D30 D15 D10 Cc Cu

0.760 0.247 0.164

0.391 0.267 0.232 0.172 0.116

0.607 0.239 0.167

MATERIALDESCRIPTION USCS NAT. MOIST.

Slightly gravelly, very silty, medium to free SAND SM 11%
[] Slightlysilty, medium to free SAND SP-SM 26%

Slightly gravelly, very si!ty, mediumto fine SAND SM 13%

Remarks: Project: Third Runway West,side
O

[] Client: I-]2qTB

z_ o Source: I-IC00-B142 Sample No.: 5-6

[] Source: HC00-B144 Sample No.: S-2
tx Source: HC00-B146 Sample No.: S-4

rT_ J4978-21 3/10/2000

_J__O_ Figure No. B-25
i,

AR 051463



PARTICLE SIZE DISTRIBUTION TEST REPORT I
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200 100 10 1 011.... 0.01 O.001
GRAIN SIZE - mm

% GRAVEL % SAND % FINES
% + 3"

CRS. FINE CRS. MEDIUM FINE SILT CLAY
o 38.1 13.1

0.0 0.0 0.0 0.1 5.9 81.8 12.2

/x 0.0 0.0 5.3 3.0 17.5 46.5 27.7

LL PI D8S D60 DSO D30 D1$ D10 Cc Cu

0.0674 0.0160 0.0060 0.0038

0.307 0.209 O.186 O.142 0.0 )09

0.695 0.297 0.231 0.0935

MATERIAL DESCRIPTION USCS NAT. MOIST.
:o 15%

[] Silty, medium to t'meSAND SM 6%
Slightly gravelly_silW,medium to fine SAND SM 15%

Remarks: Project: Third Runway
o

[] Client:

Z_ o Source: HC00-B302 Sample No.: S-5

[] Source:HC00-B303 SampleNo.:S-2
z_ Source: HC00-B303 Sample No.: S-7

_IL
rl- j.4978-31 8/18/2000

I'L_IrrQ_M/'_R FigureNo. B-26

AR 051464



PARTICLE SIZE DISTRIBUTION TEST REPORT
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_ I _ ! ' i i i i
2oo loo lo 1 0.1 o.01 o.ool

GRAIN SITE - mm

% 'GRAVEl. % SAND % FINES
% + 3"

CRS. FINE CRS. MEDIUM FINE SILT CLAY

o 0.0 0.0 30.9 13.9 27.2 17.8 10.2

40.8 25.6

A 66.2 11.6

x LL PI ...... DSS D60 D50 D30 D15 D10 Cc Cu

o 11.6 232 1.34 0.466 0.135

26 10 0.0415 0.0198 0.0062 0.0019

A 28 6 I 0.0441 0.0325 0.0185 0.0079 0.0034 2.2{; 12.84

MATERIAL DESCRIPTION USCS NAT. MOIST.

o' Slightly silty, very gravelly SAND SP-SM 3%
CL 19%

CL-ML 30%

Remarks: Project: Third Runway

o

[_ Client:

n o Source: HC00-B305 Sample No.: S-2

_] Source: HC00-B305 Sample No.: S-4
Source: HC00-B306 Sample No.: S-3

-I-
J-4978--31 8/18/2000

_C.ROWS_ _:_ _o.B-z

AR 051465



PARTICLE SIZE DISTRIBUTION TEST REPORT I
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M SILT I CLAY

_/4::

LL PI D85 D60 DS0 D30 D15 D10 Cc Cu

1.17 0.251 0.182
1.19 0.250 0.172

4.35 0.377 0.273 O.116

MATERIAL DESCRIPTION USCS NAT. MOIST.

3 Slightly gravelly, very silty, medium to free SAND SM 16%
3 Slightly gravelly,very silty, medium to free SAND SM 15%

Crravellyr silty SAND SM 8%

Remarks: Project: Third Runway
O

[] Client: I-]NTB

zx o Source: HC00-B306 Sample No.: S-4

[] Source: HC00-B306 Sample No.: S-5
zx Source: HC00-B307 Sample No.: S-3

L
rqI-

J-497 8-31 8/18/2000

_rC_o WSF.R Figure No. B-28

AR 0514,66



PARTICLE SIZE DISTRIBUTION TEST REPORT

100 i i ! : i i _ _ i i i i! t il _ HI, l_ _ ,_

70

_ i i i i ? ! _il . i i, i

i i i i r i i i il :i _'_ i Illl,, Illl!_ ,, rIi=
a_ i e i , ii j i i i \ i i ,,o_ i ii ,i lil,,i kli ,

,,,i { I_ r III _:ii '
! !_ i i ! _.iT =

,o i , i i' ',i,,, _; ! , , ! i!
ii i} ii :i' i i

:li!ii i'l i' I]i'i i iii , '
o-2_ lo _._._RAINSIZE - mm o._ o.o_ o.m_

% GRAVEL % SAND % FINES
% + 3"

CRS. FINE CRS. MEDIUM FINE SILT CLAY

"o 0.0 0.0 0.1 0.2 6.5 73.4 19.8

ir_ 0.0 7.8 14.2 5.2 13.6 32.8 26.4

zx 0.0 0.0 0.0 0.1 1.5 88.3 10.1

LL PI Das D60 D50 D30 O15 D10 Cc Cu

. 0.353 0.227 0.197 0.139
13.9 0.441 0.301 0.114

0.267 0.196 0.177 0.138 0.0959

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Silty, medium to free SAND SM 26
[] Gravelly, silty SAND SM 17%

t_ SliFhtlv silty, fine SAND ..... SP-SM 31%

Remarks: Project: Third Runway
(9

13 Client: HNTB

o Source: HCOO-AIO0 Sample No.: S-2

I3 Source: HC00-A105 Sample No.: S-2

z_ Source: HC00-AI09 Sample No.: S-4

J4978-21 3/20/2000

}I_rrOIoWSER Fi_eNoe-29

AR 051467



PARTICLE SIZE DISTRIBUTION TEST REPORT I

I= n _ 8

':ii!,,i IJ

i'li!t!l! ,i

 ,1i F ....
200 100 10 1 0.1 0.01 0.001

GRAIN SIZE - mm
%GRAVEL % SAND % FINES [

% + 3" ICRS. FINE CRS. MEDIUM FINE SILT I CLAY
i i

|

o 0.0 0.0 0.0 0.5 6.5 62.9 30.1

[] 0.0 0.0 0.4 1.1 6.6 57.4 34.5

N LL PI D85 D60 DS0 D30 D15 O10 Cc Cu
o 0.347 0.210 0.175

El 0.332 0.195 0.159

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Very silty, mediumto fm¢SAND SM 29%
[] Very silty, medium to fm¢ SAND SM 39%

Remarks: Project: Third RunwayWcstside
o

Client:

o Source: HC00-A137 Sample No.: S-3

[3 Source: HC00-A]43 Sample No.: S-3

r _- J497S-21 311012000

i_,___J_ Figure No. B-30

AR 051468



GRAI N S ! ZE D I STR I BUT I ON TEST REPORT
•- = c

= _._ _ ......
........... _ o _ _ g _ 8

100 _ -_ _ ....

90

80

70
n/
bJ

z 60
i,

_ so
i,i

_ 4o
n

20

10

0

200 100 10.0 1 .0 0.1 0.01 0.001
GRAIN SIZE - mm

0.0 6.9 74-.4- 18.7

0.0 0.0 97.4 2.6

• 0.48 0.25 0.21 O. 129

O. 68 O. 35 O. 29 O. 172,

0.65 0.4-1 0.37 0.505 0.2591 0.2257 0.98 1 .8

MATERIAL DESCRIPTION USCS NAT. MOIST.

• Silty SAND SM 16%

• SIightly gravel ly, si Ity SAND SM 15%
• SAND SP 25%

Remarks: Project: 5rd Runway Phase I I

• Location: HC98-TP4, S-4

• Location: HC98-TP6, S-6

• Location: HC98-TP.7, S-8

J-4978-06 8/4/98

AR 051469



GRAI N S ! ZE D I STR I BUT I ON TEST REPORT
.- = _

h_ h_

,- ._ .-

100 ' - _' - -

90

8O

70
rY
bJ

z 60
h

z_ 50
U./
(D

_ 4o

30

2O

10

0
200 100 10.0 1.0 0.1 O.01 0.001

GRAIN SIZE - mm

• 0.89 0.,31 0.24- 0.126

• 1 .22 0.23 0.17

MATERIAL DESCRIPTION USCS NAT. MOIST.

• Slightly gravelly, silty SAND SM 15_

• SIightly gravel ly, very si I ty SAND SM 11_,

Remarks: Project: 3rd Runway Phase I I

• Location: HC98-TP8, S-5

• Location: HC98-TP10, S-4

II'il J-4978-06 8/4/9811.11

HAI',ITCI',IOW._.F.r_r_Q_B-32

AR 051470



GRATN STZE DISTRTBUTTON TEST REPORT
•- ,_ _

100 _ _ T - "--"-.\ " ,,_ _ _ _ ? gIlk

_o.. '_ll_ , , II
_I_l_ _ ' il70 I :

II Jl_ 50

40 i: " , '::, Ill30 _!

: iD
i

20 : !i

ItllO _ :.1 I

o : _lfF lie
200 100 10.0 1 .0 O, 1 0.O1 0.001

GRAI-N STZE - mm

i %+75mm % GRAVEL % SAND % STLT I 7o CLAY

• 0.0 .32.7 40..3 27.0

LL PT D85 D60 D50 D30 D15 D10 Cc Cu

• 10.23 1 .48 0.75 O. 114-

MATERTAL DESCRTPT'I-ON USCS NAT. MOTST.

• Si I ty, very gravel ly SAND SM 19_

RemQrks: Project: 3rd Runwey

• Location: HC99-TP1, S-2

n
U J-4978-06 3/9/99

NANTCFIOW$'I_N F_gureS-_

AR 051471



GRAIN SIZE DISTRIBUTION TEST REPORT I
6
•- c =

............ o o _ g
100 _ '_ '_ "" _"" " "_- " " "_ _

I

r[l IJll! I Illl lllll8(? i

_60 , .

_ li I1

30

_o Jill_ \ IH Ifl[
o : Ill ',_: lill
200 100 10.0 1 .0 0. 1 0.01 0.001

GRATN STZE - mm

%+75,,,,,, % GRAVEL % SAND % SILT % CLAY

• 0.0 24-.7 72..3 3.0 I
I• 0.0 27.5 65. 1 7.4-

I
LL pT D85 D60 D50 D30 D15 DIO Cc Cu

• 8.51 1 .55 0.85 0.523 0.3610 0.3027 0.58 5.1

1 I0147 1 . 4-1 0.58 0. 305 O. 1862 0. 1245 0153 11 I # -- I I

MATERTAL DESCR]::PTTON USCS NAT. MOTST.

• Gravel ly SAND SP 18_

• Slightly silty, gravelly SAND SP-SM 157,

Remarks: Project: 3R 99 Fill

• Location: HC99 -TP1 , S-3

• Location: HC99 -TP9, S-4

L
J -4-978-05 4-/24-/99

HItII1TCtlIOW._'I_t F_ureB-Z4

AR 051472



PARTICLE SIZE DISTRIBUTION TEST REPORT

° Iii: 1
II _ Ffi _,iII

Itl,,! II ! ; 1F
200 100 10 1 0,1 0.01 0.001

GRAIN SIZE - mm

% GRAVEL % SAND % FINES
%+3"

CRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 7.6 6.3 20.8 52.2 13.1

E3 0.0 0.0 4.0 4.8 15.3 36.3 39.6

0.0 9.9 12.5 6.2 16.5 29.7 25.2

LL PI D8S D60 DS0 D30 015 DIO Cc Cu

O 1.74 0.378 0.312 0.211 0.118

0.762 0.253 0.171

11.4 0.545 0.357 0.168

MATERIAL DESCRIPTION USCS NAT. MOIST.

Io Slighlty gravelly, silty SAND SM 13%
ir_ Very silty, medium to free SAND SM 12%

Gravelly, silty SAND SM 15%

Remarks: Project: Third Runway Westside
o

D Client:

o Source: HC00-TPI00 Sample No.: S-2

[] Source: HC00-TPI02 Sample No.: S-3

Source: HC00-TP103 Sample No.: $-1

r #- J4978-21 3/10/2000

_rrO_w_,R Figure No. S-3S

AR 051473



PARTICLE SIZE DISTRIBUTION TEST REPORT J

' i j q i = _ :, ]

[,_ :

:_ i .v
i i _ II(ll 4

! i
I i i g IIII

Z ' : i li IIII
_. " i i

_ • ! ! i• ' _ _ Illl

3. : ' I

- ! ! !

i

:: :: ::

; i ; IIII
_ i :, i i

: ! i i !' 1111
: , : I

i _ I !J• ,,, ,

200 16o lO 1 o.1 o.ol o.om
GRAIN SIZE - mm

% GRAVEL % SAND % FINES
% + 3"

CRS. FINE CRS. MEDIUM FINE SILT CLAY

O 0.0 0.0 6.1 3.4 11.6 30.6 48.3

[] 0.0 0.0 3.7 3.3 11.3 63.4 18.3

0.0 0.0 0.0 0.0 0.5 83.3 16.2

LL PI D85 D60 D50 'D30 D15 Di0 C c Cu

0.672 0.189 0.0916

0.531 0.293 0.246 0.162

0.230 0.163 0.140 0.0982

MATERIAL DESCRIPTION USCS NAT. MOIST.

Slightly gravelly, very silty, medium to free sAND SM 26%
-_ Silty, medium to free SAND SM 20%

Sil,ty,free SAND .... SM 27%

Remarks: Project: Third Runway Westside
O

[] Client:

o Source: HC00-TP104 Sample No.: S-3

[] Source: HC00-TP]06 Sample No.: S-4

A Source:HC00-TP108 Sample No.: S-4

rT J4978-21 3/10/2000
HglRTO?OW_.R Figur_No.B-36

AR 051474



PARTICLE SIZE DISTRIBUTION TEST REPORT

200 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm

i
% 3"

CRS. FINE MEDIUM FINE SILT T CLAY

0.0 7.9 17.0 12.8 42.1 15.6

0.0 0.0 0.0 4.8 86.2 9.0

0.0 0.0 8.2 11.8 41.9 35.1

13.5 0.465 0.338 0.195

0.356 0.243 0.213 0.161 O.113 0.0831 1.29 2.92

0.776 0.251 0.181

MATERIAL DESCRIPTION USCS NAT. MOIST.

O Silty, gravelly, medium to free SAND SM 17%

[] Slightly silty, free SAND SP-SM 6%

Sli tlv veil ve sil medium to fine SAND SM 13%

Remarks: Project: Third Runway Westside
o

[] Client: HNTB

o Source: HC00-TPII4 Sample No.: S-2

[] Source: HC00-TP116 Sample No.: S-2

Source: HC00-TPll8 Sample No.: S-3

V_ J4978-21 3/10/2000
_J_TO_W_.R FigureNo.B-37

AR 051475



PARTICLE SIZE DISTRIBUTION TEST REPORT

' I

I

Z
Z

JJ

2o0 loo lo 1 ol o.m oool
GRAIN SIZE - mm

% GRAVEL % SAND % FINES
%+3"

CRS. FINE CRS. MEDIUM FINE SILT CLAY

o.o o.o o.o 0.2 1.6 82.8 ]5.4
0.0 0.0 15.7 5.0 14.3 36.1 28.9

_x 0.0 0.0 12.6 4.5 14.1 38.5 30.3

"
LL PI D85 D60 DSO D30 D15 D10 Cc Cu

0.238 0.179 0.158 0.112

5.80 0.357 0.261 0.0851

3.04 0.319 0.236

MATERIAL DESCRIPTION OSCS NAT. MOIST.

o Silty, free SAND SM 13%
D Gravelly, silty SAND SM 14%

__ ,Gravelly, very silt}', medium to free SAND SM 10%

Remarks: Project: Third Runway Westside
o

Client: HN_

o Source: HC00-TPI20 Sample No.: S-I

O Source: HC00-TP123 Sample No.: S-3

Source: HC00-TP125 Sample No.: S-3

IJ

V_ J4978-21 3/10/2000

__O_ Figure No. B-38

AR 051476



PARTICLE SIZE DISTRIBUTION TEST REPORT

200 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm

T % GRAVEL % SAND % FINES

0.0 _ _ _ _2.3 10.3 38.6 41.7oo 4004__,.,___0.3,,, 6,,
0.564 0.211 0.137

0.263

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Slightly gravelly, very silty, medium to fine SAND SM 13%
[] Verysandy SILT ML 22%

Remarks: Project: Thh-dRunway Westside
o

[] Client: HNTB

o Source: HC00-TP127 Sample No.: S-3

O Source: HC00-TP129 Sample No.: 8-2

J4978-21 3/10/2000

J_i_?OW_F_ Figure No. B-39

AR 051477



PARTICLE SIZE DISTRIBUTION TEST REPORT I

i l i ,:_x Ili IlrJr
II _ _ I/li!!FIF IIIFI
rlJ ;_f_;iHII '\;:'d_J iilIFil Plllr

_ _ _ '

_ !i'{ ! ,i i
200 1OO 10 1 0.1 0.01 O.001

GRAIN SIZE -mm
% GRAVEL % SAND % FINES

% + 3"
CRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 13.0 10.8 15.7 30.4 30.1

0.0 0.0 19.2 I0.0 18.8 35.3 16.7

0.0 0.0 0.0 0.2 8.9 74.0 16.9
,,,

LL PI D8S D60 DSO D30 D18 D10 Cc Cu

3.97 0.415 0.279

6.17 (_.632' 0.397 0.218

0.401 0.309 0.274 0.192

MATERIALDESCRIPTION USCS NAT. MOIST.

o Gravelly, very silty SAND SM' 27%
[2 Silty, gravelly SAND SM 11%

Silty_medium to free SAND SM 19%

Remarks: Project: ThirdRunway
(3

o Client: HNTB

A o Source: HC00-TP130 Sample No.: S-1

[] Source: HC00-TP133 Sample No.: S-i
Source: HC00-TPI37 Sample No.: S-3

J-4978-22 3/16/2000
_OWSER r_w_No,s-4o

AR 051478



PARTICLE SIZE DISTRIBUTION TEST REPORT

¢

• s s i 8 =

i lFlil__ IHI i; ;lll;I
I

JIIIJl "
illlF _ , IliFI_,i _illlll I

 li/' Ii', ',ilIil
"' Jlill_ f llfl 1Z I .....

,, !11 ii

,z, == i

i, ! i_ i

' =; Ill ii_ Illillt i i _
i lll ,_,'_'_,''_ lill ,i_,,illlil tit

__ III i i Illil I Ii lllil! , :,
2oo lOO lO 1 0.1 O.Ol 0.001

GRAIN SIZF: - mm
% GRAVEL % SAND % FINES

%+3"
CRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 9.1 5.4 5.2 16.2 38.6 25.5

_] 0.0 4.2 11.2 5.0 14.3 42.1 23.2

010 13.7 4.6 2.4 10.8 ' 47.6 20.9

"LL Pl D85 D60 DSO D30 D15 DIO Cc Cu

4.27 0.366 0.266 ..... 0.]12
5.13 0.354 0.264 0.123

13.1 0.327 0.253 0.137

MATERIAL DESCRIPTION USCS NAT. MOIST.

Gravelly,siltySAND SM 17%

-1 Gravelly, silty SAND SM 20%
Gravelly, silty, medium to free SAND .. SM 13%

Remarks: Project: Third RunwaySouthEnd
O

o Client:

A o Source: HC00-TP202 Sample No.: S-3

D Source: HC00-TP203 Sample No.: S-3
Source: HCO0-TP204 Sample No.: S-2

J-4978-23 3/14/2000

_N_I_ Figure No. B-41

AR 051479



PARTICLESIZE DISTRIBUTIONTEST REPORT !

I
1

I

,,=,
z

n

200 100 10 1 0A 0.01 0.001
GRAIN SIZE -mm

J %GRAVEL % SAND % FINES"

% 3"
CRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 12.8 10.3 14.1 28.3 34.5
H

0.0 0.0 0.0 0.0 17.4 80.6 2.0

LL PI D8$ D60 DS0 D30 D15 D10 Cc Cu

4.13 0.323 0.200 I'

0.468 0.354 0.325 0.267 0.215 O.191 1.05 1.85

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Gravelly,verysilty SAND SM 22%
"7Medium to fine SAND SP 9%

Remarks: Project: ThirdRunwaySouthEnd
o

[] Client: HNTB

o Source: HC00-TP221 Sample No.: S-2
D Source: HC00-TP224 Sample No.: S-1

J-4978-23 6/15/2000

_r_t_Mif_ Fibre No.B-4 2

AR 051480



PARTICLE SIZE DISTRIBUTION TEST REPORT
¢

_ _ o

J IIlf !..... If
i ! .... 'i,i iraqi llfl\, i II
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? : ! i .....

, i _ i ::

II1', 1t ' "i

200 loo _o _ o._ o.o_ o.oo_
GRAIN SIZE - mm

% GRAVEL % SAND % FINES
% + 3"

CRS. FINE CRS. MEDIUM FINE SILT J CLAY
0.4 56.9 33.4

o 0.0 0.0 1.7 3.0 7.6[] 0.0 0.0 10.5 12.2 45.9 28.4

' 'LL PI D85 D60 D50 D30 D15 D10 Cc Cu

0.346 0.196 0.160

1.39 0.278 0.216 0.0920

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Very silty, medium to fine SAND SM 30%

7 Slightly gravelly, silty, medium to t'meSAND SM 22%

Remarks: Project: Third Runway
o

:_ Client: HNTB

o Source: HCOO-TP307 Sample No.: $-4

o Source: HC00-TP3tl Sample No.: S-2

• J

U J-4978-26 5/11/2000

_rr_w_,_ Figure No. B-4 3

AR 051481



PARTICLE SIZE DISTRIBUTION TEST REPORT i

I

1301 i 'lli I i :: :3=.,...1 li ; I
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_ i Illll I

3o:i 111!] ! !
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10 : :i f i_i i , _..
I _ Ii i _ llll I

ol ! _ !, !:: i I
2oo _oo lo _ o.1 o.ol o.ool

GRAIN SIZE - mm

% GRAVEL % SAND % FINES

% + 3"
CRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 1.9 1.8 8.6 29.1 58.6

0,0 0.0 5.2 4.7 16,2 40.2 33.7

LL PI DSS D$0 D50 D30 DIS D10 Cc C.

0.368 0.0872

0.860 0.276 O. 197

MATERIAL DESCRIPTION USCS NAT. MOIST.

:3 Very sandy SILT ML 16%

_ Slightly gravelly, very silty, medium to free SAND SM 13%

Remarks: Project: Third Runway
o

[] Client:

o Source:HCOO-'rP318 Sample No.: $-3

12 Source: HCOO-TP319 Sample No.: $-3

L

J-4978-26 5/11/2000

/'___1_ Figure No. B-44

AR 051482



LIQUID AND PLASTIC LIMITS TEST REPORT
60

CH or OH /
/

50 /tCL or 0L

x /_ 40
o /z

J)-
I---
H 30

° /H

m

5
_- 20 /

HATCHED /AREA TS • • •
/

10 ML-CL • //

_"_--._/-ZZ--/_--_._-JJ ML or 0L MH or OH
/

/

0
O 10 20 30 ¢0 50 60 70 80 90 100

LIQUID LIMIT

Location + Description LL PL PI -200 ASTM D 2487-90

• Hcgg-B45, S-2
38 22 1-6 Slightly sandy CLAY

• HC99-B45, S-3
33 17 16 Slightly sandy CLAY

• Hcgg-B45, S-4
27 15 12 Slightly sandy CLAY

HC99-B37, S-3
29 13 16 Sandy, clayey PEAT

Remarks; Project: 3rd Runway

Client:

Location: SeatTac A[rpot, Washington

m_
U J-4978-06 5/6/99

_LII_i_.,RO_ Figure B-45

AR 051483



LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicatesthe approximate/ / //" /upper limitboundaryfor natural soils -7 _
/ , oe,f +

I I O_
/

/
/

-- / ,,,l

/

,, ,O_Vll

///i_

i ///////_._,_Y/////'i ML or OL MH or OH

10 30 50 70 90 110 ILIQUIDLIMIT

Location + Description LL PL PI -200 USCS

• Source: HC00-B 10"7 Sample No.: S-2

Lean CLAY 26 15 1 l CL

• Source: HC00-B140 Sample No.: S-4

SILT 23 21 2 ML

=' Source: HC00-B142 Sample No.: S-4

CLAY-SILT 21 14 7 CL-ML

* Source: I-IC00-BI46 Sample No.: S-2

Lean CLAY 32 18 14 CL

• Source: HC00-AI37 Sample No.: S-5 I

LeanCLAY 27 15 12 I CL

Remarks: Project: Third Runway Westside I

• Client: HNTB [

• Location:

I
B'B

U J4978-21 3/10/2000 [
_iTi_..RO_ FigureNo. B-46 .

AR 051484



ii

LIQUID AND PLASTIC LIMITS TEST REPORT

Oase0,,ne,n0,c,,esOea00o,m,,e/ f"upperlimitboundaryfor naturalsoils _ /z /

/ / / / / /'//

/ " /
/

/ •
/ •

.... • z e

///////_" _///Y ML ¢_r0 L MH or 0 H

10 30 50 70 90 110
LIQUIDLIMIT

Location + Description LL i PL ' PI -200 uses

• Source: HC00-B107 Sample No.: S-3

-,z_re"san"4'',uylean CLAY 27 i 15 12 53.2 CL
i ,

• Source: I-IC00-BII0 Sample No.: S-4

Slighdy sandy__CLAY-SILT 19 15 4 89.7 CL-ML

• Source: HC00-Bll0 Sample No.: S-11

Very, clayey SILT 41 28 i 13 98.4 NIL

* Source: HC00-Bll 1 Sample No.: S-3 i

_,.:¢_la,,e,,SILT 30 26 I 4 97.6 ML
I

• Source: HC00-Blll Sample No.: S-6 ]
18 15 I 3 46.3 SM

Slightly clayey, gravelly, very silty, medium to t'm¢ SAND
i

Remarks: Project: Third Runway Westside

• Client: HNTB

• Location:

-I J4978-21 3/10/2000
_/rrO1ow_.R r_wo_o s-4z

AR 051485



LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates the approximate_ //"
upper limitboundaryfor naturalsoils ---/------ ------7 /" /1/

,. C_
/

__ // .....

-- /_',
/

X" [ T T---''--T_//x>///_i_;_: MI. or OL MH !r OH
10 30 50 70 90 110

LIQUID LIMIT

Location + Description 1 LL PL PI -200 USCS

• Source: HC()0-BII1 SampleNo.: S-12

Very clayey SILT 43 26 l? 99.5 CL

• Source: HC00-B115 Sample No.: S-4

Very sandy SILT NV NP NP 60.9 ML

• Source: HC00-B118 Sample No.: S-2

Slightly sandy, clayey SILT 30 26 4 93.6 ML

# Source: HC00-B118 Sample No.: S.J,

Very sandy, lean CLAY 29 15 14 60.8 CL

• Source: I-[C00-B118 Sample No.: S-6

Sandy, lean CLAY 41 25 16 82.3 CL

Remarks: Project: Third Runway Westside

• Client: I-INTB

• Location:

M_
Iv,_ J4978-21 3/10/2000

H,aRTCROWSB? r_gure_o.s., s

AR 051486



i

LIQUID AND PLASTIC LIMITS TEST REPORT
, ,,

Dashed lineindicatesthe approximate/ //" Jupper limitboundary for natural soils 7 _ /7

ii/I

//'/
/

/
/

/

-
//

-- lor
; i '" MLc,rOL MH i OH

10 30 50 70 90 110
LIQUID UMrT

l

Location + Description 'LL PL PI -200 U$CS

• Source: HC00-Bll3 Ss.mpl¢No.: S-2

SILT 21 18 3 ML

• Source:HC00-Bll9 SampleNo.: S-3
36 26 10 MLSILT

Remarks: Project: Third R.u._way

Client _NTB

Location:

U 14978-21 3/31/2000
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LIQUID AND PLASTIC LIMITS TEST REPORT I
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LIQUID LIMIT I

Location + Description LL PL PI -200 USCS
• Source:HCOO-B114 Sample No.: S-2

CLAY-SILT 25 19 6 CL-ML

• Source: HC00-B 115 Sample No.: S-3

Lean CLAY 33 20 13 CL

• Source: HC00-BII8 SampieNo.: S-5

Lean CLAY 43 23 20 CL

,j

Remarks: Project: ThirdRunwayWestsid¢

• Client:

Location:

Z_

U J4978-21 3/10/2000

_']'_i__ Figure No. B-SO
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LIQUID AND PLASTIC LIMITS TEST REPORT
i / i
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LIQUIDLIMIT

Location �DescriptionLL PL PI -200 USGS

• Sourco: HC00-TPII0 Sample No.: S-5

Lean CLAY 48 26 22 CL

m Source: HC00-TP111 sample No.: S-3

Lean CLAY 29 12 17 CL
t

• Source: HC00-BI20 Sample No.: S-5

Lean CLAY 30 17 13 CL

• Source:HC00-BI28 Sample No.: S-6

FatCLAY 53 21 32 CH

Remarks: Project: Third Runway
e

• Client:

Location:

• J

v_ J4978-21 3/29/2000

_, /"//l,J_/"ll_l_ 1:iv==No.S-5/
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LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUID LIMIT

Location + Description LL PL PI -200 USCS

• Source: HC00-BI23 Sample No.: S-9

Lean CLAY 33 16 17 CL

• Source: HC00-BI2_ Sample No.: S-5

SILT 44 28 16 ML

• Source:HC00-B132 Sample No.: S-5

SandyCLAY 37 22 15 87.0 • CL

• Source:HC00-BI32 SampleNo.iS-7

Fat CLAY 51 21 30 CH

• Source: HC00-B132A Sample No.: S-1

Lean CLAY 36 22 14 CL

Remarks: Project: Tldrd Runway I

• Client: HNq'B I

• Location: I

J4978-21 3/31/2000 I

L

r-y-

_C__ FigureNo.B-52 i
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LIQUID LIMIT

Location + Description LL PL PI -200 uses

• Source: HC00-B129 Sample No.: S-3

Slightly sandy,__lean CLAY 38 23 15 88.4 CL

• Som'ce: HC00-BI42 Sample No.: S-3

Sandy SILT 25 27 NP 85.3 ML

_emarks: Project: Third Runway Westside

Client:

Location:

n
U J4978-21 3/10/2000

HARTOIOW$_ ri_e No.n.s_

AR 051491



LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUIDLIMIT I

Location + Description LL PL PI -200 USCS

• Source: HC00-B137 Sample No.: S-2

Lean CLAY 27 17 10 CL

• Source: HC00-B138 Sample No.: S-3

CLA.Y-SILT 20 14 6 CL-ML

• Source: HC00-B300 Sample No.: S-3

Lean CLAY 29 16 13 CL

Remarks: Project: Third Runway

• Client: HNTB

Location:

JLJ

U J-4978-26 6/14/2000

_r(_t_W_.R Figure No. B-54
n

AR 051492
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LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUIDLIMIT

Location + Description LL PL PI -200 USCS

• Source: HC00-B302 Sample No.: S-.4
29 " 17 12

• Source: HC00-B305 Sample No.: S.-4
26 16 10 ":',.4 CL

• Source: HC00-B306 Sample No.: S-3
28 22 6 77.7 CL-ML

Remarks: Project: Third Runway
e

• Client:

Location:

rll

m,m /-4978-31 8/18/2000

_'_?O_V_.R Figure No. B'55
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LIQUID AND PLASTIC LIMITS TEST REPORT I
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LIOUID LIMIT

Location + Desc-iption LL PL PI -200 ASTM D 2487-90

• HC98-TP2, S-3, Depth 3.5 to 4.5 feet
36 25 11 SILT

• Hcg8--rP9, S-7, Depth 15 to 16 feet
47 23 24 Silty CLAY

• Hcg8-TP12, S-4, Depth 4 to 4.5 feet
49 29 20 Clayey SILT

:Remcrks: Project: 5rd Runway

Client:

Location: Seattle, Washington

n
U J-4978-06 8/3/98

H_r_CROWSF.. R Figure S-56

AR 051494



LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUID LIMIT

Location + Description LL PL PI -200 ASTM O 24.87-90

• HC-99/TP-,3, S-4-
Depth 10.5 (o 11 feet 58 27 31 Sligl_tlysandy, siltyCLAY

Remarks: Project: 3rd Runway

Client:

Location: SeoTac, Airport, Washington

J[

J-4978-06 3/9/99

_._F_I_C_I_I_II_I_._E _ Figure B-57

AR 051495
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LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUID LIMIT I
LocQtion LL PL PT -200 ASTM D 2487-90

41 HC99 -TP9,' S-,5
3¢ 19 15 CLAY

Remorks: Project: 3R 99 Fill I

Client:

Location: SeaTac Airport, Washington

I"il
U J-4978-05 4/24/99

_,,_I_C.,RO _ Figure B-58
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LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicatesthe approximate / //" //upper limitboundary for natural soils _-_/"
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LIQUIDLIMIT

Location + 'Description LL PL PI -200 USC

• Source: HC99-TP26 Sample No.: S-3

Slightly sandy, silw CLAY 23 16 7 CL-ML

• S'ourcel HC99-TP28 Sample No.: S-6

Slightly sandy, very silty CLAY 21 14 7 CL-ML

• source: HC99-TP32 Sample No.: S-4

Sandy, clayey SILT 34 24 l0 ML

• Source: HC99-TP34 Sample No.: S-4

Sandy, silw CLAY 29 19 10 CL

• Source: HC99-TP35 Sample No.: S-3

Slightly sandy, silty CLAY 29 20 9 CL

Remarks: Project: Third Runway Embankment

• Client: ThePort of Seattle

• Location: Sea-Tac International Airport

B

lUl J-4978-16 11/3/99

_R'r_ W_R Figure No. B-59

AR 051497



LIQUIDAND PLASTICLIMITS TEST REPORT
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,/ J C

/
/

¢i /#

._/>/_ ML or OL MH or OH
10 30 50 70 90 110

LIQUID LIMIT

Location + Description LL PL PI -200 USC

• Source: HC99-TP36 Sample No.: S-4

Silty CLAY 29 18 I I CL

• Source: HC99-TP36D Sample No.: S-3

Slightly sandy, silty CLAY 39 23 16 CL

• Source: HC99-B61 Sample No.: S-3

Slightly sandy, silty CLAY 31 20 11 CL

(' Source: HC99-B73 Sample No.: S-2

Slightly sandy, silw CLAY 27 18 9 CL

Remarks: Project: Third Runway Embankment
@

• Client: The Fort of Seattle

Location: Sea-Tac International Airport

U J-4978-16 11/12/99

_Ll_er_OW_._ Figure No. B=60

AR 051498



LIQUID AND PLASTICLIMITS TEST REPORT

Dashedlineindicatesthe approximate/ //" /

upperlimitboundaryfor naturalsoils 7------ /7 / /
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10 30 50 70 90 110
LIQUIDLIMIT

Location + Description I LL PL PI -200 USCS

• Source: HCOO-TPIO0 Sample No.: S-3 !

Lean CLAY ] 35 17 18 CL

• Source: HC00-TP107 Sample No.: S-2

Lean CLAY 48 27 : 21 CL
I

• Source: I-IC00-TP108 Sample No.: S-2

SILT 36 26 ,! 10 ML

I
• Source: I-IC00-T'P115 Sample No.: S-5 i

Lean CLAY 24 13 I 11 CL
I

i

Remarks: Project: Third Runway Westside
@

• Client: I-]NTB

Location:

raN--

J[_
rT

3"4978-21 3/10/2000

__ Figure No. B-61

AR 051499



LIQUIDAND PLASTICLIMITSTEST REPORT

Dashed line indicates the approximate / /
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LIQUIDLIMIT

Location + Description LL PL PI -200 USCS

• Source:HC00=TP123 SampleNo.: S-2

SILT 27 26 I MI.

• Source: HC00-TPI24 Sample No.: S-4

SILT 27 25 2 ML

Remarks: Project: Third Runway Westside

Client:

Location:

n
-r

J4978-21 3/10/2000

_t7"__ FigureNo. B-62

AR 051500



LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUIDLIMIT

Location + Description - USCS

• Source:T'P=30I SampleNo.: S-3

LeanCLAY CL

• Source:TP-307 SampleNo.:S-6

SILT ML

,Remarks: Project: Third Runway
;e

Client: HIqTB

Location:

L

S-4978-26 5/11/2000

_'r_,_o _ Figure No. B-63

AR 051501



CONSOLIDATION TEST RESULTS
Stress (tons/ft2)

1/32 1116 1/8 1/4 112 1 2 4 8 16 32
0.00

0.05

0.10

x
<

0.15

0.20

Expl. Sample Depth W.C. % A_erber 9 Limit Wet Wt USC Description I

No. No. (ft) Before I After LL eL I PI (pcf)Bl10 S-11 40.5'-41.8' 31% 31% 30 26 4 119 pcf ML Very clayey SILT

Remarks: I
-r-

J-4978-21 2/29/200C

Figure B-64 I

AR 051502



CONSOLIDATION TEST RESULTS
Stress (tons/ft2)

1/32 1/16 1/8 1//, 1/Z 1 2 & 8 16 32

0.00 : [

I

Expl. Sample Depth W.C. % I Atterberg Limit J Wet Wt USC IDescription

No. No. (ft) Before I A,terILL, I PL I P, I (p_,) I
Blll S-3 5.5'-7.5' 31% I 28% I 30 I 26 I 4 I 118pcfl ML IClayeySlLT

Remarks:

J-4978-21 2/12/2000

Figure B-65

AR 051503



CONSOLIDATION TEST RESULTS
Stress (tons/ft2)

1/32 1/16 1/8 1/4 1/2 1 2 4 8 16 3Z
0.00
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0.20

0.25

t_

1

.g 1

3

_ 4

Expl. Sample Depth W.C. % Atterber9 Limit Wet Wt USC Description

No. No. fit) Before I After LL PL PI (pcf)
Blll S-6 15.5'-16.6' 15% I 14% 18 15 3 135pcf SM Grav.,v. siltySAND

Remarks:
E

J-4978-21 3/2/2000

Figure B-66

AR 051504



CONSOLIDATION TEST RESULTS
Stress (tons/ft2)

1/32 1116 118 114 112 1 2 4 8 16 32
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g 1.oo-

1.50
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"5 2.50

c_ 3.00

Expl. 'ISample Depth W.C. % Atterberej Limit Wet Wt I USC IDescription

No. I No. fit) Before I After LL PL PI (pcf) '1 '1

I

I | I

Bl15 S-4 10'-11' 18% I 18% NV NP I 131pcf I ML IVerysandySlLT
Remarks:

r-iF-
j-4978-21 31812000

__ FigureB-67

AR 051505



CONSOLIDATION TEST RESULTS I
Stress (tons/ft2)

1132 1/16 118 1//. 112 1 2 4 8 16 32
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Expl. Sample Depth W.C. % Atterber_ Limit Wet Wt USC iDescription }
No. No, fit) Before Aftel LL PL PI (pcf)

!

B118 S-2 5.5'-6.5' 32% 28°_ 30 26 4 119 pcf ML :SI. sandy, clayey SILT

Remarks: I

r_
J-4978-21 211012000

Figure B'68 I

AR 051506



CONSOLIDATION TEST RESULTS
Stress (tonstft2)

1/32 1110 118 114 112 1 2 4 8 16 32
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_.oo..... j ,. j ., , , , i IIo , = ¢. i # ; " i i , ,
u 2.50 .... t _''- :

3.00 ' I p-- k. i i • ''

3.50 , ; ,

isamoeoeoth,wi. I A eber°L t,WetW.lOSClO sc0.onNO. No. fit) I Before After LL . PL P, I (p_f)
Bl18 S-6 15.5'-17.4' I 25% I 25% I 41 I 25 I _6 I 123pcfl CL' ISandy, leanCLAY !

Remarks:

J-4978-21 2/15/2000

Figure B-69

AR 051507



CONSOLIDATION TEST RESULTS
Stress (tons/ft2)

1132 1/16 118 114 112 1 2 4 8 16 32

0.00 _ _ i
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2.00 \.

2.5o } _
__ 3.00 ""_"o t

_,o II t I J
I

Expl. Sample Depth W.C. % . A_erbercj Limit Wet Wt USC Description

No. No. (ft) Before .I After LL PL I P, (pcf) .......

I i

B132A S-1 8.5'-10.5' 32% I 24% 36 22 I 14 120 pcf CL Lean CLAY
Remarks:

J-4978-21 3129120001

"-r

Figure B- 7O

J

AR 051508



CONSOLIDATION TEST RESULTS
Stress (tons/ft2)

1/32 1/16 1/8 1//,, 112 1 2 4 8 16 32

0.00 , ,_ _ _ ..

i •
I

0.10

.- I

03
D
¢o

<

0.15 I
i

0.20

i

I
i

I
0.25 i

0.00 i i I
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._.1.oo 1 1 Ii " 'i I ,I

1.5o ; // !

g 2.00 1 _ ' _ )

2.50 I L I ' " "" i l8 3.00 I l , ; J I

_x_, j sa_,e I Depth W.i.% ] Aierbercj U}mit ] Wet Wt USC IDescription

No. No. fit) Before After LL PL PI (pcf)

B142 S-3 5.5'-7.5' 25% J 25% I 25 J 27 J NP I 125pcf ML JSandySlLT
Remarks:

J-4978-21 2/28/2000

Figure B.71

AR 051509



600 ..:..... i..!..i..;...F;.;.; .....,;.i..L.._..I...i..i..i..i..l..i...i...;...!..._..;..;..i..;..I..._.........._'hl...;_i.._ .:.--..:

RESULTS _:_::.:L%::i::!::Li:i:L_::!::L:L_::_::Li::L:_::_::_:::Li::_::LLLLi::::L:LL_:!::i::!:::':i::i::!:::
C, kPo ..L.L.i-L.L.i..L.i i :..i..!.L.L..!...L ..L.i..i..i..I..L.L.L.L..L.i..I..L.Z..I.._.=.L..:.._.....i._ _ I 2..... :. i

,. _-_ ....,.._-.i...%...../_.._..,.._.../...i.+.;........I..i..i......i...l..;.......i..i........41.1.1.1.:.........
400 :. " " : " : : : : " ' ' : " ..... iI

g

o
• 200

!
0

0 200 400 600 800 1000 1200

Normol Stress, kPa

1200
.... i. :., ......... i ,... ....................... • SAMPLE NO. 1
ii,ii!; ..... • ....; .... " "

.... : :..: ....: ,.:..:-....:.i.i "......:.. ..... WATER CONTENT, % 31 . 1
1000 "ii,i ....... i:i i ':i: .... ! ......" ..I-_,IDRY DENSTTY, cj/cc 1 .5 i

I: ............. i.-: ................... : .........:.- _ ISATURATION, r. 106.2

...........:......................................... _ IVOID RATIO O. 777

,, _oo "I I
_ / ::!!i .EIC.T.,_ 15._,IWATER CONTENT , g _'31 ,O
©_ 600 c_ }DRY DENSITY, g/co 1 .5

w ISATURATION, _ 105.8
_- /VOID RATIO O. 777

_ IDZAMETER, cm 7.26
o 400 /HEIGHT cm 15 41

BACK PRESSURE, kPa 0 I
"; : ...... ..... • ...... ' CELL PRESSURE kPo 165
e 200
m , FAILURE STRESS, kP(: 885

i

PORE PRESSURE, kPa I
I

0 STRAIN RATE, %/m i n. 0..300
0 6 12 18 24- ULTIMATE STRESS, kPa

i

Axial Strain, % PORE PRESSURE, kPa II
O_ FAILURE kPa 1051

TYPE OF TEST:
O'3 FAILURE, kPa 165Umconsol idated undrainecl

SAMPLE TYPE: Shelby Tube CLIENT: HNTB tl

DESCRIPTTON : Very c I oyey SILT

PROJECT: Third Runway West: Side I
ILL= 41 PL= 28 PI= 13.0

SPEC:[:FTC GRAVTTY= 2.65 SAMPLE LOCATTON: HCOO-B110/S-11

REMARKS : i

J4978-21 3/3/00 I

HJM'_T C/'# OWS -EJ'R Figure e'Z2

!

AR 051510



12_0.0 , : ........................
RESULTS • !"r: .:..:-....P i.. !"1 ii ...........Pi '!!li"-i-:-F.y !-_-!-_..>.. .......:.-+-.i.,.=. ..........

i liiiiiiiiiii!iLiiiiiiiiiil iiiJiiiiiiiilEii!iiiiiiiiliiiiiiiiiiiiiIIi!iiiiiiiliiiiiiiiiiiliii i i! iiic, km_, .... : i ii i .

a , i:i

x 80.0

o 40.0
.E
03

i i!!!!!!!!!!!.!!!i!!!! ....,..........
0 '

0 4.0.0 80.0 120.0 160.0 200.0 :40 0

Normal Stress, kPa

24-0.0 i::iii::::::::::::::::: SAMPLE NO. 1
:_::7::::::1 WATER CONTENT, _. ..31 .7

200.0 _ ,DRY DENSTTY, g/co 1 .5
.............. :.i.i.:._ .......... ._- ........ H< ISATURATZON, % 104-.5

i:i :::L:_::::!:'_. : ::::::: _ IVOTD RATTO 0.803

t I
m WATER CONTENT, g 31 .6

me 120.0 _ DRY DENSITY, g/co 1 .5
_- w SATURATTON, _ 104.4-

_ 'VOZD RATTO 0.803
_ IDZAMETER, cm 7.24-

o 80.0 4. IHETGHT ' cm 15...35

3ACK PRESSURE kPa 0 0

4-0.0 , .............. :...... :'" .... CELL PRESSURE, kPa :34-.5
; ::::::::::::::::: ........... FAILURE STRESS kPa 193 6
......... ;..... i ....... PORE PRESSURE, kPe

0 STRAIN RATE, %/m in . 0. 300

0 6 12 18 24 ULTIMATE STRESS, kPQ

Axial Strain, % PORE PRESSURE, kPo

TYPE OF TEST: _1 FAILURE, kPa 228. 1
_3 FATLURE, kPa 34-.5Unconsol id_ted undrained

SAMPLE TYPE: Shel by Tube CLTENT: HNTB

DESCRIPTTON: SI ightly sandy,

clayey STLT PROJECT: Third Runway West Side

LL= 50 PL= 26 PT= ¢.0

SPEC]::F'rc GRAVITY= 2.65 SAMPLE LOCATTON: HC00-B118/S-2

REMARKS :

VmJ
J4-g78-21 2/21/00

' ,.HAItTCIltOW._ .iF.rctFiguree-73

AR 051511
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:_,_:'::''_.,.,.,..L_._._ 1_ • , • :':"! :''i ..... i":"_"!'T! !"?"!..... .......... ! :'":' _'"!'":": ..... :'_ _: .... !':: ....... : '. _ :" :"!"i": .... i : !
_:i: .....:......!!1 _i:_ _l .........i....._......_!_i: .....:!::T_:i :......... ! _:i.......... ! ', .....

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii/iii!ii!iiiiii!iiiiiiii!!iiiii!!ii!iiiii!i!!i!im

I

..... ' ......::'_...._!!_+,i; ........_0

0 150 300 450 600 750 900 I
INormal Stress, kP_

I1200
•." .... ....... ,....... i ......... SAMPLE NO. 1 I
• .,, .... i ........ ...........

.... "l: ; :" ............: ............... WATER CONTENT,..... ; i - : : :.: ...... : :....... 25.0
1000 ; _ IDRY DENSITY, g/co 1.6 I

....: ......#.:..... :..: ........i..... :..{ .{. i..i. :.,;.. _ ISATURATION, = 104.5 I
o ................................ ..:..:..:.4 .:. ;.:.i.. z IDIAMETER, cm 7,27

8 0 0 : ' .......... H IHEIGHT, cm 1568 I
.; ......:...!......i..... :..i.._..i..:...i..i.' .....:...:.
.... ..!..!..! ....._..:._.....:........... :...

g ::i i: :!.:l::) i::( :i::l :i: :i::{::! IWATER CONTENT, _ 25 0
e 600 II _ IDRY DENSITY, g/cc 1 " 6

_ /vo%0 RATIO 0.635
.. _ /D_T.AMETER, cm 7 27

o 400 /HEIGHT. cm 15.68
/

: ::,: : : BACK PRESSURE, kPa 0 I
> : [ : CELL PRESSURE kPo 90200

...._!.i ....... ........ .!..: FAILURE STRESS, kPa 525
I _.._._ • ,; ..... ;.,I..:,:.:..:. i

...: ... ........... LL.: i i I.: i..i i PORE PRESSURE kPa I
: : : .....: .... I .... :! : ...... : ....... STRAIN RATE, _/min 0.3000

0 5 10 15 20 ULTIMATE STRESS, kPo

AxiQI Strain, % PORE PRESSURE, kPa I
I

_ FAILURE, kPo 615
TYPE OF TEST:

_3 FAILURE, kPo 90Unconsol idated undrained

SAMPLE TYPE: CLIENT: HNTB /I

DESCRZPTION: Sondy, ve_clayeySIE

=ROJECT: Third Runway Wes[ Side Ii
{ILL= 41 PL= 25 PI= 16.0

SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: HC00-B118/S-6

REMARKS: i"

rlJ

IE_ J4978-21 2/19/00 i

HIM',ITCIIOW. -F.J't F e-:'4

AR 051512



90.0
RESULTS ..... ' ...................................................... i..; ....... ;..i............. i..... :...... i..i .......... i.............

C kPa .... ....

deg ........ .......... [ ........ -,.._.._..:...:...F.:...................:..:..F,..:..:..:..I.._...:...:...:.................._...i..i..._.[.._.._..;._l._..........

o TAN _ ._-4..:..: ...........t ............. ,...........:..:..., ......:-._ ' ....:...:.......:..._........................................................

60.0 ....._..:........L.:..:..!....i..:.-:.,_.....L.i,.L.I...._._.... ._-.;-./.i ....i-.:-.i.._.....!..i..i._. _.-:...;........._..... : ....i........:..i

m

0
0 30.0 60.0 90.0 120.0 150.0 180.0

Normal Stress, kPa

240.0
........... " ISAMPLE NO. 1

I i ] : ( _ ,, WATER CONTENT, _ 28.7

200.0 !-J IDRY DENSITY, 9/cc 1 .6

JSATURATION, % 110.0
:_ VOID RATIO 0.691

o z IDZAMETER. cm 7.04

160.0 H HEIGHT, cm 14.37
" ..: ...... .... I :..... ...... ........ WATER CONTENT, _ 28.5

•_(n 120.0 ..... ' .... :........ 'J'_ _ IORY DENSITY, g/co 1 .6

...... I I I!I: r : I: ' _I:: _ IVOZD RATIO 0 691:
i iii i _- IDZAMETER, cm 7.04-

80. o < IHEZGHT, cm 14.. 37

._ BACK PRESSURE, kPa 0.0

> CELL PRESSURE, kPa 34 5
40.0

:. : ....... FAILURE STRESS, kPa 125.6
.i..:...: ........ i.: .:..r..:..:.-:.i.J .i..:...:..:. PORE PPESSURE, kPa
........ :..... : .............. :., : ..... :..l..:..1, :

0 STRAIN RATE, _/min. 0.300

0 6 12 18 24 ULTIMATE STRESS, kPa

Axial Stroin, % PORE PRESSURE, kPo

TYPE OF TEST: <:;1 FATLURE, kPa 160. 1
<:33 FAILURE, kPa 34.5" Unconsol idoted undrainecI

SAMPLE TYPE: Shelby Tube CLIENT: HNTB

DESCRIPTION: SIightly sandy,

lean CLAY F_ROJECT: 3rcl Runway West Side

LL= 38 PL= 23 PI= 15.0

SPECIFIC GRAVITY= 2.65 SAMPLE LOCATTON: HC00-B129/S-3

REMARKS :

irl
J4978-21 .3/3/00

HANTCFtOW.'F.FI e-zs

AR 051513



15 O0
• •.i..l...!...!...!...!..+......._..i..l......._...i...i...,..:.;..i..i..l...i...!...!...i..._..;..;..i..i..l.._...:...!...i.._..i..i..L...,........:....._

RESULTS ii i, ii ............
c, ps_ ..!._.!_.!.._!_;._.._..i.:..i.._._._:i_:_._;_i_.i._:!:i:_!L._i_:_!_Z_i_ZZ_:_:_i_!:i._:.._;..i_.L:._-_..._

. deg "'p-l"!"':'":'"_"_"P'!":":"l":"?":'":" "':"_"!":"."_"?":'"r', "_"y-:": .... _"_'.""_.-,'-_ .....:-,:................

_. 10.00 : i ....................

_" ..i..L.:..:...L..:....i .... L.L.-..-.. ..:..:..i .... i..L.:...:.... L.,:..L.i.... L.L...J .... :..'...,.i..i..! .... :..:...L.i..i..i .... L.i..:..:....L.:..:..:.

i

g
t.

5.00

0 5.00 10. O0 15. O0 20.00 2.5. O0 30. O0

Normal Stress, psi

30.00
..... i...i... ,.._.,.._..i.._....i...:.i.I..:.i..i : !SAMPLE NO. 1
•_.-!.-.!.-........-._.-;..:..i..-.!..-i..i-.::..L.:....-

....._.!.-.i....-:.-i..i--;....... :..4..i... :. :..-..: WATER CONTENT, % 22.
•.;..:..;...:..._-.i..;..; ........_.._-.;.-t..;..:...i..:.. 4 IDRY DENSITY, pcf 106.9

25.00 _ ISATURATZON, % 108.5

; _ IVOZD RATIO 0.547 i

"_ 20.00 HZ [DIAMETER, cm 7.20 }t
HEIGHT, cm 15.59 .

IWATER CONTENT, _ 22.3 ;
_ IDRY DENSITY, pcf 106.9

_ 15.00 _ ISATURATZON, % 108.1

P IvoID RATIO 0.547
/OZAMETER, cm 7.20

o_ 10.00 < /HEIGHT, cm 15.59

BACK_ PRESSURE, p_i 0.00

"; CELL PRESSURE, psi 3 O0
5.00

i ......i- i.: !!i ....... i!"! ..... :iii FAZLURE STRESS, psi 23.27
::.:!::::I,:::l::::

0 ....... : " ' .... STRAIN RATE, %/min. 0._00
0 5 10 15 20 ULTIMATE STRESS, psi

Axial Strain, _ PORE PRESSURE, psi

TYPE OF TEST: O_ FAILURE, psi 26.27

Unconsolidated undrained 03 FAILURE, psi 3

SAMPLE TYPE: Shelby Tube CLZENT: HNTB Ji

DESCRZPTZON: L_on CLAY

PROJECT: Third Runway Wetlands
iLL= 29 PL= 16 PI= 13.0

SPECIFIC GRAVITY= 2.65 SAMPLE LOCATEON: HCOO-B300

REMARKS:

J4978-26 6/12/00 :

AR 051514



120O

..:... ...... ..:... ............ ;..L... i .: / .... 141_i! t.... ...... ;[ .......TOTAL EF'FECTZVE ......., ..... !...!.-.;.-,..[ i..i...i i[]iJ..._._... ;..;......; ..... ...... ....

C kP= O ":'' fHt!iiil#Z!it '!I!: .....:.........:..........
f

¢leg 53. O ....... t. ', .... : ! - " : " _, " !-, ...... _:_ ......... 71 ............... _.... :.... :--

a TAN b 0 65 ..:..;..i ....... i...;.,_.'..;..7..i...i-.l...: ::.., .............. ,.................... :....

x 800 -, ' ._
i..L.:..: ...... =..L..... i ...... L._......... ".....:..: ..... i ........ _......: .....:.;,, ....... -..L.....:..:..!..: ...................... :..:.. .................. _..........

" .._,._..i..,...i....._..: ...... ,.._..- .....4 ..... i..,.._..i.....! ......:.. !..._.... i..... _._...... !.._..._..:..i.i..l..: .... .....J ......_........
U1 .......
Ill .._ :..:..-:--,-..:.--:- ._-._ ........... ........ :. • .:..i..P. ..... : .... ,_ -7-;. . ;....!-..7-1.- ._..$. 7..I-.i .7 .-r. .i......... i..i .i....-P-{. -7. "i..l..." •........

........ 4.-:......_ .... ;..i ..... ;. i...I...:.._...L.:..L ; .... .._....: ............ i....... :......... :...-...:...;..;........ i..L.L._ ......... ; ..... 1.4..;..{ ..... i......... ; ..... :.

F0 : 1:4i i: : i: :i;" .......... ' .... ' ............." :""'"'" .... _"::" :'"": ..... :"='*'":"":,_' "7": "'7'7.... r7:rl!::v! h:'T'!"!" "''':"_ ......... _"; ................ :'"i ........ _........

.o-.....i..........i--....." '"" i i.........................• ......_:_,,-'.!...,.._ ....<_ :_,..i.-.._.... .... .......i._.!.... :......
::i::i::i::!:::;:i:::7::i::::i_ !..::::i 2:1::::i::i::i::?;;:I;:;_;L!;_:::;!;: '_:::::i:2::::::::::::::::::::::::::::::::i::::::::i::

L '_" // "'_ ' : " h : \ ' : " " : " " .....

--_..i.....-.._.,,'_.-__• ... .-.i....i...i.-..........:...i....--.i......

i!i; ie!i!i{i!i -717 !i!i! :N :iiiif ii/!i!!!!:!!ti!!!!!!ii!i!il!i!il i::
0 t ! I " I r :1/ I I f I

O 4-00 800 1200 1600 2000 2400

Total Normol Stress, kPa

Effective Normal Stress, kPa

1200
...... ....... , ....... ", ......... :, .......... SAMPLE NO. 1 2 5

•., .:..:._.-..,........i ...... ...... .

;;[i[ il;i'[i[.;!jl;i[[i[jj!;i!j"i!j;;ijl;[ WATER CONTENT, _ 25.2 23.0 14.2
1000 _ IDRY DENSTTY, g/co 1 .6 1 .7 1 .9

: :::::::::::::::::::::::::::::::::::::::::::::: _ ISATURAT!ON, _ 104.5 105..3 95.4-VOID RATTO 0.640 0.578 0.394-

._a" 800 .... _ HETGHT, cm 15.5_- 15.27 14-.6_

m IWATER CONTENT, % 22.9 21 . 1 15.1
u_ / DRY DENSITY, g/cc 1 .7 1 .8 2.0

P- IVOZD RATIO 0.534- 0.¢_6 0.317

IDZAMETER, cm 7 04 7 07 7.06%. • -

0 4-00 I_ ,HEIGHT, cm . 15.20 14.98 14-.`35

BACK PRESSURE, kP(_ 138 138 158
>

200 CELL PRESSURE, kPQ 4-25 569 712
C3 FA]::LURE STRESS,' kP_ .359 856 956

•.:i.: ....... i:.: ...... ..... ; .......... .. PORE PRESSURE, RPo 278 209 315
................. [ ........... : ..............

O STRAIN RATE, %/min. 0.018 0.0.35 0.035

0 6 12 18 24 ULTTMATE STRESS, kPo

AxiQI Strain, % PORE PRESSURE, kPo

_ F-ATLURE, kPG 507 1216 1554

TYPE OF TEST: _ FAILURE. kPo 14-8 560 398
CU wi tm pore pressures

SAMPLE TYPE : She Iby Tube CLIENT : HNTB

DESCRIPTION : S I i gh t I y somciy CLAY-SILT

PROJECT: Third Runw(_y West Side

LL= 19 PL= 15 PZ= 4-.0

SPECTFiC GRAVITY= 2.65 SAMPLE LOCATTON: HCO0-B110/S-4-

REMARKS "

rI
11_ J4978-21 5/9/00

HANTCFIoWS'F.J'i _;_ur_e.z7

AR 051515



STRESS-STRATN AND STRESS PATHS REPORT

1000

I ! " i :¢ 800 "
_. : i i i .i !

:3 _ ........ i:......................................i _i.......................................! i!......... _'-i_ ......... _:............ .... , •

n _ 0 : !

ID U3 ._ : :

n_ _' 4-00 -0 . .- "

(/) "_ . • ................

'; 200 _

o ,/,-::::::::::::::::::: ---°x"-' -7-:-,:
0

5% 10% 15% 20% 5% 10% 15% 20:

,' 1000 3_ " :I ............... /.: ...........

800 /
:3 .................................... i .............. " ......

600 ............ • .............13.' _" 0

.....................................................................• .- ].................. i ........................_,,.:c- :'..-'..... : iS
U)

; 200, ---:-_--
e : -'7--- . : :

0x C:_ i........._..............................................!..................._.................:................._....................
UJ : i

0 ':

5_ 10% 157= 20% 5% 10_ 15% 20T

Stress Path legend" Total Effective ....600

Peok Strength Totol Effective ......-" _" ...........

o= 0 kPo ./iz ............... :
• t " lo<= =s.6 deg .::_'f:.........i......_ " .........:......

400 t on cx = O. 54 ,/./" rS_"_ :''''':_, .......: _"/; ............... i :

' " .""_:" • /: : : i _ .
• " -'_<_" " ' "" : ": ................r : ................ : •

• : " // -": . . . i [ I
0 ........................ ............. _;._.r.................. _........ :.....:...................... ....... : ...I... , .... •

-_ ........................................:.._..0_:.......................... [ _................!.............:..
o: 200 ....."............................, . p''_..... i.-:l:......"_ !/l_: .........:..:.......... i..... :' ........ :

..........:...........5:H ....:l ........ __...................... :......... :..........:..................." '

o:,'" ........ .....!Z:::...............:I.........i........I......
0 200 ¢00 600 800 1000 1200 t 4.00

p, kPa

CIient: HNTB J4978-21 ._/9/C0
Project: •Third Runwoy West Side

[_ocot[on: HC00-8110/S-¢ HAI'TCFIOWSF_r
F-i le: 3RWL Figure _'78

AR 051516



1200
TOTAL EFFECTIVE ......" .......... !......... ..............:_' ": ............. '........... :..........

............!.....i.-.-i..4.-.-.....:;,_-:.--:.-i-_....._..- .I...:.. ..... .....
"!':": ,"':!"1"!":-':'t" • :--'i"-:'-!-.-:"!'! -'_-',-...........!._ ...........

C , kPa 0 ...... :............. :.....:.....s,...........;..:..'..._.........._..t.......; ........l ...........
,f ....

_b, Oe 9 ,344.4- : .............. :i_' "': :":": ..... :- :..-:..i..,..i..i. : :..,--.:...:...:..:.._.....:., .....
•i--.... ......... :F". :..:......:-.i..... :..':--.i.-t.i--;.... .-i..-7-.:-.:.-._..t-._..i.-,....

O TAN Ib 0 68 ..... :..:....... :t...h.,.._.._-.:....i..!... .......;.l..i._......._ ......• ..4..i....... ....• • J: : • - : ..........

n I : I .......:"':............_"!.... !!"!"i" '......!"!"! ...............:..... : ":.......

•: ...._--:.._..:.-:..:.-_.-i........:.-.:.._...:.,._.._.._.._.., ._,, -:..!..i..!-.!-.':.-.i.._..-_,-_...... i..i..:.--...y--.:.-1-.._.._..:..!.T. : •:.._...:-.1..._..:........
--i.......:-..!.,|.--,....:.-:..I-.i.....i......t...i.....i..i..I..i..:..... ._ ....:-..:.-.:..I.-_..:...:..-:...i...:.-._.-_.._.... ,..._...:---:,.,...:..._.....:..,,.,.._...:...:..,..: ._._.._.(il ..................

_,_ I.- .._ :-..:.,4... • • ..... .....,. ...... ..:...:. • _ ..... :+,*:.•+:+*-_.... _...... :-.*:--,_...:...:-+.+.+_- .i *._...:*. -:...:*. i. -++*.: .-_. • +.I.....: ...... :..I .'+:. : .................. f .............

==============================:::::::::::::::::::::_,__f..;.;__...._._._._..__:....._..+., _

o,oo....it..............I i,I.......................... f ti : i )i;i:;: _ :.: i " :: ::1::::: ::: _:_ : ::: :: : : ii: ...._ _-

:..............,............if !,I / :'::: ...... :....................t! IIi .....•1!
0 4-00 .A00 1200 1600 2000 24-00

Totol Normal Stress, kPG

Effective Normol Stre_s, kt=o

24400
•...... .....t..i...._.... ,..:..... ....,.. .... ..... SAMPLE NO. 1 2 3
•.i ....:..I.....i..i..I.......:. :..' ..: ....:
....... :.. : .......... :.... ............... :
.... : .: .Li ....... :.......... :..i........ : • WATER CONTENT, % ,31.2 30.5 29.6

2000 [ -J DRY DENSTTY g/co 1 5 1 5 1 5
'.:-' .....i .....I : < ....SATURATEON, % 1 13. 1 102. 1 102.5

:::::::::::::::::::::::::::::::::::::::::::::::::_ vOZDRATTO o 7`30 0.793 0.767
::]:2" ::" I-4

............ '...................................... _ IDZAMETER cm 6 92 7.00 6 65. , _ . .

m !WATER CONTENT, % 30.0 30.0 28.9
I : ........ ........ " : .... _ ...... m 'DRY OENSTTY, g/cc 1 6 1.5 1 5

_._ 1200 .: .i-,-..:.., .... :..... :.......... :..: ........ ......... ul " "SATURATTON, % 122.3 104..2 1044.9

.i.i..--!.. iii:: VOZD RATTO 0.650 0.764. 0.7`30
_- OZAMETER, cm 6.81 6.96 6.60

o 800 ' , 1,3.90 13.73 13.88

__! BACK PRESSURE, kP_ 172 172 172"> CELL PRESSURE kPa 7447 60.3 4.60¢_ 4.00 '

// .......... ' FAZLURE STRESS kP_ 1051 1067 662• : .... ...... ,
.......... PORE PRESSURE, kPo 351 197 18,3

0 ' STRATN RATE, %/rain. 0.04-0 0.0440 0.040
0 6 12 18 2¢ ULTTMATE STRESS, kPo

Axial Stroim, % PORE PRESSURE, kPa
_ FAZLURE, kP_ 144.7 1475 94-0

TYPE OF TEST: _3 F'A'r'LURE, kPo 396 4-06 277
CU with pore pressures

SAMPLE TYPE: Shelby Tube CLTENT: HNTB

0ESCRZPTTON : Very clayey SILT

PROJECT: Third Runway West Side

LL= 43 PL= 26 PT= 17.0

SPECTF'.T_.C GRAVZTY= 2.65 SAMPLE LOCATZON : HC00-B1 11/S-12

REMARKS '

n
J4978-21 2/22/00

HAr'_T_FeOW._,F.I',I _e e.z9

AR 051517



STRESS-STRAIN AND STRESS PATHS REPORT

2000

I i : :
1600 : i

_. i i i ! : I
= .........:........................................i.......................................:.........t.........;.................................. I

f, 1200 i : !

®_ x / : i {
2. ; soo

"; 400 i :

° -'----' ' ' ,/ i'_ '........i........._.......". ....... t-._.,..,._..=.a._._._..:.=--._._."" .... _":22 _......................................bJ : : i J
0 ; .....

5% 10% 15% 20% 5% 10% 15% 20

2000 3 t ! i 4" II - I i :

I i :¢_ 1600 :

_ 1 200I_

_- o i i irt _.- 13- ........ • ..... .................. . ....... : ....... ,......................... ......... _............................... ; ................. :....

n_ _- 800O !

; 4oo -" -.

_x t3 /_._.._'" .................. ".................. ....................... t ...... i...........
0

5_ 10% 15% 20_ 5_ 10_ 15% 20_'

Stress Path legend: Total Effective ....600

F_eak Strength Total Effective : . : i /f"........... :.-.: ........ / ..... :....: .......... : ......... :.. ,.....,; ...........
• : / : : : : : : :

0= o kPQ .....:::__/_':_,_,.._,_.........;/_r_ :_ " .....
_" .,t- • . : : : : : • : :o,= 29._ deg ...-_.!_'--{r:/i--!:-t _: : ...........

to_,o_= 0._6 .,-. .':/..i...; .J_i........:.........t:: ::
4-00 ,, ,.-,_'/ / . : /I " . 1 i ,

:! : "........:..........:_ _::: ...................:_._#: :..........__q! _"7i_ _/ 1111-' :_'::;": ":_":........." : ..!:...............:........_........o ........................t....
_- 2oo ..... : :............ : . .....

[11............:._..i..[_ i "//1//_ ../::::::::::::::::::::::::::::::::::::::_.. }_........ ..................:.................i ii_ _ ],: 2,........i[ii]iiii',i::.., ........i..,:.iiiiiilli(:ii

I,,.....| :..,../.- ',./.._.../,..............................,....].o1,. ! / / / ' ......
0 200 #00 600 800 1000 1 [00 1¢00

p, kP°

CIient : HNTE_
04978-21 2/22/00

Project: Third Runway West Side

Fi le: 3RWM Figure _'80

AR 051518



1200 • : " , d ' , ,

.... "'!"!"!"'i ........... , ....TOTAL EF'F'ECTrVE ..... _-,-i--rtii"i ....... i..i-..i" ..-_:.,_-,.p,{ -! ...... i'". ....

c kPo 0 0 '_i_r:?__"'i!"i_! _::.:_'l:_-:___:':L::_::::, : : ::, : _: ......... ' "':":": ........ "'""YT'YT'_'"'I ...... "":": ..... :":'-! ........ -"-'-:'-: ....... :.-: ....

I'1 ,,,

= 8°° :.:i:LL:iL:::.LL:it ::........,_ qi-i:.4..._.L:_i..i.i.i.i4..;.L_]!_i._ ._il .._.

" ..L,..,..: .... L.i..,..i .... _..:..L, ..... i..i..Li..._:..,.., ..... :..i..: ....... :..L._..,: ......... ;.._.... i.._.._..,.... :.._..i..i .... ,..... i....... ;.:..; ....

: .:...;.i..; ...... _..:_',.,,._.i...-...._.iT._ .. .: . ., _.-_ ,. :: i , ; ; ; _ i..i i i ', ; i , i.i.. :...;..; ....= ,,, .t.._..:.._.....l::_.-.:..:.,....._.._z_.'__._.:._._I:..._._._._L_°_.._._.t_._`_L_:._:_.L.._.:.:.
"'!"" "?"_" ".: .i..L.L. _..L.LZ.'[.L : ........ i..L...._ .,.L..'.-..L.L.,.. .L.L.: .... -..L.L.I .... L.L. '..Z. .L.L.I.._ .... i..L.L.Z. ...i.,L.L.L

.... ..... ..... ..... ....""
0 4.00 800 1200 1600 2000 2-_00

Totol Normal Stress, kPa

Effective Normal Stress, kPa

1200 ..!..i......i..!..i..i.,i..i...¢..i..,i..i..i..!..!...i...!.,.!. I SAMPLE NO. 1 2
"'_"•'"i"'i"!"!"'!"!"Y?":'":"!"'!":"_":"'i"'i"

:::::::::::::::::::::::::::::::::::::::::::::::::::::: WATER CONTENT, % 4-0.5 .32.7 25.3
....... . o .

1000 : : : : : : : . : ....... _ DRY" DENSTTY, 9/=c 1 3 1 .5 1 6
":"T"TI"Yi":"_",T'T-'!!";":":'T"_ . I.-I SATURATTON, _. 104-.8 106.2 107..5
'F"'TT'I"Y'Y'T"T'TT'-'T'Y'IT""T'T P VOTD RATIO 1 .O24. 0.816 0 62_

o ..!-.P+.i.-i.-e-!..!..Pf.-P+.i-.!-.i--!.e-e.+, z O.T..AMETER cm 7 15 7.05 "7 01
_-- 800 _ ' " "

,,_ ::i::i'::i:::::t ":. i ii:: :: :: :: "'_':':"'i"t:: :::::::::: WATER CONTENT, % 2.8.7 24". g 2.0.8

i 7, P" DRY DENS'rTY g/co 1 5 1.6 1 7'!":_ ....:!"_i!:7::: '_:r!
o _0o:".iiii::_iiIi;ii _.ii _ ' " "_- bJ SATURATT'0N _. 100.0 100 0 100.0

::::: ::: ::: ::::::I:::::::i:: ' •P VOZO RAT-J_0 O.781 0.859 0.551

_" < HEZGHT, cmo 4-00 , 14-.59 t4-.29 13.83

[BACK PRESSURE kPa 138 138 138
>

2.00 !CELL PRESSURE, kPo 4-25 569 714.

= ::::::::::::::::::::::::::::::::::::::::::::::::::::FA_:LURESTRESS,.Pa 2_ 4.08 _8_
..;..i..:...i.-i.i.+-i.._..-.-.-:.....i..i.-i.._-.:..:.. PORE PRESSURE, kPo 329 4.18 393

0 . • ,. STRA'I'N RATE, Y,/min, 0.011 0.018 0.036

0 6 12 18 24 ULTIMATE STRESS, kPa

Axiol Strain, _. PORE PRESSURE, kPo

G_ FATLURE, kPa 381 559 1106

TYPE OF TEST: G3 FAZLURE, kPo 96 151 321
CU w_ th por_ pressures

SAMPLE TYPE : She I by Tube ,CLZENT : HNTB

DESCRIPTION: Samcly lean CIAY

PROJECT: Thi rcl Runway

LL= 37 PL= 22 PE= 1.5=,0

SPEC_.F-Z_C GRAV,_-T'r'= 2.65 SAMPLE LOCATZON : HC00-B 132/S-5

REMARKS :

rl
_1_ J4978-21 3/31/00

,MAr_T(,'reOlN_'-i_r'_.;_-.o_-_
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STRESS-STRAIN AND STRESS PATHS REPORT

• 1000

I :- i .......... :.....

I ? : : ! :o 800 .... :
_. i i i i i i ! :

m i : i i : i :
m 600 i

_ _ "; ! i ! i i i i i

"; 200 _ .... L_x° _ _(.....i .........::..................._......... i '/ :
W / [i : i !

0 ' ""

_,. _o,. :s= zo= s,. _o= _s= _,,
b

I 800 i ! i ._---_ ! i i

600 i

O. _" I__- (3_ ................................................................... i................... :.................... i................... :

• " " 4 ......... ; .........

, : : : :
°_ c_ 200 _ _ i ix .......... :........................................ :............. ..... i ................... :........................................ ......

ba i i ! :
0 ' "

5_ 10_ 15_ 20_, 5_ 10_ 15_, 20_

Stress Path legend: Total-- Effect ire600
: : i i i /-. : : • : : : .

Peter St:ren_Ith Tot(_ I Ef feet }ve ....--...;....--...:..>,-..<.T....:.....,...:......:.....-..,.;.........

o; o._o o_o :........i'_:......,iili ........._ .......
to__ =o._ o._6 ,.." _ __ _i .__i - - :- ,..f .. .....4.00

.....;.....;.....i.....;......... i...._.....;...._....... _:.._.._...i...,.i......... : ........:.....;......... 2.....i.....:............... i.....;.....i..........

i i i : : i;. : i i !

_°°....._'_:........t::____"' " " ' .......'_i::!i.........b:_"_t_'.........!........
.....!_: '.... _.......!.... .........;:i[i:ii .........;:i ...................:...._:_ ........, ....__:;::::, ...........i,, .....

0 200 ¢00 600 800 1000 1200 1_OC

p, kP_

CIient: HNTB
J_978-21 3/31/00

Project:: ThirQ Runway

Lo==tion:.coo-_2/s-5 I_TCreow._ -F./t
Fi l e: 3RWR Figure B'_ _-
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.300.0 -. I : ..
TOTAL EF'FECTTVE ...............................: .............. :": .............. _.......:, .................. ,,.-,......• -i..i.--I.!.-!.........r-.!-.:........-, .............._............... ,_.......

C, psi 4-7.2 21 .0 .................... : ...........:.--.i ..... _........:-. ! .!. ;,:_ ..... : .... :.:_: .

" ...... : wJ, : : : ..................... • :
•_ TAN b 0 13 0.4-7 ......! ..................1.......!......_! ............... !!! ....I ! : ..........1..... ..!.:

2.00.0 .:, ! :
• ,---:.i..!...-.:..i..!-.-._...-.._..:--.i..I..i-.! .....:......: .....i-.i-.'..:-i..-..:..-_,." ""':-: ....... :..:.-:..: ....... : ..... !-.t..:.. :..;.. :..,.. L .... : ...

_" -.i..{..i..i..t.-.::-.-i-.i..i.i.-i--i..i.-.:.-.{..i..-r.i-.i.-I-.{.._..i..........:.-.:.-i..i.-'-_.....-_.i"-+..-_.-_.._.-t-._.._..-......,._..i....i..I..i-_..i..............i.._.
q': "..... ...........................": .'_ ..............!......-.-..:-.!....!.:...:.....I..............!......!...:...:........ ,..........ii--_......i--....................:.....ii ....;-....._.... :7

: : i • : : : : : : :"_ ..... _": .....:...:. :'
eO 100.0 ' ....... :..... .':"1 ..... :......_,:_ .... _"_.....................:....,!"!'!""i ..... "_"!": .... ":"i ....

= ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ::1::::::i::i::1::::::::::::::::::::::::::::::::::::::::::::'.-i...-:..i.-{..._..i..:...::-._._-_

.._._...i..4/-_.../. ......i.:..._..."-_{..i-..!.. i..;....._..._....._......;.......................i..:..:.I..... : I .:

O 100.0 200.0 300.0 4-O0.0 500.O 60( .0

Tot(_l Normal Stress, psi

Effective Normal Stress, psi
240.0

' :ii! : !i! 'i"il " iii SAMPLE NO. 1 2 3
• ":'" ":'" ':'" ":'"l" :" " :""! ' ":'"i" "":' ":'" ':" ' _""t "'" ' ':" "" ":'"

'.: .......i',:::I::!",:? WATER CONTENT, _ 33.8 34- 2 36 0
200.0 ' -J DRY DENSITY, pcf 85.2 93.0 89.3

............... ,..: ..... :..:.._ .:..:..:..:..1 ..... :.-..:. _(
: " : : : : = : : : : : : ' H SATURATZON, % 95. 1 116.4 111 .8

':":"!"T'I."T ........ : ......:.............. :::":" _ :V01D RATIO 0 943 0 779 0.853':: ......:"L: : .....:" i"'i':'" !' i i" i" :"i'" :' H " -
"_ '!_- -!-j..... : .............. !..!..:. :-._-!...!.. z DIAMETER i n 2.90 2.78 2.80

160.0 J ......... H 'o.
•.:..:...p.:..... :..!..! .... _ ........... HEIGHT, in 5.9_3 5.95 5.80

m WATER CONTENT, _. 32. 1 29.8 28.2
ee 120.0 " cok"DRY DENSITY, pcf 89.4. 92.5 94.7

,.i....-i..._ .... i..-F-._.+.i..i .... i..;--i..4.. _- VOID RATIO 0.850 O.789 0.746
H DIAMETER i n 2.85 2.82 2.76

o 80.0 < HEIGHT, in 5 84. ,5.81 5 61

o BACK PRESSURE, psi 1,3 0 1.3 0 15 0
>

_l 40.0 ..... CELL PRESSURE, psi 96.0 138.0 180.0
' :......'": '1":: ........: FAILURE STRESS, psi 135.6 14-5.1 159.2.... _...... :"" '..... : ..... _' -'- •' •":..... t •.i ................

.....--.i...-r-i-:.i.._.-l..-!.-..:.-+..!..i..: .......i.. PORE PRESSURE, psi 4.9.3 85 1 116 0

..: ......... 1.." .:..:..:.._ ....... 1..:..: ................ •

0 STRATN RATE, _/min. 0.100 0. 100 0. 100

0 5 10 15 20 ULTTMATE STRESS, psi 133.6 14.5. 1 159.2

Axial Strain, _ PORE PRESSURE, psi 4-9.3 85.1 116.O

TYPE OF TEST: _ FAILURE, psi 180.4 198.0 223.2
i_3 FATLURE, psi 46.7 52.9 64CU with pore pressures

SAMPLE TYPE: Shelby Tube CLIENT: Port of Seattle

DESCRIPTION: SILT

PROJECT; Third Runwey

LL= ,38 PL= 30 pT= 8.0

SPECTFEC GRAVITY= 2.65 SAMPLE LOCATZON: HC01-B119A S-4

REMARKS :

IIII!

4.978-42 5/9/01

HAFITCFIOW.r.rl F  ure
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 TRE  - TRAINA.0STRESSPAT.S E ORT

i =0'____t i 2____1
, ...................i...................i............................. .......................

i i i ! i i
1 60 ! i : i

n ............................. ................... i ........................ i ................... i...........'_
.......... i....

m 1 20 /

_ _'- "_lo. ................: ' ............................. "
_. 80 "" :

_ :: _:L..................................................
"; 40 - _ -

i! !
W : i

0

5g 10% 15% 20% 5% 10% 15% 20%

. 200 4iil
I !
I .......... .................. .................. : ............................ I.

t i : i :• 1 60
i i /- i :

= .......... .................. ...1 ......... : .............. ....... .............................. , .................. , ........ :..............

_ 12o

I.i.

; 4.0
ox r_ I i !

I,I : : :

0

5% 10% 15% 20% 5% 10% 15% 20_

Stress Path legend" Total _ Effect lye ....150.0

Peak Strength Total Effective .... :.....:.................................: ...................................

a= 46.8 psi 19.0 ps[ .....'ii ......../ ............................. ......... ....

cx = 7 5 deg 22.9 deg .....i.....i.....>.;-.( .........L..: ................... _.1 ........

tan cx = O. 13 0.4.2 ......... : :
100.0 .....

..........i.....:.....:...........!....:.....i.,.i..........L...i....i.....:_.........i.........._...............i...i....._,i.........:...._..........

o..

&
50.0

: " ",:"_" ..............: ...... .._....i ......._L. :..:.............:...:..........._....... :
:..;---" ":: 7, ...................... :...........................- .........t

0 50.0 1O0.0 150.0 200.0 250.0 _00.0 350

p, _s

CI lent: Port of Seattle
4978-42 5/9/01

Project: Thirci Runway U

Locat ion: HC01-B119A S-4. _L_IC_ilO_IVI_I ,_i I

F]le: CU119A F----_=-igureI:I-'clzl
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APPENDIX C
FIELD EXPLORATIONS AND LAB TEST RESULTS BY OTHERS

Hart Crowser
4978-28 September 21, 2001
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APPENDIX C

FIELD EXPLORATIONS AND LAB TEST RESULTS BY OTHERS

This appendix presents data collected by Applied Geotechnology, Inc. (AGI) and

Dames & Moore. Boring logs and test pit logs are presented on Figures 03

through Figures C-49. Figure O1 presents the soil classification system that was

used by AGI and a legend to their exploration logs. An explanatory figure

illustrating piezometer construction is provided on Figure 02. Laboratory test

data consisting of grain-size data and direct shear test results are presented on

Figures C-50 through 053. The exploration logs indicate that more laboratory
tests were conducted than presented in this data report. We included the data
that are available to us at this time and that are relevant to the Phase 5 work
areas.

NOTE: Laboratory test results presented in this data report were compiled from

earlier reports. These reports should be consulted in the interpretation of the

laboratory test data.

This appendix includes the following subsurface explorations:

Explorations by AGI:

Borings:

AT94A-B3, AT94B-B2, AT94B-B6, AT96-B2 through AT96-B4, AT97-B2,

AT97-B4 through AT97-B11, AT97-B13 through AT97-B20, AT97-B22,

AT97-B23, AT97-B29 through AT97-B31, AT97-B33, AT97-B36, AT97-B37,

AT97oB52, AT97-B56, AT97-B66 through AT97-B68, AT97-B72, AT97-B73.

Test Pits:

AT94B-TP5 through AT94B-TP7, AT94B-TP9, AT94BoTP10, AT94BoTP15,

AT94B-TP16, AT97-TP5 through AT97-TP11.

Borings by Dames & Moore:

DM68A-B1 and DM68A-B2.

F:\docs_jobs\497828\Phase5 Data(rpt).doc

Hart Crowser Page C-1
4978-28 September 21, 2001
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UNIFIED SOIL CLASSIFICATIONS SYSTEM
MAJORDIVISIONS TYPICALNAMES

GW "=0-"_i' Well gradedgravels,gravel-sandmixtures
•o _."

GRAVELS Cleangravelswith _.= ,c_'.(>

_--"1_ _'.*'.._o;'Poorlygradedgravels,gravel-sandmixtureslittleor no fines
Morethanhalf GP .:,..:._.-

O _ coarsefraction -4 •
03 5 GM _"=_-'_-'!SiltyGravels,pooMygracledgravel-sand-silt

t't Z islargerthan Gravelswith =--_,_-! mixtures
No. 4 sievesize over 12%fines GC ,.. =- Clayeygravels,pooMygraded

. ; gravel-sand-claymixtures

t,_ " - ".' Well gradedsands,gravelly sands__ SW -'.;..;.-
I,LI _ SANDS Cleansandswith _. -
03 _ littleor nofines SP '_:'""-":; Poorlygradedsands,gravellysands

" More thanhalf :.:;ii-;_..'i:!:
_ Silty sand,poorlygradedsand-siltmixtures

O -=- coarsefraction SM(.1 __ is largerthan Sandswith
_E No.4 sievesize over 12% fines SC :i.':::i i_i Clayeysands,poorlygradedsand-clay

:::... mixtures

03 ML Inorganicsiltsand veryfinesands,rockflour,siltyorclayeyfinesands,or clayeysiltswithslightplasticity
-J _ SILTS AND CLAYS

_ >_ Liquidlimitlessthan 50 CL Inorganicclaysof lowto mediumplasticity,¢n-_ gravellyclays,sandyclays,siltyclays,leanclays
t-_ cnr.n Organicclaysandorganicsilty claysof low plasticity•- OL

Inorganicsilts,micaceousor diatomaciousfine
-_ _ SILTS AND CLAYS

MH
sandyorsiltysoils,elasticsilts

_ "_ Liquidlimitgreaterthan50 CH Inorganicclaysof highplasticity,fatclays

Li. OH - Organicclaysof mediumto high plasticity,
organicsilts

HIGHLY ORGANIC SOILS PT _"""_. Peat andotherhighlyorganicsoils

SAMPLE CONTACT BETWEEN UNITS PHYSICAL PROPERTY TESTS
• "Undisturbed" " Well Defined Change

[] Bulk/Grab / Gradational Change Consol Consolidation
LL LiquidLimit

[] Not Recovered .... Obscure Change PL PlasticLimit
rn Recovered, Not Retained m End of Exploration Gs SpecificGravity
BLOWS PER FOOT SA Size Analysis

TxS Triaxial Shear
Hammer is 300 poundswith 30-inch drop, unlessotherwise noted TxP Triaxial Permeability

S - SPT Sampler (2.0-Inch O.D.) Penn Permeability
T - Thin Wall Sampler (2.8-Inch Sample) Po Porosity
H - Split Barrel Sampler (2.4-Inch Sample) MD Moisture/Density

DS Direct Shear
MOISTURE DESCRIPTION VS Vane Shear

Dry - Considerablyless than optimum for compaction Comp Compaction

Moist - Near optimummoisturecontent UU - Unconsolidated,Undrained
Wet - Over optimummoisturecontent CU - Consolidated, Undrained

Saturated - Below water table, in capillary zone, or in perched groundwater CD - Consolidated, Drained

AGI Soil Classification/LegendHNTB/SeaTac 1997 - Runway Investigation Figure
TECHNOLOGIES SeaTac, Washington C-1

PROJECT NO. DRAWN DATE APPROVED REVISED _ DATE

so,lClas.c,,r 14.190.211 ECR 13Octol_er97 /_..1L,'_
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Stick-up

casing above ground \ m Cast iron well monument and lid

Concrete surface seal

Static-water level
Native backfill

Bentonite chip seal

1-inchschedule 40 PVC

Colorado 10-20 silica sand

1-inch PVC screen (hand slotted)

PVC end Cap

Bottom of exploration

AG] PiezometerConstruction FigureHNTB/Runway Borrow Source Study C-2
TECHNOLOGIES Seatac, Washington

PROJECTNO. 'DRAWN DATE 'AP._ROVED' REVISED DATE_

w¢_can.cot 14,190.211 ECR 13 October 97 /j,_l
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P.O.S. Cooldl_l_s: N 11,290 E

_ ® Equipment Mobile B-61

{ _ 8 _, == o oo _ E Land Surface 272 feet Date 12/14/94_ (J '_ca _" _ _ Elevation
0 .,-_-.-_.--:--

:-_ BROWN SILTY SAND (SM) medium dense, moist; fine

_'_+- to medium grained.-- .",,.-.,_ :-_

-_-;

- _

_ _--.,._.:

- "_._ Becomes loose.
MD,SA 17.3 117 9

_ -.,.._.:

10-- ..._-_
- _-4._

MD 11.3 128 10 --"-J_--_Becomes medium dense.

15- _..-_

Becomes
MD 8.8 134 53 _.-7.£_.'_.'_ very dense.

2o- _S

- =--='-__-GRAY SILT (MH) hard, moist. (Pre-Vashon Drift).
MD,LL, 26.7 100 46 -- '----
PL -----

2s- =---_

-_ Becomes very stiff.MD 28.9 97 26 -- --.

3o---

MD 26.9 100 25 --------

35- 7_.--_-

LL,PL 25.6 16

40.-_

AGI AT94A-B3(0-40')HNTB/Runway Borrow Source Study Figure
TECHNOLOCIES SeaTac, Washington C.3 112

PROJECT NO' 'DRAWN DATE' APPROVED REVISED' DATE '

B1wcc_r 14,190.208 ECR 6 December94
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P.O.S. Coordinates: N 17.690 E 11,290

_" _ -_- t, ®® Equipment Mobile 8-61
0 0_ _. _

_., _g -
"_- _ _ _. _" Land Surface 272 feet Date 12/14194

_ _ oo _,, o _ Elevation

// MD 34.5 90 17
44.0'

Groundwater encountered at 26 feet during drilling.45-

- Boring converted into piezometer on 12/14/94.

50-

55-

60-

65-

70-

m

75-

80--

HNTB/Runway Borrow Source Study Figure

TECHNOLOGIES SeaTac, Washington C-3 2/2
PROJECT NO" 'DRAWN DATE "APPROVED REVISED 'DATE "

B1-40.cdr 14,190.208 ECR 6 December94
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I I I

P.Q.S. Coordinates:E 11000 N 12500

g -_ Q

_ _ __ _._- =_._= _- Land Surface 359 feet" Date 12/28/93m =1

o
Pavement.
GRAY SILTY SAND (SM) medium dense, moist;

fineto_ graineci,_ gravel(_!).
SA 9.7 124 26

6

MD 8.4 125 24:

lO

MD 8.0 114 8 Becomesloose.

15

7

2o

MD 11.0 110 13

25
GRAY SILTY SAND (SM) very dense, moist;,fine

to coarsegrained, withgravel (GlaciaJ1311).

MD 8.O 124 70

3o

MD 8.9 132 75/11" __'_

BROWN GRAY SAND (SW) very dense, moist;,

- fine to coarse grained,withgravel and some

MD 10.2 125 60 silt (Advance Outwash).

GmiJndwaternot encountereddudng drilling.
"Datum: Port of Seat/Je

IIIII i I

'_ _Applied Geotechnology inc, AT94B-B2 FigureHNTB/Third Runway PreliminaryEngineeringDesign C.4
Sea-Tac, Washington

JOII NUMBER 0RAWN AP_=RQVED OAI_ _ OATE

14,1_,2.03 KM 29 Ma,'Id194

I i¢¢,._R.¢=_,¢
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P.O.S. Coordinates: E 11250 N 18400

,_ Equipment Canterra CT-450A

" - _ o. Land Surface 275 feet* Date 12/22/93
a __ o = = _ ,, _o Elevation

o
BROWN SILTY SAND (SM) very loose, moist; fine

_ grained, with a trace of organics (Recessional
Outwash).

M 13.4 2

5 GRAY SAND (SP) medium dense, saturated; fine
to coarse grained, with some silt and gravel
(Recessional Outwash).

MD 11.7 116 16 I!1 j

10 GRAY SILTY SAND (SM) very dense, moist; fine
to medium grained, with gravel (Glacial Till).

MD 14.5 111 92/9"

15 ,I
:1

MD 7.0 114 100/5" ;

2o Groundwater encountered at 7.5 feet during
drilling.

25

3o

;
i

i

35

*Datum: Port of Seattle 4o -

AGI Log of Boring AT94b-B6 FigureHNTB/Third Runway Preliminary EngineeringDesign C-5
TECHNOLOCIES Sea-Tac, Washington
JOB NUMBER DRAWN AP_ORO,VED DATE REVISED DATE

14,190.211 KM f_.,uJ 29March94
1902031g pro5
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P.O.S. Coordinates: N 18.812 E 11.837

_ _. _ Equipment Mobile B59

- '_ ._ - E Land Surface 345 feet Completion 1122/96
:_ ,._ _'==_ _ u. _ _ Elevation Date

RED BROWN SANDY SILT (ML) soft, moist to wet;
==4 with fine to coarse grained sand and organics

(Fill).
MD 35.6 92.9 50/5" BROWN GRAY SILTY SAND (SM) very dense, moist;

fine to medium grained, with gravel (_11).

MD 13.1 118.5 34 Becomes dense, with lenses of coarse sand.
MA
DS

50/4"

GRAY SAND (SP) very dense, moist; fine grained•
MD 8.9 109,4 50/5.5"
MA
DS

Becomes fine to medium grained.
MD 5•2 102.0 50/5.5" ":"

•,;,.

Becomes brown, wet to saturated.

MD 20.6 102.8 60

:%".

Becomes gray, saturated.
MD 20.4 106.9 50/5"

•.-.:

Boring terminated on 1/22/96.
MD 22•1 108.0 50/2" _4 Boring backfilled with cuttings and bentonite.MA |
DS 40-- Groundwater encountered at 32.5 feet bgs during

drilling.

AG[ Log of Boring AT96-B2 FigureHNTB/P.O.S. Runway 0-6
TECHNOLOGIES SeaTac, Washington

PROJECT NO.' 'DRAWN • DATE 'APPROVED "REVISED' DATE "

bonng.cdr 14,190.211 ECR 25 Feb 96 _.4jjJ
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_' _ _ 18.478 11,627 __ P.O.S. Coordinates: N E

,_ = Equipment Mobile B59
._ _

• _ _A_' _ o_ "-._ _=" Land Surface 325 feet Completion 1/23/96.., _ _ • ,, _ (n Elevation Date

C ,---.::•:.-, _ Ot---..,.+_.:

' .... BROWN SANDY SILT (ML) medium stiff, wet; with

':: _-_"_ organics (Fill)•

.... --_ .:=.:.=_ BROWN GRAY SILTY SAND (SM) medium dense,•L:.: '

:"...: '-':; _• - moist; mottled, with gravel, (Weathered 1711)•
.:_.:! ._. MD 13.5 118.5 28 .--_.._

:.... ,..:..: ,.:.
..:.: •x 5 - . ":.,,. •_ ::_-.

,...:.: :> _=.-7._Becomesdense with organicseam.
.'•.' '-" MD 9•2 137.6 T:_.-_..---.•"° -4•-°..
'.•- " 42:-/. "7
•o-. , ..
••::- .",:
:::,.. ;_
"'::': '-'" 10;:.: "_ _,,

..... _. -'.-'- GRAY BROWN SAND (SP-SW) very dense, moist; fine::.: .....
:./. :'..

0-:: "-_ "_i:_"..-.'_ to coarse grained, with some silt (Advance
..." .:o;...
:,,: ;_ ....'--- Outwash).•. , ,%
......: .-:. MD 7.3 134.7 68 :....o

7,,. MA !:.;':: :-

.... -'" 15- " .....",:2: .< ::: -':"
•..'o "'...'o.
.,,. :'_ .
..::.: .. -- ...._.: :.
..:.. 7,,; " e-'." "
. . "_. _ • o°°:._. ;._::.:_: ..'.
•::': ": -- ':::::':" RED BROWN SAND (SP) very dense, moist; fine to:./. :'_ _ _.
""" -" MD 11.5 112.8 50/5" :":';"':"
i."_i- .4 ......... medium grained, with some gravel.
::<.. ::,- , .'.':-.__...
.._: .--'_ 20- :.:.;-.-:.'
:, _. _ ::" :::::
.':': ":;. .......
o•-.....

.'::.: ::;. ",.......

_:/.:.::': I ::"::"

::/:. .'_ _

-,?._ _ MD 5.9 100.4 50/5" :,-:-;..-:.,
:.,. MA ::-:::!:"

.':;: -'. DS 25 -:" :::
::.. ..:
:-/.. ,"_, :,':'; ".•:.'

.. ::'°-'*:':
.':;: :_ - :.:;:

:" :> '::::::"'-: Becomes brown, wet.
:/...:- ;_. MD 12•8 111,75015.5" _.T
.:_; .-_:

30.0' _= "- 30

|
MD 5015.5" ;---.'.-.:.:Becomes saturated.

-".':!':'

_ _ 35 :-::!';-

::."-.'.:-:
39.0' --' !--."!:-

: ' 4o_ ""'""""

AGI ,ogof Piezometer AT96-B3 (0-40')HNTB/P.O.S. Runway Figure

TECHNOLOGIES SeaTac, Washington C-7 112

PROJECT NO DR.AWN --'DATE APED' 'REVISED {:)ATE '"B2.c.,dr 14,190.211 ECR 24 Feb 96 .

AR 051532



= _. P.O.S. Coordinates: N 18.478 E 11.627

_, o -_ _, == Equipment Mobile B59

=" _ Elevation Date

40.0' 4o

- "_- GRAY SILTY SAND (SM-SP) very dense, saturated;

MO 25.4 102.4 60/5.5" ._:..'- fine grained.

MD 31.6 92.5 50/6" -- " "Z.:

50.0' 50-- &-:;:i
.-.o,

'._.Ll
- --'...-_GRAY SILT (ML) very hard, wet.

53.0' MD 33.5 95.1 - -._
50/4" :_:.-_ GRAY SAND (SP) very dense, saturated; fine grained,

with some silt.;..t-l

55.....

...o.i

:. -t :I

MD 22.3 109.9 5014" - :_.L:;
• . "',4

6o- ;..-.:i With interbedded silt seams.• - "'4

-- :::;'_1

• : .oi

;'o.:.'|
• .;, -,4

__.._.'GRAY SANDY SILT (ML-SM) very dense, wet to
5o/4- - saturated; fine grained.

65-
_ GRAY SILT (ML) very hard, wet to saturated; with a

trace of fine sand.

63

70-
_ GRAY SANDY SILT (ML-SM) very hard, saturated; fine

_ grained.

MD 25.1 104.3 50/4"
74.0'

75-- Boring terminated at 74 feet bgs.
Groundwater encountered at 31.5 feet bgs during

_ drilling.
Piezometer installed on 1/23/96.

80-

AG[ Logof PiezometerHNTB/P.O.s.AT96-B3Runway(40-74') Figure
TECHNOLOGIES SeaTac, Washington C-7 2/2

PROJECT NO. DRAWN DATE' 'APPROVED' REVISED DATE

B2more.cdr 14,190.211 ECR 24 Feb 96 _..,.,_

AR 051533



== _ P.O•S. Coordinates: N 18.806 E ... 11.253

_. o ._ _ _ Equipment Mobile B59

a __ c_ o_o_ _." E=" Land Surface 280 feet Completion 1/18/96
_ :_ _ _ "_" _ ,_ Elevation Date

-'.. . .. BROWN SANDY SILTY (ML) medium stiff, saturated;
:,•.. ..:_ with organics (Fill).
.-':._.': ""'. _-:fi'.: BROWN SAND (SP) medium dense, wet; fine to
-;,..: ::_
.:._:: :._ 13 medium grained (Recessional).
.••. .

•"_: •.'-. s-, ._:.i;"•..'5 :--.
:_-.: ':q #_.__...q:BROWN SILTY SAND (SM) very dense, wet to'•_.: ••_
•...:, • _._--'1 saturated; with gravel•
• •o, .% _ ._., ..=4

•..--_ _--_3
";_'t ""_' MD 19.9 114.4 58 __T":_ _-.----.4_il '_ 10-._-_,-,._ ...-_: _,___:••-.. _ _..-_.._GRAY SILTY SAND (SM) very dense, moist to wet; fine
i:i;:t ": ="---.41 to medium grained, with gravel (Till)...._ _ .-,4,.,--,

'_:,'::t -:_' MD 7.8 125.2 50/6" .L-':"-'
os - _

-.,/._

".';_.: :"_ -_ 3i:_'.'i:.:4GRAY SAND (SP) very dense, wet to saturated, fine to
:._il"._ "":":/._ :.-_. MD _S.7 118.9 50/5..... ...,-:':.....,' medium grained, with a trace of gravel and silt.
'_:':i "-" "'". -._. - .:.':':"."-'.-1

.:..•":;.1 :N

"-'-. '_ GRAY SILTY SAND (SM) very dense, wet to saturated
::;;- ::_: - ..
.._., .. "r _".----,_"---4't fine to medium grained.
";:;.'t "::.'-_..,.. MD 16.3 116.0 5015" I_ ._._-,-_-4,,_..___:_1
'_._'! -.-,. - I ._.-"-_1
i:,':i :"_ 25-'

:'<'2 ":_:
":" :-4- "i.'?-?, "': I .... Interbedded lenses of clean sand.

:1/:._ o..

......, f _-*=__

....... ,,0 133125.5,0,3.
'.:2.: -._•."_ ,'_.'_';:,l

.]_::: ,_. _----,:4

....-. _-_-..._,./,, :_
•..... - MD 17.0 115.6 50/5" ,-,..-_, Becomes saturated, fine to coarse grained."._': "/: I _" ."_,'.-':, DS

34.0' I _ -200 35 =_'_"--'--"'_"-"'_'='_._I.--:----:,,.=::1'._'--" With cobbles at 36'.
37.0' .. - • _'-_- '".-- :_"": _,.-*=-.:-d

:"':"_--"'' -_'.:_I

: :'= ":: MD 24.8 101.5 5015.5" _ _"--'_•":: = "':: _---' Becomes fine grained.
_:ii;_- _:::_ I".=-_40--

] GI Log of Piezometer AT96-B4 (0-40') FigureHNTB/P.O.S. Runway C-8 1/2
TECHNOLOGIES SeaTac,Washington

PROJECT NO.' DRAWN -- DATE APPROVED 'REVISED --DATE_

82.cdr 14,190.211 ECR 24 Feb 96 /_,_,,_

AR 051534



= _. P.O.S. Coordinates: N 18.806 E 11,253

_" Equipment Mobile B59

J=

Land Surface 280 feet Completion 1/17/96
O _ w

._ o _" Q (_ Elevation Date
4 '0.0 .:::. 40 ,.:-.--.

_ _- GRAY SAND (SP) very dense, saturated; fine to

MD 16.3 114.1 6015.5" _ medium grained.

- ----" GRAY SILT (ML) very hard, wet; with trace sand.

45- _..,..::

_ii_ii-'il GRAY SAND (SP) dense, saturated; fine grained, with

,7.o' - _-_-.i s,,t.| - ...:::--.....
49.0,,,..,,_ MD 17.6 112.4 39 _ m:'_":':

50- Boring terminated at 49 feet bgs.
Groundwater encountered at 17.5 feet bgs during

drilling.
- Piezometer installed on 1/18/96.

55-

60-

65-

70-

75-

80-

AGI Log of Piezometer AT96-B4(40-49')HNTB/P.O.S.Runway Figure
TECHNOLOGIES SeaTac, Washington C-8 2/2

PROJECT NO DRA_,','N DATE APPROVED" REVISED 'DATE •

B2more.cdr 14.190.211 ECR 24 Feb 96 _'_,. I

AR 051535



P.O.S. Coordinates: N 19,450 E 11,275

_, _ _ ® Equipment Mobile B59

_, _,_ =. _" Land Surface 312 feet Completion 9112/97
..9_ _;o _ _ _ ,, a ¢n Elevation Date

REDDISH BROWN SAND (SP-SM) medium dense,
moist, fine grained with silt, trace gravel
(Recessional Outwash).

MD 8.5 107 16

MD 11.8 121 21

GRAY SILTY SAND (SM) very dense, moist, fine to
coarse sand, with fine gravel ('1311).

MD 10.2 127 74

MD 11.1 113 50/5"

20- Boring terminated at 18.5 feet bgs.
_ No groundwater encountered during drilling.

25-

30-

35-

40J

AGI ,o0of Boring AT97-B2 FigureHNTB/SeaTac 1997- Runway Investigation C-9
TECHNOLOGIES SeaTac, Washington

PROJECT NO.' DRAWN -- DATE 'APPROVED REVISED' 'DATE "

boring.cdr 14,190.211 ECR 13October97 (_j,)

AR 051536



P.O.S. Coordinates: N 16,310 E 11,300

_ _ _ _-_ Equipment Mobile B59

=, = == _ " -= _" Land Surface 378 feet Completion 9/15/97
_,_ Do _-_ Do ® _=:_c_ r_ca ,, ,, c_ co Elevation Date

0
REDDISH BROWN SILTY SAND (SM) very dense,

moist, fine to medium grained with trace fine

gravel (Weathered "1311).
MD 9.6 132 50/5"

MD 8.4 116 50/6"

GRAY SILTY SAND (SM) very dense, moist, fine to
medium grained with trace gravel ('1311).

MD 7.2 120 50/5"

50/5.5"

Boring terminated at 19.4 feet bgs.
_ No groundwater encountered during drilling.

25--

30--

35--

40--

AGI Log of Boring AT97-B4 FigureHNTB/SeaTac 1997- Runway Investigation C-10
TECHNOLOCIES SeaTac, Washington

PROJECT NO.' 'DRAWN DATE "APPROVED" REVISED' DATE

bodng.cdr 14.190.211 ECR 13October97

AR 051537



P.O.S. Coordinates: N 15,940 E 11,280

v _ Equipment Mobile B59
O _

_ oo _-_ _Oo _ _ ____"_ • _ _. _ Land Surface 377 feet Completion 9/15/97
_,_ :E_) _ = _ ,, a _ Elevation Date

0
Topsoil 16".

REDDISH BROWN SILTY SAND (SM) very dense,
moist, fine to medium grained, trace gravel

MD 5.8 114 50/5.5" (Weathered Till).

50/5.5"

GRAY SILTY SAND (SM) very dense, moist, fine to
medium grained, with trace gravel (Till).

MD 7.4 131 95

MD 9.8 129 84

Boring terminated at 19.5 feet bgs.
No groundwater encountered during drilling.

25-

30-

35-

40-

AG[ Log of Boring AT97-B5 FigureHNTB/SeaTac 1997- Runway Investigation

TECHNOLOGIES SeaTac, Washington C-11
PROJECT NO. DRAWN _ DATE APPROVEr_" REVISED DATE '

bodng.cdr 14.190.211 ECR 13October97 _

AR 051538



P.O.S. Coordinates: N 17,590 E 11,300

_A _'_- _ =-; Equipment Mobile B59

_ _ _ _,== o_ _ ®0- _E Land Surface 292 feet Completion 9/16/97_ :E_ _ a _ ,, a ¢n Elevation Date

Topsoil18".
GRAY SILT (ML) very stiff, moist, with fine sand.

PL 28

DS 28.7 96 25

GRAY SILTY SAND (SM) dense, moist, fine to medium
grained, some gravel (Pre Vashon Drift).

MD 11.4 127 32

MD 10.8 127 38

_ Boringterminated at 21.0 feet bgs.
_ No groundwater encountered during drilling.

25-

30-

35-

40-

AG[ Log of Boring AT97-B6 FigureHNTB/SeaTac 1997- Runway Investigation C-12
TECHNOLOGIES SeaTac, Washington

PROJECT NO. DRAWN DATE' 'APPROVED' REVISED DATE "

boring.cdr 14,190.211 ECR 13October97 _,_

AR 051539



P.O.$. Coordinates: N 17,150 E . 11,285

_. _ _. _ _, Equipment Mobile B59

'_ =, = == _" _' '- _" Land Surface 340 feet Completion 9116/97o._ oo
_,_ _ _ n C_ = ,, 0 _0 Elevation Date

Topsoil 12".
LIGHT BROWN SILTY SAND (SM) medium dense to

dense, dry, fine to medium grained, trace gravel
MD 6.2 105 30 (Fill).

MD 14.4 111 30

BROWN SAND (SP-SM) medium dense, moist to wet,
fine grained, (Advance Outwash).

13

16

DS 21.7 109 16

25-
Boring terminated at 24.5 feet bgs.

Groundwater encountered at 18 feet bgs during drilling

30-

35-

40-

AGI Log of Boring AT97-B7 FigureHNTB/SeaTac 1997- Runway Investigation C-13
TECHNOLOGIES SeaTac, Washington

PROJECT NO. 'DRAWN DATE: 'APPRO_Eb REVISED' 'DATE

bonng.cdr 14,190.211 ECR 13October97 _1

AR 051540



P.O.S. Coordinates: N 15,610 E 11,635
A

o_ _ _. ® Equipment Mobile B59_ ®_ - == _ =
= _ -_ _" =' -= _" Land Surface 377 feet Date 9/16/97
_ _ a_ m,, _ _ Elevation

Topsoil
BROWN SAND (SP-SM) dense, moist,fine to medium

grained, trace gravel (Advance Outwash).
MD 14.0 104 50

MD 14.8 114 68
Becomes wet.

BROWN SAND (SP) dense, saturated, fine grained,
(Advance Outwash).

MD 17.4 115 42

DS 21.0 109 86 Becomes very dense.

20- Boringterminated at 19.5 feet bgs.
- Groundwaterencountered at 18 feet bgsduring drilling

25-

30-

35-

40-

AG[ Log of Boring AT97-B8 FigureHNTB/SeaTac 1997-Runway Investigation C-14
TECHNOLOCIE5 SeaTac, Washington

PRCJECT NO. 'DRAWN DATE APPROVED RE'VISED DATE

Bwells.cdr 14.190.211 ECR 15Octcber97 _"_'_t/

AR 051541



POS Coordinates: N 15,170 ....E 11,570

A _ _ Equipment Mobile B59

_, - _ _. E Land Surface 374 feet Completion 9/17/97
_ :_o aa -,- _ _ Elevation Date

0
_ BROWN GRAY SILTY SAND (SM) very dense, moist,

fine to coarse grained, with gravel, mottled

(Weathered "1311)
MD 75 118 50/5"

5-

MD 84 122 50155"

10--

- GRAY SILTY SAND (SM) very dense, moist, fine to
- coarse grained, with gravel (Till)

M D 109 124 50/5" -
15--

- BROWN SAND (SP) dense, saturated, fine grained
_ (Advance Outwash)

MD 237 105 44

20-
_ Boring terminated at 195 feet bgs

Groundwater encountered at 18 feet bgs during ddlling

25-

-

30-

35-

40--

HNYB/SeaYac 1997- Runway Investigation C-15
TECHNOLOGIES SeaTac, Washington

PROJECT NO,' DRAWN DATE APP ROVED II' _EVISED' 'DATE l"

boring.cdr 14 190211 ECR 13 October 97

AR 051542



P.O.S. Coordinates: N 15.230 E 11,270

® Equipment Mobile B59

_ == =_" _" -=- _" Land Surface 3367 feet Completion 9/17/97oo _,_ o_ =-:E_ ,_,_ ,_,, _ {n Elevation Date
o
_ Topsoil 12".

BROWN GRAY SILTY SAND (SM) very dense, dry,u

fine to medium grained, with some gravel
67 (Weathered Till).

5-
m

I

MD 9.2 125 96

10-

M

50/4" - GRAY SILTY SAND (SM) very dense, moist, fine to
15- medium grained,some gravel (Till).

MD 10.0 112 50/5" _

20- Boringterminated at 18.5 feet bgs.
_ No groundwaterencounteredduringdrilling.

25-

30-

35-

40-

AGI of Boring AT97-B10 FigureHNTB/SeaTac 1997- Runway Investigation C-16
TECHNOLOGIES SeaTac, Washington

PROJECT NO." "DRAWN OATE "APPROVED REVISED 'OATE

bodng.cdr 14.190.211 ECR 13October97 _ !

AR 051543



P.O.S. Coordinates: N 15,460 E 11,270

_, _ '_ ® Equipment Mobile B59

"_- _ _- - e Land Surface 370 feet Completion 9/17/97
_,_ oo _,_ o_ = .:_o _ _ _ ,, a (_ Elevation Date

Topsoil 12".

BROWN GRAY SILTY SAND (SM) very dense, dry,
fine to medium grained, with some gravel
(Weathered TIU).

MD 8.9 122 50/5.5"

DS 50/5.5"

MD 9.3 114 50/5.5=

GRAY SILTY SAND (SM) very dense, moist, fine to
medium grained, with some gravel (Till).

MD 7.8 105 50/5.5"

_ Boring terminated at 19.5 feet bgs.
- No groundwater encountered during drilling.

25-

30-

35-

40-

AGI Log of Boring AT97-B11 FigureHNTB/SeaTac 1997- Runway Investigation C-17
TECHNOLOGIES SeaTac, Washington

PROJECT NO.' DRAWN DATE' 'APPROVED' REVISED' DATE

bonng.cdr 14,190.211 ECR 13 October 97 _'_.)

AR 051544



P.O.S. Coordinates: N 16,410 E . 11,610

_" _A __ _ _-_ I: t t-qu'pmen- Mobile B59

o._"_= "_-°'_o=: _,===_" o_; _® _',. Land Surface 386 feet Completion 9/18/97_ = _ _ ,_ _ ,, c_ _ Elevation Date

0_ _ BROWN SILTYSAND (SM) medium dense, moist, fin__ .._.._:. grained, with some gravel, asphalt, organics (Fill).
_ _ ".._."-

MD 9.2 105 18 •._...-..-=

5- ___
•._-.._--

MD 9.4 110 20 _'_":-

I.,_.._-.,10-- ._...:_..--

".,,_..-.:.--_

- L._....,::,:
.:_..._._

15-

- Boring abandoned at 15.0 feet bgs during drilling on fill
- debris.

- No groundwater encountered dunng ddlling.

20-

25-

30--

35--

40--

AGI of Boring AT97-B13 FigureHNTB/SeaTac 1997-Runway Investigation

TECHNOLOGIES SeaTac, Washington C-18
PROJECT NO.' DRAWN DATE 'APPROVED 'REVISED DATE

Bonng2.cdr 14,190.211 ECR 13 October 97 ('f,. I

AR 051545



P.O.S. Coordinates: N 16,405 E 11,610

_" _ v_- _ = Equipment Mobile B59o __ a. _=

._ _ • "6 - E Land Surface 386 feet Date 9/18/97¢0
_ _ _ m,, a co Elevation

o
•;_..,_.:.

_'-- BROWN SILTY SAND (SM) medium dense, moist, fin_

- '_-'_'_-" to medium grained, with gravel (Fill).- ___.._

.=.:e.__ ._
20 -- "_"

5 --._-._

=-=.=,

51 - -"_'=
10- "" "

_ .-'.__"_

3 - _'_--_':Becomes very loose.

50/3" _.__-_

2o_- ,__._-_.'_-'_.Sampler ddven on concrete debris.

- -_- -" BROWN SAND (SW) very dense, saturated, fine to

"=.::,, coarse grained, some fine gravel and silt
_ .-'/o:

.. • (Advance Outwash).MD 8.7 133 50/5.5" -...-_._
25-- "=.:-:_

. .==

27.( : ":"'_
e." .°
.::
Oo_.'@,
• o..

MD 10.7 134 84 -- _'- ""
..-'.o'°:

30.0 30 - ": ;.'°.
°°.

• .o°
=o .o
e..o- o

- ;::-
•. ='o.

50/4" - -,,.::;
o.- .°35.0 35- m

- Bonng terminated at 35.0 feet bgs.
- Groundwater encountered at 18.5 feet bgs during
_ ddlling.

40-

AGI Log of Boring AT97-B14 FigureHNTB/SeaTac 1997-Runway Investigation C-19
TECHNOLOGIES SeaTac, Washington

PROJECT NO.' DRAWN DATE 'APPROVED REVISED DATE

Bwetls.cdr 14,190.211 ECR 15 October 97 ('_)

AR 051546



P.O.S. Coordinates: N 13,010 E 11,200

_, _ _. ® Equipment Mobile B59

_'_= _-g =_" _ "-=. _ Land Surface 359 feet Completion 9/18/97
_,_ _ _ _ ,, a _ Elevation Date

Topsoil12".

BROWN SILTY SAND (SM) medium dense, moist, fine
grained, withsome gravel and asphalt (Fill).

MD 11.8 116 15

5 Becomes loose.

Becomesvery loose.
MD 11.4 120 3

MD 13.9 105 4

MD 8.2 112 34 BROWN SAND (SP) dense, moist, fine grained, with
some silt (Advance Outwash).

Boring terminated at 25.5 feet bgs.
No groundwater encountered dunng drilling.

30-

35-

40-

AGI of Boring AT97-B15HNTB/SeaTac 1997- Runway Investigation Figure
TECHNOLOGIES SeaTac, Washington C-20

PROJECT NO.' DRAWN DATE "APPROVED t_EVISED' 'DATE

Bodng2.cdr 14.190.211 ECR 13October97 _1

AR 051547



P.O.S. Coordinates: N 13,155 E 11.620

ob _ _- _ __ Equipment Mobile B59

_ ---__= "_ _="6 -=. E Land Surface 367 feet Completion 9/18/97
_ _ _ _= _o° ®a _ = u. r_ _0 Elevation Date

GRAY AND BROWN SILTY SAND (SM) medium
dense, moist, fine to coarse grained, with some
gravel (Fill).

MD 9.7 123 15

MD 9.7 93 7

Becomes loose.

MD 12.8 111 15

GRAY-BROWN SILTY SAND (SM) very dense, moist,
fine to medium grained, with some gravel, mottled
(Weathered "1311).

MD 10.9 130 57

_ Bodng terminated at 20.0 feet bgs.
__ No groundwater encountered during drilling.

25-

m

a

30-

35-

40--

AGI Lo0ofBoring AT97-B16HNTB/SeaTac 1997- Runway Investigation Figure

TECHNOLOGIES SeaTac, Washington C-21
PROJECT NO DRAWN DATE' APPROVED' REVISED' DATE

Bonng2.cdr 14,190.211 ECR 13October97

AR 051548



P.O.S. Coordinates: N 13,635 E 11,800

_ -_ Equipment Mobile B59

I _ _, =,__== =_" _ _ ==. o.E Land Surface 372 feet Completion 9/18/97_ :__ aa _,, a _ ElevaUon Date
BROWNSILTYSAND(SM)loose,moist,finegroined.

with some grovel, trace organics (Fill).

MD 7.3 109 7

MD 15.9 115 4

Sampler driven on debris.
50/2"

GRAY SAND (SP) medium dense, moist, fine grained.

MD 8.3 120 15 GRAY BROWN SILTY SAND (SM) medium dense,
moist, fine grained, with some gravel, mottled.

Boring terminated at 19.5 feet bgs.
No groundwater encountered during drilling.

25-

30-

35-

40-
I

AGI Log of Boring AT97-B17HNTB/SeaTac 1997- Runway Investigation Figure
SeaTac, Washington C-22

TECHNOLOGIE$
PROJECT NO." DRAWN DATE APPROVED' 'REVISED' 'DATE "

ECR 13October97 (_Bonng2.cdr 14,190.211

AR 051549



P.O.S. Coordinates: N 11,605 E 11,250

_- _ _ _" Equipment Mobile B59

" = == _ -_- E Land Surface 350 feet Completion 9119197
_,#. _ _ _ _ _ _ m Elevation Date

o
•_-.-,"_'_:-"BROWN GRAY SILTY SAND (SM) medium dense, dry,

_,__,- fine to medium grained, some gravel (Fill).

Mo

MD 8.5 122 31 -,-..--- With coarse gravel.

10-- -_.-,---

_.._...:._!.GRAY SAND (SP) medium dense, moist, fine grained.

-IMD 12.3 113 24 !_)i;:_:.
15-- ".'_"'"

'-:-;,.-:.
.._.,. -,,

-- .'._.:_ GRAY AND BROWN SILTY SAND (SP) dense, moist,
_.°_°'..,

fine grained, trace gravel.-,-., ..-,,

:;::-:"?i
MD 9.0 121 31 20-" "-!:?'.-!.'..'-+

MD 16.2 113 24 _ :-'::-;'.:.y_
25 -- ":':".:'"

.•',;,,,:,

..-,, ,.-,.

._, .,_.

30- .':';'.':.'
.,-.;.. ,o.

- ..:?:-i..

....=_,

-{MD 9.4 131 21 iiii2.}_ii!ilBoring terminated at 34.5 feet bgs.
35- Groundwater encountered at 23.0 feet bgs during

- drilling.

40-

AGI Log of Boring AT97-B18HNTB/SeaTac 1997- Runway Investigation Figure

TECHNOLOCIES SeaTac, Washington C-23
PROJECT NO." DRAWN DATE' "APPROVED REVISED DATE "

Bodng2.cdr 14,190.211 ECR 13 October 97 f_ .L,J

AR 051550



P.O.S. Coordinates: N 11,850 E 11,170

_" #v v_- _ __ Equipment Mobile B59

_, -- _ o. E Land Surface 351 feet Completion 9/19/97
_ =__ = ,_ ,, ,, Q _o Elevation Date

BROWN-GRAY SILTY SAND (SM) very dense, moist,

fine to medium 9rained, some 9ravel (Fill).

50/4"

MD 8.1 112 37

MD 7.9 116 41

MD 9.7 123 37
20-

_ Boring terminated at 19.5 feet bgs.
_ No groundwater encountered during drilling.

25-

30-

35-

40-

AGI .o0of Boring AT97-B19HNTB/SeaTac 1997-Runway Investigation Figure

TECHNOLOGIES SeaTac, Washington C-24

PROJECT NO. DRAWN _ DATE 'APED REVISED ' DATE "
Boring2.cdr 14,190.211 ECR 13 October 97

AR 051551



P.O.S. Coordinates: N 11,700 E 11,385

a, _ o ® Equipment Mobile B59

._ _' =,,E_= -'-_ _ - =-_-=E Land Surface 352 feet Completion 9/19/97
"_o _'_ o_ ®_ :__ C_C_ _ _ a _ Elevation Date

0
BROWN-GRAY SILTY SAND (SM) dense, moist, fine

to medium groined, with gravel (Fill).

MD 8.1 132 42

5-
m

MD 6.6 130 11

10-

MD 13.2 124 29 -
15-

m

MD 12.6 123 24
20-

MD 8.6 120 22

25-
Boring terminated at 24.5 feet bgs.
No groundwater encountered during drilling.

30-

35-

40-

AGI .o0of Boring AT97-B20HNTB/SeaTac 1997- Runway Investigation Figure

TECHNOLOGIES SeaTac, Washington C-25
• PROJECT NO. DRAWN DATE APPROVED' . 'REVISED' DATE '

Boring2.cdr 14.190.211 ECR 13October97

AR 051552



P.O.S. Coordinates: N 13,900 E 12,170

_ _ ® Equipment Mobile B59

- = =" =_ _ Land Surface 374 feet Completion 9/22/97
® el

_ _ _ =,, _ = Elevation Date

GRAY -BROWN SILTY SAND (SP/SM) medium dense

moist,fine grained, trace gravel (Fill).

MD 5.7 102 20

22

GRAY SILTY SAND (SM) very dense, moist, fine to
coarse grained, with fine gravel (Weathered "1311).

MD 6.5 122 50/5.5"

Boringterminated at 14.5 feet bgs.
No groundwater encountered during drilling.

20-

25-

30-

35-

40-

AG] Log ofBoringAT97-B22 FigureHNTB/SeaTac 1997- Runway Investigation C-26
TECHNOLOGIES SeaTac, Washington

PROJECT NO." 'DRAWN ' DATE APPROVED' REVISED" DAT1E

Bodng2.cdr 14,190.211 ECR 13October97 _,'_(

AR 051553



P.O.S. Coordinates: N 13,300 E 12,025

_, _A -_ _ ==-_ Equipment Mobile B59O

"_-_ =_" _3=-_ _--o._" Land Surface 367 feet Completion 9/22/97
_. :__ _ _ =,, _ _ Elevation Date

Topsoil12".

BROWN-GRAY SILTY SAND (SM) medium dense,
moist,fine to medium grained, withsome gravel

MD 9.6 127 20 (Fill).

MD 10.4 121 21

MD 7.2 122 37

MD 8.7 127 57

GRAY SILTY SAND (SM) very dense, moist, fine to
mediumgrained, some gravel ('1311).

MD 7.8 131 50/5 =

Boring terminated at 24.5 feet bgs.
No groundwater encountered during drilling.

w

30-

m

35-

m

40--

AGI Log of Boring AT97-B23 FigureHNTB/SeaTac 1997- Runway Investigation C-27
SeaTac, Washington

TECHNOLOGIES
PROJECT NO. 'DRAWN DATE 'APPROVED REVISED --DATE

BodngJ.cdr 14,190.211 ECR 13October97 n/_zl _

AR 051554



P.O.S. Coordinates: N 12,180 E 11,940

_. _ _. • Equipment Mobile B59o v _ _=

" "6o='"_ _,== ®= ,=E Land Surface 358 feet Completion 9/23/97
_,_ :_ _ c__ ,_ ,, c_ _ Elevation Date

BROWN GRAY SILTY SAND (SM) medium dense,

moist, fine to medium grained, with gravel (Fill).

MD 7.5 111 12

18

MD 9.5 127 33

MD 10.1 127 97 GRAY SILTY SAND (SM) very dense, moist, fine to
medium grained, with gravel (3311).

MD 9.3 127 86

Boring terminated at 24.5 feet bgs.
No groundwater encountered during drilling.

30-

35-

40-

AGI of Boring AT97-B29 FigureHNTB/SeaTac 1997- Runway Investigation

TECHNOLOGIES SeaTac, Washington C-28

PROJECT NO.' DRAWN DATE 'A_EE, REVISED DATE
Boring3.cdr 14,190.211 ECR 13October97

AR 051555



P.O.S. Coordinates: N 12,440 E 11,900

_A _. _ -_== Equipment Mobile B59

_= _ _= =_" " _. _" Land Surface 359 feet Completion 9/23/97
2_ -_oo"_ _'°= °__ _ _ Elevation Date

BROWN GRAY SILTY SAND (SM) mediumdense,
moist,fine to medium grained, some gravel (Fill).

MD 7.6 126 15

BROWN GRAY SILTY SAND (SM/SP) medium dense,
MA 9.2 24 moist, fine to medium grained, some gravel and

sand.

Becomeswet.

MD 13.7 120 60 BROWN GRAY SILTY SAND (SM) very dense, moist,
fine to medium grained, occasional gravel (Till).

MD 9.9 123 70
20-

_ Boring terminated at 19.5 feet bgs.
_ No groundwater encountered dunng dnlling.

25--

30--

35--

40--

AG[ Log of Boring AT97-B30 FigureHNTB/SeaTac 1997- Runway Investigation Co29
TECHNOLOGIES SeaTac, Washington

PROJECT NO.' DRAWN -- DATE" APPROVED' REVISED' DATE

Bodng3.cdr 14,190.211 ECR 13 October 97

AR 051556



P.O.S. Coordinates: N 12,875 E 1t,370

_, __ __ _ _-_ Equipment Mobile B59

" -,, -_- = • _ _. E Land Surface 362 feet Completion 9/23/97"_ "_ o _'_ _oo ©_I,_ _ o o _ = ,, ¢= o_ Elevation Date

BROWN SILTY SAND (SM) medium dense, moist, fine
to medium grained (Fill).

MD,MA 5.9 115 24

MD 10.1 90 4

Contains organics and wood debris, becomes loose.

MD 25.2 91 5

GRAY BROWN SILTY SAND (SM) very dense, moist,
MD 9.6 92 72 fine to medium grained, some gravel ('1311).

Bodng terminated at 19.5 feet bgs.
No groundwater encountered dudng drilling.

25-

30--

35--

40--

AG] Log of Boring AT97-B31 RgureHNTB/SeaTac 1997-Runway Investigation

TECHNOLOGIES SeaTac, Washington C-30
PROJECT NO.' DRAWN DATE APPROVED REVISED DATE

Boring3.cdr 14,190.211 ECR 13 October 97 _

AR 051557



P.O.S. Coordinates: N 16,535 ... E 12,205

_. _ _ _" Equipment Mobile B59

o _, -_ _ _ _" =- _" Land Surface 391 feet Completion 9/24/97
_ _ o _ _ = ,, a co Elevation Date

0

_ BROWN SAND (SP) dense, moist, finegrained
_ (Advance Outwash).

MD 6.4 104 33

5--

I

i
37

10-

56 -

15-

MD 12.3 112 57 _

20-
_ Boring terminated at 19.5 feet bgs.
_ No groundwaterencountered duringdrilling.

25-

=

3o.-

35--

40-- ;

AGI of Boring AT97-B33 FigureHNTB/SeaTac 1997- Runway Investigation C-31
TECHNOLOGIES SeaTac, Washington

PROJECT NO.' DRAWN DATE 'APPROVED REVISED' DATE "

Boring4.cdr 14,190.211 ECR 13 October 97 (_h,._

AR 051558



P.O.S. Coordinates: N 11,870 E 10,870

_, _ _ ® Equipment Mobile B59

_ - _. _" Land Surface 350 feet Completion 9/25/97_ _ =,, o _ Elevation Date
o

_ I.:..---": BROWN GRAY SILTY SAND (SM) dense, moist, fine

::-_T--_"-_ to medium grained,with gravel (Nil).
- ".._..2,_

....:e.-.--.:_
38 "------

• _.._

" "_ GRAY SAND (SP) dense,moist, with some silt (Fill).MD 14.4 122 31 - _.'.. ""
10-

- .,___;':";= DARK GRAY BROWN SILTY SAND (SM) medium

- -_- dense, moist, fine to medium grained, with gravel
---'= (Fill)- _'-" and organics

MD 18.2 118 24 -

13 ....

2o- _

-"_.-_-_-. GRAY SILTY SAND (SM) very dense, moist, fine to
--._-= coarse sand, some gravel ('Till).

MD,MA 8.4 122 57 - ._---_"-_-_
25- ._ -,

MD 11.7 120 50/6" - _"
30 _-""

- Bonng terminated at 30.0 feet bgs.

- No groundwater encountered during drilling.

35-

40-

AGI Log of Boring AT97-B36 ..oY Figure

HNTB/SeaTac 1997- Runway Investigation C-32
SeaTac, Washington

TECHNOLOGIES PROJECT NO." DRAWN --'DATE' ED' 'REVISED 'DATE '"

Bonng4.cdr 14,190.211 ECR 13October97 G_p.,UJ

AR 051559



P.O.S. Coordinates: N 13T900 E. 11,485

_ -_ Equipment Mobile B59

_ -_ - _ _. E Land Surface 356 feet Completion 9125197
_,_ _ _ c__ g ,, c_ m Elevation Date

.%.--_._GRAY BROWN SILTY SAND (SM) medium dense,

•_--,_._, moist,fine to coarse grained, with gravel and
----.-,"--" organics (Fill).
.._._.=

MD,MA 18.3 118 26 _-_,'-'-

_a,_,,L,,-

MD 16.7 114 17 _"_
.2-:.Z._

29 _

M 10.6 31 "_

18 _-----_ With concrete debris.

%_._-- Sampler driven on debris.
50/1" =_'=

DS 11.5 127 8 __ Becomes loose, wet.

.....

_... t(.,...

MD 16.2 118 10 _"- :
4O

AGI of Boring AT97-B37 (040') FigureHNTB/SeaTac 1997- Runway Investigation C-33 1/2
TECHNOLOGIES SeaTac, Washington

PROJECT NO.' DRAWN _'DATE' 'APPROVED REVISED' 'DATE "

Bodng4.cdr 14,190.211 ECR 13 October 97

AR 051560



P.O.S. Coordinates: N 13,900 E 11,485

o_ _ ® Equipment Mobile B59

.__ _ _ _,_ _ _ _ mE Land Surface 356 feet Comple_on 9/25/97___ ,__ m ,, _ _ Elevation Date

GRAY BROWN SILTY SAND (SM) medium dense,
moist, fine to coarse grained, withgravel and
organics(Fill).

MD 63.1 75 18

GRAY SILTY SAND (SM) dense, moist, fine to medium
MD 10.6 120 43 grained, with some gravel ('rill).

MD,MA 10.1 128 44

Boringterminated at 55.0 feet bgs.
- No groundwater encountered during drilling.

60--

65--

70--

75--

8O--

AGI ,ooof Boring AT97-B37 (40'-55') FigureHNTB/SeaTac 1997- Runway Investigation C-33 2/2
TECHNOLOGIES SeaTac, Washington

PROJECT NO.' ORAWN _ DATE APPROVED' REVISED' DATE '

Bor2-40.c,dr 14,190.211 ECR 13 October 97 (_,_)

AR 051561



P.O.S. Coordinates: N 15,200 E 10,830

_" -_ Eq® uipment Mobile B59

_ -" -_ _-=_ o_ =. E Land Surface 353 feet Completion 10/6/97:__ _ o _ ,, c_ _ Elevation Date
0

_ ._--__ GRAY SILTY SAND (SM) very dense, moist, fine

..... grained trace fine gravel ('1i11)

--_""_ ':b_.

60

10-- " _"_

_ _2.--.21

- _-2:i
76 " -

"._._:_I

•._.-_-_1

CU-TxS 9.8 129 50/5.5" _ .-.-_--"_IWith fine sand interbeds.
-'_._"_.,._...7

20- '._,_:_

-- _-_.._

50/5.5" _ _..-_
25- '_ '

MD 5.7 125 50/5" -_

3o- "---- Bonng terminated at 30.0 feet bgs.

- No groundwater encountered during drilling.

35-

i

40"

AGI Log of Boring AT97-B52 Figurei

HNTB/SeaTac 1997- Runway Investigation C-34
I-ECHNOLOCIES SeaTac, Washington

PROJECT NO." 'DRAWN DATE •APPROVED REVISED DATE '

Bonng5.cdr 14,190.211 ECR 13 October 97 ('I_'C,,_

AR 051562



P.O.S. Coordinates: N 17,185 E 10,92,5

_" _A _-_ _ _ Equipment Mobile B59
o e_ >, =.
o _, -=-g -_ _ _ _ Land Surface 322 feet Completion 10/6/97
_,_ a c: _ ,, a Go Elevation Date

0 ._.-r-:.,:

_ _.___. GRAY SILTY SAND (SM) loose, moist, fine grained,
'_ "-- with gravel

MD 13.9 119 10 ==.--

. ._ 2.-:
_ .....

- ":" ":_ BROWN SAND (SP) loose, moist fine to medium
- ::-'-.':'Z-: grained, with some gravel (Advance Outwash).

11 i "7"_:"":_

'.-':?i.":-
.?...:--.

Becomes medium dense.
i;:.'-:-'-!:

SA,DS 12.9 27 15- :.:.,......
..... -..

.... .a

- i'.:.::'::!"

L';';:':.
,k%'.'-:'"36 -:.-.....

;:'-'-':- Becomesdense, wet.

....--.
• . ..-

j_

'-':'; "," :,56 -
.-r.- -. -.

25-- ::':"

.:.-,...,

L'.:::*.. :.

....--.

MD 23.0 104 46 -;"'- ....
:..;-;-.. :.

30 .... "'""
.....-

-.;-;...:,
;_:-...-.;.,

-- ..-...; ... :,

66 ":":"':"-- :::2":':
, .. -

35 -- :":':"':'
-- '.L.:..t

• .-- .

MD 20.7 107 55 - _i:i[-_

40-

Af T Logof Boring AT97-B56 (0-40') Figure
Z'lk T JL HNTB/SeaTac 1997- Runway Investigation C-35 112

TECHNOLOGIES SeaTac, Washington
PROJECT NO.' DRAWN -- DATE' APPROVED' 'REVISED DATE -

Bonng5.cdr 14,190.211 ECR 13 October 97 _

AR 051563



P.O.S. Coordinates: N 17,185 E 10.925

_- _ _ ® Equipment Mobile B59

_ -_o_o _-== o_'_ ®_ _=E Land Surface 322 feet Completion 10/6/97_,_ :__ a _ _ ,, _ _ Elevation Date

4°_ _ BROWN SAND (SP) loose, moist, fine to medium

_ grained, wi_ some gravel (Advance Outwash).

M 22.4 62 _
.2 .-_..

45....
_'-_--_ GRAY SILT (ML) very stiff,wet, with trace sand (Pre

== Vashon Drift).

M 25.2 -,-=

50- Boring terminated at 48.5 feet bgs.
- Groundwater encountered at 23.5 feet bgs during
- dnlling.

55-

i

65-

70-

75-

80--

A__ lr Logof BoringAT97-B56(40'-48.5') Figure
Z-]k_]r HNTB/SeaTac 1997- Runway Investigation C-35 2/2
TECHNOLOGIES SeaTac, Washington

'PROJECT NO." 'DRAWN DATE 'APpliED' 'REVISED 'DATE
Bor2-40.cdr 14,190.211 ECR 13October97

AR 051564



P.O.S. Coordinates: N 18,080 E 11,47'0

_" _-- v_- _ _=" Equipment L10-T Track Rig

_._'_ _ == _ _= _ _ Land Surface 302 feet Completion 10/15/97-
_ :_8 =r_ =u. a (n Elevation Date

BROWN SAND (SP) loose, moist, fine to medium

grained, with some silt and organics (Recessional
Outwash).

9

GRAY SILTY SAND (SM) very dense, moist, fine to
medium grained, withgravel (Till).

MD 9.0 129 50/4"

M 6.6 50/5"

50/3.5"

GRAY SAND (SP) very dense, moist, fine to medium
grained, trace gravel (Advance Outwash).MD 12.7 121 50/3"

Boringterminated at 25.5 feet bgs.
No groundwater encounteredduringdrilling.

30-

35-

40-

AGI Log of Boring AT97-B66 FigureHNTB/SeaTac 1997- Runway Investigation

TECHNOLOGIES SeaTac, Washington C-36
PROJECT NO." 'DRAWN' ' OATE' APP._QVED REVISED 'DATE

Boring6.cdr 14,190.211 ECR 13October97 _).

AR 051565



P.O.S. Coordinates: N 171825 E 11,600

_ _ ® Equipment L10-T Track Rig

__-_ _- _, E Land Surface 312 feet Completion 10/15/97
___ :_u _ _ _ ,, r_ (o Elevation Date

DARK BROWN AND BROWN SAND (SP) dense,
moist, fine to medium grained, with some silt, with

trace coarse gravel (Recessional Outwash).

MD 7.5 105 35

59 BROWN SAND (SP) dense, moist, fine to coarse
grained, with some gravel and silt (Weathered
Till).

GRAY SILTY SAND (SM) very dense, moist, fine to
MD 8.0 126 50/4"

medium grained, with some coarse gravel (Till).

50/5.5"

_ Bonng terminated at 30.0 feet bgs.
No groundwater encountered during drilling.

25-

30-

35-

40-

AGI Log of Boring AT97-B67HNTB/SeaTac 1997- Runway Investigation Figure

TECHNOLOGIES SeaTac, Washington C-37
PROJECT NO." 'DRAWN DATE 'APPROVED "REVISED DATE '

Bonng6.cdr 14,190.211 ECR 13October97 _L_._

AR 051566



P.O.S. Coordinates: N 17,660 E 11,505

= LIO-T Track Rig® Equipment

_ = _ Land Surface 296 feet Completion 10/15/97-

_ ==_"g =,,°_o _ _ Elevation Date
o

_ '_._.-._ BROWN SILTY SAND (SM) dense, moist, fine to

_ _ medium grained (Advance Outwash).

- ,_._--:

- _=._
MD 13.5 120 47 5- _

_ Becomes saturated

MD 16.9 111 28 10- -_-2 GRAY SILT (ML) hard, moist, with some fine sand

- -=___-- interbeds (Pre Vashon Drift).

- 7__--=
MD 17.8 111 44 15- _--_-:

66
20....

;_--_ GRAY CLAYEY SILT (MH) hard, moist, fractured,
-'---. laminated.

MD 27.1 95 54 25- -...--

3o- ---_-
50/4" _'----

35- ----
CU-TxS 32.1 89 46 _-_.-

40--

AGI ,ogof Boring AT97-B68 (0-40') RgureHNTB/SeaTac 1997- Runway Investigation C-38 112
SeaTac,Washington

TECHNOLOGIES
PROJECT NO." 'DRAWN DATE "APPROVED" 'REVISED 'DATE

Bodng6.cdr 14,190.211 ECR 13October97 (_%)

AR 051567



P.O.S. Coordinates: N 17,660 E 11,505

_ _ ® Equipment L10-T Track Rig

_' -= _ = =- _" Land Surface 296 feet Completion 10/15/97-='_ _-_ o o ® m_ _ _ = ,, a _ Elevation Date

CU-TxS 28.8 95 51 GRAY CLAYEY SILT (MH) hard, moist fractured,
laminated

CU-TxS 30.8 96 54

MD 29.7 94 5015.5"

MD 33.3 90 45

MD 29.0 93 50/5.5"

_ Bonng terminated at 60.5 feet bgs.

_ Perched groundwater encountered at 8 feet bgs during
dnlling.

65--

70--

75-

80-

AI Logof Boring AT97-B68 (40'-60.5') Figure
=r3L ]l"!! HNTB/SeaTac 1997- Runway Investigation C-38 2/2
TECHNOLOGIES SeaTac, Washington

PROJECT NO." DRAWN _ DATE APPROVED' REVISED' DATE

Bor2-40.cdr 14,190.211 ECR 13 October 97 f_,.L,J

AR 051568



P.O.S. Coordinates: N 18,255 E 10.850

_" _ _. ® Equipment L10-T Track Rig

_= _ _ _ ._"_ = E Land Surface 233 feet Completion 10/17/97_ c_o = ,, _ _ Elevation Date
0 .. ,.-:°

•--_--..-_LIGHT BROWN GRAY SILTY SAND (SM-SP) medium
_"'_ dense, moist, fine grained, trace gravel, mottled_ ,__-"_ _

-- _-"_,.,_.__.'.._,,_(Recessional Outwash).

•""_" Becomes wet
35 5- ..- -

, a.,l

W'_ silt interbeds.

10- _--- Becomes dense
MD 18.8 114 56 _ .-.-_--=

- :.._.:.:..:

- ........ GRAY SAND (SP) very dense, wet, fine to medium
15 .i_i-[;:[. grained, with trace gravel and silt.

.._... -..

,..:..%M 19.5 70111= ....°°

,_.. °. -°.

- :.:;i,!.::
- _._.._._..-._GRAY SILTY SAND (SM) very dense, saturated, fine to

20- N_t coarse grained, with gravel ('1311).
50/5.... _._

._,o

_.'_ With sand interbeds.

M 11.3 50/2" - _

,___-_Driller notes hard drilling

ao- _*._
130/6" _ _

M 10.4 70/4 =

- Boring terminated at 33.0 feet bgs.

35- Groundwater encountered at 17 feet bgs dunng
- drilling.

40--

AG l Log of Boring AT97-B72 F_gureHNTB/SeaTac 1997-Runway Investigation C-39
TECHNOLOGIES SeaTac, Washington

PROJECT NO. 'DRAWN DATE' 'A_VED 'REVISED "DATE
Bonng6,cdr 14,190.211 ECR 13October97

AR 051569



P.O.S. Coordinates: N 19,335 E 10,785

_ _. _ _, Equipment Mobile B59

o _, -==== -_ _ _ " _" Land Surface 267 feet Completion 10/20/97•,_ ®_ c__ ,, ,, _ _0 Elevation Date

DARK BROWN SILTY SAND (SM) loose, moist, fine
grained, with some gravel and organics (Fill).

MD 30.5 88.2 5 GRAY SILT (ML) medium stiff, moist, with some
organics.

GRAY SILTY SAND (SM) very dense, wet, fine to
medium grained, with some gravel (Till).

50/5.5"

50/4.5"

MD 10.7 128 50/5" Borinq terminated at 24.0 feet bQs.

Groundwater encountered at 13.5 feet bgs during
dnlling.

30--

35--

40"

AG[ Logof BoringAT97-B73 FigureHNTB/SeaTac 1997- Runway Investigation C-40
TECHNOLOCIES SeaTac, Washington

PROJECT NO." DRAWN DATE APPROVED' 'REVISED DATE "

Bodng6.cdr 14,190.211 ECR 13 October 97 t_/

AR 051570



P.O.S Coordinates
E 11350

o = - Test Pit Number 5"_ _ >" _ N 15800

- _- c_ o c_ o co Date 12/10/93 Elevation 380 feet
0

Sod.

RED BROWN SAND (SP) medium dense, moist to wet; fine grained, with
_'_i_ii"i some silt (Recessional Outwash).

._.-';'-:-"GRAY SILTY SAND (SM) very dense, moist; fine to coarse grained, with
5 i_;,-_;:: gravel and occasional cobbles (Glacial Till).

T b_
-Immm Groundwater not encountered.

10

15

P.O.S. Coordinates
E 11650

Test Pit Number 6 N 17000

Date 12/10/93 Elevation 380 feet

0 -.-'_.:L.BROWN SILTY SAND (SM) dense to very dense, moist; fine to coarse
_:;:" grained, with gravel, and occasional cobbles, asphalt chunks (Fill).

z "_"_-" GRAY SILTY SAND (SM) very dense, moist; fine to coarse grained, with

_:_ gravel(Fill).

10 Groundwater not encountered.

15

ACII Log of Test Pits AT94b-TP5 and TP-6
Figure

HNTBFFhird Runway Preliminary Engineering Design C-41
TECHNOLOCIES Sea-Tac, Washington

JOB NUMBER DRAWN APPROVED DATE REVISED DATE

14,190.203 KM (_ 29 March 94

19CQO3TP._o5

AR 051571



P.O.S. Coordinates
_, E 11300
o _ - _ Test Pit Number 7
_ _, __,,,_ _. a 17400

0, z; 12/13/93 320 feet._ _- _ _ o _ Date Elevation
0

Sod.

BROWN SANDY SILT (ML) stiff, moist to wet; interbedded with brown silty
sand (Colluvium).

PI 30.2 _ GRAY SILTY SAND (SM) very dense, moist; fine to medium grained, with
5 ._ gravel (Glacial Till).

Groundwater not encountered.
10

15

P.O.S. Coordinates
E 11400

Test Pit Number 8 N 21900

Date 12/14/93 Elevation 285 feet
0

"--'', Sod.
---4 BROWN SILT (ML) medium stiff, moist; with organics and rootlets and

PI 34.6 _ ___ occasional sand layers.

_ BROWN GRAY SANDY SILT (ML) stiff, wet; mottled, with a trace of fine
5 .... gravel.

M 23.5 Z ___

10 "" Groundwater not encountered.

15

AGI ,ooof Test Pits AT94b-TP7 and TP8
Figure

HNTBFFhird Runway Preliminary Engineering Design C-42
TECHNOLOCIES Sea-Tac, Washington
JOB NUMBER DRAWN ABPROVgD DATE REVISED DATE

14,190.203 KM _'_u.J 29 March94
'_go2c_"rP.p&5

AR 051572



P.O.S. Coordinates

_" 9 E 11650
o e - _, Test Pit Number N 18450_

.-_ _

_, 8 o o _, = # E 12/10/93 325 feet_- :_ _ r__ ,-_ _ Date Elevation

.,...

., .... GRAY BROWN SILTY SAND (SM) medium dense to dense, moist; fine to,_.'.,.-.

._..._._ coarse grained, with gravel and occasional cobbles (Fill).

5
_, GRAY SILTY SAND (SM) very dense, moist; fine to coarse grained, with

Z
---i,L-!_'.'ii:.' gravel (Glacial Till).

Groundwater not encountered.

10

15

P.O.S. Coordinates
E 11800

Test Pit Number 10 N 17120

Date 12/10/93 Elevation 370 feet
0 _.,_-_;-.:

_.-- RED BROWN SILTY SAND (SM) medium dense to dense, moist; mottled,
_ ;,-.,..:

fine grained, with a trace of gravel (Fill).-_ LIGHT BROWN SILTY SAND (SM) very dense, moist;,fine to medium
grained, with gravel (Glacial Till).

5 ;2 i
.::,..;."

Groundwater not encountered.

10

15

A_ T Log of Test Pits AT94b-TP9 and TP10 Figure
HNTB/Third Runway Preliminary Engineering Design C-43

TECHNOLOCIES Sea-Tac, Washington
JOB NUMBER DRAWN APPROVED DATE REVISED DATE

14,190.203 KM _ 29 March 94
19G_33TPo6,5

AR 051573



P.O.S. Coordinates

a- 15 E 11800
o = - Test Pit Number N 18450

_ _ _ _ = _ 12/13/93 345 feet- _- o o _ _, co Date Elevation
0

Sod.

GRAY SILTY SAND (SM) very dense, moist; fine to coarse grained, with

_ gravel (Glacial Till).

- Groundwater not encountered.

10

15

P.O.S. Coordinates
E 11700

Test Pit Number 16 N 13450

Date 12/13/93 Elevation 368 feet
0

! Sod.
GRAY BROWN SAND (SP-SM) medium dense, wet; fine grained, with silt

and a trace of gravel (Fill).
M 17.1

5 _ GRAY SILTY SAND (SM) dense, moist; fine to medium grained, with, i ."-;,'.,.".
gravel and a trace of organics (Fill).

F----

10 _ GRAY BROWN SILTY SAND (SM) very dense, moist; fine to medium
'7 i_'.;:: grained, with gravel (Glacial Till).

Groundwater seepage encountered at 5 and 10 feet.

15

AG] Log of Test Pits AT94b-TP15 and TP16 FigureHNTBFFhird Runway Preliminary Engineering Design C-44
TECHNOLOCIES Sea-Tat, Washington

JO{3NUMBER DRAWN APPRO'_ISt) DATE REVISED DATE

14,190.203 KM _'_ 29 March 94

19e203"rp.p55

AR 051574



A __ Test Pit Number TP5-97
_" _ ® -
0 __

-_ _-_ _ E Land Surface 335 feet Date 11/21/97
_,_ _ _ Elevation

0 ::.,:..:.

_,. SILTY SAND (SM) loose, moist, fine to coarse grained, with asphalt, roots,
_ _ organics(Fill).

_-_; SILTY SAND (SM) medium dense, saturated, fine to medium grained,with
M 21.0 - _ gravel,weathered (Weathered "rill).

M 17.4 _ GRAY SILTY SAND (SM) very dense, wet, fine to coarse grained, with5-
gravel ('rill).u

Groundwaterseepage encountered at2 feet bgs during excavation.

- Testpit terminatedat 4.0 feet bgs.

10-

15-

Test Pit Number TP6-97

Land Surface 331 feet Date 11/21/97
Elevation

o
M 27.1 - _ BROWN SILTY SAND (SM) loose, moist, fine to medium grained, with

_ ----- roots,charcoal, organics,and gravel (Fill).
M 23.6 _ RED BROWN SANDY SILTY (ML) hard, moist, trace gravel, oxidized

_ (Weathered Till).
RED BROWN SAND (SP) dense, moist, fine to medium grained,with

M 9.1 s- gravel, oxidized(Advance Outwash).M 10.2 -

- Test pit terminated at 7.0 feet bgs.
- No groundwaterencounteredduringexcavation.

10-

15-

AGI of Test Pits AT97-TP5and AT97-TP6 FigureHNTB/SeaTac 1997-Runway Investigation C-45
TECHNOLOCIES SeaTac, Washington

PROJECT NO," 'DRAWN DATE APPROVED "REVISED' DATE

Testpit.cdr 14,190.211 ECR 19December97 (0_
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__ Test.Pit Number TP7-97

"_ === _= _.-= - Land Surface 332 feet Date 11/24/97
_ o _ Elevation

0 _._ BROWN SILTY SAND (SM) medium dense, moist, fine to medium grained
M 9.9 -= _-_,_ with gravel, organics (Fill).-- ,.,_..,_.--,.

GRAY BROWN SILTY SAND (SM) dense, moist, fine to medium grained,
M 13.9 I ?._ occasionalpockets, mottled (Weathered Advance Outwash).
M 25.3 - I _.._

5-- i".'.:.'.::'
•.:, :.. GRAY BROWN SAND (SP) dense, moist, fine grained, withsome silt

M 7.3 -I _';'=_== (Advance Outwash).

- Test pit terminated at 6.5 feet bgs.
- No groundwater encountered dudng excavation.

10--

15--
i

Test Pit Number TP8-97

Land Surface 354 feet Date 11/24/97
Elevation

M 18.2 0 ._--
_ _ RED BROWN SILTY SAND (SM) loose, moist to wet, fine to medium

• .':_..-_..

_ grained, with some gravel, (Fill).
_._ BROWN GRAVELLY SAND (SW) dense, moist, fine to coarse grained, with

_ some silt.
GRAY BROWN SILTY SAND (SM) very dense, moist, fine to coarse

5- grained, with gravel, cemented (Till).
MD 10.7 - _===

Test pit terminated at 6.0 feet bgs.
- No groundwater seepage encountered during excavation.

10--

15-

AG _ Log of Test Pits AT97-TP7 and AT97-TP@ Figure!! HNTB/SeaTac 1997-Runway Investigation C-46
TECHNOLOGIES SeaTac, Washington

PROJECT NO. DRAWN DATE' 'AP_.E D REVISED "DATE
Testpit.cdr 14,190.211 ECR 19 December 97
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Test.Pit Number TP9-97

o _ _. E Land Surface 277 feet Date 11/24/97
3 _ :_ _ _ Elevation

0
_ ..._?-:.::DARK BROWN SILTY SAND (SM) loose, moist, fine to medium grained,

::'":':' with rootsand organics(Topsoil)..

M 14.8 I GRAY BROWN SAND (SP) dense, moist,fine to medium grained, with
occasionalgravel and siltypockets (Advance Outwash).

5-

M,PL,LL 31.6 I REDDISH GRAY BROWN SILT (ML) stiff,wet, with some fine sand,
m

._..--_ mottled.
===ram

==s====
10-

- Test pit terminatedat 10.0 feet bgs.
- No groundwaterseepage encounteredduringexcavation.

!

15--

m

Test Pit Number TP10-97

Land Surface 336 feet Date 11/24/97
Elevation

0 I_."-.--:-. DARK BROWN SILTY SAND (SM) loose, moist, fine to medium grained,

- | _ withrootsand organics(Topsoil).
M 17.9 RED BROWN SAND (SP) dense, moist, fine to medium grained, with

.__:_. occasionalgravel and trace silt (Recessional Outwash).
M 10.6 '_-_.." GRAY BROWN SILTY SAND (SM) very dense, moist, fine to coarse

5-- :.-_..'.
_.= grained, with gravel, cemented (Till).
_ J';.'r-',

m

- Test pit terminated at 7.0 feet bgs.

- No groundwater seepage encountered dunng excavation.
10--

15--

I

AGI .o,of Test Pits AT97-TP9 and AT97-TP10 FigureHNTB/SeaTac 1997-Runway Investigation C-47
TECHNOLOGIES SeaTac, Washington

PROJECT NO." 'DRAWN DATE 'APPROVED' 'REVISED DATE ' '

Testpit.cdr 14,190.211 ECR 19 December 97 f,"p.,_.t

AR 051577



Test.Pit Number TPll-97

'_ = _" Land Surface 342 feet Date 11/24/97-_ _ _ Elevation

M 19.9 o _.-.:-._l _-.='._ DARK BROWN SILTY SAND (SM)loose, moist, fine to medium grained,

_1_ with roots and organics (Topsoil).M 20.1
RED BROWN SILTY SAND (SM) dense, moist,fine to medium grained,

M 12.4 - I i_"___"_- with occasional gravel (RecessionalOutwash).
RED BROWN SANDY SILT (SM-ML) dense, moist, fine to coarse grained

5- _ .--:-. sand, with gravel, oxidized (Weathered Till).
_'-_ GRAY SILTY SAND (SM) very dense, moist,fine to coarse grained, with

- gravel ('1311).

- Test pit terminated at 6.5 feet bgso
10- No groundwater seepage encountereddudng excavation.

15-

AGI ,ooof Test Pit AT97-TP11 FigureHNTB/SeaTac 1997-Runway Investigation C-48
TECHNOLOGIES SeaTac, Washington

PROJECT NO.'-- DRAWN DATE' APPROVED "REVISED 'OATE "

Testpit.cdr 14,190.211 ECR 19 December 97
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APPENDIX D
EXTENT AND CHARACTERISTICS OF PEAT

IN THE NORTH SAFETY AREA AND PHASE 5 WORK AREA

HartCrowser
4978-28 September21, 2001
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Dehvermg smarter solutions

MEMORANDUM Anchorage

DATE: July 10, 2001

TO: Third Runway File 8oston

FROM: Michael Bailey, P.E.,Carsten Becker, E.I.T., Hart Crowser, Inc.

RE: Extent and Characteristics of Peat in the

North Safety Area and Phase 5 Work Area (West Wall) Chicago
497842

This memo summarizes information on peat soils that will be encountered during Denver

construction of the Third Runway embankment at Seattle-Tacoma international Airport.

Exploration data from borings, test pits, hand-auger holes, and cone penetration tests have

been used to identify and locate peat deposits along the proposed Third Runway MSE walls

and embankments. Classification tests, field vane tests, direct shear, and consolidation tests Fairbanks
were conducted to better characterize the peat in the Phase 5 Work Area (West Wall) and

North Safety Areas.

EXTENT OF EXISTING PEAT Jerseycity

Peat soils observed range from relatively fibrous residue of more or less decomposed plant

material intermixed with sand particles ranging from gravel and sand to clay in size, to

predominantly silt (or clay) soils that have non-fibrous, highly decomposed residual organics. Juneau
Classification testing along the West Wall and the North Safety Area revealed some

differences in composition. In general, the peat samples obtained in the NSA have higher

organic and fiber contents than the peat from the West Wall area. The buried West Wall

peat appears to have a significant sand fraction ranging from sandy to very sandy, while the Long Beach

peats in the NSA are practically non-sandy.

Deposits of peat were encountered in explorations along the proposed West Wall and in

the North Safety Area. The following paragraphs summarize the location and thickness of
Portland

the peat deposits, in some areas, shallow peat deposits were encountered. In other areas,

_-" layer(s) of peat is interbedded with other soil layers. The locations of the peat and organic

silt deposits in the North Safety Area and West Wall Area are shown on Figures D-1 and

Seattle
1910 Fairview Avenue East

Seattle, Washington 98102-3699
Fax 206.328.5581

Tel 206.324.9530

AR 051586
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D-2, respectively. Data concerning peat deposits in these same areas are presented in

Tables D-1 and D-2, respectively.

West Waft

Peat deposits along the West Wall ranged from soft to very stiff. Peat was generally

observed around Station 180+00 where a depression in the topography coincides with the

area designated as Wetland 37a. Runoff water from higher elevations to the east collects in

a small unpaved drainage channel that runs along the bottom of the depression and is

transported to Miller Creek downslope.

BuriedPeatDepositsalongthe WestWall

Peat deposits buried underneath deposits of sands were encountered in explorations near

Station 180+00 (west of the new runway). These deposits were encountered at depths
ranging from 3.5 to 9.5 feet and varied in thickness between 1.5 and 5.5 feet. Based on

observations in explorations in this area, it appears that buried peat deposits might be
located in an area up to about 200 feet wide, between Stations 179+20 and 181+20.

SPT blow counts in the buried peat deposits near Station 180+00 typically indicate
consistencies ranging from medium stiff to very stiff (N=10 to 30). To physically measure

undrained shear strengths, Hart Crowser conducted in situ field vane tests. Undrained shear

strengths of 1,044 and 1,607 psf were measured, which correlates with a consistency range
of upper-bound medium stiff to stiff cohesive material.

In two borings (HC 00-B123 and HC00-B132) located below the proposed MSE wall near

Station 179+00, consistency of the buried peat deviates from conditions encountered in

adjacent borings. In these borings, the top 9 to 11 feet of soil consists of loose sand with

interbedded layers of soft peat and silt.

ShallowPeatDepositsalongthe WestWall

The majority of peat deposits near the ground surface were encountered between Runway
Stations 178+40 and 183+30 with deposit thickness typically varying between a few inches

and about 2 feet. As mentioned in the previous section, in boring HC00-B132 soft peat
layers were encountered to a depth of 9 feet.

While in most areas along the West Wall shallow peat deposits appear to be scattered and

localized, there is an increased abundance of shallow peat in Wetland 37a near Station
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179+00, just north and south of the unnamed drainage that carries water toward Miller
Creek.

The shallow peat deposits in the wetland areas generally appear to be soft and highly
compressible. Field vane tests were conducted in two locations in the wetlands near Station

179+00. The undrained shear strengths were determined to range from 167 to 459 psf.

Peat also was encountered in five explorations along the West Wall north of Station

183+30. No peat was encountered in explorations along the West Wall north of Station

192+80. The peat deposits scattered between Stations 183+30 and 192+80 generally

appear to be isolated deposits. In these deposits, the thickness of the peat ranges from a
few inches to about 3 feet.

North Safety Area

Peat deposits in the North Safety Area were encountered in the footprint of the proposed

embankment and MSE Wall area, as well as to the west and north of the proposed fill in the

area of the proposed Miller Creek floodplain improvements. These deposits were generally

characterized as very soft to soft peat, based on SPT blow counts typically ranging from 1 to
2.

PeatDepositsinthe MillerCreekFloodplain

In the North Safety Area, peat extending to depths greater than 9 feet was encountered to

the west and north of the proposed embankment fill. In most of these areas, 1 to 4 feet of

silty sands overlie the peat. The only structure that is proposed in this area is a sewer that

will cross underneath Miller Creek. This work will require trenching in the peat

Hart Crowser conducted field vane tests to measure undrained shear strengths of the peat.

The in situ undrained shear strength of the peat near the proposed sewer ranges from 626

psf at a depth of 3.5 feet to values of 313 and 375 psf at greater depths of up to about 8

feet. The undrained shear strength of the peat generally decreased with depth, possibly as a

result of dessication and surface compaction associated with previous farming in this area.

Hong West also conducted field vane tests in the Miller Creek floodplain (Hong West
1998). However, their report does not clearly state what soil types the tests were

performed on. Many of the adjacent explorations encountered organic silts at the depths

the tests were performed. Field vane tests were performed at depths between 8 and 10
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inches. Reported peak undrained shear strengths ranged from 426 to 576 psf. Residual
undrained strengthsvaried between 108 and 150 psf.

Peat Deposits below the Proposed Embankment and MSE Wall

Peat deposits to depths of up to 10 feet below ground surfacewere encountered in borings
in the area of the proposed embankment and MSEwall. The in situ undrained shear
strength of the peat measured in this area ranged from 292 to 542 psf. A test conducted on
a shallow organic silt deposit exhibited an undrained strength of 835 psf. The undrained

shearstrength of the peat generally decreasedwith depth.

PEAT CLASSIFICATION

Peat sampleswere visually classifiedusing the Unified Soil Classification Systemfor

• exploration log descriptions. Selected representative sampleswere also classified in general
accordance with ASTM D 4427. We determined the following characteristics: Moisture
content (ASTM D 2974), fiber content (ASTM D 1997), ash/organic content (ASTM D
2974), and acidity (ASTM D 2976); botanical composition and absorbency were not
determined.

West Wall Area

Buried Peat Deposits along the West Wall

Peat samples obtained in the West Wall area at depths between 3.8 to 7 feet were visually
classifiedas stiff, moist, dark brown, sandypeat (seeTable D-4). Two of three sampleswere
slightly gravelly.

Laboratory classification testing revealed moisture contents varying between 72 and 132
percent, fiber contents ranging from 4 to 12 percent, and organic contents between 9 and
18 percent. In general accordance with ASTM D 4427, the sampleswere classifiedas
sapric, high ash,slightly to moderately acidic peat (seeTable D-3).

Shallow Peat Deposits along the West Wall

Peat samples obtained near the ground surface at depths between 4 inches and 2.1 feet

were significantly softer than the samplesfrom the buried deposits. The shallow samples
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also contained less sand and gravel than the deeper deposits. The shallow samples were

visually classified as very soft to soft, moist to wet, dark brown peat (see Table D-4).

In general accordance with ASTM D 4427, the samples were classified as sapric, high ash,
slightly acidic peat with moisture contents of 132 to 168 percent, fiber contents of 11

percent, and organic contents ranging from 18 to 24 percent (see Table D-3).

North Safety Area

In this area, samples were obtained in the Miller Creek floodplain and beneath the proposed

embankment. The peat deposits were visually classified as soft to medium stiff, moist to

wet, dark brown, fibrous peat (see Table D-4). One medium stiff organic silt sample was

also obtained at a depth of about 10 inches. Organic silt was encountered at shallow depth
only.

Generally, the peat obtained in the North Safety Area is more fibrous and has significantly
higher organic contents and moisture contents than the peat from the West Wall area. Fiber

contents ranged from 22 to 52 percent. Organic contents varied between 54 and 90

percent. Moisture contents ranged from 561 to 981 percent. In general accordance with

ASTM D 4427, the peat in this area obtained at depths between 4.0 and 7.8 feet may be

described as sapric to hemic, medium to high ash, slightly to moderately acidic peat (see
Table D-3). The peat appears to become softer with depth, which may be attributed to

varying water levels and higher degrees of desiccation near the ground surface.

STRENGTHCHARACTERISTICS

Hart Crowser conducted field vane tests in the West Wall and North Safety Areas this year

to obtain in situ undrained shear strength values. To obtain drained @angles of the existing
peat, two sets of direct shear tests were performed on undisturbed samples from the North
Safety Area.

Field Vane Testing

Test results of the field vane testing in the North Safety Area and along the West Wall are

shown in Table D-4. Table D°4 shows field vane results and classification test results along
with additional information. It appears that the peat deposits in the West Wall area

generally have higher strengths than the peat in the NSA, which might be related to the

relatively lower organic content or lower moisture contents in the West Wall area.
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Direct Shear Testing

Two sets of direct shear tests were performed on samples from the North Safety Area at

borings HC01-B33A/B and HC01-HB3A.

The direct shear tests were conducted on soft peat samples with fiber contents of 22 and 25

percent and organic contents of 54 and 61 percent Both tests exhibited very similar

drained @angles ranging from about 15 degrees at 2 percent strain to about 25 degrees at 8

percent strain (see Figures D-3 and D-4). Somewhat lower values (_ approximately 7

degrees) are observed in one sample at very low confining pressures.

Consolidation Testing

Consolidation test results for samples obtained in borings HC01-B33B and HC01-HB3A are

shown on Figures D-5 and D-6, respectively. Results obtained from the data shown on the
figures are summarized in the table below. The consolidation tests were conducted in
accordance with ASTM D 2435 Test Method B.

Consolidation Properties

Sample Depth Pc'in psf O,o'in psf OCR Cc_ Cc
in Feet

HC01-B33B 6.5 660 307 2.1 0.58 5.0

HC01 -HB3A 7.2 480 3 96 1.2 0.51 5.8

Consolidation ratios (i.e., modified compression indexes) and compression indexes were

determined in the upper portion of the virgin compression curves. A specific gravity of 1.6

was assumed to convert from consolidation ratios to compression indexes. At high strains,

the virgin compression curves are no longer straight lines when plotted in the semi-log

space. Consolidation ratios and compression indexes decrease at strains greater than about
50 to 60 percent.

Compression indexes for the samples from HC01-B33B and HC01-HB3A were estimated to

be 5 and 5.8, respectively. The samples were estimated to be in the normally to slightly
overconsolidated range with OCRs of 2.1 and 1.2
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