DRAFT

Subsurface Conditions Data Report
South MSE Wall and
Adjacent Embankment
Third Runway Project
Sea-Tac International Airport
[

HARTCROWSER

Delivering sSmarter so.utions

Prepared for
Port of Seattle and
HNTB

April 7, 2000
J-4978-23

AR 044380




CONTENTS Page
INTRODUCTION 1
PURPOSE AND SCOPE 1
GENERALIZED GEOLOGIC DESCRIPTION AND SUBSURFACE SOIL 2
CONDITIONS

Generalized Geologic Conditions 2
Subsurface Conditions 2
Hydrogeologic Conditions 3
USE OF THIS REPORT 4
REFERENCES 6
TABLE

1 South MSE Wall Area Water Level Data 7
FIGURES

1 Vicinity Map

2 Site and Exploration Plan, South MSE Wall

3 Generalized Subsurface Profile, South MSE Wall (Looking East)

4 Generalized Subsurface Cross Section C-C’ (Station 142+73) (Looking North)

5 Generalized Subsurface Cross Section E-E’ (Station 145+44) (Looking North)

APPENDIX A

FIELD EXPLORATIONS METHODS AND ANALYSIS

Explorations and Their Location A-1
The Use of Auger Borings A-2
Standard Penetration Test (SPT) Procedures A2
Excavation of Test Pits A-3
Monitoring Well Installation A-4
Monitoring Well Development A-4
Water Level Measurement A-5
References for Appendix A A-5
Hart Crowser Page i

)-4978-23

AR 044381



CONTENTS (Continued) Page

FIGURES

A-1 Key to Exploration Logs

A-2 Boring Log HC00-B200

A-3 Boring Log HC00-B203

A-4 through A-8 Boring Log HC00-B205 through HC00-B209

A-9 through A-12 Boring Log HC00-B211 through HC00-B214
A-13 through A-16  Test Pit Log HCOO-TP200 through HCOO-TP207
A-17 through A-22 Test Pit Log HCOO-TP209 through HCO0-TP219

APPENDIX B

LABORATORY TESTING PROGRAM

Soil Classification B-1
Water Content Determinations B-1
Grain Size Analysis (GS) B-1
Atterberg Limits (AL) B-2
FIGURES

B-1 Unified Soil Classification (USC) System

B-2 through B-8 Particle Size Distribution Test Report

B-9 Liquid and Plastic Limits Test Report

Hart Crowser Page ii

}-4978-23

AR 044382



SUBSURFACE CONDITIONS DATA REPORT
SOUTH MSE WALL AND ADJACENT EMBANKMENT
THIRD RUNWAY PROJECT

SEA-TAC INTERNATIONAL AIRPORT

INTRODUCTION

This data report presents information on subsurface conditions, based on
geotechnical and hydrogeologic field and laboratory testing to support the South
MSE Wall and adjacent embankment construction for the Third Runway Project
at the Sea-Tac International Airport.

The site is located at the Sea-Tac International Airport, in SeaTac, Washington
(refer to Figure 1, Vicinity Map). The shaded area on Figure 1 is presented on
Figure 2, Site and Exploration 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 showing inferred geologic conditions are provided on Figures 4 and 5.

This data report discusses the subsurface soil conditions in the area of the South
MSE Wall followed by a discussion of hydrogeologic conditions. Appendices A
and B follow the main text and present results of our subsurface explorations
and laboratory testing, respectively.

PURPOSE AND SCOPE

The purpose of this report is to provide information on subsurface soil and
groundwater conditions affecting construction of the South MSE Wall. Proposed
construction in this area includes the Third Runway embankment and the South
MSE Wall adjacent to Wetland 44. 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 1.2
of Work Element No. 3 presented in Contract Modification No. 3.
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GENERALIZED GEOLOGIC DESCRIPTION AND SUBSURFACE SOIL CONDITIONS

This section provides a description of the geologic and subsurface soil conditions
in the area of the South MSE Wall, 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);

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

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

Subsurface Conditions

Subsurface soil conditions interpreted from materials encountered in
explorations at the site and soil properties inferred from laboratory tests formed
the basis for the information contained in this report. Variations between
explorations occur due to the variability in gradation, moisture content, and
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 wil
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 of the South MSE Wall are shown
on the Generalized Subsurface Profile on Figure 3 and Cross Sections C-C’
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(Runway Station 142+73) and E-E’ (Runway Station 145+44) on Figures 4 and 5,

respectively.
The following soil materials were observed in this area:

Loose to medium dense, slightly gravelly to gravelly, slightly silty to very silty
SAND (FILL). Surficial fill materials, in some cases as deep of 9 to 18 feet, were
encountered in the some borings and several test pits in this area.

Very soft, peaty, organic SILT. One borings (HC00-B208) and one test pit
(HC00-TP212) encountered peat in the upper 2 feet of the explorations. These
explorations are located within or adjacent to Wetland 44. Other explorations
planned in the vicinity of Wetland 44 have not yet been drilled because of
access limitations. However, we presume peat likely occurs in this area.

Stiff to very stiff, very sandy SILT and CLAY and silty CLAY. A 5-foot-thick layer
of clay was encountered in boring HC00-B205 and a 3-foot-thick layer of silty
clay was encountered in Test Pit HCOO-TP218. Discontinuous zones of or lenses
of silt and clay may also occur elsewhere in this general area.

Medium dense to very dense, slightly gravelly to gravelly, slightly silty to very
silty SAND. These soils were encountered in most of the explorations and have
been inferred to be the primary unit underlying the soils described above. The
top of these soils extends from near surface to depths of more than 40 feet.
These soils may have originated as Glacial Till and/or Advance Outwash
deposits. These materials are very similar in texture and density often making a
determination of specific geologic origin difficult.

Hydrogeologic Conditions

Groundwater Occurrence

Five new wells (HC00-B203, HC00-B205, HC00-B208, HC00-B211, and
HC00-B213) were installed during this phase of work;. 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 is apparently discontinuous across the site within the depth of the
explorations accomplished. Groundwater elevation varied considerably as
indicated on the logs, in Table 1, and on Figures 3, 4, and 5.

Most of the observed groundwater levels appear to indicated unconfined
conditions which likely are due to discontinuous perched water zones related to

Hart Crowser Page 3
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more or less silty zones within the glacial till and outwash soils. In contrast,
apparently confined groundwater was encountered in boring HC00-B208 at a
depth of about 34 feet (elevation 242 feet) with an excess head of about 278
feet in elevation (approximately 2 feet above ground surface at the boring
location).

Groundwater Monitoring

Hart Crowser has not been able to locate any previous recorded groundwater
level measurements in the vicinity of the South MSE Wall, other than the
observations at time of drilling (ATD).

Groundwater elevation data are now being collected monthly from ten wells in
the area of the South MSE Wall, beginning with the monitoring event on March
10, 2000. The wells which are being monitored monthly include the five new
wells listed above, and five existing wells. Well construction information, depth
to water, and groundwater elevation data are presented in Table 1. As future
monitoring events are completed, seasonal changes in groundwater elevation
and flow patterns will be evaluated in the area of South MSE Wall.

Groundwater Flow Mapping

Data are currently being collected to prepare a groundwater elevation contour
map of this area. This map and a discussion of flow patterns will be provided in
a future report for the South MSE Wall.

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.

AR 044386

Hart Crowser
J-4978-23

Page 4



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

Sincerely,

HART CROWSER, INC.

MICHAEL }. BAILEY, P.E. GREGORY T. BOTH
Project Manager Associate

F:\Docs\Jobs\497823\SouthMSEWall(rpt).doc
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APPENDIX A
FIELD EXPLORATIONS METHODS AND ANALYSIS

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

Explorations and Their Location;

The Use of Auger Borings;

Standard Penetration Test (SPT) Procedures;
Excavation of Test Pits;

Monitoring Well Installation;

Monitoring Well Development;

Water Level Measurement; and

References for Appendix A.

vVVvyVVVYVYYY

Explorations and Their Location

Subsurface explorations for this project include the following:

Borings
HC00-B200, HC00-B203, HC00-B205 through HC00-B209, and HC00-B211
through HC00-B214.

Test Pits
HCO00-TP200 through HC00-TP207 and HCOO-TP209 through HCOO-TP219.

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 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

Hart Crowser Page A-1
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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 19.4 to 45.5 feet below the ground surface, eleven
hollow-stem auger borings, designated HC00-8200, HC00-B203, HC00-B205
through HC00-B209, and HC00-B211 through HC00-B214, were drilled from
February 16 through 23, 2000. 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. An engineering geologist from Hart Crowser
continuously observed the drilling. Detailed field logs were prepared of each
boring. Using the Standard Penetration Test (SPT), we obtained samples at 2-1/2-
to 5-foot-depth intervals for 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 1.

The borings logs are presented on Figures A-2 through A-12 at the end of this
appendix.

Standard Penetration Test (SPT) Procedures

This test is an approximate measure of soil density and consistency. To be useful,
the results must be used with engineering judgment in conjunction with other
tests. The SPT (as described in ASTM D 1587) was used to obtain disturbed
samples. This test employs a standard 2-inch outside diameter split-spoon
sampler. Using a 140-pound hammer, free falling 30 inches; the sampler is driven
into the soil for 18 inches. The number of 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.

Some instances of “heave” are noted on boring logs. Heave is a phenomenon
that occurs typically within a sand soil where there is excess seepage pressure at
the bottom of the auger (i.e., water within the augers is at a lower elevation than
the groundwater level surrounding the boring). A sufficient difference in water

Hart Crowser
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levels will cause the sandy soils to be displace upward into the auger, thereby
disturbing the soil formation. Therefore, the corresponding SPT N values do not
accurately indicate density. Heave is typically controlled by sustaining the water
level within the auger at or near the surrounding groundwater level; no drilling
mud was used in the explorations described in this report.

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.

Excavation of Test Pits

Nineteen test pits, designated HCOO-TP200 through HCOO-TP207 and
HCOO0-TP209 through HCO0O-TP219, were excavated across the site with a
tractor-mounted backhoe provided by Port Construction Services. The test pits
were excavated between February 16 and March 2, 2000. The sides of these
excavated pits offer direct observation of the subgrade soils. The test pits were
located by and excavated under the direction of an engineering geologist from
Hart Crowser. The geologist observed the soil exposed in the test pits and
reported the findings on a field log. Our geologist took representative samples of
soil types for testing at Hart Crowser’s laboratory The field 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-13 through A-22.
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Monitoring Well Installation

Monitoring wells were completed in selected borings 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 is 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.

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 instaliations 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.

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 was 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 and Hart Crowser, 1999).
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Water Level Measurement

Water levels were measured using a Solinst water level probe, graduated in
0.01-foot increments. Depth to water was measured below the top of casing and
recorded to the nearest hundredth of a foot. Depth to water was converted to
groundwater elevation using survey information for the top of casing in the
wells. Depth to water data and groundwater elevations are summarized in

Table 1.

References for Appendix A

Parametrix Inc. and Hart Crowser Inc., 1999. Seattle-Tacoma International
Airport Third Runway Project, Geotechnical Explorations, Storm Water Pollution
Prevention Plan, Prepared for Port of Seattle, revised November 3, 1999.

F:\Docs\Jobs\497823\SouthMSEWall(rpt).doc
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Key to Exploration Logs

Sample Description

Classification of soils in this report is based on visual field and lcboratory observations which include density/consistency,
moisture condition, grain size, and piasticity estimates and should not be construed to imply field nor loboratory testing
uniess presented herein. Visual~manual classificatior methods of ASTM D 2488 were used as an identification guide.

Soil descriptions consist of the following:
Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT, odditional remarks.

Density/Consistency
Soil density/ccrsistency in borings is related primarily to the Standord Penetration Resistance.
Soil density/consistency in test pits is estimated based on visual observation ond is presented parenthetically on the test pit logs.

Stendard Standord Approximate
SAND or GRAVEL Penetration SILT or CLAY Penetration Shear
X Resistance (N) . Resistonce (N) Strength
Density in Blows /Foot Consistency in Blows/Foat in ng
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 05 -1.0
Very dense >50 Very stiff 15 - 30 1.0 - 20
Hard >30 >2.0
Moisture Minor Constituents Estimoted Percentoge
Dry Little perceptible moisture Not identified in description 0- 5
Damp Some perceptible moisture, probably beiow optimum Stightly (clayey, silty, etc.) S -12
Moist Prcbcbiy nesr optimum moisture content Ciayey, silty, sandy, gravelly 12 - 30
Wet Much perceotible moisture, probcbly above optimum Very (clayey, siity, etc.) 30 - 50
Legends Test Symbols
Sampling Test Symbols GS Grain Size Ciassification
N

BORING SAMPLES CN Consolidction

. uu Unconsolidated Undrained Triaxial
@ Split Spoen

Ccu Consolidated Undrcined Triaxial

| :
N Shelby Tube Cb Consoiidated Drained Triaxial
Dm Cuttings QU  Unconfined Compression
[D Core Run Ds Direct Shear
E S No Sample Recovery K Permeability

. PP Pocket Penetrometer
P Tube Pushed, Not Driven Approximate Compressive Strength in TSF
I8

TEST PIT SAMPLES TV Torvane
& Greb (dar) Approximate Shear Strength in TSF

CBR Californio Bearing Ratio
3ag
MD Moisture Density Reiationship

N  shewby Tube AL Atterberg Limits

j——e—— Water Content in Percent

497823 BORING1.OWG

f
o

1=1

. L— Liqui imi
Groundwater Observations L= Rawe it

Plgstic Limit (NP=Non Plastic)

? Surface Seal PID  Photoionization Detector Reading

CA  Chemiccl Andlysis
Groundwater Level on Dcte DT
(ATC) At Time of Drilling

in Situ Density Test

Observation Weil Tip or Sliotted Section 4

as
Groundwcter Seepage
(Test Pits) HARTCROWSER

J-4978-23 3/00
Figure A-1

AR 044403



HEM 497823 Logs 3/24/00

Boring Log HC00-B200
N 14519
E 11067

Soil Descriptions
Approx. Ground Surfoce Elevation in Feet: 321

Loose to medium dense, wet to moist,
brown, slightly gravelly to gravelly,
slightly silty to very sitty SAND. (FILL)

Tragsh and debris in soil from 2 1/2 to
6 feet.

Stiff, moist, brown, gravelly, very sandy
SILT with trace organic material.

Medium dense, wet, tan, slightly gravelly,
silty SAND.

Dense to very dense, wet, tan, graveliy,
silty to very silty SAND.

Note 4.

W

Bottom of Boring at 34.0 Feet.
Completed 2/16/00.

and symbols.

Depth
in Feet

L 30 ATD

. Refer to Figure A-1 for explanation of descriptions

Soil descriptions and stratum lines are interpretive

and actual changes may be gradual.

Groundwater level, if indicated, is at time of driliing
(ATD) or for dcte specified. Level may vary with time.

. N volue may be nonrepresentative of octual density due
to potentic! disturbance (heave) below groundwater level.

X1 IX

X

STANDARD PENETRATION LAB
RESISTANCE TESTS

A

Biows per Foot

2 5 10 20 S0 100
L

e

FGS

LR R

T T

T

L] ?86/11

2 5 10 20 50 100
Water Content in Percent

HARTCROWSER
J-4978-23 2/00
Figure A-2
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HEM 437823 Logs 3/24/00

Boring Log HC00-B203

N 14504
E 10984

Soil Descriptions
Approx. Ground Surface Elevation in Feet: 309
Top of Casing Elevation in Feet: 310.95

Medium dense to loose, dark brown and
black, silty, gravelly SAND with some
organic material and debris. (FILL)

— Increasing wood debris and logs.

— Wood in sampler tip.

Medium dense to dense, wet, gray and
prown mottied to gray—brown, silty to
slightly silty, gravelly SAND.

Dense, wet, gray, fine to medium SAND.

Den_se,Tet_,—ng sli_ghUTQEeﬁ;,— very
sity, fine SAND.

Ve?de_nse._weTgr?J ?I:;W sTty to
silty, fine to medium SAND.

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

Bottom of Boring at 40.5 Feet.
Completed 2/21/00.

Depth
in Feet

!
T
wn

LA T T E T E T T ETE T T ET T T T ETEEEE T ST © S SSSS X4
AN NN RN NN N RN RNNNYe

1. Refer to figure A-1 for explongtion of descriptions

and symbois.

2. Soil descriptions and stratum lines are interpretive

and actual changes may be grodual.

3. Groundwater level, if indicated, is at time of drilling
(ATD) or for date specified. Level may vary with time.

Somple

w
|

X

w
U
[N

DX X X

*S-3

[74) 72}
i i
w >

X1

w
|
o]

STANDARD PENETRATION LAB
RESISTANCE TESTS
a Biows per Foot

1 2 5 10 20 50 100

i ®

i

i \e Lcs
i [ ]

i . ]

i . L50/6

i ®

L

1 2 5 o 20 50 100

Water Content in Percent

HARTCROWSER

J-4978-23
Figure A-3

2/00

AR 044405



HEM 497823 Logs 3/24/00

Boring Log HC00-B205

N 14411
E 10940

Soil Descriptions
Aporox. Ground Surface Eievation in Feet: 303
Top of Casing Elevation in Feet: 306.19

(Loose), moist, dark brown, silty,
graveily SAND with troce organic
material ond roots.

Dense, moist to wet, brown toc gray,
slightly silty to non-—silty, gravelly to
slightty graveliy SAND.

sandy SILT and CLAY.

Very stiff, moist, tan, gravelly, fine, very

Very dense, moist to wet, tan, silty,
gravelly, fine to medium SAND.

Bottom of Boring at 25.5 Feet.
Completed 2/18/00.

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

ond symbols.

Depth
in Feet

2. Soil descriptions and stratum lines ore interpretive

and actua!l changes may be graduat.

3. Groundwater level, if indicated, is ot time of drilling

SNKXX]

[T 3/10/00

(ATD) or for date specified. Level may vary with time.

STANDARD PENETRATION LAB
RESISTANCE TESTS
4 Blows per Foot

1 2 S 10 20. 50 100

- . .\

: ol \ -GS
- AL
E N

i o

1 2 5 0 20 50 100
® Water Content in Percent
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Figure A-4
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HEM 437823 Logs 3/24/00

Boring Log HC00-B206

N 14340
E 11090

Soil Descriptions Depth
Azprox. Ground Surfoce Elevation in Feet: 312 in Feet

-0

Loose (to very dense?), wet, brown to L

gray—brown, siightly gravelly to grovelly,

sity SAND. (PROBABLE FiLL)

See Note 4. 45

Loose to very dense, wet, tcn, gravelly L

to siightiy gravelly, silty, fine to medium L

SAND. 410
L
115 ATD

Bottom of Boring at 19.4 Feet. =20

Completes 2/16/00. -
+25
r
| .
~+30
+35
+40
+45
+50
+55
=60

. Refer to Figure A-1 for explanation of descriptions

and symbols.

Soil descriptions ond stratum lines are interpretive

and actual changes may be gradual.

Groundwater level, if indicoted, 1s ot time of drilling
(ATD) or for dote specified. Level may vary with time.
N value may be nonrepresentative of actual density due
to presence of gravels.

won

>

Sample

S-1

*S-3

*S-5

g

X

X <.

W

STANDARD PENETRATON LAB

RESISTANCE

TESTS

& Blows per Foot

1 2 5 10 20 50 100

i i{ ] -GS
L /]

L //

- \W

B N

L N

B 450/5

L

1 2 5 0 20 50 100

Water Content in Percent
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HEM 497823 Logs 3/24/00

Boring Log HC00-B207

N 14416
E 11045

Soi! Descriptions
Approx. Ground Surface Elevation in Feet: 310

Dense to very dense, moist to wet, brown,
slightly gravelly to gravelly, slightly
silty to silty SAND. (POSSIBLE FILL)

Boring obstructed at 5 feet depth

and redrilled.
— e —_— P —7— —”—/_

Dense to very dense, moist to wet, gray—
brown, slightly gravelly, siity to very

silty, fine SAND with 1/2—~inch silt and
sand layers.

— Becomes silty, gravelly SAND with some
organic material.

Va

Bottom of Boring at 19.9 Feet.
Completed 2/16/00.

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

and symbois.

Depth
in Feet

2. Soil descriptions and stratum lines are interpretive

and octuol changes may be groduat

3. Groundwater level, if indicated, is at time of drilling
Level may vary with time.

(ATD) or for date specified.

ATD

STANDARD PENETRATION LAB
RESISTANCE TeSTS
& Blows per Foot
1 2 5 10 20 50 100
i ® A 50/6 [ CS
" / —AL (NP
- < L (NP)
i L}
i . Xs50/s
-
-
1 2 5 10 20 50 100
® Water Content in Percent

mn

as

J-4878-23 2/00

Figure A-6
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HEM 497823 Logs 3/24/00

Boring Log HC00-B208
N 14311

8
)
E 10878 g
Soil Descriptions >
Approx. Ground Surface Elevation in Feet: 276 ir?ef-e:ét ] Sample
Top of Cosing Elevetion in Feet: 278.67 7
~ 7O 218 S-1 (j
(Very soft). wet, dark brown, slightly L (natl '8
| sandy PEAT and SILT. L
Mecium dense t(tn very dens.is, f\_Ne:,tgroy. - ) %/
siightly graveiiy to no grevel, fine to -
medium SAND. 15 AP s-2 X
i A
- 717
= %
410 7 ; $-3 X
B Z
i /]
=D
415 ;;S—ai Z
N V1
- /;
S
Lo Ufss X
L 1V
2%
t— Grades to slightly graovelly. : ; V]
- A
4 S-6
s ggee ]
-+ 30 Z

8 feet of heave in auger at 34 foot -
; depth (Note 4). / +35

Bottom of Boring at 34.0 Feet.
Completed 2/17/0C. -

60

1. Refer to Figure A—1 for explanation of descriptions
and symbols.

2. Soil descriptions and stratum lines ore interpretive
and actual changes may be gradual.

3. Groundwater level, if indicated, is ot time of drilling
(ATD) or for dote specified. Level may vary with time.

4. Heaving ground conditions prevented well instaollation 2/17;
boring redrilled ond observation wellinstatled 2/18/00.

5. Estimated 1.5 gpm ortesion groundwcter flow ot surface 2/18/00;
water level was obout 2 feet above ground surface on 3/10/00,
see Table 1.

STANDARD PENETRATION LAB
RESISTANCE TESTS
a4 Blows per foot

1 2 5 10 20 50 100

L 221

L -Ai

i —

i — e —GS
i L 1

i

1 2 5 0 20 50 100

® Water Content in Percent

HARTCROWSER
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Figure A-7
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HEM 497823 Logs 3/24/00

Boring Log HC00-B209

N
E

Soil

14129
11030

Descriptiors

Aporox. Ground Surface Elevation in Feet: 302

Loose, moist to wet, gray and brown,
slightly gravelly, silty, fine to medium
SAND with troce organic material.

Medium dense, moist, gray, gravelly, very
silty, fine to medium SAND.

non—silty to silty, fine to medium SAND.

Very dense, wet, gray, slightly gravelly,

Bottorn of Boring at 20.0 Feet.
Completed 2/21/00.

Depth
in Feet

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

and symbols.

2. Soil descriptions and stratum lines are interpretive

ond actual changes may be gradual.

3. Groundwater levei, if indicated, is at time of driling
(ATD) or for date specified. Level may vary with time.

ATD

Somple

X X Y X B

STANDARD PENETRATION LAB

RESISTANCE

a Biows per Foot

TESTS

1 2 5 10 20 50 100

K .
. ) P
F . FGS
r [ ]
1 2 5 0 20 50 100
® Water Content in Percent
as
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Figure A-8
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HEM 497823 togs 3/24/00

Boring Log HC00-B211

N 14160
E 11125

Soil Descriptions
Approx Ground Surfoce Elevation in Feet: 299
Top o' Zasing Eievation in Feet: 301.7C

(Loose), wet, dark brown, silty, fine
SAND with troce organic material.

Dense. wet, aray—brown to gray, siightly
gravelly, silty to slightly silty, fine
SAND.

Very aense, wet, gray—brown, slightly
silty, very gravelly SAND.

Becomes slightly gravelly.

1.

Bottom of Boring ot 20.0 Feet.
Completed 2/17/00.

Depth
in Feet

|
1
(@]

[¥3/10/00

SONNNNRNNANNNCE

Refer to Figure A—1 for explanation of descriptions

and symbols.

2. Soil descriptions and stratum lines are interpretive

and actua! changes may be gradual.

3. Groundwater levei, if indicated, is at time of drilling
(ATD) or for date specified. Level may vary with time.

BRANNN

T

STANDARD PENETRATION LAB

RESISTANCE

TESTS

4 Biows per Foot

1 2 S 10 20 50 100
-
]
i Lcs
L
. N\
L N
. A 50/6
B . 450/6
I
=
-
-
1 2 5 0 20 50 100
e Water Content in Percent
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HEM 497823 togs 3/24/00

Boring Log HC00-B212

N 14126
E 10867

Soil Descriptions Depth
Approx. Ground Surface Eievation in Feet: 302 in Feet
-0
(Medium dense), wet, brown, silty, fine |
SAND. L
Dense, wet, brown to gray, gravelly, _:5
silty, fine to medium SAND. L
Rough drilling ot 6 feet. :
—+10
Dense to very dense, wet, gray, silightly :
silty to non-—silty, fine SAND. L
+15
- v
r ATD
—+20
+25
Bottom of Boring at 25.5 Feet. B
Compieted 2/22/00. F
=+ 30
+35
—+40
+45
+50
+55
L
_Leo

1. Refer to Figure A—1 for explanation of descriptions
and symbols.

2. Soil descriptions and straotum lines are interpretive
and cctual changes may be gradual.

3. Groundwater level, if indicated, is at time of drilling
(ATD) or for date specified. Level may vary with time.

Sample

S-1

S-5

il

X

STANDARD PENETRATION LAB
RESISTANCE TESTS
A Biows per Foot

1 2 5 10 20 50 100

L O
i ]
-GS
-
-
o ]

-

d 50/6

1@
1 2 5 10 20 50 100
® Water Content in Percent

an
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HEM 497823 Logs 3/24/00

Boring Log HC00-B213

N 13938
E 10955

Soil Descriptions Depth
Approx. Ground Surface Elevation in Feet: 311 in Feet
Top of Casing Elevation in Feet: 313.35 0
(Very icose), dark brown, silty, fine to L
medium SAND and organic material. |
Mediumr dense, wet, gray, very silty -
SAND. -
45
Medium dense, moist, gray, slightly silty, -
medium tc fine SAND. L
10 K
o :
- oF
St
Dense, wet, gray, siity, gravelly SAND. r 3
L St
+15 ¥t
Very dense, wet, gray, slightly siity to VAR
nor-siity, slightly gravelly tc gravelly L ATD .
SAND. +20
Very dense, wet, groy SAND. "
+25
Bottom of Boring ot 25.5 Feet. -
Completed 2/23/00. o
-30
+35
+40
+45
+50
+55
+60

1. Refer to Figure A—1 for explanation of descriptions
and symbols.

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

3. Groundwater level, if indicated, is at time of driliing

(ATD) or for date specified. Level may vary with time.

Sample

S-1

il

X

STANDARD PENEZTRATION LAB
RESISTANCE TESTS
4 Blows per Foct
2 ) 10 20 50 100
® !
I~ !
i \
-
e -GS
(.
i ®
i \50/5
1 2 5 0 20 50 100
® Water Content in Percent
| 24
am
J-4978-23 2/00

Figure A-11
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HEM 497823 Logs 3/24/00

Boring Log HCO0-B214

N 13780
E 10937

Scil Descriptions Depth
Approx. Ground Surface Elevation in Feet: 352 in Feet
— -0
Dense to very dense, wet to moist, silty, L
gravelly, fine to medium SAND. (FILL) L
(Note 4) L
15
+10
— Grades to dense. =
L
+15
Loose, wet, gray ond brown, silty, i
graveily SAND with trace organic |
material. (FILL) 1o
Meﬁm—de:;e Fve—ry _d:ns?v«:t. gray :
to brown, silty, gravelly, fine to medium L
SAND with some organic material near 105
bottom. (FILL) i
-+ 30
Dense, moist, groy and brown mottled, :
gravelly, silty SAND. 135
Very dense, moist, gray SAND.
+40
— Grades to gravelly. L
+45
Bottom of Boring at 45.5 Feet. B
Completed 2/23/00. r
+50
+55
160

1. Refer to Figure A—1 for explonation of descriptions
and symbols.

2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradugl

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

(ATD) or for date specified. Level may vary with time.
4. N value may be nonrepresentative of actual density due

to presence of gravels.
5. No groundwater observed ATD.

Sample

S-10

XL IXI X X

DXI X XX

STANDARD PENETRATION LAB

RESISTANCE TESTS

& Blows per Foot

1 2 ) 10 20 50 100

i .

r—

-
L ]

i \

. !\ -GS
X

- N

-

2 5 10
Water Content in

20 50 100
Percent
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Figure A-12
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HEM 437823 Pits 3/24/00

Test Pit Log HCO0O-TP200 N 15663

Sampie Water Depth SOIL DESCRIPTIONS
Content in feet Approximate Ground Surface Elevation in Feet: 364
0
| ] (Loose), wet, brown, silty, grovelly SAND with trace organic
S—1 Z 27 ) material.  (FILL)
3] (Loose), wet, brown, silty, gravelly SAND with organics. {TOPSOIL)
4] (Loose to medium dense), wet, red—brown, silty, gravelly SAND.
s-2 IX| 20 e
6] (Medium dense), wet, gray and brown mottied, silty, gravelly SAND.
71 [ 7 T(Dense), moist. gray. silty. gravelly SAND. |
$-3 X 10 8 4 T Grades to (very dense).
g -
10j
11+
124 -
1 Bottom of Test Pit at 12 Feet.
13 Completed 3/2/00.
144 Note: No seepage observed.
15+
16
174
184
194
20-
[ ]
Test Pit Log HCO0-TP201 2_’ 1’3623
Sample Water Depth SOIL DESCRIPTIONS
Content in feet Approximate Ground Surface Elevation in Feet: 362
o
s-1 29 1 (Loose). we:, brown, silty, gravelly SAND with trace organic
52 X 14 Uy material ara roots. (TOPSOIL)
2 A (Loose to medium dense), wet to moist, brown to groy, silty,
3] L __ gravely, fine to medium SAND. _ __ __ _ ____ _____ |
2] (Dense), moist, gray, siity, gravelly, fine to medium SAND.
5 — Grades to (very dense).
S—3 X 10 6]
7 4
8 -
g 4
10 . .
] Very hard digging ot bottom of test pit.
1 Bottom of Test Pit at 11 Feet.
12 Compieted 3/2/00.
’3“_ Note: No seepage observed.
14 4
15
16+
174
18
19
20~
mu
AN
1. Refer to Figure A-1 for explanation of descriptions mmo
and symbols. MER
2. Soil descriptions and stratum lines agre interpretive
ond octual changes may be gradual. J-4978-23 3/00
3. Groundwater conditions, if indicated, are at the time Figure A-13

of excavation. Conditions may vary witn time.
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HEM 497823 Pits 3/24/00

Test Pit Log HC00-TP202 N 15424

Sample Woter  Lab Depth

Content Tests in feet

O_
S—1 17 ]
S-2 § 25 ']
2_
5-3 4 17 Gs 3]
4 |
5 ]
6
73
8
g
10
114
12
13
14
15
16
17
18-
19
20

~0 ~0 ~0

E 10963

SOIL. DESCRIPTIONS
Approximate Ground Surface Elevation in Feet: 359

(Medium dense), moist, brown, silty, gravelly SAND with some
crushed rock. (FILL)

>~

(Medium dense), wet, gray with brown mottling, silty, gravelly
SAND.

— Grades to (dense) and gray.

— Grades to (very dense).

Bottom of Test Pit ot 13 Feet.
Completed 3/2/00.
Note: Groundwater seepoge noted from a depth of 2 to 4 feet.

Test Pit Log HCOO-TP203 N 15411

Sampie Water Lab Depth

Content Tests in feet

0+
j

S—1 X 13 21:

3]

5-2 X 47 ;:

6 -
7
8

9
s-3 X| 20 S 1o
14
S—4 [ 18 12+
13
14
15
16
174
18]
19
20

~0

E 11101

SOIL DESCRIPTIONS
Approximate Ground Surfoce Elevation in Feet: 353

(Loose), moist and wet, brown, silty, gravelly SAND with troce
organic material.  (FILL)

(Loose), wet, dark brown, silty, gravelly SAND with organic
material.  (TOPSOIL)

(Medium dense to dense), wet, gray and brown mottled, silty,
graveliy SAND.

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

Dense), wet, gray, slightly grovelly, slightly silty, fine SAND
stratified).

Bottom of Test Pit at 13 Feet.

Completed 3/2/00.

Note: Substanticl groundwater seepage noted at a depth of 5
feet.

1. Refer to Figure A—1 for explanation of descriptions mmo
and symbols. MER

2. Soil descriptions ond stratum lines cre interpretive J-4978-23 3/00

and actual changes may be gradual.

3. Groundwater conditions, if indicoted, ore at the time F,'gure A-14
of excavation. Conditions may vary with time.
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HEM 497823 Pits 3/24/00

Test Pit Log HCOO-TP204 N 15161

Sample Water Lab Deoth SOIL DESCR!PTIONS
Cor-ent Tests in feet Approximate Ground Surfoce Eievation in Feet: 35!
[
S—1 X] 20 1 (Loose), moist, brown, silty, gravelly SAND with trace orgonic
i 1‘_ maoterial.
-2 B 13 Gs 2 Mec:um dense), wet, gray, slightly silty, grovelly, medium
gray g
3] \ to fine SAND.
4 Grades to (dense).
5
6 - - - -
5-3 % 14 b (Dense to very dense), moist, gray, slightly grovelly, silty, fine
Zi 77 SAND.
! 8 -
9 4
10 7 — Grades to gravelly.
114
. Bottom of Test Pit ot 11 Feet.
12 Completed 3/2/00.
13: Note: No seepage observed.
14 o
154
16
17 4
18
19 —
20 -
2
Test Pit Log HCO0O-TP205 g 1’151’8517
Sample Water Depth SOIL DESCRIPTIONS
Content in feet Approximate Ground Surface Elevation in Feet: 356
0+
S—1 17 ] (Loose), moist, red—brown, siity, gravelly SAND.
2] (Medium dense to dense), moist to wet, gray with brown mottling,
S-2 X 13 3] silty, gravelly SAND.
{10
44 7
5]
6_ .
S-3 Z 11 2] (Dense). moist, gray. silty, grovelly, fine to medium SAND. (TILL)
8
9
- Bottom of Test Pit ot 9 Feet.
104 Completed 3/2/00.
”‘_ Note: Groundwoter seepage noted at o depth of 3% feet.
12 Very hard digging at 9 feet.
13
14
15
16+
174
184
19
20-
AN
1. Refer to Figure A—1 for explanation of descriptions mmO
and symbols. MER
2. Soil descriptions and stratum lines are interpretive
ond actual changes may be graduol. J-4978-23 3/00
3. Groundwater conditions, if indicated, are at the time Figure A-15

of excavation. Conditions may vary with time.
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HEM 497823 Pits 3/24/00

Test Pit Log

Sample

Noter Lab
Content Tests

17

13 GS

HCO00-TP206 N 14883
E 11024

Depth SQOIL DESCRIPTIONS
in feet Approximate Ground Surface Elevation in Feet: 341
C:E (Medium dense), moist, brown, silty, grovelly SAND.
2]
3 (Dense), moist, gray, slightly grovelly, very silty, fine SAND.
4 ]
5 ]
6
7]
8 ]
9 1 — Grades to (very dense).
10
114
12 ‘
4 Bottom of Test Pit ot 12 Feet.
134 Completed 2/18/00.
14 Note: Very hard digging at 12 feet.
154 No seepage observed.
16
17
18
19
20

Test Pit Log HCOO-TP207 N 14815

Sample

S—-1

1. Refer to Figure A-1

=<

Water
Content

14

and symbols.

2. Soil descriptions and stratum lines are interpretive - -
and actual changes may be gradual. J-4978-23 3/00

3. Groundwater conditions,
of excavation.

for explanation of descriptions

E 11162

Depth SOIL DESCRIPTIONS
in feet Approximate Ground Surface Elevation in Feet: 341

o}
11 (Medium dense), wet, gray—brown, silty, gravelly SAND. (FILL)

Crushed rock. (FiLL)

(Very dense), moist, gray with brown mottling, silty, gravelly,
fine SAND.

[(<I o RN NN & B S OV RN N
PR U DU S R

Bottom of Test Pit ot 9 Feet.
10+ Completed 2/18/00.

] Note: Very hard digging ot 9 feet.
12 Nc seepage observed.

HARTCROWSER

if indicated, are at the time Fjgure A-16
Conditions may vary with time.
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HEM 437823 Pits 3/24/00

Test Pit Log HCOO-TP209 N 14444
E 10943

Scmple Wgter Lab Depth SOIL DESCRIPTIONS
Content Tests in feet Approximate Ground Surfcce Eievation in Feet: 302
el 32 O: (Loose), moist, bilack, silty, gravelly SAND with orgonic material.
S-2 € GS b
2+ (Medium dense), damp, brown to gray, very gravelly SAND.
34—
S-3 X 8 2] (Medium dense), damp, gray, slightly gravelly SAND.
5
6
74
8
9 -
]
104
114 - - -
12 (Medium dense), moist, gray, silty SAND.
2
13 (Medium dense), domp, gray, gravelly SAND.
14
154 -
4 Bottom of Test Pit ot 15 Feet.
15‘_ Completed 2/17/00.
174 Note: No seepage observed.
1€+
19+
20-

Test Pit Log HCOO-TP210 N 14355
E 10936

Sampie Water Depth SOIL DESCRIPTIONS
Content in feet Approximate Ground Surface Elevation in Feet: 297
0
] (Loose to medium dense), damp, gray-brown, slightly silty, slightly
(! gravelly SAND with roots near surfoce and few silt lenses.
s-1 [X 8 1
2 4
3 4
4 -
5 ]
6 -
7 4
8
1 (Medium dense), moist to wet, gray, slightly silty, gravelly,
9 B fine to medium SAND with few silt lenses up to 1—foot—thick.
10
11 4
12
13 4
14 o
s-2 [X| 15 15 .
1 Bottom of Test Pit at 15 Feet.
16 N Completea 2/17/00.
17 7] Note: No seepage observed.
18
19 j
20
4 4
as
1. Refer to Figure A-1 for explenation of descriptions mmo
and symbols. MER
2. Soil descriptions and stratum lines are interpretive - -
and octual changes may be gradual. J-4978-23 3/00
3. Groundwater conditions, if indicoted, are at the time Figure A-17

of excavation. Conditions may vary with time.

AR 044419




HEM 497823 Pits 3/24/00

Test Pit Log HCOO-TP211 N 14210

Scmoie Wgter Lab Depth SOiL. DESCRIPTIONS
Content Tests in feet Approximote Ground Surface Elevation in Feet: 324
0-
4 (Soft), wet, gray and brown, fine, sandy, gravelly SILT with trace
S-1 X 28 1‘_ organic material and debris (pieces of concrete about 4 to 6
2] feet in diometer). (FILL)
3]
_ 4] T T (Stiff), wet, gray and brown mottied, sandy, silty CLAY
s-2 X 20 AL 5] intermixed with (medium dense), silty SAND. (FiLL)
6 = T T T e e N o o
S-3 Z 16 . (Dense), wet, gray, slightly silty, slightly gravelly SAND with silt
7‘_ and sand lenses. (FILL
8
g 4 L e o —— o ———— s — e —— ——
10.] __ __Adjocent concrete slob ond wall.
1 (Very dense), moist, gray with brown mottiing, grovelly, very silty
12+ fine  SAND.
134
s-4 X 9 GS 14
- Bottom of Test Pit ot 14 Feet.
154 Completed 2/18/00.
16‘] Note: Very hard drilling at bottom of test pit.
174 No seepage observed.
184
194
204
a
Test Pit Log HCOO-TP212 N 13931
E 11132
Sample Water Depth SOIL DESCRIPTIONS
Content in feet Approximate Ground Surface Elevation in Feet: 311
0
] (Very soft), wet, dork brown, slightly gravelly PEAT and orgenic
1 SILT with some roots.
S-1 48 ) 4
S-2 19 1o Medium dense), wet, groy with brown mottling, slightly gravelly,
f gray 9 Yy 9 y
3‘_ { very silty, fine SAND.
4 -
5
6 -
7 - Grodes to gravelly.
8 -
9 . , - -
S-3 Z 12 ] (Dense), wet, gray, silty, gravelly, fine to medium SAND with
101 some non-silty sond lenses.
11
12+
13
14 A
15+
1 Bottom of Test Pit at 15 Feet.
16+ Completed 2/18/00.
174 Note: Groundwater seepage noted at a depth of 2% feet.
18
19 +
20-
| 2
AN
1. Refer to Figure A—1 for explanation of descriptions mmo
and symbols. MER
2. Soil descriptions ond stratum lines are interpretive
and actual changes may be gradual. J-4978-23 3/00
3. Groundwater conditions, if indicated, are at the time F"gure A-18

of excavation. Conditions may vary with time.
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Test Pit Log HC00-TP213 N 14685

Sampie Woter  LaP Depth
Content Tests in feet
0

GS

16
10

s-1 X

5-2

5-3

X

12
13
14
15
16
17
18
19
20

1
2
3
4
5
6
7
8
9

10
11

E 10950

SOIL DESCR\PT\ONS
Approximate Ground Surface Tievation N Feet: 329

(Loose 10 medium dense), moist, brown ond Qroy. silty, grovelly
SAND with troce organic material. (FILL) \

(Medium gense). wet, groy ond brown mottied, slightly gravelly,

very silty. fine to medium SAND.

(Dense). moist, groy. silty, grovelly,

Grodes to (very dense).

Bottom of Test Pit ot 12 Feet.
Completed 2/29/00.

Note: Very nard digging at 12 feet.
No seepage observed.

Test Pit Log HCOO-TP214 N 14876

E 10948

Sample Water Depth SO DESCR\PTIONS
Content in feet Approximote Ground Surface Fievation in Feet: 341
0
1 (Loose to medium dense), wet. gray ond brown. silty, gravelly
s-1 15 1 SAND.
2
3
4
5 Grodes to gray with browr mottling.
6
7
S-2 15 8 (Dense). moist, Qroy. gravelly, Vvery silty, gravelly SAND.
9
10 Grodes to (very dense).
11
Bottom of Test Pit at 11 Feet.
12 Completed 2/18/00.
13 Notes: Apandoned septic system pipe and draoin rock observed
14 in sidewall (gepth not recorded).
15 Very hard digging ot pottom of test pit.
No seepage observed.
16
17
18
g 19
~
b 20
z [ 1.
g /.‘
< 1. Refer to Figure A1 for explonation of descriptions
; ond symbols. m

2. Soil descriptions and stratum lines ore interpretive J'4978-23 3/00

ond actual chonges Moy be grcduo\.
3. Groundwoter conditions, if indicoted, oré

at tne time Figure A-19

of excavation. Conditions mMay vary with time
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HEM 497823 Pits 3/24 /00

Test Pit Log

Scmpie

S-1
S-2

Test Pit Log HCO0-TP216

X

Sample

S-1
S-2

1. Refer to Figure A-1

5

Water

Lab

Content Tests

2

Water

Content

12
19

and symbols.
2. Soil descriptions and stratum lines cre interpretive
and octual chenges may be gradual.

3. Groundwater conditions, if indicated, are at the time

of excavation.

GS

Depth

in feet

18]
19
20

Depth

in feet

(o

Lo b b b b b b bbb L

~0

HCO00-TP215

N 14400
E 10898

SOIL. DESCRIPTIONS
Approximate Ground Surface Elevation in Feet: 294

(Loose), moist, dark brown, sfightiy silty, slightly gravelly SAND
with orgonic material and some roots.

(Medium dense), moist, gray—brown, slightly gravelly, silty, fine to
medium SAND with Silt and Sand lenses.

(Medium dense), moist, gray—brown, slightly gravelly, very siity
fine SAND with silt lenses.

Grades to gravelly.

(Medium dense), moist, gray, slightly silty, gravelly, fine to
medium SAND.

(very dense), moist, gray, silty, gravelly SAND. (TILL)

Bottom of Test Pit at 14 Feet.
Completed 2/17/00.

Note: No seepage observed.

N 14786
E 10981

SOIL DESCRIPTIONS
Approximate Ground Surface Elevation in Feet: 336

(Medium dense), moist, gray and brown, silty, gravelly SAND with
mixed crushed rock gravei. (FILL)

§

—

(Medium dense), moist, brown, silty, gravelly SAND.

Grades to red—brown.

Grades to gray.

(Very dense), moist, gray with some brown mottling, grovelly, very
silty, fine SAND.

Sand ond Silt lenses intermixed at bottom of excavation.

for explanation of descriptions

Conditions may vary with time.

Bottom of Test Pit at 15 Feet.
Completed 2/22/00.

Note: Groundwater seepage noted at a depth of 14 feet.

HARTCROWSER
J-4978-23 3/00
Figure A-20
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HEM 497823 Pits 3/24/00

Test Pit Log HCOO-TP217 N 14615

Sample Weier  Lab Depth SOIL DESCRI!PTIONS
Content Tests in feet Approximate Ground Surface Elevation in Feet: 311
0~
§ (Loose®. wet, brown, silty, gravelly SAND with trace organic
S-1 X 1€ 1 materiai.  (FILL and 72°SOIL)
21 (Loose to medium derse), moist, gray and brown, silty, gravelly
S-2 X 12 3] fine SAND.
R 4]
s-3 (K 12 GS g (Dense), moist, gray, gravelly, very silty, fine to medium SAND.
6
74
8
9 4
104
114
124
134
144
154
: Bottom of Test Pit at 15 Feet.
16“_ Compteted 2/22/0C.
17‘_ Note: No seepage observed.
18-
19
20-
L ]
Test Pit Log HCO0-TP218 N 14219
Sample Woter  Lab Depth SOIL DESCRIPTIONS
Content Tests in feet Approximate Ground Surface Elevation in Feet: 296
O_
% (Medium dense), moist, gray—brown, slightly silty, fine
N to medium SAND.
S—1 7 E
X 2
34
s-2 X 13 4] ~
5] ° (Medium dense), wet, brown SAND.
6‘_ — Grades to gravelly.
74
8—1
S=-3 X< 23 AL 9 1 (Stiff), wet, gray with brown mottling to gray. silty CLAY.
10}
114
s-4 X 14 12 (Medium dense), wet, gray, slightly gravelly, very silty, fine SAND.
s-5 [ 13 134 o - : :
143 ] (Medium dense), wet, gray, siightly silty, gravelly SAND.
15-]
. Bottom of Test Pit at 15 Feet.
16 Completed 2/17/00.
174 Notes: Groundwater seepage noted at a depth of 4% feet
8] aond 13 feet.
L B Sidewalls caving from O to 8 feet depth.
194
20-
[ 4 4
as
1. Refer to Figure A-1 for explanation of descriptions
and symbols. mm
2. Soil descriptions ond stratum lines are interpretive
and actual chonges moy be gradual. J-4978-23 3/00
3. Groundwater conditions, if indicated, are at the time Figure A-21

of excavation. Conditions may vary with time.
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HEM 497823 Pits 3/24/00

Test Pit Log HCOO-TP219 N 13710

E 11279

Sampte Water Depth SOIL DESCRIPTIONS
Content in feet Approximate Ground Surface Elevation in Feet: 361
0+
1 Dense), moist, gray, slightl ravelly to gravelly, silty,
9 gntly g Yy
s—1 = 7 by fine to medium SAND.
24
3
4 ]
5
6 2%—inch plastic conduit mixed with some wood debris and
73 | T __scattereq concrete _pieces up to | foot in diometer __ __ _|
8
9‘_ . Grades to (medium dense).
10
114 — Grades to (very dense) with some concrete pieces and trace
k Y
S-2 X 8 12 organic material.
13
14 Bottom of Test Pit ot 12 Feet.
15 Completed 2/18/00.
] Note: Very hard digging at bottom of test pit.
1Gj No seepoge observed.
17+
j
184
194
20-

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

2. Soil descriptions and stratum lines are interpretive
and actucl changes may be groduol.

3. Groundwaoter conditions, if indicated, are at the tim
of excavation. Conditions may vary with time.

HARTCROWSER
J-4978-23 3/00
e Figure A-22
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APPENDIX B
LABORATORY TESTING PROGRAM

Hart Crowser
)-4978-23 -
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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
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
}-4978-23

Page B-1
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as curves on Figures B-2 through B-8 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,
Figure B-9. 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.

F:\Docs\Jobs\497823\SouthMSEWall(rpt).doc

Hart Crowser
}-4978-23

Page B-2
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Unified Soil Classification (USC) System
Soil Grain Size

=

l Number ot Mesh per inch

Size of Opening in inches Grain Size in Millimetres

(US Standard) ‘
o sea T @ o e o g 8 8s sz y 588 888 8
o © T NTe - PB= = & % e & T ® 2 &8 338 & 5e&8 &8 8 8
{ T 1 1 1 1 T+ T7T 13 i I o Frri T e b i
| ! eyl ! gttt ! [ ] RN ! |1 O | ]
§§ §88 €8 & g® ® w0 N TRe wa o« 88 38 8 5§§§§‘8“ §
Grain Size in Millimetres
COBBLES ] GRAVEL l SAND SILT and CLAY
Coarse-Grained Soils Fine-Grained Soils
Coarse-Grained Soils
GW | GP _ GM | GC | s W SP | SM | scC
*

*
Clean SAND <5% fines Y SAND with >12% fines

SAND >50% coarse fraction smalier than No. 4

Clean GRAVEL <5%fines Y GRAVEL with >12% fines
GRAVEL >50% coarse fraction larger than No. 4

Coarse-Grained Soils >50% larger than No. 200 sieve

2
Dyo)
&1< LS P
Dy X Deo

GMand SM Atterberg limits below A line with Pl <4

GPand SP Clean GRAVEL or SAND not meeting

requirements for GW and SW

Dgo \>4for GW
Dio

GWandSW |[—
>6 forSW

G Cand SC Atterberg fimits above A Line with Pt >7
* Coarse-grained soils with percentage of fines between 5 and 12 are considered borderline cases required use of duat symbols.

Dyo. D3 and Dy, are 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 I(-i)ighlyl
rganic
Soils with Liquid Limit <50% Soils with Liquid Limit >50% Soﬁs
Fine-Grained Soils >50% smaller than No. 200 sieve

60 T T T T T T T T 60
50 50
g CL
>
230 30
2
& 50 b MHorOH {20
10 —CL-ML ML =110
e - -
orOL
0 | [ | | l | ! L 0
8 0 10 20 30 40 50 60 70 80 90 100
é; Liquid Limit :"'
E —
5
© J-4978-23 3/00
Figure B-1
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PARTICLE SIZE DISTRIBUTION TEST REPORT

£ .
§ s 8% =3 &8 3 g g 8§ 8 §%E
100f : TP ‘ :
% e R '
i meV
: T —
I \
\\i_ : \." \
80 :
N i
70 R TR
[id \.L
g TNV
i N \
- AL N\
g " \\
] i ‘N
30 N
20 '
10
\
h:
ol i HEE { HEBE
200 100 10 L 0.1 0.01 0.001
GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % FINES
CRS. FINE CRS. MEDIUM FINE SILT T CLAY
o 0.0 8.7 3.5 3.1 12.0 32.8 39.9
o 0.0 5.9 24.0 5.1 11.6 27.0 26.4
A 0.0 0.0 1.2 1.0 26.6 65.6 _ 5.6
LL Pl Dgs Deo Dsp D30 D15 D10 Cc Cu
o 2.19 0.256 0.165
&) 13.1 0.754 0.360 0.119
A 0.615 0.341 0.287 0.207 0.155 0.109 1.16 3.13
MATERIAL DESCRIPTION USCs NAT. MOIST.
O Gravelly, very silty, medium to fine SAND SM 13%
O Silty, gravelly SAND SM 14%
A Slightly silty, medium to fine SAND SP-SM 18%
Remarks: Project: Third Runway South End
o)
m] Client: HNTB
A o Source: HC00-B200 Sample No.: S-4
O Source: HC00-B203 Sample No.: S-4
+  Source: HC00-B205 Sample No.: S-3
re
o 1-4978-23 3/14/2000
HARTCROWSER  FigureNo. B-2
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PARTICLE SIZE DISTRIBUTION TEST REPORT

£ . &
$ 2 &% f: 88 3 g § g3 g £Z%E
100 { N H
% ; ‘L\ ;
LN IN| |
o A =Nl
: { o :
. B :
N NN
% 60 5
z NN L
o ™ \
= :
1]
O
%
W 40
30
20
10
oL : N : : : HERE
200 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % FINES
CRS. FINE CRS. MEDIUM FINE SILT l CLAY
o 0.0 22.7 10.5 59 12.5 25.5 22.9
a 0.0 8.6 10.6 5.2 22.7 43.6 9.3
A 0.0 0.0 4.1 1.0 21.6 447 28.6
LL Pl Dgs Deo Dso D30 D1s D10 Cc Cu
o 26.1 1.70 0.473 0.152
D 8.67 0.542 0.393 0.242 0.129 0.0815 1.33 6.65
A 0.619 0319 0.258 0.113
MATERIAL DESCRIPTION UsSCs NAT. MOIST.
o Silty, very gravelly SAND SM 10%
O Slightly silty, gravelly SAND SW-SM 8%
A Silty, medium to fine SAND SM 22%
Remarks: Project: Third Runway South End
e}
o Client: HNTB
o O Source: HC00-B206 Sample No.: S-2
O Source: HC00-B207 Sample No.: S-2
A Source: HC00-B208 Sample No.: S-6
re
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HARTCROWSER  FigureNo. B-3
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % FINES
CRS. FINE CRS. MEDIUM FINE SILT CLAY
o 0.0 42 10.5 2.8 13.1 36.8 326
O 0.0 0.0 1.1 0.2 1.5 83.4 13.8
A 0.0 6.3 95 4.3 14.5 36.5 28.9
LL Pl Dgs Deo Dso D30 D1s D10 Cc Cy
o 422 0317 0.235
) 0.226 0.176 0.156 0.114 0.0777
a 5.43 0.351 0.256 0.0847
MATERIAL DESCRIPTION uUscs NAT. MOIST.
O Gravelly, very silty, medium to fine SAND SM 11%
DO Silty fine SAND SM 23%
A Gravelly, silty, medium to fine SAND SM 10%
Remarks: Project: Third Runway South End
o)
0 Client: HNTB
o O Source: HC00-B209 Sample No.: S-3
0O Source: HC00-B211 Sample No.: S-3
o Source: HC00-B212 Sample No.: S-3
| ¢ |
ek 1-4978-23 3/14/2000
HARTCROWSER Figure No. B—4
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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200 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % FINES
CRS. FINE CRS. MEDIUM FINE SILT CLAY
o 0.0 0.0 0.9 1.5 58 84.2 7.6
m] 0.0 3.2 10.6 6.0 18.2 34.1 27.9
LL Pl Dgs Deo Dso D30 D1s D1o Cc Cuy
o) 0.335 0.221 0.196 0.152 0.110 0.0880 1.19 2.51
O 4.09 0.394 0.282 0.0964
MATERIAL DESCRIPTION USCs NAT. MOIST.
O Slightly silty, medium to fine SAND SP-SM 10%
DO Gravelly, silty SAND SM 12%
Remarks: Project: Third Runway South End
o
o Client: HNTB
o Source: HC00-B213 Sample No.: S-3
O Source: HC00-B214 Sample No.: S-6
| 2 4
e 1-4978-23 3/14/2000
HARTCROWSER  Figure No. B-5
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
o + 3" % GRAVEL % SAND % FINES
CRS. FINE CRS. MEDIUM FINE SILT CLAY
o 0.0 9.1 5.4 5.2 16.2 38.6 25.5
O 0.0 4.2 11.2 5.0 143 42.1 23.2
A 0.0 13.7 4.6 24 10.8 47.6 20.9
LL PI Dgs__ | Deo Dso D30 D15 D10 Cc Cu
o 427 0.366 0.266 0.112
O 5.13 0.354 0.264 0.123
JaY 13.1 0.327 0.253 0.137
MATERIAL DESCRIPTION uUscs NAT. MOIST.
O Gravelly, silty SAND SM 17%
D Gravelly, silty SAND SM 20%
A Gravelly, silty, medium to fine SAND SM 13%
Remarks: Project: Third Runway South End
o
] Client: HNTB
A o Source: HC00-TP202 Sample No.: S-3
O Source: HC00-TP203 Sample No.: S-3
A  Source: HC00-TP204 Sample No.: S-2
”e
e J4978-23 3/14/2000
HARTCROWSER  FigucNo.B-6
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % FINES
CRS. FINE CRS. MEDIUM FINE SILT CLAY
O 0.0 4.1 2.9 1.3 9.7 48.4 33.6
o 0.0 153 23.0 7.7 19.0 31.9 3.1
JAY 0.0 8.6 3.2 2.2 9.8 28.7 47.5
LL PI Dgs Deo Dso D30 D1s D10 Cc Cu
o 0.487 0.233 0.176
] 19.2 3.91 1.18 0.362 0.224 0.176 0.19 22.25
A 1.27 0.209 0.101
MATERIAL DESCRIPTION uUscCs NAT. MOIST.
O Slightly gravelly,very silty, medium to fine SAND SM 13%
D Very gravelly SAND SP 6%
o Slightly gravelly, very silty, medium to fine SAND SM 9%
Remarks: Project: Third Runway South End
o]
O Client: HNTB
A o Source: HC00-TP206 Sample No.: S-2
o Source: HC00-TP209 Sample No.: S-2
o Source: HC00-TP211 Sample No.: 5S4
[ J-4978-23 3/14/2000
HARTCROWSER  Figure No. B~7
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % FINES
CRS. FINE CRS. MEDIUM FINE SILT CLAY
o 0.0 9.6 13.7 9.6 15.1 30.3 21.7
0 0.0 0.0 5.6 4.6 233 50.3 16.2
A 0.0 12.2 2.2 33 13.6 32.8 35.9
LL Pl Dgs Deo Dso D3p D15 D1o Cc Cu
o 11.3 0.779 0.387 0.155
o 0.906 0.366 0.295 0.165
A 3.98 0.302 0.204
MATERIAL DESCRIPTION UsSCs NAT. MOIST.
O Silty, gravelly SAND SM 13%
DO Slightly gravelly, silty, medium to fine SAND SM 9%
A Gravelly, very silty, medium to fine SAND SM 12%
Remarks: Project: Third Runway South End
o]
O Client: HNTB
A o Source: HC00-TP213 Sample No.: S-1
O Source: HC00-TP215 Sample No.: S-2
s Source: HC00-TP217 Sample No.: S-3
[ 2 J
o 3-4978-23 3/14/2000
HARTCROWSER  FigureNo.B-8
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LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUID LIMIT
Location + Description LL PL Pi -200 USCS
® Source: HC00-B205 Sample No.: S4
CLAY.SILT 19 14 5 CL-ML
B Source: HC00-TP211 Sample No.: S-2
Lean CLAY 31 21 10 CL
A Source: HC00-TP218 Sample No.: §-3
Lean CLAY 32 17 15 CL
Remarks: Project: Third Runway South End
[ ]
|
A Client: HNTB
Location:
[ ]
e 1-4978-23 3/14/2000
HARTCROWSER  Figure No.B-9
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Anchorage www. hartcrowser.com
2550 Denali Street, Suite 705

Anchorage, Alaska 99503-2737

Fax 907.276.2104

Tel 907.276.7475

Boston

100 Cummings Center, Suite 331G
Beverly, Massachusetts 01915-6123
Fax 978.921.8164

Tel 978.921.8163

Chicago

626 North Western Avenue
Lake Forest, lllinois 60045-1921
Fax 847.295.3033

Tel 847.295.0077

Denver :

274 Union Boulevard, Suite 200
Llakewood, Colorado 80228-1835
Fax 303.987.8907

Tel 303.986.6950

Eureka

317 Fortuna Boulevard
Fortuna, California 95540
Fax 707.726.9146

Tel 707.726.9145

Fairbanks )
1896 Marika Street, Unit 1
. Fairbanks, Alaska 99709-5545
Fax 907.451.6056
Tel 907.451.4496

Jersey-City.. . )

75 Montgomery Street, Fifth Fioor
Jersey City, New Jersey 07302-3726
Fax 201.985.8182 .

Tel 201.985.8100

Juneau
. 319 Seward Street, Suite 1
* Juneau, Alaska 99801-1173
) Fax 907.586.1071
g . Tel.907.586.6534

"% Long Beach
'+* ‘One World Trade Center, Suite 2460
JLong Beach, California 90831-2460
.~ Fax 562.495.6361
*. Tel 562.495.6360

_ ‘Portland .

. Five Centerpointe Drive, Suite 240
- Lake Oswego, Oregon 97035-8652
Fax 503.620.6918 . . :
~Tel 503.620.7284 .

Seattle -~ R

1910 Fairview Avenue East

Seattle, Washington 98102-3699

Fax 206.328.5581 a Printed on a minimum 10% recycled post-consumer fiber.
Tel 206.324.9530
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