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SUBSURFACE CONDITIONS DATA REPORT

PHASE 4 FILL

THIRD RUNWAY EMBANKMENT
SEA-TAC INTERNATIONAL AIRPORT

INTRODUCTION

This data report compiles information on subsurface conditions, based on
geotechnical and hydrogeologic field testing and laboratory testing to support
the Phase 4 Fill construction for the Third Runway Embankment Project at the
Sea-Tac International Airport. A list of documents that include original
presentation of the data is provided in the references section. The companion
document to this data report is the Phase 4 Engineering Report, which provides
discussion of our engineering analyses and geotechnical recommendations for
the plans and specifications.

The site is located at the Sea-Tac International Airport, in SeaTac, Washington
(refer to Figure 1, Vicinity Map). Figure 1 shows the area where we pertormed
explorations for this study. The shaded area of Figure 1 is presented on Figure 2,
Site and Exploration Plan, showing exploration locations.

We have organized this report into several sections. The main text begins with a
summary of the geologic units we encountered followed by a more detailed
discussion of subsurface conditions. This is followed by a discussion of the
hydrogeologic conditions and testing information we have obtained from our
explorations to date. Appendices A and B follow the main text and present
results of our subsurface explorations and laboratory testing, respectively.

PURPOSE AND SCOPE

This report provides information on subsurface soil and groundwater conditions
for the planned Phase 4 Fill for the Third Runway based on explorations within
the areas noted. The Phase 4 Fill, as used in this report, includes areas north and
south of South 156th Way as well as additional Phase 4 fill (alternate bid item)
that might be added to the west of the proposed Phase 4 fill area. The
information presented herein provides the basis for geotechnical engineering
analyses and recommendations presented elsewhere.

Information presented herein was obtained in general accordance with Tasks
1.03, 1.13, and 1.3.5 presented in our proposal dated April 5, 2000. This report
has been prepared for the use of HNTB and the Port of Seattle for the site and

Hart Crowser
)-4978-28

Page 1

AR 046211



project described herein. We completed the work according to generally
accepted geotechnical engineering practices in the same or similar localities,
related to the nature of the work accomplished, at the time the services were
accomplished. We make no other warranty, express or implied.

GENERALIZED GEOLOGIC DESCRIPTION AND SUBSURFACE SOIL CONDITIONS

This section provides a description of the geologic and subsurface soil
conditions within the Phase 4 Fill, shown on Figure 2, based on our recent
explorations at the site and explorations by others. The area of the proposed
Phase 4 fill is shown by the dashed line on Figure 2.

Generalized Geologic Conditions

Various existing reports (AGI, 1998 and Hart Crowser, 1999a, 2000a, 2000b
and 2000c) describe the generalized geologic conditions for areas at the north
end of the proposed runway and along part of the west side, including part of
the area 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 sand);

> Recessional Outwash (primarily medium dense to dense, silty sand and
gravel, and/or medium stiff to hard, sandy silt and/or sandy clay);

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

> Advance Outwash (dense to very dense, non-silty to silty sand and gravel);
and

» Lawton Clay (very stiff to hard silt and clay).

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
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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.

The subsurface conditions beneath the Phase 4 North Fill (north of South 156th

Street), the Phase 4 South Fill (south of South 156th Street), and the additional
Phase 4 Fill (west of Phase 4 South Fill) were evaluated separately.

Phase 4 North Fill Area

The following soil materials were encountered in the Phase 4 North Fill area:

Loose to Medium Dense, Slightly Gravelly to Gravelly, Slightly Silty to Silty,
SAND with some Organic Material. These sands were encountered in most
explorations at the ground surface in a loose to medium dense condition. Roots
and other organic materials were observed to about 2 feet in depth. This unit
extended from the ground surface to depths from 4 to 13 feet. In test pits
HC99-TP17 and HC99-TP26, this layer was interbedded with a 2.5-toot-thick
layer of stiff sandy silt and a 1-foot-thick layer stiff slightly gravelly, very sandy silt,
respectively.

Soft to Hard, Slightly Sandy SILTS and CLAYS. This unit was encountered in all
the explorations except AT97-B58 and HC99-TP26. The thickness of this layer
varies from 3 to 8 feet.

Medium Dense to Dense, Gravelly SAND and Sandy GRAVEL. Except for
HC99-TP16 and HC99-TP17, this unit was encountered in all of our explorations
with a thickness ranging from 1 to 10 feet.

Dense to Very Dense, Slightly Gravelly, Silty SAND, or Hard, Slightly Gravelly,
Sandy SILT. This material was encountered in most exploration, except in
HC99-TP16 and HC99-TP17. The laver was encountered at a depth from 14 to
23 feet below existing ground surface. The coarser materials were encountered
in HC99-B61, HC99-Bb4, HC99-B72, and HC99-TP26, while the finer materials
were encountered in HC99-B58 and AT97-B58. It should be noted that for
HC99-TP26, this layer was overlain by a 3-foot-thick layer of medium stift, sandy,
silty clay.

Phase 4 South Fill and Additional Phase 4 Fill Area

This area is fairly similar to the Phase 4 North Fill area, with the exception of the
deeper layer of very gravelly sand to sandy gravel. In this area, we encountered:
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Loose to Medium Dense Sands, with varying amounts of Silts and Gravels,
and some Organic Material. This unit was encountered throughout the site
from top of existing ground surface to depths ranging from 4 to 12 feet.

Soft to Medium Stiff and Stiff, Sandy Silts. This layer was encountered in most
of the explorations, with thickness ranging from 3 to 9 feet.

Medium Dense to Dense and Very Dense Sands, with varying amounts of Silts
and Gravels. This layer was encountered in most explorations, and was called
out as either Glacial Till or Outwash material.

Hydrogeologic Conditions

Groundwater Occurrence

Groundwater was encountered in most borings during drilling for this phase of
work. The water levels observed in the open borings at the time of drilling
(ADT) and prior to monitoring well installation and development are shown on

the boring logs (Appendix A).

Groundwater Monitoring

Seven monitoring wells were instalied within the area of the Phase 4 Fill. At the
present time, four wells have been decommissioned or abandoned, while the
remaining three wells are still intact. For these three wells, groundwater
elevation are being collected monthly to gain a better understanding of seasonal
fluctuations in groundwater elevations and flow patterns in the Phase 4 Fill area.
The most recent set of depth to water measurements was collected on October
10, 2000. The available data are compiled and presented in Table A-1.
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CLOSING

Hart Crowser appreciates the opportunity to provide this information. Please
call if you have any questions.

Sincerely,

HART CROWSER, INC.

JOSTEIN AASEN MICHAEL J. BAILEY, P.E.
Staff Geotechnical Engineer Project Manager
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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;
Excavation of Test Pits;

The Use of Cone Penetrometer Probes; and
Water Level Measurement.

vVVvyVvYyVvYYyYYVyYy

Explorations and Their Location

NOTE: The explorations for this study were compiled from earlier reports. To
expedite production of this report, some explorations not located within the
Phase 4 Fill area limits had to be included. Figure 2 should be consulted to
verify whether an exploration falls within the Phase 4 Fill boundary.

This report includes the following subsurface explorations:

» Borings
HC99-B58, HC99-B61, HC99-B64, HC99-B72, HC99-B75 through
HC99-B77, HC99-B79, HC99-B80, HC00-B142, HCO0-B300, and HCOO-
B303 through HC00-B306

> Test Pits
HC98-TP3 through HC98-TP12, HC99-TP3 through HC99-TP6, HC99-TPY,
HC99-TP10, HC99-TP13 through HC99-TP18, HC99-TP26 through
HC99-TP29, HC99-TP32 through HC99-TP36, HC99-TP36A, HC99-TP36B,
HC99-TP36C, HC99-TP36D, HC99-TP37 through HC99-TP40, HC99-TP44,
HCOO-TP125 through HCO0-TP128, and HCOO-TP300 through HCOO-TP305

» CPT Probe
HC99-P07

The exploration logs within this appendix 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-1A - Key to Exploration Logs.
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This figure also provides a legend explaining the symbols and abbreviations used
in the logs.

Location of Explorations. Figure 2 shows the location of explorations.

In the field, locations for borings and test pits designated }-4978-06 were
originally located by hand taping or pacing from existing physical features. The
ground surface elevations at these locations were interpreted from the aerial

survey topography shown on the figures.

in the field, locations for borings and test pits designated }-4978-16 were located
using GPS survey by Hart Crowser on October 1, 1999. Port of Seattie
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 shown on Figure 2.

In the field, locations for borings and test pits designated }-4978-18, }-4978-21,
and }-4978-23, -26, -27, and -31 were located by 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
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 shown on Figure 2.

For all explorations, 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

With depths ranging from 15.3 to 34.0 feet below the ground surface, five
hollow-stem auger borings, designated HC99-B58, HC99-B61, HC99-B64,
HC99-B72, HC99-B75 through HC99-B77, HC99-B79, HC99-B80, HC00-B142,
HC00-8300 and HC00-B303 through HC00-B306, were drilled from june 4,
1999 to August 10, 2000. The borings used a 3-3/8-inch inside diameter holiow-
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.
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Groundwater level 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 Table A-1.

The borings logs are presented on Figures A-2 through A-16 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 1587) was used to obtain
disturbed samples. This test employs a standard 2-inch outside diameter split-
spoon sampler. Using a 140-pound hammer, free falling 30 inches, the sampler
is driven into the soil for 18 inches. The number of biows (N value) required to
drive the sampler the last 12 inches onlv is the Standard Penetration Resistance.
This resistance, or biow 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 water tight 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 tirst 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.

Hart Crowser Page A3
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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. The tubes were sealed in the field and taken to
our laboratory for extrusion and classification.

Excavation of Test Pits

Fifty test pits, designated HC98-TP3 through HC98-TP12, HC99-TP3 through
HC99-TP6, HC99-TP9, HC99-TP10, HC99-TP13 through HC99-TP18, HC99-
TP26 through HC99-TP29, HC99-TP32 through HC99-TP36, HC99-TP36A,
HC99-TP36B, HC99-TP36C, HC99-TP36D, HC99-TP37 through HC99-TP40,
HC99-TP44, HCOO0-TP125 through HCOO-TP128, and HCOO-TP300 through
HCOO-TP305, were excavated across the site with a tractor-mounted backhoe.
The test pits were excavated on July 30, 1998 through May 2, 2000. 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. He
noted groundwater levels or seepage during excavation. 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-17 through A-41.

Piezocone Penetrometer Probes

We used a piezocone penetrometer to probe the subgrade soils for this study.
Completed by Northwest Cone Exploration, the probe, designated HC99-PO7,
was advanced to a depth of 16 feet below the ground surface. It used a
Begemann type cone (See Figure A-1B). The svstem was mounted on a truck
which provided the necessary reaction for the applied ioads. The cone probe
configuration used in the investigation is similar to that shown on Figure A-1B.
This figure also shows the classification method used to develop the soil
behavior index represented on the individual logs for classification purposes.
The piezocone is arranges to measure the following parameters, which are used
for the soil classification:

» Tip resistance, g, in tsf (corrected resistance to soil penetration developed at
the cone tip);
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» Friction resistance, f; in tsf (resistance to soil penetration developed along
the friction sleeve); and

» Pore water pressure behind the cone tip, U,, in psi.

The log of the piezocone probes proposed by Northwest Cone Exploration is
presented on Figure A-42.

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 soit 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®. Prior to testing, a plastic filter
element, which has been saturated under vacuum in glvcerin, is placed behind
the cone tip. This filter element transmits pore pressures to the transducer.
Load celis 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.

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-1B) according to the following equation:
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I =3 log[Q-(1- B,)]}* +[15+13-log(F)J’

Where,
lc = Soil behavior index
Q = Normalized cone tip resistance
099
c',
Gr = Corrected cone tip resistance
Ovwo = Total overburden stress
G'vo = Effective overburdens stress
B, = Normalized pore pressure
Au
B, =——
qT - cvo
F = Normalized friction ratio
R = —f’—- -100%
qT VY
£ = Sleeve friction

Using the above equation and the classification chart presented on Figure A-1B,
we were able to develop the interpreted soil profile provided on Figure A-42.
The classification chart used for this study has been established based on
observed soil behavior from numerous studies for various soil types.

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 survev information for the top of casing in the
wells. Depth to water data and groundwater elevations are summarized in
Table A-1.

Hart Crowser Page A-6
-4978.28

AR 046223



References for Appendix A

Jeffries, Michael G., and Michael P. Davies, 1991. Soil classification by the cone
penetrometer test: Discussion, Can. Geotech. J. 28, 173-176.

Jeffries, Michael G., and Michael P. Davies, 1993. Use of CPTu to Estimate
Equivalent SPT N,,. Geotechnical Testing Journal. GTJOD), Vol. 16, No. 4,
458-468.

Lunne, T. P.K. Robertson, and J.J.M. Powell, 1997. Cone Penetration Testing in
Geotechnical Practice, Blackie Academic and Professional, London.

F:\docs\jobs\497828\PhasedFill.doc

Hart Crowser
}-4978-28

Page A-7

AR 046224



Key to Exploration Logs

Sampie Description

Classification of soits in this report is basec on visug! fieic cng 10DOrolory opservolions which incluge censity/cons:stency,
moisture conditior. grain size, onc piasticity estimates onc snoulc not de construec to impry field nor icborctory testing
uniess presentec herein. Visugi—manuar ctassification methocs of ASTM D 2488 were usec os on identificclion guige.

Soil gescriptions consist of tne following:

Density/consistency. moisture. color, minor consiituents. MAJOR CONSTITUENT, gogditiona! remcrks.

Density/Consistency
Soil gensity/consistency in borings is reicted primarily to the Stonacrd Penetrotion Resistance.
Soil gensity/consistency in tes! pils is estimgted based on visuc! observation and is presented parenthetically or tne test pit logs.
Stanaere Stenacord Approximate !
SAND o GRAVZL Penetratior SILT or CLAY Penetrgtion Snecr i
. Resisterce (N) . Resistonce (N) Strengts }
Density in Biows/Foot Consistency in Siows/Foot ir TSP
Very ioose 0~ ¢ Very soft 0- 2 <0.125
Loose 4 - 10 Soft 2- ¢ 0.125- 0.25
| Medium gerse 10 - 30 Megium stiff 4 - B8 C.25 - 0.5
| Dense 30 - 50 stife 8- 15 05 -10 |
! 1
Very cense >50 Very stitf 15 - 30 o - 20 i
t
Haore >30 >2.0 ’
H . I . . .
' Moisture P Minor Constituents Zstmctea Sercentcge !
E Dry Littte perceotidie moisiure l ‘\ Not igentified in gescr otion 0- 5 :
I . b !
i Demp Some perceptibie MoiSiure, proded'y Dedw oplimum™ i E Sigrtly (cioyey. siity, etc.) 8- 12 |
Moist Proocbly near optimum moisture content I i Cloyey, silty, sonay. groveny 12 - 3¢ X
[ ’
We: Much perceptioie moisiure, Drobcdiy COOve ootimum | : Very (cloyey, sitty, e:c.) 30 - 50
- |
Legends ‘ Test Symbols

Sampiing Test Symbols

S0RING SAMP_ZS

Z Solit Soocn

S Srelby Tupe

E Cottings

e Core Run

* No Sampie Recovery

° Tuoe Pusnea, No! Driven

TZIST PIT SAMPLES
z Greo (Jeor)
Z 8%

S Srewoy Tupe

~Q [T

HBORINGY DWG

1:1

Groundwater Observations

2

Surfcce Sec!

Grouncwater Leve! on Dgte
(ATD) At Time of Drilling

| Coservction We' Tio or Siotiec Sectior

Groungwcter Seescge
(Test Pis)

GS Greir Size Clessificotion )
CN Consoliaction

Uu Unconsoticsiec Jncronec T-exio!

Cu Consolicated L~crcines Trioxia! !

jote} Corsoiicotec Drcinec Tricxic!

Qu Unconfined Compression

DS Direct Shecr

K Permecpiity |
po Pocke! Peret-ometer

Approximcte Compressive Streng:~ in TSP

TV Torvane
Aporox'mgcte Srecr Strength in TSP

CBR  Ceaiifor~'c Secrng Reclo
MO Moisture De~siiy Relat'onsrip

AL Alterberg Limils
f——e———— wcter Content in Percent
| ! —  LiQuig Limit
' L= e

—_— e Pigstic Limit
PID  Pnotoionizotior Detecior Reccing
CA  Chemicc: A-~c.ysis

o7 In SituDensity “est
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J-4978-28 11700
Figure A-1A
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Electric (Piezocone) Cone Penetrometer
Schematic of Electric Piezocone (Typical)

~——— Inclinometer (& Iy)

/

- Thermustor (T)

| | - ——— Friction Sieeve (F)
4 &

Pore Pressure
Transducer (U)

Porous Filter
Eiement

Cone Tip (Q

o)

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

,— CENTER FOR ZONAL CLASSIFICATION (2ONES OF RADH i)

_E 1000 . . L .
7 = INCREASING s i i
= SRy Zone _ .~ Soil Behavior Type
— INCREASING INCREASING 1 . sensitive fine grained
— PLASTIC HARDENING OVERCONSOLIDATION -
— 2 ' organic soiis - peats
3 ' clays-diaytosily clay
100 = 4 " sitt mixtures - Clayey silt to silty clay
> =
o8] - 5 sand mixtures - silty sand to sandy silt
hask o 6 sands - clean sand to silty sand
o | ' )
ar-F
Q= ——T’—'XL
10 — vo
= INCREASINGLY . u-u
g ™  COUAPSIBLE BQ T T ar-F
g —  sois vo
g ™ (SENSITVITY) iy
g N F= —qr—_ﬁ,v_o_ X 100%
g
s | 1
3 ; Ly L 1t i4) | 7 |
o1 !‘O 10

HARTCROWSER

J-4978-28
Figure A-1B
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0N 1113700 1.1
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Boring Log HC99-B58

N 21254
E 10892

Soil Descriptions Desth
Too of Cosing Eievotion in Feet: 293.50 in Fee
Ground Surfoce Elevation in Feet: 291 0

r (Loose), moist, brown, slightly grovelly
SAND with troce orgonics.

grovelly SAND.

Loose, moist. tan to brown, siigntly

o

Megium stiff, mosst,
mottiec, scndy, very silty CLAY.

browr anc¢ tan

o

Dense, gray. moist (0 wet, sightly
cicyey, grcvelly SAND.

w

et e b

SiL™.

HGre, acm™mp, grey, siignlly grevelly, sangy

N
(®]

TTrTT ‘" T

Y

Botiom of Boring ¢t 24.5 Fee:.
Comp:etec 7 /9/99

*. Refer o Figure A-1A for exolonatio~ of gescrintions

cnd syrmoo's.

N

|
IN!
o

f=r—r 1=
(9]
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rUTYTTT
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w
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w
(@]

Soit cescriotions orc stratum lines cre ‘rlerpretive

cnd aoctuct cnonges mcy be Grocug:.

w

Grounawc:er leve!,

(ATD) or for cote specifiec.

o3

ingicctes, s 6L time of griiting
Leve: ™Qy very win tme.

Scmpie

X

STANDARD PENETRATION
RESISTANCE
4 Biows per Foot
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437816 BORING

Boring Log HC99-B61
N 20,989

E 10,930 STANDARD PENETRATION LAS
Soil Descriptions Deptn r Somore RESlSTANC;F TZSTS
Too of Casing Eievction in Feet: 303.94 in Feet s Blows per Foot .
Ground Surfecce Eievotion in Feet: 301.8 -0 1 2 I5 10 20 ’50 100 ‘
(Loose), comp, brown, very siity, fine ? =1 | ° " '
SAND with _organic ﬁ:tﬂ:l._ _ r ! [
Loose to medium gense, damp, brown to| | A 1A S-1 B ® ’ l
gray, medium to fine SAND. L : : - \ l'
Troce orgonic materiol. o : ; ~
-..-5 = 1~ ’ * ; ' ‘| '
- - " | i
o u () 2 - . > tcs !
£ [ f |
L . ’ '
+10 -
Soft, moist, green—gray, siightly sangy, ATD | H o I
siity CLAY. [ = 1 I Z L Fa.
- i .
i Mecium gense, moist to wet, gray, L (4 I r | |
; sugntiy groveiy, silty SAND. _[_15 Eé‘ [ , ’ 5
> ;
I L g% : L [ f
i % S~4 | l ‘ ;
‘ Very cense. moist, grcy, siightly ! / ! L i i i i
gravelly, very silty SAND. _I_- é ’ 1 ‘ || ‘
T 20 ' t - \‘—'r;
[ L i , b " !
| AR ' !
| L / 5-5 z !. | o( I ; ; i f!.:50/4f ‘
fr 7 e Cobi |
| : ; Do ! 1. ! H !
9 S N B ARSI N1 A I
N T ] b : o ; . : |
Vg Ummmm |
|- s E S e e
f S L& R DT ] R
| Bottom of Boring ¢t 27.8 Fee:. Do P ] , P e : |
f Comaieted 9/27,99. Pt ro L ! | R 3 i
i ; b ! i | i ‘i‘ .
.’ ]-30 P I R | ;
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! 0oL [ 1 i n ; i
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45 ' 2 S 10 20 S0 0C
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. Refer to Figure A-1 for explonation of aescriptiors w
onc symopols ..
2. Soii cescriptions cng strolum lines cre ‘rleroretive
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3. Grouncwater level, if indicatec, is ct time of arilling J-4978-18 9/09
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DIN 11/13,/00 141
497818\t OCS

Boring Log HCQQ-B 72

N 21023
E 10730

Soil Descriptions Deptn
Top of Cosing Eievation in Feet: 283.81 in Feet
Ground Surfoce Eievation in Feet: 282 0
Loose, gamp, brown, slightly gravelly
SAND with some organics. -
ﬁ ~N
~
w
~
w0
w
Stiff, wet, groy, slightiy sonay, cioyey -5 ¥ j
SILT. r.
-FTO E
[ of
'[ ATD :
r

Mecium gense to very dense, wet, groy,
i siigntly gravelly, very silty, SAND witn
incregsing grave! content witr ceptn.

w

T T‘—l o !_’T—"T“I"“
N
o

N
w

i
!
‘ Soitom of Boring at 23.9 fee:.
i Completec 11/8/99.

{

TV T"'I Y T

!
w
O

r

'. Refer to Figure A—1A for expianation of cescriotiors
onc sympols.

2. Soil gescript'ons and straium lines are interpretive
cnc octua: chcnges may pe groaual.

3. Grounawcter :evei, if irgicoted, is ct time of ari ng
{ATD) or for ccte specifiec. Leve! mMQy vory w.in time.
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Boring Log HC88-B75

Soil Descriptions Debth
In Ceet
approx. Ground Surtace Elevauon in Feet 284
- _ -,
3 nches of Asphait over loose, wet,
gray to brown, siightly graveilly SAND.
Petrol like odor -tS
— etroleum-hke odor i
Medium stif!, moist, gray to green, sandy
SILT o
— —
Megium dense to dense, wet, Drown to r
! gray. shightiy sity, gravelly SANC. -
' “+10
| Lis
very gense. moist, gray, sifty, fine SANC | r
with trace ’_JYGVEL i -
| Leo
bk
.
8ottom of Boring at 23.C Fes: .
Completec 5/4/98. f r
-25
f =23
|
] r
; -
| +3C
I
|
r
L
P
T
' ;=38
L
[
+
!
r
r
| __'O
I Pos
| L
|
| Fas
i 'I: -
P
bk
Pk
Y

. Reter to Figure 2-1 for explanaticn ot gescriptions
3nd 5ymMDo::

2. S92 descronons and stratum hines are iniergretive

&2 attia changes may be gradual.

OrzunG water level f ndicated, 1s at time ot antir 3
(2700 or v2r 33te soecified. Leve! Mmay var. with me.
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uh

m

STANDARD FENETRATION
RESISTANCE
4 Blows per Foot

—-“r

mr

nm
—
tfH

2 ¢

T

‘050:‘6,

T T I T T T rTT T

-

I

RY 5¢ 100
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Figure A-8
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Boring Log HC99-B76

STANDARD PENETRATION LAF
Soil Descriptions Deotn compe  RESISTANCE TESTS
Approx. Ground Surtace Etevation in Feet 275 m Feet 4 Bno:ts per :oot r
-0 ' . X o ML
3inches of Asphalt over loose, moist, L L !
green, siity. fine SAND to medium stift,
fine sanay SILT. - B
~ Petroteum-like odor. i S-1 Z B 1 !
-+5 T A
| Loose. wet, gray to Drown, fine to - =2 IN ‘LL
medwm SAND. - - {
r—
Medwum dense, wet, gray with orange B s-3 IX| I
motthng, siightly gravelly, very silty - ey
Sanp. Lo \
Medum derse to dense, moist to wet, L S-4 T(' L
shghtly sity to silty, gravelly SAND. N \ !
i — :
| g s [X] T N [
- — - N i
| L= | i \ il !
- ) |k l | |l \| ”' ‘ l
| i I NI ;
B | i i ;
: very Jznse. moisi, gray. shghtly — s-6 [ -~ ! i P esois | ;
r_\ gravell.. sy, fine SAND. ,/ L L ! I 1 ‘ l: ! X
Bcrtom of Soring at 18.3 Fee!. 20 ! | EREIN !
Compietes 2, 4/9¢. L b , F |
| !
t ’ i . 1 :
| | NS Lo !
| 1 L
- { { '
+:5 ! i - , T T | :
|t R . |
0 A I [
1 s It
- ! L ! 1 ih
+30 B ik i |
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| - U D E T |
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! _ 1 ,’ ! ! 1 1 I ! l i
| i | r . ‘
| F LR f |
| | ‘. T ] ! I i
! = I H
, Pl o L L |
R A 50 107
® water Contert in Percent

| 4 4
I Retar 12 Fuyyrs 2-1 tor explanation of Jescrptinni "

3r
tTnand stratum ines are interprerve mom

- Thanges may be gradual.
3G Vit watec e 2laf inaicated, 15 3t tme L Iniling J-4978-07 6/09
CATON o0 o gate ipecined. Level My var, with time, Fme ‘-’
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Boring Log HC88~B77

STANDARD PENETRATION LAE
Soil Descriptions Deptn samoie RESISTANCE TESTS
in Feet ' a Biows per Foot
Approx. Ground Surtace Eievation in Feet: 266
prox -0 p s Ko 20 : 50 00 ,
3Jinches o1 Asphall over very lpose, N i ’ 5
gamp to moist, dlack, shghtly gravelly,
very sifty SAND with abundant charcoai o -
and wood debris. - et Z - \
4
v -5 kA —
Mequm stiff, moist, Drown to gray, L 5-2 A L i
L sugntly sandy SILT. \‘q\,
- Petroieum-ike 2dor. i a1 L \
A\ s 5-3 g
Orange motthng. / L L
Medwum Jense, wet, Drown, sightly sity =10 A\
te sity. fine to medwm SAND. L S-4 ? &
-
| 1 i ;
— Petrcieum-iike ocor. r -5 ‘ﬁ = ! :
L i L |
-5 N
Nt .
L L | A
L - L i .
" ;
Jer 5 1. gray. sugntl i - ATD salN] - : i
/ery gense, wel, gray. stightly gravelly -5 { ! s |
— to gravelly. sitty SAND. ~ L g }_ | I Pl ’ ; :
Botiom of Soring 5t 18.8 Feet. 20 ! . ' e : i
Completed €/4/9%. L P |
i - |
- i L I
P i H : !
! r : F ] | ; .
! Lnag o I 1 : !
: e~ f : X i m 1
i IR N
i i D
- l i
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® water Zonter' in Percent

' Ferer 1o Figure A-1 for expianation o1 descnptions

anya s,mpals m
2. Sod Jescnttors 3ra 3iratum hines are interpretive mmmo

and actia Lranges may be gracdual.
2.6raund water re.g’ if NAICALE, 15 8¢ time of aniing J-4978-07 6/99
TATLN O o Jate specinel  (evel may Jjary witn Lime Figure A-8

AR 046235



Boring Log HC98-B78

Soit Descriptions
Aporox. Ground Surtace Elevation in Feet: 279

Oeptn
n Feet

3inches ot Asphalt over medum gense.
moist, brown, siightty gravelly, silty, fine
SAND.

— Petroleum-like odor.

Medium dense, wet, Drown, gravelly,
coarse SAND.

s

Medwm gense, wet, gray to brown,
gravelly, sity to very silty, fine to
medium SAND.

very dense. moist, gray, gravelly, silty,
fine SAND.

4o
R
a

Betiom of Bening at 7.9 Feet.
Compieteq 6/4/3Q.
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I Refer to Figure 2-1 tor explanation ot descuaptions

ang symbols.

2. Seil descriptions ara stratym hnes gre interpreiive

and actual zhanges may be Jradual.

3. Ground water te et it NATIRd, s 3t time ot Jnilng
(ATDior ter dste specihed Level may var, witn {me

Sampie
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Figure A-9
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Boring Log HC89-B80

Soil Descriptions Deotn
n Feet

Approx. Ground Surtace Elevation in Feet: 282

3 inches ot Aspnalt over very loose to
ioose, wet, black, shghtly graveilly, silty
SAND with scattered charcoal and wood
tragments.

Petroleym-hke odor.

Stitt, moist. gray with brown motting,
shghtiy gravelty, sandy SILT with
scattered organics and trace wood.

Medium gense, wet, Drown to gray,
sightly gravelly to gravelly, siity to very
\ sity SAND.

Petroteum-hke odor in S-3 and 5-4.

very Jdense. morst 1o wet, gray. shightiy
gravelt; to gravelly, sity SAND.

Sctiom or Bening at 17.8 Fee:
Completec 6/4:9%.

I.Reter 1o Figure A= tar ecianaiicn of gescriotions

ana sympats

- Soil Jescriptions ana stratum ines are in‘erdretive

ard actuat changes may de gradual.

3. Ground water t2ve, ¢ indizated, 1s at time of grdin g

~

{270} er tor G3te specines. Lavel ma, vary with fims
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woodslock pe2

DIN 11 /13/00 1%

497821 10GS

Boring Log HC0O0-B142

N 19263
E 10890

Soil Descriptions
Approx. Ground Surfcce Elevotion in Feet: 270
Too of Cosing Elevation in Feet: 272.72

(Loose) to mecium gense, wet, browr to
dark brown, siity, grovelly fine to medium
SAND.

Peat notec.

Stiff, wet, groy, grovelly, scnay Si_T.

Medium qense, wet, groy, siity, grovelly
SAND.
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! Very gense, we:, groy, sligntly groveily,
( very silty SANC.
i
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Bottom of Boring ot 24.8 Feet.
Comoietec 2/15/0C.
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. Refer tc “igure A-1 for expianciior o' cescr.o:ors

woN

enc sy™oois.

Soii descriolions ond stratum tines gre interorel.ve

0nd gclus' ¢cnonges moy be gracug:.

Grourcwcter ileve!, if ingicotec, is ot t'me of ariing
(AT3) or for gaie specifiec. Leve MCy vCry witn time.

STANDARD PENEZTRATION LAR
RES!STANCE TESTS
4 Biows per Foot
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STANDARD PENETRATION

RESISTANCE

Boring Log HC00-B300

N 19818
E 10889

Soi!
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J-4978-28
Figure A-12
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0T 111300

BORING LOG 497831AGPJ HC CORP Gi

Monitoring Well Log HC00-B303

m (n'): 20224 STAN TIoN LAB
Easting (ft): 10971 RESISTDARDANCEPENEl RA Lo
Soil Descriptions inF '.,‘I
n Sampie A Biows per Foot
Ground Surface Elevation in Feet: 304 . » y per s 10 2 50 100
- —
Mediumn dense to dense, moist to damp, . J
brown, silty, fine to medium SAND - G- -
B §2 X 2 -GS
-+5
_ = N I
SHff to very stiff, moist, brown with orange i i
mottling, slightly sandy to sandy CLAY - s4 X o f
<10
_ e
i S-6 X - <
Medium dense to very dense, moist, brown, <415
siight gravelly, silty fine to medium SAND | o7 X i \\ s
L L N
\\
- - NN
S-8 X 4 B.50/4"
<+ 20
r s-8 Z r M 1450/6"
Bottomn of Boring at 23.5 Feet. s L
Completed 08/10/00. 425
+30
- 35
—d0 T 2 5 10 20 5 100
® Water Content in Percent
| 2
an
1. Refer to Figure A-1 for expianation of descniptons and symbols.
2. Soil descriptions and stratun lines are interpretive and actual changes may 4978-31 08/00

be gradual.
3. Groundwater level, if indicated, is at ime of drilling (ATD) or for date Figu’e A-13
specified. Level may vary with time.
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BORING LOG 487831 AGPJ HC_CORP GDT 111300

Monitoring Well Log HC00-B304

Easting (n“)l-):iom - STANDARD PENETRATION LAB
' Depth RESISTANCE TESTS
Soil Descriptions in Foet
L Sample ' Foot
Ground Surface Slevation in Feet: 286 . 1"’;""5 © 20 $ 100
Very icose to (medium dense), damp to moist, T G-1 Z [
brown and gray, slightly gravelly, silty SAND F -
with organic material | |
s .2 X 5 ‘ j
_ C N
N
Very stiff to hard, moist, gray and orange 45 N
mottied, sandy CLAY | s3 Z i °
Laminated iayers and organic material noted i i
L o X L
-+ 10
L S-S5 X | °
Very dense, moist, gray, shghtly gravelly, silty i v i
SAND T15 AT
- S-6 X L o
Bottom of Boring at 16.5 Feet. L L
Compieted 08/08/00. L |
+20
+25
- L
-+30
L L
—+35
—do T2 5 10 20 30 100
® Water Content in Percent
e
[ 7]
HARTCROWSER
1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descniptions and statum lines are interpretive and actuai changes may 4978-31 08/00
be gradual.
3. Groundwater level, if indicated, is at tme of drilling (ATD) of for date Figure A-14

specified. Level may vary with time.

AR 046241



Monitoring Well Log HC00-B305

Northing (ft): 19808
Easting (f(:';:)waoa STANDARD PENETRATION LAB
Soil Descriptions Destn RESISTANCE TESTS
in Feet
Ground Surface Elevation in Feet 284 o Sample :“’?’"F:’ 0 20 S 100
Mediumn dense to dense, damp to moist, F
slightly silty, very gravelly SAND - G-1 Z L
B s2 X i 4 -GS
N ! \
+s
c = W)
SUff to hard, moist, brownish-gray and orange i i
mottied, sandy CLAY . o X L " AL Gs
- 10
L S5 X L Kb
B S-6 X - . \\
Sand and gravel noted at bottom 2 of sample " i
M~ -+ 15
Very dense, moist to wet, gray and brown, | &
slightly gravelly, silty SAND
- A% s7 Z B . 5\&/5‘
Bottom of Boring at 18.5 Feet. L L
ted 08/1 X
Compieted 08/10/00 Lo
425
] L -
o
heg -+ 30
-
=] - -
e
o
4 . L
]
Ul L -
Q
;
3 - L
g
O - -
S L
: L
Z o -
g
40 1 2 5 10 20 50 100

* Water Content in Percent

HARTCROWSER

1. Refer to Figure A-1 for explanation of descriptons and symboils.

2. ?I descriptions and stratum lines are interpretive and actual changes may 4978-31
gradual.
3. Groundwater level, if indicated. is at time of drilling (ATD) or for date Figure A-15

specified. Levei may vary with time.

08/00

AR 046242




BORING LOG 497831AGPJ HC_CORP GDT 11 1300

Monitoring Well Log HC00-B306

w (fft’)l-);:):g STANDARD PENETRATION LAB
) Depth RESISTANCE TESTS
Soil Descriptions in Foet Sample Foot
A Blows
Ground Surface Elevation in Feet 278.65 L2 s 0 2 s 100
-0 sy
Mecdium dense, most to damp, brown with [ ;
orange mottiing, siightly silty SAND o X L
- s -
L N N X X
111 s2
I - I
Medium stiff, most, gray and orange, mottied, —+5 i
sandy, very silty CLAY i ) s-3 X | ‘E = - AL. GS
NN
| (8/18/00) . L
Loose to medium dense, moist to wet, gray &___ M \
with orange mottiing, slightly gravelly, very - Aol 8- sS4 X - > L Gs
silty, fine to medium SAND & g R /
+10 [B
L ‘Hl ss X i Q -GS
[~ T Very dénse. damp to morst, rownish-gray, | | ¥ " N
slightly gravelly, silty SAND - — . X - . N
+15

Bottom of Bonng at 18.3 Feet

Compieted 08/10/00.
-+20
—-+25
- -
-30
=+35
L L
—40 12 5 10 20 50 100
® Water Content in Percent
[ 2
AN
HARTCROWSER
1. Refer to Figure A-1 for explanation of descnptions and symbols.
2. Soil descriptons and stratum lines are interpretive and actual changes may 4978-31 08/00
be gradual.
3. Grounch level. if indicated. is at tme of drilling (ATD) or for date Figure A-16

specified. Level may vary with tme.
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WOSTK - 89C2

DIN 11/13/00 1.1
49/B\L0GS\98 1 SI #i1S

Test Pit Log HC98-TP3
N 17,560, E 11,410

Semple Wwcter Deptn SOIL DESCRIPTIONS
Content in Feet Grounc Surfocce Eievotion n Feet: 299
! 07 (Loose to medium dense), moisi, groy, sligniy grovelly, siity,
S=1 X 8 ’4 fine to medium SAND. (FILL) !
2
s-2 )X 10 3
5-3 § 21 . (very stiff), moist, groy—brown mottiea, fine saray SiLT. i
-4 16 .
s 5 (Dense), moist, gray, siity, fine SAND. i
5 |
74 _ ’
-5 X 14 4‘ {Very gense). moist, groy. silty. groveliy, fine SAND to gravelly SANC |
5-6 X 3 8 ,
| 9 :
5-7 X 27 '.Oj (Stiff), moist, gray, cloyey SILT with siickensioes cnc trociures. !
n 7
1 !
12
] :
134
PO
15 1 |

b i Bottom of Test Pit ci 15 Feet.

67 Comoietec 7/30/98.

174 !

184 |

194 !
|

20«j

Test Pit Log HC98-TP4
N 17,780, E 11,380

Scmoe Water  Lop Deptn SOiL DZSCRIPTIONS
Cortent Tests in Feet Grounc Surfcce Eievation in Feel: 274
0=~ r
ot R ; (Meawum aense), moist, orown-gray, silty, groveny SAND.  (FiLl)
- ! |
S-1 | g 24 !
- 1
. 3~ '
i P !
| I - &—‘.—-—————————-———————__
s-2 52 10 5 4 i (Jerse), moist, gray-orowr mottiec, signlly graveny, sily, fine tc |
P = medium SAND to gravelly, fine to megium SAND. "
! ' 6~
B 74
| :
-l g &
N ° 1
B 107
— e — —
11; (Dense). wei. groy, silty, fine to mecium SAND
s-4 XX 186 cs 25 9
i t3=
144‘ i——*___________.___.____
S-5 17 I o (Dense). wet. mottiec groy onc red-brown. sight silty, grovel
= 15 ! }—\SAVD gntly y. S y
| i = -
16 Bottom of Test @it gt 15 Feel.
, 174 Compietes 7/30/98.
! i
|' 18‘J Grounawgter Seepage ooservec ot ¢ deptn of 12 gng 144 fee:. i
D 19_“' Siignt ccving opservec from deptn of 14 1o 15 feer. '
i N 20_‘ .

'. Refer to Figure A~ for exolonaction of gescript:ors
575 symoos HARTCROWSER

2. Soil gescriotions ong strotum lines cre inlerpretive

erd coctua! cronges moy be gracuo.
3. Grourdwcier conditions, if ircicctee, cre at tre time J-4978-06 7/98
of exccveiion. Corcitions moy vary with {ime. FiQUTQ A-17

AR 046244



1:9 WOSIK BPC2

CVD 5/3/99
4978\1 0CS\98 ST PIIS

Test Pit Log HC98-TP5
N 17,830, E 11,430

Sompte Water Depth SOIL DESCRIPTIONS )
Content in Feet Grounc Surfece Elevation in Feet: 283
04 - - - - -

s 19 o (Loose), moist, brown, siity, fine to medium SAND with gbuncaon: !
51 F i \ roots. (FILL?) [
5-2 i X 14 2 (Meaium stiff), moist, mottled groy anc browr, fine scnay SILT. |

3
4
5
&1
7=
4
g-j — Becomes cioyey.
S-3 [ 27 10
s-¢ X 10 ! ; ;
- . ' (Dense), moist. groy, siightly grovelly to grovelly, sity, fine to
12 medium SAND.
| 13 ! |
f 14
! 4
| 154 - py
'l Bottorm of Tes: Pit ¢ 15 Fee:. ;
15j Comptetec 7/30/98. |
|| 17
b g
| s |
' 20- ’

Test Pit Log HC98-TP6
N 18,330, E 11,500

Scmole Wcter  LSd Deotn SOIL DESCRIPTIONS
Conient Tests ir reet Grounc Surtcce Elevation in Feet: 3CO
. 0~ - -
S-S 7 .{_j (Loose), :o:s:. prown, signtly sity, grovety SAND with abuncent
. M roots.  (FIL)
s-2 X 4 2 - (Mecium cense), moist, grcy to drown, sity, groveiy SANZ.
3=
N | = -
i 4=
S-3 X 22 5 —' (Mecium gense), moist, groy to orown, silty, fine SAND.
] P -~ |
b 6 =
4
! } 7 4
cod 1
Pl 8-
R — g -
S-4 1Z 9 in T (Dense}. wet. graoy to orown, greveny SAND.
L 3 -
! o
{ 11 =
i ;
P i2- ©
D o
, 13= ————  Becomes siliy.
5-5 X 10 a3 |
I 1 152 % Siight seeocge.
! 16—
Pl 1 e e e e — e ]
S-6 g 15 cs ‘!7-‘1 (De'fsse :% very gense), we', groy anc Dbrown, signly groveily,
18 = silty SAND.
l 1Y T .
l 19 < Signt to mogercte seepcge.
!
! 26 = (. _ -
Sotior of Test Pt gt 20 -eet.
Compretec 7/30/98.
Grounawate: seepage ooserved ol ¢ [
gepirs of 12, 14 cng 18 fee!. AN
7. Refer to Figure A~1 fo- exdicnotion of descriplions Mocercte coving mmo'm’
eng symools. deiow 7 fee!. y
2. Soil cescriptions anc sirctum lines cre interpretive
enc cctual cncrges mcy be grocuc! J-4978-06 7/98
3. Grounawcier congitions, if incicated, cre ot tre time Figure A-18

of exccveiion.  Concitiors mcy very with time,

AR 046245



=t WDSIK 8PC2?

49/8\LOGS\9H I 1 pits

1

CVO 5/3/99

Test Pit Log HC98-TP7
N 18,550, E 11,520

Sampie Wcter  Led Depth SOIL DESCRIPTIONS _
Content Tests in Feet Ground Surface Eievction in Feet: 308
S-1 z [ O—. é.oose), moist, brown, silty, gravelly SAND witn occasionai roots. |
14 FILL
S-2 4 ] W . - . - :
2 ~ (Loose to medium dense), moist, brown, slightly silty, grovelly
s-3 3 3] SAND.  (FiLL) '
S-4 14 4 ] (Stiff), moist, groy with brown, fine sonay SILT i
5 ]
6
7 + ;
! %3
9 4
10- - -
S-5 g 1" 11 (Dense), moist, mottied groy ond brown, silty, grovelly SAND.
<4
- 12
-6 | s 13 (Dense), we:, groy, siightly silty, medium SAND. i
| B I
. 144 o i i
) 154 ' !
S-7 (X 14 18 ‘L (Dense). wet, gray. grovelly SAND with occesione: silty zcnes :
o ;
s-8 X, 25 cs 'y 1 ‘ (Dense}. wet, groy—-pbrown, fine to megium SAND. ’
! 4 )
: ' 18 ' Suostentia! -seeocge. _ !
i l Bottom of Test Pit ot 18 Feet. ;
P 19+ Comoietec 7/30/98. i
P 20_1 ! i

Grounowoter seepage observed ot depths of 14 ang 16 feet.
Mocerote coving below 10 feet.

Test Pit Log HC98-TP8
N 18,305.82, E 11,339.54

Scmore Wcter Loo Deptn SOIL DESCRIPT!IONS
Contert Tests in Feet Ground Surfoce Zievgtion in Feet: 278
, 0 -
S X 3 3 : (Loose), moist, groy ond brown, sughtiy silty, siignty grcoveny, 1.nq
= ] | ‘0 _megiurm SAND with scottered roots.  (FILL) !
S2 Z ‘ Zq (Dense), moist, gray ong brown, gravelly, fine to megium SANDY*ﬂ‘I
i 3 = i
. 4 = . H
5-3 Z ‘9 5:| ! (Stitt), moist, gray cna brown, Siughtly greovelly, songy SILT. g
N 73 |
! | ]
o 8 ] ————
S5-4 x 10 9_1 ! (Dense), mois:, rec-orown to groy-orown, silty, gravelly SAND. _—Z
|
| 10 )
Co 173 f
N i T e T — — — — —
S-35 | 'S GS 13;; ° \~€nse,. wel g-gy, signtly grovedly, silty SANC. i
, :
| ra j
; \ Bolto™ of Tes! Pt g 14 Feer. !
: ] 5‘1‘ Compietec 7/30/98. :
by 16—
i { 17J Groundwcter seepage observea ol o ceotn of 13 feet.
i ]
| 27| |
' ‘
i I’ 19—11 | i
‘ 20~ s '

. Refer to Figure A-1 for expicnation of aescriplions
anc symooss. HARTCROWSER

2. Soit gescriotions cnd sirotum lines gre interaretive
8nc ocluc: cncnges moy be groauc.

3. Groundwater corditions, if indicatec, are of tre time J-4978-086 7/98
of excavctior. Conaitions MGy vary witr time. Fjgure A-19

AR 046246



WOSIK 8PC2

121

4978\10CS\98 1tS1 AIIS

cV) 5/3/99

Test

Pit Log HC98-TP9

N 18,450, E 11,320

Sompie

DI N N K

wn
|
wn

KITIX

M-

Test Pit Log HC98-TP10

Water  Lob Deptn SOiL DESCRIPTIONS
Content Tests in Feet Ground Surfoce Eievation in Feet: 286
0= - .
8 1 (Loose to meagium aense), moist to dry, iigrt Drowr, groveiy, sity,
14 fine SAND with scattered roots. (FiLL) _
h i
7 2 1 i
34 - - -
1 (Mecium gense), moist, light groy—brown, fine SANC. )
- ]
8 ‘] |
5 ]
6 , — - |
5 ] (Stiff), moist, lignt groy, siightly sangy SILT. l
27 -
3] — Iron staining. !
8 1 9 ;
° 9 |
104 e
34 ! (Stiff), moist, mottied light groy. siigntly sondy SiLT witn .
11 fractures. !
1 —1 (Medium dense). wet, groy—brown, sightly silty. grovelly, fine to !
15 13_1 medium SAND. '
14.]
154 - -
36 AL q (Stiff), moist to wet, gray, sily CLAY.
164 ? :
174
vS 18-‘! (very aense), wet, groy, siignty siity, groveny, fire 0 mec.~
19 N SAND.
203 ! Sottom of Test Pt gt 18 Feet.

Compieted 7/30/98.

Grounowoter seepoge observeo ¢! ¢ acepth of 16 fee!.
Mocercte caving fro~ gepth of iC tc 14 ‘eel.

N 18,950, E 11,390

Sempie

- I

5-2 X

" wn
|

n

!

o
X b

wn
i
o

won

Wcter  Leb Dept» SOIL DESCRIPTICNS
Content Tests n Feet Grounc Surfcce Zievetion in Feet: 306
0= ‘
19 - —— . (Sti#*), moist, motilec groy onc rec-orowr, fine songcy ST
8 53 | (Locse). moist, brown, siity, groveny SAND.
s (Dense), moist, mottiec groy crc rec—prowr. fne 0 megium
3 - —_— SAND
P — Pipe encounterea.
1c 5 - —— 6—incr icyer of scroy SILT
1 cs R -
6 - t (‘De"se;. wel, Gray, signtiy groveny to graveiy, sity to very silty.
23 fine o meciu~ SAND.
- Ql
10 ;
16 8- )
94 | :
1 I ‘
10- |
1l
125 |
1 3= (Derse], wel, grcy, sugnty sity, groveiy, hne to mecwm SAND
T4 ;
‘54 } Bottom of Tes: 2t ct 14 Feet.
97 | Comporetec 7/30/98
1923 Grouncwoter seeocge observec ¢t o geotn of 7 feet
4 i Severe ccving peiow 5 fest.
18- i
19 I
20~ ‘

Refer to Figure A~1 tor exsic~ctior of cescrdlions

/ WSER

Soi' gescriptions crc stciu~ ‘ines gre interpretive

onc aclugl cranges ~oy be greauc!.
G-ourcwaier cond'iionrs, if rciczied, cre ot the ume J-4978-06 7/98
of excovatior. Co~ctons oy vary with time. F,‘gure A=-20

AR 046247



1:1 WwDSIK - 8PC2

CVD 5/3/99
4978\106S\98 TSI 1S

Test Pit Log HC98-TP11
N 18,130, E 11,390

Sompie Wate- Deptr SOiL DESCRIPTIONS )
Content © in Feet Grounc Surfcce Elevatior in Feet: 287
' O~ - -
: 1 (Soft), moist, light brown, songy SiLT with scotterec roots. ,

»~
1

(Medium stiff). moist, lignt brown, siightly sanay SiLT witn
scatterec orgonic moterigl.

R

wn
i
(]
M X
S
L NI S N Y )

(Medium dense), moist, gray—brown, silty SANC.
scattered orgonic materict.

4

s-a 8 ~ (Dense). moist, groy, sightly sitty, groveily, fine to meawr SAND.

! 10 (Very gense), wet. groy-prown, siity, grovelly, fine to megium
5-5 g " ' SAND.

1

‘ ' .jjJ ;
- \ 1 :
5-8 LA 3 144 ;} ‘
S-7 Z 13 154 ? i

; ; 16-] ! Boitorm of Test Pit ¢ '5-1/2 feet.

L ,7_] i Compietec 7/30/98. !

[ A T

; : 18 | Grounowcter seencge oobservec at O aepth of i5 fee:. (

: 191‘ I Mogerote caving pelow 10 feet. ;

o 205 "

Test Pit Log HC98-TP12
N 11,330, E 17,930

Scmoe Wcter  Lod Deotr SCIL DESCRIPTIONS
Content Tests in Feet Grounc Surface Lievotion in Feei: 260
0=~
S-- X i7 4 ' (Loose), moist, orown, siy. ‘ine io0 megium SAND (Fiel) -
s-2 3% 5 2_:,‘ ! éQIeLTje), moist. groy, sightly sity, grovelly, fine to megium SAND‘f
i ! r
| i .
P 3-14 ?—_spzae ncountereg & cooroxi 2 )
22 § 8 P ! ioe _encountere Ow CDD’Oximolely gom.
S-¢ . 35 AL T [T~ __f{zcre), moist, groy. senay, grovely SilT. :
by 5—} ; (Stiff), we:, gray ond browr, cicyey SiLT. i
; 6~ — i
P 1 | (Serse), we:, grcy, stgnty sity, grovely, fine to mecium SANC. |
-5 X 8 [N i
‘ 8-~ 11 ;
; ‘
| 9
0 i
L] ;
i

! 13 3

i ! 1ed I

b !5-}

[ 16 Botzom of Tes: Pt ¢t 'S Fee!. |

u 1 Comoretes 7/30/98.

n 174 f

! 182 Grounowates seenage observec c: o gepth of 7-1/2 feet

P ] Severe coving ot 7-1/2 fee’. ,

f ; 19= :
‘ 20- |

T. Refer to Figure A-1 for expicrctior of aescriotions

2. Sor descriptions ond siralum lines are iteroretive

ord cciuol checnges mgy pe gracuc.
3. Grounaweler concitions, ! incicciec. ore Gl tne time J-4978-06 7/98
of excavation. Corditions moy vory wit~ time. Figurg A-21

AR 046248



DIN 11/13/00 t=1 WOSIK-8PC2

4978\1OCS\99 I{S1PII\IH0]- 04

Test Pit Log HC99-TP3
N 48,819.88, E 11,698.04

Depth SOIL DESCRIPTIONS _
in Feet Grounc Surfoce Eievgtior in Fee:: 33°

Scmpie

S-1 [ X

Y

B

Woter  Lab
Content Tests

22

13

28

32 AL

19

0 -

-

(Loose to oense), mois:, brown, Siity, grove!ty SAND to scnoy
SILT.  (FILL)

(Soft), moist, prown, siightly sanay SILT.

U BN I R 7 I N

T o

(Stiff to hord). moist, grey mottiec with brown, siightly sengy. sty
CLAY.

YOI SSPU SO WIS PR SN DN BN PO P BV PN RPN P I

- e = e
[ IS I VYR N )
1

(Dense to very dense)., moist to we:, gray, sily, fine SAND

|
0!
) I
| i
i !
74y = Grodes to fine to medium SAND. |
18 H | Bottom of Test Pit ot 174 Fee:. I
195 Completed 2/16/99. i
1
204 ! Groundwcter seepcge ct !5 feet; grounowcier tople encounterec ‘

Test Pit Log HC99-TP4
N 19,100.40, E 11,642.99

Cepth SO DESCRIPTIONS
in Feet Ground Surfcce tlevction in Feet: 339

Samote

S-2

s-- ;Z
=

2 .

)

3. Grouncwoter corc'iions, © incicotec, are ¢. tme iime
Concitions mcy vory witr time.

wgter
Content

19
7

. Refer to Figure A-*

anc sympols.
2. Soii cescriptions ©nd strcium™ iines cre interpretive
cnc ccZluc!l cnenges mcy be groQuo:.

of

excevation.

ct c deoth of 174 feet.

P

(Soft), moist, browr, sency SiL”

—

{.00se (0 mecium cense), mMoisi. orowr, Silty, very grovelly SANC
with scclterec concrete cnd ospncil DIocks. (Fill)

2-toot--cic™eter concrete opioe

(Mgd-w* gense). moist, gray, shgrty graveny, silty SAND to scncy

C-cces to (meciw~ gense), grovely, very s:ly SANZ {0 very scnay
ST

Secomes scicrelec.

‘ou)oo\:muvhuw

AR

IS
P

sl b by Laba bl da b Loy
~0
| o /7 l ]

P

— -
w0 ~
i i

S 05w
?_;__LJ._;,

for exolanatior of cescrotions

Sottom of Test Pii g1 9 Feel
Comotretec 2/16/99.

Grouncwcter seepcge encounterec ci ¢ deoin of 74 Feet

HARTCROWSER

J-4978-06 2/99
Figure A-22

AR 046249




WNSIX -BPC2

DIN 11/13/00 t=1

4978\t OGS\99 ST PIIS\TPOS- 06

Test Pit Log HC99-TP5
N 19,178.74, E 11,663.86

Scmpie Water Dept» SOIL DESCRIPTIONS
Content in Feet Grounc Surface Eievatior in Fee:: 344
0

S-1 g 23 17 —~——__ (Soft), moist. browr, sonay SiL . ;
; Medium dense), moist, brown, silty. ve ravelly SANC. :
s5-2 = 14 5 ] (Mediu ). moi y. very grovelly !
3 ]
4 4 (Dense), moist, gray, grovetly, siity SAND to songy SiLT. |
> l
|
i

6 4
;
74

bl |

15 11

! l Bottom of Test Pit ot 13 Feet. i
i Compieted 2/16/99. :

-
IS
1A

‘G—J X Grourgwater seepoge observed ¢t o ceotn of 12-°,2 fee:.

Test Pit Log HC99-TP6
N 19,284.06, E 11,656.03

Semple Wcter Deot~ CiL DESCRIPTIONS
Conter: in Feet Grounc Surface Elevotion in Teet: 348

. 0 -
-0 8 i ! (Loose), mors:. cark groy, stigntly sitty SAND. {(Ficd) -
]

12 2: ' (Soft), moist, orowr, sligntly grovey, scnoy SiLT. :

K

w
[}
(%)
(%]
[

22 E

2]
. L.

SicT

[+ ]
|

Yl

;
{
! {Dense). mois:, groy, groveriy, very sity SANC to very scnay
|
]
1

w
|
[
N
o
ol

1 i Sottom of Tes: Pt g1 ' Fee: }
Compteted 2/16/39. i

N
[a]
L

HARTCROWSER

'. Refer to Figure A-1 for expierciion of gescriotions

anc sympors. J-4978-06 2/99

2. Soii gescriptions cra stretum rines gre inerpreuive
¢nc aciual chcnges moy de grecuc. Fi .

3. Grouncwater corditions, ¥ incicatec, cre c: tme time igure A-23
o’ exccvetior.  Concitions mcy vory wits time

AR 046250



WwDSIK-8 PC2

DTN 11/13/00 =1

49/8\1 OCS\99 IEST PITS\TPO3-10

Test Pit Log HC99-TP9

N 19,190.28, E 11,517.076

Scmpie Wate-
Content

S-1 3
5-2 17

$-3 X 12

Test Pit Log HC99-TP10

GS

Deoth

in feet

0
]

ad a b

~0

N 21,671.89, E 11,058.59

Scmpie Wcter

LCo

Content Tes:s

24

LS}

onc symbpo's.

“woN

Ceotr

ir Fee!

0+
g
2 -
3=
5-
6 -
72
8 -
9=
104
122
13-
142
154

)
16=
174
18—1

19+
20~

DESCRIPTIONS

Grounc Surface Etevctior in Feet: 326

\ (Soft). moist, cark brown, siigntly sency SILT.

(Loose to medium gense), moist. browr, siity, very grovelty SANC.

(Medium gense to gense). moist. Groy. sligntiy groveily, very silty
SAND.

(Dense), moist to wet, groy. grovelly. siightly silty SAND to very
sondy SILT.

(Herd). moist, groy, siigntly grevelly, scngy C_AY

Bottom of Test Pit ¢t 13 Feet.
Compietec 2/16/99.

Grounowater seepage ooservec gt ¢ ceot~ o & ee:l.

SO, DESCRIPTIONS

Grounc Surfcce tieveotion in Fee:: 278

)
!
i

Loose). ccmo, ccrk browr, siignlly groveuy, fine to megium SAND.
TOPSQCIL)

{Loose), cc™a, tor, s.gnty gravehy, fine to megium SANC.

(Medium cense). moist, grcy, very gravely SAND

(SVe:y stiff}. moist, grcy with orange motting, signtly groveily ﬁf
: T
|
|
' (Very stitf}, moisi, cerk gray, signtiy grove'y, sugntiy senay, silty |
: SANE. [
| |
!
; i
i |
|
| l
| |
‘ |

. Refer to Figure A-1 for expicrclion of aescriptions

Soii cescriptions ond strotum tines gre interpretive
cnc ectuol chonges m™cy De groguol.

Grounowctes conditions,
of exccvalon,

foincicciec, cre g! the time
Corditions ™cy very with time.,

Bottom of Test Pit ¢t 14-1/2 Feet.
Compietec 4/12/99

No grounawcte- seepoge observec.

N

HARTCROWSER

J-4978-086 2/99
Figure A-24

AR 046251



O™ 1N /13/00 121 WOSTIK-8PC2
4978\10CS\99 HEST PHIS\IPYS. 14

Test Pit Log HC99-TP13
N 21,287.50, E 11,064.60

Sgmple Water Deoth SOIL DESCRIPTIONS
Content in Feet Grounc Suricce Eievation in Feet: 290
04 - - ‘
S—1 13 < (Loose), comp to moist, aark brown, siity SAND witn occasionc!
- - deoris (brick fragments ang prastic). (FILL) X
2 (Loose), moist to wet, brown, silty, medium SAND. !
3 ‘l
4] ?E Seepage cpproximately 1 gom. i
51 (Loose to medium dense), wet, groy, slignhtly silty, very grovelly,
§-2 22 6- medium to coorse SAND.
- 1
74
8:‘ é?tif! to hard), wet, biue—groy. siigntly sonay. siigntly grovelly !
' LT ’
S - ;
b 1
104 :
s-3 23 T ;
124 |
133 |
14:} :
L 15~
“ i Bottom of Test Pit ot 15 Feet.
15'; l Completed 4/12/99.
17
'83 : Grounowoter seepoge observeo ci ¢ ceoth of 4M feet. X
192 | :

Test Pit Log HC99-TP14
N 20,847.31, E 11,018.33

Samote Water Deoth SO DISCRIPTIONS
Content in Feet Grounc Surface Elevation in Feet: 308
0~ .
g-1 1Y 24 4 ! (Loose), ccmp, cork brown, s.grty greveny, sity SAND. :
] | : —_
2 - ; (voose to mecium cense). mors:. pbrown, sity fine SAND. !
350
19 el 6-inch lgyer of (stiff), coma. ton witn orcnge motting, signtiy
- i grovelly SILT.
5-4' |
64 -
10 53 i (Mecium cense), moist to we:, gray. very scncy GRAVIL. :
O m——— . ;
gl 11 Very siignt seesage. .
I -
- (Stff o here), moist, tar with opronge tihng i
\ . 1 th orarge mmotthng, siightiy scngy. |
20 9:{ grovelly, cioyey SILT. E :
10—~ t
A
’2_:' (Den~se). moist 0 wet, Siignlly sity, graovelly SAND.
3]
5-5 12 14{ [
15+ 1'
H
16- i !
17 — |
18 Botlom of Test Pit ot 17 Fee:. o
] ‘ Comoietes 4/12/99. |
194 '
20_-; i Grounowcter seencge observes ¢! o ageptr of 74 feet. !

i. Refer to Figure A-1! for explenction of aescriptions mmom
cl

cnc symbo's.

2. Soi! descristions gna strotum lines ore interpretive
Cng ccluc’ chenges Moy be gracual. J-4978-06 4/99
3. Croundwater corgllions, if indicclec, are at the time Figur. A-25

of excavctior. Corcitiors mgy vary with time.

AR 046252



1 whSIx-8PC2

4978\10GS\99 TEST PHIS\TP15-16

0IN 1113700

Test Pit Log HC99-TP15
N 21,200.49, E 10,705.64

Scmopie Waoter Deptn SOIL DESCRIT TIONS )
Conten: in Feet Ground Surfoce Elevction in Feet: 276
O-.; (Medium cense), aamp to mois:, brown, grovery, Silty SANT witn
1] orgonic materiol ond debris (brick froagments ona concrete
S-1 12 2_1 pieces). (FiLL)
34
4J (Dense), moist, tan, siightty grovelly, meoium SAND.
5
|
s-2 {1 7 6+
7
i 8 1 n
1 T L 6-inch loyer of (hard), domp, tar on¢ g-ay. groveiy SiiT.
S
101 7 (Stiff), moist to wet, groy, slightly sonay SILT.
11 i
72-1
S-. |
S--3 22 13_? i i
e 4 ;
1 H
5= i |
el | !
R Bottom of Test Pit at 16 Feet. !
E ' ‘1‘ ' Completec 4/8/99. r
i '
8
l 11 ' Groungwoter seeooge observed o! geoths of 8 onc 9 feet.
! l 193 | Siignt petroieum-—iike 0dor noted ci ¢ oeptn of 8 feetl. ]
b 20

Test Pit Log HC99-TP16
N 20,889.3, E 10,778.91

Scmroe wcter Deptn SO DESCRIPTIONS
Content ir Fee! Grounc Surtace Eievation in Feet: 290
09
- i (Mecium aense), ocmp to moist, brown, graveity, silty SAND witr
19 "7 ; aounaant cedris (brick fragments onc concrete dieces). (FILL)
2 - .
3 S ! (-oose). moist tc wet, orown anc orcrge, shgnty groveily, shghtly
£ o : siity, coorse SAND.
P !
- 5 - - Lerge 3-foot—-diometer bou'der encounterec.
- € - i
74
8 - !
i o
8- o — - :
10d t | (Stiff 1o nere), moist to wet, gray. scray. graveily SILT.
P |
i 7_1
3
12—7
13 13_‘ X
s !
14 4 I
15 r— Increagsing siit content.
16~
4 ;
174 | Bottom of Test Pl gt 16-1/2 feet.
18-1 : Coroietes 4/12/99.
1 i
19—1 } Groungwcter seepcge observed o geotns of B-1/2 enc 9 ieel.
204

. Refer to Figure A-1 for expicrcion of ceszroiors
arc symbols. HARTCROWSER

2. Soii gescriplions gng strcium l~es gre ‘nierpretive

0nC clluc! Cmcnges may De §rIl.uc!
3. Grourcweter corcitions, f inciccles, cre ¢ ire time J-4978-06 4/99
of excavetior. Conciio~s may vary with time Figure A-28

AR 046253



DN H1/13/00 1-1 WOSIX 8PC2
49/8\10GS\99 TEST PIIS\IP1/-18

Test Pit Log HC99-TP17
N 20,624.32, E 10,818.27

Saompie Woter Depth SOiL DESCRIPTIONS )
Content in Feet Ground Surfoce Eievgtion in Feet: 296
0 -
p (Medium ocense), demp, dork brown, slightly gravelly, sitty SAND .
1‘_ witn depris (brick frogments. concrete pieces, ana wood). (FiLL) |
S-1 15 2. !
3] _ - ;
Y (Medium gense), moist, brown SAND. :
S-2 17 5 1 |
6 , . , - —
- (Stiff), moist to wet, brown with oronge motting. scnoy SILT.
S-3 28 7
i 8 -
9 4 (Loose), moist, groy SAND.
10 o
5-4 23 11 ]
12 ] or 8 inches of (Loose), wet, brown, very sondy GRAVEL.
13 3 (Stiff to nord), wet, groy, sonay SILT. :
S-5 ! 19 14 4 i
15 2 - —
4 Bottom of Test Pit ¢t 15 Feet.
16 Completes 4/12/99. |
17 «
; 183 Grounowcter seepcge ooserved ot o cepth of 1:-3/4 feet. i
. ~ r
‘ 9 j !
! |
i 20 l

Test Pit Log HC99-TP18
N 10,628.87, E 20,757.75

Scmole Water Les Deotn SOIL DESCRIPTIONS
Content Tests in feet Ground Surfoce Efievction in Feet: 284
o) —
! 8 P } (Locse), gembd. groy cnc orowr, sughty siity, very graveuy SAND ;
22 "‘; i witn aeoris (orick fragments cng cnarcool).  (FiLi) !
2 i (Megium gense), acma, orange to browr, siigntly grovely, siity |
25 ; SAND wit» orgonic mcterict.
< i
4= o 7 N - -
;- \S[}°N°§e,. wetl, gray, sightly silty, very groveiy, mecium o coorse |
15 GS 6
i
7- ? i
24 AL &t |
o] ’ (Stiff), maist to :ve:, Gray with orgnge mottling, signtiy
) sandy, clayey SILT.
1 | -
‘G.: | (Megium stiff to narc), we:, gray, sugntly scndy, c'oyey SILT.
T
22 e |
134
144
154
} 164
‘ 1H Bottom of Test Pit a1 16-1/2 Feer.
! 18] Compietec 4/12/99.
% , 19] Grounawater seepage observec ot deptns of 4 onc 7 fee!.
]
' 204
| 2.4
as

. Refer to Figure A-1 for expionotion of gescriptions

ol cescriots HARTCROWSER

2. Soil gescriptions ong strctum lines are interpretive

ond gctuc! chaonges may be gredua!.
3. Grounawcier corcitions, f indiccted. gre ¢ tre time J-4978-06 4/99

of exccvction.  Conagitions mMCy vary with tire. F"QUfQ A 27

AR 046254



woodstcck 8 pc2

DIN 11/15/00 11

49/816 ISt PIIS

Test Pit Log HC99-TP26

N 21,054
E 11,018

Scmpie Wgter Lab Fiele Depth SOl DESCRIPTIONS
Content Tests Test in Feet
1 O - : |
; 5 4 3 incnes of Soc over (icose). demp, brown, siignty groveuy,
S-1 R Uy ) silty SAND with occasiona! roots and trace brick frogments. I
2+ (Mediurm dense), moisi, browr, siightly groveily SAND with trcce |
3_‘ roots to 4-foot deptn. '
|
S-2 7 4 I
5 . . . —— |
5-250 20 1 (Stiff). moist, brown with oronge motting, siigntiy graoveriy, very ]
k 5'1‘ ~—~___Sandy SILT.
71 (Locse to medium dense}, moist, groy witn orcnge mottiing, .
! g very sifty SAND. |
p
o |
10-‘ . t
1 (Medium dense). wet, brown to groy, sondy GRAVEL |
5-3 23 AL PP=1.2 151 ? (Mecium stiff), moist to wet, groy. siightly sanay. sity CLAY. v
1 e ' |
’ 14 ‘
sS-4 X 16 15 ! (Very cense). moist to we:, groy. groveuy, Sily 10 cicyey SAND
| ES
| 6 |
[ , i
u Ty
il 18- i Bottom of Test Pit cv/ 17% Fee:.
. 194 l Compietea 9/29/99
(. _j : Sighl grounowater seepcge ot ¢ ceoth of 1! fee:. S.anilicent
ot 204 sige wall sloughing from 7 to 11 feet.

Test Pit Log HC99-TP27

N 21,036
E 11,700

Somoie Waoter Deotn SCiL DESCRIPTIONS
Content ‘r fee:
C o} - -
P A (Very gense), moisi, sightry s:!lly. groveity SAND wit- roots cnc
{ s wood aebris.
S-1 X 8 2~ :
i > (Dense), mo: SAND ?
“ 1 ense), Mois:, orown .
s-2[X s 4= ' ’
b |
| 5 |
I 6~ - - .
5.3 . 2 | (Very oense). mo:si, grCyisn brown, groveiy, very sty SANC |
N H J l
' !
| & !
co 4 ;
F g i !
oo R !
co 10~ | i
L AR —
| "24 i {Oense), mois:, nrown, siigntly grave:ty SAND
S-¢ 12 e i
o 13+ I |
N el ! |
. T Grooes to (cense), =ols:, orowr SAND .
i = *
! I ‘GJ ' Botto~ of Test Pit g: '5 Feer.
! ! Compretec 10/1/99.
| 17
D |
Vo - : |
I 51 |
I i 19~ i
{ K |
‘ 6= [ 4]
T. Refer to Figure A-1 for expicnal’on of cescriptiors "
. anc symbpols.
2. Soi: oescriptions grg@ siraium iines gre ‘rieroretive IMWOWSER
C~C CCluc! changes ™oy De greauc:.
3. Grourcwoter concitions, if ngiccled, are c! tne time J-4978-16 8/996
of excavction. Concitiors mcy very witn lLime.
Figure A-28

AR 046255



woodstock 8 pc?

OIN N/15/00 141t

49/816 1 SI PIIS

Test Pit Log HC99-TP28

N 20,830
E 10,867

Sempie Water

Content

S-1 5% 4
|

M

26

10

X

W_IX

W
t
~

Leb
Test

Field
Test

PP=1.2

Deotn
in Feet

0—
1]
24
34
.
5 ]
6 -
7
84
g -
104
113 ¢
125
13
14
154
16
17
184
192
207

SOIL DESCRIPTIONS

(Loose), dcmp. dark brown to redoisr brown, siity SANZ witn
gcbundont roots grading to no roots ot approximately 3-foct
depth.

(Loose to medium dense), moist, groy with orange on¢ brown
mottling, very silty SAND to soncy SILT.

(Loose to medium dense), moist to wet, drowr to grey SAND.

(Medium dense), wet, brown, sandy GRAVEL

Very soft to soft), moist to wel, groy, siignty scncy, very s.it
groy S y

CLAY witn occesionol GRAVE.. i
|

(Very gense), moist to wel, groy. gravelly, sily io very sty
SAND.

i
i

Bottom of Test Pit ot 174 Fee:. i
Compietea 9/29/99. !
Grounawater seespage ¢! ¢ deptn of 10% fee: |

i

Test Pit Log HC99-TP29

N 20,962
E 11,959

Semote Weter

Content

Ceotr
in Feet

12q
13-

1
144

1
154
16—
174
8-

1

19

207

SOIL DESCRIPTIONS

(Very cense). moisi, orown, sigrtly silty, grove'y SAND j
i

(very agense), mois:, gray, sugntly groveny, very s.ily SAND i

Cobbles encounterec.

(very gerse), moist, grayisr drown, signliy silly, groveny SAND. |

= 1
I
!

Sottom of Test Pii ¢t 144 fee:.
Compretec 10/1/99,

. Refer to Figure A-1 for explcncior of gescrintions e

orc symools.
2. Soil descriptiors aong sireiu~ ines cre nterpretive
Gnc cclual chenges may be groduct.
3. Grouncwsier concitiors. if ing'cotes, cre ¢: tre time
of excevction.  Concitions may vary wiir trre.

HARTCROWSER
J-4978-16 8/98
Figure A-29

AR 046256



woodsfock -8 pc2

DIN 11/13/00 1-1
497816 (ST PIIS

Test Pit Log HC99-TP32

N 20,220
E 11,136

Sompte wgter Lab  Fielg Deotn SOIL DESCRIPTIONS
Content Tests Test in Feet
s-1 X 7 O—-j (Megium aense)., gomp to moist, reddis~ brown, signtiy grovely |
- SAND with occasional cobotes. {
5-2 8 2
3~
4 -
(Meaium oense to gense), moist, brown to groy SANC.
-3 XX 10 B
1 i 6—| - _
Vo j (Very stiff), moist, groy with orange mottiing. songy, c'cyey SILT.
S-4 XX 23 AL Po=17 7]
| o]
( ]
10
l 11] - -
5-5 T 1 o1 (vVery cense), moist to wet, groy, silty, grovely to very grovery
T ’ ‘27 9| SAND.
. 134 Botto~ of Test Pit ot 124 Feet
i 1ad Completea 10/1/99.
i 4 Sight groundwcter sespoge ot ¢ ceoth of ‘7 tes:
i 15+ :
b 16+ j |
o 172 )
[ <
o 8|
. 19—;4 :
o 204 |

Test Pit Log HC99-TP33
N 19,908
E 11,009

Sa™pe weier Dectn SOIL DESCRISBTIONS
Content in Teet
) G- N ,
; L | (Meciu~ cerse), como, “gnt browr, sighuly sdly, sughly gravelly,
6 i : “ne SAND.
2
10 3= (St*f). comg, ugnt prowr, signtly grcvelly, scney ST 1
5 aq E (Derse), moist, orowr, siigntly grovelly SAND. i
5= — !
4 6] ) (Mecium censej, mo:st, gray, signty suty SAND. i
‘ J
7= ‘Very st : o
- WVvery st moist, grey with oronge ~otling, sugniy grove'y,
: i scray SilT.
17 B~ . Y
- 1
9
10—: I (De~se). mo'si. groy, shghuy siiy, grcvery SANC wir ccoos.one:
Tie : cosoes
- |
'3 12’] i
H 1
[
3 !
14— I
B i
15— ’
164 ) Sotlom of Tes: 2t gt 15 Fee:.
‘j |‘ Comopletec 10/°/99.
174 ’
18- !
1 ;
18- i
nl ! e
‘ an
1. Re‘er 1o Figure A-1 for exoicnclion of cescrolons
enc symoors. HARTCROWSER
2. S0 cescriptions gnd strotum lines ore nte-pretve
C~C cCluc’ cnorges mcy be Grocual. J-4978-16 8/99
3. G'Q-nch:e' concitions, f incicotes, cre gt the tLime .
o excoveto~.  Congitions may vary witn :me Figure A-30

AR 046257



woodstock -8 pe?

OIN 11/13/00 1:1
49816 1EST BiiS

Test Pit Log HC99-TP34

N 20,164
E 10,952

Scmpre Woter Led
Content Tests

S+ 13
S-2 § 6

-3 X 16

S—-4 24 AL

=
S-5 :Zi 14

i
i
i
!
'
{
P
|
t
i
i
H

Deptr
in Feet

Fiele
Test

SOIL DESCRIPTIONS

~0

3 incnes of Soc over (medgium gense). ccmp. recarsn—brow-,
siightly gravelly, silty, fine SAND witn occosional orgonic mgcteric..,
(Medium aense to aense), ocmp, groy-brown. silty to very siity,
fine SAND. i

grove! lenses.

Grooes to sangy GRAVEL.

R 0 B R T e &

PP=4.2

- -
—
L

P=2. ]
PP=20 ]

PO=3.0 13—_
14 4

(very stiff to nord), moist, groy with orange mottiing, scncy.
silty CLAY with occosiono! grovei.

154
16
173
184
195:

(Dense). we:, gray, sightly siity to sity SANC wit~ occssiorc.
gravel.

Bottorm of Test Pit ¢t 154 Fee:.

Completec 9/28/99.

Test Pit Log HC99-TP35

N 20,374
E 10,976

Water Leo
Conten® Tes:s

S-- g g
5-2 6

Scmpie

n
|
(%]
N
N
>

[j

S-4A
S-48

R ) —

t. Refer to Figure A-' for exoicnotion of cescriplions

gnc ‘sympols.

2. Soil gescriptions cnd strotum lines gre interpretive
enc gcluol cne~ges mcy be greduct.

Deot~
in Feet

SOIL DESCRIPTIONS

G-
i
=

2 incnes of Sog over (mecium dense to aerse), ary to como,
orowr, silly. very grovelly SAND  (F.Ll) i

A

2=

{Dense;, QC™MD. recc:sh—prown. sugnliy greveliy, saty SAND wite |
concrete cedris in Loper 3 feet (FiL)

AR ARD

(Mecium stiff to stiff). moist, groy witn orcnge motthing, signiy
sendy, silly CLAY witn trcce grovel

4
14

~0

(Mecium cense to cense), mois: (o we:, brown, siightiy grcve'y,

sty SAND.

3ecomes we! i

Bottom of Test Pit 0! 154 Feet.

Compietea 9/28/99.

HARTCROWSER

J-4978-16 8/99

3. Crounowcter condit.ons, :f ingicciec, gre gt the time

of excaovetion.

Concitlons may vcry witn time.

Figure A-31

AR 046258



wooOstock B pc?

DIN 11/13/00 131

497876 TES) IS

Test Pit Log HC99-TP36

N 20,287
E 10,730

Sample Water Lcb  Fielc Depthn SOIL DESCRIPTIONS
Content Tests Tes: in Fee!
0 -
3 (Meciumm aense). moist, brown, signtly groveiy, Sligntly suty tc |
S-1 15 ! silty, fine to mecium SAND with burnt deoris. (FILL) ;
2- :
5-2 8 (Medium oense), moist, brown ond groy, grovelly, fine to !
A‘j meaium SAND. |
(Hord), moist, groy with oronge mottiing, slightly graveily, |
po=3p 1 slightly sandy. silty CLAY. i
S-3 20 71 f
< !
8+ e e T e e — — — — — — —
4 Very stiff), moist, gray, siity CLAY. i
S-4 30 AL PP=10 107 (very stff) groy. sty ;
11
.21 | (Dense), moist, groy, slightly grovelly, very sity SANC. :
) L= i
i i
S-5 14 13- 1
4 ¢ .
tes | ;
154 ‘
DT Bottom of Test Pit ot 15 feet. '
1o i Completec 9/28/99. .
175 .
H | |
8=
| . !
C 1G— | i
il 1 |

Test Pit Log HC99-TP36A
N 20,102
E 10,759

Scmole Wcier Deot» SOiL DESCRIPTIONS
Conter: r feet

C-
§ ;; - . {De~se), moisi, browr, siity SAND witn cecrecs.ng 0rgon.c
macterici gown to cporoximclely 3 feet.

5= i><5 2 2l ;
|

5 1 (S}, moist to gomo, Gray with orerge-drowr moling, ;
‘ signty grovelly SILT. /7

(Meaium gense). moist to ccmp, browe, signtly grovelly SAND

|
!
(Hard), moist, grey, sligntiy grovely, sligntly scacy, silty CLAY. |

~
. e )

20 T

.
I N N

Comoptetec 9/29/99.

i
i
i
i
i
]
i
|
| Botiom of Tes: Pit gt 15 Feet.
|
i
{
i
|
i
i

'. Refer to Figure A~ for exolarciio~ o cescriotions
o symoors. HARTCROWSER
e

2. Soil cescriotiors cnd stratum lires gre interpretive

N -
TAEPILDY.

C~C cciual chenges mcy oe grecuc - -
3. Crpunowc:e' conditiors, f ingicctec, cre ot the time J.4978 16 6788
o' excevetion.  Conditions moy very wir tme. Flguro A-32

AR 046259



woodslock - 8 pc?

DIN 19/13/00 1=1
497816 ST Al

Test Pit Log HC99-TP36B

N 20,215
E 10,744

Sampte Woter Deotn SOIL DESCRIPTICNS
Content in Feet
G

JEPSE |

(Dense). moist, brown, signtly grovelly, silty SAND.

w

[

~
Lw

slightly cioyey SILT.

(Stiff), moist, gray with orgnge mottiing, siightly songy,

nterpeadec (stiff), moist, gray with oronge mottiing, stightly
sandy, sligntly cloyey SILT and (dense), mois:, browr,

(Hord), moist, groy with orange mottiing, shightly grevelly, siigntly|

s-3 10 5-.' )
’ ; _x“s"-_w_mﬂyg"tz}‘wu_
7~ &
S-4 20 8-; sangy SILT.
4
9~
10d
1

grovelly SAND.

wn
)
wn
(o))
N
Tl
~0

14

-
)

(Medium dense to aense), wet. gray, sligntly silty, s.grtly

e
16 Comoietec 9/29/95.

H <+
: 18-
] 19+ )

200 |

Test Pit Log HC99-TP36C
N 20,030
E 10,956

Bottom of Test Pit c

174 Siignt grouncwater seepage ot o ceptr of 13 fee:l.

Scoie Deotr SO'L DESCRIPTIONS
in “eet Grounc Surfoce fievation in feel: 302
[ O- i N
P L . (Meaium cense), aomp. brown, shgntly silly, signly grovely i
! T 1 SAND witn orgenic material. '
j 2-_‘ m—~—___(Dense}, mois:. orown. shightly silty, grovetty SAND
1 3= , {=¢rc). moist, gray with oronge moiling, soncy SiL. |
by 4_,1 | f
. | f
P 6- |
i 74 !
! 8-3 (yery cense), morst, groyisn brown, stgntly siity, grovely SAND
i 1 with cobotes to 2 inches. |
! ¢l | I
! o |
l 0= |
“ s '
) e '
I 1 i
125 |
! 13- ‘
f 14: i .
! 159 . !
| "61? ! Bottom oi Test Pit ot 15 Feet. :
| Sl Completez 9/29/99. |
' 17—J; | !
i
! 18— i ‘
| o |
200 - !

1. Re'er to Figure A-1 for expizncion of gescriptiors
c"C Symdois.

2. Soii cescriotions cng stretum lines cre ‘nieroretive
@ng gclucl cncnges Moy be grcouc.

3. Grouncwcter conditions, if ingiccies. ore ¢: tre tme
of excovclion. Corgitions MCy vary witn time.

AR 046260

HARTCROWSER
J-4978-16 8/998
Figure A-33



wooasiock- B pe?

DIN N/13/00 11

437816 TESI PiiS

Test Pit Log HC99-TP36D

N 20,051
E 10,781

Scmple Woter  Lobd Deptn SOIL DESCRIPTIONS
Content Tests in Feet
! 3 |3 incnes of Sod ove: brown. siity SAND wit~ gduncert smc  rocts
S-1 g 8 (Loose to medium dense). domp, oronge—-brown. slignty grovelty,
| 2 T~ fine SAND with trcce small roots.
s-2 X 16 —\ (De?’se). moist, gray witn oronge motting, Silty to very silty

(Stitf to very stiff), moist, groy witn oronge mottiing, shghtly
sondy, silty CLAY with occosiong! gravel.

(Very aense), moist, gray onc brown with orcnge motting,

j M~ graveily, silty SAND with occassional cobbles. ]

Bottom of Test Pit ot 9% Feet. ;
Completea 9/30/99. :

| ‘97
! 20°

Test Pit Log HC99-TP37

N 19,575
E 10,328

Scmote Waoter Deotn SOIL DESCR:PTIONS
Content in Feet Grounc Surfece Cievction in Feel: 260

-~

]
]

4 ncnes of Soc over (mecium gense), mMoiSi, cark orown, very
sitly SAND with scctterec roots.

|
|
4

Q 2=
> 5 T (Mecw cense), mossi, groy onc rec-drown, very sity SAND __—
"'j ; (Mecium gense), moist, recdisn prown, signtly s.ty SAND witn .
24 5" i 0CCTsone! grovel
12 - (Cense), moist, grey witr oronge motthng, sughity grovelly, very
& sily SAND. ' :
-
8—1 i
9= |
y '
0= j
4
114 ! ‘
12~ —_——— e — o —
9 ’.sJ (very cense), moist 0 we:, G72y. signtly graveliy, silty SANC.
1o !
14— 1}
J i
15 Botio™ of Test Pit gt 14% Feer. ?
16 Comoietec 9/29/98 |
'y Slight groundwcier seepage ct ¢ aeptn of 134 feer. ‘
i
. ' 8- |
| 1
. 1 i
20~ : [ 2 4 1

1. Refer to Figure A-' for exoicnction of gescroions
!

2. Soi descriptions anrg sirotum lines ore interocetive

C"C CClugl Cronges ™oy De grocuc J-4978-16 8/99
3. Grounawcter corditions, if indicatec, cre g: tre tirme .
of excovction. Conditiors mcy vary witn time. Figure A-34

AR 046261



woodstock~8 pc2

DIN 1/13/00 121
497816 1(ST PIIS

Test Pit Log HC99-TP38

N 20,450
E 11,172

Scmple Wwcter
Content

S-1 == 4

|
-2 X 5
s-3 R 3

i
S-4 X 21
5-5 X 18
S-6 i

|
{
|
I
i
|
i
i
i

Fielc
Test

PPR=2.7

Deptn

in Feet

o1
1-

2-

104
14
12-]
13
14
o]
16

17

184

e
2

SOIL DESCRIPTIONS

J inches of Sod over (loose). oomp, brown. Silty, groveiv SAND

(Medium dense), domp, brown, siightly silty to silty. graveiy, fine
to medium SAND with roots.

(Medium gense to aense), moist, browr SAND.

Gredes to very graveily.

(very stiff to hcra), moist, gray with orenge motiiing, slightly
grovelly, sonay SILT.

(Medium ocense to aense), wet, groyish brown, slightly siity, signty
grovelly SAND. .

. (Very oense), moist, groy, grove'iy. sity to very sity SAND

Bottom of Test Pit ot 124 Feet.
Completec 9/28/99.

Note: Minor slougning betweern 2- onc 4-foot ceot™s. Sign:
groungwger seepcge ot ¢ aepth of 10 feel.

Test Pit Log HC99-TP39

N 20,700
E 10,518

Somole Wcter
Content
. i
s-3 X 6
bl
5-2 z ¢
5-3 X< 20
P!
|
I
X
S-4 X i3
»
i

wn

I
w
I
~

‘. Refer to Figure A~ for expicnction of cesc-atio~s
ang sympols.
2. Soil descriptions ond strctum fines cre interoretive

Deotn

in Feat

0

2T

NP AP R

- [7e]
NIV I B I

DU A wWN
1

~

N
o — —
w
Lol dad

-0

SOIL DISCRIPTIONS
Grounc Surfcce Cievation in Fesl: 280

f

—_——

2 inches of Soc over (ioose), ccmd, acrk browr, graveny, sty
SAND w'tr occesiono' brick gnc concrete cepris.

'
P
'
i

(Meciurm cense), acmo. browr, siigntly grovelty SANC.

{Meoium sti*f to stiff), camp, groy witn orange—orown moting,
sngntly groveny, scndy SilT.

(Dense to very gense), mois: to we:, groy. grevely, silly to very
silty SAND witr occesionc' coboles.

Gnag ccluc' chenges mgoy be grccual.

3. Grounawacter concitions, if indicatec, gre ci the time
of excaovation.

Sottor of Test @i ¢t 134 Fee:.
Comoretes 9/28/99.
Signt grounawcter seepcge Gt ¢ gepth of 124 fee:.

Figure A-35

Concitions may very witr time.

AR 046262

HARTCROWSER

J-4978-16 8/89



woodsiock - 8 pc2?

OIN 11/13/00 1ot
49786 ST RIS

Test Pit Log HC99-TP40

N 21,533
E 12,134

Scrmple wote- Loo Fietc Deot» SCIL DESCRIPTIONS
Content Tests Test in Feet

.5

(Dense), orowr, silty, greveny SAND.

12

wr

L
X
P

(Stiff), moist, groy with oronge mottling, scnay SiLT.

i 0 o

s-2 X 21 Pw=78%

7= |’ (Megium dense to aense), moist, brown, Siightly sity, sugnlly
8—: grovelly SAND.
o

4

-

Cobbles ond bouloers encounterec.

w
|
w
X
N o
S

!
] 1

,' 15~ : Botiom of Test Pit ot 144 Feel. !
| N i Compietec 10/1/99.

|

Test Pit Log HC99-TP44
N 19,768
E 11,173

Sc~ole wcier Deo:~ SCiL DESCRIPTIONS
Conten: in “ee: Ground Surfoce Eievection in Feet: 308
b 0= : - - .
. A i (Meoium dense). comp, lig™t to garx prowr, sigatly sity, |
; i i groveuy SAND witn roots. ;
X s e |
ol i !
3= i !
— & ,_________________________J
S-2 X 3 5 | (Meaiurm aense). camp to mo:s:, lign: orown, fine SAND. I
P . : !
o !
P ol |
J - ; |
v = ! -
Pl B-: | (Sz.ff), mo:si, gray witn orcnge motting, sighty scncy, "
! g i siightly grovelly SiLT. i
$-3 | 20 = |
o 105 |
P 115 ; ; i ; :
- \1-] ‘ (Dense;. moist w0 we:, GrCy. signtiy suly to sity, grcveny SAND.

N
1

(V2]
|
IS
o
~
-
L]
doa b
-0

w
A

Bottom of Tes: Pit ¢t 144 Fes:.
1 i Compietec 9/30/99.
Heavy grounowcter seeocges ci c cedtn of 13% feet

@3>
Lale

©
L

20~ -
j 7

. Refer to “'gure A-1 for exoicnction of gescriptions
on¢ sy=bols. HARTCROWSER

2. So' cescrotons cng sircium lines cre irterpretive
Cnd TClug chenges may de greuc. J-4978-16 8/89
3. Grourcwcier concitions, ! incicatec, are ¢! the 'ime Figure A-36

of exccveion.  Concliors mcy very with tLime.

AR 046263



woodsic pc?

49780

DIN 11 /13/00 1:1

Test Pit Log HCO00-TP125 N 19168

Sompie Wate- Lab Deoth
Content Tests in Feet
S—1 24 0 ]
§5-2 24 1A
2 4
s-3 X 10 Gs 3 3
a4 2
5
&
7 4
8
i 9 1
10 -
1
12 4
! 13 4
S-4 Z 10 ve
I 15 J
' +
16 =
’ 17 2
; 18
' 19 j
20

E 11187

SOIL DESCRIPTIONS
Approximate Grounc Surfoce Eievation in Feet: 299

\Loose), moist, brown, siity SAND with trace orgomic materic' ong
roots. ;

\ (Soft to meawm stiff), moist, groy onac orange mottiec. scacy I
SILT. ;

(Medium dense to gense), moist. gray witn orange mo:iing, !
very gravelly, silty SAND with some non-sondy zones. !

(Dense). groy. non-silty to silty, grovelly SAND. (TiLL)

Bottom of Test Pit gt 15 Fee:.
Completea 1/28/C0C. ;

i

!

Note: no seebcge notec. i
|

Test Pit Log HC00-TP126 N 19443

Scmoie Wate- Lob Deoth
Contert  Tests in Feet
S 23
P 1 !
S-2 Z 20 2]1
i ; 2 1
i ; a4
o 53
P 6
| ]
| 7
s-3 % 8 8-}
; 9 4
4
] J 10 ~
» 11 d
| 122
| 34
P 14 2
| f 15 4
] 16 J
i i
P 17j
’ ’ 18
! 19-]
‘ 20 -

1. Refer to Figure A-1 for expanation of ceseriptiors

ang symbo:s.

2. So! cescriptions and strctum lines are interpretive

enc cctuel cronges may bde groaua.
3. Grouncwctes conditions, if incicoted, are c! tne time ;i
Conaitions may vary with time. F'gure A-37

of excovctior.

E 10773
SO'L DESCRISTIONS

Aporoximcte Grounc Surface Elevation ir Feel: 272

(Loose), wet. orown, silty SAND with some -oo!s cnc trece
orgen.c materici.

(Mecium cense), wer, gray with orcnge mottiing, silly, grovery
SAND.

(very cense). moist, groy, silty, grevelly SAND

T

Sotto~ of Test P ¢i 1! Fee:.
Competec '/28/CC

Note: Seolic drainfield encountered ot 3 ‘ee:.

J-4978-21 1/00

AR 046264



woodsick pc?

testpits

49782

DIN 11/13/00 1-1

Test Pit Log HCO0-TP127 N 19166

Somple Water Leb Deptn
Content Tests ir Fee:

(%]
|

N

S : 3

0 -
11 1;
2 -

4 ]
5 A

6
7

adl bbb dlad

E 11086

SOIL DESCRIPTIONS

Acoroximate Grouncd Surfcce Eievotion in Feet: 292

~——___ (Loose), moist. gray,silty, graveny SAND. (Fi.l)
\ (Loose), moist, brown, siightiy sitty SAND.

\

(Loose to medium aense), moist. groy. slightly gravelly SAND.

(Dense), moist, groy with oronge mottiing, gravely, very silty

SAND.

Bottorm of Test Pit ot 15 Feet.
Compieted 1/28/00.

Note: ro seepage notec.

Test Pit Log HC0O0-TP128 N 18732

Scmole weier Loo Deptn
Content Tes:s n reet

I —— T

1. Refer to Figure
ona symoo:s.

18 0

PR SN T S Y RN

Ledaodad e beb bbb Lo boa e b o oo by bl l ol .

i3
14
15
18
17
18
19

2C

A-1 for explgnciion of

E 11003

SO DESCRIPTIONS

Agoroximate Ground Surfcce Cievatior in Fee:: 273

(Loose), maist. prown, silty SAND witr some -oois

(Mec.um acense), moist, groy-brown SAND

(Mesium gense}, wel, groy witn orcnge motting, suly. grovely
SANT witn some nor-silty zones

Bottom of Test Pit gt 15 Feet.
Compretec 1/28/00. !

Note: no seeocge notec.

/

2. Soil descriptions and strgtum lines are interpretive
onc cclug cronges Moy De grocuc J-4978-21 1700
3. Grounawcier concitiors, f ingicciec, cre ot me t me F,’gure A-38

of excavsiion.

Congitions may vcry with time.

AR 04625



CHARLI -8 PC2

DIN 11 /13/00 1:=1

HSImS

Test Pit Log HCO0O-TP300 N 20404

Sampie Woter

Content

-1 [ 1a

S-2 X 10

s-3 X 20
S-4 X 20
i t
S-5 X 18

Depth

-

lo]
FE S NP |

oOP UL EUuUN
| PO P S S B |

in Feet

E 10845

SOIL DESCRIPTIONS

Grounc Surfoce Elevction in Feet: 299

(Megium aense), moist, dork brown, slightly silty SAND wiin
organic _materigl.  (TOPSOIL)

(Medium oense). moist, brown, slightly siity, fine SAND with trece!
orgcnic mcteriol. ;

i

!

(Stiff), moist, orange to groy, very ‘sanay, very ciayey Si_T.

Sm),—r‘no?x. T;Téy—lo :r;nge. slightiy graveily, scnay SicT.
Weathered)

Botto of Test Pit ¢t 15 Feet.
Compieted 5/2/00.

No grouncwoter seeocge observec.

Test Pit Log HCO0-TP301 N 20247

E 10838

Sempte Wcter Depth SOI. DESCRIPTIONS
Content in Fee: Ground Surface Eevcion in Feel: 295
0-
: J l Mecium cerse). moist, orowr, sity SAND witn orgenic moteric!
S-1 | 23 b TCPSOIL)
P 2-4? i (Mecicm cense), moist, brown SAND with trcce roots.
S-2 X 20 3= :
D T —
5-3 = 22 AL I3 q ; (Stiff,. malst. groy cno oronge CLAY. !
L 54 !
i l 6-1 i (Stff), moist, groy cne oronge, sligntly graveuy, scnoy Si”.
; 53 f 2Weo:nere:) !
s-e = 2 1 |
B 87 | |
I ! ] H
4 } 9
! 107' i
P AR
B 27,
Lo 31§ —— —
; ' o ! (very cense), moist. grey, Graveity, s.ity SANC.
s-s = 9 ! 3 [
15 ' !
: 4 | Sottom o¢ Test Pit 2! 15 Fee:
, 61 ‘ Compietec 5/2/00.
| 17 |
| i
| ’ 18q [ Grourawcter seeocge ooserved at o aepth of 124 feel.
| J
| ! 194 !
E ! Pl |
i 20 !
as
. Refer to Figure A-1 for explorction of cescrioticns
cnd sympols. mmom
2. Soii gescriptions end stretum lines ore interoretive
€"C gctuct cnanges may be graguoi. J-4978-26 5/00
3. Grouncwater concitions, f ngicctes, cre at tne i i
: e tme Figure A-39

o' exccvation.

Concitians mcy vory with time.



RIC2

CHARL !

DIN N/13/00 1 1

ILSIPLIS

Test Pit Log HCOO-TP302 N 20083

Sample

S-1

E 10860

Water Depth SOIL DESCRIPTIONS
Content in Feet Ground Surface Elevation in Fee:: 295
04 : -
1 (Medium gense), moist, gork browr, siigntly silty SAND witn i
7 1': orgcnic materiai. '
2 p Medium dense), moist to wet, brown SAND with silt ono grove: !
13 3 g
] lenses.
7%
23 5 (Stitf to nard), moist, groy ong orange, sligntly grovetly, sonay
g SILT. (Wecthered)
7 2
8 -
9 -
10
114
24 124 (very stiff), moist, grcy, sligntly sondy to sonay SiLT. |
13 |
14-} ;
154
4 i Bottom of Test Pit gt 15 Feel.
16+ Compietea 5/2/00. ,
174 !
18‘: Grounawater seepcge observec ci c deotr of 4 fee:. )
194 !
-
20 -

Test Pit Log HC0O0-TP303 N 19940

Scmple

.

". Refer to Figure A-1 for expigratior of aescriptions

anc symoo's.

E 10887

Wcter Deotn SO DESCRIPTIONS
Content in Feet Ground Surfcce Eievction ir Fee:: 297
0= f -
- ! (Medium gense). mois:, drown. Grovelly, silty SANC witn rpots.
16 -
2 - |
1 i
3 - k = -
j (Stif¢), moist, orgnge, gray cnc ien, songy SiLT with trcce rpots
18 4 | in top.
51
Sj ! (mord), mois:, brownisn Groy, sicntly groveny, scncy SitT
19 [ |
7 = | !
84 | !
g
i |
10— |
IR ‘ !
2: — Incregsirg censity w.tn ceatr |
13- {
14.11 ] i
15~
‘64‘ i Soitom of Test P c: 15 Feer i
0 ‘ Comoletec 5/2/00.
174
18—; | No grounawater seeocge observec.
1 )
19~ ; |
: !
20~

(1]
HARTCROWSER

2. Soil descriotions and stratum lines are interpretive
and gcluci cnonges mcy be grooug. J-4978-26 5/00
3. Grounowcter conditions, if ingicctec, are ¢ the lime F'-gur. A-40
-

of excavction.

Conaitionrs may vary with tme.

AR 046267



1 CHARLI BPC2

OIN 11/13/00 1

1ESIPITIS

Test Pit Log HCO0-TP304 N 19855
E 10748

Sampte Water Depth SOIL DESCRIPTIONS ] )
Content ir Feet Grounc Surfoce Eievation in Feet: 284
0~

| !

P

(Medium agense), moist, brown, slightly groveiny SANC with rocis

S-1 K 10 2 J :
! 3 2 ;
Zj 17 4 (Stiff to hord), moist, gray, ton, ana orange, siignty groveily, i
5-2 5 sondy SILT. |
27 |
67 !
7 T - increasing sond anc cecreasing silt, grovel sizes up tc 6 .ncnes.!
8 4 |
9 ;
10 4 Wet, groy, slightly silty, grovelly SAND. ]
s ) 07 s ,
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APPENDIX B

LABORATORY TESTING PROGRAM

A laboratory testing program was performed for this study 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.

NOTE: Laboratory test results for this study were compiled from earlier reports.
These reports should be consulted in the interpretation of the laboratory test
data.

Soil 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.

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
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are presented as curves on Figures B-2 through B-13 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
4318-84. The resuits of the Atterberg limits analyses and the plasticity
characteristics are summarized in the Liquid and Plastic Limits Test Report,
Figures B-14 through B-24. 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.

Triaxial Unconsolidated Undrained Compression Test (TUU)

The triaxial unconsolidated undrained compression test estimates the undrained
shear strength of the soil. This test was performed in general accordance with
ASTM D 2850. A relativelv 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.

Hart Crowser
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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-25. The shear strength is considered to be one-half the maximum stress
difference based on the 8 = 0 concept and a total stress analysis.

Triaxial Consolidated Undrained Compression Test (TCU)

The triaxial consolidated undrained compression test with pore pressure
measured estimates the effective strength of the soil at various stress levels. 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. With the
sample in the triaxial test cell, an all-around pressure was applied hydraulically.
The sample was allowed to consolidate under the applied pressure with
drainage occurring through porous stones through slotted filter paper placed
around the sample. When consolidation was completed, drainage lines from
the sample were closed, a back pressure was applied to saturate the sample,
and the sample was loaded to failure under undrained conditions by application
of increasing axial ioad at a constant strain rate.

During loading, we recorded the magnitude of excess pore water pressure
developed. From the data, an effective stress plot was developed to illustrate
the variation in effective shear strength with varying consolidation (or
overburden) pressures. The data are plotted using shear stress versus principal
stress as Mohr's circles. The tangent to the Mohr's circles for a test series
represents the effective angle of internal friction (0'). The intercept along the
vertical axis is the apparent cohesion (c'). The test results are shown on Figures
B-26 and B-27.

Direct Shear Test (DS)

The drained direct shear test estimates the effective stress parameters of the soil.
The test was performed in general accordance with ASTM D 3080. The test
sample was trimmed from a relatively undisturbed soil sample and placed in the
direct shear box, (or: The test sample was formed by placing disturbed soil in the
direct shear box and hand compacting to achieve the desired density). The
sample was allowed to consolidate under an applied vertical load prior to
shearing. Following consolidation, a horizontal force was applied to the shear
box containing the sample. In this way, the sample fails along a predetermined
failure plane. The shearing took place at a constant strain rate which was slow
enough to allow complete drainage to occur.
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The data are presented on a Mohr-Coulomb diagram plotting shear stress versus
normal stress. The line through the points of failure represents the effective
angle of internal friction (0') and the intercept along the vertical axis the
apparent cohesion (c'). The test results are shown on Figure B-28.

F:\docs\jobs\497828\Phase4Fill.doc
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Unified Soil Classification (USC) System
Soil Grain Size
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Dyo. Dy. and Dy, are the particles diameter of which 10, 30. and 60 percent, respectively. of the soil weight are finer.
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION uscs NAT. MOIST.
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE DISTRIBUTION TEST REPORT
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W e e e i
200 100 0.0 1.0 c.1 0.0t C oc:
CRAIN SiZE mm
| 5+ 75 mm. % GRAVEL i % SAND | %" SILT | % CLAY
o c.C S .5 | 70.2 | 20.3
N c.o 7.7 [ 5.8 | 323
|
I | DOse | Dep | Dsp ! °3¢ | 0 | Big | co I g
.| | | c.8¢ | 0.31 | ¢.24 |C.126 | | [ |
al | | 1.22 | 0.23 | 0.17 | | I ! |
I | | | I | | | | i
MATERIAL DESCRIPTION | UsSCs | NAT. MOIST
® Slightiy gravelly. silty SAND SM 15%
4 Siightly gravelly, very sitty SAND l SM ‘ 1%
Remarks: Project: 3rd Runwcv Pngse ||

e Location: HC98-TP8, S-5
4 Location: HC98-TP10, S-4

L]
=y
HART CROWSER

J-4978-06 8/4/98
Figure B-10
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GRAIN SIZE DISTRIBUTION TEST REPORT
q L Es
E E E S E - : -] [~ o [-] Q g 8
100 n et >S5 TS & 3 8 < S
%0 AN
80
N
70
: |
w
Z 80
L
g s0
]
2
w 40
a \
30
20
\\
10
( T
0 i
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
%+ 75 men % GRAVEL % SAND % SILT | % cLay
] 0.0 24.7 72.3 3.0
A 0.0 27.5 €5 1 7.4
LL PI Des bsc | Dso | D30 O1s ale) Ce Cy
° 8.51 1.585 0.85 | 0.523 {0.36100.3027 0.58 5.1
'y 10.47 1.4 0.58 0.305 |0.1862 |0.1245 0.83 11.4
MATERIAL DESCRIPTION USCS NAT. MOIST.
® Gravelly SAND SP 18%
4 Slightly silty, gravetly SAND SP-SM 15%
Remarks: Project: 3R 99 Fill
® Location: HCS9 -TP10Q S-3
4 Locotion: HC99 -TPS. S-4
._r: J-4978-05 4/24/99
HARTCROWSER Foue B.11
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PARTICLE SIZE DISTRIBUTION TEST REPORT

R NINEE st
100 ; :
%
&
7 -
G e T
= 0
£ s — |
w i
o b ’ I
IE 40 o ?
a e | | IR
30 — - ) o i
I i o | |
I 4l ! [
I 4 - P |
20 ‘ - -
Ly ' L l ; : ,l |
B ; | | : ’
{,'! ! ;‘ | . | :
10 o y i . } i S f '
Ll i
0 : I : ‘ i H ‘I ]
200 100 10 1 0.1 .01 0.001
GRAIN SIZE - mm
- y % GRAVEL % SAND % FINES
! CRS. FINE | CRS.| MEDIUM | FINE SILT | CLAY
| 0.0 i 0.0 0.0 02 | 1.6 | 82.8 15.4
] 0.0 | 0.0 15.7 50 | 14.3 I 36.1 28.9
el 00 | 00 12.6 45 | 14.1 I 38.5 30.3
L | Pl Dgs Do | Dsp D30 Dis D1o Ce Cy
o | 0.238 0179 | 0.158 0.112
] 5.80 0.357 0.261 0.0851
a T 3.04 0.319 0.236
MATERIAL DESCRIPTION uscs NAT. MOIST.
c Silty, fine SAND SM 13%
= Gravelly, silty SAND SM 14%
2 Gravellv. verv siltv. medium to fine SAND SM 10%
Remarks: Project: Third Runway Westside
o]
o Client: HNIB
a © Source: HC00-TP120 Sampie No.: S-1
O Source: HC00-TP123 Sample No.: §-3
& Source: HC00-TP125 Sample No.: §-3
[ 7
ay 14978221 3/10/72000
HARTCROWSER  FigureNo. B-12
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PARTICLE SIZE DISTRIBUTION TEST REPORT

£
£ s s% s£% §% 3 2z pa3 s B:f
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200 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
"o % GRAVEL % SAND % FINES
CRS. FINE | CRS. | MEDIUM FINE SILT T cLay
ol 00 0.0 7.1 2.3 10.3 38.6 417
of 00 0.0 2.3 0.3 1.9 29.7 65.8
LL Pl Dgs Dgo Dso D3o D1s | Dig | Cc Cy
o 0.564 0.211 0.137
= 0.263
MATERIAL DESCRIPTION uscs

HARTCROWSER

Figure No. B-13

NAT. MOIST.
© Shghtly gravelly, very siity, medium to fine SAND SM 13%
 Very sandy SILT ML 22%
Remarks: T Project: Third Runway Westside
o
o Client: HNTB
O Source: HC00-TP127 Sample No.: §-3
O Source: HC00-TP129 Sample No.: S-2
N,
[ ¥ J4978-21 3/1072000

AR 046288




LIQUID AND PLASTIC LIMITS TEST REPORT

5
|

PLASTICITY INDEX
8
I

Dashed line indicates the approximate
upper limit boundary for natural soils

7
/

ot
4

XA

/

b 4
/
Ve
Ve
Ve

20— Z o4 ,
,/ ot |
e g G\/ : ‘
e ' i
1ol— 7 L] '
oo fote T ] ,‘ | ;
ok // ,cw&///l ML or OL I' MH or OH ;
N % 3 t l ! :
10 30 S0 70 90 110
LIQUID LIMIT
Location + Description ] LL PL PI | -200 | UsCs
® Source: HC99-B34b Sampie No.: S-1B
4 7
Lean CLAY 2 l cL
¥ Source: HC99-B54c Sampie No.: §-1C
2
Lean CLAY 31 20 H cL
4 Source: HC99-B58 Sample No.: §-3
)
Sandy, very silty, lean CLAY ¥ 19 10 701 cL
¢ Source: HC99-B64 Sample No.: S-5
Silty CLAY 18 13 5 CL-ML
¥ Source: HC00-B160 Sample No.: S~
Lean CLAY % 17 ? cL
Remarks: Project: Thurd Runway North Satety Area
.
|
A Client: Port of Seattle
.
v Location:
[ 2]
e J4978-18 3/172000
MRTQOWSER Figure No. B-14
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LIQUID AND PLASTIC LIMITS TEST REPORT
® Dashed line indicates the approximate i l
upper limit boundary for natural soils

8
|

PLASTICITY INDEX
8
|

20— 4
P, ; " g ' |
o / ] o 5 | ' | ' |
Th———f— U4 ! ! ' I i
oL / el /1 ML or OL ’ ' MH or OH ' |
j Lo i i | | f !
H | | H i ! !
10 30 S0 70 S0
LIQUID LIMIT
Location + Description | | PL | P | -200 | usc
® Source: HC99-TP36 Sample No.: S—4
. 29 18 11 CL
Silty CLAY
® Source: HC99-TP36D Sample No.: §-3
2 6 CL
Shghtly sandy, silty CLAY 39 3 :
A Source: HC99-B61 Sampie No.: §-3
3 2
Shghtly sandy, silty CLAY 3 20 H cL
* Source: HC99-B73 Sampie No.. §-2
”
Shghtly sandy, silty CLAY 7 '8 ° cL
|riemarks: Project: Third Runway Embankment
)
[
4 Client: The Port of Seattle

Location: Sea-Tac International Airport

e
J-4978-16 11/12/99

1
HARTCROWSER Figure No. B-15
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LIQUID AND PLASTIC LIMITS TEST REPORT

60 -
N . . /7
Dashed line indicates the approximate /L
upper limit boundary for natural soils ———
d RO
w — U‘
ot
e %
g “
/
o C /
2 /
~ /
2ol ,
5 !
; ) /
* ’ N A
20}~ < ) ;
/s o‘ i
/ |
SR g |
i 7 A | i i
|7 o ! ! ‘
1: :—— / K - / ; l i i
Jo /’///«//“*f///// ML or OL MH o[r OH |
[ Lo | !
10 E'S 50 70 %0 110
LIQUID LIMIT
Location + Description |l WL | P | Pt | -200 | uscs
® Source: HC00-B157 Samnpie No.: S-2
Lean CLAY 27 17 10 CL
® Source: HC00-B138 Sampie No.: §-3
CLAY-SILT 20 14 6 CL-ML
A Source: HC00-B300 Sample No.: S-3
Lean CLAY 29 16 13 CL
|Remarks Project: Third Runway
e
| ]
A Client HNTB
Location:
~
el J4978-26 6/14/2000
HARTCROWSER Figure No. B-16
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LIQUID AND PLASTIC LIMITS TEST REPORT

€0
. . . 7
Dashed line indicates the approximate J% r
upper limit boundary for natural soils —
d xS .
sop— Z V
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e e /
x / " /
u s
g L /
£
g J 7
] v /
& %
2ol— 1z o\/ Z
Ve o‘
/7 »
p @)
/ [
S R N~ | |
S Lsm ) ML or OL MH or OH
] | |
10 30 50 70 S0 110
LIQUID LIMIT
Location + Description LL PL Pl -200 uscs
® Source: HC00-B302 Sampie No.: S-4
. 29 17 12
8 Source: HC00-B305 Sample No.: S4
26 16 10 66.4 CL
4 Source: HC00-B306 Sample No.: §-3
28 22 6 77.7 CL-ML
emarks: Project: Third Runway
@
[
4 Client: HNTB
Location:
| 2 4
e J-4978-31 8/18/2000
HI.lRTO?OWSER Figure No. B-17
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LIQUID AND PLASTIC LIMITS TEST REPORT

60
‘ CH or OM /
, A
50 /
CL or CL
5 e
4 -
c
g ] 7
> ! ] /
— i i
S 3C -
¢ '
Z A
_ A
c 20 4
HATCHED /
ARZA 1S
ML=-CL : /
1C 1 :
R . b ettt
--,ﬁ_/./_//_/i/.;'_/lML or OL MH or O
i L !
5 .
@) 1C 20 30 <C 50 60 70 80 S0 10C
LIQUID LIMIT
Locction « Desc-intien LL PL Pl -200 ASTM D 2<87-90
® HC98-TP2, 5-3. Depth 3.5 10 4.5 feet B |
38 25 1M i SILT
A HC98-TPS. S-7. Depth 15 to 16 fee: R P
< 23 | 24 | Silty CLAY
B HC98-TP12, S-4, Depth 4 10 4.5 feet i
P > 49 29 2C : Clayey SILT
I
Remcrks: Project: 3rd Runwoy
Client:
Location: Secttle, Weshington
e
aw J-4978-06 8/3/98
HARTCROWSER  Fioure B-18
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LIQUID AND PLASTIC LIMITS TEST REPORT

60
CH or OH /
2
50 /
CL or OL
% 0 vd
4
g v
-
r
H 30 LB
—
-
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ﬁ //
a 20
HATCHED /
AREA IS
ML-CL /
10 /
-_/7/ _/:/.—//_/ ML or OL MH or OM
7
e}
0 10 20 30 40 S0 60 70 80 S0 100
LIQUID LIMIT
Locaotion + Description LL PL PI -200 ASTM D 2487-90
e HC-99/TP-3, S-4
Depth 10.5 to 11 feet 58 27 31 Slightty sandy, silty CLAY
Remarks: Project: 3rd Runway

Client:
Location: SeaToc, Airport, Washington
[ 2.4

AN
HARTCROWSER

J-4978-06 3/9/99
Figure B-19

AR 046294




LIQUID AND PLASTIC LIMITS TEST REPORT

60
CH or OH /
50 /A
CL or OL
= 0 /
4
o
z /
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> //////
-
H 30 <
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[« 9 20 P
HATCHED /
AREA IS
ML-CL /
10 ,
S . -
-_[ _/_/.../:/: ML or OL MH or OH
l L
c |
o} 10 20 30 40 50 60 70 80 90 100

LIQUID LIMIT

Locotion + Description [ PL PI -200 ASTM D 2487-90
e HCS9 -TPS, S-5
34 19 15 CLaAy
Remarks: Project: 3R 99 Fiii
Client:
Location: SeaTac Airport, Woshington

=
[ 7
HARTCROWSER

J-4978-05 4/24/99
Figure B-20
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LIQUID AND PLASTIC LIMITS TEST REPORT

PLASTICITY INDEX
8

Dashed line indicates the approximate
upper limit boundary for natural soils

i

ML or OL MH qr OH ! i
. i 1
i S ! .
10 30 50 90
LIQUID LIMIT
Location + Description | pL | P| 200 | usc
® Source: HC99-TP26 Sample No..
23 7 CL-ML
Shightly sandy, silty CLAY 16
8 Source: HC99-TP28 Sampie No.. S-6
2 4 7 -
Shghtly sandy, very silty CLAY : : CL-ML
4 Source: HC99-TP32 Sample No.:
Sandy, clayey SILT 34 2 10 ML
® Source: HC99-TP34 Sample No.. S-4
5
Sandy, silty CLAY 29 19 10 cL
¥ Source: HC99-TP35 Sample No.:
Slightly sandy, silty CLAY 0002019 cL
remarks: Project: Third Runway Embankment
°
| ]
4 Client: The Port of Seattle
.
v Location: Sea-Tac International Airpont
e 14978-16 11/3/99
HI.\RTO?OWSER Figure No. B-2171
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LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates the approximate
upper limit boundary for natural soils

5
I

PLASTICITY INDEX
8
|

8
|

, (

1:- /; ’ | / :

af— //72/'////CL4&/,///‘7?/; ML or oL
i ' i

!

t

[

[

i

|
30 50 70

7 |
f
I : | | | i :
10 90 110
UIQUID LIMIT
Location + Description | LL | PL | PI | -200 | uscs
® Source: TP-301 Sample No.: §-3
Lean CLAY 31 19 12 CL
B Source: TP-307 Sampie No.: $-6
SILT 26 26 0 ML ,
1
|
[Remarks: Project: Thurd Runway |
'
" | |
Client: HNTB
Location:
N ;]
el 1-4978-26 $/1172000
HARTCROWSER Figure No. B-22
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LIQUID AND PLASTIC LIMITS TEST REPORT

Sandy SILT

& y
Dashed line indicates the approximate // |
upper limit boundary for natural soils 7
S0— y L o* .
4 o‘
/7 R / i
40 // /
e 7
x A 7
g - /
, i
g% 7
% d
It s
a 7
20— 1z °\¢ e ’
7 ot |
AP i i
ot C | 3 ;
e !
10p— L -
L] | | |
L 1 ML cTr oL MH or OH | !
i P | | i
0 3 50 7o £ T10
LIQUID UMIT ,
Location + Description LL | PL | Pt | -200 | uscs
® Source: HC00-B129 Sampie No.: S-3
Slightly sandy, lean CLAY 8 | 23 15 88.1 cL
B Source: HC00-B142 Sample No.: $-3
25 | 27 | NP | 853 ML

r:emarks:

Project: Thrd Runway Westside

Client: HNTB

Location:

14978-21 3nono00 !

-
[ 7 )
HARTCROWSER  FigueNo. B-23
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LIQUID AND PLASTIC LIMITS TEST REPORT

&
Dashed line indicates the approximate //
upper limit boundary for natural soils —

w _—

w b

PLASTICITY INDEX
8
I

20— A
' s
s/
-
10 ,f/ o ' !
7 / i ; #
_Liem 7 ML or OL ' MH or OH |
I ey
10 30 S0 70 o] 1L
LIQUID LIMIT |
H
Location + Description | [ PL | P | -200 | uscs !
® Source: HC00-B107 Sample No.: §-2 x
11 H
Lean CLAY 26 15 CL :
B Source: HC00-B140 Sampie No.: S~
23 -
SILT 25 21 2 ML
4 Source: HC00-B142 Sampie No.: S~ ;
2 - ;
CLAY.SLT R VE CL-ML E
¢ Source: HC00-B146 Sample No.: §-2
Lean CLAY 32 18 14 CL
Y Source: HC00-A137 Sample No.: §-5
5
Lean CLAY 7B cL
ﬁemarks: Project: Third Runway Westside
°
s
A Client: HNTB
.
v Location: :
|
| 2. ) !
as 14978-21 37102000 '
HARTCROWSER  FigueNo. B-24
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15.00
RESULTS
C, psi
é. deg
- TAN b
Q 10.00 FUURUUIRY SRpTp
o
[ ]
©
-
-’
[}
-
S s.o00
=
/4]
o L
0 5.00 10.00 15.00 20.00 25.00 30.5¢
Normal Stress, psi
30.00 =T : SAMPLE NO. 1
........ WATER CONTENT, % 22.4
25.00 ‘—(' DRY DENSITY, pcf 106.9
- - ~ |SATURATION., % 108.5
& |voID RATIO 0.547
a 20.00 P——rf———— 1 |7 |HEZGHT. em 15.59
Py / R ' WATER CONTENT. % 22.3
a = IDRY DENSITY. pcf 106.9
2 15.00 < [SATURATION. % 1081
a VA S = [vOoID RATIO 0.547
o . . P:(' DIAMETER, cm 7.20
o 10.00 — HEIGHT, cm 15.5%
L / ' BACK PRESSURE, psi 0.00
> . CELL PRESSURE. psi 3.00
e / FAILURE STRESS, psi 23.27
PORE PRESSURE, psi
0 STRAIN RATE, %/min. 0.300
0 S5 10 15 20 |ULTIMATE STRESS. psi
Axial Strain, = PORE PRESSURE, psi
TYPE OF TEST [of] EA:LURE, 95f 26.27
Unconsol idated undrained O3 FAZLURE. psi 3
SAMPLE TYPE: Shelby Tube CLIENT: HNTB
DESCRIPTION: Lean CLAY
PROJECT: Third Runway Wetlands
LL= 29 PL= 16 PI=13.0
SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: HCO00-B300/S-3
REMARKS :
re :
) ¥ J4978-26 6/12/00
TC s O Figure B-25

AR 046300



450 . -4 - e . .. . "
TOTAL EFFECTIVE SEN R . SN j--
C. kPe 128 60 P
G
x 300
)
[
©
-
a
-
b 150
Fed
w
0
0 150 300 450 800 788 zco
Totc! Normg! Stress, kPg
Effective Normail S:ress, kPe ---
STele] — -
° | |SAMFLE NC. 1 z z
WATER CONTENT, % 23.7 3.+ 2z -
5C0 :(1 DRY DENSITY., g/cc 1.7 1.7 L
Co = |SATURATION. % 11$.2 108.3 102 2
B P SR = |VOID RATIO 0.527 0.885 C.37¢
o e : Z |DIAMETER, em 711 7.20 7.z
< 400 T —t— T |HEIGHT. em 16.27 16.38 15 2
a / T WATER CONTENT. %= 22.6 15.0 2:.=
@ 200 P e N % [ORY DENSITY. g/cc 1.8 1.8 Qg
- / w |SATURATION, % 133.2 1C7.3 122 .2
s j - = |VCID RATIO 0.450 0.470 C. 227
_ _ ~ [DIAMETZR. em 6.9 7.0 7 =z
5 200 < |mEZSHT. em 15.9¢ 15 03 18 Z:-
s BACK PRESSURE, kPg 207 138 oot
o 100 CELL PRESSURE, kPg 396 6's gal
c FAZ_URE STRESS. kPc 326 352 i3s3
PORE PRESSURE. kPa 281 452 P
0 : STRAIN RATE., %/min. C.040 £.040 O c=<:
0 6 12 18 24 |[ULTIMATE STRESS, kPc
Axigl Strcin., =% PORE PRESSURE, kg
i FAZLURE, kP ass =27 esz
TYPE OF TEST: =z ;:* "’;_ kic’ i, z. h
CU with pore pressures O3 TALYRE. KPo £ 1= indas
SAMPLE TYPEZ: Shelby Tube CLIZNT: HNTE
DESCRIFPTION: Sandy, very sitty,
lean CLAY PROJECT: 3rd Runway North Scfety Area
LL= 29 PL= 19 FI=1C.0
SPECIFIC GRAVITY= 2.65 SAMPLE LCCATION: HC99-858/S-3
REMARKS :
e -
T J4g78-18 1/35/CQ
HARTCROWSER risur B-26
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STRESS-STRAIN AND STRESS PATHS REPORT
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450 600 750 S0oC 1050
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0 150

Client: HNTB :
" 78~
Project: 3ra Runway North Safety J4878-18 1/30/00
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File: 3RwW
‘e 5 Figure B-27
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-C.030 o BB e T ———— -
1 B SN . | . . Pt : |
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- - - == A » [N ) N ]
HRSEE o - T — LRIEIRIE SIS
: -0.015 =t 212000 e
E Y " - 1 I It o I
S oilatien q : R A I M
- i/ d s [ T i NS R X s T A
v O A x t [ o [ ' [ =
o L ('," T T T 1 7 T 0 ) ¢ ¥ v Ly
S corsal " R e e
2 0.015 S 6000 —————T—— -
- - 1S SRER] T o T 1 T
[ I H ' . T
; g T : i : Pl
I R <A
Q0.030 — o . -
N S —
il (R .
0.045 0 '
0 5 10 15 20 0 6000 12000 18¢C:
Stroin, % Normot Stiress, psf
9000 SAMPLE NC.: 1 2 3
~ WATER CONTENT, % 15.3 13.9 13,2
7500 Z [PRY DENSITY, pcf 116.6 120.8 118.5
- HISATURATION, = 88.8 81.0 882.9
&  so00 Z1voIb RATIO 0.473 0.421 0.adz
; 7 " IDIAMETER, in 2.42 2.42 2. &7
@ [ HEIGHT,. in 1.00 1.0 1.00
e —
- 4500 y— WATER CONTENT, % 4.7 11.8 12.7
s .
N !1 /f ~ [DRY DENSITY. pef 122.6 130.0 127.5
wn
° 3000 fLo W ISATURATION, % 100.8 100.2 10C.s
7 L ~ |VOID RATIO 0.400 0.321 0.32"
o2 <|DIAMETER, in 2.42 2.42 2.2
1500 7 HETGHT, in .95 ©.93 o©0.83
NORMAL STRESS, psf 4000 8000 120C0
0 FAILURE STRESS, psf 2413 4488 6003
o) 5 10 15 20 STRAIN, % 15.8 15.2 2.2
Strc?r".. - ULTIMATE STRESS, psf
STRAIN, %
Stroin rcte, in/min 0.1311 0.1311 0.13
SAMPLE TYPE: Shelby Tube CLIENT: Hart Crowser
DESCRIPTION: Gray silty CLAY ‘
PROJECT: Third Runway - 4978-18 ;
i
SPECIFIC GRAVITY= 2.75 SAMPLE LOCATION: B-64, S-5 :
REMARKS: In-situ, some cogrse l
-
sand PROJ. NQ.: 745-95082 DATZ: 12/10/99 !
DIRECT SHEAR TEST REPORT
PROFESSTONAL SERVICE TNDUSTRIES
Figure B-28
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