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SUBSURFACE CONDITIONS DATA REPORT

WEST MSE WALL
THIRD RUNWAY EMBANKMENT

SEA-TAC INTERNATIONAL AIRPORT

INTRODUCTION

This data report presents information on subsurface conditions, based on

geotechnical and hydrogeologic field and laboratory testing to support design of
the West MSEWall and adjacent embankment for the Third Runway Project at
the Sea-TacInternational Airport.

The site is located at the Sea-TacInternationalAirport, in SeaTac,Washington
(refer to Figure 1, Vicinity Map). The shaded area on Figure 1 is presented on
Figure 2, Site and Expioration Plan,showing exploration locations both for this

report and those performed previously by Hart Crowser and others. A profile
along the proposed mechanically stabilized earth (MSE) wall alignment showing

subsurface conditions beneath the proposed wall is presented on Figure 3. Cross
sections through the MSEwall showing inferred geologic conditions are
provided on Figures 4 through 6. A groundwater elevation contour map is
presented on Figure 7.

This report discussesthe subsurface soil conditions in the area of the West MSE

Wall followed by a discussion of the hydrogeologic conditions. Appendices A

and B follow the main text and present results of our subsurface explorations
and laboratory testing, respectively.

Subsequent to completion of the explorations and laboratory tests presented in
Appendices A and 13,additional explorations and tests were accomplished in an
area where right-of-entry had not previously been available (Parcel Numbers

302, 303, 304, and 305). Logsof the additional explorations and results of

laboratory tests on samples from the additional explorations are presented in
Appendix C. The explorations and test results presented in Appendix C were

completed in general accordance with the method presented in Appendices A
and B.

PURPOSE AND SCOPE

The purpose of this report is to provide information on subsurface soil and
groundwater conditions affecting construction in the area of the West MSEWall.

Proposed construction in this area includes the Third Runway embankment and
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the West MSEWall adjacent to Miller Creek near Wetland 37. Additional

information in other reports is listed in the references at the end of this report.
The information presented herein provides the basis for our geotechnical

engineering analyses and recommendations.

Information presented herein was obtained in general accordance with Task
5.0--Explorations and Tests, presented in our proposal dated August 23, 1999,

and subsequent modification.

GENERALIZED GEOLOGIC DESCRIPTION AND SUBSURFACE SOIL CONDITIONS

This section provides a description of the geologic and subsurface soil conditions
within the area of the West MSEWall, shown on Figure 2, based on Hart

Crowser's explorations at the site and explorations by others.

Generalized Geologic Conditions

Generalized geologic conditions in the project area have been described in the
Preliminary Engineering Report, Volume 2 (Applied Geotechnology Inc., 1994).

The following is a summary of the geologic units 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 loose 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, and hard sandy silt);

I_ 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
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the basis for the information contained in this report. Variations between

explorations occur due to the variability in gradation, moisture content, and

density/consistency of soils at the site. The nature and extent of these variations

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

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

well as any recommendations based on those interpretations.

Generalized subsurface conditions in the area are shown on the wall alignment

Profile on Figure 3 and Cross Sections A-A' (Runway Station 173+62), B-B'

(Runway Station 181+90), and F-F' (Runway Station 180+06) on Figures 4

through 6, respectively.

The following soil materials were observed in this area:

Soft to stiff interbedded Clay and loose to medium dense Sand with organic

material (Peat). Several borings (HC00-B128, HC00-B114, HC00-B115, etc.)

encountered peat at the ground surface or interbedded to depths of about 15
feet.

Stiff to hard, slightly sandy to very sandy CLAY and slightly silty CLAY to clayey

SILT. These fine-grained soils were encountered at depths ranging to about 6

feet from the ground surface to more than 50 feet (i.e., below the bottom of our

borings). These soil units range from about I0 feet to more than 20 feet in
thickness.

Medium dense to very dense, slightly gravelly to gravelly, slightly silty to very

silty SAND. These soils and the interbedded hard CLAY described above are the

primary unit underlying the soft or loose surficial soils described above. The

sands are typically fine to medium in gradation. The top of these soils typically

extend below depths of about 10 feet to 20 feet below the surface.

Summary of Results from Laboratory Tests

Tables 1 through 3 summarize the parameters determined from tests performed

on specimens taken from Shelby tube samples obtained during drilling. The

samples within the Shelby tubes were extruded and prepared for assigned

laboratory tests in general accordance with the applicable ASTM standards as

discussed in Appendix B.
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Hydrogeologic Conditions

Groundwater Occurrence

Seventeen new wells were installed during this phase of work; HC00-B106,
HC00-B111, HC00-B118, HC00-B120, HC00-B 121, HC00-B123, HC00-B125,
HC00-B126, HC00-B129, HC00-B130, HC00-B132, HC00-B133, HC00-B141,

HC00-B142, and HC00-B144 through HC00-B146. The water levels observed in

the open borings at the time of drilling (ATD) and subsequent to monitoring well
installation and development are shown on the boring logs (Appendix A).

Groundwater Monitoring

Groundwater elevation data are now being collected monthly from 26 wells in
the area of the West MSEWall, beginning with the monitoring event on April 11,

2000. The wells that are being monitored monthly include the 19 new wells
listed above, and 7 existing wells. Well construction information, depth to water,

and groundwater elevation data are compiled and presented in Table 4. As
future monitoring events are completed, seasonalchanges in groundwater
elevation and flow patterns will be evaluated in the area of West MSEWall.

Groundwater Flow Mappinq

Shallow groundwater elevations observed in April 2000 are contoured on Figure

7. These groundwater levels represent wet season conditions, with elevations
that are typically about 2 to 3 feet above the dry season lows observed around
October 1999.

Groundwater flow patterns appear to be generally unchanged by seasonalwater

level variations, with flow generally toward Miller Creek from the higher ground
of the airport. This is consistent with conceptual models of local hydrogeology

(Applied Geotechnology Inc., 1996), where recharge occurs on the higher
ground of the airport, and water moves down into the Shallow Regional Aquifer

before discharging to the creek. Artesian conditions observed in some wells
(e.g.,AT94A-B3 and AT96-B4) indicate an upward hydraulic gradient, consistent

with the regional discharge of groundwater to the creek drainage basin, and the
effects of local interbedding of more and lesspermeable soil units. Elsewhere
water confined in stratified soil units (e.g., HC00-B118) may be artesian where

these soil units are encountered down slope.

The pattern of groundwater flow is broadly consistent with the implied

occurrence of significant recharge beneath the existing airport. Not all water

levels are necessarily reflective of conditions in the Shallow Regional Aquifer,
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since perched zones occur above the main water table, and many of the wells
are screened in shallower water-bearing zones.

USE OF THIS REPORT

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

Seattle, for the site and project described herein. We completed this 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.

Hart Crowser appreciates the opportunity to provide this information. Please call

if you have any questions.

Sincerely,

HART CROWSERr INC.

MICHAEL J. BAILEYpP.E. JOSEPHAD. CELES,E.I.T.

Project Manager Staff Geotechnical Engineer

F:\docs_jobs\497821 \WestMSEWall(rpt).doc
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Keyto Tables1 through :3

Symbol Description
Wn Natural Moisture Content in Percent

"_T Total Unit Weight in pcf

Ovo' InitialEffectiveVertical Stressin ksf

;op' PastEffectiveVertical Stressin ksf

O'c' ConfiningStressin ksf

!ol - o3 PrincipalStressDifference (or axialstress)in ksf

iC' Cohesion Intercept (basedon effective stresses)in psf
_' EffectiveFrictionAngle in Degrees

_ave' Average EffectiveFrictionAngle in Degrees

OCR OverconsolidationRatio

Cc Compression index

Cr RecompressionIndex

e0 InitialVoid Ratio

iCy Coefficient of Consolidation in ft2/day

E50 Modulus of Elasticity(determined at 50% of Peak Strength) in ksf

ILL Liquid Limit in Percent
iPI PlasticityIndex in Percent

Su Undrained ShearStrength in psf

497821/LabResults.xls- Legend of symbols
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APPENDIX A

FIELD EXPLORATIONS METHODS AND ANALYSIS

This appendix documents the processes Hart Crowser used in determining the
nature of the soils underlying the project site addressed by this report. The
discussion includes information on the following subjects:

• Explorations and Their Location;

• The Use of Auger Borings;
• Standard Penetration Test (SPT) Procedures;

• Use of Shelby Tubes

• Pocket Penetrometer (PP) and Torvane (TV);

• Excavation of Test Pits;

• Monitoring Well Installation;

• Monitoring Well Development;
• Water Level Measurement; and

I_ References for Appendix A.

Explorations and Their Location

Subsurface explorations for this project include the following:

Borings
Our first phase of exploration included borings HC00-B106 through HC00-B108,

HC00-B110, HC00-B111, HC00-B114 through HC00-B118, HC00-B124,

HC00-B126, HC00-B127, HC00-N129, HC00-B 131, HCO0-B133, HC00-B134,

HC00-B139 through HC00-B142, and HC00-B144 through HC00-B146. Logs for

these borings are presented in Appendix A. Our second phase of exploration

included borings HC00-B113, HC00-B119 through HC00-B123, HC00-B125,
HC00-B128, HC00-B130, and HC00-B132. Logs for these borings are presented

in Appendix C.

Hand-Auger Borings

Our first phase of exploration included hand-auger borings HC00-A100,

HC00-A105, HC00-A109, HC00-A137, and HC00-A143. Logs of these borings

are presented in Appendix A.

Test Pits

Our first phase of exploration included test pits HC00-TP100 through

HC00oTP108, HC00oTP113 through HC00-TP121, and HC00-TP123 through

HC00-TP129. Logs for these test pits are presented in Appendix A. Our second

A-1Hart Crowser ra_e
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phase of exploration included test pits HC00-TP110 through HC00-TP112. Logs

of these test pits are presented in Appendix C.

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-1 - Key to Exploration Logs. 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. Borings

and test pits were located using a global positioning system (GPS) survey by

Hart Crowser. Port of Seattle surveyors performed an x, y, z survey for the top of

casing elevations of the wells and ground elevations for 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 the aerial survey topography shown on Figure

2. The method used determines the accuracy of the location and elevation of

the explorations.

The Use of Auger Borings

With depths ranging from 14.3 to 74.5 feet below the ground surface, twenty-

four hollow-stem auger borings, designated HC00-B106 through HC00-B108,

HC00-B110, HC00-B111, HC00-B114 through HC00-B118, HC00-B124,
HC00-B126, HC00-B127, HCO0-N 129, HC00-B131, HC00-B133, HC00-B134,

HC00-B139 through HC00-B142, and HC00-B144 through HC00-B146, were

drilled from January 27 through February 15, 2000. Samples were o0tained by

use of the Standard Penetration Test (SPT) samples or a hydraulically pushed thin

wall sampler referred to as a "Shelby tube." The borings used a 3-3/8-inch inside

diameter hollow-stem auger and were advanced with a truck-mounted drill rig

subcontracted by Hart Crowser.

In five locations, hand-auger borings, designated HC00-A100, HC00oA105,

HC00-A109, HC00-A137, and HC00-A143, were drilled using portable gear

rather than hollow-stem auger borings because of access restraints. Hand-auger

boring HC00-A100 was drilled on January 18, 2000, and the other four were

drilled on February 14, 2000. In addition, other borings planned for this phase of

work have been delayed because of access restrictions and will be reported in

the final of this report.

An engineering geologist from Hart Crowser continuously observed the drilling.

Detailed field logs were prepared of each boring. Using the Standard
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Penetration Test (SPT), we generally obtained split-spoon samples at 5-foot-depth

intervals with Shelby tube samples interspersed between from these borings.

Groundwater levels in the borings were noted at the time of drilling (ATD) and

following installation and development of observation wells where noted on the

boring logs and shown in Table 4.

The borings logs are presented on Figures A-2 through A-25 at the end of this

appendix. Figures A-26 through A-28 present the hand-auger boring logs.

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 blows (N value) required to drive the

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

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

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

their respective sample depths.

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

placed into 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 first 6 inches is not reported.

For example, a blow count series of 12 blows for 6 inches, 30 blows for 6

inches, and 50 (the maximum number of blows counted within a 6-inch

increment for SPT) for 3 inches would be recorded as 80/9.
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Use of Shelby Tubes

At some boring locations, as noted on the logs, a 3-inch-diameter thin-walled

steel (Shelby) tube sampler was pushed hydraulically below the auger to obtain

a relatively undisturbed sample for classification and testing of fine-grain soils.

The tubes were sealed in the field and taken to our laboratory for extrusion and

classification. The undisturbed samples were typically obtained for consolidation

and shear strength testing.

Pocket Penetrometer (PP) and Torvane ('IV)

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 that

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.

Pocket penetrometer and torvane test results are generally considered valid only

for predominantly fine-grained (non-sandy soils). Results may be artificially low

for tests on disturbed samples (i.e., SPT) compared to relatively undisturbed

samples from test pits or Shelby tubes.

Excavation of Test Pits

Twenty-five test pits, designated HC00-TP100 through HC00-TP108,

HC00-TP113 through HC00-TP121, and HC00-TP123 through HC00-TP129,

were excavated across the site with a tractor-mounted backhoe provided by Port

Construction Services. The test pits were excavated between January 25 and 28,

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

was noted The geologist noted groundwater levels or seepage during excavation

on the log. 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-29 through A-41.

Monitoring Well Installation

Monitoring wells were completed in selected wells as noted on the logs to allow

long-term groundwater elevation monitoring. The wells were drilled using

standard hollow-stem auger equipment. Two-inch-diameter Schedule 40 PVC

riser pipe and 2-inch-diameter 0.020-inch machine-slotted screen were used for

the well casings and screens. The well screen and casing riser are lowered down

through the hollow-stem auger. As the auger is withdrawn, No. 10/20 silica sand

is placed in the annular space from the base of the boring to approximately 2 to

3 feet above the top of the well screen. In some borings the bottom of the

borehole was backfilled with bentonite chips prior to placement of the screen

and in one case the bottom of the borehole caved prior to installation of the
screen.

Well seals were constructed by placing bentonite chips in the annular space on

top of the filter sand to within 3 feet of ground surface. The remaining annular

space was backfilled with concrete to complete the surface seal. For security, the

monitoring wells were completed with locking stick-up steel monuments set in

concrete. The monitoring well construction details are illustrated on the boring

logs.

The monitoring well installations were constructed in accordance with

Washington State Department of Ecology regulations.

Monitoring Well Development

The monitoring wells were developed using a Whale electric submersible pump,

surge block, and/or a stainless steel bailer. First, sediment was removed from the

bottom of the wells using a stainless steel bailer. Then the wells were surged

during development using either a surge block, a stainless steel bailer, or by

moving the submersible pump up and down within the well screen depth
interval.

Hart Crowser Page A-5
J-4978-21
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A minimum of ten casing volumes was removed during development, in addition

to the volume of water added during drilling, if any. Where possible,

development continued until negligible turbidity was visible. Sediment thickness

at the bottom of the well wa_ measured and recorded before and after

development. Observations were recorded on a Well Development data form.

Visual changes in turbidity during development were recorded in the comments

space on this form. All development water was discharged to the ground surface

in accordance with the Third Runway project Storm Water Pollution Prevention

Plan (Parametrix, 1999).

Water Level Measurement

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

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

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

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

wells. Depth to water data and grouna_ater elevations are summarized in
Table 4.

References for Appendix A

Parametrix 1999. Seattle-Tacoma International Airport Third Runway Project

Geotechnical Explorations Stormwater Pollution Prevention Plan, Prepared for

Port of Seattle, January 29, 1999.

F:\docs_jobs\497821\WestMSEWall(rpt).doc
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Key to Exploration Logs
SamDle Description
Classification of softs in this report is based on visual field and laboratory observations which include density/consistency,

moisture conclition, grain size, and piasticlty estimates and should not be construed to ;mpty field nor laboratory testing
unless presented herein. Visual--manual classification methods of ASTM D 2488 were used as an identification guide.

Soit descriptions consist of the foIhowing:

Density/conslstency, moisture, cotor, minor constituents, MAJOR CONSTITUENT, additional remarks.

Density/Consistency
Soll density/consistency in borings is related primarily to the Standard Penetration Resistance.

Soil density/consistency in test pits is estimated based on visual observation and is presented parenthetically on the test pit logs.
Standard Standard Approximate

SAND or GRAVEL Penetration SILT or CLAY Penetration Shear
Resistance (N) Resistance (N) Strength

Density in Blows/Foot Consistency in Blows/Foot in TSF

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

Loose 4 - 10 Soft 2 - 4 O.125- 0.25

Medium dense 10- 30 Medium stiff 4- 8 0.25 -0.5

Dense .30 - 50 Stiff 8 - 15 0.5 - 1.0

Very dense >50 Very stiff 15 - 30 1.0 - 2.0

Hard >30 >2.0

Moisture Minor Constituents Est_mote_Percentage

Dry Little perceptible moisture Not identified in description O- 5

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

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

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

Legends Test Symbols

Sampling Test Symbols cs Grain Size Classification
CN Consolldation

E]ORIN O SAMPLES
UU Unconsolidated Undrained Triaxiol

] Spilt Spoon CU Consolidated Undrained Trioxlol

] Shelby Tube CD Consolidated Drained Triaxial

] Cuttings OU Unconfined Compression

] Core Run DS Direct Shear

K Permeability
:,I< No Sample Recovery

PP Packet Penetrometer
P Tube Pushed, Not Driven Approximate Compressive Strength in TSF

TEST PiT SAMPLES TV Torvane

[] Grab (Jar) Approximate Shear Strength in TSF
CBR CaLifornia Bearing Ratio

] Bog MD Moisture Density Re!ationship

] Shelby Tube AL Atterberg Limits

II : _ Water Content in Percent

Groundwater Observations I I__L- NaturalLiquidLimitPlastic Limit (NP=Non Plastic)

_E_ _ Surface Seal PID Photoionization Detector Reading

CA Chemical Analysis

i V GrounDwater Level on Dote DT In SituDensity Test
co (ATD) At Time of Drilling

Observation Well Tip or Slotted Section

Groundwater Seepage(Tes_. Pits) _O_J_

J-4978-21 3/00

Figure A-1
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Boring Log HCOO-BI06
N 17284

E 10878
STANDARD PENETRATION LAB

Sell Descriptions
Depth Sample RESISTANCE TESTS

Approx. Ground S_,'_oce Elevation in Feet: 314 in Feet Blows per Foot

Too of Casing Elevation in Feet: ,.315.81 -O 2 5 10 20 50 100
Loose, wet, brown, silty SAND with trace _
organic material. _ G-1 "['[l •

Medium dense to very dense, wet, brown _
gray, nor_-silty to silty SAND. -5 S-2 _

_. -- .

I
•-10 s-5 _ --aS

- : \
- Z-15 S-4 •

b

_20 " •
s-5

I-

-25 s-6 /\

-3C S-7 )

Very dense, wet, gray, slightly grevetly, _
very silty SAND. - S-8 •

-35

Herd, moist, grey SILT. - -
S-9 •

-4C
Bottom of Boring at 40.0 Feet.
Completed 2/3/00.

45

50

I -55 I--

60 ;
1 2 10 20 50 10o

• water Content in Percent

! R
T, 1. Refer to Figure A-1 for explanation of descriptions

and symbols.
o 2. Soil descriptions end stratum lines are interpretive

_ and actual changes may be gradual. J-4978-21 2100
o .3. Groundwater level, if indicated, is at time of drilling

_, (ATD) or for dote specified. Level may vary with time. Figure A-2
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Boring Log HCOO-BI07
N 17398
E 10953

STANDARD PENETRATION LAB

So;t Descriptions Debth RESISTANCE TESTS
Aporox. Grouna Surface Elevation ir Feet: 299 in Feet Sample • Blows per Foot

1 2 5 10 20 50 100
-0

Stiff to very stiff, wet, groy and brown,
very sandy SILT and CLAY. G-1

S-2 i i F AL5
S-3 P : - AL, GS

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

S-4 •

t0 i

S-5 t - CS-- Slightly gravelly.
15

Very dense, wet, gray, silty, fine to
medlum SAND.

S- 6 • 50/3

Bottom of Boring ot 19.3 Feet. 20
ComDleted 2/9/00.

25

3O

35

4O

45

50

55

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

_F
T_ t. Refer to Figure A-! for explanation of descriptions

and symbols. _,_r_[_ i1_1_
._ 2. Soil descriptions and stratum lines ore interpretive

© ond octuOi changes may be gradual. J-4978-21 2100
o_ 3. Groundwater lever, if ;rid;coted, is at time of drilling

_ (ATD) or for date specified. Level may vary with time. Figure A-3
m
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Boring Log HCO0-BI08
N 17407'
E 11067 STANDARD PENETRATION LAB

RES STANCE TESTS
Soil OescriDUo_s Depth SamDle

_n Feet • Brows per Foot
AI3prox. Ground Surface Devotion ;n Feet: 295 1 2 5 10 20 50 100

dark brown to brown, silty --[._OLoose, wet.,

SAND with wood and organic material. I-- 0-1

___q
5 ATD S- 2 II

Medium dense to very dense, wet, gray, _k,,islightly silty, gravelly SAND, and slightly S-3 _, GS
s;tty SAND. S-4

10

S-5 •
15

S-6 II
2O

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

25

50

35

40

45

50

55

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

U
T, 1. Refer to Figure A-1 for explonation of descril3Uons
._ and symbols. _l_[lr_l_ i1_1_ _
o 2. SoTI descriptions and stratum lines ore interpretive

8 and actual changes may be gradual. J'4978"2"_ 2/00
o .3. Groundwater level, if indicated, is at time of drill;rig

(ATD) or for date specified. Level may vary with time. Figure A-4{2
AR 045287



Boring Log HCOO-B110
N 17422

E 10895 STANDARD PENETRATION LAB

Sob Descriptions Depth RESISTANCE TESTS
;n Feet Sample • Blows per Foot

Approx. Ground Surface Elevation in Feet: 298
1 2 5 10 20 50 100

0-T"
Loose to medium dense, moist to wet, L- _- ;

Drown to gray and brown mottted, silty _ G-1 L ',SAND with silt layers. I-- I

4-1-5 s-2 i- I

F

Very stiff to hard, moist to wet, gray, I- I
slightly gravelly, stightly sandy to sandy 0 S-3 I I
SILT and CLAY. L

S-4 PF AL, aS,
CU

i- I pp=4.25,
>4.5

15 S-5 t i
_2 F

Dense to very dense, wet, gray, sJightty ATD F /
gravelly, non--silty to silty SAND. 20 S-6 -,

' ' /
i-- E

i-- i

L I
_ E

-+ 25 s-7 : : :

Hard, moist to wet, gray, very clayey 430 S-8 ; :

SILT, layered with occasional shear F '-

zones. __

35 S-9 ; ,, ;

40 _ '

I I
P I

_ E

F I
S-10 : : :

. , :jS-11 P_- ' -AL, as.

_- l CN

PP=4.25,L I / ou>4.5

. . [45 S-12 : : : I
F I

t- I
- F {

-50 _3-13 _ _ _ II

Bottom of Boring at 50..5 Feet. _- '

Completed 2/9/00. f
55 , ,

# I
L- I

-_ 60 '_ _ 5 to 20 50 _00
• Water Content in Percent

r-,-

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

addsynOd,S,2. So;I descriptions and stratum fines are interpretive
8 and actual changes may be gradual. J-4978-21 2100
o 3. Groundwater level, if indicated, is at time of drilling

_ (ATD) or for dote specified Level may vary with time. Figure A-5
m
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Boring Log HCOO-B111
N 17617

E 11163 STANDARD PENETRATION LAB

Soll DescriDt;o,'s Death Sample RESISTANCE TESTS
Approx. Ground Surface E,evotion in Feet: 285 in Feet • Blows per Foot

Top of Casing Elevation in Feet: 286.06 -0 1 2 5 10 20 50 100 !

Loose, wet, brow'L silty SAND. |
V__

ATO

Stiff, wet, brown and gray mottled, -5
s;ghtb' sandy, clayey SLT. At. aS,CN

l_%=3 5Med_Jm dense, wet, gray, slightly -!0 oo

groveily, silty SAND. ._

Medium dense, wet, gray, slightly clayey, -15
gravelly, very silty SAND. -AL, GS,CN

Nard, moist to wet, gray, very clayey
SILT w;[_ layered sand and silt zones. -20

I/
i/

-25 i,,

-- Shear zone noted. -30

--35

J-40

I AL, aS,

cu
PP=>4.. =

45

- Shear zone noted. 50
F

F
-- Shear sane noted. _L55

S-15

0 s-16
65 S-17

:70 s-18Very dense, wet, gray, silty SAND. /"
_75 S-19

Bottom of Boring at 74.5 Feet.
CompleteO 2/t/00.

_" -_80
"_ 1 2 5 10 20 50 1O0

• Water Content in Percent

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

andsymbo,s
o 2. Soil descriptions aqd stratum lines are interpretive

,_ and actual changes may be gradual. J-4978-21 2100
o ,3. Groundwater level, if indicated, is at time of drilling

{ _ (AID) or for date specified. Level may vary with time. Figure A-8
co
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Boring Log HCOO-B114
N 18122

E 10953 STANDARD PENETRATION LAB

So;! Descr;,_t;oms Depth Sample RESISTANCE TESTSApprox. Ground Surface Devotion in Feet: 2.37 in Feet • Blows per FOOt

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

slightly gravelly, silty to very silty 3 G-1 _ .' •
SAND. A/D -

_ i

5
S-1 ! II

Stiff, moist to wet, gray, clayey, sandy 10 i
SILT. S-2 _ Jk J"JI AL

Very dense, moist to wet, gray, sllghtly
gravelly, silty SAND. _

15 \
S-3 _ • GS

2O
S-4 |

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

30

35

140

45

5O

- I

55

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

r-_'-

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

and symbols. _O_2. Soil descriptions and stratum tines ore interpretive
_ and actual changes may be gradual. J-4978-21 2100
0 3. Groundwater level, if indicated, is at time of Or;lllng

{ _, (ATD) or for date specified. Level may vary with time.. Figure /,-7
¢}

m
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Boring Log HCOO-B115
N 18225

E 10990 STANDARD PENETRATION LAB
RES!STANCE TESTS

Soil Desc-iDtions Depth Sample
Approx. Ground Surface Elevation in Feet: 242 in Feet • Blows per Foot

1 2 5 10 20 50 too

(Loose), moist to wet, gray and black, -0 _mr

silty SAND. ___ C-1 p , •
Mea_um dense, no[st to wet, Drown and ATD

gray, slightly gravelly, silty SAND with S-t _ • I Lorgcq:c ma[erlal. 5 :

S-2 _ _ CS
10

_2
ATD

Medium stiff, moist, gray, very sandy S-3 I-- AL
CLAY and SILT. 1,5 S-4 P _ PP:2.25,AL (NP),
Very dense, moist to wet, gray, slightly _" GS, CN
grave! T, silty SAND.

S-5 •
:2o

s-e ,_=
Bottom of Boring ot 23 7 Feet.
Completed 1/28/00. 25

30

35

40

45

50

55

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

Ill
T, 1. Refer to Figure A-1 for explonation of descrTptions

and symbols. _[lr_ i_ll_
._ 2. Soil descriptions and stratum lines are interpretive

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

= (ATD) or for date specified. Level may vary with time. Figure A-8
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Boring Log HCOO-B116
N 18291

E 10971 STANDARD PENETRATION LAB

Soil Desc,;pt;ons Depth Sample RESISTANCE TESTS
Approx. Groun(:l Surface Elevation in Feet: 242 in Feet • Blows per Foot

-r-O 2 5 10 20 50 100
(Medium stiff), me;st, brown, slightly !-

gravelly, sandy CLAY. f I O-1 •

Mealum dense to dense, moist to wet,
gray and brown, slightly silty, clayey

S-I •
SAND wTth roots. 5 j \

ATD

-- Cloy grades out. [ 10 S-2 X\

II I os

-- Silt grades out. _ 15 S-3 •

Very dense, moist, gray, slightly gravelly _ S-4 • L50/2
to gravelly, silty SAND. 4 20
7 feet of tqeave.

I S-5 ' _50/3Bottom of Boring at 24.3 Feet. 25
Completed 2/1/00.

I30

35

4O

45 _

5O

55

60 2 5 10 20 50 _00
• Water Content in Percent

-r
T 1. Refer to Figure A-1 for explenot;on of descriptions

< and symbols. _rC_o I_J_o 2. Sell descrlptions and stratum ITnes ore interpretive
and actual changes may be gradual. J-4978-21 2100

_ (__ 3. Croundwater level, ;f indicated, is at time of drilling
_ (ATD) o _ for dote specified. Leve4 may vary wlth time. Figure A-@
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Boring Log HCOO-B117
N 172.71
E 109;31 STANDARD PENETRATION LAB

Soil DescrlDtions Dept_ Sample RESISTANCE TESTS
Approx. Ground S_rfoc_ -EJevotion in Feet: 315 in Feet • BLOWSper Foot

1 2 5 10 20 50 100

sondy(MediumCLAy.Stiff)'moist, brown, slightly f --FJ-O G-1 ]_] •
Medium dense to very dense, moist to .--21 t
wet, brown, slightly gravelly, slighUy silty, S-1 _3J r 4'Oi
medium to fine SAND. 5 _ _ '

ATD

S-2 _ 4'
- Grovel grades o:_t.

lO \
k

S-3 _ •
-- Silt grades out. 15

[

S--4 _ ¢
20

-- Silty 25

Herd, moist, gray, silghUy sandy SILT.
S-6 _ •

3O

S-7 ___ i
--35Bottom of Boring at ,.34.5 Feet.

Completed 1/27//00.

40

45

_-50
t

55

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

! ..
7 I. Refer to Figure A-I for explanation of descriotions

and symbols. _0 _1_
o 2. Soil descriptions and stratum lines are interpretive

and actual changes may be gradual. J-4_]I'_-_I[ I100
_ 3. Groundwater ieve< if indlcated, is at time of drilling

{ _, (AID) or for date saecified. Leve! may vary with t:me. FigUrO _'_0
ao
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Boring Log HCOO-B118
N 17456

E 10947 STANDARD PENETRATION LAB

RESISTANCE TESTS
Soil Descri_)tions Depth Sample
Approx. Ground Surface E_evotion in Feet: 298 in Feet • Blows per Foot

Tap of Casing Elevation in Feet: 298.61 0 1 2 5 10 20 50 100

(Loose), moist, dark brown, slightly silty
SAND. O-1

Medium stiff, tan and oronge mottled, ._
slightly sandy, clayey SILT with organic 5 .:1 S-1

material. }. S-2 -AL, aS,

,.., uu, CN
(Medium dense), wet, brown, slightly

gravelly SAND. }.1 S-3 -PP: 1.0,

(Very stiff), moist, gray, slightly sandy, 10 ':.: 1.0, 2.0'" S-4 -AL, 0S
siighUy grovelly CLAY. /

Hard, moist, gray, sandy CLAY to very
clayey SILT. 15 S-5 -AL

S-6 -PP: 4.5+,
' 4.5+. 4.,5+
• AL, aS, UU

CN
(Loose to) very dense, wet, gray SAND.

•2C s-7 -cs
Note: 5-7 N-value apparently not

representative of in situ density, due to

disturbance by groundwater.

-2_ s-8

Hard, moist, gray, clayey SILT.
-3( s-9

-3_ ' S-10

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

40

45

50

55

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

F_
T, 1 Refer to Figure A-1 for exalanation of descriptions

._ and symbols. _OW_J_

.e. 2. Soil descriptions and stratum lines ore interpretive
® and actual changes may be gradual. J-4878"21 1100
"_ __ 3. Groundwater level, if indicated, is at time of drilling

(ATD) or for date soecified. Level may vary with time. Figure A-11
m
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Boring Log HCOO-B124
N 18016
E 10939

STANDARD PENETRATION LAB

Soil Descriptions Depth RESISTANCE TESTS
Approx. Ground Surface Elevotion in Feet: 23! in Feet Sompte • Blows per Foot

1 2 ,5 10 20 50 10O
-0

(Loose to medium dense), wet, brown to
gray. s!ightly gravelly, slightly silty to G-1

silty SAND. ___
ATD

5 s-2

Stiff, wet, dark brown, sandy PEAT.

10 5-3
Dense, wet, gray, slightly siity, very
gravelly SAND.

15 S-4

Mealum dense to dense, wet, gray,
silg"t:v gravelly, slightly silty to silty,
fine to medium SAND.

20 S-5

25 S-6

Very dense, wet, gray, slightly gravelly,

silty SAND. S-7
30

S-8

Bottom of Boring at .54.4 Feet. 3,5
Completed 2/11/00.

40

45

50

55

60
1 2 5 10 20 50 100

• Water Content ;n Percent

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

,_ and symbols. _r_l_ _
2. Soll descriptions and stratum fines are interpretive

,_ and actual changes may be gradual. J-4978-21 2100
o 3. Groundwater level, ;f indicated, is at time of drilling

{ _ (ATE)) or for dote specified. Level may vary with time. Figure A-12mv
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Boring Log HCOO-B126
N 18232

E 11112 STANDARD PENETRATION IAB

Sell Descr;otions DePth o Sample RESISTANCE TESTS
AIDDrox. Grouna Surface Devotion in Feet: 250 in Feet _ • Blows per Foot9

Top of Casing Elevation in Feet: 25!.56 -O _ _ 1 2 5 10 20 50 1OOLoose. wet. brown to gray. sllgmtly

gravelly, non-si{ty to silty SAN0. _ G-1

-5 F/ s-2

Very dense, wet, grey, gravelly SAND. it{

-10 i:.-" 5-3 • -CS
E:
%-

Very dense, wet, gray, slightly gravelly, ":

silty SAND. "" S-4 ' 50/3

Bottom of Boring at 14.3 Feet. 1,5

Completed 2/10/00.

20

25

3O

35

4O

45

50

55

I
i

e,

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

F--_'--

T_ t. Refer to Figure A-1 for ex01onotion of descri0Uons

and symbols. UA _ JJ_l_m_lJ_

._ 2. Soil descriptions and stratum fMes are interpretive

and octroi cm_ngesmaybe gradual. J-4978-21 2100
'_ ,3. Groundwater level, ;f indicate(:], is at time of dr;liing

{ _ (ATD) or for dote specified. Level may vary with time. Figure A-13

AR 045296



Boring Log HCOO-B127
N 18215

E 10869 STANDARD PENETRATION LAB
RESISTANCE TESTS

So;I Descript;ons Depth SC,.nDi_Approx. Orour_: Surface Elevobor" ;n Feet: 234 in Feet • B}ows per Foot
1 2 5 10 20 50 100

0 ......... _CS--

Loose to medium aense, wet, brown to -_ .3
gray wit _" brown mottling, slightly I- ATD
grcvei;_., _';ghtly silty to silty SAND witn _ 0-1 _ •

s,tlayers -5 S-1_ I[ . , ,,!,,,,
I I I I II]fili t _ t ttJt

%

II
10 S-2 _X, \ I "I I II

IIH
iltl

I I
\1 II

dense, wet, gray, grovelty SAND. _[IVery

II_L

15 S-3 Z r_ !
Very dense, moist, gray, slightly I I I I N{I
gravelly, silty SAND. ! I I I 1i_4

s-, - , , I I111[[_50/2

! iJs- 5 ' 50/3
Bottom af Boring at 24...3 Feet. 25
Completed 1/,.31/00. [ I

I IIIllll

30 ' i iiiiiii
I I] It111

[ I Illll]
35 ...........

! ! !!!r!!

I I l i lillil
I t I IIIII

40 I _llJlll
I I

45 t I i;illll
f I I IIlll

I I ........
50 ........

I I
I i

55 ........

I I .......

i I I I IIII

60 1 2 5 10 ;'0 ' ',5(_'"00
• Water Content in Percent

_o
n
u

T, 1. Refer to Figure A-1 for exp_anatlon of descriptions
_,. and symbols. _r_ li_l_
o 2. Soil descriptions and stratum lines ore ;nterpretlve

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

{ _, (ATD) or for date soecif;ed. Levei may vary with time. Figure A-14
_e
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Boring Log HCOO-B129
N 18256

E 11004 STANDARD PENETRATION LAB
, RESISTANCE TESTS

Soil Oescr;mtlons Depth oo Sample
Approx. Ground Surface Elevation ;n Feet: 243 ;n Feet _ • Blows per Foot

Top of Casing Elevation in Feet: 245.83 o
0 5 10 I20 _ 50 lO0

Medium dense, wet, brown to gray - /
medEum to fine SAND. _ _ i

s ! •(St;if), wet, gray, stightly sandy CLAY. p- I J,,4,,,J GS,

IMedium dense, wet, brown, slightly _ [PP=1.7S

sitty, medlum to fine SAND. - i| II I
|
H GS I

10 _ -'x...j
_ \

\
Very dense, wet, gray, silty, slightly - \
gravelly to gravelly SAND.

15 a!

Bottom of Boring at 19...3 Feet. 20
Completed 2/10/00,

Caved hole

25
- i
- !

J
!

50

_35

40

45

-50

55

- !

- I

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

r-r
T, 1. Refer to Figure A-1 for explanation of descr;ptions

- and symbols. _0_
2. Soil descriptions and stratum ITnes ore interpretive

_ and actual cnanges may be gradual. J-4978-21 2100
o 3. Groundwate r level, ;f indicated, is at time of drTII;ng

_ (ATD) or for date specified. Level may vary with time. Figure A-15
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Boring Log HCOO-B131
N 18329

E
10804 STANDARD PENETRATION LAB

Soil Descr;ptlons Depth Sample RESISTANCE TESTS
Approx. Ground Surface Eievation ;n Feet: 231 ;n Feet • Blows per Foot

1 2 5 10 20 50 100

O _ ILoose, _et, grey, s;ity SAND with truce : 4 r-

organic mater,el. -2 G-! "-J k
ATD L._ ,_

5 S-I k

Meoi,_ dense, wet, grey, gravelly,

very shay SAND and SILT. __
10 ATD S-2 _ GS

X

Very dense, moist, gray, slightly I
groveily, silty SAND.

1_ S-3 ,50/4

S- 4 =,,= ,50/4
Bottom of Boring o: 19..5 Fee: 20
Comp!eted 1/31/00.

25

30

35

40

L5

50

_, 60 t 2 5 I0 20 50 100
• Water Content in Percent

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

and sym Oois. _OMVI_.._ 2. Soil descriotlons and stratum lines ere ;n(eroret;ve

,_ and actual cr_anges may be gradual. ,I-4918-21 1100
o 3_ Groundwater level if ;nalcoted, [s at t;r_e of dr;fling

{__ (ATD) or for date soeclfied.. Level may vary w:t_ time. Figure .,0,-16
m

AR 045299



Boring Log HCOO-B133
N 18471
E 10859

STANDARD PENETRATION LAB
Soil Descr;lDtions RESISTANCE TESTS

Dept_ Sample • Blows per FootADorox. Groun0 Surface Elevation in Feet: 241 in Feet oO

Top of Casing Devotion ;n Feet: 24,:5.47 -0
1 2 5 10 20 5O 00

(Loose to mea;um dense), wet, brown to _ _ "mr -1 J
gray, slightly silty to silty SAND. G-1 I/1 "_ m_ I4 -

" i

:5 s-1
i

!
" 1

Loose to very dense, wet, gray, silty, - I i

gravelly SAND with CLAY layers.
-10 _-2

_-3 - I

Very dense, wet, gray, slightly gravelly " I i
to gravelly, silty SAND. -15 ;-4

_-5
Bottom of Bor_ng at 19.4 Feet. -20 .50/5
Completed 2/1/00.

- I
25

- I
30

I
: I

55

I

4O

45

50

- I
55

- I

g- - i

60 1 2 5 10 20 50 100

o_ • Water Content in Percent

n

7, 1. Refer to Figure A-1 for explanation of descriptior's Jl_

__. and symbols. _r_o i1_1_£ 2. Soil descriptions and stratum lines are ;rTterpretive

_.#,_ and actual changes may be gradual. J-4978-21 2100
o 5. Groundwater !eve_, Tf ;nO;coted, is at tlme of drTII;ng
_., (ATD) or for cote soec;fied. Level may vary w;th time. Figure A-17
m

AR 045300



Boring Log HCOO-B134
N 18438
E

10953 STANDARD PENETRATION LAB
RESbSTANCE TESTS

Soil Descriptions Depth Sample
Approx. GrounC Surface Elevatio" in Feet: 250 in Feet • Blows per Foot

1 2 5 10 20 50 100

wooeDoIibrown, sliahtly gravelly, slightly silty to G-1

s;!ty SANg (FLL) S-1

Very stiff, moist, grey and orange b

mottled, gravelly, sandy S,T. pS-2 GS

/Dense, wet., Drown SAND. 10 %-3

_2
ATD S- 4 i

Very dense, moist to wet, gray, slightly 15 GS

silty to very silty SAND.

S-5 ,50/6 '--

20

S-6 _50/3

Bottom of Boring at 23..3 Feet.
Completed 1/28/00. 25

30

35

40

4S

50

55

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

r-T-
T_ 1. Refer to Figure A-1 for explanation of descriptions

and symbols. __l_ JJ_J_
o 2. Soil descriptions and stratum lines are interpretive

and actual changes may be gradual. J-4978-21 II00
__ 3. Groundwater level, if indicated, ;s at time of drTIllng

(ATD) or for date specified. Level may vary with time. Figure A-18

AR 045301



Boring Log HCOO-B139
N 18759
E 10889

STANDARD PENETRATION LAB
RESISTANCE TESTS

Soil Descriptions Depth SampleApprox. Ground Surface ELevation in Feet: 255 in Feet • Blows per Foot
1 2 5 10 20 50 1O0

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

5 S-2 --GS

_2
0 ATD S-3

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

5 S-4

S-5

Bottom of Boring at 19.5 Feet. 20
Completed 2/15/00.

25

3O

35

4O

45

5O

55

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

m'm
r7F-

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

and symbols. __
._ 2. Soit descriptions and stratum lines are interpretive

,_ and actual changes may be gradual. J-4978-21 1100
o 3. Groundwater level, ;f indicated, is at time of drilling
_, (ATD) or for date specified. Level may vary with time. Figure A-19

AR 045302



Boring Log HCOO-B140
N 18498

E 10940 STANDARD PENETRATION LAB

Soil Descriptions Depth Scmpte RESISTANCE rESTS
Aporox. Ground Surface Elevation in Feet: 257 in Feet • Blows per Foot

1 2 5 10 20 50 100
-0 s-1 I "Loose to medium dense, wet, brown,

slightly gravelly, silty to very silty
/

SANZ.

*S-2
5

10 S-3

Very S.'f;, wet, gray w:tn brown mottling, l
gravelly, sandy SILT to very silty SAND. _V t

15 ATD S-4 _ & -AL

S-5 P[ • -PP: 1.6

Dense to very dense, wet, grey, \ GS
gravelly, silty to very silty SAND.

-GS
20 S-6 /N

\

4:2s i . , 5o/,5-8 _ ,50/4
Bottom of Boring at 29.3 Feet. 30
Completed 2/14/00.

35

40

45

F
50

i
i
!

55
i

I
i
I

Y_

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

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

and symbols. _O II_i_
o 2. Salt descriDtions and stratum Sines ore interpretive

and actual changes may be gradual. J-_-_1 1100
°__ 3. Groundwater tevel, if indicated, is at time of drilling
_ (ATD) or for date specified. Level may vary with time. Figure A-20

AR 045303



Boring Log HCOO-B141
N 18597
E 10941

STANDARD PENETRATION LAB

Soil Descriptions Depth Sample RESISTANCE TESTSApprox. Groumd Surface Eqevotlon in Feet: 258 in Feet • Blows per Foot
Top of Casing Elevation in Feet: 258.64 1 2 5 10 20 50 100

Loose (to dense), wet, brown to grey, _0 G-1 _]_ - I' I

silty, gravelly SAND with concrete - i •
debris. (FILL) o° - i

5- S-1 ! e:
St;if, wet, gray, slightly gravelly, sandy i I

SILT with organic moter;ol. _ A-_TD S-21 P- i

Loose to medium dense, wet, grog with _ - I iorange mottling, slightly gravelly, very -10 3-3 ! _, q_ --
silty SAND with trace organic material, i:.: _ _ _

i":

!-." -

L" -
_.:

- 15 _2. ;-4

.:
Very soft drilling noted ,.-. -

Dense ta very aense, wet to moist, gray, '.'-

": _ - \silghtty gravelly, silty SAND. t20 ,.'..: S-5 • '-.
1-- '.'.

I- '.'. - !

4-25 I •
i

- i

L /// s-7 - i ,
Bottom of Boring at 29.3 Feet. -*-50 i
Completed 1/28/00. - i

I

t 3_ - i
- !

I
- i
_ I

1

_t 40

i

-*45

I

-4 50

I -

]55

_ -
bu 1 2 5 10 20 50 100

• Water Content in Percent

r--f--

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

and symbols. _O_-E. 2. SoH descrlpt;ons and stratum lines are interpretive

8 and actual changes may be gradual. J-4978-21 1100
o 3. Groundwater level, ;f indicated, is at time of drHFng
_, (ATD) or for dote specified. Level may vary with time. Figure A-21
do

AR 045304



Boring Log HCOO-B142
N 19263

E 10890 STANDARD PENETRATION LAB
RESISTANCE TES'[S

Soll DescriDt;OnS Depth Sample
Approx. Orounc Surface Elevation ;n Feet: 270 in Feet • Blows per Foot

Top of Casing Elevation in Feet: 272.72 0 S-1 1 2 5 10 20 @i 50 100
(Loose.) to medium dense, wet, brown to - |
dark brown, silty, gravelly fine to medlurr JSAND. i: i

I
-- Peat noted. 5 S-2 /-

Stiff, wet, gray, gravelly, sandy SILT. S-3 / M AL, GSOl [-

_i / cNPP: 20

10__ 5-4 _ I AL

Medium dense, wet, gray, silty, gravelly _\ II

SAN° s-s " it
/

Very dense, wet, gray, slightly gravelly, i i t

S-6 'ill 50/4 [-- CSvery silty SAND. 20 i _ ,

S-7 • 50//4
25

Bottom of Boring at 24.8 Feet.
Completed 2/15/00.

30

35

b
40

45 _!

50 ---

55

60 _ 2 5 to 20 50 100
• Water Content in Percent

,'; 1. Refer to Figure A-1 for explanaUon of descriptions
._ and symbo's. __
_. 2. Soil descr;ptlons and stratum lines are interpretive

8 and actual changes may be gradual. J-4978-21 1/00
o 3. Groundwater level, ;f indicated, is at t;me of drilling

{ _ (ATD) or for date specified. Level may vary w;tm time. Figure A-22

AR 045305



Boring Log HCOO-B144
N 18792
E 10787

STANDARD PENETRATION LAB

Soil Descriotions Depth Sample RESISTANCE TESTS
Approx. GrounC Surface Devotion in Feet: 247 in Feet • Brows per Foot

Too of Casing Elevotion in Feet: 248.99 r_ 1 2 5 10 20 50 100

Loose to medium dense, dark brown to u S-1 _ I 4_ ---

gray, slightly gravelly, non-silty to silty 5

SAND with trace organic material.

S-2 • - GS

- %
- \

Very dense, wet, gray, silty, slightly _/ - \
gravelly to very gravelly SAND. A_DD - \10 S-3 , •

L -
L -
P ' S- 4 - • _50/5

Bottom of Boring at t4.4 Feet. -15 ]

Completed 2/15/00. - I

2O

t -_ I

t -
_ -

_ 25
i

i -_3O
I" -

r -

35 _

- i
-1 40

- i

45

I -50 ! ,

I

55

f '
- i

i
- i

60 1 2 5 10 20 50 00
• Water Content in Percent

n

T, 1. Refer to Figure A-1 for explanation of aescriptlonsr

o 2. Soll descriptions and stratum lines are interpretive

and actual c_anges may be gradual. J'4978"21 1100
o_ 3. Groundwater level, if indicated, is at time of dr;lfing

_ (ATD) or for dote specified. Level may vary with time. FJguro Jbi'_

AR 045306



Boring Log HCOO-B145
N 18964

E 10866 STANDARD PENETRATION LAB

Soil Descriptions Depth Sample RESISTANCE TESTS
Aporox. Gro_n_ Surf_ce Elevation in Feet: 263 ;n Feet r_, • Blows pc, Foot

Top of Casing Etevationin Feet: 265.11 o_.!o 1 2 5 10 20 50 !0C
brown, slightly gravelly, silty SAND with G-1
trace orgcn;c mo_.er;al.

-3-2

Med,Jm dense, wet, ton, slightly gravelly,

silty SAND. 5-3 , --GS

Very dense, moist, gray, slightly 5-4

gravelly, silty SAND.

S-5

Bottom of Boring at 19.8 Feet.

Completed 2/7/00. !25

30

135

40

45

50

55

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

n
r--]_--

T, 1. Refer to Figure A-1 for explanation of descriptians

and symbols. _O_J_
._ 2. Soll descriptions and stratum lines are _nterpretive
=o and actual changes may be gradual, J-4978-21 2/00

o 3. Groundwater level, if indicated, is at time of drilling

{ _ (ATD) or for date speclf;ed. Leve may vary with time. Figure A-24

"= AR 045307



Boring Log HCOO-B146
N 19242

E 10784 STANDARD PENETRATION LAB
RESISTANCE TESTS

SoTI DescrlotTons Depth i Sample
Approx. GrounC Surface Elevetlon in Feet: 261 in Feet • Blows per Foot

_op of Casing Eievot;on ;n Feet: 263.55 0 ;_ S-1 q" 1 2 5 10 20 50 100

Soft, wet, dark brown, sandy PEAT. I "_ _ "

Stiff, wet, gray, gravelly, very sandy _..I/1
SILT and CLAY with trace organic ,4 L

material 5 _. /1 S-2 _ h IAL

,4 S-3 X l_ GSPP=1.75/1

VerYverysiltydenSe'sAND.wet'gray, slightly gravelly, I i _--- '_ \
ATD :-.1 S-4 _ @ FCS10

:.1

:.'1
_ :.4 s-5 _ 50/5

Bottom of Boring at 14.4. Feet. -15
Completed 2/14/00.

20

i

25

30

35

40

45

150

55

I

60 1 2 5 10 20 50 100

• Water Content in Percent
• J

F_
'7 1. Refer to F_gure A-1 for explanation of descriptions

._ and symbols. _OW_J_
£ 2. Soil descriptions and stratum lines are interpretive

8 and actual changes may be gradual. J-4@TS-21 2100
o 3. Groundwate r leve!, if indicated, is at time of drilling

(ATD) or for date specified. Lever may vary with tlme. Figure A-25
o_

AR 045308



Hand-Auger Boring Log HCOO-AIO0 N 18652
_amo,eWate__ab DepthSO,"DESOR,_T_O_S E 11117

Content Tests in feet Approximate Ground Surface Elevation in Feet: 268

0"SZ-- (Very soft to soft), wet, dark brown, slightly sandy PEAT with

S- I i_ roots.

2- (MeOium dense), wet. gray, silty, fine SAND.S
S-2 26 GS 4-

,5- -- Grading to gravelly SAND.

6-
7- (Medium dense), wet, gray GRAVEL.

Bottom of Hand Auger at 7J{ Feet.

19 Completed 1/18/00.

13
1,1-

1

1

1

1

1

2C

Hand-Auger Boring Log HCOO-AI05 N 17373
Sample Water Lab Depth SOIL DESCRIPTIONS E 10745

Content Tests in Feet Approximate Ground Surface Elevation in Feet: 291

O] (Soft), wet, dark brown, silty SAND with P_AT.

S-1 !12 1 _7_ (Medium dense), wet, tan, gravelly, silty to very silty SAND.2

3

S-2 17 GS 4
5

4 Bottom of Hand Auger at 5 Feet.
6 i Comofeted 2/14/00.
7

8
4

9_

142

15-

16-
i 17-

18-"

_, 192
2O

E.,

m
Fr_

g 1. Refer to Figure A-1 for explanation of descrlptlons _rr_o_and symbols.8
2. Sell descriptions and stratum lines ore interpretive J-4978-21 3/00_. and actual changes may be gradual.

3. Groundwater conditions, if indicated, are at the time Figure A-26of excavation. Conditions may vary with time.

AR 045309



Hand-Auger Boring Log HCOO-AI09 N 17464
Som_o wore, Lab Oeot_ SO,L0ES0R,_,ON_ E 11147

Content Tests in Feet Approximate Ground Surface E,evatTo'_ in Feet: 291

S-1 r_ 34 0 (soft), wet, dark brown, sandy S,LT with orgonic material ]

1 (Medium dense), wet, brown, silty SAND with trace organic
S-2 24 2 _ material.

3 (Medium dense), wet, g_o-oy_slightly silty to silty fine SAND with

S-3 30 4 trace organic material.

:5 -- (Med-_u-m--dense)-_-wet_-gray, s-_ightty si---/tyf---_-neSAN_"D."
6

71 31 GS 7S-4
8

Bottom of Hand Auger at 8 Feet.
9 Completed 2/14/00.

10
11

12

t3
Note: no seepage noted.

14

15

16

17

18

19

20

Hand-Auger Boring Log HCOO-A137 N 18666
Sample Water Lab Depth SOIL DESCRIPTIONS E 10636

Content Tests in Feet Approximate Ground Surface Elevation in Feet: 2.35

0 (Loose), wet, brown, silty SAND with PEAT.
1 --_

S-1 94 2

3

S-2 3`3 4 (Loose), wet, brown, very silty SAND.

S-3 29 GS 5
6

5-4 30 7 (Medium dense), wet, gray SAND.

S-5 27 AL 8 (Stiff), wet, gray, gravelly, sandy SILT and CLAY.
Bottom of Hand Auger at 8 Feet.

9 Completed 2/14/00.
10

11

12

13

14

i 17

18

g, 19

20

r- l-

1. Refer to Figure A-t for explanation of descriotions J_Jr__and symbols.Do
"-. 2. Soil descriptions and stratum lines are interpretive J-4978-21 2/00
_. and actual changes may be gradual.

3 Groundwater condTtions, if ind;cated, are at the time Figure .4-27of excavation. Conditions may vary with time.

AP,045310



Hand-Auger Boring Log HCOO-A143 N 18733
Samo,e_,or _a_ _e_ SO_'_DESC_'OT,ONS E 10621

Content Tests in Fee_, A0prox;mate C_ound SJfoce E,evation in Feet: 237

0 _ (Loosc", wet, brown, slightly gravely, very silty SAND ,_.tr traceS-1 23 1 ________ argots.:; material

2 -_ (Very soft), wet, brown, sandy, organic SILT with orgc_,c
S-2 z'_ 3 mate" cL

4
(Loose), wet., brown, very silty SAND wlt_ zones of sonay silt

S-.3 .39 GS 5 with organic material.
6

7

8
(Medium aense), wet, gray SAND.

S-4 ,.30 9

I0

1i
Bottom of Hand Auger at 11 Feet.

12 Completed 2/14/00.
13

IZ_

15

18

19

20

I

_ n
Fr

T, 1. Refer to Figure A-1 for explanation of descriptions m,,_AEIDII_"II3_P_I_.D
and symbols.g

2. Soll descriptions and stratum lines ore interpretive J-4978-21 2/00
and actual changes may be gradual

3. Groundwater conditions, ;f indicated, are at the time Figure A-28
of excavation. Conditions may vary with time.

AR 045311



Test Pit Log HCOO-TPIO0 N 16778
E 10927

Sc"_:e Ware- Lob De_tr_ SOrL DESCRIPTIONS
Content Tests ;n Feet Ground Surface Elevation in Feet: 350

S-1 [_ 20 _] _ (TOPSOfL)(L°°se)'moist, brown, slightly gravelly silty SAND with roots.

S-2 _ 1,3 GS 2 (Medium dense to dense), no;st, red-brown, slightly gravelly,

3 silty SAND.

S-3 11 AL 4 (Very dense), moist, gray, clayey, gravelly SAND.5

6

7

8

9

10

11- _

12

13

14

15
Bottom of Test Pit at t5 Feet.

16 Completed 1/25/00.
17 Note: Slight seepage noted at a depth of 10,_ feet.

18

19

2O

Test Pit Log HCOO-TPI01 N 167s4
E 11109

Sample Water Lob Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation in Feet: 356

0
S-1 19 (Loose), moist, brown, silty, gravelly SAND with roots. (FILL)1

S-2 70 2
S-3 25 .5 _ (Very loose), wet, black, silty, gravelly SAND with PEAT.

(Medium dense), wet, gray and orange mottled, slightly gravelly,
4 _ very silty SAND.
5

(Dense to very dense), moist, gray, silty, gravelty SAND.6

7

S-4 9 8

g Note: Seepage from abandoned septic drain field

10 encountered below ,3 feet.

1

12

13

14

15
Bottom of Test Pit at 15 Feet.

_= 16 Completed 1/25/00.
17

I

_9
-_ 20
F-,

m I1'11

T, 1. Refer to Figure A-1 for expianation of descrlpt;ons
and symbols. _Jr_ _g

2. Soil descriptions and stratum tines are interpretive
and actual changes may be gradual. J-4978-21 1/00

3. Groundwater conditions, if indicated, ore at the time Figure A-29of excavatlon. Conditions may vary with Ume.

AR 045312



Test Pit Log HCOO-TPI02 N lZ003E 11158

Scruple Wcte" Lco Deptr' -_O',L DESCRIPTIONS
Content Tests ;n Feet Ground Surface Elevation ;n Fee:: 344

0 (Loose), moist, gray and brown, silty, gravelly SAND with trace
5-1 , 19 1 _ organlc moterlol.

S-2 18 2 (Loose to medium dense), molst, brown, silty, gravelly SAND.
3

2-3 12 GS 4 (Very dense}, moist, gray w;tr_ brown mott';r_g, gravelly,
5 very silty SAND.
6

7

8

S-4 1...3 9 (Dense), moist, gray, slightly gravelly, slightly silty to s;Ry SAND.

10

tl

12

13

14

15
Bottom o_ Test Pit at _ Feet.

16 Completed 1/25/00.
17

18 Note: No seepage noted.
19

20J

Test Pit Log HCOO-TPI03 N 17037E 11018
Sample Water Lab Depth SOIL DESCRIPTIONS

Content Tests in Feet Ground Surface Elevation in Feet: 339

i 0 -_ (Loose), moist, brown, gravelly, silty SAND. (FILL)

1

S-1 15 CS 2

S-2 25 3
5-3 15 4 _ (Loose), moist, dark brown, silty, gravelly SAND. (TOPSOIL)

(Medium dense), moist, Drown, silty, gravelly SAND.
5

6 (Very dense), moist, gray with brown mottling to gray, silty,
S-4 13 7 gravelly SAND.

8

9

10

12

13

14 2

15 Z
Bottom of Test Pit at 15 Feet.

_- 16 Completed 1/25/00.
17 Note: Slight groundwater seepage noted at o depth of 10,_ feet.

18 Septic dra;nfield encountered 2 to 3 feet deep.-

# 19

20

_ 1.RefertoFigureA-'_ore_pla_at_onofdescriptions _OIl_.Rand symbols.8
2. Soil descriptions and stratum lines are interpretive J-4978-21 1100

and actual changes may be gradual.
;_ 3. Grounawater conditions, if indicated, are at the time Figure A-30

of excavation. CondWons may vary with time.

AR 045313



Test Pit Log HCOO-TPI04 N 17030E 10874

Samoie Water LaD Depth SOIL DESCRIPTIONS
Content Tests in Feet Grouno Surface Elevation in Fee': .-t35

i O I (Loose), moist, Drown, silty, gravelly SAND. (FILL)

S-1 ..37 1 I (Loose), wet, dark brown, slity, gravelly SAND with trace organic
2 _ moterlol. (TOPSOIL)

S-2 32 ,3
S-3 26 GS o _ (Medium dense), wet, brown, silty, grovelty SAND.

4 } _ (Medium dense), wet, gray and orange motUed, slightly gravelly,S-4 14t

very silty SAND.
5 (Very dense), moist, gray, silty, gravelly SAND.6

7

8

9

10

11
o

12 I

1.3

14

15
Bottom of Test Pit ot 15 Feet.

16 Completed 1/25/00.
17 Note: Substantial groundwater seepage noted ot o depth of ,3,_

feet.
18 Slight groundwater seepage noted at c depth of 11._ feet.
19

20

Test Pit Log HCOO-TPI05 N 17141E 10790
Sample Water Lab Depth SOIL DESCRIPTIONS

Content Tests in Feet Ground Surface Elevation in Feet: 326

S-1 26 01 _ _ (Loose), wet, dark Drown, s]ighby gravelly silty SAND with trace
_rgonic moterlo!. (FILL)

S-2 14 2 I (Loose to medium dense), wet, gray, silty, gravelly SAND. (FILL)

5 (Medium dense to dense), wet, brown to gray-brown, siightly

4 gravelly, silty SAND.

6--

7

8 (Dense), moist to wet, gray, slightly silty SAND.

S-3 19 9

10 _
11

12

13

14

Bottom of Test Pit at 15 Feet.
16 Completed 1/26/00.

i 17 Note: Slight groundwater seepage noted at a depth of 9._ feet.

18-&
19
20

r-,-

.L' 1. Refer to Figure A-1 for explanation of descriptions _O11_I_and symbols.
--.° 2. Soil descriptions and stratum lines are interpretive J'4_7_'_ '1100

and actual changes may be gradual.

{ .3. Groundwater cond;t;ons, if indicated, are at the tlme Figure A-31of excavation. Conditio,_s may vary with time.

AR 045314



Test Pit Log HCOO-TPI06 N 17151E 10925
Sample Wcter Lab Depth SOIL DESCRr_TIONS

Content Tests in Feet Ground Surface Elevation in Feet: .328
0S-1 26 (Loose), moist, dark brown, slightly gravelly, silty SAND.
1 _ (TOPSO!L)

S-2 16 2 _ (Loose), red-brown, moist, silty, gravelly SAND.
3 (Medium dense), moist, gray-brown, silty, gravelly SAND.

S-3 13
(Dense ta very dense), moist, gray, silty, gravelly SAND.5

6

7

8
S-4 20 GS (Dense), wet, gray, slightly gravelly SAND w_th silty Sand layers.9

10'

1t2

12

13

14

15

Battarr of Test Pit at 15 Fee:..

16 Completed 1/26/00.

17 Note: No seepage noted.
18

t

I '9t20

Test Pit Log HCOO-TPI07 N 17415
E 10989

Sample Water Lob Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevatian in Feet: 298

S-1 26 0 _ (Loose), wet, dark brown, silty, gravelly SAND with trace organic
S-2 38 AL 1 _ material and roots.

2 (Soft to medium stiff), wet, gray and brown mottled CLAY.

S-3 19 ..3 (Medium dense), wet, gray, slightly gravelly to gravelly SAND.
4 o

I
5

6

7

S-4 13 8 (Very dense), moist, gray, silty, gravelly SAND.
o

9

S-5 23 10 (Very stiff), moist, gray SILT with some sandy silt zones.

11

12
S-6 2.3 (Dense), wet, gray SAND.13

14-

15- Bottom of Test Pit at t5 Feet.

i 162 Completed 1/26/00.
17- Note: Seepage from standing water ot surface. Slight

groundwater seepage noted at depths of 4 feet and

t8- 8,_ feet.

19_2O

cr,

" 1. Refer to Figure A-1 for explanation of descriptions _Wand symbals.
°° 2. Soil descriptions and stratum lines ore interpretlve

and actual changes may be groduo:. J-4978-21 1/00

:_ 3. Groundwater conditions, if indicated, ore at the time Figure A-32'_ of excavation. Conditions may vary witn time.
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Test Pit Log HCOO-TPI08 N 17477
E 10990

Somo_ Ware, LoS Debt_ SOIL DESCRIm'TIONS
Content Tests in Feet Ground Surfoce Elevation in Fee:: 294

O (Loose), moist, red-brown to tan, silty, slightly groveiiy to gravel_y

S- 1 14 1 SAND. /2

3 I

4

S-2 .t2 AL 6 I (Medium stiff), wet, gray with brown mottling, fine sandy SILT.

7

8 L
S-3 21 I (Dense), wet, gray, gravelly SAND.

9 ?
10

11

t (Dense), wet, gray, silty, gravelly SAND.

12

1.3 (Dense), wet, gray, slightly silty SAND.
S-4 27 GS 14

15 Bottom of 'Test Pit ct 15 Feet.
16 Completed 1/26/00.
17 Note: S[gmif;cont groundwater seepage noted at depth of 9 feet.

18

19

20

Test Pit Log HCOO-TP113 N lS12S
E 10993

Sample Water Lab Depth SOIL DESCRIPTIONS
Content Tests in Feet Approximate Ground Surface Elevation in Feet: 2.39

0

(Loose), wet, dark brown, sFghUy gravelly, silty SAND with PEAT.

S-I .30 1

2 (Loose), wet, gray with brown mottfing, silty, gravelly SAND.
S-2 21 .3

4

5

S-,3 24 (Loose to medium dense), wet, gray, very silty, gravelly SAND w;1
7 trace organic material.
8

9

10

!2

13

14

Bottom of Test Pit at 15 Feet.
16 Completed 1/26/00.

i 17 Note: Slight groundwater seepage noted at depth of 10,_ feet.

. 18
-&

8 19

20

IIII

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

-_ 2. Soil descriptions and stratum lines ore interpretive J-4978-21 1/00
-_ and actual changes may be gradual.

.3. Groundwater conditions, ;f indicated, ore at the time Figure #,-33of excavation. Cond;tior_s may very with time.
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Test Pit Log HCOO-TP114 N 18220E 11068
Samote Water Lab Death SOiL DESCRtE_TIONS

L.onte_: Tests in Feet Approximate Oround Surfcc_ E!evcto _ ;n Feet: 248

S-1 :_ 27 0qj _ (,_oose), wet, block, silty, gravelly SAND with PEAT. (TOPSOIL)

l j! (Loose to medium dense), wet, gray, sdg_'tiy shty to silty,
S-2 1 17 GS 2 grsve!ly SAND.

3:

4-] _ Silt?' layers noted.
5A

7
/

s-3 S 20 -_ (Medium dense), wet, gray, gravelly SAND.

10

11

13
14

15 ,
Bct:cm of Test Pit at :5 Feet.

16-i Completed 1/26/00.

17--] Note: Significant groundwater seepage noted at 2 feet fo 6 feet
4 deem Slight seepage below 7 feet.

'8t19

2oJ

Test Pit Log HCOO-TP115 N lS3SE 11041
Sample Water Lab Depth SOIL DESCRIPTIONS

Content Tests in Feet Approximate Ground Surface Elevation in Feet: 250
O

S-1 26
(Loose), moist, dark brown, slightl_/ gravelly, silty SAND with trace

I i --.....___rgon;c material and roots. (FILL)

2 [ (L-o-oose)-_Im oi_ t ig_ O_ Io_ bro-wn,---siity__gro----ve/lyS-AND__ - (FIL_L) --
S-2 .36 3 _ (Loose), wet, dark brown, slightly gravelly, silty SAND with peat

S-3 14 4 I _ and trace organic material. (TOPSOIL)

5 (Medium dense), wet, gray, slightly silty SAND.

6
S-4 25 (Medium dense), wet, siightiy gravelly SAND.

7

8

11
5-5 17 AL (Stiff), wet, gray, slightly gravelly, sandy CLAY with sand lenses.

12

13
(Dense), wet, grey, gravelly SAND.

14

_5
"_ Bottom of Test Pit at 15 Feet.

16 Completed 1/26/00.
i 17
__ 18
-&
t, 19 Note: Observed abandoned septic drain line with grovel at
- 3,_ feet deep; no seepage noted.

20

T

1. Refer to Figure A-1 for expianation of descriptions
and symools. _0 I_l_

8 2. Soil descriptions and stratum lines ore interpretive J-4978-21 1/00
and actuat changes may be gradual.

3. Groundwater conditions, if indicated, are at the time _Jguro A'34of excavation. Conditions may vary with time.
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Test Pit Log HCOO-TP116 N 18396E 11005
Sama{e Water LaD Depth SOIL DESCRIPTrONS

Content Tests in Feet Approximate Ground Surface Elevation in Feet: 257
0

(Loose to medium dense), moist, gray and brown mottled,S-1 t4 1 non-silty to silty SAND.
2

'Medium dense), moist, gray, SAND with slightly silty zones.

S-2 6 GS 4
Dense), moist, gray, fine to medium SAND.

5

6

7

8

9

10

11

12 _ Dense) wet, gray, slightly gravelly SAND.

13 -- Becomes gravelly.

14
S-3 _ 19 15

Bottom of Test Pit at 15 Feet.
16 Completed 1/26/00.
17 Note: Slight groundwater seepage noted at a depth of 11,_ feet.

18

19

20 J

Test Pit Log HCOO-TP117 N 18547
E 10999

Sample Water Lob Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation in Feet: 261

0
(Loose), moist, silty SAND. (FILL)I 1

S-1 _ 8 2 _ Concrete slab.
/ (Medium dense), moist, gray-brown, slightly silty SAND.3

S-2 _:_ 18
4

(Dense), me;st, grey end orange mottled, gravelly, very silty
5 SAND.

d 7

8 (Dense), wet, gray, slightly silty, very gravelly SAND.S-3 12 9

10

1

t 12 _ Grades to sandy GRAVEL.

13

14

S-4 18 15
Bottom of Test Pit at 15 Feet.

16 Completed 1/26/00.

__ 18
.&
_, 19 Note: No seepage noted.

2O

II11
r-it-

p_

1. Referondsymbols,to Figure A-1 for explonotion of descriptions _ri{__
g 2. sell descriptions end stratum lines ore interpretive

and actual changes may be gradual. J'4978-_'_'_ 1/00

.3. Groundwater conditions, if indicated, ore at the time Figure A-35of excavation. Cond;t;o,_s may vary with time.
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N 18412
Test Pit Log HCOO-TP118 E 10798

Sompte Water Lob Depth SOIL DESCRIPTIONS
Come'_t Tests in Feet Orodnd Surface E!evat.;or ;'_ Feet: 2..t6

0-7 _ (Loose), wet, dark brown, silty SAND with trace organicS-1 30 mo_er]c_.
1 -4

(Medium dense), wet, browr_ to gray, sfightiy silty SAND with troc
2 organic material.

S-2 27
3 ?
4

S-3 15 GS (Dense), wet, gray, slightly gravelly to grave!ly, non-silty to very
5 silty SAND.
6

7

8J
9

S-4 15 10
(Dense), wet, gray, slightly silty to silty, very gravelly SAND.

11

12

13

14

15
Bottom of Test P;t at 15 Feet.

16 Completed 1/26/00.
17 Note: Slight groundwater seeaoge noted at o depth of 3 feet.

18

19

2O

Test Pit Log HCOO-TP119 N 18529
E 10757

Sample Water Lob Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation in Feet: 247

S-1 _ 17 O q (Loose), moist, dark brown, silty SAND with trace organic materic

S-2 _ 19 1 I _ and some rOOtS.

2 (Loose to medium dense), moist, gray-brown, silty fine SAND.
3

4

5 I (Dense), moist, gray with orange mottling, slightly gravelly, silty"2S-3 15

--"' 6 I SAND with non-silty lenses.

7

8

9

10

11 4

12
(Dense), moist, gray, silty, gravelly SAND.

1.3

14

S-4 /_ 12 15
Bottom of Test Pit at 15 Feet.

16 Completed 1/26/00.
_ 17

18 Note: no seepage rel3orted.9
19
20

F.,
m

J

-f-

1. Refer to Figure A-1 for exalonatlon of descriptions _r_l_ _and symbols.
°° 2. Soll descriptions and stratum lines are interpretive" J-4978-21 1100

and actual changes may be gradual.

.3.Groundwater conditions, ;f indicated, ore at the time Figure A-36of excavation. Conditions may vary with time.
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N 18487
Test Pit Log HCOO-TP120 E 10986

Sample Water Lob Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation [m Feet: 260

0

S- 1 _ 1.3 GS 1 _ ASPHALT
(Medium dense), moist, brown, silty SAND.

2

5 (Dense). moist, brown, silty, gravelly SAND.

4

5

Dense), moist, gray, gravelly SAND with slightly slity zones.S-2 6 6

7

8

9

10

!1

12

13
Dense), moist, gray, very gravelly SAND.

14

15
Bottom of Test Pit at 15 Feet.

16 Completed 1/26/00.
17

18 Note: no seepage noted.

19

20

Test Pit Log HCOO-TP121 N 18537E 10886
Sample Water Lab Depth SOIL DESCRIPTIONS

Content Tests in Feet Ground Surface Elevation in Feet: 254

_] 0 (Loose to medium dense), moist, brown, slightly silty, gravelly

1 SAND with 50 to 70 percent concrete debris, scattered

2 wood and metal debris. (FILL)

S-1 18 3

4

5

6

7

8

9

10

i 11 _' (Loose), wet, block, silty SAND with PEAT.

S-2 31 12

1.3 (Meaium dense), wet, gray, silty SAND stiff sandy SILT toyers
14 wlth o trace of organic material.

_= 5-3 24 15
Bottom of Test Pit ot 15 Feet.

_o 16 Completed 1/26/00.
• 17 Note: Significant groundwater seepage noted at o depth of 10,_

feet.

20

[-F

1. Refer to Figure A-1 for explanation of descriptions _1_1__and symbols.
°° 2. Soll descriptions and stratum lines ore interpretive" J-4978-21 1100

and actual changes may be gradual.

{ .5.Groundwater conditions, if indicated, are at the time Figure A-37of excavation. Conditions may vary with time.
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Test Pit Log HCOO-TP123 N 191eE 10873

Sam01e Water Lab Depth SOIL DESCRIPTTONS
Co,.tent Tests ;n Feet Approximate Ground Surface Elevation in Feet: 275

S-1 19 L)q -_ (Loose), moist, brown, silty SAND.
(Soft to medium stiff), wet, gray. sandy SIL_[ with (medium
dense), very silty to silty SAND layers.

S-2 26 AL 3

4

5 ?
63

7 ?
(Dense), wet, groy with orange mottling, gravelly, silty SAND.

S-3 _4 GS 8

9

I0

II

12

13

14

15
Bottom o_ Test Pit at 15 Feet.

16 Completec 1/28/O0.
17 Note: Groundwater seepage noted from a depth of 4 to 5

feet.
18 Significant groundwater seepage noted from a sand lens at 6
19 to 7 feet.

2O

Test Pit Log HCOO-TP124 N 189zaE 10724
Sample Water Lab Depth SOIL DESCRIPTIONS

Content Tests in Feet Approximate Ground Surface Elevation in Feet: 258

S-1 _;_ 52 0 _ (Loose), moist, brown, silty SAND with trace orgonlc materielI and roots.

S-2 5 25 2 _ (Loose), wet, gray-brown, very silty SAND.

S-3 _ 22S-4 25 AL 3 _ (Medium dense), wet, gray-brown, slightly silty SAND.
4 _ (Medium stiff), wet, gray with orange mottling, sandy SILT.

5 _ ------------ (Medium dense), wet, gray, slightly silty SAND.

S-5 _ 12 6 (Dense), moist, gray with orange mottling, silty, gravelly SAND.

7

8

9

10

11
(Dense), moist, gray, silty, gravelly SAND.

12

15

14

15
Bottom of Test Pit at 15 Feet.

16 Completed 1/28/00.
17 Note: Groundwater seepage noted at o depth of 4 ._ feet.

18

19
20

--_--
m

•_ 1. Refer to Figure A-1 for explanation of descriptions _O_
and symbols.

8 2. Soit descriptions and stratum lines are interpretive J-4978-21 1100
and actual changes may be gradual. Figure A-38

3. Groundwater conditions, ;f indicated, are at the timeof excavation. Conditions may vary with time.
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Test Pit Log HCOO-TP125 N le168E 11187
Somp!e Water LaU Dept _, SOIL DESCRFPTIONS

Cootent Tests in Feet A)proximote Ground Surface Elevat[or ;'_ Fee:: 299

S-1 _ 24- 0 ] _ (Loose), moist, brown, silty SAND with trace organic material andl

S-2 _ 24 1 _ _ roots.
2 _ (Soft to medium stiff), moist, gray and orange mottlea, sandy

4 SILT.
S-3 __A 10 GS .3 i (Medium dense to dense), moist, gray with orange mottilng,

4 t very gravelly, silty SAND with some non-sonay zones.

5 i (Dense), gray, non-silty to silty, gravelly SAND. (TILL)
6 1

8
9

10

11

13
S-4 ;0 14

15
Bottom of Test Pit at 15 Feet.1

t6 t Completed t/28/00.
417

18 _ Note: no seepage noted.

/

J19

2O

Test Pit Log HCOO-TP126 N 1944aE 10773
Sample Water Lab Depth SOIL DESCRIPTIONS

Content Tests in Feet Approximate Ground Surface Elevation in Feet: 272

S-1 I_ 26 O _ (Loose), wet, brown, silty
SAND w_th some roots and trace

I t _ organic material.S-2 _ 20 2 (Medium dense), wet, gray with orange mottling, silty, gravelly

3 SAND.

4

5

6

7

S-3 __ 8 8 (Very dense), moist, gray, silty, gravelly SAND.
9

10

11
Bottom of Test Pit at 11 Feet.

12 Completed 1/28/OO.
13

14

f, Note: Septic dra;nfield encountered at 3 feet.
16

_ 18
.&

_ _9
20 J

1. Refer to Figure A-1 for explanation of descrlatlons _OW'_F_
and symbols.

°° 2. Soil descriptions and stratum lines are interpretive J-4978-21 1/00
and actual changes may be gradual.

,3. Crounawoter condltlons, if indlcated, are at the time Figure A-39of excavatlon. Conditions may vary with time.
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Test Pit Log HCOO-TP127 N levee
E 11086

Samp__ Water Lsb DeDtr SOIL DESCR _TIONS
Content Tests in Feet ApDroxlmote Ground Surface E!evu:or" :n Feet: 292

0 3 _ (Loose), molst, gray,silt>, gravelly SAND. (FILL)S-1 _1 1

I 24 _ (Loose), reals: brown, sightly silty SAND.

(Loose to medium dense), moist, gray, slightly gravelly SAND.JS-2 6 3

, 4

6 (Dense), moist, gray wit_ orange mottling, gravelly, very silty

7 SAND.

S-3 13 GS 8

9

lO-_
11

12

13

15
E'.::_m of Test Pit at 15 _ee_.

16 f Completed 1/28/00.
IT

18
Note: no seepage noted.19

2O

Test Pit Log HCOO-TP128 N 18Z32
E 11003

Sample Water Lab Depth SOIL DESCRTPTIONS
Content Tests in Feet Approximate Ground Surface Elevation in Feet: 273

S-1 r_ 18 0 (LOOSe), moist, brown, silty SAND with some roots.

1 (Medium dense), moist, gray-brown SAND.
S-2 8 2

S-3 11 3 (Medium dense), wet., gray with orange mottling, silty, gravelly
4 SAND with some non-silty zones.
5

6

7

8

9

10

11

12

13

14

s-4 11 15
Bottom of Test Pit at 15 Feet.

16 Completed 1/28/00.
! 17
_ 18

19 Note: no seepage noted.
20

r-F

" 1. Refer to Figure A-1 for explanoUon of descdptlons _rJ_q_l_and symbols.
o 2. Soil descriptions and stratum lines ore _nterpretlve

and actual changes may be gradual. J-4978-21 1100

3. Groundwater conditions, if indicated, are at the tlme Fi_UrO _-40of excavation. Condltions may vary with time.
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Test Pit Log HCOO-TP129 N lSa99
E 10623

SOmDPe Water LeO Depth SOrL DESCRIPT!ONS
Content Tests in Fee:. Approximate Ground Surface Elevation in Feet: 250

0-
S-1 [_ 28 (Loose), moist, brown, very silty SAND with trace organic meterla

1-- _ and roots.

S-2 _ 22 GS 2- (Medium dense), wet, gray, very sandy SILT.

32

S-3 _ 16 4-
._ (Stiff), wet, gray anO orange mottled, sandy SILT.

62

7- (Dense), moist, gray and orange mottled, silty, grove;ly SAND.

8-

9-

10-

11-

12-

13-

14-

15-
Bottom of Test Pit at 15 Feet.

16- Completed 1/28/00.
172

182

19-

2O

Q

_ n

'_ 1. Refer to Figure A-1 for explanation of descriptlons
and symbols. _Pr_o _1_

°° 2. Soil descriptlons and stratum lines ore interpretive
and actual changes may be gradual. J'4978"21 1/00

=_ 3. Groundwater condlt;ons, if indicated, are at the time Figure A-41of excavation. Conditions may vary with time.
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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. Disturbed and

relatively undisturbed samples were tested. The tests performed and the

procedures followed are outlined below.

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.

Note that the term "trace" used on exploration logs generally indicate a material

within the soil matrix that constitutes a relatively small fraction by weight of the

total soil. The usage of this term in not associated with the ASTM simplified
classification procedure.

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. The results of these tests are plotted or recorded 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 selected samples. The results of the tests are presented

Hart Crowser Page B-1
J-4978-21
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as curves on Figures B-2 through B-22 plotting percent finer by weight versus

sieve 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 results of the Atterberg Limits analyses and the plasticity

characteristics are summarized in the Liquid and Plastic Limits Test Report,

Figures B-23 through B-29. This relates the plasticity index (liquid limit minus the

plastic limit) to the liquid limit. The results of the Atterberg limits tests are also

shown graphically on the boring logs.

Consolidation Test (CN)

The one-dimensional consolidation test provides data for estimating settlement

and preconsolidation pressure. The test was performed in general accordance
with ASTM D 2435. A relatively undisturbed, fine-grained sample was carefully

trimmed and fit into a rigid ring with porous stones placed on the top and

bottom of the sample to allow drainage. Vertical loads were then applied

incrementally to the sample in such a way that the sample was allowed to
consolidate under each load increment. Measurements were made of the

compression of the sample (with time) under each load increment. Rebound was

measured during the unloading phase. In general, each load was left in place

until the completion of 100 percent primary consolidation, as computed using

Taylor's square root of time method. The next load increment was applied soon

after attaining 100 percent primary consolidation. For the 4 tsf load increment,

the load was left in-place for about 16 hours to record secondary compression
characteristics. The test results plotted in terms of axial strain and coefficient of

consolidation versus applied load (stress) are presented on Figures B-30 through
B-36.

Consolidated Undrained Triaxial Compression Test (CU)

The consolidated undrained triaxial compression test with pore pressure

measurements estimates the effective strength of the soil at various stress levels.

The test was performed in general accordance with ASTM D 4767.

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 and slotted filter paper placed around the

Hart Crowser Page B-2
J-4978-21
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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 load 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 (_'). The intercept along the vertical axis is the
effective cohesion (c').

Test results for the samples tested are presented on Figures B-37 through B-40.

For each sample the first figure presents shear stress and normal stress data in a

Mohr's circle format along with stress-strain plots, while the second figure in the

set presents the stress-stain data and a stress path plot. The effective friction

angles (_') provided in Table 2 of the main text were determined by assuming
that c' = 0 for drained conditions.

Unconsolidated Undrained Triaxial Compression Test (UU)

The unconsolidated undrained triaxial compression test estimates the total

strength of the soil at various stress levels. The test was performed in general

accordance with ASTM D 2850. 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, although the drainage valves remained

closed. Thus the sample was not allowed to consolidate. The sample was loaded

to failure under undrained conditions by application of increasing axial load at a
constant strain rate.

The data are plotted (Figures B-41 through B-44) using shear stress versus

principal stress as Mohr's circles. Because the test is a measure of the total stress

strength of a soil, the tangent to the Mohr's circle for a test extends horizontally

to the vertical axis in a straight line. The intercept along the vertical axis is the

cohesion (c = undrained shear strength, _, of the soil).

F:\docs_jobs\497821 \WestMSEWall(rpt).doc
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Unified Soil Classification (USC) System
Soft Grain Size

I Number of Mesh per Inch I
Sizeof OpeningInInches (USStandard) GrainSizeinMillimetres 1

I t t I I i li t i t i i i I I I Lil i I i lillll i I I i
t I lllll t I i [ I1!111 I ! I Illli T I I _ ilttf I T t I II1JI f i f I J

GrainSizeinMillimetres

GRAVEL 1 SAND SILTand CLAY
COBBLES I j

Coarse-GrainedSoils Fine-GrainedSoils

Coarse.Grained Soils

ow oc sw s,s, scj
CleanGRAVEL<5%fines GRAVELwith > 12%fines CleanSAND<5% fines SANDwith> 12%fines

GRAVEL>50% coarsefractionlargerthanNo.4 SAND>50% coarsefractionsmallerthanNo.4

Coarse-GrainedSoils>50% largerthanNo.200 sieve

lD60t >4forGw /(D3o)2 t
G W and S W \Dr0, j>6 for S W & 1< < 3 G P and S P Clean GRAVEL or SAND not meeting- \D_0 X Dsoj requirements for G W and S W

G M and S M Atterberg limits below A line with PI <4 G C and S C Atterberg limits above A Line with PI >7

* Coarse-grained soils with percentage of fines between 5 and 12 are considered borderline cases required use of dual symbols.

Dr0,D3o,and Dsoare the particles diameter of which 10, 30, and 60 percent, respectively, of the soil weight are finer.

Fine-Grained Soils

ML CL OL MH CH OH Pt
SILT CLAY Organic SILT CLAY Organic Highly

Organic
SoilswithLiquidLimit <50% SoilswithLiquidLimit>50% Soils

Fine-GrainedSoils >50%smaller than No. 200sieve

60 I I I I I I I i .t 60

x 40 - 40

CL
30 - 30

O

E.20 - _ M H or O H - 20

lO - ,1f "i, CL-ML _/_ML - lO
0 _ I I I orpL 1 I I I o

0 10 20 30 40 50 60 70 80 90 100
JL .

Liquid Limit
-I-

E
/.i_¢FOIOWSF.R

o
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PARTICLESIZE DISTRIBUTIONTEST REPORT
¢

I i=

1 __,, =_

" : il i[

i: _ :

:! i : !

i i ' i; \ lll
:i i

:: il i
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200 100 10 1 0.1 0.01 O.O01

GRAIN SIZE - mm

% GRAVEL CRS. % SAN_ % FINES% + 3" CRS. FINE MEDIUM FINE SILT I CLAY

0.0 0.0 0.8 1.9 6.6 / 72.8 17.9

0.0 7.9 15.7 6.8 9.4 49.3 10.9

0.0 6.6 4.1 3.0 11.2 52.1 23.0

LL PI D88 D60 D$0 D30 D15 D10 [ Cc C u

0.366 0.222 0.189 0.128

I9.64 0.420 0.292 0.185 0.115

1.38 0.306 0.252 0.144

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Silty, medium to free SAND SM 22%

[] Slightly silty, gravelly SAND SP-SM 19%

Slightly ._'avell),, silty, medium to fine SAND SM 15%

Remarks: Project: Third Runway West Wall
©

[] Client: HNTB

o Source: HC00-B106 Sample No.: S-3

[] Source: HC00-B]08 Sample No.: S-3

z_ Source: HC00-B l 11 Sample No.: S-4

n

J4978-21 3/10/2000

_r__,_ Figure No. B-2

AR 045330



PARTICLE SIZE DISTRIBUTION TEST REPORT

i
! !i ! !! iF ! ! \
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lO i g : I!
1 0.1 0.01 0.001

GRAIN SIZE- mm

% GRAVEL % SAND % FINES
% + 3"

CRS. FINE CRS. MEDIUM FINE SILT CLAY

oi 0.0 0.0 2.3 1.8 6.9 35.8 36.9 16.3

[3, 0.0 0.0 0.5 0.2 1.8 7.8 44.5 45,2

A! 0.0 0.0 0.0 0.1 0.1 1.4 56.8 41.6

X LL PI D85 D60 D50 D30 D15 D10 Cc Cu
o 27 12 0.357 0.145 0.0666 0.0349 0.0043 0.0023 3.61 62.21

[] 19 4 0.0398 0.0077 0.0058 0.0020

A 41 13 0.0104 0.0067 0.0058 0.0037 0.0015

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Very sandy, lean CLAY CL 23%
[] Slightly sandy CLAY-SILT CL-ML 14%

A Very clayey SILT ML 31%

Remarks: Project: ThirdRunway Westside
O

13 Client: HNTB

A O Source: HC00-B107 Sample No.: S-3

Q Source: HC00-Bll0 Sample No.: S-4
Source: HC00-B110 Sample No.: S-11

L

IT, J4978o21 3/I0/2000

_,_i__W_J_ Figure No. B-3

AR 045331



PARTICLE SIZE DISTRIBUTION TEST REPORT
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200 100 10 1 0.1 O.01 0.001

GRAIN SIZE - mm

:I% + 3" CRS. FINE MEDIUM FINE SILT CLAY

© 0.0 0.0 0.0 0.2 2.2 79.2 ]8.4

0.0 0.0 ]4.5 7.4 30.7 40.9 5.4
0.0 0.0 0.0 0.] 0.4 64.8 34.7

LL PI D85 D60 DS0 D30 D15 D10 Cc Cu

30 4 0.0349 0.019] 0.0156 0.0091 0.004] 0.0024 ].76 7.81
18 3 3.14 0.192 0.0891 0.0492 0.019] 0.0]01 1.24 19.04
43 17 0.0]52 0.0091 0.0074 0.004]

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Clayey SILT ML 31%
[] Slightly clayey, gravelly, verysilty, medium to fine SAND SM 15%

Very clayey SILT CL 30%

Remarks: Project: ThirdRunwayWestside
©

[] Client: H_

o Source: HC00-BI 11 Sample No.: S-3
D Source: HC00-Blll Sample No.: $-6
_._Source: HC00-Blll Sample No.: S-12

n
--,- 34978-21 3/10/2000

Figure No.B-4

AR 045332



PARTICLE SIZE DISTRIBUTION TEST REPORT

J;

1

Z
,T

200 100 10 1 0,1 0,01 0.001

GRAIN SIZE - mm

CRS. FINE [ CRS. MEDIUM FINE SILT I CLAY
o 0.0 0.0 10.4 4.6 13,0 43.1 28.9

0.0 6.3 1.5 2.6 16. ] 49.5 24.0

0.0 0.0 2.1 0.8 17.2 67.3 12.6

LL PI D8S D60 D50 [ D30 D15 D10 Cc Cu2.00 0.298 0.226 I 0.0839

0.748 0.314 0.255 0.125

0.482 0.310 0.270 0.196 0.0973

MATERIAL DESCRIPTION HSCS / NAT. MOIST.

O Slightly gravelly, silty, medium to fine SAND SM l 15%

D Slightly gravelly, silty, medium to free SAND SM 5!%

/x Silty, medium to free SAND SM 27%

Remarks: Project: Third Runway Westside
©

Client:

o Source: HC00-B114 Sample No.: S-3

[] Source: HC00-B115 Sample No.: S-2

Source: HC00-B] 16 Sample No.: S-2

LT_ J4978-21 3/10/2000

_r(__ Figure No. B-5

AR 045333



- PARTICLE SIZE DISTRIBUTION TEST REPORT
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2 1 10 1 0.1 0.01 0.001

GRAIN SIZE -mm

% GRAVEL % SAND % FINES

% + 3" CRS. FINE CRS. MEDIUM FINE SILT CLAY ......

o 0.0 0.0 0.0 0.l 5.4 81.8 12.7

[] 0.0 0.0 2.1 2.9 18.9 71.7 4.4

IX LL PI D8G D60 050 D30 D15 D10 Cc Cu
o 0.362 0.247 0.215 0.158 0.0969

[] 0.516 0.342 0.303 0.235 0.175 0.148 1.09 2.30

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Silty, medium to fine SAND SM 21%
m Medium to free SAND SP 25%

Remarks: Project: Third Runway West,side
O

0 Client: H_TJ_

Source: HC00-B] ]7 Sample No.: S-5

Source: HC00-B! 18 Sample No.: S-7

J

J4978-21 3/I0/2000

_I__I_=R Figure No B-6

AR 045334



PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

, ] "/,GRAVEL "/,SAND "/,FINES

% + 3" CRS. FINE CRS. MEDIUM FINE SILT CLAY

o 0.0 0.0 0.0 0.0 1.3 5.1 72.4 2].2
0.0 0.0 4.3 4.4 8.3 22.2 33.3 27.5

0.0 0.0 0.8 0.6 4.1 12.2 43.0 39.3

LL PI D86 D60 D50 D30 D16 D10 Cc Cu
30 4 0.0483 0.0215 0.0152 0.0083 0.0033 0.0015 2.20 14.80

29 14 0.531 0.0666 0.0216 0.0059

41 16 0.169 0.0102 0.0073 0.0036 0.0016

MATERIAL DESCRIPTION USCS NAT. MOIST.

Slightly sandy, clayey SILT ML 32%
3 Verysandy, lean CLAY CL 20%

Yery..clayey SILT CL 25%

Remarks: Project: Third RunwayWestside

©

[] Client: HNTB

z_ o Source: HC00-BI18 Sample No.: S-2
[] Source: HC00-BI18 Sample No.: S-4
;_, Source: HC00-B118 Sample No.: S-6

J4978-21 3/1012000

_i_'_I_I_=_ Figure No. B-7

AR 045335



PARTICLE SIZE 'DISTRIBUTION TEST REPORT
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200 100 10 1 0.1 0.01 O.001

GRAIN SIZE- mm

I I ICRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 6.1 0.2 0.2 2.2 77.7 13.6

0.0 0.0 10.7 2.9 13.1 61.0 12.S

0.0 7.5 9.7 1].9 39.2 28.5 3.2

LL PI D85 D60 DS0 D30 D15 D10 I Cc CuI
0.331 0.210 0.186 0.140 0.0833

1.36 0.357 0.311 0.211 0.0922

5.80 1.06 0.714 0.408 0.281 0.236 0,66 4.51

MATERIAL DESCRIPTION USCN NAT. MOIST.

© Slightly gravelly, silty, t'me SAND SM 21%
n Slightly gravelly, silty, medium to fine SAND SM 18%

A Gravelly SAND SP 17%

Remarks: Project: Third Runway Westside
o

D Client: HNTB

A © Source: HC00-BI07 Sample No.: S-5

E3 Source: HC00-B124 Sample No.: S-6

L Source: HC00-B126 Sample No.: S-3

• i

rTj J4978-21 3/10/2000

/'J[_r_w_J_ Figure No. 13-8

AR 045336
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GRAIN SIZE - mm

% GRAVEL % SAND % FINES
%+3"

CRS. FINE CRS. MEDIUM FINE SILT CLAY
I

o 0.0 0.0 9.0 4.7 19.6 48.9 17.8
I

[] 0.0 0.0 12.8 3.8 8.5 38.3 36.6
I

j X LL PI D8S D60 DS0 D30 D15 D10 Cc Cu
o 1.44 0.366 0301 0.185

I

[] 3.12 0.229 O.164
I

MATERIAL DESCRIPTION USCS NAT. MOIST.

O Slightly gravelly, silty, medium to fine SAND SM 20%
[] Gravelly, very silty, medium to free SAND SM 17%

Remarks: Project: Third Runway West Wall
O

[] Client: H]_[_

o Source: HC00-B|27 Sample No.: S-]

[] Source: HC00-B13] Sample No.: S-2

N
_jT J4978-21 3/10/2000

_r'r(_OW_E_ Figure No. B-9

AR 045337



PARTICLE SIZE DISTRIBUTION TEST REPORT
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200 100 10 1 0.1 0.01 0.001

GRAIN SIZE - mm

_I % GRAVEL I iii % SAND % FINES

CRS. FINE C_RS. MEDIUM FINE SILT CLAY
% + 3"

/
© 0.0 0.0 0.2 0.2 2.8 35.9 53.7 7.2

0.0 0.0 0.5 0.9 2.8 7.4 30.3 58.1

0.0 0.0 3.1 1.9 64.7 29.5

LL PI D85 D60 i D'50 D30 DIS D10 Cc CuNV NP 0.217 0.0736 I 0.0622 0.0443 0.0175 0.0094 2.83 7.84

38 15 0.0464 0.0053 0.0040 0.0019

0.271 0.173 0.146 0.0768

MATERIAL DESCRIPTION USCS NAT. MOIST.

© Very sandy SILT ML 18%

[] Slightly sandy, lean CLAY CL 29%

A Silty, fine SAND SM 25%

Remarks: Project: Third Runway Westside

©

[] Client: I-INTB

A o Source: HC00-BI15 Sample No.: S-4

[] Source: HC00-BI29 Sample No.: S-3

zx Source: HC00-BI40 Sample No.: S-5

U J4978-21 3/10/2000

/=___=_ Figure No. B- 10

AR 045338



PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAINSIZE - mm

/1% + 3" CRS.'/=GRAVELFINE 5.1 %SAND "/=FINES

CRS. MEDIUM FINE SILT I CLAYi

0.0 7.5 9.0 2.8 7.4 18.5 54.8

0.0 0.0 4.6 13.2 43.5 33.6

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Gravelly, sandy SILT ML 15%

[] Very silty SAND SM 14%

Remarks: Project: Third Runway Westside
©

Client: HNTB

o Source: HC00-BI34 Sample No.: S-2

[] Source: HC00-B134 Sample No.: S-5

n

J4978-21 3/10/2000

/_'1_1__ Figure No. B- 11

AR 045339



PARTICLE SIZE DISTRIBUTION TEST REPORT
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200 100 10 1 0.1 ' 0.01 0.001

GRAIN SIZE- mm

l % GRAVEL CRS. %SAND % FINE_
% + 3" CRS. FINE MEDIUM FINE SILT CLAY

i 0.0 0.0 1.0 I 1 0 I 7.1 84.2 6.7
0.0 0.0 0.0 I 0.3 I 5.8 62.3 31.60.0 15.3 5.4 2.6 7.3 36.6 32.8

LL PI D85. D(;0 D$0 D30 D15 D10 Cc Cu

0.387 0.268 0.236 0.183 0.128 0.0927 1.34 2.89

0.297 0.183 0.153

19.2 0.267 0. !82

MATERIAL DESCRIPTION USCS NAT. MOIST.

,3 Slightly silty, medium to fine SAND SP-SM 27%

-_ Very silty, medium to free SAND SM 26%

/_ Gravelly, very, silty, medium to fine SAND SM 13%

Remarks: Project: Third Runway Westside
©

[] Client: HNTB

A o Source: HC00-BI29 Sample No.: S-4

[] Source: HC00-B139 Sample No.: S-2

A Source: HC00-B140 Sample No.: S-6

J4978-21 3/10/2000

_W_FJ_ Figure No. B- 12

AR 045340
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GRAIN SIZE - mm

% GRAVEL % SAND % FINES
% + 3"

CRS. FINE CRS. MEDIUM FINE SILT CLAY

to 0.0 0.0 6.2 3.6 8.2 50.3 31.7

tiO 0.0 0.0 1.7 1.7 9.7 62.0 24.9

LL PI D85 D60 D50 D30 D15 D10 Cc Cu

0.524 0.217 0.171

0.395 0.228 0.194 0.126

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Slightly gravelly, very silty, medium to fine SAND SM ' 20%

O Silty, medium to fine SAND SM 21%

Remarks: Project: Third Runway West Wall
o

O Client: HNTB

o Source: HC00-B141 Sample No.: $-3

[] Source: HC00-BI45 Sample No.: $-3

r- l-
J4978-21 3/10/2000

H__OW_J_ Figure No. B- 13

AR 045341



PARTICLE SIZE DISTRIBUTION TEST REPORT
¢
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200 100 10 1 0.1 0.01 0.001
GRAIN SIZE -mm

% GRAVEL % SAND % FINES
% + 3" CRS. FINE CRS. MEDIUM FINE SILT CLAY

© 0.0 0.0 0.0 0.0 0.2 14.5 80.7 4.6

r7 0.0 0.0 4.7 2.1 9.8 30.9 52.5

LL PI D85 D60 DS0 D30 D15 D10 Cc Cu25 NP 0.0746 0.0509 0.0439 0.0296 0.0178 0.0121 1.42 4.19

[] 0.464 0.149

MATERIAL DESCRIPTION USCS NAT. MOIST.

o SandySILT IV_ 26%
[] Very sandy SILT-CLAY ML 14%

Remarks: Project: Third Runway Westside

o

[] Client: HNTB
o Source: HC00-B142 Sample No.: S-3

[] Source: HC00-B146 Sample No.: S-3

V_ J4978-21 3/10/200o

__[__ Figure No. B-14

AR 045342



PARTICLESIZE DISTRIBUTIONTEST REPORT
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0.1 0 0.001
GRAINSIZE - mm

% GRAVEL % SAND % FINES
% + 3"

CRS. FINE CRS. MEDIUM FINE SILT CLAY

o 0.0 0.0 5.7 4.3 14.0 36.4 39.6

[] 0.0 0.0 0.3 0.6 8.9 78.8 11.4

A 0.0 0.0 5.5 2.9 13.1 40.7 37.8

_o LL PI D85 D60 DS0 030 D15 D10 C c Cu
0.760 0.247 0.164

i[] 0.391 0.267 0.232 0.172 0.116

i A 0.607 0.239 0.167

MATERIAL DESCRIPTION USCS NAT. MOIST.

0 Slightly gravelly, very silty, medium to fine SAND SM 11%
[] Slightly silty, medium to fine SAND SP-SM 26%

A Slil_atlv _avelly, very silty, medium to fine SAND SM 13%

Remarks: Project: Third Runway Westside
o

[] Client: H]'CTB

A o Source: HC00-B142 Sample No.: S-6

13 Source: HC00-BI44 Sample No.: S-2

Source: HC00-B]46 Sample No.: S-4

J4978-21 3/10/2000

__OW_ Figure No. B-15

AR 045343



PARTICLE SIZE DISTRIBUTION TEST REPORT
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200 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm

% GRAVEL % SAND % FINES
% + 3" !

CRS. FINE CRS. MEDIUM FINE SILT I CLAY

o 0.0 0.0 0.1 0.2 6.5 73.4 19.8

[] 0.0 7.8 14.2 5.2 13.6 32.8 26.4

0.0 0.0 0.0 0.1 1.5 88.3 10.1

t LL PI D85 D60 D$0 D30 DlS D10 Cc Cu

o 0.353 0.227 0.197 0.139

13.9 0.441 0.301 0.114

0.267 0.196 0.177 0.138 0.0959

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Silty, medium to free SAND SM 26

[] Gravelly, silty SAND SM 17%

A Sliithtly silt),, fine SAND SP-SM 31%

Remarks: Project: Third Runway

©

[] Client: HNTB

o Source: HC00-A100 Sample No.: S-2

D Source: HC00-AI05 Sample No.: S-2
z_ Source: HCO0-AI09 Sample No.: S-4

n
U J4978-21 3/20/2000

_i_{_p_j_ Figure No. B-16

AR 045344



PARTICLE SIZE DISTRIBUTION TEST REPORT

Z
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a

200 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm

I % + 3" % GRAVEL I % SAND % FINESCRS. FINE CRS. MEDIUM FINE SILT I CLAYI
o I 0.0 0.0 0.0 0.5 I 6.5 62.9 30.1

E3I' 0.0 0.0 0.4 1.1 I 6.6 57.4 34.5
I

LL PI D86 D60 DS0 D30 D15 D10 Cc Cu

0.347 0.210 0.175

0.332 0.195 0.159

MATERIAL DESCRIPTION USCS NAT. MOIST.

:o Very silty, medium to free SAND SM 29%
[] Very silty, medium to free SAND SM 39%

Remarks: Project: Third Runway Westside
o

[] Client: HN3_

o Source: HC00-A137 Sample No.: S-3

[3 Source: HC00-AI43 Sample No.: S-3

L

J4978-21 3/10/2000

/_I_OW_J_ Figure No. B-17

53 5



PARTICLE SIZE DISTRIBUTION TEST REPORT
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i I I ' 10 ' ' ' G1RAINSIZE- mm 0.1i, , o o.ool

_ 9.9 12.5 6.2 16.5 29.7
LL PI D85 D60 D50 D30 D15 D10 Cc Cu

© 1.74 0.378 0.312 0.211 0.118

[] 0.762 0.253 0. l 71

A 11.4 0.545 0.357 0.168

MATERIAL DESCRIPTION USCS NAT. MOIST.

Slighlty gravelly, silty SAND SM 13%
-7 Verysilty, medium to free SAND SM 12%

Gravelly, silty SAND SM 15%

Remarks: Project: Third Runway Westside
o

[] Client: HNTB

A o Source: HCOO-TPIO0 Sample No.: S-2

[] Source: HC00-TPI02 Sample No.: S-3
z_ Source: HC00-TPI03 Sample No.: S-I

J4978-21 3/10/2000

_/_r/'l_l__,_ Figure No. B- 18

AR 045346



PARTICLE SIZE DISTRIBUTION TEST REPORT
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200 100 10 1 0.1 0.01 0.001
GRAINSIZE - mm

' i% GRAVEL % SAND % FINES

c.s._0.0 0.0 6.1 3.4 11.6 30.6 411.3

0.0 0.0 3.7 3.3 11.3 63.4 18.3

0.0 0.0 0.0 0.0 0.5 83.3 16.2

i LL PI D85 D60 DS0 D30 D15 D10 Cc Cu

0.672 0.189 0.0916

0.531 0.293 0.246 0.162

0.230 0.163 0.140 ! 0.0982

MATERIAL DESCRIPTION USCS NAT. MOIST.

© Slightly gravelly, very silty, medium to free SAND SM 26%
o Silty, medium to fine SAND SM 20%

Silty, fine SAND SM 27%

Remarks: Project: Third Runway West.side
©

t_ Client: HNTB

o Source: HC00-TPI04 Sample No.: S-3

Source: HC00-TP106 Sample No.: S-4

Source: HC00-TP108 Sample No.: S-4

J4978-21 3/10/2000

__ Figure No. B- 19

AR 045347



PARTICLE SIZE DISTRIBUTION TEST REPORT
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200 100 10 1 0.1 0.01 0.001

GRAIN SIZE - mm

I % GRAVEL CRS. %SAND % FINE_
% + 3" CRS. FINE MEDIUM FINE SILT CLAY

li 0.0 7.9 17.0 4.6 12.8 42.1 15.6

0.0 0.0 0.0 0.0 4.8 86.2 9.0

0.0 0.0 8.2 3.0 11.8 41.9 35.1

LL PI D85 D60 D$0 D30 D15 D10 Cc Cu

13.5 0.465 0.338 O.195

0.356 0.243 0.213 0.161 0.113 0.0831 1.29 2.92

0.776 0.251 0.181

MATERIAL DESCRIPTION USCS NAT. MOIST.

© Silty, gravelly, medium to free SAND SM 17%
[] Slightly silty, free SAND SP-SM 6%

Slightly gravelly, very silw, medium to fine SAND SM 13%

Remarks: Project: Third Runway Westside
(3

[] Client: HNTB

(3 Source: HC00-TP114 Sample No.: S-2

[] Source: HC00-TP116 Sample No.: S-2
A Source: HC00-TP118 Sample No.: S-3

n
J4978-21 3/10/2000

_ri__ Figure No. B-20

AR 045348



PARTICLE SIZE DISTRIBUTION TEST REPORT

1

,=,
Z
,7

g
,=,
D.

:ZOO100 10 1 0.1 0.01 0.OO1
GRAIN SIZE - mm

,1 % GRAVEL '/.SAND "/.FINES

% + 3" CRS. FINE CRS. MEDIUM FINE SILT I CLAY

o 0.0 0.0 0.0 0.2 1.6 82.8 15.4

0.0 0.0 15.7 5.0 14.3 36.1 28.9

0.0 0.0 12.6 4.5 14.1 38.5 30.3

LL PI D85 D60 D50 D30 D15 D10 Cc Cu

o 0.238 0.179 0.158 0.112

5.80 0.357 0.261 0.0851

3.04 0.319 0.236

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Silty, fine SAND SM 13%
[] Gravelly, silty SAND SM 14%
/x Gravelly, very silty, medium to free SAND SM 10%

Remarks: Project: Third Runway West.side

Q

[] Client: HNTB

A o Source: HC00-TP120 Sample No.: S-1

[] Source: HC00-TP123 Sample No.: S-3

A Source: HC00-TP125 Sample No.: S-3

r_ J4978-21 3/10/2000

_,_r(__ Figure No. B-21

AR 045349



PARTICLE SIZE DISTRIBUTION TEST REPORT

.....r"I --i,
_ " i i ill i! ;:_

, : ,. : : : I I; : !

1"1 _ : , ,, :

I i : _: i
! ! :

_ ! ii
t , 1

200 100 10 1 01 0.01 0.001

GRAIN SIZE - mm

_1 "/,GRAVEL "/.SAND % F,NES

% + 3" CRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 7.1 2.3 10.3 38.6 41.7

0.0 0.0 2.3 0.3 1.9 29.7 65.8

X LL PI D85 D60 DSO D30 D15 D10 Cc Cu

© 0.564 0.211 0.137

[] 0.263

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Slightly gravelly, very silty, medium to fine SAND SM 13%

[] Very sandy SILT ML 22%

Remarks: Project: Third Runway Westside

©

[] Client: I-INTB

© Source: HC00-TP127 Sample No.: S-3

[] Source:HC00-TPI29 SampleNo.: S-2

N
J4978-21 3/10/2000

• _._.._.,,.,,,.,,._..Jl4rJl_l/l/l_F'Jl_ Figure No. B-22

AR 045350



LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates the approximate .//

upper limit boundary for natural soils 7_- -----_7

- ,-"

/'/ O_V /

I

10 30 50 70 90 110
LIQUIDLIMIT

Location + Description LL PL PI -200 USCS• Source: HC00-B107 Sample No.: S-3 :

Very sandy, lean CLAY 27 15 12 ! 53.2 CL• Source: HC00-B110 Sample No.: S-4

Slightly sandy CLAY-SILT 19 15 4 89.7 I CL-ML

I• Source: HC00-B110 Sample No.: S-11

Very clayey SILT 41 ! 28 13 98.4 I ML

# SourCe:sILTHC00-B111 Sample No.: S-3 , 26 97.6

Clayey 30 4 ML

• Source: HC00-B 111 Sample No.: S-6

Slightly clayey, gravelly, very silty, medium to free SAND 18 Ii 15 3 46.3 SM

Remarks: Project: Third Runway Westside

• Client: HNTB

• Location:

N
_-ir-

J4978-21 3/10/2000

_i_,,_ Figure No. B-23

AR 045351



LIQUID AND PLASTIC LIMITS TEST REPORT

/ // //

Dashed line indicatesthe approximate /

upper limit boundary for natural soils _------------_//

- " o_'o_'z"

/

*/ I

/ ,, ,O_/ ,,,

"/
10 30 50 70 90 110

LIQUIDLIMIT

Lo_tion+Descdption LL ] PL PI " -200 I USCS
I I I

• Source:HC00-BIII SampleNo.:8-12

Very clayey SILT 43 I 26 17 99.5 I CL
I I I

• Source:HC00=B I15 SampleNo.:S-4

Very sandy SILT NV ] NP NP 60.9 I ML

• Source: HC00-B118 Sample No.: S-2

Slightly sandy, clayey SILT 30 I 26 4 93.6 I ML

• Source: HC00-B 118 Sample No.: S-4

Very sandy, lean CLAY 29 I 15 14 60.8 [ CL
: I I

• Source: HC00-B118 Sample No.: S-6 ]

Sandy, lean CLAY 41 i 25 16 82.3 I CL
i i

Remarks: Project: Third Runway Wcstside

• Client: I-I_I'B

• Location:

Jr_

J4978-21 3/10/2000

__I_DOW_J_ Figure No. B-24

AR 045352



LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates the approximate/ //" o'_O_

upper limit boundan/for naturalsoils _ , /,.'" "

- / y7
/

/
/

-- //

///

10 30 50 70 90 110
LIQUID LIMIT

Location + Description LL ! PL PI USCS

• Source: HC00-B114 Sample No.: S-2

CLAY-SILT 25 I 19 6 CL-ML

• Source: HC00-B 115 Sample No.: S-3

Lean CLAY 33 I 20 13 CL

• Source: HC00-B118 Sample No.: S-5 i

Lean CLAY 43 I 23 20 CL

I

I

Remarks: Project: Third Runway Westside

• Client: HN'TB

Location:

N

J497S-21 3/10/2000

/,L_'r__ Figure No. 13-25

AR 045353



LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates the approximate/ ///

I

upper limit boundary for natural soils ---/_ _7 t

_
//

/,/

,/ / /

,r OL MH ¢_rOH
I

10 30 50 70 90 110
LIQUID LIMIT

Location + Description LL PL PI ' -200 I usesi i

• Source: HC00-B107 Sample No.: S-2

Lean CLAY 26 15 11 CL
i i

• Source: HC00-B140 Sample No.: S-4

SILT 23 21 2 ML
i i

• Source: HC00-B142 Sample No.: S-4

CLAY-SILT 21 14 7 CL-ML
i i

• Source: HC00-BI46 Sample No.: S-2

Lean CLAY 32 18 14 CL
I I

• Source: HC00-A137 Sample No.: S-5

Lean CLAY 27 15 12 CL
, i

Remarks: Project: Third Runway Westside

• Client: HNTB

• Location:

n
U_ J4978-2 | 3/10/2000

_r__ Figure No. B-26

AR 045354



LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates the approximate / '/1__ upper limit boundary for natural soils _---------_/_/_
/ ,

/ 0
/

/
_ /

/ /-- /.,/

//

/

..5 //
,0_/

"_ ML cr OL MH cr OH

10 30 50 70 90 110
LIQUID LIMIT

Location �DescriptionLL PL PI -200 USCS

• Source: HC00-B129 Sample No.: S-3

Slightly sandy, lean CLAY 38 23 15 88.4 CL

• Source: HC00-B142 Sample No.: S-3

_uy°an_- SILT 25 27 NP 85.3 ML

_emarks: Project: Third Runway Westside

Client:

Location:

vj_
J4978-21 3/10/2000

__OW_.._ Figure No. B-27

AR 045355



LIQUIDAND PLASTICLIMITS TEST REPORT

//r - j-
Dashed line indicatesthe approximate / /

upper limitboundaryfor natural soils _ /7 /

" o;O'

,x,, //
-- /

ML ©r OL MH er OH
10 30 50 70 90 110

LIQUIDLIMIT

Location + Description PL PI -200 USCS

• Source: HC00-TP100 Sample No.: S-3
35 I 17 18 CL

Lean CLAY

• Source: HC00-TPI07 Sample No.: S-2
48 27 21 CL

Lean CLAY
I I

• Source: HC00-TP108 Sample No.: S-2
36 26 10 ML

SILT
I

• Source: HC00-TP115 Sample No.: S-5
24 13 11 CL

Lean CLAY

I

I

Remarks: Project: Third Runway Westside
I

• Client: I-INTB

Location:

U J4978-21 3/10/2000

__1__ Figure No. 13-28

AR 045356



LIQUID AND PLASTIC LIMITS TEST REPORT

/ JDashed line indicatesthe approximate //" /

upper limit boundary for natural soils _---T------_/

_ _'_ o<O_
/

j
__ /.//

__ / j_ ,o_/_

__ ///

i

_ ML ¢,r OL MH ¢,r OH
10 30 50 70 90 110

LIQUID LIMIT

Location + Description LL PL PI -200 USCS
• Source: HC00-TPI23 SampleNo.: S-2

SILT 27 I 26 1 ML

• Source: HC00-TP 124 Sample No.: S-4 ii

SILT 27 ] 25 2 ML
i

Remarks: Project: Third Runway Westside
e

Client: HNTB

Location:

arm

J4978-21 3/10/2000

_t_'O__ Figure No. B-29

AR 045357



CONSOLIDATION TEST RESULTS
Stress (tons/ft2)

1132 1116 118 114 112 1 Z 4 8 16 32

O.O0 ; _ 1 i

I il i

0.05

Ill I

0.10 !
III

.c:_ iil , I

.__
X I

< !
0.15

I0.20 i

'L1

I

, I
0.25

g l

_2 _

"53"- ;" i ;" = ,, ,,i, i

84 I ,i

Exo,.,Samo,e,Oeo,h.W.C._, At,orOe,o',m,,.Wotwtloscloosc,'o,'on
Bl10 S-11 40.5'-41.8' I 31% I 31% I 30 I 26 I 4 I 119pcfl ML IVeryclayeySlLT

Remarks:

l__
"-iF-

J-4978-21 2/29/2000

Figure B-30

AR 045358



CONSOLIDATION TEST RESULTS
Stress (tons/ft2)

1/32 1/16 1/8 1/4 1/2 1 2 4 8 16 32
0.00 _-- - i, l i i

k !

0.05 \

0.10 _ \\

ro

0.15

0.20 ,1': t0.25 i

0.501 , I I
I I i :

1.00 ! , ,I
-_ I I
__ 1.50 i

i i

2ooi ' i , _------_ j.._k__ ____.______
0 I .-i"" "\'\ / 'U 2.50! " i Ir , 1

: i i" ;

"5 3.00 i_"_'_ \ 1/ [I i i3.50 i I

Expl. Sample Depth I W.C.% I Atterber_lLimit I WetWt I USC IDescription

No. No. (") I_e'o_oI A'_orI u I P'I P'I'Pc"I I
Blll S-3 5.5'-7.5' I 31% I 28% I 30 I 26 I 4 I 118pcfl ML IClayeySILT

iRemarks:

I-r,
J-4978-21 2/12/2000

Figure B-31

AR 045359



CONSOLIDATION TEST RESULTS
Stress (tons/ft2)

1/32 1/16 1/8 1/4 1/2 1 2 4. 8 16 32

0.00 I " _ - ----r-e-- J t

-.-..0.05

0.10

0.15 !

0.20

0.25

-_ 0 m ; t ]
I"0 ,

_- 1 -, t

._- \ _
_2

- _ Ii _ ,7 f

64, I,,

Expl. Sample Depth W.C. % Atterber_ Limit Wet Wt USC Description

No. No. (ft) Before After LL I PL I PI (pcf)
i I

Blll S-6 15.5'-16.6' 15% 14% 18 I 15 I 3 135pcf SM Grav.,v. siltySAND

Remarks: i

II.m J-4978-21 3/2/2000

Figure B-32

AR 045360



CONSOLIDATION TEST RESULTS
Stress (tons/ft2)

1/3:_ 1/16 1/8 1//, 1/2 1 2 4 8 16 32

0.00 _ _ i 1

0.05 I

0.10

.__

ffl
m

x _

<

0.15

0.20 I I
I

I ,
0.25 ! I i

"_0.0o_ ' "_ ' I

0.50 I

g 1.00 , ; _k

_ 1.50 , i \'1

2.00 i \ \

o 2.50 I i _ _ _-_.j

3.00

EXPNoIN°I,Sam0e,Oe0th,,t, We,Wt, c,)OSCIoe'cr't°nB115 S-4 10'-11' 131 pcf ML IVery sandy SILT
Remarks:

U
J-4978-21 3/6/2000

Figure B-33

AR 045361



CONSOLIDATION TEST RESULTS
Stress (tons/ft2)

1/3Z 1/16 1/8 1/4 112 1 2 4 8 16 32
0.00

0.05

0.10
C:
t'o

<

0.15

0.20

0.25

ooo ° ,_ 1 I I I I_.oo ,. ,, _ ]i

.°2.00, ' ' IIitl ' t
3.00 i , ....___l _. ---"_-_ -. _-- -----'*

u 4.00

11
u 6.00

Expl. Sample Depth I W.C. % I Atterberg Limit I Wet Wt J USC IDescription

No. No. (ft) I Before I After I LL I PL I PI I (pcf) I I
Bl18 S-2 5.5'-6.5' I 32% I 28% I 30 I 26 [ 4 I 119pcf I ML ISl. sandy, clayeySILT

Remarks:

r-iF-
J-4978-21 2/10/2000

Figure B-34

AR 045362



CONSOLIDATION TEST RESULTS
Stress (tonsfft2}

I132 1116 118 114 112 I 2 4 8 16 32

ooo , ! l iI _""_ _> :,0.05 i

t ,f _._ _._ _._ _
0.10 _ _,---_ •

_ I '
J _

0.15 i

i

i

I

0.20 :1

I ,I

0.25 I

' I _ I Io.oo I ' ' I I
o5o ! I I
1.00 i i I

--_ : ' I I -1.5o , ' i
o 2.00 i I i i

r - _-- '
: i r-'--

o,_ 3.002"50 _"''-'"_ ,---- "---_'---_ - '," i [== ' i3.50 , : L I I

Ex0,samoe,De,,,wc, , A er0er,,Lmt,We,W,luscloescr0tion
Bl18 S-6 15.5'--17.4'I 25% I 25% I 4i' I 25 I 16 I 123pcfl CL ISandy, leanCLAY

Remarks:

rT
J-4978-21 2/15/2000

Figure B-35

AR 045363



CONSOLIDATION TEST RESULTS
Stress (tons/ft2)

1/32 1/16 1/8 1/4 1/2 1 2 4 8 16 32

O.OO =- i I I
Ii

I0.05 _ e : __._.___ 1 "=_

i : ,
I i
I , i

l I '
0.10 . I i I

= 1 I !
f,_ I I

"_ ' i J
i"_ _ i I

o15 ,! l !
= !

i
I

i _ '
I :

: ! !

0.20 1 ,: i ! = i Ill
I

J ; j0.25

g 1.00 ! '\ t i

"_ 2.00 , "_i,,_,,, , _q_,' '
2.50 " Lr-j'_ P-

.R t _

Exo,.samo,eooothL...... A,,e,be,°,,m,t.We,w,losclOesc,,o,,on.o. .o. I,tl I_°*°'°I_**_*I '_ I _ I _' I'_°'
B142 S-3 5.5'-7.5' I 26% I 25% I 25 I 27 I NP I 125pcfl ML ISandySlLT

iRemarks:
n
v-i-.-

J-4978-21 2/28/2000

Figure B-36

AR 045364



1200 ...... i
TOTAL EFFECTIVE _:J ...... _........ I_ ..... I_I_il .... : ....

C, kPo 0 iii il, /!iiiiiii/liliiiiiiii_

_, deg 33.0 .....

o TAN _ 0 65 i.. ............... _ .......... : .........
x 800 I I

............ : :. : ..... : :: ..... : ..... i ........... :. :_ : : :..... : .......... !............. : ! ........... : .... :
" i .... : ........ : ...... 4 .... : .... :J ..... !...... :...... : .: ...... ;..:..:..l.. : : : !..

" ' i ......... i" _ ! : : .... ' : .... , ....

:::::::::::::::::::::::::!:::i : ::::i1:i :: _:_:::i i:1:::::::i::i:,:i:i:::::::1::::::::::::::::::::::::::::::::::::
.................... : ....... i ........ _ ................. i ........................... i.............. i1 L :
......................... ::_ ........ _i_ :': .... i:!,i! ....._tii!il!_i! ..... i:: :_ ......:: .....:

o_ :::: :::i ..... _._:_ _ _. _============================i ! ii::!:i: ..................._ _:
400 .............i ...... .,_ !....i i _,<ii> ii ....!...._i ii : i

o ;:;i !ii:;ii!i::1 :ii!!!::: :ii!!iii!i]i::!i!:i::i
0 400 800 1200 1600 2000 2400

Total Normal Stress. kPa

Effective Normal Stress, kPa

1200
...... i .......... SAMPLE NO. 1 2

......... WATER CONTENT, % 25 2 23.0 14 2
1000 : i ! ........... _ DRY DENSITY, g/cc 1 6 1.7 1 9

i i! ii ii I :_i: i il i: !!!!!! Li iii I _ SATURATION, % 104.3 105.5 95.4
j _ - VOID RATIO 0 640 0 578 0.594

o iil/ilf _ " "z DIAMETER cm 7 20 7 21 7 19
& 800 /..i _ ....

HEIGHT, cm 15.54 15.27 14.63

m WATER CONTENT. % 22.9 21.1 15.1

e 600 _ DRY DENSITY, g/cc 1.7 1.8 2.0
_ SATURATION, _ 113.9 114.8 126.6
- VOID RATIO 0.534 0.486 0.317
- DIAMETER, cm 7.04 7.07 7.06

o 400 < HEIGHT, cm 15.20 14.98 14.35

._ BACK PRESSURE, kPa 138 158 138
200 CELL PRESSURE, kPo 425 569 712

FAILURE STRESS, kPo 359 856 956

PORE PRESSURE, kPa 278 209 315

0 STRAIN RATE, %/min 0.018 0.035 0.035

0 6 12 18 24 ULTIMATE STRESS, kPa

Axial Strain, % PORE PRESSURE, kPa

_ FAILURE, kPa 507 1216 1_54

TYPE OF TEST: _3 FAILURE, kPo 148 360 398
CU with pore pressures

SAMPLE TYPE: Shelby Tube CLIENT: HNTB

DESCRIPTION: Slightly sandy CLAY-SIB

PROJECT: Third Runway West Side

LL= 19 PL= 15 PI= 4.0

SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: HCOO-B110/S-4
REMARKS:

rE
J4978-21 ,3/9/00

AP,045365



STRESS-STRAIN AND STRESS PATHS REPORT

000

, 2___1I .......

I BOO_3 " : i _/-
: ......................... :............ i ............. ............... :........ ....i..._1

: : i . /I ...... i ...........m 600

a. __ o i! i
_- _- 400

..... I_'_

--> 200 ...... L _

w

o

5% 10% 15% 20% 5% 10% 15% 20%

i 1000 3 I . _,._._---- 4 Ii ......... L._ ..,-- .......
I "• 800 /

om 600

-_ EL • • •

o 0o v

__ _- 4-00O

60

; 200
x ......................... • ........ i .. ,.. ....... , ..... ,W

0

5% 10% 15% 20% 5% 10% 15% 20%

Stress Path legend: Total Effect ive ....600
/

Peak Strength Total Effective / /

i o= 0 kPo -" " l
/

: 28.6 deg -,-_ " _" _ " 1 ......
i

/ I ........ _- i
ton cx = O. 54 -'__ -J:- / ' : I • •

400 , , -,- -. -/' /_ I .
p-';"" /. / /

• ' I ........... / _" .... • ........... : ...............o , -_.-_ / / I

_- 200 .- ._ ./ / :

I)
/ / N / _10 _-/ V :

0 200 400 600 800 1000 1200 1400

p, kP(]
CI lent : HNTB

J4978-21 3/9/00IL
Project: Third Runway West Side

•o_o_,o_:.coo-B1,o/s-_ I_IllTCItOI_I._'F..It
! File: 3RWL Figure B-38

AR 045366



1200 ....... : ........ _,- ......
TOTAL EFFECTIVE ........ .... _ J

deg .34 4 ..... _ ....... j

O TAN _ 0 • 6 8 .... ' I " ] : ...... _ : ......... _ i : j _ ' I I j I I ilI_I _

D- •

i : i i _ i .... :: : :..... i...... i ....... :
I i ........ :" _ : _ _ : : . . : _ .... i_'''_'' i _' _ ................ _" "_ "_I T ....... _ .... Ill :" :'I_''_ i " " _ _''_''' i l :'''_'': :I

• ..........' ..... ...... ;; ..........I ill + ...... .....%_

_) 400
..c

0
0 400 800 1200 1600 2000 2400

Total Normal Stress, kPo

Effective Normal Stress, kPa

2400 i i i i ! i i i i i i i ........ ;AMPLE NO. 1 2 3
, .... :, .... ....

......... WATER CONTENT, % 31 2 30 5 29 6

2000 : ............ J DRY DENSZTY, 9/cc 1 5 1 5 1 5..... E ......... (4 SATURATION, _ 115.1 102.1 102.5

• ....... ! .......... 4 VOID RATIO 0 730 0.795 0.767
o .................... _ DZAMETER, cm 6.92 7.00 6.65

1600 4 HEIGHT, cm 14.12 13.80 13.98

i : i ..... i, WATER CONTENT. % 30.0 30.0 28.9
: • .... : ...... _

• 1200 .... n DRY DENSITY, g/cc 1.6 1.5 1 5
i .... : .... ..... a SATURATZON, % 122.3 104.2 104.9

-iVOID RATIO 0.650 0.764 0.730
- DZAMETER, cm 6.81 6.96 6.60

_ 800 f HEIGHT, cm 13.90 13.73 13.88
o BACK PRESSURE, kPo 172 172 172

"_ CELL PRESSURE, kPo '747 605 460
® 400
o FAILURE STRESS kPo t051 1067 662

PORE PRESSURE, kPa 351 197 183

0 i STRAIN RATE, %/min. 0.040 0.040 0.040
0 6 12 18 24 ULTZMATE STRESS, kPa

Axial Strain, % PORE PRESSURE, kPo
_ FAILURE kPa 1447 1473 940

TYPE OF TEST: 03 FAILURE, kPo 396 406 277
CU with pore pressures

SAMPLE TYPE: Shelby Tube CLIENT: HNTB

DESCRIPTION: Ve_ clayey SlE
PROJECT: Third Runway West Side

LL= 43 PL= 26 PI= 17 0

SPECZFZC GRAVZTY= 2 65 SAMPLE LOCATION: HCO0-B111/S-12

REMARKS:

L
J4978-21 2/22/00

HAIltTCFIow.r:r F,goro B-39

AR 045367



STRESS-STRAIN AND STRESS PATHS REPORT

• 2000 /

i 1 I 2
I

I : •e 1600 .
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_ 1200
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; 400
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2O0O
3 t _ : :
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j
b

1600

m ..............

_ 1200
13- _ {3 i

r} - • ....... : .E, .x
_ 800

20
_ . . __....-_ _ ............ :

; 400

0

5N 10g 15Z 20N 5Z 10Z 15Z 20Z

Stress Path legend: Total Effective ....600
j_

Peak Strength Total Effective /.... j ................................

a=tan= 0.560kPa /_'_i_4_/ "*_'_f>Z/ " ..................."............' "...... " '

o< 29 . 5 deg _':" ; .......... : ............. :.......
-_'_./... , ,,cx = -_-

400 _ _ /

/ /J?"0_

/ "

O: 200 ./i , /

_/ // ,/
-'", /< /,

o .- '/ /
0 200 400 600 800 1000 1200 1400

p, kPa

Client : HNTB
J4978-21 2/22/00[JLJ

Project: Third Runway West Side

Locat ion: HCOO-B11 1/S-12 _.rtlTC_ilIOW,_ a_ll

File: 3RWM Figure B-40

AR 045368
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.i ....... :.i ................... i..i..z.i.., i.....:, i...; ..i..i..'...:. :.. :......... ...:
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.... I" ..... ," :'! " I '": ":" '1 " "1 i" : "1 ...... : .... : .I :.... • ! ! : : :

o TAN _

-_ 400 : ii.

. :: ::iliiii i]i!!: i i !il!i:ii:tiii :iii!lili: :ii
........ :........ : , : ,, .._ .., :.. I....!.. ...."k ...._: I :.....

I,,..

o
200

t-
u'l

0
0 200 400 600 800 1000 1200

Normal Stress, kPo

1200 ....
: : , ...... .: ,......... ., ......... SAMPLE NO. 1

........ : : .... I........ iWATER CONTENT, % 51 1. !. .... i : : ! I !.i ! : ............ -
1000 ....... J ;DRY DENSZTY g/cc 1 5_i ' "

4 SATURATION, % 106.2

q _VOZD RATIO 0.777
o z !DZAMETER, cm 7.26

800 _ HEIGHT cm 15 41

WATER CONTENT, % 31.0

• 600 # DRY DENSZTY, g/cc 1.5
j SATURATION, _ 105.8

VOID RATIO 0.777
- DIAMETER, cm 7.26

Lo 400 _ HEIGHT, cm 15.41

._ BACK PRESSURE, kPo 0

> !CELL PRESSURE, kPa 165
e 200
a !FAILURE STRESS, kPo 885

PORE PRESSURE, kPa

0 STRAZN RATE, %/min. 0.300

0 6 12 18 24 ULTIMATE STRESS, kPa

Axial Stroin, % PORE PRESSURE, kPo

TYPE OF TEST: 01 FAILURE, kPa 1051
O3FAILURE, kPo 165

Unconsolidated undrained

SAMPLE TYPE: Shelby Tube CLIENT: HNTB

DESCRIPTION: Very cloyey SILT

PROJECT: Third Runway West Side

LL= 41 PL= 28 PI= 13.0

SPECIFZC GRAVZTY= 2.65 SAMPLE LOCATION: HCOO-B110/S-11

REMARKS:

rlL
J4978-21 3/3/00

ITCI'tOiVS'F.tl F goreB-41
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m I

RESULTS ....... ..... ....I .: ......... I.... ........I i I,
I

:

C , k _ _ ............. .............. _ _ _ _ _ _ _ _ .....................

,. deg i . .....
o TAN _b I I

o_

800 .... : _;

®

m

40.0

m

0
0 40.0 80.0 120. o 160.0 200.0 24-0.0

Normo I St ress , kPo

240.0
...... i..... ! : ....... i ...... SAMPLE NO. 1

;:[ ...... ....
.... I :: I .... ' WATER CONTENT % 31.7

200.0 ! DRY DENSITY, g/cc 1.5
............ : .............. _ i SATURATZON % 104.5

VOID RATIO 0.803I
O DIAMETER cm 7 24

160.0 / I HEIGHT am 15.35

;__ 40 0 _ ! ! WATER CONTENT % 31 6

e 120 0 ) DRY DENSITY g/ca 1 5" j SATURATION, % 104.4

: " VOID RATIO 0.803
- DIAMETER, cm 7.24

L

o 80.0 " HEIGHT, cm 15.35

BACK PRESSURE, kPa 0.0
CELL PRESSURE, kPa 54.5
FAILURE STRESS, kPo 193.6

PORE PRESSURE, kPa

0 STRAIN RATE, %/min. 0.300
0 6 12 18 24 ULTIMATE STRESS kPa

Axial Strain % PORE PRESSURE kPa
01 FAILURE, kPa 228.1

TYPE OF TEST: 03 FAILURE, kPa 34.5
Unconsolidated undrained

SAMPLE TYPE: Shelby Tube CLIENT: HNTB

DESCRIPTION: Slightly sandy,

clayey SILT PROJECT: Third Runway West Side

LL= 50 PL= 26 PZ= 4.0

SPECIFIC GRAVITY= 2.65 ;AMPLE LOCATION: HCOO-BllS/S-2

REMARKS

Ill
J4978-21 2/21/00

JU-TCrlo.'r:rit B-42
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RESULTS I ::: :::

I
de 9 :, : ..,....: :. , :.l : f......o : :........

a TAN _ ::::::::::::::::::::::::::I:::i....'.":::_::::: :.:

- ! ;..!.!..J.. !.:.:. I : :.. l.:.. : :..... : ;.:.: ........ :.:.: .... : 1..; : :..... ; : ..... : .......... ......
@l
@1

o iiii ::.. .
0 150 300 4-50 600 750 900

Normal Stress, kPa

1200 r

i .... :..i:. : • . /SAMPLE
NO. 1

/

: : ' .... 1 WATER CONTENT, % 25.0
1000 _ DRY DENSITY, g/cc 1.6

!il:i::ii: ! SATURATION, _ 104.5

VOID RATIO 0.655

o DIAMETER, cm 7.27
800 HEIGHT cm 15.68

. ....... i : :., ...... •

: !ii : !:!:/]1 :i :!]: . iii: WATER CONTENT, % 25.0
_ DRY DENSITY, 9/cc 1.6

m 600 m SATURATION, % 104.5............... : • " W

:i:fiy vo 0RATIO 0.635DIAMETER, cm 7.27

o 400 HEIGHT, cm 15.68

BACK PRESSURE, kPa 0
";
® 200 CELL PRESSURE, kPa 90

o FAILURE STRESS, kPa 525

.... ;.-: ....... :.: ..... : .i-! PORE PRESSURE, kPa

0 ..... : ..... :......................... STRAIN RATE, %/min. 0.500

0 5 10 15 20 ULTIMATE STRESS, kPa

Axial Strain, % PORE PRESSURE, kPa

TYPE OF TEST: O1 FAILURE, kPa 615
03 FAILURE, kPa 90

Unconsol idated undroinec

SAMPLE TYPE: CLIENT: HNTB

DESCRIPTION: Sandy, ve_ clayey SI_
PROJECT: Third Runway West Side

LL= 41 PL= 25 PI= 16.0

SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: HCOO-B118/S-6

REMARKS:

L
J4978-21 2/19/00

_TCr_ow._FJ_ Figure B-43
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RESULTS .:.1. : .... ....... _ ..... I .........I........ .r. .... :.... I I. ....

' .... "1:- .t :...I..i..: . • I.....
C . kPo ! I : l : ' : " I " : " I : :'i T I .... :...... : t-.;..: : :.1 _.-:.- :. I . : i i.I ..:....

:l ..... : l ..... : ............... : : ..... : :'"iT: i": ..... :......... : ........

_#' deg ...... : ............. :............ : i..!- .....:. !..................... :

.....{:o TAN _ ....................... " • , , : : : : ......! ..I.i'1 :......... ..... ; , ..... , ,-_.i,.,:,,:. I..:,..: : r- : .... : : ..i

"" 60.0 ,_,,"_" : ':_: ....... : : :"': ............

.....1 .... .... t

O : : : " : : : " : :

0 ,30.0 60.0 90.0 120.0 150.0 180.0

Normal Stress, kPo

240.0
..... . SAMPLE NO. 1

WATER CONTENT, % 28.7
200.0 _ DRY DENSITY 9/¢¢ 1 6

........ : ..... : ................. _ ' .' : H SATURATION, % 110.0
........ ::' : : ................. P VOID RATIO 0 691........... : .............. .......... H

0 .:...: :.! ! .......................... Z DIAMETER cm 7 04
160.0 ' H ' ": i :........ ;..... !....... : .... i HEIGHT, cm 14.37

e ......... WATER CONTENT, % 28.5
---- _ DRY DENSITY g/cc 1.6• 120.0 _ _ ,

L .. _ _ SATURATION, % 109.4
' " ::l _ VOID RATIO 0.691

Z DIAMETER, cm 7.04
o 80.0 / < HEIGHT, cm 14.37
O
•- BACK PRESSURE, kPa 0.0
>

40.0 CELL PRESSURE, kPa 34.5
FAILURE STRESS, kPa 125.6

: i : :.... :: ...... : :...... :..... : PORE PRESSURE, kPQ

0 STRAIN RATE, _/min. 0.300

0 6 12 18 24 ULTIMATE STRESS, kPa

Axial Strain, % PORE PRESSURE, kPa
O1 FAILURE kPa 160 1TYPE OF TEST: ' "
_3 FAILURE, kPa 34.5Unconsolidated undrained

SAMPLE TYPE: Shelby Tube CLIENT: HNTB

DESCRIPTION: Slightly sandy,

lean CLAY PROJECT: 5rd Runway West Side

LL= 38 PL= 23 PI= 15.0

SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: HC00-B129/S-3
REMARKS:

mill

J4978-21 3/3/00

_ir_xCr_ow._r.l_ Figure B-44
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APPENDIX C
ADDITIONAL EXPLORATIONS AND LABORATORY TESTS

Hart Crowser

J-4978-21
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Key to Exploration Logs

Sample Description
Classificoton of soils in this report is based on visual field and laboratory ooservations which include density/consistency,

moisture condition, grain size, and ptastlcity estimates and should not be construed to imbly field nor laboratory testing
unless presented herein. Visuat-manuo! classification methods of ASTM D 2488 were used as on identification guide.

Soil descriptions consist of the following:

Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT, additional remarks.

Density/Consistency
Soil density/consistency in borings is related primarily to the Standard Penetration Resistance.

Soil density/consistency in test pits is estimated based on visual observation and is presented parenthetically on the test plt logs.
Standard Standard Approximate

SheerSAND or GRAVEL Penetration SILT or CLAY Penetration
Resistance (N) Resistance (N) Strength

Density in Blows/Foot Consistency in Blows/Foot in TSF

Very loose 0 - 4 Very soft 0 2 <0.125

Loose 4 - 10 Soft 2 - 4 0.125- 0.25

Medium dense 10 - 30 Medium stiff 4 - 8 0.25 - 0.5

Dense 30 - 50 Stiff 8 - 15 0.5 - 1.0

Very dense >50 Very stiff 15 - 30 1.0 - 2.0

Hard >50 >2.0

Moisture Minor Constituents Estimated Percentage

Dry Little perceptable moisture Not identified in description 0- 5

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

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

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

Legends Test Symbols

Sampling Test Symbols cs GrainSize CtossincaUon
CN Consolidation

BORINC SAMPLES TEST PIT SAMPLES

TUU Unconsolidated Undrained Trioxial
[] Split Spoon [] Grab (Jar)

TCU Consolidated Undrained Trioxial

[] Sneiby Tube [] Bag TCD Consolidated Drained Triaxial

[]_ Cuttings [] Shelby Tube QU OU

[_ Core Run [] Bucket Sample DS Direct Shear

>k No Sample Recovery K Permeabitty

P Tube Pushed, Not Driven PP Pocket PenetrometerApproximate Compressive Strength in TSF

TV Torvane
Approximate Shear Strength in TSF

Groundwater Observations CBR California Bearing Ratio

Monument MD Moisture Density Relationship

i _-Concrete Surface Seal AL Atterberg Limits,X_
i_ _l_Borehole i : I Water Content in Percent

_'_2-inch ¢ Riser Plpe [ L LiQuid Limit

_Bentonite Slurry -- Natural

Plastic Limit_ Bentonite Chips PID Photoionization Reading
V Wcter Level

_= CA Chemical Analysis

Ti .i 10/20 Sand Pock

i 2-inch _ 0.020 Slot PVC Screen I_I

--; _r--Native Material
r-rj

J-4978-21 6/00

Figure C-1
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Boring Log HCOO-B113
N 17607
E 10945

STANDARD PENETRATION LAB

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

Approx. Ground SuHcce Elevation in Feet: 283
-O 1 2 5 10 20 50 100 _--

(Loose), moist, brown, slightly gravelly, G-I /

non-silty to silty, fine to medium SAND.__

Very stif r, wet, Drown and gray, sandy
SILT. S-2 • t

5

Medium de'se, wet, brown, silty, fine to

medium SAND with slightly silty SAND

and sandy SLT layers. S-3

I0

Stiff, wet, brown with orange mottling
SILT. S-4

15 _, '_
5-5 P P

__2 \
ATD

Medium de'_se to very dense, moist, S-6 _ _50/5
gray-brown, slightly gravelly to gravelly,
silty to very silty SAND. 20

/
S-7 •

25
Hard, moist, gray SILT layered with

fissured CLAY. \
S-8 i

50

S-9 I

Bottom of Boring at .54.5 Feet, ,55
Completed .5/25/00.

4O

8
g 4-456

li, 50

5

T, 55

5

- 60 _ 2 5 10 20 50 10o
• Water Content in Percent

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

and symbols. _O I1_1_2. Soil descriptions and stratum lines are interpretive

and actual changes may De gradual. J-4978-21 3/00
.3. Ground water level, ;f indicated, is at time of drliling

(ATD) or for date specified. Level may vary with time. Figure 0-2

AR 045376



Boring Log HCOO-B119
N 17560
E 10894

STANDARD PENETRATION LAB

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

Approx. Ground Surface Elevotlon in Feet: 283 ! 2 5 10 20 50 100

(Loose), moist, brown, slightly gravelly -0 0--1 _ •
SAND. II

Soft to stiff, wet, brown to gray and 5 S-2 _]
orange mottled, sandy SILT. I

l

S-1A _

0 S-3 _ _ -AL

S-2A

\
Dense, moist, brown to gray, silty to 5 S-4
very silty, slight!y gravelly to gravelly
SAND.

S-5 _ -OS2O

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

S-6 _ •25

Grades to slightly silty, fine to medium
SAND.

_30 S-7
Bottom of Boring at 30.5 Feet.
Completed 3/23/00.

35

4O

9 45
6

o_

_, 5O

g

" 55

8

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

1. Refer to Figure C-1 for explanation of descriptions
and symbols. r-rj2. Soil descriptions and stratum limes are interpretive

and actual changes may be gradual. _O_J_3. Ground water level, if ;ndlcotea, is at time of drilling
(ATD) or for date specified. Level may vary with time.
4. Shelby tube samples S-1A and S2A pushed in adjacent J-4978-21 3100
boring HC00-B119A. Figure C-3
5. No groundwater noted at time of dr;h;ng.
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Boring Log HCOO-B120
N 17834
E 10964

STANDARD PENETRATION ,.JkB

Soil Descr;Dtions Depth Sample RESISTANCE TESTS
ADprox. Ground Surface Elevotion in Fee_: 2.34 in Fee t • Blows per Foot

Top of Casing E_vation ;n Feet: 236.9.5 1 2 5 10 20 50 I00

(Very loose), wet, brown, sl;ghUy T O _ I_ C-1 I-iT , "

gravelly, silty, fine to medium SAND with f5 _zX_X

organic material. / '

Medium stiff, we:, gray wi',n orange / ;-2 X ! I
mottling, sandy SILT with silty SAND / -- _ ::
!dyers. f / 5-3 ? P

Medium dense, wet, gray, gravelly, very /

shty, fine SAND / _--+ ill;11,/

11° ,
St;if, wet, gray, sandy CLAY. / ! \

/ II15 ':. ,,Very dense, wet, gray, no,_-si!ty to
si,g'_by silty, slightly gravelly to grovefly _:i i-{

SAND _": :":{ _'_ I I_-:-_ s-6 • as
Very dense, wet, gray, slightly gravelly, 20 :'- :-'
silty, fine to medium SAND. ": ':,% ,-,

S- 7 II 50/5
Botto_ of Boring at 23.9 Feet. -25
Gomp,etod/l+/OO lii

30

II

40 Ii

I

o 45 !
" i
I i

I

, 50 +_1

g

I

7' 55
g

9
60 1 2 10 20 50 100

• water Content ;n Percent
1. Refer to Figure C-1 for exalanatlon of descriptions
and symbols.

r-_'-2. Soil descriptions and stratum lines are interpretive
and oct.uol changes may be gradual.
3. Ground water level, if indicated, ;s at time of dr;lfing _l_rlL_ll__
(ATD) or for date specified. Level may vary with time.
4. No groundwater noted at time of drilling. J-4978-21 3100

Figure 0-4
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Boring Log HCOO-B121
N 17881
E 10968

STANDARD PENETRATION LAB

Soil Descriptions Depth RESISTANCE TESTS
Aporox, Ground Surface Elevation in Feet: 230 in Feet Somole • Blows per Foot
Top of Cas;ng Elevat;on in Feet: 231.78 1 2 5 10 20 50 100TO

(Very soft), wet, dark brown SILT with O-1
Sand and Peat intermixed.

Medium dense, wet, gray, slightly gravelly,
sl;ghUy silty to silty SAND with trace
organlc material. 5 S-2 GS

Medium dense, wet, gray with orange
mottling to gray, sllghtly silty to silty
SAND and sandy SILT. (layered) .10 S-3

J:15 s-4

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

-20 S-5 _93/lC
t-

tVery dense, wet, gray, silty, gravelly, S-6

fine to medium SAND. f l_25
Bottom of Boring at 25.0 Feet. t-
Completed 3/16/00.

30

35

4O

45

5O

55

-_60 1 2 5 10 20 50 100
• water Content in Percent

Ill
r--_'--

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

and symbols. _O _/_J_2. Salt descriptions end stratum lines are interpret;re
and actual changes may be gradual. J'4978"2"_ 3/00

5. Ground water level, ;f indicated, is at tlme of dr;lfing
(ATD) or for date specified. Level may vary with time. Figuro C-5
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Boring Log HCOO-B122
N 17840
E 11087

_'&NDARD PENETRATION LAB

Sell Descriptions Depth Samo!e RESISTANCE TESTS
Aporox Grouts: Surface Elevation ;n Feet: 240 _n Feet • )lows Iaer Foot

Top of Casing Elevation ;n Feet: 2..31.78 1 2 5 10 20 50 100
-0

Ve'y loose, wet, dark brown, silty SAND 0-I
and PEAT. t
Very st:"f, wet, _ro)'-brown, sandy
SILT. S-2 _ A I

5
._V

Hard wet, gray-brown, sandy SILT with ATD L
o s _'"tW grave,y si!ty, fine to mediu",

SAND lens. 10 s- 3A "._
S-4 B p •

Dense, wet, gray-brown, slightly silty to I
s;hy, gravelly SAND l

,jS-5 , - OS

-_5

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

s-6 5o/5
20

Herd, molst, grey SiLT (layered).

S-7

Bottom of Boring at 24.5 Feet. _ 25
Completed ..3/15/00.

3O

35

4O

8
o 45

<

Q_
mi, 50

u

T,
- 55
o

5

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

J

r,r,
1. Refer to Figure C-1 for exptanation of descriptions

and symbols. _OE2. Sell descrlptlons end stratum lines ere interpreUve

and actual changes may be gradual. J-4978-21 3/00
...1.Ground water level, ;f indicated, is at time of drilling

(ATD) or for date specified. Level may vary with time. Figure C-6
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Boring Log HCOO-B123
N 17958
E 11114

STANDARD PENETRATION LAB
RESISTANCE TESTS

Soil Descriptions Depth Sample
Approx. GrounO Surface Elevation ;n Feet: 235 in Feet • Blows per Foot

Top of Casing Elevation in Feet: 2,:37.64 0 1 2 5 10 20 50 100

(Soft). wet, dark brown, sandy SILT _ G-1
with organics (PEAT). f
Loose, wet, brow'% very silty, fine to S-2
medium SAND with sandy SILT layers. _ -
Soft to medium stiff, wet, brown to gray, --5 S-5
sandy SILT wltn {nterbedded layers of
peat, sand and silty send. S-4

Medium stiff, wet. gray and brown, --10 S-5
slightly sandy PEAT with very silty SAND

-_ tayers, f -_
Medium dense, wet, gray, silty, gravelly _ S-6
SAND with sandy SILT layers.

--15 S-7

Dense, wet, gray, slightly gravelly, very
s;tty SAND.

--20_ S-8 ItS

Stiff, wet, gray, sanay CLAY.

AL

-_25 s-9
S-IO

E::--::

Very dense, moist, gray, siightly silty to S-11
silty, gravelly SAND. -I-50

• ...

I:.:".:.:t S- 12
Bottom of Boring at 34.5 Feet• -35
Completed 3/22/00.

4O

o 45
6

50

d

7 55

g

60 1 2 5 1o 20 50 loo
• Water Content in Percent

rl-

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

and symbols. _0_2. Soil descr;ptlonsand stratum lines are interpretive
and actual changes may be gradual. J-4978-21 3/00

5. Ground water level, if indicated, is at time of drilling
(ATD) or for date specified Level may vary wiUq time. Figure C-7
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Boring Log HCOO-B125
N 17686
E 10916

STANDARD PENETRA;ION LA_

Sob Descriptions Depth Semele RESISTANCE TESTS
Approx. Ors ,"" Surface Elevation ;n Feet: 258 ;n Feet • Blows per Foot

Top of Casq§ !:ievofion ;n Feet: 257.80 T0 _' '_ 1 2 5 10 20 50 100

(Mea:L,_ dense), wet, brown to gray with j_ _
orange mottilng, slightiy gravelly, silty, _ 0-1
ripe " _"edum SAND wlth sc'_ay S!LT
Ioye: S. - ",

Very aense, wet, gray wit,- orange _;_
,-nottF_ to gray-brown, silty, gravelly -10

SAN G.

Ha'd, moist, gray StLT (toye"ed). "_ S-5, 20 _/ ALBottom of Boring at 20.5 Feet.
Completed 3/20/00.

j_25

i

h
I
F

,;do

,l, i 45
<

r-

_ 5o

T, -_55

L
i

60 1 2 5 10 20 50 100

• Water Content in Percent
1. Refer to Figure C-1 for explanation of eescriotions

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

and actual changes may be gradual.

..3. Ground water level, ;f inaicatea, ;sct ti"_e of dril;iqg j_J__
(ATD) or for date specified. Levei may vary with time.

4. Shelby tube samples S-1A from adjacent boring _-4_78-21 _/_

HC00-B125A.
0-8

5. No groundwater noted at time of cir;nq.._ rqlUre
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Boring Log HCOO-B128
N 17786

E 10918 STANDARD PENETRATION LAB
RESISTANCE TESTSSoil Descriptions Depth

in Feet _°r_s per Foot
Approx. Ground Surface Elevation ;n Feet: 237 1 2 5 10 20 50 100

(Loose), wet, dark brown, siight!y -][0 ___ G-1

gravelly, silty SAND. "I- f ATD

Med,_m dense, wet, brown, s!Tg,_tiy
gravelly, silty,fine to medium SAND.

5
S-2 GS

Very dense, moist, gray, silty, groveliy

SAND. 10 S-3 =50/4

Hard, moist, gray SILT, laminated with J 15
Clay lenses. S-4

*S-5

-2o
S-6 -ALr

Very dense, moist, gray, silty to very L
silty, fine to medium SAND.

[25 S-7

Grades to gravelly. 30 S-8

Bottom of Boring at 30.,.5 Feet.
Completed 3/16/00.

-55

4O

45

® 50

_' 55

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

I1"il
Frj

1. Refer to Figure C-1 for explanation of descriptions
and symbols. _O_

2. Sell descriptions and stratum fines are interpretive
and actual changes may be gradual. J-4978-21 3/00

.3. around water level, if indicated, is at time of drilling
(ATD) or for dote sOecified. Leve, may vary with time. Figure C-9
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Boring Log HCOO-B130
N 17901
E 10838

STANDARD PENETRATION LAB

So;I Descr;D:ions Depth N RESrSTANCE TESTS
Aporox. GrouP: Surface Elevotion in Feet: 223 in Feet H _°r_p_s per Foot

(Medium dense), wet, gray and brown to _ G-! • GS
gray, silty to very silty, fine to medium
SAND w"*" sandy SILT end non-silty
SAND io,'e.s. _._ 5-2 , • ,

A% '::_: L''I"_" S-4 • ' 74/ld I- ,-_:_

Very ue-.se, rr'..st to wet, gro}, silty, _ "..... S-5 ,50/3

-15
Bottom c; _oring at 14.8 Fee:.
ComDletea 5/21/00.

2O

E

bO

o8J, I4 5u

' f
' 1 50

8

T,
- 55
o

_ 6o 1 2 5 10 20 50 100
• water Content ;n Percent

,-y-

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

and symbols. _O_J_2. Soil descrlpt;ons and stratum lines ore interpret;re

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

(ATD) or for date specified. Level may vary with time. Figure 0-10
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Boring Log HCOO-B132
N 17914

E 10924 STANDARD PENETRATION LAg

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

Ground Surface Elevation in Feet: 227 1 2 5 10 20 50 100
3

(Loose), wet, dark brown, silty SAND
with very soft, wet, gray, slightly sandy O-1
SILT and PEAT layers.

5 S-2

S-3

S-4

S-lJ fAL, CNVery dense, wet, gray SAND with sandy 10 __ - S-5 AL, GS,CLAY. CU
ATD

S-6

Medium stiff, wet, gray, slightly sandy 15 S-7 FAL
CLAY. S-8

/Very dense, moist, gray, sl;glqtly
gravelly, silty to very silty, fine to
medium SAND. SAND. S-9 50/320

25 s-lc
/

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

[

30

35

d

_ 50

r, 55
g

5

60 1 2 5 10 20 50 100

• water Content in Percent
1. Refer to Figure C-1 for explonotlon of descriptions
and symbols.

Fr2. Soll descriptions and stratum lines are interoretive
and actual changes may be gradual.

3. Ground water level, if indicated, is at time of drilling _r_l_l_l_
(ATD) or for date specified. Levet may vary with time.
4. Shelby tube samples S-1A from adjacent boring J-4978-21 3/00

HC00-B132A. Figure 0-11
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Test Pit Log HCOO-TP110 N 17647E 10813
Sample Water Lab Debt r+ SOIL DESCRIPTIONS

Conte'_: Tests in Feet Grounc Surface Eievat_on in Feet: 256

Oq (Loose), wet, dark brown, slightly gravelly, sitty SAND witnS-I 43

1- _ organic material. (TOPSOIL)
S-2 40 2- (Loose), wet, brown, slighUy silty, gravelly, silty SAND.

3- t (Loose), wet, light Drown, fine to medium SAND.
S-3 32 GS 4-

(Medium dense), wet, gray with brown mottling, silty, gravelly
S- 4 12 6- SAND.

9-
14 Grades to very dense.

:1tS-5 32 AL (Hard), moist, gray CLAY with silt partings.

1i r Bottom of Test Pit at 14 Feet.

i ' Completed 3/15/00.

1 Groundwater noted at of 3 feet.
Note: seepage depth
Sand from 3 to 5 feet highly transmissive and loose, free-face
flows as o sand slurry.

Test Pit Log HCOO-TP111 N 17585
E 11003

Sample Water Lob Depth SOIL DESCRIPTIONS
Content Tests in Feet Ground Surface Elevation in Feet: 285

O_
(Loose), moist to wet, dark brown, slightly silty, slightly gravelly,

!_ fine to medium SAND with roots and trace organic material.

S- 1 21 2-

-- Roots grade out.
4-

5_
d

S-2 26 7- ? (Medium surf), wet, gray-brown, sandy SILT.

S-3 26 AL 9-
(Medium stiff),wet, gray with brown mottling, non-sandy to,

I(_ sllghtly sandy CLAY.

S-4 18 12_ (Loose), wet, gray, gravelly, fine to medium SAND.

1_ -- Grades to medium dense.
Bottom of Test Pit at 15 Feet.

16 Combleted 3/15/00.

17:
18[ Note: Slight groundwater seepage noted at depth of 6,_ feet.

20_
8

r--,--

Tr 1. Refer to Figure C-! for explanation of descriptions _Jr__
Do ,_ and symbols.

_, 2. Soil descriptions and stratum lines ore interpretive J-4978-21 3/00
x' and actual changes may be gradual.

_ 3. Groundwater conditions, if indicated, are at the time FlOUr@ C'12of excavation. CondiUons may vary with time.

AP,045386



Test Pit Log HCOO-TP112 N 17736
E 10990

Sc-r, ole Water Lob Deatr' SOiL DESCR!PTIONS
Cor_.e"t Tests ;r_ Feet. ApDrOXT'_ate Oroun: Su-face E,evat;o _ Tn ????

I 0q
I 1J (Loose), wet, brown, sTlty, gravelly SAND with trace organic

S-1 14 2

4
5-1
6-

S-2 X 14 GS 7- (Dense), wet, grey with brown mott',;ng, non-graveliy toI

I 8-- _ slightly gravelly, silty to very silty, fine to medium SAND.

g[ -- Grades to gravelly.

I0-

S-5 11 11[ (Very dense), molst, gray with orange mottling, silty,

12- gravelly SAND.
15-

15Z
Bottom of Test Pit at 15 Feet.

16- Completea 5/15/00.

18 Groundwater seepage noted at a depth of 7-1/2 feet.

ao

[-]_-

7 1. Refer to Figure C-! for exptanatlon of descri0tlons

- and symbo's. H/_IIT_O W_,F.J_
o _ 2. Soil descrlptlons and stratum lines are interpretive

_, and actual changes may be gradual. J'4978-21 3100
3. Groundwater condltlons, ;f indicated, are at the time

_ of excavatlom. Conditioms may vary with ',[me Figure C-13u
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Unified Soil Classification (USC) System
Soil Grain Size

Number of Mesh per Inch
Sizeof OpeningIn Inches iJS Standard) GrainSizein M..metres

_c,J ._. co oJ ..¢ cc

i ; L

Grain Sizein Millimetres

: COBBLES GRAVEL SAND SILTarid CLAY!

i Coarse-GrainedSoils Fine-GrainedSoils

Coarse-Grained Soils

G W G P ] G M G C i S W S P • S M _ S C
CleanGRAVEL<5% fines _ GRAVELwith > 12%fine." CleanSAND <5%fines SANDwith > 12%fines

GRAVEL>50%coarse fractionlargerthan No.4 SAND>50% coarse fractionsmallerthan No. 4

Coarse-GrainedSoils>50% largerthan No. 200sieve

/D601',>4for G W / (D3o) ',

G W and S W _i,D_°/>6 for S W & 1s, -- _< 3 G P and S P Clean GRAVEL or SAND not meeting, , ',D_oX D60 requirements for G W and S W

G M and S M Atterberg limits below A line with PI <4 G C and S C Atterberg limits above A Line with PI > 7

* Coarse-grained soils with percentage of fines between 5 and 12 are considered borderline cases required use of dual symbols.

Dlo, D3o,and D6oare the particles diameter of which 10, 30, and 60 percent, respectively, of the soil weight are finer.

Fine-Grained Soils

ML CL OL _ MH CH OH Pt
i i

SILT i CLAY Organic SILT CLAY i Organic Highly
Organic

Soilswith LiquidLimit<50% Soilswith LiquidLimit>50% Soils

Fine-GrainedSoils>50% smaller than No.200 sieve

60 I I I I I I I I 60

_o- C H - 50

x 40 - -- 40
o,)

"t:3__ CL
.-'- 30 - 30
._(2

20- _ M H or O H - 20

lo - --CL-ML _ - lo
"t" _ OL

o _ I I I °rl I I I I
0 10 20 30 40 50 60 70 80 90 1000

Liquid Limit
rrj

E

b
o J-4978 6/00

Figure C. 14
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PARTICLE SIZE DISTRIBUTION TEST REPORT

'' ' "t° t
1

!i I II

i ii= _ i __,,=, i _ i

: i

....... _ i[ ! i

200 100 10 1 0.1 0.01 0.001
GRAIN SIZE- mm

[ % + 3" % GRAVEL CRS. %SAND I % FINES

CRS FINE MEDIUM FINE ! SILT I CLAY
I

0.0 0.0 10.0 3.7 13.8 34.7 37.8

0.0 0.0 2.1 2.8 18.6 70.2 6.3

LL PI D85 D60 DSO D30 D15 D10 Cc Cu

0.658 0.324 0.266 0.153

1.50 0.273 0.188

0.513 0.338 0.300 0.230 0.167 0.118 1.32 2.88

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Silty, medium to fine SAND SM 17%
n Slightly gravelly,very silty, medium to free SAND SM 10%

A Slip,htly silty, medium to free SAND SP-SM 25%

Remarks: Project: Thb'dRunway
O

[] Client: HNTB

z_ o Source: HC00-B113 Sample No.: G-1

[] Source: HC00-B119 Sample No.: S-5
z_ Source: HC00-B119 Sample No.: S-7

_,T J4978-21 3/31/2000
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PARTICLE SIZE DISTRIBUTION TEST REPORT

¢

200 100 lo 1 ol o.ol 0.001
GRAIN SIZE - mm

0.0 0.0 5.0 9.3 18.7 4g.7 18.3

0.0 3.0 111.4 5.3 12.9 32.2 28.2

0.0 5.7 7.g 7.3 22.1 37.2 19.9

LL { PI DSS D60 DS0 D30 D15 D10 Cc CuI 1.83 0.359 0.290 0.170

9.06 0.417 0.278 0.0901

4.08 0.467 0.351 0.184

MATERIAL DESCRIPTION USCS NAT. MOIST.

9 Slightly gravelly, silty SAND SM 19%
Gravelly, silty SAND SM 11%
Gravelly, silty SAND SM 17%

Remarks: Project: Third Runway
O

[] Client:

A o Source: HC00-B121 Sample No.: $-2

[] Source: HC00-B122 Sample No.: $-5
z_ Source: HC00-R128 Sample No.: S-2

IB J4978-21 3/29/2000

_J_'_OW_,R Figure No C-16
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PARTICLE SIZE DISTRIBUTION TEST REPORT

100' !' ; i'_[_!.._-T__.i,," [!i i ii I I! _,i !i __---.!.:_,ii F i ii

! i ! i ! ! ! _ ii% i i i i

70

_z i

i=
_ 40

Jl
lO i i ! i i !! !i

, i i i i i i I !ti il :i i i i_i0 200 1 10 1 0.1 0.01 0.001/

GRAIN SIZE - rnrn _"
% GRAVEL % SAND % FINES

% + 3"
CRS. FINE CRS. MEDIUM FINE SILT CLAY

o 0.0 0.0 5.9 4.8 14.1 32.5 42.7

[] 0.0 0.0 4.9 1.3 9.3 58.8 25.7

/x 0.0 0.0 2.1 1.6 8.2 40.8 47.3

IX PI D8$ D60 D50 D30 D15 D10 C c C u
LL

o 0.940 0.250 0.158
I

[] 0.434 0.211 0.152 0.0845
I

A 0.371 0.168 0.0984

MATERIAL DESCRIPTION USCS NAT. MOIST.

3 Slightly gravelly, very silty, medium to fine SAND SM 16%
-_ Silty, medium to fine SAND SM 21%

/x Very, silty, medium to fine SAND SM 23%

Remarks: Project: Third Runway
o

[] Client: I-INTB

A o Source: HC00-B123 Sample No.: S-8

[] Source: HC00-B125 Sample No.: S-2

A Source: HC00-B130 Sample No.: G-]
J'l

M J4978-21 3/31/2000

_TO_)OW_=R Figure No C-17
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PARTICLE SIZE DISTRIBUTION TEST REPORT

i _ - _---= i k i i ! : ,
i , ,i I i _ i .

! : . :

! i •
i i _ " '

r. i i
_ ! i i'_- _ i

i ! ( =N ,
i : !

: :

ill : i : i i

• _: : . : :

! : _ i i
20 '. : , : ,

i :: %

lo I _ r. ! :: II
ii_ "• , e i

, , _ , i i i
200 100 10 1 0.1 0.01 0.001

GRAIN SIZE - mm

I % GRAVEL % SAND % FINES% + 3" CRS. FINE CRS. I MEDIUM FINE SILT I CLAY

I0.0 0.0 0.0 0.0 1.5 11.5 51.9 35.1

0.0 0.0 0.0 0.1 ;.5 54.8 41.6

o..1o.oo.oo olO,.lO,o.ic,,._01 37 15 0.0455 0.0109 0.0081 0.0041 0.00150.296 0.182 0.144 I

MATERIAL DESCRIPTION USCS NAT. MOIST.
Sandy CLAY CL 33%

2 Very silty, timeSAND SM 17%

Remarks: Project: Thkd Runway
O

[] Client: HNTB

o Source: HC00-R132 Sample No.: S-5

Source: HC00-B132 Sample No.: S-]0

r-J--

J4978-21 3/31/2000

/'/_[_'__._ Figure No. C-18
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PARTICLE SIZE DISTRIBUTION TEST REPORT

,=,
Z
,T

,=,
n

200 100 10 1 0.1 0.01
GRAIN SIZE - mm

I "/=GRAVEL CRS. "/.SAND % FINESI
% + 3" CRS. FINE MEDIUM FINE SILT CLAY

I! 0.0 0.0 10 0.3 544 36.2 8.1

0.0 0.0 3.3 7.1 10.8 35.5 43.3

0.0 7.7 5.6 16.2 33.8 28.9 7.8

i LL PI D85 D60 I D50 D30 D15 D10 Cc Cu0.753 0.532 I 0.462 0.340 0.246 0.172 1.27 3.10

0.598 0.218 0.135

4.18 1.07 0.674 0.343 0.189 0.125 0.88 8.60

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Slightly silty, fine to medium SAND SP-SM 32%

O Very silty SAND SM 14%

a Slightly silty, ._avelly SAND SP-SM 14%

Remarks: Project: Third Runway
o

D Client: I-INTB

a o Source: HC00-TPll0 Sample No.: S-3

[] Source: HC00-TP112 Sample No.: S-2

a Source:HC00-B120 Sample No.: S-6

r-j-
J4978-21 3,/29/2000

__ Figure No C-19
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LIQUID AND PLASTIC LIMITS TEST REPORT
/

i /
Dashed line indicatesthe approximate / / /
upper limitboundaryfor natural soils --2L-'--_7 / t

- / " //" 7
/

/
/

m f

/ ' /
/

/
/

/

_ / ,O_,,J

-__.L_ "

10 30 50 70 90 110
LIQUIDLIMIT

Location + Description LL PL PI -200 I USCS
I

• Source: HC00-Bll3 SamplcNo.: S-2

SILT 21 18 3 ,' ML

• Source: HC00-B 1t 9 SampleNo.: S-3 ,I

SILT 36 26 10 I MLi

I
I
i

I

I

I
I

i

Remarks: Project: Third Runway

Client: HNTB

Location:

N

J4978-21 3/31/2000

__t_ Figure No. C-20
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LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates-the approximate //

upper limit boundary for natural soils 7---- ,/7 /

," oiO._
/

/

-- //

ML ¢,r OL MH ¢,r OH
10 30 50 70 90 110

LIQUID LIMIT

Location + Description LL PL PI -200 USCS
i

• Source:HC00-B123 Sample=No.: S-9
! 33 16 17 CL

Lean CLAY !

• Source: HC00-B125 Sample No.: S-5 ,
44 28 16 MI,SILT

• Source: HC00-B132 Sample No.: S-5

Sandy CLAY 37 22 15 87.0 CL

• Source: HC00-B132 Sample No.: S-7

Fat CLAY 51 21 30 CH

• Source: HC00-BI32A Sample No.: S-1

Lean CLAY 36 22 14 CL
i

Remarks: Project: Third Runway
e

• Client:

• Location:

rTr-
J4978-21 3/31/2000

_'__._ Figure No. C-21
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LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicatesthe approximate / / /

upper limitboundary for naturalsoils 7 .,/7/

/ 0
/

/
/

- " j
////

_ ,O_,,J
o_,

/ ,.-___ /J

ML ¢,rOL MH ¢r OH
10 30 50 70 90 110

LIQUID LIMIT

Location + Description LL PL PI -200 USCS

• Source: HC00-B132 Sample No.: S-5

Sandy CLAY 37 22 15 87.0 CL

• Source: HC00-BI32 Sample No.: S-7

Fat CLAY 51 21 30 CH

• Source: HC00-B132A Sample No.: S-I

Lean CLAY 36 22 14 CL

!
i

!
I

I

Remarks: Project: Third Runway
@

• Client:

Location:

N
rW J4978-21 3/31/2000

_'_0 W_d_ Figure No. C-22
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LIQUID AND PLASTIC LIMITS TEST REPORT
f

Dashed line indicatesthe approximate _//

upper limit boundary for natural soils 7_------7 /

/" d
/

/
/

-
z //

/

w /_7/, // iy.... " i

_ ":_ ML c_rOL MH cr OH

10 3O 5O 70 90 110
LIQUID LIMIT

Location + Description LL PL PI -200 USCS

• Source: HC00-TPll0 Sample No.: S-5

Lean CLAY 48 26 22 CL

• Source:HC00-TPI ii SampleNo.:S-3

Lean CLAY 29 12 17 CL

_A Source:HC00-B120 Sample No.: S-5

Lean CLAY 30 17 13 CL

• Source: HC00-B128 Sample No.: $-6

Fat CLAY 53 21 32 CH

Remarks: Project: Third Runway

• Client: HNTB

Location:

n

J4978-21 3/29/2000

_'1__ Figure No C-23
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CONSOLIDATION TEST RESULTS
Stress (tons/ft2)

1/32 1/16 118 1/4 1/2 1 2 4 8 16 32
0.00

0.05

0.10

._

¢/}

<

O.15

0.20

Expl. ! Sample Demh I, W.C.% J Atterbercj Limit J Wet Wt J USC iDescriptionB132A S-1 8.5'-10.5' I 32% J 24% I 36 I 22 I 14 J 120pcf I CL ILeanCLAY
Remarks:

J .

-r
J-4978-21 3/29/2000

Figure C-24

AR 045398



1200
TOTAL EFFECTIVE ..... _! ........ "_"J ..... !! ............. i_ !........ !--.i ..........!i:: .... !.... _.....,.- -._...:.'1" • • -- --:- -'_ -.I -._ .-_-._...: ..... :_:- "':" ": ..... ,'-_"':"-:", ..... :"'.'" ", ,", ...... ""

.....i .............,.....i.."..[..g.i.,... 1..i...:..;..:..I..i..i..i.._......:...i,.._.,i..i..:...........
C kPo 0 0 ...i..i..:.......+.-.....!..L::..!.._ _ .................., ...... :": ............. t ......... :'+'?"r" :'"'" ""Y': .....

a TAN b 0.40 0.67 !:_! ......:_?_Yl!!!! ..... Pi!?l'!'.Plvv_ ']!::

,oo ....I.... ..... ....

--,-._--__.-t.-._.._.-_.._..I-_._-._.._--J--_--___-_.._.._....,.._._._,_,..._._...: ._.._.._.... ._..+.l.._.._.._.._..t.._._.._.._..i]i]i]ii_ii11;11111!11111ii]::]:]] ]i_ii_i_i_iii]iiiii]i]ii11:1711111/;i!'...........:i_ii[iiiiiiii .ii!iii17.11111i]ii:]i]ii ii'.iiiiiiii::ii

: : : j : _ : - /(. : : : : - : ix, i i " i : i i i :..i. !...i......i..i..i .... :..i..;...i.... i..:..;..i..
..i..i.._':.--:._ ....:. :...i.....i...__;..;.,..i..i.J..i.....i..._..:_..;.. .::.....i...::...L.:,...._._...::..i....i..3.:,.;....i..i..i...::....i.i..;.;..

0 400 800 1200 1600 2000 2400

Total Normal Stress, kPa

Effective Normal Stress, kPa

1200
.........:...:..-..:..i..;..:..: .........:..;........ :...:...:.. SAMPLE NO 1 2 3

......... . .:...:.. ;.. ;.. _".. :... "...:...:..

iiiiiiiiiiiiiiiiiiiiiiiiiii!i:..i.._..i..i..;..i..:...i..i.. WATER CONTENT, % 4-0.5 32.7 25.,3
1000 ............ -J DRY DENSITY, g/cc 1 .-3 1 .5 1 .6

'!:!T!!!!"!!_T]!::!T -4 SATURATION, = 104.8 106.2 107.5

::::::::::::::::::::::::::::::::::::::::::::::::::::::::: __ VOID RATIO 1.024 0.816 0.624
o -.!.._.-p.!-.,-._..... !-._.p.].._.--..:..!.-!--:--:.-+. z DIAMETER. cm 7.15 7.05 7.01
a_ 800 ......... -_
v : : : : - : : : : : : : : ._-...:..:..;.. HEIGHT, cm 14.95 14.67 14.23

!!!!!i!!!!!I!!!!!!!! i:_" iiiiiii;ii.. WATER CONTENT, _ 28.7 24.9 20.8
'!!:!":!_ '!!?: .... !:! - DRY DENSITY g/cc 1 . 5 1 6 1 7

_- .,J SATURATION, % 100.0 100.0 100.0
iiiii:..:...:z : : : :_:i'i iiiiiii_il- VOID RATIO 0.761 0.659 0.551
::::::::::::::::::::::::::::::::::::::::::::::::::: - DIAMETER. cm 6 7.5 6.82 6 95_.. - .

o 400 -- : : < HEIGHT, cm 14-. 59 14-. 29 13.8.3

.o i :ii : BACK PRESSURE, kPa 138 138 138
>
• 200 CELL PRESSURE, kPo 425 569 714
_3 _....!...!......:..i..;..!. i. :..i..i..i .... i...!.... :.. FAILURE STRESS kPo 285, 408 786

_L.!_!-ti ::.-i.-i.i-:-i -::-._-.!..:..!..::..i-.
•_:::i:':_*:"_: :,__ :: PORE PRESSURE, kPo 329 4-18 393

0 : :, : :, : :, : STRAIN RATE, %/m in. 0.011 0.018 0.0.36

0 6 12 18 24-:ULTIMATE STRESS, kPo

Axial Strain, % PORE PRESSURE, kPo

O_ FAILURE, kPo 381 559 1106

TYPE OF" TEST: 03 FAILURE, kPo 96 151 321
CU witfl pore pre_sure._

SAMPLE TYPE: Shelby Tube CLIENT: HNTB

DESCRZPTTON: Sandy leon CLAY

PROJECT: Thi rd Runway

LL= 37 PL= 22 pT= 15.0

SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION : HCOO-B132/S-5

REMARKS :

g J4978-21 3/31/00

c-25
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