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SUBSURFACE CONDITIONS DATA REPORT
PHASE 3 FILL

THIRD RUNWAY EMBANKMENT

SEA-TAC INTERNATIONAL AIRPORT

INTRODUCTION

This data report presents information on subsurface conditions, based on
geotechnical and hydrogeologic field testing and laboratory testing to support
the Phase 3 Fill (Y2000) construction for the Third Runway Embankment Project
at the Sea-Tac International Airport. The companion document to this data
report is the Phase 3 Engineering Report, which provides discussion of our
engineering analyses and geotechnical recommendations for the plans and
specifications.

The site is located at the Sea-Tac International Airport, in SeaTac, Washington
(refer to Figure 1, Vicinity Map). Figure 1 shows the area where we performed
explorations for this study. The shaded area of Figure 1 is presented on Figure 2,
Site and Exploration Plan, showing exploration locations. Cross sections showing
inferred geologic conditions are provided on Figures 3 and 4. Figure 5 shows
“dry season” or late summer, groundwater elevation contours for the Shallow
Regional Aquifer. Late spring or “wet season” groundwater elevation contours
are shown in the 404 Permit Support Subsurface Conditions Data Report (Hart
Crowser, 1999b).

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.

An errata sheet is included in Appendix A to document corrections to the boring
logs previously presented in the 404 Permit Support Subsurface Conditions Data
Report (Hart Crowser, 1999b) and the Borrow Areas 1, 3, and 4 Subsurface
Conditions Data Report (Hart Crowser, 1999c).
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PURPOSE AND SCOPE

This report provides information on subsurface soil and groundwater conditions
for the planned Phase 3 Fill for the Third Runway based on explorations within
the areas noted. The Phase 3 Fill, as used in this report, includes two areas (north
and south of South 156th Way) as well as continued filling in the North Safety
Area (NSA) soil stockpile area, which was started in 1999. The information
presented herein provides the basis for geotechnical engineering analyses and
recommendations presented elsewhere.

Information presented herein was obtained in general accordance with Task
5.0 - Explorations and Tests presented in our proposal dated August 23, 1999.
This report has been prepared for the use of HNTB and the Port of Seattle for
the site and 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 3 Fill and NSA Stockpile areas, shown on Figure 2,
based on our recent explorations at the site and explorations by others.

Generalized Geologic Conditions

The 404 Permit Support Subsurface Conditions Data Report (Hart Crowser,
1999b) describes the generalized geologic conditions for areas at the north end
of the proposed runway and along part of the west side, including part of the
area covered by this report. In summary, the following geologic units have been
identified at the Third Runway project site:

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

» Alluvium (primarily soft to stiff, peat, clay, and silt; and very loose to medium
dense, fine to medium sand);

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

» Glacial Till (dense to very dense, silty sand and gravel); AR 043140

Hart Crowser
}4978-16

Page 2



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

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

Subsurface Conditions

Subsurface soil conditions interpreted from materials encountered in
explorations at the site and soil properties inferred from laboratory tests formed
the basis for the information contained in this report. Variations between
explorations occur due to the variability in gradation, moisture content, and
density/consistency of soils at the site. The nature and extent of these variations
may not become evident until construction. If variations become evident, it will
be necessary to re-evaluate our interpretation of the soil conditions at the site, as
well as any recommendations based on those interpretations.

The subsurface conditions beneath the Phase 3 North Fill (north of South 156th
Street), the Phase 3 South Fill (south of South 156th Street), and the NSA
Stockpile (northeast corner of the site) were evaluated separately. Descriptions
of the subsurface conditions for each area follow.

Phase 3 North Fill Area

Generalized subsurface conditions for the Phase 3 North Fill area are shown on
Cross Section A-A’, see Figure 3. The following soil materials were observed in
this area.

Loose to Medium Dense, Slightly Gravelly, Silty SAND with Organic Material.
These sands were encountered in most explorations at the ground surface in a
loose to medium dense condition. Roots and other organic materials were
observed to a couple feet depth. This unit extended from the ground surface to
an average depth of 3 feet.

Stiff to Hard, Slightly Gravelly, Sandy SILT. One or two thin layers of stiff to
hard silt was observed in the current study test pits (HC99-TP14, HC99-TP26,
HC99-TP28, and HC99-TP30) in the Phase 3 North Fill area. The unit thickness
ranged from about 0.5 to 3.5 feet and was encountered within the upper 12 feet
of the test pits.

AR 043141
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Medium Dense, Sandy GRAVEL. A thin layer of gravel was present in some of
the explorations (HC99-TP14, HC99-TP26, and HC99-TP28). This soil unit was
medium dense, less than about 3 feet thick, and located 6 to 12 feet below the
ground surface.

Very Soft to Medium Stiff, Slightly Sandy, Silty CLAY. A 3-foot-thick layer of
very soft to medium stiff clay was observed in three of the explorations
(HC99-TP26, HC99-TP28, and HC99-B61) in the Phase 3 North Fill area. This
unit was encountered between 10 and 15 feet depth in these explorations.
Atterberg limits tests (Figures B-3 and B-4) on these samples identified the unit as
low plasticity, sandy and silty clay. It plots as CL to CL-ML based on the USC

System.

Dense to Very Dense, Silty, Gravelly SAND, Silty SAND, and Gravelly SAND.
These sands were located at the base of the test pits (except HC99-TP36)
recently completed for the Phase 3 North Fill area. In most cases, the sand was
very dense and it contained varying degrees of silt and gravel.

Phase 3 South Fill Area

Subsurface conditions in the Phase 3 South Fill area consist of density
compacted fill that was placed in 1998. This fill is similar in gradation to the
borrow materials to be used in Phase 3.

NSA Stockpile Area

Generalized subsurface conditions in the NSA Stockpile area are shown on
Cross Section C-C’, see Figure 5. The following soil materials were observed in
this area.

Loose to Medium Dense, Slightly Gravelly, Silty SAND with Organic Material.
These sands were encountered in both borings (HC99-B63 and HC99-B65) at
the ground surface in a loose to medium dense condition. Roots and other
organic materials were observed to a few feet depth. This unit extended from
the ground surface to a depth of 3 to 5 feet.

Stiff, Sandy SILT. A thin, 1-foot-thick layer of sand silt was observed at 6 feet
depth in one test pit (HC99-TP40). This is a very minor unit based on the
observations from the current set of explorations.
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Dense to Very Dense SAND, Silty, Gravelly SAND, and Silty SAND. This is the
primary unit that was observed below the NSA Stockpile area. These sands
extended from less than 10 feet depth to more than 30 feet depth in the two
borings (HC99-B63 and HC99-B65) in the area. Heave was observed in drilling
HC99-B63, as described in the following section.

Hydrogeologic Conditions

Groundwater Occurrence

Groundwater was encountered in the 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). Heaving conditions were encountered at depth in the
fine to medium sands during drilling in HC99-B63. This boring was drilled in the
general area of earlier wells (e.g., HC99-B43a) where artesian groundwater
conditions had been observed.

Groundwater Monitoring

Groundwater elevation data are being collected monthly from 28 wells on the
site to gain a better understanding of seasonal fluctuations in groundwater
elevations and flow patterns in the Phase 3 Fill area. The most recent set of
depth to water measurements was collected on October 13, 1999. The available
data are compiled and presented in Table 1. The seasonal flux throughout the
site, as observed in our monitoring well program from March through October
1999, indicates an average increase in groundwater level of less than 3 feet
during the monitoring period.

Four new wells were installed in September 1999 to provide additional data.
Three of the wells, HC99-B61, HC99-B71, and HC99-B73, were installed
between 12th Avenue South and Miller Creek, in an area where no other
monitoring wells were available. The fourth, HC99-B65, was installed to the east
of 12th Avenue South. The locations of these wells are shown on Figure 2 and 6.

Groundwater Flow Mapping

Shallow groundwater elevations as observed in October 1999 are contoured on
Figure 6. These groundwater levels represent dry-season conditions, with
elevations that are typically 2 to 3 feet lower than levels observed in March
1999, at the height of the wet season. Groundwater flow patterns are apparently
unchanged by seasonal water level variations, with flow generally toward Miller
Creek from the higher ground of the airport. This is consistent with conceptual

Hart Crowser
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models of the local hydrogeology, where recharge occurs on the higher ground
of the airport, and water moves down into the Shallow Regional Aquifer before
discharging to the creek. The artesian conditions indicate an upward hydraulic
gradient, consistent with the regional discharge of groundwater to the creek
drainage basin.

The pattern of groundwater flow is broadly consistent with the implied
occurrence of significant recharge beneath the existing airport. However, not all
water levels are necessarily reflective of conditions in the Shallow Regional
Aquifer, since perched zones can occur above the main water table, especially
in the till. Consequently, observed water levels may not necessarily reflect the
main water table in the Shallow Regional Aquifer, due to the presence of
perching layers.

Groundwater Seepage at Proposed Pond Location

Figure 4 shows generalized subsurface soil conditions at the proposed locations
of Ponds C and G, including location and depth where seepage was observed in
test pits.

Three test pits were advanced within the footprint of Pond C (the north
detention pond) to about elevation 267 to 269 feet, corresponding to proposed
pond bottom elevations that vary from about 268 to 273 feet. All the test pits
encountered interlayered slightly silty sand to very silty sand and silt, with
varying amounts of gravel. Seepage was encountered in all 3 test pits as follows:

> “Slight to moderate” seepage was reported in test pit HC99-TP19 at depths
between 4 to 8 feet, corresponding to elevations between about 282 to 278
feet;

> Seepage was encountered at a depth of about 7 feet in HC99-TP21,
corresponding to about elevation 271. Note no observation was recorded
of the seepage rate in this test pit, which typically suggests it was slight; and

» “Slight” seepage was reported in HC99-TP29 at a depth of 12 feet,
corresponding to an elevation of about 269 feet.

No infiltration was noted in tests accomplished in test pits HC99-TP19 and
HC99-TP21, apparently due to seepage from the ground into the test pits during
the tests. While the higher elevation seepage noted in HC99-TP19 probably
reflects local perched zones, seepage in the other two test pits corresponds
closely with the our estimate of 275 feet for the elevation of the Shallow
Regional Aquifer, based on extrapolation from Miller Creek and observation
wells located to the west.
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Three test pits were also advanced within the footprint of Pond G (the south
detention pond) to about elevation 245 to 250 feet, corresponding to a
proposed pond bottom elevation of about 252 feet. All the test pits
encountered interlayered slightly silty sand to very silty sand, with varying
amounts of gravel. Seepage was encountered in two of the test pits as follows:

> “Slight” seepage was reported in test pit HC99-TP41 at a depth of about 13
feet, corresponding to an elevation of about 251 feet; and

> “Slight” seepage was reported in HC99-TP37 at a depth of about 13 feet,
corresponding to an elevation of about 247 feet.

No infiltration was noted over a 90-minute period during an attempted test in
test pit HC99-TP41, which was terminated when the side of the test pit
sloughed. The observed seepage in these test pits corresponds closely with the
our estimate of 250 feet for the elevation of the Shallow Regional Aquifer, based
on extrapolation from Miller Creek and observation wells located to the west.

Typical wet weather water level contours are presented on Figure 7 of Hart
Crowser’s data report dated July 1999. The enclosed Figure 6 shows typical dry
season water levels. Seasonal water level fluctuations of up to about 3 feet have
been noted in wells east of the proposed detention ponds, but seasonal flux
would probably be less near Miller Creek. Water level contours are similar in
the pond areas for the two maps referenced above, but this is due at least partly
to not having much data (i.e. wells) in the immediate vicinity.

Infiltration Testing

Double-ring infiltrometer testing was performed to provide input into detention
pond design. The tests were performed in test pits HC99-TP19, HC99-TP21, and
HC99-TP36D.

One infiltration test was performed in test pit HC99-TP36D in an area identified
as a proposed infiltration pond in a fax received from HNTB dated July 24, 1999.
This area is not currently considered as a potential pond location. The gravelly
nature of the soils in this test pit prevented driving the rings further than about 3
inches. The rate of infiltration could not be assessed due to negligible infiltration
during the test duration.

Two infiltration tests, in test pits HC99-TP19 and HC99-TP21, were performed in
the area of the proposed Pond C. No infiltration was observed in these tests due
to the shallow groundwater table encountered at the proposed pond bottoms
(about 7 to 10 feet below grade). Test pit logs for HC99-TP19 and HC99-TP21
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were shown in the 404 Permit Support Subsurface Conditions Data Report (Hart
Crowser, 1999b).

An infiltration test was proposed but not performed in the area of the proposed
Pond G in test pit HC99-TP37, because this test pit encountered silty, low
permeability soils at the anticipated pond bottom (about 8 feet below grade).
One or two additional test pits will be located in the vicinity of the proposed
south pond during work in November 1999, to further assess potential for
infiltration in this area.

CLOSING

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

Sincerely,
HART CROWSER, INC.

Boughes & Liddgiar

DouGlAs D. LINDQuIST
Staff Geotechnical Engineer

[ExPires /?,-///%w |

JAMES R. BEAVER MICHAEL }. BAILEY, P.E.
Project Geotechnical Engineer Project Manager

F:\Docs\Jobs\497816\data(rpt).doc

AR 043146

Hart Crowser Page 8
}-4978-16



REFERENCES

Hart Crowser, 1999a. Draft Memorandum: Additional Explorations, Watermain
Relocation Project, Sea-Tac International Airport, SeaTac, Washington, june 23,
1999.

Hart Crowser, 1999b. Subsurface Conditions Data Report, 404 Permit Support,
Third Runway Embankment, Sea-Tac International Airport, SeaTac, Washington,
July 9, 1999.

Hart Crowser, 1999c¢. Subsurface Conditions Data Report, Borrow Areas 1, 3,
and 4, Sea-Tac Airport Third Runway, September 24, 1999.

F:\docs\jobs\497816\data(rpt).doc

AR 043147

Hart Crowser Page 9
}4978-16



Vlcmlty Map

3

RS
Hinavs

See F:gure 2

t / ..T’ 1%
] =
I .. '. { Ismge ST G

:

Outlme of Proposed
3rd Runway Prolect

i K

JGET

0re/\497816\Vimap

r
L
——

Scale in Feet

AR 043148

HARTCROWSER
J-4978-16 11/99
Figure 1




Z ©4nBi4

0o/e

oL-8.6¥-r

4

ervesita

see-es
, w{.m./-m»
A

/

Ny

6VLEVO HY

h
T

9

N

IBRROMHN O

) N N
7] ~—
:
ﬁ' ;
SN Makod 8%

oy

}984 ul 9|pog

0o¢

Jou suoijpiojdxad 40} }Si| 32UIIIJAJ 93

uonjoubisag puo
‘uonoubise@ puo uoD207] UONDIOIdXT  goss-sson

UOI}DJ07 UOID3S SS0J) |

spuopam =

yJodas sy} ui papnpu

‘6661 'y Q00 PeIOP ° Bmpyungodog,
POIIUS GLNH AQ POpIod Bumop woy peodesd dow ssog :9ON

2

.q:yo8LY

o ///
18-¥981YO
o

Il/l\l

- — —
’/!I
| PR

i e
P N - o

;o [/ H ' vy H
019186y d3dwoispoom/bmg sag(yax) 00Z=1  00/Z/C WG

s X o O PEH-GBMH N\
CEOTWSL 288450 o N

[e]
s68-d

ZEH-BOMH 4 \/J

D UOHBOOeY ..

v

~z Y //,/
d Wojjueleq..

. e

i

7841-000K 8. O884d1-080H

SN
\‘\\\\\ ) \ \U//\ \

wxvooomﬂhﬂ\:\ 77/ m,,,”,f,,
ey N \
\\\\\\\,.W,,\, i ¥ _/

[ Ty

7
N e
/,/ Y7 (% 7 S
//4\ 9121 -

{ \Mr\w// ,, RN s
f/%\\
s




e e.nBi4
86/1L 8L-8.6v-r

HISMOWDLLIVH

0S1EV0 UV

G x uo1}013b660x3 02139
1994 Ul 3|DIS [DDIJIIA

01 0¢ 0
S —

00¢ 001 0

(UL vIovI9) 66/8/¥

aNvs Ayis Kiaa oy Ays
‘A|I9n04b ‘asusp Kian 0} ssuaq ~

LS Apuos ‘Ayaapub Apybys pioy —

}994 Ul 9|DOS |D}UOZIIOH

‘D}DP 3IGO|IDAD A|JUIIIND UO PISDQ SUOHHPUOD
900)uNSQNS JO UO1}0}3.4diajuUl JNO Juas3idas PUD SUOIIDIOIDXD
UIIM}ag U0 DI0dI3IUI UOAN PISDQ FJD SHUN IS UIIMIIQ S}IDJUOD 30N

uonod07 daas
|9A37 Ja)1DM
SNDA N

(hun Jofop)

1001U0) 9150|099 PIIIOJU| e o uo130207 UOoI}0J0dX]

(uonoaung puo aduoysiq 1¥3sH0)
JoqwinN uoijpioidx3y

(yun Joun)
}o0j1u0) 21601099 paisdju] — — — —

aLy

r
- 5/08

-0 (HSYMLNO 3DNVAQY)
aw n_z<>m ocw .xm:_m

= o} Kyis Ajpybus
JaY '‘asusp A1 0} asuag

(edly |4 €

“Fov/ee

(L wviov19)
aNYS Lps Aiaa -v/08

‘AIj@A0ib 0} Ajj@A0ib \e ANVS A3is ‘A)jeaoub

Anybys ‘asuap A1ep e Az:m:m ‘asusp WnIpap

-~

i

-2

T3AVYO Apuos jam ‘(ssusp wnipap)

; -

13 .
ANVS Aiiis Kiaa ‘(asusp wnipaus o) vmood\m.\ 7,6

ANVS Aleaosb Apybys *(ssuap wiNipap) ——= wnipaw

LS Apuos £iaa
‘Aieaoab Ajybis ‘(3ns)

puos suy 0} wnipaw
‘Ayns Appybiis ‘asusp

0} 95007

AV1Q Aiis ‘Apups
Anybys “A1eaoub Ajybuys

~X

20 ‘(3118 wnipaw 0} Hos)
-®

(TN4) suaep yum © so1uobio ypm ONVS
ANVS Aips ‘Ajjaaoub Ajybys ‘(ssoon) IN\I.. auy ‘Aps Ausa ‘(es007)

R
N
@

0L2

062

oLg

oge

os¢

1994 ul UOI}DA3|]

yrsoN bupjoo

aseyd Y}ION) V-V uonosg ssoin oibojoer) pezieiausy

10918L6¢

68/5/14 GAD

Zad'mepa  QOI=|



¢ eunBi4
00/¢ 81-8.69-1

YISMOWINVH

LSLEVO HY

3

}20}u0)

uol1}020 daag
uoljood0] Hd 1S3

(uonyoaug puo aouoysiq 39S10)

‘D}DP 3|QO|IDAD AjjUdLIND UO PaIsSDQ SuOI}PUOD
82044NSQNS O UO1}D}3adI UL JNO JUIS3Idas PuUD SUOI}DIOJAXD

U99M}3q uo(}Dj0dIajul uodn PasDQ SJD S}UN I0S UIIM}IIQ S}ODJUOD :IJON

1]

2160|089 pausBjU| — — — —

S

(s s2)

}d 1S9} 12-d1-680H

puod uojjueieq
pesodoid

€¥d1-8660H

¥d1-860H

G x uoj}psabbox3 |poKjssA
1994 Ul 3|DIS |D1}IBA

014 Ol 0
e e e

001 0s 0
1994 Ul 9|DIG |DJUOZLIOH

" aNvs Ans ‘Ajjeaosb Apybys ‘(ssuap Kiep) Mv
aNvs p e ——
Mv Ajjon0ab .ﬁwwoo._vl/ e ———
T e ——
\ y M_ZNm Ays _ \ aNVS Ais Kuaa Aieaosb Apybys “(ssuaq) -
‘Ajj9A0sb *(asua P S § —— o L e —p— —_——
>||o.w. - o ¥ aNvs Kiis Apubis (esusp Emﬁmozv 20005 pUn0ID
— — — TIN5 Apuos - — — = — — T e~ e e e o — —_—— —
. _(uns_wmpap) |~ — 7 i Apuos 5150, PoT3) IO LN ] K2 bunsix3
o - L aNvs Aiis Asaa ‘(asuap wnipap)
. 0} QNVS LS —_—
anNvs Ays ‘(asusp ‘(asUsp WNIPaN)
\ wnipaw 0} 35007) ’ - 1€d1-660H

—0v¢
0S2
m
43
<
g
{09z §
5
-
[1]
®
~Josz
-lose

3

£ puod uonuej}eg pesodoid

anNvs Ais Aisa oy

1S Apuos Ajybis
‘Klieaoab Apybys

QNVS @sJ002 0} wnpaw ‘(8s007)

ANVS wnipaw o) auiy
x:_m Aybys ‘(asuap wnipap)

‘(paoy 0} HNns)

Ayns ‘Ajjeaosb ‘(asusp %
Kian ‘0y esuaQ) W

_— \
pesodoid |/
KieA 0} asuaq) -

m./ /
: o~ / -
S~ -~ -~
O puod uopuejeq =
\ ) aNVS i
Kyis ‘AjdA0ub *(asuap P
1S Apuos *(41s) i —— - —

6—— — —/— — 7 aNvs Aeaosb

‘Ayps Apybys ‘(asusp

B é %\w wnipaw 0} 3s007)

ONVS wnipaw 0} auy -
Kys Kyybus .?mcoel\w\\ \ & .09)
6€d1-660H

(s .0L)
61d1-660H

ad

aNVS wnipaw ‘Ays
Apybys ‘(ssusp wnipap)

& N

32D44Ng punouy
bunsix3

12d1-660H

soluobio yym gNvs AjeApib o)
Aaaob Apybys ‘Ayns Kjubys
‘(asuap wnipaw 0} 3sooT)

092
oz @
<
=
2
3
-
@
Hosz &
o6z

d

9D puod uojuejeg pesodoud
g4-3 pue ,gJ-g suoijdoeg Ssso4)

HIBLEY
00/5/ Wa

0s=1

o9 Mispm



G e.nBj4
00/¢ o1-8.6v-r
‘0}OP 3|QOIOAD AjJuaiiNd UO PAISDQ SUOI}IPUOD
Eg 82044NSQNS JO UOI1}0}2J4dIajUl JNO juasaidss pub suoijoso|dxd
uoam}aq uonoljodiajul uodn pPasSDq JUD S}UN [IOS UIIM}IQ S}O0IUO) B}ON
my
nw
cSLEYO dVv uol}po07 dasg w
1994 ul 8j|02S
om o mU joA97 J910M A
SNIDA N 8c
(yun solDW)
}19D}u0) 21601099 pauisyu| — uoI1}D207] uoljpbusodx] 4
(yun Jounw) (uonoaxng puo aduoysig 195H0) (3 .5¢)
1o0ju0) 21bojoay pasIBU] — — — — JaquinN uoijbJto|dx3 €08-660H
- —09¢
B aNVs As oy Aps Apybuys escs ONVS wnipaw —04¢
B 3.__.:50“._8 ‘AleAoab Aybys ‘(asusp wnipap) we, O duy ‘(ssusp ogz
s
i .x__o>om_w<>m=:m__m (HSYMLNO gs  Ki9A 0} asuaq) W
‘(esusp Aiap) JONVAQY) mwu s —062 s
B anvs Ais i — A da— — - —oos §
€ ‘(ssua() b — — — — A 3
- PR ol ._wm — c— AU .mﬂv doie 5
i s g £88-660H 39044NS PUN0IY Joze w._
o — T bunsix3 ~
[ (3 .01 ~joses
. e Aj%w ONvS era-lely ANVS Al19ADI6 —ove
s .Ao_wucwnﬂ Ek%oxw ‘Ais Ajpybys ‘(asoo7)
o) 0)

(eely 9j1d}00}S VYSN) .0-O uonoes

$s049) 2160j08Y)

jse3 bupjoo]
pozijeiauakn

6091626
00/5/5 W0

Or=i

Zad'wispa



9 e.nBi4

66/0} 9i-8.6%-r ES1EV0 UV
YISMOWLYVH
| 14
[ 7
90D4UNS pPUNOIH BA0QD [3A7] JS)IDM (uoisayuy)
(6661 ‘Tl 42q030(Q) 31994 Ul UOIJDA3|3 J2}DMPUNOIY 6£°98¢C ‘6661 ‘L AOW
3
0 iu o4 o_oum. : PoloM J9quinN pup uol}po0o] ||Iam buliojiuop 9€8-660HO P210P , 'OMP'E6L0S0™ M, ‘PANN3US xujdWDIDG Aq
008 o0¥ 0 Buiuonpyg Aomuny - } \ ) T papinosd Buimbip uo paspq SuoI}DOO| PUD|IdM "BE6 1L
T set (Paissju; a1auMm Paysoq) ‘isnbny pajop ‘ bmp-asogyis, ‘paiyius gINH 4Aq
— || UOI}O9JI] MO|4 JO)DMPUNOID PaLIaju| - 1934 Ul JNOJUOD UOIIDAS|T I3)DMPUNOIY —( T — Papinoid Bumoup woyy pasodaid dow ssog 330N

, |@pun)

N

N__ irea-L81Y,

nesza
N i
e N\l

w,w A\
i r«@'n.oomw_ obw _

o& i

jusweAsd v_o_—m_\( .

B R 1B , \ , \ ‘ ‘ \.vo.oonok\_\.: s
s - | 8%'G/L2 - A L AL —_— |||\\\\\
i) g A : 14./ Illlll.\‘l\lll Qﬂ
A sre-eson | EEESEL LT SINgreeedly) \ / st
o) S P N A\ \\Illl\uown\
/5 ol Mo -
~ /f N .ﬂ«\\.\\\“‘, g a_ , “‘l%
—= NP

RN zigoen: o

“. £1) 0@@“00: o pr:

/ . \\

, . - &7

1259 n.wm _omr f,\z.a
168-88DH i)

%\n.

€8-860H!

N A N

vw,//
VL —om

G6°192 N\
Eea-000H_ vnn.ooo:

(6661 ‘€L 10q0}00) uoseeg AiQg
de JnojuoH uoljeAd|3 J8jeMpuUNOIL)

£0919.6¥%

Zodwispoon/ayy bumosp 03s(jox) 00Pwl 66/Z1/11 DY



el R APPENDIXA
" FIELD EXPLORATIONS METHODS AND ANALYSIS

Hart Crowser
}4978-16

AR 043154



APPENDIX A
FIELD EXPLORATIONS METHODS AND ANALYSIS

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

Explorations and Their Location;

The Use of Auger Borings;

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

Double-Ring Infiltrometer Test;

Water Level Measurement;

Pocket Penetrometer (PP); and

Errata.

vVVVvVVyVYVYVYY

Explorations and Their Location

Subsurface explorations for this project include the following:

» Borings
HC99-861, HC99-B63, HC99-B65, HC99-B71, and HC99-B73.

» Test Pits
HC99-TP26 through HC99-TP40, HC99TP44, HC99-TP36A, HC99-TP36B,
HC99-TP36C, and HC99-TP36D.

The exploration logs within this appendix show our interpretation of the material
encountered based on drilling (or excavation), sampling, and testing data. They
indicate the depth where the soils change. Note that the change may be
gradual. in the field, we classified the samples taken from the explorations
according to the methods presented on Figure A-1 - Key to Exploration Logs.
This figure also provides a legend explaining the symbols and abbreviations used
in the logs.

Location of Explorations. Figure 2 shows the location of explorations. In the
field, borings and test pits 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. The method
used determines the accuracy of the location and elevation of the explorations.

Hart Crowser Page A-1
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The Use of Auger Borings

With depths ranging from 17.9 to 43.5 feet below the ground surface, five
hollow-stem auger borings, designated HC99-B61, HC99-B63, HC99-B65,
HC99-B71, and HC99-B73, were drilled from September 27 through 29, 1999.
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.

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. A monitoring well was not installed in
boring HC99-B63 because of excessive heave.

The borings logs are presented on Figures A-2 through A-6 at the end of this
appendix.

Standard Penetration Test (SPT) Procedures

This test is an approximate measure of soil density and consistency. To be useful,
the results must be used with engineering judgment in conjunction with other
tests. The SPT (as described in ASTM D 1587) was used to obtain disturbed
samples. This test employs a standard 2-inch outside diameter split-spoon
sampler. Using a 140-pound hammer, free falling 30 inches, the sampler is
driven into the soil for 18 inches. The number of blows (N value) required to
drive the sampler the last 12 inches only is the Standard Penetration Resistance.
This resistance, or blow count, measures the relative density of granular soils and
the consistency of cohesive soils. The blow counts are plotted on the boring logs
at their respective sample depths.

Soil samples are recovered from the split-barrel sampler, field classified, and
placed into water tight jars. They are then taken to Hart Crowser's laboratory for
further testing.

Some instances of “heave” are noted on boring logs. Heave is a phenomenon
that occurs typically within a sand soil where there is excess seepage pressure at
the bottom of the auger (i.e., water within the augers is at a lower elevation than
the groundwater level surrounding the boring). A sufficient difference in water
levels will cause the sandy soils to be displace upward into the auger, thereby
disturbing the soil formation. Therefore, the corresponding SPT N values do not

Hart Crowser
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accurately indicate density. Heave is typically controlled by sustaining the water
level within the auger at or near the surrounding groundwater level, no drilling
mud was used in the explorations described in this report.

in the Event of Hard Driving

Occasionally very dense materials or the presence of gravel and/or cobbles
prevented driving the total 18-inch sample. When this happens, the penetration
resistance is entered on logs as follows:

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

Penetration greater than six inches. The blow count noted on the log is the
sum of the total number of blows completed after the first 6 inches of
penetration. This sum is expressed over the number of inches driven that exceed
the first 6 inches. The number of blows needed to drive the first 6 inches is not
reported. For example, a blow count series of 12 blows for 6 inches, 30 blows
for 6 inches, and 50 (the maximum number of blows counted within a 6-inch
increment for SPT) for 3 inches would be recorded as 80/9.

Excavation of Test Pits

Twenty test pits, designated HC99-TP-26 through HC99-TP40, HC99-TP44,
HC99-TP36A, HC99-TP36B, HC99-TP36C, and HC99-TP36D, were excavated
across the site with a tractor-mounted backhoe provided by Port Construction
Services (PCS). The test pits were excavated on September 28 through October
1, 1999. The sides of these excavated pits offer direct observation of the
subgrade soils. The test pits were located by and excavated under the direction
of an engineering geologist from Hart Crowser. The geologist observed the soil
exposed in the test pits and reported the findings on a field log. Our geologist
took representative samples of soil types for testing at Hart Crowser's laboratory.
He noted groundwater levels or seepage during excavation. The
density/consistency of the soils (as presented parenthetically on the test pit logs
to indicate their having been estimated) is based on visual observation only, as
disturbed soils cannot be measured for in-place density.

The test pit logs are presented on Figures A-7 through A-16.

Double-Ring Infiltrometer Test

The double-ring infiltrometer test, based on ASTM D 3385, was used to measure
infiltration in selected test pits. The rings were driven into the ground about 6
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inches. Bentonite was placed around the outside of the outer ring, to prevent
water from coming out around the ring. The rings were filled with water, and the
levels were maintained for a while before beginning the test, to obtain a
saturated infiltration rate. Readings were recorded on field forms. Results of the
infiltration tests were presented in the main text.

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.

Pocket Penetrometer (PP)

Errata

The pocket penetrometer procedure provides a quick approximate test of the
consistency (undrained shear strength) of a cohesive soil sample. The device
consists of a calibrated spring mechanism, which measures penetration
resistance of a 1/4-inch-diameter steel tip over a given distance. The penetration
resistance is correlated to the unconfined compressive strength of the soil,
which is typically twice the undrained shear strength of a saturated, cohesive
soil. The exploration logs show the results of the pocket penetrometer tests.

This section summarizes errata that have been identified in previous Hart
Crowser data reports for the Third Runway project. The correct information
does not affect any previous engineering analyses or recommendations but an
errata sheet or corrections should be included as part of any data reports
referred to in construction contract documents. The header identifies the report,
which is followed by the corrected information.

404 Permit Support Subsurface Conditions Data Report

This report was prepared by Hart Crowser (1999b) for HNTB and dated July 9,
1999. The following corrections should be made to boring logs of Appendix A
of this report:

» The northing and easting coordinates are switched on the boring logs. These
should be reversed.
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Borrow Areas 1, 3, and 4 Subsurface Conditions Data Report

This report was prepared by Hart Crowser (1999c¢) for HNTB and dated
September 24, 1999. The following corrections should be made to boring logs
in Appendix A of this report:

» Boring Log A1-B13-99 ground surface elevation should read 288.6 feet
instead of 288.5 feet.

» Boring Log A3-B13-99 ground surface elevation should read 286.66 feet
instead of 286.35 feet.

F:\data\jobs\497816\data(rpt).doc
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Key to Exploration Logs

Sample Description

Classification of soils in this report is based on visucl field and laboratory observations which include density/consistency,
moisture condition, grain size, and plasticity estimates and should not be construed to imply field nor loboraotory testing
uniess presented herein. Visuai-manual classification methods of ASTM D 2488 were used as an identification guide.

Soil descriptions consist of the following:

Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT, odditional remarks.

Density/Consistency

Soil density/consistency in borings is related primarily to the Standard Penetrotion Resistonce.
Soil density/consistency in test pits is estimated based on visual observotion and is presented parenthetically on the test pit iogs.

Standard

Standard Approximate

SAND or GRAVEL Penetration SILT or CLAY Penetration Shear
Density Eesailsotgr;%_o(oh:) Consistency s\esailsé:rs‘?fe-'og:) atrgg:_;tn
Very loose 0- 4 Very soft 0- 2 <0.125
Loose 4 - 10 Soft 2- 4 0.125- 0.25
Medium dense 10 - 30 Medium stiff 4 - 8 0.25 - 0.5
Dense 30 - 50 Stiff 8 - 15 05 -10
Very dense >50 Very stiff 15 - 30 10 -20

Hard >30 >2.0
Moisture Minor Constituents Estimated Percentcge
Dry Little perceptable moisture Not identified in description 0~ 5 ‘
Damp Some perceptable moisture, probably beiow optimum Stightly (clayey, silty, etc.) 5-12 (
Moist Probably near optimum moisture content Clayey, silty, sandy, gravelly 12 - 30 :
Wet Much perceptabie moisture, probably above optimum Very (clayey, silty, etc.) 30 - 50 i
Legends

Sampling Test Symbols

BORING SAMPLES TEST PIT SAMPLES

@ Split Spoon & Grab (Jar)
[S] Shelby Tube Bag
Shelby Tube

4
UID Cuttings N
m Core Run m Bucket Sample
b3 No Sampte Recovery
=]

Tube Pushed, Not Driven

Groundwater Observations

Monument
+— Concrete Surface Seal

p— Borehole
2—inch @ Riser Pipe

/—Bentoni(e Slurry
+— Bentonite Chips

Water Level

AN

®&—10/20 Sand Pack
2-inch ¢ 0.020 Stot PVC Screen

o——— Native Material

Test Symbols

GS

Paoo
CN

TUU
TCU
TCO
Qu
DS
K
PP

v

CBR
MD
AL

Grain Size Classification

Percent Fines Classification
Consolidation

Trioxial Unconsolidated Uncrained
Triaxial Consolidated Undrained
Triaxial Consolidated Drained

QU

Direct Sheor

Permeabilty

Pocket Penetrometer
Approximate Compressive Strength in TSF

Torvane
Approximate Shear Strength in TSF

Californic Bearing Ratio
Moisture Density Relationship

Atterberg Limits

———

.

Water Content in Percent
Liquid Limit

Natural

Plostic Limit

HARTCROWSER
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Boring Log HC99-B61

N 20,989
E 10,930

W 11/12/99 1=1
497816 BORING

STANDARD =EZINETRATICN LAE
Soil Descriptions Depth RESISTANCE TESTS
Too of Casing Elevation in Feet: 303.94 in Feet Sample s Blows per Foot
Ground Surface Elevotion in Feet: 301.8 -0 1 2 5 10 20 50 100
(Loose).. damp, brown, very silty, fine - E G-1 L ®
SAND with organic material _ __ _____ g
Loose to medium dense, damp, brown to| [ A S—1 T ® !,
gray, medium to fine SAND. L ; L \
Trace organic materiol. - j - \
45 d
u S-2 i . > -GS
i i v
+10
. - -
Soft, moist, green—gray, slightly sandy, ATD r
silty CLAY. L
I~ S-3 o AL
e R
Medium d ist t Y N
edium dense, moist to wet, gray, F o -
slightly gravelly, siity SAND. 115 E/ Ay g
5 é S-4 - . \\ !
Very demse, most grey, shgrty 1 [ W i
gravelly, very siity SAND. a B
20 N
% \ ,
~ r N
- é S-5 L L W50/
- o i
L 7 " ;
125 / i
B Z S-6 - ® 498/10 ,
Bottom of Boring at 27.8 Feet. B i \
Completed 9/27/99. o o ;
430 !
1435
440 i
L - i
45 T2 5 10 20 50 100 '
® Water Content in Percent
1. Refer to Figure A—1 for explanation of descriptions E
and symbols.
2. Soil descriptions and stratum lines are interpretive
and actuol changes may be gradual. mmOWSER
3. Groundwater level, if indicated, is at time of drilling -4978-
(ATD) or for date specified. Level may vary with time. ;i 9 8A162 8/89
gure A-

AR 043164



woodstock—B.pc2

CVD 11/12/99 1=1
497816 BORING

Boring Log HC99-B63

N 21,660
E 11,875

Soil Descriptions
Ground Surface Elevation in Feet: 302

(Loose), moist, brown, slightly silty,
gravelly SAND.

Medium dense, moist to wet, brown to
gray, slightly gravelly, slightly silty to
silty SAND.

1.

Dense to very dense, wet, brown, fine to
medium SAND.

Becomes slightly siity.

2 feet of heagve.

4% feet of heave.

8 feet of heave.

Bottom of Boring at 32.5 Feet.
Completed 9/29/99.

and symbols.

Depth
in Feet

—0

Refer to Figure A—1 for explanation of descriptions

2. Soil descriptions and stratum lines are interpretive

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

and actuol changes may be gradual.

(ATD) or for date specified.

Sample

STANDARD PENETRATION LAB
RESISTANCE TESTS
a Biows per Foot
1 2 5 1020 50 100
- )
: {
r L)
i
o .
_ L
B . xﬂS/H
I |
|
B hd 485/9
i 2 5 10 20 50 100
® Water Content in Percent
re
as
J-4978-16 8/89

Figure A-3

AR 043165



woodstock-8.pc2

CVD 11/12/99 1=1
437816 BORING

Boring Log HC99-B65

N 20,829
E 11,969

. - STANDARD PENETRATION LAB
Soil Descriptions Depth Somol RESISTANCE TESTS
Top of Casing Elevation in Feet: 348.12 in Feet cmpte 4 Blows per Foot
Ground Surface Elevation in Feet: 345.6 -0 d 12 5 10 20 S0 100
(Loose to medium dense), damp, light % E !
brown, slightly silty, gravelly SAND with r é G- " ¢
erganics. o ¥ ; -
I A A S-1 L L]
M ¥
1 U
—_—  —— ———— 1§ MU
Medium dense to dense, moist, brown, N i
medium to fine SAND. I~ ; ; I~
L 01 L
— Slightly silty. L My S-2 X L L4
%
L %
10 ; % I t
%1%
- #l¢ -
1 U
L V] S-3 X B 9
a
L %1% L
%1%
+15 20%
0%
L Al L
8%
L 4 X L
| a1 S—4 L .
01
r Y% i \
-+ 1
20 ¢
- / b
nn
= 4 -
" V] S-5 X L °
L Y L
00
+25 ¢
- A -
L ; ¥ L
% -
L Ny s-6 X L )
430 %
- E S-7 X L ® ;
+35 H
. ATD E S-8 X - L 4 A -GS
+40 UIH
- S H -
L] L
< S-9 Z o]
- 8 b A
Bottom of Boring ot 43.5 Feet. - o
Completed 9/28/99. Lasg — L o o
el
® Water Content in Percent
| 3
1. Refer to Figure A—1 for explonation of descriptions AR 0431 66 u
and symbols.
2. Soil descriptions and stratum lines are interpretive fMRTCROWSER
ond actucl changes may be gradual. - -
3. Groundwater level, if indicated, is at time of drilling J-4978-16 9/99
(ATD) or for date specified. Level may vary with time. Figure A-4



woodsiock—-B.pc2

CVD 11/12/99 1=t
497816 BORING

Boring Log HC99-B71

N 20,479
E 10,969

Soil Descriptions
Top of Casing Elevation in Feet: 304.46
Ground Surface Elevation in Feet: 302

troce organic materiai.

(Loose), moist, brown, silty SAND with

(2]
|

grovelly, sandy SILT.

Stiff, damp, gray and brown, slightly

I AN AVA a4

slightly gravelly, silty SAND.

slightly gravelly, silty SAND.

Medium dense, moist, gray and brown,

Very dense, moist, brown to groy,

ﬁ%/cu/ou

l<l

>
=
o

Completed 9/28/9S.

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

and symbols.

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

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

Bottom of Boring ot 17.9 Feet.

STANDARD PENETRATION LAB
RESISTANCE TESTS
4 Biows per Foot
1 20 50 100
- .
- \‘}\
i M 74/12,
I !
|
N 450/6

AR 043167

20 50 100

Water Content in Percent

HARTCROWSER
J-4978-16 8/99
Figure A-5




woodstock-8.pc2

CVD 11/12/99 1=t
497816 BORING

Boring Log HC99-B73

N 20,478
E 10,753

Soil Descriptions
Top of Casing Elevation in Feet: 293.8
Ground Surface Elevation in Feet: 291.7

(Lcose), damp, gray to brown, very
sondy GRAVEL with traces of brick
debris. (FILL)

Medium dense SAND.

Medium stiff, damp, brown to groy,
slightly sandy, silty CLAY.

slightly sandy, siity CLAY.

Very stiff, moist to wet, gray to brown,

Hard, damp to wet, brownish gray,
slightly gravelly, slightiy clayey, sandy
SILT.

Bottom of Boring at 23.8 Feet.
Completed 9/27/99.

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

and symbols.

2. Soil descriptions and stratum lines are interpretive

ond actual changes may be gradual.

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

|<l

WWMW

b
o

66/¢1/01 |<’

| QMMM MM AR RN AVA e 4]

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

STANDARD PENETRATION LA3
RESISTANCE TESTS
Sample & Biows per Foot
1 2 5 10 20 50 100
G-1 i * Lcs
S-1* L
$-2 X L ) L AL
o .
N
N
L N
N
L |
S-4 X [ L] \75/12
s-5 X[ . 450/4
-
1 2 S 10 20 50 100

AR 043168

Water Content in Percent

HARTCROWSER

J-4978-18 8/99
Figure A-8



woodstock—8.pc2

CVD 11/12/99 1=1
497816 TEST PITS

Test Pit Log HC99-TP26

N 21,054
E 11,018

Sampie Water Lab Field Depth SOIL DESCRIPTIONS
Content Tests Test in Feet

0
5-1 7 1 3 inches of Sod over (loose), damp, brown, slightly gravelly,
Ly silty SAND with occasional roots and trace brick fragments.
2+ (Medium dense), moist, brown, slightly gravelly SAND with trace
3] roots to 4—foot depth.
s-2 X 7 4]
5 . . - ——
S—z,sz 20 E (Stiff), moist, brown with oronge mottling, slightly gravelly, very
6 sandy SILT.
7+ (Loose to medium dense), moist, gray with orange mottiing,
8] very silty SAND.
g
10+ -
1] (Medium dense), wet, brown to gray, sandy GRAVEL.
-4 o
- 4 (Medium stiff), moist to wet, gray, slightly sandy, silty CLAY.
s-3 X 23 AL PP=1.2 42]
134
] i
14
S-4 X 16 15 (Very dense), moist to wet, gray, gravelly, silty to ciayey SAND. |
] i
16+ :
17 !
184 Bottom of Test Pit ot/ 174 Feet. '
194 Completed 8/29/99. :
] Slight groundwater seepage at o depth of 11 feet. Significant |
20~ side wall sloughing from 7 to 11 feet. '

Test Pit Log HC99-TP27

N 21,036
E 11,700

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet
O
1 (very dense), moist, slightly silty, gravelly SAND with roots and |
Ly wood debris.
s-1 X 8 2] !
3] : ;
1 (Dense), moist, brown SAND.
s-2 [X| 6 .
5
6+ - - -
-3 [ 11 2] (very dense), moist, grayish brown, graveily, very silty SAND.
8
94
9
10+
114
E (Dense), moist, brown, slightly gravelly SAND.
s-4 T 12 127
13+
144 Grodes to (dense), moist, brown SAND.
15+
16ﬂ Bottom of Test Pit at 15 Feet.
y Completed 10/1/99.
17] AR 043169
18-
194 ‘
20- re

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

2. Soil descriptions and stratum lines are interpretive WOWSER
and actua! changes may be gradual.

3. Groundwater conditions, if indicated, are at the time J-4978-16 8/99
of excavation. Conditions may vary with time. Flgure A-7




woodstock-8.pe2

CVD 11/12/99 1=1

497816 TEST PITS

Test Pit Log HC99-TP28

N 20,830
E 10,867

Sample Waier Lab
Content Test

S-1 K 4
S-2 X 3
S-3 X 26
S-4 X 10

M

20 AL

Field Depth

Test in Feet

(o2
1
2

124
PP=1.2 13.]
14
15.]
164
174
18-
19
204

~0

SOIL DESCRIPTIONS

(Loose), domp, dark brown to reddisn brown, silty SAND witn
abundant roots grading to no roots ct approximately 3—foot
depth.

(Loose to medium dense), moist, gray with orange ond brown
mottling, very silty SAND to sandy SILT.

(Loose to medium dense), moist to wet, brown to gray SAND.

(Medium dense;, wet, brown, sondy GRAVEL.

(Very soft to soft), moist to wet, groy, slightly sondy, very siity
CLAY with occasional GRAVEL.

(Very dense), moist to wet, gray, gravelly, siity to very silty
SAND.

Bottom of Test Pit at 174 Feet. '
Completed 9/28/99. ‘
Groundwoter seepage at o depth of 10% feet.

Test Pit Log HC99-TP29

N 20,962
E 11,959

Sample Water
Content
S-1 15

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

and symbols.

2. Soil descriptions and stratum lines are interpretive
and actual changes may be grodual.
3. Groundwater conditions,

of excaovation.

Depth

in Feet

0_
1
2]
3]
4
5 ]
6
7]
8
g
104
11

124
137
14
15
16-]
174
18
19

20~

if indicated, are at the time

SOIL DESCRIPTIONS

(Very dense), moist, brown, slightly silty, gravelly SAND.

(Very dense), moist, gray, slightly graveily, very silty SAND.

Cobbies encountered.

(Very dense), moist, grayish brown, slightly silty, gravelly SAND.

Bottom of Test Pit at 14% Feet.

Completed 10/1/99. AR 0431 70

HARTCROWSER

J-4978-18 8/98

Conditions may vary with time. Figure A-8



woodstock-8.pc2

CVD 11/12/99 1=t
497816 TEST PITS

Test Pit Log HC99-TP30

N 20,684
E 11,131

Sampie Water
Content

S-1 K

Fielg  Depth
Test in Feet

[l
14
4

24
3

PP=1.5 o]

16
174
18-
194
207

SOIL DESCRIPTIONS

3 inches of Sod over (loose to medium dense), demp, brown,
gravelly, silty SAND with scottered roots.

(Medium dense), damp to moist, brown to gray, siity to very
silty SAND. Encountered 4-—inch—diometer gbandoned drainpipe
with drain rock in west side of pit ot c depth of 3 feet.

(Medium dense), damp, brown SAND with trace gravel.

(Stiff), moist, gray with orange mottling, sandy SILT with
occasional gravel.

(Medium dense to dense), moist to wet, gray, slightiy gravelly,
silty SAND.

(Very dense), moist, gray, slightly silty to silty, grovelly SANC.

Bottom of Test Pit ot 15% Feet.

Completed 9/28/99.

Encountered 4—inch—diameter agbandoned drainpipe with drain
rock in west side of test pit.

Test Pit Log HC99-TP31

N 20,666
E 11,382

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet
O—- (Medium dense to dense), damp, light brown, gravelly, silty SAND.
c—1 6 H with occasional organic materiai to 4% —foot depth.
2
]
4]
S-2 6 5] 5
6 j
S-3 9 2] (Very dense), damp, gray, slightly gravelly, silty SAND. ;
8] (Very dense), moist, gray, slightly silty SAND.
g
104
S-4 9 11
12
13
144
154
16 oo o T et 1o e ]
173 AR 04317
184
19
204 -
AN
1. Rcer?fgr styom;:)c_:i;-re A-1 for explon.otlon of 'descriptnhons mmom
2 S Cctu) nanges oy be graduac Tereretve J-4978-16  9/99
3. Groundwater conditions, if indicated, are ot the time Figure A-9

of excavation.

Conditions may vary with time.



woodstock-8.pc2

CVD 11/12/99 1=1
497816 TEST PITS

Test Pit Log HC99-TP32

N 20,220
E 11,136

Sample Water Lab Field Depth SOIL DESCRIPTIONS
Content Tests Test in Feet
[0
S-1 [ 7 1 (Medium dense), damp to moist, reddish brown, siightly gravelly
by SAND with occasional cobbles.
s-2 [k 6 ]
3
4 .
E (Medium dense to dense), moist, brown to gray SAND.
s-3 [ 10 >
6
1 (Very stiff), moist, gray with orange mottling, sondy, clayey SILT.
s-4 (X 23 AL PP=17 7]
8-
9
10+
1] (Very dense), moist to wet it Ty t ™
_ E ery dense), moist to wet, gray, silty, gravelly to very gravelly
s-5 X 1 12__ ? SAND. !
134 Bottom of Test Pit at 12% Feet. f
14 Completed 10/1/99. ?
4 Slight groundwater seepage ct a depth of 12 feet. .
154 ‘
16
174
18—
19 !
20-

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

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet
0~
] (Medium dense), damp, light brown, slightly siity, slightly grovelly,
7 fine SAND. :
S~1 6 1
X 2]
5-2 10 3 (Stiff), damp, light brown, slightly gravelly, sandy SILT.
S-3 5 4 (Dense), moist, brown, slightly gravelty SAND.
5] L
S—4 4 6] (Medium dense), moist, gray, slightly silty SAND.
7 (Very stiff), moist, gray with orange mottling, siightly grecvelly,
s_5 17 8] sandy SILT.
9
104 (Dense), moist, gray, slightly silty, graveily SAND with occesionc!
11: cobbles. .
S-6 13 127
134
14-]
N e Bottom of Test Pit ot 15 Feet AR 043172
1 ottom of Test Pit a eet.
16+ Completed 10/1/99.
174
18- ‘
19+ 1
1 i
20 - 1

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

ond symbols.

2. Soil descriptions and stratum lines are interpretive
ond octual changes may be gradual. J-4978-16 8/99
3. Groundwater conditions, if indicated, are at the time F‘QUFG A-10

of excavation. Conditions magy vary with time.



Test Pit Log HC99-TP34

N 20,164
E 10,952

Sample Water  Lab Field
Content Tests Test

S-1 13
S-2 6

S-3 K 16

Test Pit Log HC99-TP35

N 20,374
E 10,976

PP=4.2

PP=2.0

AL PP=3.0

Sample Water Lab
Content Tests

S—1 § 8
5-2 6

S-4a X 15
S-48 X 14

woodstock~8.pc2

and symbols.

CVD 11/12/99 1=1
437816 TEST PITS

of excavation.

AL

Depth

in Feet

O
1<

b PO i R P L

10
114
124
133
14
15
16
17
18-
194

Depth

-0

in Feet

0

5
2]
]
o]
<]
&
2]
]

99—
10-
114
12-
13-

4

144

154
16
174
184
19
20-

~0

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

SOIL DESCRIPTIONS

3 inches of Sod over (medium dense), damp, reddish—brown,
slightly gravelly, silty, fine SAND with occasional organic material.
(Medium dense to dense). domp, gray—brown, silty to very silty, |
fine SAND.

(Dense), damp, gray, fine to medium SAND with occasional
gravel lenses.

Grodes to sondy GRAVEL.

(Very stiff to hord), moist, gray with orange mottiing, sanay,
silty CLAY with occasional gravel.

(Dense), wet, gray, slightly silty to silty SAND with occasional
gravel.

Bottom of Test Pit ot 154 Feet.
Completed 9/28/99.

SOIL DESCRIPTIONS

2 inches of Sod over (medium dense to dense), dry to damp,
brown, silty, very gravelly SAND. (FILL)

(Dense), demp, reddish—brown, slightly grovelly, silty SAND with
concrete debris in upper 3 feet. (FILL)

(Medium stiff to stiff), moist, gray with orange mottling, slightiy
sandy, silty CLAY with trace gravel

(Medium dense to dense), moist to wet, brown, siightly gravelly,
silty SAND.

Becomes wet.

Bottom of Test Pit at 15% Feet.

Completed 9,/28,/99. AR 043173

HARTCROWSER

J-4978-16 9/99

2. Soil descriptions and stratum lines are interpretive
and actual changes may be gradual.
3. Groundwater conditions, if indicated, are at the time

Conditions may vary with time. Figure A-11



Test Pit Log HC99-TP36

N 20,287
E 10,730

Sample Waoter Lab  Field Depth SOIL DESCRIPTIONS
Content Tests Test in Feet
0-
. (Medium dense), moist, brown, slightly gravelly, slightly silty to
5-1 15 by silty, fine to medium SAND with burnt debris.” (FILL)
4
) 8 3+ (Medium dense), moist, brown and gray, gravelly, fine to

medium SAND.

(Hard), moist, gray with orange mottling, slightly gravelly,
slightly sandy, silty CLAY.

PP >
=30 ]

S-3 20 7_-
8 ,
S T Wery Ui, moist, gray. sy GLAY. T T T T T
S-4 30 AL PP=1.0 10—_
X 114

12] (Dense), moist, gray, siightly gravelly, very siity SAND.

14 134
14

154
E Bottom of Test Pit at 15 Feet.
16+ Completed 9/28/99.

el z
Test Pit Log HC99-TP36A
N 20,102

E 10,759

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet
0] (Dense), moist, brown, silty SAND with decreasing organic
g org
S 1 12 11 material down to approximately 3 feet.
2
3]
S-2 21 4 ~ - - A
1 (Stiff), moist to damp, gray with orenge—brown mottling,
5 slightly gravelly SILT.
5-3 17 & (Medium dense), moist to domp, brown, slightly gravelly SAND.
74
4 (Hord), moist, gray, slightly gravelly, slightly sandy, silty CLAY.

20

wn
|
»
L A P S S P T

1 Bottom of Test Pit at 15 Feet.

& 16+ Completed 9/29/99 043174

L d .

% 17] AR

i 18- |
? 194 |
- 204 | 3

I, [ 7]

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

Eg 5 sorjld dsymt?o:§. 4 strot ; - y ’MRTGOWSER
= . Soil descriptions and stratum lines are interpretive

§§ ond actual changes may be gradual. J-4978-16 8/99
g 3. Groundwoter conditions, if indicated, are ot the time Figure A-12

of excavation. Conditions may vary with time.



woodstock-8.pc2

CVD 11/12/99 1=1
497816 TEST PITS

Test Pit Log HC99-TP36B

N 20,215
E 10,744

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet

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

27 (Stiff), moist, gray with orange mottling, slightly sandy,
slightly clayey SILT.

]

X 2

N 3

S-3 10 “ Interbedded (stiff), moist, gray with orange mottling, slightly

5 -\:ondy, slightly cloyey SILT and (dense), moist, brown, —/—
6 slightly gravelly, sity SAND.
ya
8
9

(Hard), moist, gray with orange mottling, slightly gravelly, slightly

S-4 20 sandy SILT.
10
11+ " - ;
: (Medium dense to dense), wet, gray, slightly siity, slightly
$-5 16 129 gravelly SAND.
134 ?
144 i
15 :
] Bottom of Test Pit ot 15 Feet.
16+ Completed $/29/99.
17 Slight groundwater seepage at a depth of 13 feet.
18-
19+

Test Pit Log HC99-TP36C
N 20,030

E 10,956

Sample Depth SOI. DESCRIPTIONS
in Feet Ground Surfoce Elevation in Feet: 302
0 (Medium dense), damp, brown, slightly silty, slightly gravelly
1 SAND with organic material.
2 (Dense), moist, brown, slightly silty, gravelly SAND. o
3 (Hard), moist, gray with orange mottling, scndy SILT.
4
5
6
7
(Very dense), moist, grayish brown, slightly silty, graveily SAND
8 with cobbles to 2 inches.
9
10
11
12
13
14
15 Bottom of Test Pit ot 15 Feet.
16 Completed 9,/29/99. AR 043175
17
18
19
2 [ 7
an
1. Roer;‘grs;?mgg;re A—1 for explon.chon of .descnptnons "IRTlCR :ll!i EH
2 o octuar enanges moy be grodual - T Toreve J-4978-16  9/99
3. Groundwater conditions, if indicated, ore ot the time Figure A-13

of excavation. Conditions may vary with time.



woodsiock—B.pc2

1

cw 11/12/99 1

497816 TEST PITS

Test Pit Log HC99-TP36D

N 20,051
E 10,781

Sample Water Lab
Content Tests

s-1 XK 8
s-2 X 16

Depth

in Feet

N P L AP P WP P P

10-
114
12
13
14
15
16-]
174
18-
19

SOIL DESCRIPTIONS

3 inches of Sod over brown, silty SAND with ccundant small roots.

(Loose to medium dense), domp, orange—brown, slightly graveliy,
fine SAND with trace smail roots.

T~
T

g&nose). moist, gray with orange mottiing, silty to very silty

(Stiff to very stiff), moist, groy with orange mottling, slightly
sandy, silty CLAY with occasional gravei.

(Very dense), moist, groy and brown with oronge mottiing,
gravelly, silty SAND with occassional cobbles.

Bottom of Test Pit ot 9% Feet.
Completed 9/30/99.

Test Pit Log HC99-TP37

N 19,575
E 10,328

Sample Water
Content

S-3 24
S—-4A 12

S-1 9
S-2A 9
S-28B 12

1. Refer to Figure A—1
and symbols.

2. Soil descriptions and stratum lines are interpretive

Depth

in Feet

(o2
1 -

2]
3]
4]
5]
6
7]
8]
9]

10+

for explanation of descriptions

~0

SOIL DESCRIPTIONS
Ground Surface Elevation in Feet: 260

4 inches of Sod over (medium dense), moist, dark brown, very
silty SAND with scottered roots.

. (Medium dense), moist, groy ond red—brown, very sity SAND. _—

(Medium dense), moist, reddish brown, slightly silty SAND with
occasional grovel.

(Dense), moist, gray with orange mottling, slightly gravelly, very X
silty SAND. [

(Very dense), moist to wet, gray, slightly gravelly, si:ty SAND.

and actual changes may be gradual
3. Groundwater conditions, if indicated, are gt the time
of excavation. Conditions may vary with time. Figure A-14

Bottom of Test Pit at 14% Feet.
Completed 3/28/99. .
Slight groundwater seepage ot o depth of 13% feet.

AR 043176

HARTCROWSER

J-4978-16 8/99




woodstock-8.pc2

v 11/12/98 t=1

4978156 TEST PITS

Test Pit Log HC99-TP38

N 20,450
E 11,172

Sample Water Field Depth SOIL DESCRIPTIONS
Content Test in Feet
- o -
S-1 /= 4 ] T~ 3 inches of Sod over (loose), damp, brown, silty, gravelly SAND.
] (Medium dense), damp, brown, slightly silty to silty, graovelly, fine

s-2 X 5 2+ to medium SAND with roots.

5-3 3 3 —\ (Medium dense to dense), moist, brown SAND.
4 Grades to very gravelly.
5
6 (very stiff to hard), moist, gray with orange mottling, slightiy

S—-4 21 PP=2.7 7_‘ gravelly, sandy SILT.
&
9+ - - - - -

5-5 5 18 1 (Medium dense to dense), wet, grayish brown, slightly silty, slightly
10‘_ ? gravelly SAND.
114
124

5-6 X n 131 F—__ (Very dense), moist. gray. gravelly, silty to very siity SAND. "

g Bottom of Test Pit at 124 Feet. |

144 Completed 9/28/99. :
15_“ Note: Minor sloughing between 2— and 4-foot depths. Slignt i
61 groundwater seepage at o depth of 10 feet. !
16+ :
174 |
18+ l
19+
20~ ;

Test Pit Log HC99-TP39
N 20,700

E 10,518

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet Ground Surface Elevation in Feet: 280
0+ )
g 2 inches of Sod over (loose), damp, dark brown, gravelly, silty i
S-1 X 6 Ly SAND with occasional brick and concrete debris.
2—‘ (Medium dense), domp, brown, siightly gravelly SAND.
s-2 X 4 3]
4
-3 K 20 1 (Medium stiff to stiff), damp, gray with orange—brown mottling,
5‘_ slightly gravelly, sandy SILT.
6
74
8-
9= - -
1 (Dense to very dense), moist to wet, gray, gravelly, silty to very
S-4 [ 13 104 silty SAND with occasional cobbles.
11
124
5-5 2 7 13—‘ ?
14+ Bottom of Test Pit at 13% Feet.
154 Completed 9/28/99.
J Slight groundwater seepage ot a depth of 12% feet.
164
174
184
19+
] e
20 <
AN

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

2. Soil descriptions and stratum lines are interpr=tive J-4978-16 9/99

and actual changes may be graduol.
3. Groundwater conditions, if indicaoted, are ot the time

of excavation. Conditions may vary with time. AR 043177 F‘gure A-15
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W 1/12/99 1=1
437816 TEST PITS

Test Pit Log HC99-TP40

N 21,533
E 12,134

Sample Water Lab Field  Depth SOIL DESCRIPTIONS
Content Tests Test in Feet
fo ]

1] (Dense), brown, silty, gravelly SAND.

s-1 [X 12 »]

3
4]
5]
S-2 Z 21 P200=78% 6—. (Stiff), moist, gray with orange mottling, sandy SILT.
74 (Medium dense to dense), moist, brown, slightly silty, slightly
e gravelly SAND.
g
s-3 [X 1" 10
”'_ Cobbles and boulders encountered.
124
13
144
15 Bottom of Test Pit ot 144 Feet.
164 Completed 10/1/99.
17
18
19

) -

Test Pit Log HC99-TP44

N 19,768
E 11,173

Sample Water Depth SOIL DESCRIPTIONS
Content in Feet Ground Surface Eievation in Feet: 308
O-
E (Medium dense), domp, light to dark brown, slightly sity,
1‘_ graveilly SAND with roots.
24
S-1 Z 6 3:
4-‘ _'—'_————_'————'_—‘—__—_—'—‘—'—__—’".'
S-2 Z 4 5] (Medium dense), damp to moist, light brown, fine SAND.
6]
7 - . - . -
1 (Stiff), moist, gray with orange mottling, slightly sanay,
8‘_ slightly gravelly SILT.
s-3 [X| 20 9-
10+
114 (Dense), moist to wet, gray, slightly silty to silty, groveily SA\D.
124
134
-4 1 10
S z 2 144 T
154 Bottom of Test Pit at 14% Feet.
164 Completed 9/30/99.
j Heavy groundwater seepage ot a depth of 13% feet.
174
18-
194
20- re
[ 7]
1. Refer to Figure A—1 for explanation of descriptions mm
and symbols. AR 0431 78 om
2. Soil descriptions and stratum lines are interpretive - -
and actual changes may be gradual. ‘{4978 16 9/99
3. Groundwater conditions, if indicated, are at the time Figure A-16

of excavation. Conditions may vary with time.
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APPENDIX B
LABORATORY TESTING PROGRAM

A laboratory testing program was performed for this study to evaluate the basic
index and geotechnical engineering properties of the site soils. Disturbed
samples were tested. The tests performed and the procedures followed are
outlined below.

Soil Classification

Field Observation and Laboratory Analysis. Soil samples from the explorations
were visually classified in the field and then taken to our laboratory where the
classifications were verified in a relatively controlled laboratory environment.
Field and laboratory observations include density/consistency, moisture
condition, and grain size and plasticity estimates.

The classifications of selected samples were checked by laboratory tests such as
Atterberg limits determinations and grain size analyses. Classifications were
made in general accordance with the Unified Soil Classification (USC) System,
ASTM D 2487, as presented on Figure B-1.

Note that the terms “with” and “trace” used on exploration logs generally
indicate a material within the soil matrix that constitutes a relatively small
fraction by weight of the total soil. The usage of this term in not associated with
the ASTM simplified classification procedure.

Water Content Determinations

Water contents were determined for most samples recovered in the
explorations in general accordance with ASTM D 2216, as soon as possible
following their arrival in our laboratory. The resuits of these tests are plotted or
recorded at the respective sample depth on the exploration logs. In addition,
water contents are routinely determined for samples subjected to other testing.
These are also presented on the exploration logs.

Grain Size Analysis (GS)

Grain size distribution was analyzed on representative samples in general
accordance with ASTM D 422. Wet sieve analysis was used to determine the
size distribution greater than the U.S. No. 200 mesh sieve. The results of the
tests are presented as curves on Figure B-2 plotting percent finer by weight
versus grain size.

Hart Crowser Page B-1
}-4978-16

AR 043180



200-Wash

One sample was subjected to a modified grain size classification known as a
200-wash. The sample was "washed" through the No. 200 mesh sieve to
determine the relative percentages of coarse- and fine-grained material in the
samples. The test was performed in general accordance with ASTM D 1140. This
was performed for sample S-2 from test pit HC99-TP40 at a depth interval
between 5.8 and 6.5 feet. The results indicated 78 percent passing the No. 200
sieve; therefore, this soil sample is classified as sandy silt.

Atterberg Limits (AL)

We determined Atterberg limits for selected fine-grained soil samples. The liquid
limit and plastic limit were determined in general accordance with ASTM D
4318-84. The results of the Atterberg Limits analyses and the plasticity
characteristics are summarized in the Liquid and Plastic Limits Test Report,
Figures B-3 and B-4. This relates the plasticity index (liquid limit minus the plastic
limit) to the liquid limit. The results of the Atterberg limits tests are also shown
graphically on the boring logs.

F:\data\jobs\497816\data(rpt).doc

Hart Crowser Page B-2

1497816
AR 043181



Unified Soil Classification (USC) System

Soil Grain Size

' Mumber of Mesh per Inch ‘ Grain Size in Millimetres

L Size of Opening In Inches (US Standard)
S o e o= 38T 8. e s ¢ 8 8 88 338 88 §8 8 B
{ AN T S N R U O O O A A ] T ] T I R R
| | et | [ ! pLirp bt | prer ey Lt ! [ . !
§§ 8_88 g8 R’ g@® @ - o o T®e W oo 88 38 8 5§§ §§‘§ )
Grain Size in Millimetres
COBBLES GRAVEL SAND SILT and CLAY i
Coarse-Grained Soils Fine-Grained Soils ‘

Coarse-Grained Soils

GW GP*GM GC | sSWw sp}*\sm s C

Clean GRAVEL <5%fines | GRAVEL with >12% fines Clean SAND <5% fines Y SAND with >12% fines

GRAVEL >50% coarse fraction larger than No. 4 SAND >50% coarse fraction smailer than No. 4

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

Do \>4 for GW D)’
GWandSW |{— &1<c{— <3 GPandSP Clean GRAVEL or SAND not meeting
Dyp/>6 for SW Dyo X Dgo requirements for G W and S W

GMand SM Atterberg limits below A line with Pl <4 GCand SC Atterberg limits above A Line with Pl >7
* Coarse-grained soils with percentage of fines between 5 and 12 are considered borderline cases required use of dual symbols

D,0 D3 @and Dg, are the particles diameter of which 10, 30, and 60 percent, respectively, of the soil weight are finer.

Fine-Grained Soils
ML CL oL MH CH OH Pt
SILT CLAY Organic SILT CLAY Organic CH)igle_
rganic
Soils with Liquid Limit <50% Soils with Liquid Limit >50% soig|s
Fine-Grained Soils >50% smaller than No. 200 sieve
60 T T T T T T T T 60
50 — 50
CH

°

= cL aLeS

£ 30 —130

a

a2 MHorOH — 20
- 10F +— CL-M ML - 10
g - AR oy o
g orOL
e 0 | | | | ! | | 1 0
§ 0 10 20 30 40 50 60 70 80 90 100
=)
B Liquid Limit [ 5
g. AN
3 HARTCROWSER
(2]
¥ J-7033-03 11/99

Figure B-1
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PARTICLE SIZE DISTRIBUTION TEST REPORT

M8 in.
10
#30
840
(]

B2 AR 1)

—{waim

#100
- 14140
¥200

100

Ghn
g L
20

. i)rzh
{

70

PERCENT FINER
8

]
2.

o —— T T
N : . : g1 | |
e i AN
T T I
SERI RIS IR e I | j
200 100 10 E 0.1 0.01 0.001
GRAIN SIZE - mm
%+ 3" % GRAVEL % SAND % FINES
CRS. FINE CRS. MEDIUM FINE SILT r CLAY
o 0.0 0.0 1.1 1.0 154 78.4 4.1
| 0.0 0.0 0.0 0.0 22.1 67.5 10.4
IS 0.0 6.3 612 11.8 9.7 7.4 3.6
LL Pl Dgs Deo Dso D30 D15 D10 Cc Cy
o 0.446 0314 0.280 0.217 0.166 0.137 1.09 229
0 0.472 0.349 0.316 0.252 0.138
A 15.4 10.5 8.92 4.04 0.819 0.365 4.26 28.68
MATERIAL DESCRIPTION uscs NAT. MOIST.
O Medium to fine SAND SP 4%
O Slightly silty, medium to fine SAND SP-SM 20%
A Very sandy GRAVEL GP 6%
Remarks: Project: Third Runway Embankment
0
o Client: The Port of Seattle
o o Source: HC99-B61 Sample No.: S-2
O Source: HC99-B65 Sample No.: S-8
~ Source: HC99-B73 Sample No.: G-1
[
N J-4978-16 11/3/99
HARTCROWSER  FigurcNo. B-2
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60
’ V
L . s
Dashed line indicates the approximate P
upper limit boundary for natural soils
v
so— — oA
')
e @) /
sol— v
s
x Vs /
i
o s /
b4 e
- /s
g 30— - 7’
-
0
3
o
20 T
K
s
10— — $
N MH or OH |
o) - L rud LA l |
| |
10 30 S0 70 90 110
LIQUID LIMIT
Location + Description LL PL Pl -200 usc
® Source: HC99-TP26 Sample No.: S-3
23 .
Slightly sandy, silty CLAY - 16 7 CL-ML
B Source: HC99-TP28 Sample No.: §-6
Slightly sandy, very silty CLAY 21 14 7 CL-ML
A Source: HC99-TP32 Sample No.: S-4
Sandy, clayey SILT 34 2 10 ML
¢ Source: HC99-TP34 Sample No.: S-4
Sandy, silty CLAY O cL
¥ Source: HC99-TP33 Sample No.: S-3
Slightly sandy, silty CLAY 002009 CL
[Remarks: Project: Third Runway Embankment
.
]
A Client: The Port of Seattle
.
v Location: Sea-Tac International Airport
...... =
ool J4978-16 11/3/99
HARTCROWSER Figure No. B-3
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LIQUID AND PLASTIC LIMITS TEST REPORT

AR 0431

60 7
Dashed line indicates the approximate
upper limit boundary for natural soils
w -
40 _—
x /
ol /
F4 v
e
% e | ;
|
5 / 1 '
Q. ~ l ! i
20— - o~ . ' ,
o) ?
P \ | |
s 0 | I
. 7 @A i
o= /| iz . ;
[~ — == " T > :
L T ML o‘r oL MH or OH ‘
| ., !
10 30 50 70 S0 110
LIQUID LIMIT
Location + Description LL PL P} -200 uUscC
® Source: HC99-TP36 Sample No.: S-4
Silty CLAY 29 18 11 CL
& Source: HC99-TP36D Sample No.: S-3
Slightly sandy, silty CLAY 39 23 16 cL
A Source: HC99-B61 Sample No.: S-3
Slightly sandy, silty CLAY 31 20 H cL
* Source: HC99-B73 Sample No.: S-2
R
Slightly sandy, silty CLAY ! '8 ? cL
iremarks: Project: Third Runway Embankment
.
]
A Client: The Port of Seattle
.
Location: Sea-Tac International Airport
| 24
el J-4978-16 11/12/99
I'MRTCROWSER Figure No. B-4
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