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SUBSURFACE CONDITIONS DATA REPORT

PHASE4FILL
THIRD RUNWAY EMBANKMENT

SEA-TAC INTERNATIONAL AIRPORT

INTRODUCTION

This data report compiles information on subsurface conditions, based on

geotechnical and hydrogeologic field testing and laboratory testing to support
the Phase 4 Fill construction for the Third Runway Embankment Project at the

Sea-Tac International Airport. A list of documents that include original

presentation of the data is provided in the references section. The companion
document to this data report is the Phase 4 Engineering Report, which provides

discussion of our engineering analyses and geotechnical recommendations for

the plans and specifications.

The site is located at the Sea-TacInternational Airport, in SeaTac, Washington

(refer to Figure 1, ViciniW Map). Figure 1 shows the area where we periormed

explorations for this study. The shaded area of Figure 1 is presented on Figure 2.
Site and Exploration Plan, showing exploration locations.

We have organized this report into several sections. The main text begins with a

summary, of the geologic units we encountered followed by a more detailed
discussion of subsurface conditions. This is followed by a discussion of the

hydrogeologic conditions and testing information we have obtained from our

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

PURPOSE AND SCOPE

This report provides information on subsurface soil and groundwater conditions

for the planned Phase 4 Fill for the Third Runway based on explorations within

the areas noted. The Phase 4 Fill, as used in this report, includes areas north and

south of South 156th Way as well as additional Phase 4 fill (alternate bid item)

that might be added to the west of the proposed Phase 4 fill area. The

information presented herein provides the basis for geotechnical engineering
analyses and recommendations presented elsewhere.

Information presented herein was obtained in general accordance with Tasks

1.03, 1.13, and 1.3.5 presented in our proposal dated April 5, 2000. This report

has been prepared for the use of HNTB and the Port of Seattle for the site and
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project described herein. We completed the work according to generally

accepted geotechnical engineering practices in the same or similar localities,
related to the nature of the work accomplished, at the time the services were

accomplished. We make no other warranty, express or implied.

GENERALIZED GEOLOGIC DESCRIPTION AND SUBSURFACE SOIL CONDITIONS

This section provides a description of the geologic and subsurface soil
conditions within the Phase 4 Fill,shown on Figure 2, based on our recent

explorations at the site and explorations by others. The area of the proposed
Phase 4 fill is shown by the dashed line on Figure 2.

Generalized Geologic Conditions

Various existing reports (AGI, 1998 and Hart Crowser, 1999a, 2000a, 2000b
and 2000c) describe the generalized geologic conditions for areas at the north

end of the proposed runway and along part of the west side, including part of
the area covered by this report. In summary, the following geologic units have

been identified at the Third Runway project site:

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

gravel);

• Alluvium (primarily soft to stiff, peat, clay, and silt; and very loose to medium

dense, fine to medium sand);

• Recessional Out, rash (primarily medium dense to dense, silty, sand and

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

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

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

• Lawton Clay (ve_ stiff to hard silt and clay).

Subsurface Conditions

Subsurface soil conditions interpreted from materials encountered in

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

explorations occur due to the variability in gradation, moisture content, and
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density/consistency of soilsat 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 asany recommendations based on those interpretations.

The subsurfaceconditions beneath the Phase4 North Fill (north of South 1S6th

Street), the Phase 4 South Fill (south of South 156th Street), and the additional

Phase 4 Fill (west of Phase 4 South Fill)were evaluated separately.

Phase 4 North Fill Area

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

Loose to Medium Dense, Slightly Gravelly to Gravelly, Slightly Silty to Silty,

SAND with some Organic Material. These sandswere encountered in most

explorations at the ground surface in a loose to medium dense condition. Roots

and other organic materials were observed to about 2 feet in depth. This unit
extended from the ground surface to depths from 4 to 13 feet. In test pits
HC99-TP17 and HC99-TP26, this layer was interbedded with a 2.5-foot-thick

layer of stiff sandy silt and a 1-foot-thick layer stiff slightly gravelly, very sandy silt,

respectively.

Soft to Hard, Slightly Sandy SILTS and CLAYS. This unit was encountered in all

the explorations except AT97-B58 and HC99-TP26. The thickness of this layer
varies from 3 to 8 feet.

Medium Dense to Dense, Gravelly SAND and Sandy GRAVEL. Except for

HC99-TP16 and HC99-TP17, this unit was encountered in all of our explorations

with a thickness ranging from 1 to 10 feet.

Dense to Very Dense, Slightly Gravelly, Silty SAND, or Hard, Slightly Gravelly,
Sandy SILT. This material was encountered in most exploration, except in

HC99-TP16 and HC99-TP17. The laver was encountered at a depth from 14 to

23 feet below existing ground surface. The coarser materials were encountered
in HC99-B61, HC99-B64, HC99-B72, and HC99-TP26, while the finer materials
were encountered in HC99-B58 and AT97-B58. It should be noted that for

HC99-TP26, this laver was overlain by a 3-foot-thick layer of medium stiff, sandy,

silty clay.

Phase 4 South Fill and Additional Phase 4 Fill Area

This area is fairly similar to the Phase 4 North Fill area, with the exception of the

deeper layer of very gravelly sand to sand,/gravel. In this area, we encountered:
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Loose to Medium Dense Sands, with varying amounts of Silts and Gravels,

and some Organic Material. This unit was encountered throughout the site
from top of existing ground surface to depths ranging from 4 to 12 feet.

Soft to Medium Stiff and Stiff, Sandy Silts. This layer was encountered in most

of the explorations, with thickness ranging from 3 to 9 feet.

Medium Dense to Dense and Very Dense Sands, with varying amounts of Silts

and Gravels. This layer was encountered in most explorations, and was called
out as either Glacial Till or Outwash material.

Hydrogeologic Conditions

Groundwater Occurrence

Groundwater was encountered in most borings during drilling for this phase of

work. The water levels observed in the open borings at the time of drilling

(ADT) and prior to monitoring well installation and development are shown on

the boring logs (Appendix A).

Groundwater Monitoring

Seven monitoring wells were installed within the area of the Phase 4 Fill. At the

present time, four wells have been decommissioned or abandoned, while the

remaining three wells are still intact. For these three wells, groundwater

elevation are being collected monthly to gain a better understanding of seasonal
fluctuations in groundwater elevations and flow patterns in the Phase 4 Fill area.

The most recent set of depth to water measurements was collected on October

I0, 2000. The available data are compiled and presented in Table A-I.

Hart Crowser Page 4
)-4978-28

AR 046214



CLOSING

Hart Crowser appreciates the opportunity to provide this information. Please

call if you have any questions.

Sincerely,

HARTCROWSER,INC.

JOSTEINAASEN MICHAEL J. BAILEY,P.E.
Staff Geotechnical Engineer Project Manager

F:\Docs_lobs\497828\ Phase4F 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 soilsunderlying the project site addressed by this report. The
discussionincludes information on the following subjects:

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

• Excavation of Test Pits;
• The Use of Cone Penetrometer Probes; and

• Water Level Measurement.

Explorations and Their Location

NOTE: The explorations for this study were compiled from earlier reports. To

expedite production of this report, some explorations not located within the
Phase 4 Fill area limits had to be included. Figure 2 should be consulted to

verify whether an exploration falls within the Phase 4 Fill boundary.

This report includes the following subsurface explorations:

• Borings

HC99-B58, HC99-B61, HC99-B64, HC99-B72, HC99-B75 through
HC99-B77, HC99-B79, HC99-B80, HC00-B142, HC00-B300, and HC00-

B303 through HC00-B306

• Test Pits

HC98-TP3 through HC98-TP12, HC99-TP3 through HC99-TP6, HC99-TPg,

HC99-TPlO, HC99-TP13 through HC99-TP18, HC99-TP26 through

HC99-TP29, HC99-TP32 through HC99-TP36, HC99-TP36A, HC99-TP36B,

HC99-TP36C, HC99-TP36D, HC99-TP37 through HC99-TP40, HC99-TP44,

HCO0-TP125 through HC00-TP128, and HC00-TP300 through HC00-TP305

D, CPT Probe

HC99-P07

The exploration logs within this appendix show our interpretation of the material

encountered based on drilling (or excavation), sampling, and testing data. They

indicate the depth where the soils change. Note that the change may be

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

according to the methods presented on Figure A-1A - Key to Exploration Logs.
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This figure also provides a legend explaining the symbols and abbreviations used
in the logs.

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

In the field, locations for borings and test pits designated J-4978-06 were

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

survey topography shown on the figures.

In the field, locations for borings and test pits designated J-4978-16 were located
using GPS survey by Hart Crowser on October 1, 1999. Port of Seattle
surveyors performed x, y, z survey for all wells on October 13, 1999, which

replaced the GPS locations. GPS coordinates were used for the test pits. The

ground surface elevations of the test pits can be interpreted from the aerial
survey topography shown on Figure 2.

In the field, locations for borings and test pits designated J-4978-18, J-4978-21,

and J-4978-23, -26, -27, and -31 were located by using a global positioning
system (GPS) survey by Hart Crowser. Port of Seattle surveyors performed an x,

y, z survey for the top of the casing elevations of the wells and ground
elevations for piezocones, test pits, and some borings completed without wells.
Where available, the Port's survey supersedes the GPS locations. Where Port

survey data are not available, ground surface elevations were interpreted from
aerial survey topography shown on Figure 2.

For all explorations, the method used in the determination of their locations

determines the accuracy of the location and elevation of the explorations.

The Use of Auger Borings

With depths ranging from 15.3 to 34.0 feet below the ground surface, five

hollow-stem auger borings, designated HC99-B58, HC99-B61, HC99-B64,

HC99-B72, HC99-B75 through HC99-B77, HC99-B79, HC99-B80, HC00-B142,

HC00-B300 and HC00-B303 through HC00-B306, were drilled from June 4,
1999 to August 10, 2000. The borings used a 3-3/8-inch inside diameter hollow-

stem auger and were advanced with a truck-mounted drill rig subcontracted by

Hart Crowser. The drilling was continuously observed by an engineering

geologist from Hart Crowser. Detailed field logs were prepared of each boring.
Using the Standard Penetration Test (SPT),we obtained samples at 2-1/2- to
5-foot-depth intervals.

Hart Crowser
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Groundwater level in the borings were noted at the time of drilling (ATD) and

following installation and development of observation wells where noted on the

boring logs and shown in Table A-1.

The borings logs are presented on Figures A-2 through A-16 at the end of this

appendix.

Standard Penetration Test (SPT) Procedures

This test isan 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 _6 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 laborato_, for

further testing.

In the Event of Hard Drivin_

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

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

grain soils,a 3-inch-diameter thin-walled steel (Shelby) tube sampler was pushed
hydraulically below the auger. The tubes were sealed in the field and taken to

our laboratory for extrusion and classification.

Excavation of Test Pits

Fifty test pits, designated HC98-TP3 through HC98-TP12, HC99-TP3 through
HC99-TP6, HC99-'I'Pg, HC99-TP10, HC99-TP13 through HC99-TP18, HC99-

TP26 through HC99-TP29, HC99-TP32 through HC99-TP36, HC99-TP36A,

HC99-TP36B, HC99-TP36C, HC99-TP36D, HC99-TP37 through HC99-TP40,

HC99-TP44, HC00-TP12.5 through HC00-TP128, and HC00-TP300 through
HC00-TP305, were excavated across the site with a tractor-mounted backhoe.

The test pits were excavated on July 30, 1998 through May 2, 2000. The sides

of these excavated pits offer direct observation of the subgrade soils. The test

pits were located by and excavated under the direction of an engineering
geologist from Hart Crowser. The geologist observed the soil exposed in the

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

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

noted groundwater levels or seepage during excavation. The densi_'/

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-I 7 through A-41.

Piezocone Penetrometer Probes

We used a piezocone penetrometer to probe the subgrade soils for this study.

Completed by Northwest Cone Exploration, the probe, designated HC99-PO7,
was advanced to a depth of 16 feet below the ground surface. It used a

Begemann type cone (See Figure A-1B). The system was mounted on a truck

which provided the necessary reaction for the applied loads. The cone probe

configuration used in the investigation is similar to that shown on Figure A-1B.
This figure also shows the classification method used to develop the soil

behavior index represented on the individual logs for classification purposes.
The piezocone is arranges to measure the following parameters, which are used
for the soil classification:

• Tip resistance, qT in tsf (corrected resistance to soil penetration developed at
the cone tip);

Hart Crowser
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• Friction resistance, fs in tsf (resistance to soil penetration developed along

the friction sleeve); and

• Pore water pressure behind the cone tip, U_ in psi.

The log of the piezocone probes proposed by Northwest Cone Exploration is

presented on Figure A-42.

Cone Penetration Test Procedures

The electric piezocone penetTometer test procedure involves hydraulically

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

centimeters per second and subsequently monitoring soil and pore fluid
response near the conical tip. The cylindrical rod at the bottom of the drill string

houses the pressure transducer and load cellswhich, during probing, measure

the parameters indicated above. The resultsare often used with engineering

judgment in conjunction with other tests, preferably the SPT procedure, which

allows soil sample collection for direct comparison purposes. Tests were

performed in general accordance with procedures outlined in ASTM D 3441,
Standard Method for Deep, Quasi-Static, Cone and Friction-Cone Penetration
Tests of Soil.

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

reaction for the applied loads. The cone tip has a surface area of about 10
square centimeters (cm"_)and an angle of 30 degrees from the axis. The friction
sleeve has a surface area of about 150 cm:. Prior to testing, a plastic filter

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

the cone tip. This filter element transmits pore pressuresto the transducer.

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

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

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

The classification method used to develop an interpreted soil profile is based on

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

collected with a penetrometer system of this type.

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

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

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

Lunne et al., 1997 (refer to Figure A-1B) according to the following equation:
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Ic = _]{3- log[Q-(I- Bq)]}"+ [I.5+ I..3.log(F)]2

Where,

Ic = Soil behavior index

Q = Normalized cone tip resistance
qr --0"_

Q-
_BI,o

qT = Corrected cone tip resistance

avo = Total overburden stress
O'vo = Effective overburdens stress

Bq -- Normalized pore pressure
Au

Bq-
qT --G,.o

F = Normalized friction ratio

f,
R: - •100%

q r -a,.o

/s = Sleeve friction

Using the above equation and the classification chart presented on Figure A-18,
we were able to develop the interpreted soil profile provided on Figure A-42.
The classification chart used for this study has been established based on
observed soil behavior from numerous studies for various soil types.

Water Level Measurement

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

0.01-foot increments. Depth to water was measured below the top of casing,
and recorded to the nearest hundredth of a foot. Depth to water was converted

to groundwater elevation using survey information for the top of casing in the
wells. Depth to water data and groundwater elevations are summarized in
Table A-1.
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Key to Exploration Logs
Sample Description
Clcssificotiom of sobs in tmis reoort is Oose¢ on v_suol fielc ono IODOFOtOry OD,cervotio_s wf'iCh ir_clgoe oensity/'Cons:stency,

mOiStUre conclitio_, groin size. anc Dlosticity estimotes Cncl SnoulC nOt De construeC tO ;_"O,y fielC nOr IcDorctory test_,'_
untess oresentec herein. VisuOI-rnanuo, closs[ficotion metnoos of ASTM D 24BB were useo as on iOentlfico'iom guroe.

Soll oescriotions consist of the foHowlng:

Denslty/consistency. r_oisture, coJor, minor constituents. MAJOR CONSTITUENT. ooOit;onc_ rerncrks.

Density/Consistency
Soll Oensity/consistency in Dorings is reiote0 primorily to the StonccrO Penetrotion Resistance.
Soil 0ensity/consistency in test Oits is estimate(: 0ose0 on visuot ooservot,on one ,s Drese, te0 oarentneticoLly on the test pit logs

Stanoar_ S[¢_.=or(:l Aoo?o=imote
SAN_ o" GRAVEL Penetrotio" SILT or CLAY Pe-.etrotlo_ Sneer

Resistance (N) Res.stcnce(N) Stre'_gC"
Density i,, B_ows/;oo: Consistency in Brows�Fop'. i,. TS;

Very loose 0 - 4 Very sof: 0 -- 2 <0.125

Loose 4 - 10 Soft 2 - 4 0.12 =_- 025

Meciiur_ Cerise 10 - .30 MeOiurn Stiff 4 - 8 0.25 - 0.5

Dense 30 - 50 Stiff 8 - 15 0.5 - 1.0

Very oe'_se >50 Very stiff 15 - 30 _.0 - 2.0

Horc >.30 _ "

Moisture Minor Constituents Es..m=_eo=e_=e_,=_,
Dry Littleoerceotible _ois',.;,e Not iaent;fieCin peso-:)t;o" 0- 5

Dc'_D Some oerceo_,Die mo,s:ure. 0roDcD_y De,Ow OOtir"%;m" S:igntly (clOyey. silty, etc.) 5 - _2

MOiSt PKODCDIy neor ODtirnur_ r"_OiSture ConI_ent C:cyey, silty, sonoy, grove.y 12 - `3C

We: Muc_, oercept_o_e "_ois_-e. orohc'_y coove optimum Very (c[oyey. silty, e'r'. _, x0 - 55

Legends Test Symbols

Sampling Test Symbols cs c_c;nS;zec'.:ss;f;cc:,o_
30RrNC SAI_P_E S CN Consoliactio_

_. UL, _nconsodCctec _nCro_e¢ T-.OW,OlSo_t Sooc"

CU Co'_so,icoteo ..-crci_ec "rriox;o!

"_ Shelby T_oe , :
CD Co-soiicotec D'c:_ec Tricx;c_

,.,....-

C_tti_gs Qb Uncon f;neC Coe"oress,o-

,mF Core Rum DS Direct S_ec_

No Sample Recovery K Pe,_neco;;ty

P_ DocKe_ Oe,',el, o"_ e: e,
T_oe Pusneo. Not D,';ver, Aoorox_c'e Co",_oress.ve Slreng:h ;_ TSF

T'ST OIT SAMPLES TV Torvone

Crco (Jot) Aoorox;"_ote Sr'ecr St,ength ;m TS;"

CBR CcGfor"c 9ec,'_g Rc'.:o
Z Bog

MD MOiSture De-s;;y Relot Or_sr',D

'_ AL A[ terbe?g Lir"HIS
Sme,Dy TuDe

: II Woler Con'e_lt im Pc,cent

Groundwater Observations I :- _,c_,oL:_,=-- %cturc!
[ P_O$|iC Limm;t

_ Surfcce Secl "_1_ PnotolonizotiO," _)etec:or

Reccir;

F"

, CA Che"_icc_ A_cys;s

V Grouncwote, Leve! o_ Dote DT In S,tuDensl_y -est
(ATD) At Ti_e o_ DriIH.g

-_-' i "-li ___ I Oose?votio_ We,' rio Or Slot:co Sect:o-
J •

u
i 0 OrounOwcter Seeoc_e

J-4978-28 11100

Figure A-1A

AR 046225



Electric (Piezocone) Cone Penetrometer
Schematic of Electric Piezocone (Typical)

I

Inclinometer (Ix & ly)

Thermtstor('1")

Load Cells -----,_..._._ _ _ FrictionSleeve (Fs)

Transclucer(U)

PorousFilter
Eternent --_

Cone T_D(Qc)

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

CENTER _'ORZONAL CLASSIFICA13ON _'ZONES 0¢ RADII Ic)

4 '=_- ,NC"E_,NO ZO_ 'sO"_ha,,iorType
DIL,ATICN

setlslbvefine grained
tNCREASING I INCREASING I ,

PLASTIC HARDENING OVECICONSOUOATION 2 organic soils - peats

__5/--__4/ 3 clays -clayto _Ity day

,oo- 6 // 4 siltmixtures,dayeysilttosiltyctay
1:13 5 sand mixtures - silty sand to sancly silt

6 sands - c_eansand to sillysand

C_ qT" Fv_

,o E _ 3 u-._
" INCREASINGLY / _.( J//f:_,"¢_ BC ] =
-- COLLAP_BLE /_v@._ / qT " Fro

: F= qr. Fvo X100%

• J

I I ' I Ii _ : I I I I _11

°' '° '° /,I,_I_'O_WSER
F(%) J.4978-28 11100

Figure A-1B
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Vicinity Map
" " M :F'- =< e- -, " ;*

""_,., _,-RIVERTON ,..

Figure 2 _"......
(i "= _. 12_L

' , _t.__ " *,'_ ,,..r _',...._-" _-"_-'-T"'

...... ill '

Outline of Proposed ;;:.',z_TERNATIONAL _ ,

3rd Runway Project __.:_/_,_o_:.'-,-,-.[
!'X_ 5E_,.TAG; _: : '-*

/'

_.... ' ,,\ -
_:: _ ....\ _ .- , ;_

, _._-_:J . • _ _"

-/

_-. _
.r; 3Z" m --- --'-Z

- r_' =, -C ;'" -- " "

h

...... _. _ . _ ": .. -. ".'. -.,

0 200O 40OO

Scale in Feet

Er-,

J-4978.28 11/00

Figure 1
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Boring Log HC99-B58
N 21254
E 10892

STANDARD I::'ENETRATiON LAB

t RESISTANCE' J'i TESTS

So;t DescriDtior_s Death SaerlDle • BIO_ D@_' FOOtToo of Cosing Elevation in Feet: 293.50 ;n Fee:

Ground Surface EPevationin Feet: 291 0 1 2 :0 20 50 100

Loose, moist, ton to brown, sligntty
9rovelly SAND. " S- 1

T5 q--

Meoium st;if, too;st, browr" one toe [ S-2 • (S-31===2 e.
mottte_, scnOy, very silty CLAY. I _ 2.5.3.5

I 5-3 P ===3.25.

t
Dense. gray, moist, to wet, s,ightly _ l I

I
r
F

, r s-8 iii!i
am:or," o; Boring c: 2'L5 =ee: --25

Comp:e:ec •:/9/99 _r-F" iF
--50 ill,

E
L

-,-_5

I

L I'
L

--.e.C' 1 [ ! !

' I f
i i 'I

.t,_5 _ I . .

i ,i '1

L

, i i!
r
r-

±5c .....
= _ 6 !C 20 50 100
" • Wo[e" COflteP[ ,m Defcertt

J£ J

[nr_- _ _efe r tO ;'igure A-1A for exoioootio_ Of clescr;Dt:O'_S
- e_d symoo,s,

,8 o_ 2. So;' aese'riDtions0_: StrOtum lines ore ;r'terD,e::ve __11_0_1_=_
- o CnC CCtuClCnonges mr:y De grcCuO:.
2 =_ .3 C,_o_nawc:e- =e_e,, ;f ;oo:ccte:, ;s :: t;,'_e o' o.;i,.; J'4978-18 11/99
z ._ (ATD) Or for _,o_e soecif;e e'. Leve: '--oy very w,tn t,"ne._-=- Figure A-2
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Boring Log HC99-B61
N 20,989
E 10,930

STANDARD PENETRATION LA.=

Soil De$criDtions De=t_ R TESTS
Too of Casing Etevotion in Feet: 303.94 in Feet Semele ESISTANCEBlows Der Foot
Ground Sutfcce Elevotior_ ;n Feet: 301.8

(Loose), OomD. Drown, very silty, fine --0 1 2 5 10 20 50 100

SAND with orgonic meterioI G-

Loose to mecliurn eense, clomp. Drown to S

grey, medium to fine SAND
Troce orgen;c meter;el.

_ / s-3S-2 - A_GS

Soft, mo;si, green-gray, slightly soncly, ATD

SiltyCLAY. ' I/_]

s_igntiy greve_iy shty SAN_. _.

s- ii
Very Cense. roots',,grey. si;ghUy ! /

g-ove,ly, very silty SAND. _- / ! i

.L20 //

F /
/ S-5

l / ' 50/,,=/ L
r / l iL
I 1// _ t i

' 1 S-6 i II ,98/_
' 9oltom of Bor;n_ c: 27.8 _'ee:, F ,_ ,

Com:ieted 9/27/99 L / I _1 I ' ;li

i i ! F [ii1 _
-3o,_ _, il It ill!

_ c li!
435 . f/:!

'-40 _

, 'if/t!
' 2,_ i,. [_I/i_![
i _ 2 5 '_0 20 50 '0C '

• Wcter Conte_t ;n Per=en{

8 _ !. Refer to Figure A-I re- exo:one:ion of eescriot;or's J J
"-__ ono symoo_s r

c.: ._= 2. So;; oescriot._ons e"_ strotz,"_ li,_es ore r'terr_ret;ve

z _ one cct_,o, cnonges moy De groCuc'. _Oll_
;' _ -3. Orouncweter level, if ;n0;cete¢. is ct t;_e of Or;lling

(ATD) or for Ccte soec;f;eC Leve! moy very w;t_ t;,'_e J'4978-18 9/99
Figure A-3
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Boring Log HC99-B64
N 20681
E 10761

STANDARD PENETRATION LAB
Soil Descriptions RESISTANCE TESTSOeottn

in FeetToo of Casing Devotion in Feet: 294,.20 SornD_e• Blows !Oer Foot

Ground Surfoce Elevotion in Peer: 292 0 I 2 5 10 20 50 100

fine SAND with some orgonic moterioi.

_, s-_

Loose tO rneOiu_ oense, too;st tO we', i I , 1: I ;
brown, groveHy SAND.

" ' S-5 P -35. AL

! L I I, I r'd I::
E ' ' iR"

I Very cense, moist to wet, groy, siily, fin L S-, I_,1 F , ] • :1 ,!

SAN_ witr_ groveliy inclusio.$. 20 I ', I ; , i lI, . i , I r_' .'

'r i !!ii!__i '!!i
25 i ' ' '

r i [ ,,,N ,,t s-9 ;2
, r _ i!i

! ill ,
- I I_i I iI

] S-I0 •

9ot:0-- o' Boring ct ,.34.0Feet. '
Como=eteo ;_/8/99. --35 :

' fi; : i'
t'j_, lil

r- i , i

145 _ II ' ,, i,t!,

_ i ' i i ,_, ,'!i,
_ r

250 ': 2 '"',o , i= 20 5o'_oo
• Wcte,Comen_ in Oe,ce'_

ll'l
r-r,T, ". Re_e" to Fgure A-1A for _,x_lo_,ctto_ of Oesc.r;ations

- OnC Sy_OOtS

_ 2. So:l Oescrotions onC slrot,;'_ ,ineS O_e ;nte_Dre',;ve _OW_F_
_ one oc:=;or ChOnges racy De grocuOi.

_"_ 3. C'o=no*c_e.,e,_. :! ;n01_::_c.;s o" ',_e o: _,;,,;ng J-4978-18 11/99m

z ¢ (ATe)) O" for cote sDer;flec. Leve, racy very w:t_ time Figure A-4
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Boring Log HC99-B72
N 21023
E 10730 STANDARD PENETRATION LAB

Soil Descriptions Dept. Sample RESISTANCE "rESTS
To;) of Cos;rig Flevotion in Feet: 283.81 in Feet • Brows _e, Foot

Groune Surface Elevot;on ;n Feet:282 O I 2 tO 20 50 'J00

Loose. oareD, brown, s|igntly gravelly ; G-1 _

SAND w;tn some organics.

Stiff, wet, gray, slightty SOnOy, c_oyey . 5 V

_ : S-2

"F 10 s-3 P

I ATD

MeCiurr aense to very oense, wet, gray, L s-4 _ -CS

Si;gntly grovelly, very S;lty. SAN_ witn : i_-increasing grove! content witr ceptn. _-15

L
I S-5

, S-6 ,50/5

_o;:o_ of Bonng ct 23.g ;eel F"
Com_tetec 1t/8/99. _-25 11 r; ; il;:=

I- r I lli I '' _

+35 ' I ' I .... I .

I; li !i

:__.o !!I!!'I !

i i _ti

! 1._d_!t'I _
_' 50 : 5 _0 20 50 _00

.= • Water Content ;n Pc,cedE

LJ

r_r_
;Refer to F;gure A-1A for exolonot;on of aescri:)tlons-_

o= _ 2. So_l Oescrot:o_s one stra;um li'_es ore i_te,p,e,.;ve

8 c_ oc:_o: c_cn_es may be g,oouol. J-4978-18 11/g9
_" _ .3. GrO_,mCtwCte, :ever, ;! ;ma;cote_, ;s ct ti,'ne o_ C_r;:_ng

&z ¢:" (ATD) or for ccte sDecif;ec. Leve_ rnoy vory w,_n time. Figure A-5
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Boring Log HC99-B75

ST4ND4RD PENETRATION L,:E
Sod Descriptions oenm IRES[STANCE TESTS

Aoprox GroundSurface Elevatponin Feet" 284 in =eet Samope • BIo*s Der Foot
i 2 5 to _ 5_ mOO

L i
3 incnes of AsDhan over loose, wet. (
gray to Drown. Slightly gravelly SAND. r

S-I

Petroleum-like odor ¢5 A

Ned=urnstrait, too=st,gray to green, san(3/ _- S-2

S-3

MeO,umdense toaense, wet.bro,n to _

gray. st,ghUy S,lty. gravelly 5tLND i
10

S-4

L s-s

±15 '

AR 046233



Boring Log I-IC 9-B78

STANDARD PENETRATION L,_E
Sod Descr_ptvons Oemth RESISTANCE TESTS
ADDrox.GrounclSurtace Eleva_on JnFeet:. 275 mFeet SamDJe • B,owsDer Foot

! 5 K} SO
3 =richesof ASDh_II|overloose,moist, TO

1oo

green,silty,hne SAND tomediumsbft.
hne sanelySILT•

Petroleum-like oclor. S-I

Loose. wet. gray to Drown. fine to 5-2
me'-JwrrS._N0.

Meawrnaense, wet, gray with orange S-3
motthng, si_ghtly gravelly, very silty
SAND. _ 10
Mechun_dense to aense, moist to wet. S-a
shghtly s_It), to s_lty, gravelly SAND.

k

_ Very ._n._e. fflO,.S;.gray,shght,Ygrave,,..3 I S-6 !
_,. !t, fineSAND. /'-

_,-2c,tor,.or _orJngat 18.3_'ee:.

Complete3£.4/9_...-l-_2!-,

L
L

4ss I

I '

r
_3C;

F k[
I

L

k

I I I I

! , , I ' r I

T:5 I !1I ,

!I!IIIIIIil
,, i /l If/lit

I i

--_C' i
C tO 2r: 50 tO':.

• _a_'et Csnter't _n Percent

J •

P=-te' IT P..Iu.e "-_ for e,{Dlarbat,on of ...]escr:Dhon._
ar : _'-'e_'D2.-

_. $2 : ]e'z; Z '':r. arlrJ _.traturn!!r,e3 are _r,terE._et,ve D,_l_rlf'l_ll"il_

er= 3::..._; ,.'har,;es may be gra_.gal.
3. G:".it.;w._'e,T_,-:i.,f,nd,=ateJ.,._a, t,_.e:,f..I,,i,,ng I/'4,1_T8-'O7 8/,I10

,=-_i;,:,, ..:_:;.'_le._Pec,',e_Leve_ma:,vat, w,lh t,me F_llr_ A--7'



Boring Log HC99-BZ7

STANDARD PENETRATION L_

Sod DOscrtptlons OeDtr_ Sample RESISTANCE TE ST._m Feet • Blowsper Foot
Approx,GroundSurface Elevation mFeet: 266 I Z S 10 5O 100

3 _nche5ot AsphaltoververyloOSe. T O

damp to mols,,black,shghttygravelly. !F 7

very silty SAND with abundant charcoal
and wood deDns. S-I

5
NleOlUm silt,+,mOISt,brown to gray, L S-2 xZ'
slightly sandy' SILT. LF

*-_ Petroleum-hke odor

Orange mottling. / --
Mediumdense,wet.brown,slightlySdty IO
to s_lty, hne to mad,urnSAND. S-4

r- Petroleum-hke odor. S-5

t *,5 i

' _If _ _Jery dense. ,_et. gra'/. 31=ghtlygravelly _ aid S-_ ,_t'r,"

I\ to gravelly, silt,.,S,.tHC. / i

Bottom of Bor,ng 5t 18.8 --eel I "I-120 '_-

Completed _,'4/99 I i
I [
r iF,= 11

i i

I!!_! . , . I!!+5o + i+i _ . !i i
' !li I+il

I ! "" ' "
'/+ ! t +
. I I

yo ! !t
L

! +J;

_ ! 'i ''+
p

! T_ lit,
r_. ,_

;u 20 5'2: 100
• _erer ,Come,,' m Percent

J ,

_'et_ • t'_ _lQur_ _'-! fo r exDlanehon Of "Je$criPhor,.s
arid .%_mD?lS

2 SOd "lescr_Et,cr,.:3r,q itratLl.'11hne5 are ,nterprehle _J_r_J_ll_l_
anu act:;a, cr_anges ma/ r,e graduat

2 GFO,JIhG ,-+8ter 'Q.Q'. if ,r,d,cOted. ,$ at t,me of dr,t,,r,C. J-.4978-07 e/99
',:,'TD; 3, r..'.rdate sPecme.: Leve+ may,a,y+,:_ t,_e Figure A-_
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Boring Log HCgQ-B EQ

STANDARO PENETR._ TiON L',=
So,lOescnPtlon_¢ Oeotr RESISTANCE TESTS
ADDrox. Ground Surface ElevahonmFeet: 279 ,n _ee_ Sample • B_owsPer Foot

moist, brown, slightly gravelly, silty, fine
SAND.

$-!
Petroleum-like door.

i
Mechumden_ce,wet. brown, gravelly. l S-S
coarseSAN_. r" d

reed,urndense,wet.gray to brown. 5-3
_ravelPy.sdtvto verysdty,fineto

reed,urnSAND. IO !
S-4 i

+

Very dense,moist,gray.gravelly,sdty. S-5
f+neSANE. _o'_

--_+5
i

F
F" 5-5

_ottom o+_cr_nG at 17..qFeet. r 50,_
Compieteo6,'._,'gg. F-

20
r-
F

r

r
?

V
I-

L
I

r

i

L-

L
L
_45

t+o
.:" If: 20 iC It,n

• viete,Sor're_'r,nPercent

n
Referto rC,gu,e _-I forexDlanat;onor L.lescrlchons
and symbols.

_. Soil rJescrfDtlons at,3 Stratum hne_ 3re mterD"g;,,.,__ _U_l_ll_'_l_and actual changes me,.De ,araduat.
"_.Grour,O,._ater,eve+.,fr_O,cs,e_.,s_t tm,=or Jr,+,'_c *_'4_8--0_' _/_

(ATO!or fcr date sbec,f,e,1Leve+may vat, _:f_l_me F_e A-Q
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Boring Log HCBe-BSO
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Boring Log HCOO-B142
N 19263
E 10890

STANDARD PENETRATION LAB

SoiI Descriotioms OeI)t_, Somme RESFSTANCE TESTSAoorox. Ground Surface Devotion in Feet: 270 ;n Feet • Blows Der FOOt
TO{)of Casing Elevation ;n Feet: 272.72 I 2 5 ;0 20 50 100

aark brown, silty, gravelly fine to medium I
SAND.

Peat note¢. _-2 J

I ;-3

i till! J
Stiff, wet, gray,grovetiy,scnay SILT. 1 --AL.8S

F C_

I po- 20,--4 . _--- AL

Ve,y oense, wet, grey,sllgntlygraveay,

very silty SAND. -6 .!ii_50/4--aS

' I _- S-7
Bottom of Borlng at 24.8 Feet. i _-25 50/'=
Comalete¢ 2/15/00. r

r
r

--'30

F : ii 'J

i ' _f!tlL
_35 i,

I 'f ii;: r I

; f '_i!!i
- 1_ii:
r- Ii;
- ili i-.-e5

L
i

L
4-50
L il I'

L

T55 ....
L Ill
=.

-'-60
: 2 5 i0 20 5G IO0
• Wilier Cor_lem _ ;m Percer_t

k_"T _. Refe, to --;gure A-1 for exDlanctio_ o' oescr.3to_s
C_C sy_" 30_ S.

E 2. Sol',(:lesc'lo_ionsand stratum linesare inter:),et,ve H_l_r_ll__
c.._ o_ act,,o_ cnanges may De g,oauo:.
: 3. Crou-ewote, leve!, ;f im:icote r, is at :_e of o..... g J'4978-21 1/00
z __= (AT3) or fo" aote soec;f;ea. Leve, r.oy vcry w;m t,me. Figure A-11

AR 046238



-: I Refe, to F;gureA-I for exp:e'_ct;o-o' cessr'o_ions
cnC syrmDO_S.

2.so_oescr,=t:ons=-=s:rato--i_e_='e:me-or-.!_v_ __
q _ ono cc_,uol changes rncy De grng_c',

: z- 5 Gro_n: wcter level. ;, ;nQ;cctec..s c: :me Of C, 11:ng d'4978-25 5/00

z _ (A-D) or fo, :Q[e soec:f;e_ Leve _'cy vc,y.t- :;_'e. Figure A'12

AR 046239



Monitoring Well Log HCOO-B303
(ft): 20224 STANDARD PEN_-_ H._TION LAB

(ft): 10971 RESISTANCE TESTS
Dem_

Soil Descnptions in Fset Samp_ • _ perF_t
GroundSurface Beva_on in Feet: 304 1 2 5 lo 20 so loo

Mediumdenseto _, rr_st m da_o, -0 I
brown,ailty,fine to mediumSAND . G-1 - I

I

" 4 I -GSS-2

I- \

-5 ! iik

" /:
Sbffto very sffff,moist,brownwith oear_ge /
mottling,slightlysandyto sandyCLAY S-4 - 4:,

" , J

-10 : ;
S-S . _ '• i

' II
Mediumdenseto verydense, moist,brown, - 15 '- ::
slightgravely, wiry fineto mediumSAND S-7 JI -GS

• . °\\

.
i

-20 t

• . j

i
S-9 - i _50/6"

Bottomor"Bonng at23.5 Feet. t I" II
Comptetod08/10/00. -25

- II
- II

.T. -30 :'.
. - ¢1

-35 ::

=_ " - I

- I
..J . !

_z .

-40 1 2 5 10 20 50 t00
I

• Water ContDnt in Percent

n
ILl

2. S=l descnp_on=andsntum _nm are intamreavearia=ca_ chang==may 4978-31 08/00
begradual.

3 Groundwaterlevel if indicated,isIt brrmofdnl|ing(ATD)orfordaUl Ftgurg A-13
SllNm=fied,Lm/qdmayvarywi_lante.
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Monitoring Well Log HCOO-B304
Nmh_ _t):2OOO9
Eastmg(11):107M STANDARD PENETRATION LAB

De_h RESISTANCE TESTS
Sol Descnp_ons _nF_
GroundSurface E]evalioninFeet: 286 Samlm • _ pot Foot

1 2 s 1o 20 so lOO-o
Very looseto (me.urn dense),dampto too=st. G-I
brownandgray,=tkj_tlygra_lly,siltySAND
_th orgm¢ mat=real

S-2

Verysti'fftohid, mast, gray md ormge 5
moltlml,sandyCLAY ,S-3

Laminatedlayersandorganicmaterialnoted
S-4

10
S-S

Very0ense, mo0st,_ay, stnghtlygravelly,s=lt'y
SAND 1S ATD

S-6

Bottomof Bonngat 16.5 Feet.
Completed08109100

20

25

o

: 30

L)I

:J
1 2 5 10 2o 5o 100
• water ContentinPercent

"-I-

1.RefertoFigureA-1 forexplanallonofdescnplionsandsymbols. H_J_TC_W_ °FmR
2. Soildescnplior,.sandslra_umlinesamml_prel_veandactuatchangesmay 4978-31 08/00begradual.

3 GrounOwalerlewd,if indicaled,isat limeofdnlling(ATD)or fordale Figure A -14
speck§eel.Levalmayvarywv_ lime.
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Monitoring Well Log HCOO-B305
NorU_ (ft): 10008 STANDARD PENE'tT_TtON LAB
_tmmg (It): 10808 RESISTANCE TESTS

Soil Descripbons inFNt Samcde '= _ I_r F_
;roundSurfaceEkwmmninFeet: 284 1 2 5 10 20 SO 100

0
Mediumdense todon,,-, dampto mast, I
slightlysilty,verygravellySAND G-1 -

S-2 " - GS

5
S-3

Stiff to hard,mast, brawnist'_Jl'lly_ ormge _ !
morded,sendyCLAY S.4 " II -AL. GS

!
-10

, S-5 .

S-6 " i "a
I

Sartd and gravel noted at bottom 2" of sample

_ 415
Very dense, moist towet, gray andbrown,
slightly9r_we_ly,siltySAND

2-- S-7 -
ATO

Bottornof Bonngat 18.5 FeeL

Completed08110/00. _ 20

] 25

i _ . i

8: . !

_35
<

-_ -40 !
1 2 5 10 2O 50 100
• Water Content in Percent

JUl

HARTCOIIF..R
1.Refer to Fk_ureA-1f_ _p_c_ ofcisecnl>laonsonds,/wtx_,
2. Soildescnpbonsandmlum linesaminte_rNve andacluadchangesmay 4978-31 08/00

beor'=.=. FigureA-15
3. Groundwater leve_, ir indicamd, is it brae of drilling (ATD) or for date

spec_SedLovermayyaP/_ tSme.
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Monitoring Well Log HCOO.B306
Nor_mg (ft): 19434
E.asm_ (ft): 10886 STANDARD PENETRATION LAB

RESISTANCE TESTS
Soil DescriptK_s inF_
GroundSurfaceBevaeenin Feet:278.65 Samite • Bk:w=_" F_

1 2 5 10 20 so 1000
Medium0erase.mo_ to damp.brownwith
orangemottling,slightlysiltySAND

Medium=_ff,morn,gray andoraxje, mottled, 5
sandy,wry siltyCLAY ,_J..GS

(W ..1A__

L__N___to mediumdense,mast towet, gray
with orangemottling,sJighUygravelly,var'y
silty,fine tomediumSAND -GS

lo //
.GS

\
Very dense, damp to moist, brown|sh-gray,

sJigh0ygravelly,siltySAND

.15

S-7
Bottomof Bonngat 18.3 Feel
Completed08;10/00.

20

25

o

" 30

° i.J

40 1
1 2 5 10 20 50 100
• WaterContentinPercent

irll

2. Soil descnplionsandsll'alumlin= aremterpmliv°andactu_changesmay 4978-31 08/00begradual.

3. Groundwaterlevel,if indicated,is at limeofdnlling(ATD)orfordate Figure A - 1 6
spocd_ad.Levelmayvary_ lime.
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Test Pit Log HC98-TP3
N 17,580, E 11,410
Sd_'ole Wcte- Deotn SOIL DESCRIPTIONS

Content in Feet, GrounC Surfoce Devotio_ '_ Feet: 299

0- (Loose to meOium Oense), _noist. grdy, Slightly grdvelty, silty,

S-1 _x 8 2'j fine to mea;um SAND. (F,LL) ,'

S-2 10 3 (Very st;if), moist, groy-brow_ motUea, fine sonOy SILT. i
S-3 _;_ 21 4.
S-4 16

5-_ (Dense). moist, groy, silty, fine SAND. i

6 _t Ii

4 '
S-5 _ 14 7 (Very Dense). moist, groy. silty, groveliy, fine SAND to grovelly SAND.I84

s-6 3 , 4S-7 27 10_ (Stiff), moist, groy, ctoyey SILT wit_ slickensioes cna froctores.

i 114
137

, 144

Bottom of Test Pit c: 15 Feet.

164 ComoJe_e¢ 7/30/g8.

I IF-'
!! 20J

Test Pit Log HC98-TP4
N 17,780, E 11,380
Somo:e Water Loo Deotr" SO;L D'--SCR_TIONS

Cor':ent Tests in Feet OrOJnC Surfcce E_evdtior";n Feet: 274

0-_
i I" (Meo,un', Dense). moist,, orown-groy, silty, g,ove_,y SAND. (7_L._)I

: 3--
_ _ -4i

5-2 _ "i0 5 "_ (Deese). moist, cJroy-_row_ mo:t'eC, sdgnt*y _rovel,y. s,.Iy, fine to

i I , meO,orr" SAN_ to grdvelly, fine to reed;uP" SAND.

7J

5-3 9 8-_

i 10-]
= : ;- (Dense). we,. groy. silty._;ne :o mee;um SAND

S-" '_ 16 G£ '2 -_ o

[ :3_

(Oemse), we','., _nottlec _:oy eric red-brown. Siigmtty Silty, EjrG'_'ehy-'-'_
S-5 17 15-_ <_

t6--j _otto_ of 7es" o;_ dt 15 Feet.
17J Comopeteg 7/30/98.

J

184 Grounowote, seepage ooserveC ot c Oe;_tn of 12 ono 14_ fee:I
19-._ Si;:Jnt ccv;nCj oose_vec from OePtn of lf- tO 15 feet.¢0 4

- 20--

J

£
, ! Refer to FigJe A-_ fOr exolonoLion Of Gescriot,or's

:_= Ond SymOO,S. _ITiI_OW_J _

_._ 2. SO;I Oescr;otions Ona strct_.,m lines ere ;nterpretive
cnO OCtUOI CnOnges mOy De cjroCuol, J'4978-00 7198_ 3. GrourOwc;,er COnCi;t_OnS, ;f ;nC;cctec. ore Ot t_e [iwle

_=> o, exccvo_;o_.Co_o;t;o__oy _o_yw,t_ t;,-,e Figure A-17

--V
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Test Pit Log HC98-TP5
N 17, g30, E 11,430

Sample Wore, Dept_ SOIL DESCRImTIONS
Content ;n Feet Grounc Su#oce E_evotion ;n Fee:: 283

S-I I 9 _ roots. (F_LL?)
S-2 _ 14- (Meaium stiff), moist, mottled gray and browP, fi_e sandy SILT.

7-'

._ Becomes clayey.g /

'°15-4` !0 11 (Dense). moist, gray, slig_t,y grovetly to gravelly, silty, fine to
12 meclium SAND.

13.

I -t

:, 15i Bottom o_ Test PTI c" 15 ;'eet.
i 16_ Comotetec 7/30/98.J,

20.]

Test Pit Log HC98-TP6
N 18,330, E 11,500
Sc"nDie Wore, L:: Death SOIL DESCR;PT'ONS

Co":ent Tests ;r,;'ee:Crou'_cS'JrfaceEJevat;ot_;n Feet:3C0
0--_

_ 7 -___ (Loose), mOiS_., DrOwn. s,ignt,y s,Ky. grovehy SANe w;tr_ ODunConfS-" -oats (qLL)

2 -_ (MeC;_m cerise), co;st, gray :o Drown. S;i{.y. gravelly SANDS-2 _ 3
4

_,i]_ _' (MeciJ," Dense). moisK grey [o prawn, s;Ity, f,ne SAND.S-3 22 5
3

D
4

7H
8J
9

.I_ (Der,se).we:. gray to brown, grcve,w
SAND.

1

i ;2 o[ ,
13 Beco"_es si'ty.

S-5 _ I0 i_;

II 15 -_ ol S;;gh:seencge

S-6 _ _5 CS 17 i (De"se _.ove,y aense), wet. gray ant _rown. s,,gnt:ygravety

]B-_ (_ _ silty SAND
19_ S,;cjntto mooercte seelmcge.

2cJ
,= _otto e" O _ Test Pit O{ 20 ;eet.

: Coma_e_.ec7/30/98

O,ounawo_e" seepage observe0 at c Irll'rT
_. oeo:r'so_ _2, _4, onC 18 fee',.

i. Refer to F.:g_re A-_ fo" exD;c.natiOn o_ ci_sc,iDdo_s Macerate ear;rig _i_l_{_lOl_J _

_ anC sym::)o,s, below 7 fee',.
._ 2 So;ioescr_otlor's one s'_ct._n" !_nes a-e ;n:e,_re,:ve J'4978"06 7/98
_o cnc actual cnc_ges ,'_'cy De grocucL
_ _. C_o_owc:e_ca,_;uo,,s. :_ ;_,e:cctec,c,e at t_e t_'_e Figure A-18

of exccvO;iOn. ComC[tlOPS _,Cy vary w,tr' time
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Test Pit Log HC98-TP7
N 18,550, E 11,520

Sompte Wcter LaD D¢_t_ S01L OESCRrPTPONS
Content Tests in Feet Grounci Surface E_evct;o m in Feet: 308

O-_

S-1 _ 6 I "_ I,.oose), enoisI., Drown. Silty, gravelly SAND with occos;ona, roots

S-2 4 2 (Loose to meOium Oense). moist, brown, slightly sitty, gravelly
SAND. (FILL)

S-3 5 3 -- (Stiff), moist., gray with Drown. fine sonay SILTS-4 14 4.

5

6

7

8"t
9-]

10; (Dense). mOiSt, mottlea gray anCi brown, silty, i:Jrovelly SANP.. I

5-5 11 11;

S-6 g 12- I

I 1..3; (Dense), wet. gray. sligi_tly silty, rneOiu_m SAND

! I 1,=; ?
i I is;

_ __ (Denser, wet. gray. gravelly SAND wit,_ OCCesionc' Silty zones iS-7 i ' 1"* 16- ? __ (Dense). wet, gray-Drown, fine to meaium SAND. 'S-8 25 GS 17-

! t 8- I Suostemtia_ seeoage.

,! I Bot'o_of Test_';tat 18Feet' 1g,_ Co_olete¢ 7/30/98.
, 20 J I

Groundwater seepage observed at deaths of 14. ono 16 feet

Moaerote cavinCj below 10 feet.

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

Se"_o!e Wc'_e, LO_) DeI_tr_ SOIL DESCR_:T_ONS
, Co,'.ter't Tests in Feet Orou_C Surface ;'_evotion in Feet: 278

O_ (Loose), ,'no,st,CJroy OnO brown, sa,cjnt,ysilty,shgntJy grcve,.y, f,neS -t 3 I :O "_eO;u_ SAND with scattered roots. (_ILL); 4

2 "i (_eP'lse), n'lo,s_, gray on0 brown, _rovelly, firte i;o rrleoiuP "_ SAN_.
S-2 VY_ 4

i 3-

S-3 _ _9 4-_ (S_;ff). no,s:, £Iroy cnO I_rown, s;i_ntly grcveHy, sandy SIL i. . '

il s-t
r 6_

ii
' ! 8

S-4 _] 10 1091 (Dense)' "r_°'s:' rea-or°wn t° gr°y-°r°wn' silty' 9rovelly SAND
: i !I_

12-;-_-5 '_5 GS ' (_e_se_. we:. g-oy. s_igntly grove,ly, Silty SAND.

_341 ?1 4
-_ Bot_o"_ o_ Test o;1 ot 14 Fee,,.

15_- Comp.elec 7/50/98

174 GrounOwcter seeooge observeo oto aeDtn of 15 feet.
J

; 18-j
= 19.1
=

20] L
r •

Refer tO Fiejure A-1 for ex;_ICnOtiOn Of aesC_iDtiO_S

(_ _= 2 Soil oe$criot;ons C_I0 S_rOtur'_ llr_es Ore i'_er_retlve

-._ o'_ooc:_o_c_c_ges,'_oybe g_oo_c,. J-4978"O6 7198
_g 3. G_'ou_Owate, coPd;t;ons, if inOicote¢, ore Ct t-e _;r_e

_ ole,=o_cdo_ Co-o_uo_s_oy vo_ywi',_ti_e. Figure A-Igo_
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Test Pit Log HC98-TP9
N la,450, E 11,320
Somple Woter LeD Depth SOIL DESCRImTIONS

Content Tests it, Feet Ground Surfoce Elevation ;n Feet: 286

0-, (Loose to nee/urn dense), moist to Cry. fig," Drowr grove,y, s,t).

S-1 8 1 fine SAND w_th scot:ere0 roots. (FILL)

S-2 7 2
I 3
I (Merfium 0ense). moist, light grey-Drown, fine SAND

S-3 _ 8 4.
5

6 (Stiff). moist, tig;nt grey. slightly sonOy SILT.
S-4 27 7

[ 8 _ _- iron staining.

t ......S-5 _ 34 10_ (Stiff)--mo----ist,----mot'--'_',eO_lign_" gro--'-y, s'-"_igntl'_ys'_nOy SILT wit,,
11-j froctures.

12J (Meoium dense), wet. grey-Drown. Shghtly silty, grovelly, fine to
s-6 _ _5 :3-1 medium SAN0.

i

! ;4-_

i

! 4 :7_
S-8 Z 15 '8 t (Very dense), wet, gr0y, siigntly Silty. groveuy, fire :0 r_eo,L,_

[ I . 7 SAND
i =9q 90t[om of Test ::: at 18 Ceet.

20" Co .,._.plete_7/.30/98.

Grounowoter seeooge observed C: o oepth Of !6 fee:

Test Pit Log HC98-TP10 _o:e_:teoov;og're-oe_t_o' _0to ,, fee'.
N 18,950, E 11,390
Somo=e Weter Lob Dee: _" SOIL DESCR:_T,ONS

Conter_t Tests :'_ Feet Oroun° Surfcce E.,evotion im :eet: 306

S -_ 19 :_ _ _-_"-'-4" (Stiff). _'1,os: "_'1o_:_ec _rov. one rec-Drowr', fir_e so_ov. St_"

_ 2-: ,_ (Loose)._o.s_.=,,o,n.s;=_y,g-eve,,ySAN0.S-2
(De'_se), me,st, mottled grey cr'c reo--Drowr, f:_e :0 meo,_,m

3 - _ SAND
I : _ _iOe enook;"Iteree.

S-3 _ .3C 5 _ i 6-;nc_" _oyer of scnoy S,LT
S-4 _ 1" C_

i - 6- (De-se_, wet, trey, s,,gnt=y groveuy to grovei y. slty tO very silty.
i i " fi,_e to meCiL,_ SAN_.i 7-4 O

S-5 _ ,6 8_ i

r !0--:

[ :2-"
S-6 _ 11 !,.3- (0er'se), wet., g'cy, s,,gmtly silty, g-oveipy, fi_e to meo,um SAND

BO_O" of Test =t ct 14 Fee[.
_5- Cor"D'etec 7/30/9a

17--] Cro_,r_ewote- seeocge observec °to oeDm of 7 feet
4 Severe coving oetow 5 feet.

18-

io

z 20£

J

U
_ 1. Refer tO Ggu,e A-I fo" exoIc'zt,or" Of cescrDt;O"S=

On° Sy?'9DO,S, __

_ 2. So;Foesor;r_t;onsone st'ctu-- 'ines (::re in[eroretiveone OCtuOI Cr'Onges _Oy De grcou°!.
_ .3 C'oun_woter co'_dt:o"s, if ;r'o:c::ea. ore o: t'_e :;me J-4878-08 7/98
_ Of exoovoUon CO'CId'S _Ov very witr" t,r_e.

;. • Figure A-20
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Test Pit Log HC98-TPll
N 18,130, E 11,390
Sample Wate, Depth SOiL DESCRIPTIONS

Conten.t in Feet Grouno Surface Etevot;o_ in Fee': 287
O-

_ IZ I- (Soft). moiST., iigintbrowm, sonoy SiLT with scottereo roots.5-"

i 15 2 (Meciiur_ stiff), moist, lig_: Drown. Stigt_tly Sonoy SiLT w;tn

S-2 i 3 scattere¢ orgonlc moteriat.

I 4 (_eOium aense), moist, gray-brown, silty SAN_.
S-3 17 5 scattered orgonic material

6

7 (Dense). moist, gray. s,ig_tly si:ty, gravelly, fine to mea,ur" SAND.

S-4 : 8 8

i g
! 10 (Very aense), wet. gray-orown, silty, gravelly, fine to mea,ur_

5-5 _ 11 1 1 -" SAND.

_22
I,.3-

S-6 _ !3 14-

s-7 :_ :3 _s-i ?
i 3 164 Bottom of Test _Tt o: 15-i/2 feet.

.I 17_ Camp,etea 7/30/98.

i i 1B_ Grounawcter seepage pose,vet at o oept'_ o' T,_ fee;.
t

i i Ig_ MoOerote caving oetow 10 feet.
i 20-;

Test Pit Log Hcg8-TP12
N 11,330, E 17,930

Sc_e Water Loa Deot_' SOIL DESCRIOTJONS

Content Tests in Feet Crounc S_rface Etevotior_ir_;eet: 260

S-" Z 17 0--'] _ (Loose). reals:, brown, si':y, fine to ,'_eo;u."r'SAND (;_L_)I--i

_-2 _' 7 2-_ ! (Dense). moist, gray. sT:gnt,y shty, gravelly, fine to "_eCiur" SAND.
i
;

3 P;oe encounterecl =,o,,,cpo'oxi"'_ate'v 2 gc)rn
S-._ _ 18 _ _

>< • (_/,5-" ..35 AL .: _ (-or _ mOiSt, gray. scnoy, grcvehy SiLT

I i 5-_ (Stiff),we,,gray onc_brow,'. Clayey SILT.
i :

6_

i ) _ (Dee,se). wet. gray. st.g'_tlys_:y. grcvehy, f,ne to "nec,.:n'_SAND
5-5 _ 18 7 o

8--

_O--4

_2"

:aj

15-_ Botto,"_ of Test Pt ct _5 ;eet.

16'-j Como,ete_ 7/30/98

171
CrounOwate- seeoage apse,vetcto aeot_ of 7-1/2 feet
Seve-e coving at 7-I/2 feet.

©

20-]

_, _. Refe, tO Figure A-I fo_ exo*cr'ct;Or" of OeSCriOt;OnS

s, 0o,s. OWSF.Ro,_ 2. So,, Oescrio_ions On(: st,otuJm I;_es are i'_teroretive

_.v_ anal _ctuoI crlcng_s may De 9rac_Jc.
"_ J-4978-06 7/98._"-o "t Cra_.nowcter conc;t:o_s. ,," ;nc:c:tec. o,e at the time

_6 o_excavation.Con0;:;oos,_ayvo,y*it- =ime. Figure A-21
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Test Pit Log HC99-TP3
N 48,819.88, E 11,898.04
SarnoJe Wote_ Lob Death SOJL DESCRIPTIONS

Content Tests in Feet Groun¢ Surface Eievo:;or in Fee:: 33"

S-! _ 22 0 (Loose to Dense), mois', Drown. Silty, gravelly SANC to SanDy
I SILT. (FILL)

S-2 13 2
3

S-3 _ 28 4 (Soft), moist. Drown, Stigntly sandy SILT.

5

6

: 7
J

8 (Stiff to horcl), mois_,, gray motUec with Orowr. s_;gntly sandy, sJty

9 CLAY. ]

10

5-4 32 AL 11

S-5 19 12 (Dense to very {:lense). me;st to we:.. gray. silty, fine SAND

j

, ,i 154 o

q

5-7 _ 2_ 17-]_7 '-- Oracles to flne to _e0;um SAND. i

J i 18_ Bottom Of Test Pit ot 17_ree:. j

i i 19"_4 i Como_ete0 2/16/99. ,i [
201 I Grounclwcter seepage ct 15 _eet; 9roun0wcter tease encounte,ec

ct c Death of 17H feet

Test Pit Log HC99-TP4
N 1g,100.40, E 11,642.99

Semele Water Deoth SOIL DKSCRI_T!ONS

Co-tent in Feet Croun¢ Surface ElevatiOn ;n Feet: 3,39

s-" ,_ 19 ;1._ _ :So':). _o;s'. =ro,,_ SanCys,_"
",Loose tO rr,eOiorr,aense'; "'r'ols',orowr", silty,very grcvetly SAN_S-2 7

2. w;_ scctterec concrete cnct oscmc:: b_ocKs. (FILL)

' I 3"3
I r a __ -- 2-foot--,Wior-ete, co",cre_e o,oe

S-3 Z i,_
; I 5-_ (MeO,um oense), mc,st, gray. shgnt'.y gravelly, s;t_y SAN_ :o SCnCy_:L."

[! 6-
S-,_ I_ 15

7-

B-__ O;-"-....._i S:LT.C'ccesto (._.ec,;.:_ ae'_se), greveqy, very s,::ySANC ;o very sandy

9 I _ _eco'_es so:,.:rc:ec.

!O-j _o:tor" o_ Test Pit Ct 9 ;eet
_-' C o"_plete¢ 2/! 6/99.

i ' 12-'] Crouncwcte- seeoage enco_nterea c: c 0e_tr_ o; 7>_ _eet '!

I ,,,2

;a2

®' ?_ 8-_

_ _, 191
' = 20-

o ' Rare," to _';gureA-" fOr exa_ona',io" o_ Cast-:arlene

[T

z _ and sy"noo_s. _Pr_ow
"_ _ 2. So;_ oescr;ot;ons anal strctun" i;nes c,'e ;-terpreuve

and c:'ual cnenges r_cy be groaua:. J'4978"06 21993 C_cu'_cwo:e, coma:ions, T' _no;cotea. are at :_'e t,',e

of excC'vat;om Cone;:;ons may vary w;',_- t;"ne. Figure A-22
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Test Pit Log HC99-'I'P5
N 19,178.74, E 11,663.86
Som_e Water Deot'_ SOIL DESCRIPTIONS

Co_terlt ;n ¢'eet GrounC Surfece Elevotio_ ;t_ Fee:: 344

S-1 _E 23 0-1£ -_ {Soft), me;st. Orow_, sonoy SILT.
(Medium Oense). moist. DrOWn. silty, very gravelly SA,_0.

S-2 14 2

3/

15 4 (Dense). moist, gray. gravelly, silty SAND to $onoy S,LT.S-3 r'- 5

6

7-_

8q (Very stiff), me;s:, gray, slightly gravelly, scnoy SILT

,olS-" 15

S-5 9 132 _ _._ (_er,"). _oist. _roy. greve,y, seo_y S!L" (T,L:.!
14 4 _ottom of Test Pit at 13 Fee'..

Comoieteci 2/16/99.15--

16-_ OrouPowetef seeooge eDserve¢l at a oeot "_ Of 12--t,'2 fee'.
17J

J

18

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

SornD_e Were, Deal" SO_L DESCRIPTIONS
Conte_': i,_ ;"eel Groun '_ Surface Elevation;,";'eet:34B

0S-"
8 - (Loose), Go,s:. Oofl,_ _:rCy, sdgnUy S;t_.vSAND. (:'iL_

" (Soft). mois:. :)rowr. S_igmtty grave,_y, scnay SILTS-2 Z :2 2-
t

'i! ,

S-_ "_ 22
4.

i 4
_ 6._

i 71' 1
"; (Dense), mOiS;, gray, grovefiy, very si_ty SAND to ve,y sc_ay

_E 948 -__ S,L-.S-4 . _2 I0_

4 _o_%or,-,o_ Tes_ D:t C: _" Feet
12_ Comolete¢ 2/16/99.

15-

= _ 17-4

_- !9.4' i
-;# 2oJ

: PMRTOOWSF.R
o_ _. Refe, to FigureA-! for exo_crc:;o_o_ cescr;ot;or's

_c sym=o_s. J'4978-08 2199
2. So;i oesc,;ot;o"_s OP.O strc',;.;r_ _;r_es ore ;'_:erDre_;ve

one OCtuO' :-cnges enoy ::to _roCuC,. Figure A-23
-_ Orou_lowo".er ca_0;:;o_'ts. ;_ _nc:c:lee, c_e c: t'_e tlr'_e

o: exccvc[;or Co'_c;'Joms _cy very wit" ":'_e
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Test Pit Log HC99-TP9
N 19,190.28, E 11,517.076
Scrooge wore, De_th SOIL DESCRII:>TIONS

Content in Feet OrounC Surfoce Elevotiom in feet: 326

5-1 _ 31 0- _ (Soft). moist, cork Drown. sligntly $onoy SILT.l-

S-2 17 2- (Loose to medium Dense), moist. Drowr_, shty. very" groveliy SAND.

3- (MeOium Dense to Dense), mOiSt, groy, Slightly grovelly, very SillyS-3 P 12
¢ ._ SAND.

5-

6: ?
7-"

J 8"_
I J

S-4 _;_ !5 GS 9- (Dense). moist to wet. 9,oy. 9rovelly. slightly silty SAND to ve,y

j I 0_ sonciy SILT.11J

12:

S-5 _ 16 AL 1_3-, X (Horci), moist, groy. slightly grovelly, scnoy C,..Av
!_ Bottom of Test Pit ct 1,3 Feet.

I ._ CompleteC 2/! 6/99.
GrotJrlOwoter SeeDoge oosetveO Ot C oeDt" O' _ ;De',

16-

72

.4

20"

Test Pit Log HC99-TPlO
N 21,671.89, E 11,058.59
Scm'_Die Wcter LOI:, Deot'- SO!_ DE3CRI='T;ONS

C.Onr.entTests ;r" :'eet GrOunC Sur,_ooe Etevotio_ in ;eet: 278
0-

_ (Loose). com'_, cork: Orowr'. silgmUy grovel=y, f;ne tO r"neo;_rr_SAND.

S- ! I 14 1- ,..___. (TOPSOIL)

S-2 "" 2 -_ _Loose), Oo"-D. [0,% s;icmt,y c,,oveUy, floe to r"_eO,L,e"SAN_.

3 _ (Mecl;jm" censer, no,st. G'Cy, very grovehy SAND

S-3 i_( !8 GS ,_j

5_ (Very st;ff_, no,st, _lrCy wit_ orcnge moth,rig, sitgnUy grcvelly
5-4 [_/ 24 6- SJLT.

72

B _ (Very st;;')._o:s',. CcrW 9roy, shg_t_y g,ove_,_,,s_;gnby sonny, s;_',y

' 9 _ SAND.

_,e_
S-5 :2 I_-_

iliL _2L14

15- E3ottom of Tes',Pit ct 14-I/2 Feet.
I

_6-; CompmeleC 4/12/99.

=__ 17- NO grounowote- seeDoge observeC.

' =- 16-= -

_. "9J :

1

o
F_j

-_ o :. ReFer _.0 ;';(_',JreA-I fo" exo;c"otio'_ of OeSCril:tions

•_ _ one SymOO+S. _OI_SF_
_' 2. So;; Cescrl;:,t;onsong StrOtJ"" !;_es O'C ;nterpre:.ive

Ond OCtrOI o_onges _cy De grCCuoi.
3 c_o_c.ote- :o_ci':o_s, :_ nccc:eC, o,e _t t,',e u_e J-4978-06 2/99

o' exccva::o_. Co_C;t;o_s -:y vc_y ,,;,,_ t;me. Figure A-24

AR 046251



Test Pit Log HC99-TP13
N 21,287.50, E 11,064.60
Sample Woter Deot_ SOIL DZSCRIDTIONS

Content ir Feet GrounC Sur.=oce Devotion ir Feet: 290

(LOOSe), oor1"tp tO ITtOiSt. oork Drown. S;Ity SAND witn occos,onc;

s-1 13 o_ de=is(bri_kf_og_e.tso-o o,ost;:) (r,LL)
2- (Loose). moist to wet. brown, silty, medium SAND.

3-
4-

5- ? -- Seeooqe opproximotety 1 gore.(Loose to medium Dense), wet. groy. sliQnUy silty, very 9roveily.

S-2 22 6- medium to coorse SAND.

7-
(Stiff to hord), wet. blue-_roy, sJigntly sonoy, sfigntly grovelly

8 _ SILT.
9-

S-3 23 11-

14

15-

i Bottom of Test Pit ot 15 Feet.
16-_ Comolete¢t 4/12/99.17 GrounDwater see_oge observed at o ceotn o _ 4_ feet.

2oj

Test Pit Log HC99-TP14
N 20,847.31, E 11,018.33
Sormo}e Wore,' Deotb SOIL D_SCRImTIONS

Content in Feet C'ounc Surfoce Elevotion if" F'eet: SOB

0-] (Loose). com_. Cork Drowr,, s;qr'by grcve,,y, s,,ty S_,_0.
S-_ 24 I_

2- (LOOSe to medium Dense). ,'nots:. orowr'. Silty f.ne SAND.

; -- 6-i,_cP Ioyer of (stiff), ¢10m3, tO"_ witn orcnqe mott,ing, s:_CjnUyS-2 19 ,¢..,
grovelly SILT.

54

S-3 10 7_ (Meci,a,'_cerise), mois', to we;. groy, very soncy CRAV.T.L.
, o _--

B-] I _ Very s,ignt see_o_e.
(St;ff to ncrc), "_oisL tar, w,t_ oror'ge "_otthnq. shCjntiy SCnOy.

_o 1_I,,. g,o,e,,y.=,oyeyS,LTs_._

I'-_ (Dense). too,st :O wet. s:igntJys,fty,g-oveuy SAND

S-5 12 14.-]
_54

4

C Z 17 1

" _ q BOttO_ o( Test Pit ot _7 Cert.
® 6" 18"_ COreD,Croci 4/12/99.

Orounowoter seeocQe oDserve_ _t 0 OeO[ _" of 7W feet.

J_

--c I Role._ori_o,.-A-, ,ore,o,o_=:io_o,oes:,.o,.oos J_J_Mc'rE_oWSER
_' one SymDO_S.

2. Sol! clescri=tio'_sOnO strctum Sines o,e ;nteroretive J-4978-08 4/99
C_O C_,_ur'' -"r_c'_es "_cy De C]rO¢,;OI.

3. Croundwoee" como;tions, ;f ;n¢;cctec, ore at t_e time Figure A-25
of excovCtio_', COPC;_IOPS racy VOty wi_ _{il'_e.
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Test Pit Log HC99-TP15
N 21,200.49, E 10,705.64

Se"_oie Water DeDtn SOIL DESCR;F TIONS
Canton: ;n Feet Oroun0 Surface Etevct;on in Feet: 276

07

1 t i (Me01urn Cerise). aornp to moi'=:.. Drown. gravelly. 5;try SA_3 *4_

argon;c rnateriol anal OeDris (Drick fragments aria concrete
S- 1 12 2 pieces). (FILL)

34
4_ (Dense), moist, ten. SiighUy gravelly, medium SAN_.

,4
5-2 7

7_

B.. ?L 6-;_a_Ioyerof (,or_)._e,_=.to_ an=_'ey.g,eve,_ySILT.
9 i ? (Stiff). moist to wet. grey. sligBtly sanay SILT.

lo i

5-3 22 _3_

:6-; 8otton_ of Test P;t at 16 _eet

I _7- ComDietec 4/8/99.

.84
! i _ Orounewater seeoage oOserve,_ a: Deer,s ot 8 anc 9 feet

19-_ Silent petro_eum-i;ke o0o- notee e: c oe_t'_ af 8 feet.
i 20-I

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

Sac'Dee WCte r Dee: '_ SOIL DESCRIPTIONS

Content it,;'eet Greune Surface E_evetion ;n Feet: 290

O 7 (Mee;ur_ oe_se), acrid to r_ois:., Drown. groverly, s;tty SAND w;t_"
: I :_ oou_OOnt aeDr_s (Dr;cK fragments one Concrete pieces) (FILL)S-', _9

.3- (.oose). moist, r.o wet, DrOW_ One orange, 5h__mt_y groveiiy, slignhy

!i 'i z. i s;ity, coorse SAND.

5-2 2 X 6 -_ Large 5-foet-c_;emeter boa!De" er_r'ounte,eC.

7j

870
g-_ ? (S[;ff tO r_CrC), ,'ha;st to wet, grey, sc"oy, grovel*y S_LT
!04
t:4

t2Z
5-3 15 !3__

14-4

15 -_ )-- Increo$ing s;_tcon,,ent.

167 ;

18 _ 17-_ i Bat_o"_ of Test o:t at 16-1/2 feet.
® E I ; Cor",o_eted ,=/!2/99.

E. _ i 19 -1 !! Grounowcter Se,_ocge aDserve r' Ot eeDtns Of 8--!/2 and 9 fee:

- = 20J '
_= II'II

q _ !. Re_e" to C;gure A-I fo_ exD:c"c:O _ of Ceszr,o:[OnS

o _ 2. Soi; _escr;Pt;ons one St,Ztur_ I:_e5 o_e "'_:e,oret;ve

o"c e::_a, :":n_es ,_eyoe ;-::.:: J-4978-06 4/99
.3. Gro,,Pcwcte" conc:_ions. ;_ ;nc:cc_eC. ere C: 'ne t.r,_e

of excov_'tio," Con=:,O's "_oy very w;tn t;r"e Figure A-28
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Test Pit Log HC99-TP17
N 20,624.32, E 10,818.27
Sample Water Depth SOIL DESCRIDTIONS

Content in Feet Groun¢_ Surface E_evot;on in Fee;: 296
0

(Medium Dense). ao_np. Ciark brOWn, slightly grovetly, s_tt_ SAN_
1 w;tn 0cons (brick fragments, concrete pieces, one woo¢l;. CF:LL)

s-I 15 2

3
(Meaium Dense). moist, brown SAND.

4

S-2 17 5

6
(Stiff), moist to wet. Drown witn orange mbttling, sandy S_LT.

7
S-3 28

8 @

9 (Loose). moist, gray SAND.

10

S-_ 23 11

12 o -- 8 inches of (Loose), wet. brown, very son0y GRAVEL

13 (Stiff tO nard), wet, gray, sbnby SILT.

S-5 19 14

;_ottom o_ Test Pit c: 15 Feet.

t 16 "._ Completed 4./12/99.

17-_ CrounOwoter seepage ooservecl at o oe_th of 1",-3/= fee'.
184

I 19ji 20

Test Pit Log Hcgg-TP18
N 10,628.87, E 20,757.75
ScmPie Wo[er Lc= Debtn S01L DESCRIPTIONS

Con',ent Tests in Fee: Ground Surface Elevctibn ;n Feet: 2(]4

0_ (LOOSe), Oa ,",',,O. gray and brown, s_,gnhy silty, very _rove.y SAND
S-" B 1_ w,:n oeOris (briCk frc_.1'_emts cna charcoal). (FILL)

5-2 22 2_ (MeDium Dense). OOm'_O, orange :o _rbw_'. SfignHy gravelly. Siity

S-3 25 3-_ SAN0 wit*" orgonic "material

44

t __ ,_dOSe,.*e_._oy.s=;gm,,ys;,_y,veryg_ove_y."_ea,o_.o _oo,,_

S-4 15 0S _r_

SAND

S-5 24 AL

9- _ (S_iff),r"_o_s_ _0 we'=. gray with oronge mOtt!;ng, SLLgnt_y
sonOy, cloyey, SILT.

1(_ I _ (MeOiur_ S:;ff tO marc), we:, gray, sHgmt_y san0y, c'oyey S_LT
;J

S-6 22 13_

14-

IS

=_ - Bottor_ of Tes: Pit at _6-I/2 Fee:.
® _ Completed _/12/99

_ Grounbwater seeooge observed at oeDtms of 4 one 7 _eet.E

- _ 20_
.. =

r-I

-_ B 1. Refer to F;gwre A-I for expiomotion Of OeSCriDtiOnS

: _ Om_ symoo,s. _O_
_=_ 2. So;l oescr;_t.:bmS 0me st'c_um fines ore ;n(erpret;ve

c_ attic, c.a_c;es ._oy De g,ao_ol. J'4978"08 4199._.Oro_nowc;e" Conc;_;oms, ;f ;ncliccteO.ore c: [_e (;_e

of e_c:vc_ioo. CoDa;tiaras_cy _bry .i:h :i--e. Figure A-27

AR 046254



Test Pit Log HC99-TP26

NE21,05411,018
Sample Water Lob FielC Deptl_ SOIL DESCRIPTIONS

Content Tests Test in Feet

I _ O- 3 imcnes of SaC over (toose). aomp. brows, sdg_by g,ove,_y, i
S-1 _ 7 1- sitty SAND wltn occasiona_ roots and trace brick fraqments r

2_ (Meaium aense), mois:. Orown. siignUy gravehy SAND witl_ trcce i'l
roots to 4--foot OeDth.

S-2 7 4- t

"_ (St;ff). moist, brown with orange motUing, sl;gnt:y grove,iy, ve_y._

1
S-2.5 20 6- _, sanOy SILT. /

l 7- (Loose to mectiurn aense), moist, gray with orcnge mOtthng,

B-- very siltySAND.

9-
10' (Medium aense), wet. Drown to gray. sonciy GRAVE_,

11- ? (Meclium stiff), moist tO wet. gray. s,ightly sanay, s,_ty C.AY
S-3 23 AL _°=_ .2 12-

i

} :3-

S-'_ {_ 16 '`_-} I

i 15_ I (Very aense). "noist to we:. gray. _-ove,,y. s,_ty:_ c:cye).SAN_F i
!6-L ;

i ._i i
i '`8_ Botton" of Test =it el/17,_ _ee'`.

_] ,J Comaeta 9/29/99I S,;gml grounawate- seeacge at c ceDt_ o _ 11 fee'. S,a,_;iiccn:
19

I
, 20 -I s_ae wall sloughing frorm 7 to I I feet.

Test Pit Log Hcgg-TP27
N 21,036
E 11,700
Somale Ware _ Death SOIL _SCRIPT'.ONS

Content :" -"ee:

0_ (Ve,y Oe'_se). _o;s:. s_._nI,y slRy. _,ove_ty SAN_ ,,:- ,oo'_s c_c
! i :_ woocl aeOris.

8 2--"S-c

', 3--
(Dense). moist, orow_ SAND.

5-2 _ 6 _"

6--
J (Ve,y oense), too,s:. _'cyis_ Drown. grove,y, ve-y s,::ySAt,C,

4

I

; _ense_, mo_s:. OrOW_, S!,Cj"_tlyg,ove'!y SAN3

S-_ _ ;2 "2-] f

| _3-] Ii

1"_ { Crcees to (_ense). ,'r'olS:, OrOw_ SAt'D

15_.'i _ 9o:to," o_ Test o;t at _5 Fee',.
i

'`6"! Comma:at _0/;/99.©

_7-_
° I

_ 20-: jew
E i. Refer tO F;_ure A-! for explcnot:om O' cescri_t;ons

_' one Sy"':O O,S. _OW_J_c. = 2". Sok oescr_DtiamS a,"C SlrO;_m'_ lines Cre ;r",erDretlve

z = c-c cci_o', cnamQes "_oy 3e grcodc:
o _ 3. G'ourowoter COnC;_.;ons. ;_ ,ha;ca:ca. are c: the time J-4978-16 919g

o_ excavct;o_ Co'_c;_;o,-s_cy ve,y w;_- ";--e Figure A-28
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Test Pit Log HC99-TP28

N20,83010,867
Somp_e Woter Lob I:';e_ct Deo!_ SOIL DESCRIPTIONS

Content Test Test. _n Feet

_ (Loose). _amp. OorK DrOWn tO re(_oisn Drown. S;!ty SA._3 w;t_
S-1 4 _ oOunOont roots grocl;ng to no roots Ot oporoximote_y 3-foot

S-2 3

S-3 26 (Loose to medium (:lense), moist, groy w;th oronge onC Drown
mottling, very silty SAND to somoy SILT.

S-4 10 6 4 (Loose to meclium oense), moist to we*,. Drown' to 9ray SAND.
74

i 84
[ 9--1

S-5 g 11 ? (MeClium aense), wet, Drown. sonOy GRAVEL

t _2 t (Very soft to soft), moist to wet, 9roy, siigr_t'y SCr'Cy, ve'y sJt,y
S-6 I_ 20 AL P_=1.2 137 CLAY wim occos;ono_ GRAVE=.

S-7 IC 154 ; (Very Dense). toO,St t,owe:. groy. 9rovelf). s.4y "o ve,y s,::y1
4

'_8-: I Bottom of Test Pit ot 17,_ Feet.

19" ! Comotetea 9/29/99.

20.] i OrounowOter see;_oge c':, _ c_eptn of I0½ feet

Test Pit Log HC99-TP29
N 20,962
E 11,959
So_e Water Deot _- SOIL _ESCRIPTIORS

Conte_I ;_ Fee,.

C : On '_Very ee,_se), tools;. Drown. s_,gm!y s;Ity._rove,:y SA%_

i! 2-

S-: '5 3-

4-

5:

6_ (Very ae_se), moist, groy, sLignt.ty cjrove y ve,y s,_',y SAND
S-2 10 _4

t 84
I J CoD_,es e"counterec

(Ve,v oe"se). '_o,sL groylsr' Drowr_. s_i_'*y, s;I:y.C,ove,,y SAND.
S-3 7 !3-_ "

_2-2

J

I 15_ 9ottom of Test P;:. ct 14,_ Fee:..

_= { 16: Comp,eteC 10/1//99.

17_
_" 18-

" E _JDo ; ". Refer to F;g,_reA-I for exo_c_c:'or' Of cesc':o:_o'_s
= O"C symools.

_- " 2. So;,oescr;pt,,o_sono st,rc:_- :;_esc_e _ntero,e_;_e _O_F._
z _ o"C =Ct_;O_ C_O_geS "_oy De gro_;_Cl.s 3. Cro_ocw:t,e"co_=:',;o_s.;_ i_=:=o_e=,c,e _: _,-e _:_'e J'4978"18 919_

o_e,==_ct;o_ Con=;t;o_s_oy _oryw,_nt:me Figure A-29

AR 046256



Test Pit Log HC99-TP32
N 20,220
E 11,136
SomDte Woter LO_ Field Deom SOIL DESCRIPTIONS

Content Tests Test in Feet
O-

S-2 6 2j

(MeDium oet1$e to Oerlse), moist, Drown tO groy SAND.

s-3 , lO
: : -_ (Ve-y stiff), mO,SL groy with oronge enOtUimg, sonoy, c_cyey SILT.I 7

S-4 _;E 2_3 AL pn= 1.7

i,

S-5 1; :2, _ SAND.
13-_ Botto,r_ of Test Pit ot 12,"} Feet

1=_ ComDletec] 10/1/99.

15 _-- S_;g_ groumOwc_e" seeooge ot C oeD'r_ O_ '_ tee,.

,7-"

_93
2oJ

Test Pit Log HC99-TP33
N 19,908
E 11,009
So"_o,e We:e- De_:'_ SOiL DESCRImTIONS

Co,ten: in :'e• ',

i O_ (Mec,u-- cer,se_. Oom'_. ,;grit_,ow_. Shg'_i_y Sh,y, S.gnhy g_ovelly.

:"] ; _e SAND.S-_ 6 2--:
f tc_

S-2 10 _3- _ ,St ,. cO'_=. ::C_t {)'ow". si;C'_U.vQ-cve_y, sc'_oy SILT

S-3 5 -_ (,_er, se), toO;St. O,'OwP. s_igntly g-overly SAND

5--

5-4 4 6__ (Mer':_m cense), roots,, troy, slightly S,ity SAND.

7" _Ve-y st:_';, mOrS:, groy wltr_ OrO"tge ,'_O_:1,_, s,,gr"_y grove'y.

S-5 _7 5..._ sc:"oy SILT.

9:

1l- co=c,es

5-6 _3 _2_

15-

.._ _otto_ c' T_s: _;: ot 15 Fee:.16 Co_,e:ec I0/'/99®

_7-
_-

8 9_' 1

T _ 2C_

o_ IMI

: = cnc SyrnoOis. Irl/.lll i _.lli./| lal;ll

z i= 2. So T CeSC':D_io'_s o_ strctur_ ,;ne5 o?e :'_'D,'_:ve

= -= _-: :::_c c_:_ges _:y De _,:_,. J-4978-16 glgg
._.C'o_,ncwcte" COnC;t;or, s, ;f ;mC;co:e", ore Ot the U_'e

o' e_::v:::o-, co_o;_;o_s-'_y_o,yw:,._"_e Figure A-30

AR 046257



Test Pit Log HC99-TP34

EN 20,16410,952
So,,,.mDte WaCer L0_ Fiel_ Depth SOIL DESCRIPTIONS

Content Tests Test in Feet

S__ _ !_ O- 3 inches of Sac over (meo;u 'r_ Oense). _Omp, reac_sn--D,ow-.
S-2 6 1- Slightly 9rovelty, Silty. f;rte SAND witr, occasional organic ,'_oterto,.;

2_ (Meal;urn Dense t.o Dense). oareD, groy-Drowr,, silty to very silty.
S-3 16 3"_ fine SAND.

4L
(Dense). OareD. gray, fine to med;uen SAND w;th occasional

5"_ grovel lenses.

7-. ,._ GraDes to sandy GRAVEL.

9._ (Very stiff to norci), rnoisL, gray with orange mottling, scnay.

PP=4.2 10 _ silty CLAY with OCCaSional grovei.

11-

PP=2.O 12,_

S -4 EE 24 AL po=3.0 1..3-
14-

S-5 14 15- (Dense). we:. 9ray, sJghtly silty to silty SAN_ wltm occ3s;ot'c,

16 -_ _ grovel
Botcor_ of Tes'; Pi: at 15,_ Fee"

17-_ Cornp_etec 9/28/99.

19-'
2d

Test Pit Log HC99-TP35
N 20,374
E 10,976
Scrnple Woter LeO De o'," SOIL DESCRIPTIONS

Cant.e'erTes's ;r, Fee_

•--,' 0-] 2 incmes of 5o0 ave, (met,urn (:lense to oer'se). Dry to ao_.

S-" !_'_:_ E %' orowr', silty, very gravelly SAND (r,LL_

S-2 _ 6 2] {Dense). coreD, re=c:Sm-DrOwn, s,g_tiy CrcveUy. Sllt_y5AN3 w;:_

.._ concrete aebris in _DPer 3 fee_ (FILL)

'_'_ (Met,urn stiff to s:;,=f), r_oiSL gray w,I m orange rno',tling. Sl,g_I;y
:_ SC_Oy, S;)ty CLA Y w;_n _cce grovel.

7_

5--3 _ 2/. AL I0"_

(Mec_iurP aense to ce'_se), no,s: _o we:. b,owm. Slightly _rcve'.y.

i 2_ silly SAND.

S-4A_ 1.6 14_

! l 16-_ Breton o( Tes_.=it o" 15,1 Feel, 17_ Co_a,e_.eo g/2B/99

• i 20-- =

_ _ Il Reie, _o ;-;gu,e A-_ Ior exo¢cnation of cescriptio-s

_ 2. 5oil aescr;at;ons cn_ slrotu"r' lines ore interpretive

== :_: oc:_al:_=-ges _cy _e g-o_=c= J-4978"18 9199
_ _ Crounawote, coma;tlo_s, ;f ;na.cc:eC. ore c_ t:me ;ime

o_ ex:o_a_:o_ Co_ait,o_s,_ay_c,y .;:_ _;,_e Figure A-31
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Test Pit Log HC99-TP36

20,28710,730
Samtme WaLe, Lcb Fielc De:)th SOIL DESCRIPTIONS

Content Tests Test in ;'eet

0--_ (Meoium aense), moist, browr, sfigntly grovetly. Slightly slJly tc
¢JeOr;S (_IL:)

!-j s_lty, rifle to met:lure SAND with Durst
S- 1 i 15 2J

(Meciiu_ oense), moist, brown end grey. grovelly, fine to

S-2 8 meaium SAND.

(Herd). moist, grey with OrOnge mottling, slig_tly grovel_y.

P_=..].O slightly sonOy, silty CLAY.

S- 3 20 7-

I (Vef'y stiff), moist, gray, Silty CLAY.
S-4 t i 30 AL PP=l.0 10-1

11-'. (Dense). moist. Grey. siigr_tly grovelly, very silty SANk
12-

5-5 1_ _3-_

_5-_
Bottom of Test Pit Ot 15 Feet.4

16--J Com_te:eC 9/28/99.

J
!B-

J
2_

Test Pit Log HC99-TP36A
N 20,102
E 10,759
Scm_,e We:e, 3eot _ SO_L DESCRIPTIONS

Center: :r _-eet

O-" (De"se). moist, brow_, s;i:y SAND w;__ eecreos,ng ergo'_.c

i i :-J t'_oter;o_OOW_ to cl):rox;r_cte,y 3 fee:

S-: ;2 2_

s

5-2 2_ _ _S,f j. mOiSl tO O0_PD. groy witr_ OrCmgQ--Drowr' "mot',hmC3.s:ignt:yg-evelly SIL_'.

S-3 17 6"_ (Meo;u_ oense). 'reels_, to eCru{D. Drown. S_,_"tly grove,!y SAND

7-] (HerO). me,st, grey, st;gmt_y greve_y sfigmtly se'_ey, silt.y CLAY.
8.._

92
"O"

S-'_ 20 "'-_

4

4 {9otlo:" of Test P;Ic', _5 Feet.

I 16J Co_o_e'ec 9/29/99.

= 7J

_82
'_ ' 194

_J
; 2C_ r-r

E. I. _efe- to _'i_jdre A-I for exolorc:,o _ O; Cescr,Dt,o'_s

>=- 2 Soil CeSCrlDtiOeS C_'O S_,r_tu_r ' limes C'C ;,'te,Dretive,=
" _ :-: :::_o, :_:_:_esm:y e,grce_ J-4978"16 9/99
=; 3. Crounewcte" co'_,";tloms.;f ;na;ccteC, c'e ct me t;r_e

o' exz:vct;o_.Coo_;:;o_s,,,oy_:-y w.:- :-_e. Figure A-32
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Test Pit Log HC99-TP36B
N 20,215
E 10,744
SomDle Water Deotn SO)L DESCRIDTtC)NS

Content in Feet

(Stiff). mois t . gray w;tn oronge mottling, siigntty so_oy.

S-2 27 4._ I _ $,igl_t,y c,oyey S,LT. / i
S-3 10 _-_ _ tnteroeoOe¢l (stiff). moist, groy w;tn oronge mottling, s_ig_Uy /'-1

1 \ sonoy.$.g.t,yc_o_ySlL'ro,_d(oense).too;s:,brown. / I
__ = _.Slig_.tty grovelly. Silty SAND. J

• I

; 7_ (_orcl), moist., groy w;tn oronge mottling, shgntty grcve_y, s,,_tty i

S-4 20 B-_ sonoy SILT. I

_2"_N (_eUium aense to ae_se), wet, gray, slignUy silty, s,=_r_tty 'S-5 16 grovelly _,N D.
32

.i I

15-_ Bottom of Test P;_ o: 15 Feet.

16_ Comoletec 9/29/99.
17-J S;;gn: grounCwater seeoocje ot o ceotP, o' 13 feet.

;
1BJ

Test Pit Log Hcgg-TP36C
N 20,030
E 10,956
Sc'_pie DeotP SOrL Z)ESCRIDT:ONS

;,_ tee" Grounc S_FfQce E_evotion in Feet: ,.302

0-_
_Mea;um Cease). oat'riD. Drown. Shg"tt!y Silky. 51;_,;y grcvel_y

SAND w;'cn O'gCntC moIenoI ._

2-_ r----..._......_(De'_se). rr'O,S:. Orown. Sli_hUy silty,grovetly SA,_,_, ._"

3-" {-crc), _OIS:. groy w;m oronge r_o:t,ing,soney SILT.

.J
5-"
6-

4 (Very aense), too,st, grOyiSn Drown. S_ig_Uy slity, grove_y SAN_
B_ wJtn coootes to 2 inches
9J

_2-_
13-2

'_ _6-' BOttO,"_ oi Test P_t ot 15 Feet.
= Comme_,ee 9/29/99.

,7-;
!8-o I

_9-_

L_
;, 1 Re'e. tO Figure A-1 for eXD:Cnct.on Of OeSCr,OhOnS

" _ 2 SO;; cesc';o_;ons cnc strctum ]i",_s cr_ :_er3,e_.;ve

-= = _: =ct.c, c_c_es _oy =e _:=_c J-4978-16 9/gg
..3. Cro_Cwate" Conci_tio_S, ;f ;r_c;cc:e,", ore C: _e t"r,e

o_ exc=vc=;on Co,_o;:;ons",'c_ vo,y ,,;tn t;,"e Figure A-33
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Test Pit Log HC99-TP36D
N 20,051
E 10,781

Sompte water LOI:) De_tm SOIL DESCRIPTIONS
Content Tests in Feet

0-_
! t -I __ 3 P_cnes of So(:l ave" r_rown, shty SAND wlt" o_unOCr_: S"'_C roe:.°

5-1 _ 8 (Loose to meciium 0ense). O¢lmp. orange-brown, slignt,y grovel,y..___

S-2 _ 18 (¢DAe_se), moist, gray wire orange mottling, silty to very s

(Stiff to very stiff), moist, gray wRn orange motthn_. S_ig_Uy i

S-3 19 AL sandy, silty CLAY w;t_ occosionot grovel. I

7-t :
_ t
9-_ (Very oense), moist, gray one brown w;t_ orange _ott',,ng, !

gravelly, silty SAND with occossionol cobbles.

1 1 ,10 Bottom of Test Pit at 9,_ Feet. ,
11 Completeo 9/30/99.

i :9-_
+ 2o2

Test Pit Log HC99-TP37
N 19,575
E 10,328

S c": o+e War.'" Deat_ SOIL DESCR!PT_ONS
Content ;_ Feet Cr_u_c Surface C:evction ;m Feet: 260

! O_
I -_ I 4 nc"_es o' Sac ave, _r_e.s,um {tense}, rno,s'. =orw Drown. re,).

' ; "J i shty SAND with scctterec roots.
S- : _i i 9 2-_ t
S-2A

9 _ _ (Mec,u "_ ae,_se_, mo=SL Crcy CnC "ec-_row_'. ve.y s;':y SAN___........-----

5-2_ _ ;2 4.-_ (Mec_ur" Dense), no,st, reCC_iSn Drown, s,;_nt,y sCilySAND w;:'_

, O:C.DSIO'_Or grove!.S-3 2" _ (Dense), no,st, gray w;'._ orange _ott!,ng, s:,gn:_y gravelly, very

S-4A 12 _ s;:y SAND
7._

J

4
"3-_

-I
10-=

1 ,

12-'

S-4B ,:_ 9 1.3-_ (Very ce'_se), r_o,st to we:. gray, shgnUy gravelly, silty SAND.

J

15-_ _Ot:O _ Of Tes: _;t Ot 14_ CeeI..

1 Co_"_,ete_ 9/29/99

_6
Si;g_t groundwc:e" seepage eto Depth o' 13._ fee;.

® 17

+ :++?

=_ 1. Role, to -";(:jure A -' for exoIaoC',;on o _ Cesce,o:.O'_S

-"; /'_RrCRO__.._ CnC symaoIs.
: 9 2. SOl: clescript;ons a_'a strot_Jt_ lines ore :nter_'etlve

- -= a_c cct_o, _'c_Ges-_oy be gr=C=c J-4978-18 9199
_' "_ 3. Orounowcte, cor'c;t;ons, ;f inclicotec, are o" t-e t,r'e

o_ excovation. Cona;::or, s may vary w;t" t;"ne. Figure A-34
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Test Pit Log HC99-TP38

_ 20,45011,172
SemD!e Wcte_ Field Debtn SOIL DESCRIPTIONS

Conten: Test in Feet

S-2 .5 2. _ (Meal;urn dense), ooml=, brown, sl;gl_Uy silty to silty, groveily, fine ,

I (Medium Dense to Dense). toolst . brown SAND. IS-5 3
OrOdeS to very (Jrovetly. I

i _ I (Very stiff to nero), moisI., groy with oronge mott_;ng, Slightly ,i

S-4 Z 21 PP=2.7 7- grovelly. SanDy SILT.

9"_ (Medium Dense to Dense), wet. 9royisrl brown, stigr_liy shty, s,9_',y i

S-5 18 10-_ ? groveliy SAND.

S-6 _ ;i (Very Dense), moist, groy, greve!iy, s;:ty to very sin._ SAN_ _,13- _
Bottom Or' Test Pit ot 12,_ Fee,.. i

14- Cormoletec 9/2B/gg.

,_5° Note: MinD- slou_n_tlcJ Oetweer_ 2-- one 4--foot OCDt_$. S_IC-;
grounowoter seepage O: c Oeot_ of 10 fee:.. " )

!6- i17-:
+

IB-

Test Pit Log HC99-TP39
N 20,700
E 10,518
SadDle Were, Deotn SOIL D-SCRIPTIONS

Conten;. ;r, Fee', Croune Surfcce E!evot;o"in P'eet:280

0] 2 ;r_c_es of Soc bye- (loose), cc'-t'l_, ocr_( DrOwn, grove,,y, s,tty
F

S-; _'_r 6 1-._ SAND w:tr' OCCC',SiOnO'Dr,CK one cor_crete eenr;s.
I ! 2_ (Meo;ur'_ aense), oareD, browr', slightly grove!,y SAN_,.

s-2,_, , j:_
::ES-3 2O --_ Meoiu,"_ st;_( tO st ff) Ce'_p, grey wlt _ oronge-OrOwm mott,,t_,

Sri_ntlyGrove.y, scnr_ySILT.

b

! 9_, {Dense to ve,y oe-se). "r'mS: to wet. grOy, greve _y, s;l:y to ve-y

S_z_ ,_ .3 !0_ s,ttySA,%_ w_tr"OCCOSiOnC!coboies,
II

12-

13-
t3

s-5 7 T

14- BOt',or'r"of Test _;: ct !3._ Feet.15-_ Commerce 9/28/99.
,., S=i_nt groun_wcter seencge ct c Oeoth of 12._ fee'..

_6-_

i 182
19-

3 _ 20 J
8
_. '. Refe_ to FigureA-" for exp=o.'_otVonof cesc,otio-s _,_l_r_l_#_j_

_. - O"_O SymOOIS.

:z =_= 2 So:l Cescrim;ons OnC_ strc_um dries :,e ;r_te-_,e_;ve J-4978-16 9/99
= one cc:.uc' cncn_es moy De cJrocue I.

_. Grounowoter COnditions, ;f incticoted, ore C;. ti"e t;"_e Figure A-35
of excevoi;on. Concit;ons mOy very w;t_" t;--e.
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Test Pit Log HC99-TP40

_ 21,53312,134
Sc'_le Wo_e- LOp F;elc De_t W, SOr DESCRtmTIONS

Content Tests Test ;n Fee:

j 0-] (Dense), orowr, s;Ity, grcve.y SAND.

S-; _ 12 '2_

,J

S-2 _ 21 P.20o=78Y. 6_ (Stiff), moist, groy t,,;tn oronge _ottlin(;. sonoy SILT.
7_ (Meoiur_ Oense to Oemse), too,st, Prow", sfigmtJy shty, shgntly

_ grovelly SAND.

S-3 _ i: 1O-i
;I1

12_ Cobbles onO bouloers encountere¢.

13-;

I,'-,

"I L!5--i r Bottom of Tes" _;t ot 14Y} ;ee'.
"_ ] Completecl 10/I/99.16--

17 2 !

, 18__ I, I

r
19-

I 20 ] I

Test Pit Log HO99-TP44
N 19,788
E 11,173
Sc"- _te Wcte- De_:- SO=L DESCRImTIONS

Con:.e,_ in ;ee: Grour_C Surfoce Eievotion =n Feet; 30_

• ! (MeO;urr" C_ense). e'c-,D. I;_: to m_r;¢ Drowr'. Sh_n'ly shty.
'"_ grove_,y SAN_ with roots.

' 2_
S-" Z 5 .._

5-2 _ _ _ (MeoLur" oemse), oo,','.pto rno_s:, fig'_: Orowr,. fi'_eSAND i
i ]

(Stiff),no;s:, groy w,tn orcncje mOtthng, s,_gnt,y soncy, !
L-.-J 8-- siigr,t+y grovelly SILT. ,

i to:
l_ (_emse). mo_5: :o wet. grCy. Sl;_'_tiy Shty tO S,lty. _-cVelly SAND

_3
S-" _2 1_4 ?

i i I, 5...3 !::_O_tOt.,_ Of Test _;1 _t 1 42_ F.e_. i

i

I'.. ' I 6_ CoenD,e:ec 9/30/99

= i I 4 Heovy ;rounowcte" seepcg,: ct c ceotn Of 1,3_ fee',.
i _ _7-_

II 2oJ
_J

8-
-'. u_

;.; I. Re'e,o._sy_bo,,.t°:"_,.,e,-1 ,o,e,o,o_o:_o_o_oe_:_,ot,ons /'J_tRTt3_OMI'SFJ¢z
z _ 2. So L cesc" otonS C_O slrc.tur" lines Cr_ ;mle"Dret.ve

.= on= :otto. :_es _ay _e g_o:_c. J'4978-16 9/99

-_ C_o_,c:e, co_c_t,o_s. :f ,_c::otec. ore :: :_e t;_e Figure A-38o' exccvc::or, Conc':;or, s racy very w,Ih :,"_e.
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N 19168
Test Pit Log HCOO-TP125 E 11187

Soenole Wore- Lob Deoth SOIL DESCRIPTIONS
Content Tests in Feet Aporox;mcte Grounc Surface E,evot;on in Feet: 299

S-1 _ 24 0 -_ _ (Loose), moist, brown, Silty SAND wit_ trace orgon,c rooter,c, ona

S-2 _ 2_ I t _ roots

S-3 , 10 GS 3 (Meaium aense to aense), moist, gray win oronge mo:h,ng.
4 very grovetly, silty SAND with some non--sandy zones

.5 (Dense). groy. non-silty to silty, grovetly SAND. (TILL_
6

7

9

10

11

12

1.3

S-,_ ,0 ,,j r

_sJ
_ot'.o_ of Tes_ o;, O_ 15 Fee:..

16 -] ComoleteO 1/28/00.

_B -_ Note: no seeooge note¢.

I, t2O

Test Pit Log HCOO-TP126 N 1944sE 10773
Scmo,e Wore- Lob De_:_ SO!L DESCR!_T_ONS

Con_en'. Tests ;n Feet AD",rox;r"_cteZ.rOUnC Surf",ce E,evot_o_ ;r Fee:: 272

S-: _ 26 0-_ _ (Loose). we_.. orowr_, s;Ity SAND w;:._some ,oo:s c_c t,cce

S-2 _ 20 2 -_ (Me,.,_oe,_se)..e:,grOyw;t,_OrC_ge'_O.,,%,s;'Ly,.;.cve,y
; i __ _ SAN_.

! i 4 -

r

8-_
S-3 _ 8 q (Very ce"se), nno,s'_. _roy. s;_ty. _rcve_y SAN_

9_
10-:

,i. 1
-_ _ot:.o,'' o' Test _;: c: i'. Feet.

12 -_ Com3etec I/'28/90

Note: Se_:,c clro_r_f_et_encounterecI ot 3 feet.

i '
1B

20 :

fT_

"; . Re_e , to Figure A-I for exo,or'otion of ceSCr;ot;o,"s _,_r__OnC symbols.

2. So:,_escr;otio_sono s_rc_,,_,;nesore i,_e_=)re:;,,e J'4978"21 1100
=" CnC CC*,'JClC_c_es rnoy De groouoL

= _ Croo,_cwcte-con0;_io_s,;_ i.c;cotec, ore c: t_e t;_-,e Figure A-37
Of excovc_.;o_. ConO;t_ons "_oy vory wi',_ ti_e
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Test Pit Log HCOO-TP127 N 1elSe
E 11086

Sornoie Water Lab Depth SOIL DESCRIPTIONS
Content Tests it- "ee: Aoorox;n'_ote Grown¢ 5urfcce Elevotion ;n Feet: 2g2

I I 0-_
-{ __ (Loose), moist, 9roy.siltyo groveny SAND. (_'h.L)¢ 11 1

i i _4 _ (Looso_no,s,Oro.os,,q_tt,s,,t,_,N_
d

(Loose to me0ium aense), moist, gray. slignUy _roveHy SANe.
S-2 _ 6 3

j ,56 (Dense). moist. 9roy with orange mottling, grovehy, very silty

7 I SAND.¢,,-:

8

10

1!

12

14--

l 15-i
Bottom of Test =it at 15 _eet.

16 -_ Comoieteci 1/28/00

4

i !9 Note: no seeooge notec.
4

I 20 -_

Test Pit Log HCOO-TP128 N 18732
E 11003

Sa_oie Wore- LaD DeDI _, SO'L _F_.SCRIOTIONS
Content Tests in Feet A_rOXfrr'ote C-ounCl Surfcce C'levotionin Fee:: 273

S-; _ 18 O ,4 (LOOSe). mOiSt. DrOwn. silty SAND witr some "DOTS

: ', "_ (Meo,_m Dense). reals:,gray-Drown SAND.
s-2 I::_ B 2-i"I
S-3Z _" 3-

4 " (Mec;ur_ Dense). we'. gray w;t'_orange ,'no:t,rg s,,:y._rcve=,y
SAN__, w;_ some nOn-silty ZOnes

5 -
"1

6

7:

9 -J

10_ _

_ 1"4 - Is-a _: 15 -]
4 Bot',o,'_ o_ Test Pit at 15 Feet

j Com_.etec 1/28/00.8

• _74

19-_ Note: no see'_cge notec.J
20 _

• J

!. Refer to Figure A-1 for exalonciion of cesc';Ot.iOnS

_" 2 Soi_ 0escriations OnCl stratum lines ore ;nte_ore_;ve
:< on_ o=:_o c-on_es moy oe g_oo_c J'4978"21 1/OO

= ._. cro=-o,o:e- co',c;_,o,'s.:_ _no:co:e_.w_e:: ',_e t'-,e Figure A-38O_ excovodo ,_, ConDitions "_Oy very wit_ t:'_e.
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Test Pit Log HCOO-TP300 N 20404
E 10845

SomDle Woter Depth SOIL OESCRIPT|ONS
Conte,_t it, ;eet GrounC Surfoce Etevct;on in Feet: 299

0_ (Meoiurn aense), moist.. OorK brown, slightly silty SAND *,t _

S- 1 14 1 .' __ orgoni c moeeriol. (TOPSOIL) i
2

"_ (MeO;um oense), molst, brown, sligl_tty s;Ity, fine _Z_N0 witP, trcce I

5-2 10 3 orgonic mcterlol.
4. Pt

S-3 20 S (Stiff). moist, oronge to groy, very'sonoy, very c_oyey SILT. I

7 _ (Stiff), moist, groy to oronge, sligi_tiy groveUy, sonay SILT.

S-4 20 8 _ (Weotnerec0

9 I (Stiff"---),"-_o,st--'-i "_y_'ssonoy SILT.

10

S-5 18 11

_5-_
Botto," o _ Test =fit c: 15 Feet.

16 "i ComotetecI :5/2/00.

No grour.cwOIer seeDcge ODServeC.

Test Pit Log HCOO-TP301 N 20247
E 10838

Sombre Wcter Oeoth SOIL DESCR!mTIONS

Contenl ;n :'eet GrounC S_rfoce E_evc;;on ;n Feet: 295

S-_ I_ 23 ' _ , (TCPSOIL)

I 2 _ (Mec;_' ceP,se), me,st, brOWn SAND w,_n troce rco_.$.

s-2:_ 20 3J
} ( ,- c,

S-3 _ 22 AL '_ -_ ,S_,f /. tools:, groy Cncl oro_ge CLAY

;, :, 5J
! t 6 4 _St;ff_, P"oist, groy CmC oronge, sligntgy grove,w, scnoy SL'.
J ; 7 _ (weo:,',e,e=? "

S-_ _ 2_ 4

9 3

_2-_
_3-1?

(Very oe'_sei, mOiS:. _rCy. _rovelly. s.!ty SAND.

S-5 9 !15 _otto_, o' Test P;t :: 15 Feet

16 _ Commetec ,5/2/00.

17_-- Orounowcte, seeocge ooservec_ ot o oeptn o; 12_ feel
18 4

: 19J,

i 20 J n

1, Refe, to F;gure A-1 for exOIonc,;o'- 0 _ cescr;ot;C,_s

CnO syn'_O01S. _O I_J_2. So;i oesc,ipt;ons and stratum fines ore ;ntero-et:ve
q
Z • C"_ O:',uC_ cnonges nnoy De groCL_O, J-4978-28 5/00

z 7_ 3 Crou'_cwote, COr_Cit;ons, ;f ;'_c;:cte:, e,e ot me :;me FigT= = of exccvation. Co,_o;t;ons racy vory wlt _ t;rme. _r_ A-3_
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Test Pit Log HCOO-TP302 N 20083
E 10860

SoenDtc Water r)eot_ SOIL DP'SCRIPTIONS
Content in _'eet ;round Surfoce Elevation ;n Feet: 295

S- 1 7 orgcni¢ moterioi.

(MeOium (:lense). too=st to wet. t_rown SAND w;tr_ silt ono grove_
S-2 13 lenses

?
5 J (Stiff to I_or(:l). moist., groy @nO oronge, sli(:Jntly groveHy. Sonay

S-3 23

6 4 SILT. (Weothered)

7J
8-1

_0

11

S-4 2 _- 12 (Very stiff), moist, grcy. slightly sonoy to sonoy SILT.

',sJ
_ot_om of Test Pit o: 15 ;'eet

16 _ Comp_etecl 5/2/00.4
17-

18-_ Grounowoter seeooge ooserv¢c o[ c Oeott_ o r 4 feet

r 20

Test Pit Log HCOO-TP303 N 19940
E 10887

SC_Dle Wore- De_t_ SO'L DESCRIPTIONS
_Ontemt ;n Feel Gro_JnCl Surfcce EievC.t_or_ _r, =eet: 297

0-_
! i (Me_;um oense), mOiSt. _rown. g,ovel_y. Silty SAND w;t_ roots

S-! 16 2 "
r 4

18 4 _ (StTf'). rr_oist, oron0e, groy cnc ;or', so"r_y S,LT w_n trcce "ootsS-2 z_ _n t.Om.

r 5_
(_orCl_,. mois t, brown_s"_ _roy, s,icr'Uy grovet_y, sCnCy S_LT! 62 -

S-3 19 7
r

_2 p

10--
4

!!-

!2- _ ,ncreas,r'£ C_ens;Ly wi'._ Ce3t_

15--
_o::o_ of Test o.: c: _5 ;eet

!6-J Com_etec 5/2/00.

_74
I_.-]_ NO grounow_ter seeDc_e ooserve3.

= !94

20:
-IF-

!. Refer to r;gure A-1 for exD_or'ot;or Of aescr;DdOr, s _1_O_.. _OnC symbols.
_" 2. Sob aescr;_tio_s ar_a slrotum lines ore i_:er#retive
_, _ On= r,c:L, ei cno'ges racy De gro=uo J-4978-28 5100

_== 3 c,o_o.cte, coo¢_:ioos;_';oc;cc_eoorec:_e :_me Figure A-40o - o F excov'_t;or'. ConOidons may vory witr _ t:,'e.
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Test Pit Log HCOO-TP304 N 19855
E 10748

Sompte Water Death SOIL DESCRIPTIONS
Content ;n Feet Groun¢ Su_oce Elevot;o- ;n Feet 284

1-1 (Medium dense), moist, brown, slightly 9rove_y SAND w,t'_ roD's

S-2 _ 17 4 (Stiff to hard), moist, gray. tan. aria orange. SJigmt.y Qroveily.

5 sondy SILT.
6

7-_
, -- _ncreas;ng sand ant Oecreos;n_ silt. ¢jrove_ sizes uD tc 6 nc"es.

8

9

10 We',. gray. slighUy silty, gravelly SAND.S-3 13 11 9/

(Very Dense), moist, gray. slignt:y grovel=y, silty SAN0.
12

S-4 S 13 15-

iqottom of Test c=it at 15 Fee:.
16- Comoletec 5/2/00.

18- GrounDwater seepage ooserveCt ct a oe_t- of 13_ 'ee:

i 19-_
20 -J

Test Pit Log HC00-TP305 N 19427
E 10922

Sc _"_Die wc_.e, Deot_ SOIL D-SCRIPTtONS

Comte-t ;m Feet CrounC Surface Elevat;o_ in Fee'.:279

O_ , .3 inches of roots over (meDium Oense). "Pc s:. D'ow-. f:,"etCS- I 7 i -_ i-_ Pnediurn SAND

2-I (Dense). moisl, gray and orange, grove',),'.S;ItVSA,'-.._
S-2 :3 _

4

4

OrDain G to very aense, groy-'_row,,5
/

6- I
i

s. !

1
;'_ Bottom o_ Test _': o: '! ;eel

12q Commetec 5/2/00
:32

Refusc Ot I_ fee:.

14-i No cjroun_wo,.er seepage ot:,serveC.
;5_

4 i
16-

J p
_7"

= 19-

2oJ
0

J

[qr_jT
". Rele" to F;gure A-: for exDlonc_;o_ o' CescFD'.,OnS

CnC syrmoo,s. H_T_ W_J_
2. So;_ 0escriot;oes One S','Otum lines ore interc,?e:ive

= _. or,C 0c_.;c, changes may De grocuo: J-4,_7_-_ S/GO

z _ ,3 C,o,;ncwar.e, coma;It;ors. ;f inOicatec, o,e ct the ,,;meo; excavot;o_ Conditions'_cy varyw_:_t;_e. Figure A-41
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APPENDIX B
LABORATORY TESTING PROGRAM

A laboratory testing program was performed for this study to evaluate the basic

index and geotechnical engineering properties of the site soils. Both disturbed
and relatively undisturbedsampleswere tested. The testsperformed and the

procedures followed are outlined below.

NOTE: Laboratory test results for this study were compiled from earlier reports.

These reportsshould be consulted in the interpretation of the laboratory test
data.

Soil Classification

Field Observation and Laboratory Analysis. Soil samplesfrom the explorations

were visually classified in the field and then taken to our laboratory, where the
classificationswere verified in a relatively controlled laboratory environment.

Fieldand laboratory observations include density/consistency, moisture

condition, and grain size and plasticity estimates.

The classificationsof selected samples were checked by laboratory tests such as

Atterberg limits determinations and grain size analyses. Classificationswere
made in general accordance with the Unified Soil Classification (USC) System,

ASTM D 2487, as presented on Figure B-1.

Water Content Determinations

Water contents were determined for most samplesrecovered in the

explorations in general accordance with ASTM D 2216, as soon as possible

following their arrival in our laboratory. Water contents were not determined
for very small samples nor samples where large gravel contents would result in

values considered unrepresentative. The resultsof these tests are plotted at the

respective sample depth on the exploration logs. In addition, water contents are
routinely determined for samples subjected to other testing. These are also

presented on the exploration logs.

Grain Size Analysis (GS)

Grain size distribution was analyzed on representative samples in general
accordance with ASTM D 422. Wet sieve analysis was used to determine the

size distribution greater than the U.S. No. 200 mesh sieve. The size distribution

for particles smaller than the No. 200 mesh sieve was determined by the
hydrometer method for a selected number of samples. The results of the tests

Hart Crowser Page B-1
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are presented ascurves on Figures13-2through 13-13plotting percent finer by

weight versusgrain 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 [9
4318-84. The resultsof the Atterberg limits analyses and the plasticity

characteristicsare summarized in the Liquid and Plastic LimitsTest Report,

FiguresB-14 through B-24. This relates the plasticity index (liquid limit minus the
plastic limit) to the liquid limiL The resultsof the Atterberg limits tests are shown

graphically on the boring logs aswell as where applicable on figures presenting
various other test results.

Pocket Penetrometer (PP) and Torvane (TV)

The pocket penetrometer and torvane procedures provide quick approximate

tests of the consistency (undrained shearstrength) of a cohesive soil sample.
The pocket penetrometer device consistsof a calibrated spring mechanism

which measurespenetration resistanceof a 1/4-inch-diameter steel tip over a

given distance. The penetration resistanceis 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 radiallyarranged 1/4-inch vanes. The vanes are pressed into the soil and
the device is rotated. The vanes force a shearfailure to take place over the area

of plate face. The resistanceat failure, asmeasured by a calibrated spring,

correlates to the undrained shearstrength of the sample tested. The exploration
logs show the resultsof the pocket penetrometer and torvane tests.

Triaxial Unconsolidated Undrained Compression Test (TUU)

The triaxial unconsolidated undrained compression test estimates the undrained

shearstrength of the soil. This testwas 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. An all-around confining pressurewas applied hydraulically, but the

samplewas not allowed to consolidate, and no back pressurewas applied. An

axial load was then applied at a constant strain rate to the sample without
allowing drainage from the specimen. The stress-strainbehavior was recorded
until failure occurred.

Hart Crowser Page B-2
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The failure stresswas generally taken as the maximum load on the sample or the

load recorded at 20 percent strain, whichever was greater. The test results

plotted in terms of axialstrain versus deviator stressare presented on Figure
B-25. The shear strength is considered to be one-half the maximum stress

difference based on the e = 0 concept and a total stressanalysis.

Triaxial Consolidated Undrained Compression Test ('rcu)

The triaxial consolidated undrained compression test with pore pressure

measured estimates the effective strength of the soil at various stress levels. A

relatively undisturbed fine-grained sample was trimmed to a length of about 6

inches, encased in a rubber membrane, and placed in the triaxial cell. With the

sample in the triaxial test cell, an all-around pressure was applied hydraulically.
The sample was allowed to consolidate under the applied pressure with

drainage occurring through porous stones through slotted filter paper placed
around the sample. When consolidation was completed, drainage lines from

the sample were closed, a back pressure was applied to saturate the sample,
and the sample was loaded to failure under undrained conditions by application
of increasing axial 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 (0'). The intercept along the

vertical axis is the apparent cohesion (c'). The test results are shown on Figures
B-26 and B-27.

Direct Shear Test (DS)

The drained direct shear test estimates the effective stress parameters of the soil.

The test was performed in general accordance with ASTM D 3080. The test

sample was trimmed from a relatively undisturbed soil sample and placed in the
direct shear box, (or: The test sample was formed by placing disturbed soil in the

direct shear box and hand compacting to achieve the desired density). The

sample was allowed to consolidate under an applied vertical load prior to
shearing. Following consolidation, a horizontal force was applied to the shear

box containing the sample. In this way, the sample fails along a predetermined
failure plane. The shearing took place at a constant strain rate which was slow
enough to allow complete drainage to occur.

Hart Crowser
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The data are presented on a Mohr-Coulomb diagram plotting shear stress versus

normal stress. The line through the points of failure represents the effective

angle of internal friction (0') and the intercept along the vertical axis the

apparent cohesion (c'). The test results are shown on Figure B-28.

F:\docs_jobs\497828\Phase4 Fill.doc
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Unified Soil Classification (USC).System ....
Soil Grain Size

S[zeof O1oer,r)g In InO"_es (L,E;Stanmu_) _'arn _ in Millnmetres

Gram Size inMillimetres
-- !

COBBLES GRAVEL _ SAND SILTand CLAY

Coarse-GrainedSoils Fine-GramedSotls

Coarse-Grained Soils

GW _ GP ', G M GC SW SP SM SC
................. i /It) ............

CleanGRAVEL <5% fines _r GRAVEL wstn> 12% fines CleanSAND <5% fines \/ SAND _th > 12% fines

GRAVEL >50% coarsefracUonlargerthanNO.4 SANE)>50% coarsetractionsmallerthanNo 4

Coarse-GrainedSo_Is>50% largerthan NO.200 saeve

Dso >4 for G W (D_ 2
G W and S W -- & 1 < - -- <_3 (3 P and S P Clean GRAVEL or SAND not meeting

DiD >6 for S W DiD X D_ requirements for G W and S W

G M and S M Atte_erg limits below A line with PI <4 G C and S C Atterberg limits al0ove A Line w_tn PI > 7

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

D, o, D_. and D_ are the particles d=ameter 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

Orgamc
Soils w_h LtnuIc:l L_m=t < 50% So_ls wtt_ LlqutcI Lrm_t > 50% Soils

Fine-GrameclSods >50% smaller than NO 200 s_eve

60 I 1 I I I I I I 60

50 --

CH -so
× 40 -

-- 40

CL
>,= 30 -

.-- 30
U3

5" 20 t- _ M H or O H - 20

_o_/ CL-ML ./MML - _oL

0 10 20 30 40 50 60 70 80 90 100

5, Uquid Limit J .

E

J-4978-28 10/00

Figure B- 1
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PARTICLE SIZE DISTRIBUTION TEST REPORT

• at _ _ J J • t." . . : - i __s z ._ I ._ ! i _ ;

liirrl _ I illfilll I

li,li!liitil !111!14 'i_ rr ,J'ti lilIiI Iii, ,'_ i

i i ill ! IiI_-- I!!i _I-
H '

i'i _ !i!i _ :. I!!" \

'. [_ " i: :!i i ii i i ' _

J !i ii', ,:: i
200 100 10 0.1 O.01 0.CC"

GRAINSIZE -mm
% GRAVEL I % SAND I % FINES

% �÷`
�8�dFINE I CRS. MEDIUM FINE I SILT I CLAY

c i 0.0 0.0 13.9 1 2.2 L2 13.6 I 38--_ ! 266

_.cr 0.0 0.0 6.1 { 2.7 12.3 37.1 { 418

LL Pt I D85 1 DS0 D50 I D30 I D1S I D10 t Cc Cu
ol { 3.__1 I o.o49s o.o:56 I o.oo6_ I o.oo19 I I
"! I o.61_I 0.::6 o.l,s t I t

MATERIAL DESCRIPTION USCS NAT. MOIST.

c Crravelly,sandy., clayey.SILT
r- Slsghtiy a_avclly, reD"siiry, medium to fine S_',ID SM 12%

Remarks: Project: "l'n_rdRunwa.v North Safen.'Area
C

_-" Client: Pon of S_ttte

- Source: HC99-BJ6 Sample No.: S-2

- Source: HC99-B'/2 Sample No.: S-4

n

j_erCRo _ FigureNo B-2
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PARTICLE SIZE DISTRIBUTION TEST REPORT

, ,,, !!L .11 J _ J g --

Jlt
' I

" II
_i i_ _! i!', " i

" . I . , J '_: .

, , , I_:_ _-"
200 100 10 1 0.1 0.01 O001

GRAIN SIZE - mm

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

,-i o.o o.o o.o I o.o o.2 14.5 l 8o.T ] 4.6

_-i o.o o.o 4y, t 2.1 9.$ 30.9 I 52.5
t I

X_ LL PI f D85 Dli0 D50 I D30 t DlS D10 f Cc I Cu

o! 2s _ I o.o7_ oo5o9 o.o,_39i oo2_I oor_s ooI"..iI l,: I ,19
r-I 10.464 0.149 f t I I

MATI=RIAL DESCRIPTION USCS I NAT. MOIST.

= San_, SILT MZ ] 26%

Very.sandyST'fT-CLAY NE, ] ]4%

Remarks: Project: ThirdRunway Westsid=
c

r- Client: H_'I'B

o Source: HC00-B142 Sample No.: $°3

- Source: HC00-B146 Sample No.: $-3

n
T J49vs-21 3/1o/2oeo

/'/.,_¢£I_q_WSER Fis_,_No.B.3/I
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PARTICLE SIZE DISTRIBUTION TEST REPORT
J

5 _
Z _

g
u ' ' I

• r t

i!i!!,J I! J!,tJJJr.liftf J i
200 100 10 1 0.1 0.01 0. C'_01

GRAIN SIZE - mm

% + 3" % GRAVEL % SAND I % FINES
CRS. 1 FINE CRS. MEDIUM J FINE j SILT I CLAY

C'! 0.0 I 0.0 t 5.7 4.3 14.0 I 36.4 t 39.6
:t 0.0 I 0.0 I 0.3 0.6 s9 t 7ss I ll.-z
,_1 o.o I o.o t 5.5 2.9 13.1 I 4o.7 [ 37.s

u. , _I I Oss O6o Oso, O3o I Dis DID , c= , c.0.760 0.247 0.164 I I i

_l 1 I 0.607 0.2s9 0.167I I t I
MATERIAL DESCRIPTION USCS NAT. MOIST.

3 SliLzhtlygravelly, very.silty, medium to free SAND SM 11%
= Slightly silt),, medium to fine SAND SP-SM 26%

"_Slightly m'avellv, very silty, medium to fine SAND SM 13%

Remarks: i Project: TiurdRunway WesLside
©

r- Client:

_- _ Source: HC00-BI42 Sample No.: S_

"_ Source: HC00-B 144 Sample No.: $-2

__ Source: HC00-BI46 Sample No.: S-4

J49"I8-2] 3nor'_ooo
_4_jl__ Figure No. B.3B
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PA_N TEST REPORT

iliiI) !t , I:! _ i

I I, i ii :

_ • i_i_ i : i ',,
!ii_i ,it:;

i :if : i ¸

; i: ! il ii i; il i' :
i:_ ! I _ ii il I:i

i : i, i _ :

200 100 10 1 0.1 0.01 0.001

GRAIN SIZE -mm

•_G_VEL 1 "_SANO I "_nNES%+3"

CRS. "--7 FINE I CRS. I MEDIUM FINE 1 SILT j CLAY

-_i o.o o.o i 1.1 V"VT-] 15.4 78.4 i 4.1
0.0 oo "j 0.0 I 0.0 ! 22.1 67.5 i 104
0.0 6.3 I 61.2 I ll.g I 9.7 7.4 I 3.6

LL P, i DSS i D60 i D50 1D30 i DlS D10 _ Cc i Cu

#0.6 0.314 t 0.280 [ 0.217 T 0166 0.137 [ ,o9 2.29
I 0.472 ] o.3,19 0.316 i 0.252 i 0 138 i I
l 154 I 10.5 8.92 I 404 ) 0.819 0.365 [ ,1.26 [28.68

MATERIAL DESCRIPTION USCS NAT. MOIST.
: Medium to free SAND SP 4%

Slightly silty, medium to fine SAND SP-SM 20%
/_ Very sandy GRAVEL GP 6%

Remarks: Project: Tl'urdRunway Embankment
r=

= Client: ThePon of Seattle

L ,_-_Source: HC99-B61 Sample No.: S-2

Source: HC99-B65 Sample No.: $-8

Source: HC99-B73 Sample No.: G-I

'l f--
.1-4978-16 11/3/99

_l_'rO__ Figure No B-4
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PARTICLE SIZE DISTRIBUTIO_ TESTREP'-_'PORT---

J
2oo loo lo 1 o.1 o.ol o.ool

GRAIN SIZE- mm

l % GiVEL % SAND % FINE_

CRS. FINE _ CRS. MEDIUM FINE SILT CLAY
% 4- 3"

0.0 J 0.0 12.1 -I 8.9 17.2 37.7 24.1

0.0 0.0 7.2 _ 14.1 35.3 39.3i J

MATERIAL DESCRIPTION USCS "] NAT. MOIST.

o Gravelly, siltT SAND SM l 9*/&

Sli_hfly gravelly, v_y silty,m_um to coar_ SAND SM 14%

Remarks: Project: ThirdRunway
o

D Cllent_ HNTB

o Source: HC00-BI38 Sample No.: S-5

[] Source: HC00-B300 Sample No.: S-4

B'M

J-4978-26 6114/2000

_Rr(_OII4f_.R Figure No. B-S
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PARTICLE SIZE DISTRIBUTION It:ST REPORT

Z
,'r

I II '"il t'! _

200 100 10 0.1 0.01 0.001
GRAIN SIZE - mm

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

_i 1 t t 3s.1 I 13.1

o.o o.o o.o t o.1 ! 5.9 sl.s 12.20.0 0.0 5.3 I 3.0 17.5 46.5 27.7

LL Pl D8$ D60 DS0 i D30 t D15 D10 Cc Cu0.06'74 0.0160 0.0060 0.0038

0307 I 0.209 0.186 0.142 0.0909
/xl 0.695 I 0.297 0.231 0.0935

MATERIAL DESCRIPTION USCS NAT. MOIST.

o 15%

£3Silty, medium tofine SAND SM 6%
± SliFhtlvrawlY, silw, mediumto fine SAND SM 15%

Remarks: ;Project: ThirdRunway
o

D Client:

o Source: HC00-B302 Sample No.: S-5

D Source: HC00-B303 Sample No.: $-2

,', Soume: HC00-B303 Sample No.: $-7

r I J-4978-31 S/l$_O00
_WSER Fi_=:_o.s-s
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PARTICLESIZE DISTRIBUTIONTEST REPORT

401

i

o, II
2oo loo lo 1 o.1 0.ol o,ool

GRAIN SIZE -mm

CRS. FINE CRS. MEDIUM FINE SILT I CLAY
0.0 0.0 30.9 13.9 2"/.2 ]7.8 10.2

J 40.8 25.6

t 66.2 11.6

i LL PI DSS D60 D,r)0 D30 DlS D10 Cc Cu

11.6 2.82 134 0.466 O.185

26 lO 0.0415 0.0198 0.0062 0.0019

28 6 0.0441 0.0328 0.0185 0.0079 0.0034 2.26 12.84

MATERIAL DESCRIPTION USCS NAT. MOIST.

o Slightlysilty,v_ gravellySAND SP-SM 3%
"_ CL 19%

A CL-ML 30",4

Remarks: Project: Third Runway
o

r_ Client:

•", o Source: HC00-B305 Sample No.: S-2

O Source: HC00-B305 Sample No.: S-4

Source: HC00-B306 Sample No.: S-3
n

J-4978-31 8/18/2000
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PARTICLE SIZE DISTRIBUTION TEST REPORT

....i_. iiFli ! ; ill

T i iiiilt i,iii!il _ __ir N!iF F:i ii-
200 10(3 10 1 0.1 0.01 0.001

GRAIN SIZE -mm

% + 3" % GRAVEL 1 % SAND % FINES
CRS. T FINE I CRS. MEDIUM T FINE SILT _ CLAY

0.0 0.0 I 8.3 1 4.1 11.9 I 39.0 36.7

"_I 0.0 0.0 _ 9.4 _ 11.9 | 37.7 37.4
i_l 0.0 5.5 I 9.0 I 6.5 15.8 X 38.4 24.8

LL I Pl D85 1360 D$0 D30 D1S D10 Cc Cu
X I.I7 0.251 0.182

n'_ I 1.19 0.250 0.1724.35 0.377 0.273 0.II6

MATERIAL DESCRIPTION USCS NAT. MOIST.

C Slightly gravelly, v_y silty, medium to fine SAND SM 16%
SlightlygnvcIly,verysilty,nmdiumtofin=SAND SM 15%

_, Cmtv_llv,silw SAND SM 8%

Project: Thud Runway
o

Client:

o Source: HC00-B306 Sample No.: $-4

[_ Source: HC00-R306 Sample No.: S-5

± Source: HC00-B307 Sample No.: S-3
n

J-4a78-31 s/IS/'2ooo
_rl_l_O w_=R Figu_No.B-8
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ORAIN SIZE DISTRIBUTION TEST REPORT
-- C I: C

t
,o rt i Jl

20 ! ii

i; I Ii

200 _00 _O.O _.0 C _ 0.0_ 00C
CRA;N S ZE - mm

_-75_: ,'% GRAVEL I _, SAND I ,'% S I LT ,"; CL-._Y j

]• 0.0 ! 9-5 _ 70.2 i 20.5

', O.O _ 7 T i 59 B 1 "_" = J]
: I I

LL [ m, D_5 1 "_'_0 DS0 D3C' D'5 I D!0 C c Cu

• I 0.89 I 0.31 0.2_ 0. 126 I

• i 1 .22 i 0.23 O. 17 !

I i I
MATER I AL DESCR _=T ON USCS NAT. ME) I ST.

• SI igmt ly grovel ly. si I ty SAND SM 1_,':

• Slightly grmvel ly. very si try SAND SM 11,%

Remmrks: Project : 3re Rumwcv Dmase I I

• Location: HC98-TPS. S-5

• Location: HC98-TP10. S-4

rl
I.r J-4_78-o68/4_8
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GRAIN SIZE DISTRIBUTION TEST REPORT
c

¢ : I=

- , __-._ :. £ -= _ -
loo T ._

9O

80

7O

z 60
U.

_ 5o
w

_ 4o

30

20

10

0

200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm

0.0 2".7 I 72.5 t 3.0
0.0 27.5 I E5 1 I 7.4

I I

D85 D6O DSO ! D30 D15 DIO Cc Cw
LL PI

el t 8.51 i 1 .55 0.85 I 0,523 0.3610 0.3027 0.58 5.1

&i 10.47 11._I 0.58 i0.305 0.1862 0.1245 0.53 11.4
!

MATERIAL DESCRIPTION USCS NAT. MOIST•

@ Gravelly SAND SP 1'8=

• Slightly silty, gravelly SAND SP-SM 15=

I
z'

Remarks: Project: 3R 99 Fill

• Location: HC99 -TP10 S-3

• Location: HC99 -TPg. S-4

rmJ
J-4978-05 4/24/99

I'IAI'_TCFIoYvs'F.I'_ F_, B-,,
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PARTICLE SIZE DISTRIBUTION TEST REPORT

._ _ :, e e i i I I I

111 flli, I
II

r,ri !

!' i:I'ii:i I !ll i II
i_, t _ _

2oo loo lo o.'_ o.m o.oo_
! GRAIN SIZE - mm

% GRAVEL I % SAND I % FINES%*3"
CRS. l FINE ! CRS. MEDIUM I FINE P SILT I CLAy

o.o o.o r o.o l o.: 1.6 i 8:8 1 15.4
,_! 0.0 0.0 I 15.7 ] 5.0 14.3 t 36.1 T 28.9

0.0 0.0 t 12.6 1 4.5 14.1 I 38.5 t 30.3

,, i p, i D,, Dso i>_ot D3oI D,, D,o _ c: I :ui T 0.:38 0.179 o.l_s . o.il: , t I

I [ ,.so 0.3,, o.:6, .L o.o8,, t

I 3.o4 o.319 0.236 I 1

MATERIAL DESCRIPTION USCS NAT. MOIST.

Silty. fine SAND Slvl 13%
"_Gravelly, silty SAND SM 14%
Gravellv,_. _ silty, medium m fine SAND SM 10%

Remark=: Project: Third Runway Westside
o

r_ Client:

o Source: HC00-TTI20 Sample No.: S-1

o Source: HC00-TP123 Sample No.: $-3

Source: HC00-TPI25 Sample No.: S-3

M J4978-21 ;t/10/2.000
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PARTICLE SIZE DISTRIBUTION TEST REPORT I
•_ j . j • • |

I

f I
i

i ' r
! i

J, IJF_JrJ
fsl tit _,f fl J

J _ it Jlt ¢t
!',it, !'.,,. It,_, if tI E

200 100 10 1 0.1 0.01 0.001
GRAIN SIZE -mm

I ._ GP.AV_. I % SAND % FINES
% 3"+

CRS. FINE CRS. I MEDIUM FINE SILT CLAY

op o.o o.o 7.1 _.3 lo.3 ! 3s.6 _1.7
=I 0.0 0.0 2.3 03 1.9 t 29.7 65.8
I 0 t

LL i PI I Des I D60 DS0 D30 D15 I D10 I Cc Cu
0.564 0.21] 0.]37

0.263

MATERIALDESCRIPTION USCS NAT.MOIST.

: SliLzhtlytmi_lly, verysilty,medium_ fineSAND SM 13%
I: very sandySILT lvlL 22%

Remarks: Project:. ThirdRunwayWestside
O

r_ Client:

o Source:HCO0-TPI2"7 Sample No.: S-3

= Source:HC00-TP129 Sample No.: S-2

n
M J4978-21 3/10_000

FigureNo. B-13
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LIQUIDAND PLASTICLIMI:TSTEST REPORT

Dashedline indicates_e approximate ///

upperlimitboundaryfornaturalsoils 7 __ r

I
/

/

t

/
/

/
/

/,
/ !

/ [

- ! 'i '
0%,/ ,

i i I ,,

r OL'= I f MH or OH ,,
10 30 50 70 90 11(:

LIQUID LIMIT

Location �DescriptionLL PL PI I -200 i USCS
i

• Source: HC99-B54b Sample No.: S-IB i

Lean CLAY 21 14 "7 CL

• Source: HC99-B54c Sample No.: S- 1C I

LeanCLAY 31 20 I II CL

• Source: HC99-B58 Sample No.: S-3

Sandy, very. sliD', lean CLAY 29 19 10 70. I CL

* Source: HC99-B64 Sample No.: S-5

Silty. CLAY 18 13 5 CL-ML

• Source: HC00-BI60 Sample No.: S-4

Lean CLAY 26 17 9 CL

Remarks: Project: Thard Runway North Sat'ery Area
e

• Client: Port of Seattle

• Location:

--ra-
J..4978-18 3/1/2000

__i_._ Figure No. B-14

AR 046289



LIQUID AND PLASTIC LIMITS TEST REPORT
= / i," ! /

Dashed line indicatestheapproximate/ l-" ; / ;

upper limitboundan/fornaturalsoils _-'--" ..! ,O_X,_ !

/ 1 , r

_ /I .." 1 /f ! i i

/ \ ; '

_: _ -/ 4 i 1 i ,) i f
7 . _=_"':"-';Y; ML or OL i I MH or OH _ I
'7 J ; I i i i ) , ! r

10 30 50 70 90 110
LIQUIDLIMIT

Location �DescriptionLL i PL PI -200 USC

• Source:HC99-TP36 SampleNo: $--4 [

29 I 18 II CLSilD CLAY

• Source:HC99-TP36D SampleNo.: $-3 [

Slt[zhtlysand)', silb' CLAY 39 J 23 16 CLJ

• Source:HC99-B61 SampleNo: S-3 j

ShB.htlvsandy,siln'CLAY 31 J 20 II CL
° " " I

I I

" Source: HC99-B73 Sample No.. S-2 J [

Slightly sand)', silty. CLAY 27 [ 18 9 ] CLt
F_ernarks: Project: Third RunwayEmbank'morn

• Client: ThePortof Seattle

Location: Sea-Ta¢Intcmat|onalAirpon

n

U J-4978-16 !1/12/99

_W_ Figure No. B-15

AR 046290



LIQUID AND PLASTIC LIMITS TEST REPORT
" 4 f

D'sh_ ,ir_ indicates _I. approxJrn_te / /f O_ik_O_/

upper limit boundary for natural soils 7 _ </7 /

- Jy!
//

//

---_ i _ '

10 30 50 70 90 110
LIQUID LIMIT

Location + Description It PL PI -200 USCS
., t i

• Source: HC00-B137 Sample No.: S-2

Lean CLAY 27 17 I0 CL

• Somv_: HC00-B138 Sample No.: $-3

CLAY-SILT 20 14 6 CL-ML
l l

• Source: HC00-B300 Sample No.: S-3 j

J..mm CLAY ) 29 16 13 CL

I
!

Remarks: Project: _ t_way

• Client:FgqTB

N
rlr

_-497s-26 6/]4_0o0

AR 046291



LIQUIDAND PLASTICLIMITS TEST REPORT

® _ / "" ///_F

Dashedlineindicatestheapproximate /
upperlimitboundaryfornaturalsoils -7 ¢---- 7 /

o /
z /

m /5 /

10 // • i

,_-/_ LorOL MHorOH

10 30 50 70 90 110
LIQUID LIMIT

L_*_r_n_a i LL I PL P, -20o uses
]

'e Source: HC00-B302 Sample No.: S-4
29 17 12

• Source: HC00-B305 Sample No.: S-4

26 16 l0 66.4 CL

• Source: HC00-B306 Sample No.: S-3

28 22 6 77.7 CL-ML

Rip.arks: Project: Third Runway

• Client: I-]NTB

Location:

EE ;-4ozo-31 uj_ooo

AR 046292



LIQUID AND PLASTIC LIMITS TEST REPORT
60

o r OH /
CH

/

50 , t ,,

CL or OL I /. /
h, 40 _

- f //
J t

3C , .

- /m •

e. 20

X- r IHATCHED I

AREA TS !

/'-'/'T/T//// " ML Or OL MN or ON

0 "

0 _ C 20 50 4C 50 60 70 80 90 100

LIQUID LIMIT

L.O==*. iOc, - Desc-i=: ion LL l PL P' I -200 I ASTM D 2";_T-90
I

• HCgB-TP2, S-3, I::::)eloth3.5 to 4.5 feet I i
L

3-g I 25 11 ! SILT

• HC98-T_9. S-7, DeDm 15 to 16 feet
•:" 23 24 Silty CLAY

• HC98-TP12, S-4. DeDtn 4 to 4.5 feet 49 J 29 20 Clayey SILT
I

r
i i

Remcrks: Project: 3rcl R_nwoy

Client:

Location: Scott le, Wcshington

J-4978-068/3/9B

I'iARTCRow_r.R F,Q_,eS:18

AR 046293



LIQUID AND PLASTIC LIMITS TEST REPORT
6O

J

OH or OH /
f

5O I

CL or OL /

x /
"' 40 /z

)-

_ 30 -

° /H

<
.J
_- 20 /

HATCHED /AREA TS

ML-CL /

--__ZZ . MLorOL _. orO_
l"0 "

0 10 20 30 40 50 60 70 80 90 100

LEOuTD LIMIT

Locat ;on "P £)escr;ot ;on LL F_L pT -200 ASTM D 2487-90

• HC-99/TP-3, S-4
Depth 10.5 to 17 feet 58 27 31 Sligl'ltlysanOy, siltyCLAY

:Remorks: Project: 3ra Runwoy

CI;ent:

Location: SeaToc, A;rport, Washington

U J-4978-06 3/9/99

• __j_iO_ R Figure B-19

AR 046294



LIQUID AND PLASTIC LIMITS TEST REPORT
6O

/

CH or" OH /
/

50 /_'CL or OL

× //_" 40

z

/>..
t-

F-
(/1
<

_- 20 /
HATCHED

AREA IS •

ML-CL /

.... ML or OL MH or OH

I." i
0 10 20 30 ,4-0 50 60 70 80 90 100

LIOuTD LIMET

I PL j FI -200 i ASTW D 2487-g0Locot ion Description LL
I !

• _Cg9 -TPS, S-5
34 Ig 15 CLAY

Remorks: Project: 3R 99 Fi I I

Client:

Location: SeoToc Airport, Washington

i'm
J-4978-05 4/24/99

_e_l'__l_ Figure B-20

AR 046295



LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates the approximate v f i / '

upper limit b°undary f°r natural s°ils _" i . " _"! ] /
50-- i

o

//." I '

, 1 i I ,

: i I '
10-- , _ i I

, r OL i MH or OH !
10 30 50 70 90 11C

LIQUIDLIMIT

Coca_o.*De==,mtion I CL i P" PI i -Z00I USC
• Source:HC99-'I'P26 SampleNo..$-3

Slightly sandy, siln' CLAY 23 16 7 CL-IvlL

_II Source: HC99=TP28 Sample No. S=o

Slightly sand3, vet5,sil_' CLAY 21 14 7 CL-lvlL

• Source:HC99-TP32 Sample No.:S-4 i

Sandy, clays' SILT 34 I 24 10 MLi
• Source: HC99-TP34 Sample No.:S..4

Sandy', silly CLAY 29 19 10 CL

• Source:HC99-TP35 Sample No.: S-3 l

Slightl)'sand),,sliD'CLAY I 29 20 9 CL
I

Remarks: Project: Third Runway Embankment

• Client: The Port of Seattle

• Location: Sca-Taclntemauonal Airport

n
U

J-4978-16 1I/3/99

_J_rO_li_d¢l_ FigureNo. B-21

AR 046296



LIQUID AND PLASTIC LIMITS TEST REPORT

• • • • / /iDashed line indicates the approximate / /

upper limit boundary for natural soils ---7Z--- /7" _ i

i
/ ! _ I s r i _ j

lO 30 50 70 90 11o
UOUID LIMIT

Location �DescriptionLL PL PI -200 USCS

• Source:T'P-30I SampleNo.: S-3

Lean CLAY 31 19 12 CL

:,, Source:TP-307 SampleNo.: S-6

SILT 26 26 0 ML

Remarks: Project: ThzrdRtmwa_
:e

Client:

Location:

n

J-4978-26 5/11/2000

,,,, /,Jr_rrc_lq_)_ Figure No. B-22

AR 046297



LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates the approximate / // _ !upperlimitboundaryfornaturalso_s _/'7/"- /
/ C

/
/

//

_ 7

Z "/
/ i

, / i

- /_ _I_ _o;%_ ! !
t 1 _ ':

•- ! 1 i r
._, .L-_,_.j t MLor OL MH orOH j ,

• i J
10 30 50 70 90 110

LIQUIDLJMIT

L_b_ �DmmhptimlLL PL Pl -200 USCS

•Sour==: HC00-BI29 Sampl= No.: S-3

ShEhdy sandy,,lean CLAY 38 23 15 88.4 CL

• Source: HC00-B142 Sample No.: S-3

..,,,,,,.,:_--"_,SITT 25 27 N'P 85.3 MI.

Project: Third Runway Westslde
e

Client:. HNTB

Location:

n
'r

J4978-'_l 3/10/2000
_--'ff Fig__o.B.23

AR 046298



LIQUID AND PLASTIC LIMITS TEST REPORT

Dashedlineindicatestheapproximate / //"
upperlimitboundaryfor naturalsoiLs 7/-m-_-_ " J_

- /_/_h_"' c o,_o,V_"_" f'

- / , /_ i/I

_ ." i !!
0_,/

/_ ,.-.o,,y f f
...._.._ _. r _ ,
__" i/ - -- MLorOL MHorOH ,
/ I : ;- i I f !

10 30 50 70 90 11C
LIQUIDLIMIT

Location+Description I LL t PL P! -200 USCSi

• Source: HC00-BI07 SampleNo.: 5-2

CLAY 26 15 lI CL

• Source: I'IC00-B140 Sample No.: S-4

SILT 23 21 2 Nil,

• Source: HC00-BI42 Sample No.: S4 I

CLAY-SILT [ 21 14 7 CL-ML

• Source:HC00-B146 SampleNo.: S-2 I

Lean CLAY 32 18 14 I CL

• Source: HC00-A137 Sample No.: S-5 [

Lean CLAY 27 15 12 I CL

Remarks: Project: Th,rdRunway Westslde
e

• Client: HN'I'B

• Location:

JEW J4978-21 3/10/2000

_"_ONt_-d__ _'_ Figure No. B-24

AR 046299



15.00

RESULTS iiiii_i r_ii_iii:il i" i ........................................................ '"" "........................ ;............._...i...',.._..i..i..... .......

Ill . , o .................
o. 10.00

m !ii.

e
L

e_ 5.00

1/1

0

0 5.00 10.00 15.00 20.00 25.00 30.0C

Normal Stress, psi

t .......I sA   ENoi ..... tWATER CONTENT. _ 22.4

25.00 _ IDRY DENSZTY, pcf 106.9
ISATURAT_ON. = 108.5

iii i]i_ ; i : "........... t .... _ IV0_D RAT'_O 0. 547

"_ _ ID.T..AMETER. cm 7.20
20.00 _ /HE:OHT, cm 15.59

WATER CONTENT, = 22.3

m I _ IDRY DENSITY. pcf 106.9

15.00 . " I_ ISATURAT_0N, = 108.1

IVO:D RATI0 0.547
ID.T-AMETER.cm 7.20

10.00 IHEEGHT. cm 15.5g

iBACK PRESSURE. psi 0.00
>

5.00 CELL _RESSURE, psl 3.00
FAILURE STRESS, psi 23.27

• iii PORE PRESSURE. psi
0 STRAIN RATE, =/min. 0.300

0 5 10 5 20 ULTIMATE STRESS, psi

Axial Strain, = PORE PRESSURE, ps_

TYPE OF TEST: io_ FA:LURE, psi 26.27

Unconsoli_cte_ u_ro;ne_ 03 FA:LURE, psi 3

SAMPLE TYPE: ShelDy TwDe CLIENT: HNTB

DESCRIPTION: Leon CLAY

=ROJECT: Th;r_ Runw@y WetlonOs

LL= 29 PL= 16 PI= 13.0

SPECIF]:C GRAV'J:TY= 2._5 SAMPLE LOCAT_0N:HC00-B300/S-3
REMARKS:

Ill
J4.978-26 6/12/00

TCFIows't B-25

AR 046300



450

': iL..;.::!]!i:iii!l!i!_i!] !!i:/_ "
TOTAL EF'F'ECT:L'VE :!]:ii 'i :i i!]: 211 i:i i.il ii o "

C, kl=o 128 60 ............................. :. :.._._._..;........................ ,,_'_" "

,_. =eg S.,_ :_. I r....."_:''"-" ...........:.......:-"" ' ,......._'";: -
0 TAN b 0. I0 0.4.3 ::_::::::!::.................. !":"?'_ ........... _ "....'-'.-:..-i........,....a..-_I:_'_..h.:....
0. .........., "'_........_.........:_.,m............_..:._.......

-_ .300 ............."-":":""':_"- r-:_: "" .......;7 .... :::r ::.; ' _-" ................................

...........""......."..........I _"' .......I '""" ....._" "" ..........--_:_LI::_"P_"_"':'""+'''...........................

.....................___.I
.........F-:"_;'_ ;;I;::/"_I_:7_:I:;-XI:::;': IX
j,:"f.......7i"/ F_.......I......./...._,-!_¥ ....._ ........_I..... !\

..........F "'r -/"t_ .........i.....1 "_ 'V\ ...._: .........• t_ • i \

..........I:# • I 1o
0 _50 300 450 600 7 =-C =.CC

Totcl Normal St:;ress, kPa

Effective Normal S:res5, kP_

_O0

i I SAM_L= NO. _ 2 5

wATeR CONTENT, _ 2.3.7 _.'_ 1 _ •

500 ' _ DRY DENSITY. g/c,"" I . 7 1 . 7 I -

...... i i "

• . :: . _ SATURAT'L'ON. _ 1 I_._. IO,_._ IC,_ "• VOED RATIO 0.527 0.5E5 C 5-:. s
...... _ D:T_AMETER. cm 7 1_ 7 ZO T.2"c. 4.00 _ - -

I °" ,o ,_.-_-
I _ IWATERCONTENT, _ 22.6 I.:'.0 2' 5.

300 ...... DRY DENSITY, g/oc I ._ I ._ , .5
SATURATTON, ,_. 133.2 10_'.3 12:. "
vC, ED RATT0 0. 450 0 _T0 C -"£7

200 _ D:AMETER. cm 6.99 7.0_ = T :-
II-E_-3H- cm 15.99 18 _'_ 15 S'=

I' !
•; BACK PRESSURE. kP_ 207 i 3a :::"

I00 . CELL PRESSURE, kPo 399 616 -_;2

t F'A_.,uRE STRESS. kPc 326 392 2=:
mORE mRESSURE, RP_ 281 452 --"

0 STRAZN RATE. _/m i n. O. 04.0 O 040 0 C-" -
0 6 12 18 2_- ULTIMATE STRESS, ki_c

Axi¢_l Strcin _ PORE ==ESSURE, _<=_

TYPE OF TEST: G_ FA:'U_E. k_o 4.4.4 =-.ST _._-=

CU w_ th Dare pr 5._ure5e C3 FAZLuRE k=o 118 1_=- "2 =_

SAMPLE TYI=_. : She I l_y Tube 'CLTENT : HNTB

DESCRTRTZON: SonOy, very S ; _y.

le_n CLAY PROJECT: 3r_ Runway North Safety Area
LL= 29 PL= 19 FZ= 1 O. 0

SPECZFTC GRAVTTY= 2.55 SAMPLE LOCATTON: HC99-1=t58/5_ 3
REMARKS :

i1111
J4978-18 1,/._C/CC

_TCF_ow._'r./_ _i_ju_e B-26

AR 046301



5TRES$-STRAZN AND STRESS PATHS REPORT

°° _S T--' ,__J......... _ .......i.......... _
! i ......... " •

•,
200•_° / (

m _" 0 .....................- o. ./.....i ........ " :

'--__ loo _: ,'---- -- ....

_,'; o
W

-100

5= 1 O= 15= 20= 5= 1 C= 1 5= 23,_

, ,00 I I

I

= _ 200 " - .... I

" t I '
_'-o'°° 1 r I '"; 0

'" I-100

.5._, 10,5 15,_, 20_ =" I_" ' _ ,.

Stress Poth legenC: Toto Effect ve ....
45G

L "Peok Stremgtm Tot.ol Effective .._ _

o= 127 kP_ 55 kPo _

¢_ - 5.8 cleg 21 .4 (:leg
ton o(= 0.10 0.3g _"

300 . "

0

o: _5o

0 \J ....

0 150 300 450 600 750 90C 1050

I_. kPo

CIient: HNTB J4978-18 1/30/00[IL
Project: 3rc_ Runway North Sofety

File: 3RWB Figure B'27
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3 ..... ',i _i,+ ,_ !-jr;. : .. i '. _ i _ _ : : ........ i,l,l I i : t i ; = . ,,
u 0.015 _'' i ' : ; ' _ 6000 , . ; ..... .

..... :. • . -J . .. ! , : I _ , _ / . .
•i_ ]'i ......... i : _ : i:l, .; :, _ ! ! ' i i I i i 7 • (]i,._ ........ "
ID _7!£1 !_.L.;:-_ 7 : i i : ;: i i i i , i i i . , ;

> _ ;;ll " ,

' ' _ ........ ! i ; = _ '! "
.: _!---: : l: 7 :I_ :: ,:,,,

0.04.5 : " 0 _-' ' , . "-i --'
O 5 10 15 20 O 6000 12000 !_CC:

Stroin, _ Normc_l Stress, psf

9000 ' : SAMPLE NC : 1 ") .3.... . , . .

.... :

: ,..., : : : WATER CONTENT _ 15 .3 13.9 14. _,
7500 .... "" ' ' ' " "

._-_1 : : ,, : : : : ; _ _ DRY DENSITY. pcf 116._ 120.8 1 I_.

_--} -T'4 _ SATURAT'J:0N, % $8.5 gl.O $$.g_z vOiD RATIO 0.4-73 O. 42! O.=-_-;

. 6000 ___ :_ i;-i:l : ' : _ D_AMETER in 2 _2 2.42 2 _2

o ..f-=:,,f ,". ._-,.7_;._ ,HE_G_'r',i ,.-, I. OO 1.OC. i .,.._",,"
_- 4500 _.__ _._4__' ; _ ' ;. _WATER CONTENT _, 14 7 11 8 12 _

.....p- :DRY OENSETY. pcf 122.6 130 0 127.5
_ "

_%000 .____.____ _ SATURATION, _ 1OO._ 100.9 10C.__

D_AMETER. in 2.4-2 2.42 2._Z

1500 / .... i' . . : NE'_-ONT, i_ 0.95 0 93 0.9_.

NORMAL STRESS, psf 4000 8000 12CC0

0 ..... ...... FAILURE STRESS, Dsf 2415 4-488 6095
O 5 10 15 2C STRAIN, _. 15.8 15.2 12.2

Str_;m, _ ULTZMATE STRESS, psf
STRA.T.N, _,

Strain rote, intm;n o._3_: o.13_ or3,.

SAMPLE TYPE: Shetby Tube CLIENT: HQrt Crowser

OESCRT,=T_0N : Gray sil_ CLAY

=ROJECT: Th_rcr Runwcy - 4975-18

SPECZF'_C GRAVITY= 2.75 [SAMPLE LOCAT_0N: B-64. S-5

REMARKS: In-5{tu, some ¢oor=e

sQn_ IPROJ. NO.: 745-95082 DATE: 12110/99

O_RECT SHEAR TEST REPORT

PROFESSIONAL SERVICE _NDUSTFEES

Figure B-2_

AR 046303
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