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SUBSURFACE INVESTIGATIONS

ror 500 [Ih Ave
PROPOSED ADDITIONS TO 55 6 !.5; ﬁj,g/

PROVIDENCE HOSPITAL

SEATTLE, WASHINGTON 8 )

A. INTRODUCTION

This report_‘presents the resultg of subsurface investigations and engineering
studies together with our conclusions and recommendations relating to earthwork
and foundation design for proposed additions to Prov1dence Hospltal Seattle. The
presently planned additions con51st of a professmnal offlpe bulldmg Aw1th hmlted
parking west of the existing underground surgery wing, and a parking lot to be |
constructéd southwest of the intersection of Eést James Stréet and 16th Avenue,
all as shown on Figufe 1. |

The preliminary concept for the professional building consistéd of a
reinforced concrete structure 4 to 8 stores high with a maximum 2 levels of parking
below grade along East James Street. At a meeting on October 26, 1971 in the
offices of Leo Daly & Associates, we were informed that the building concept
had been revised and that it now consisted of a 2-story structure with no below
crade parking, Parking svace would be provided at abohut cresent grade beneath
the structure. Two additional stories would ke added to thz first 2 stories in
the future. This structure was to be U-shaped with a cour: in the center and
extend over the area west of the existing underground surgery Wi{lg to 156tn

\

<

Avenue.
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TP-1*
Surface Elevation 308.5 ft.+

W debris (FILL)

Medium dense, dark brown,
wood debris (FILL)

Medium dense;
gray and light
N\ hrown, silty SAND

TP-6
Surface Eleyation 283 ft.=

Medium dense, light brown, silty
SAND with scattered gravel, roots
and wood debris (FILL)

©

2 Medium dense, dark brown, silty <§>
2.5 | SAND with scattered gravel,

: organics and wood debris 4_J/r‘
(ORIGINAL TOPSOIL)

Very dense, gray slightiy silty

SAND with scattered gravel

[ Y e ]

Loose to medium dense silty sand SAND with scattered gravel, roots,

silty sand with roots, organics, glass and 9

1P-7

Surface Elevation 204 ft.=

[ GRASS AND TOPSOIL

Medium dense, brown,silty SAND with
scattered cobbles, gravel, organics
and concrete, brick and wood debris
(FILL)

(Concrete slab at § ft., probably

hasement flocr)

(:) 2 Medium dense, dark brown,silty SAND <:>

TP-2 *

Surface Elevation 308 ft.+

Medium dense to dense dark brown SAND and GRAYEL with scattered
roots (FILL)

Medium dense, brown,
silty, SAND with
scattered gravel,

roots and organics

(FILL)

Medium dense

to dense, gray.

silty SAND with
scattered gravel

TP-8

Surface Flevation 296 ft.+

g GRASS AND TOPSOIL

Medium dense, brown silty SAND with
dscattared gravel and roots (FILL) (:)

with gravel, organics and roots
2.7 (ORIGINAL TOPSOIL) A
“IMedium dense, tan-brown, sandy SILT
and silty SAND with scattered
gravel

©

4.3 _ :
Dense, gray-brown, slightly stity

SAND with scattered gravel

6.5

5.5}

(=]
S )

10.5

[ L = ]

2.5




— Aj'l'; v]l.[“‘ : Aif;j;,;f_ }; - iﬁ{‘l';w2;;‘: ;?; é_?k~1:':v ”{-; {; _  .;A¢mu&3 ‘ii";gs,
TP-2 * , TP-3 TP LT A R I
Surface Elevation 308 ft.+~ Surface Elevation 308 ft.+ ‘Surface Elevation 298 ft.+ .. Surface Elevation 284 ft.x ) ‘f F *?ffw : 1
ense dark brown SAND and GRAVEL with scattered 0 OfMegium dense gray, slightly silty | Hedium dense grayish brown, SAND - “ ioose, dark gray, sitty SAND with SRR M :
: to silty SAND with scattered with scattered gravel, cobbles, (:) - {wood and broken cuncrete debris : e o » i
17 cobbles, gravel, organics and woad {2 organics and roots (FILL) " (FILL) & _— B I R :
Medium dense. bromn, dedris (FILL) "“fPart of brick and concrete - ERN I B F L & R T,
Scattered gravel, O 0) 7 : R ' o S e v
XD nuth ‘ roots and organics (Black tap pavement at § ft.) Dense to very dense, gray gravelly N R LT Lo - !
tesed grave (FILL) |sifty SAND with scattered cobbies. K siignt sespage ot 3 Y R R B
(TILL) : L F 0 i et v S L
PP x -7 SfMedioa dense,tan-brown, silty -
(S|?Fh3 seepage«at 4;5j fE'? P LA SAND with scattered gravel and . .
: : " jcobbies ™ B ~
5.5 -
Medium dense, darkR brown, silty
SAND with scattered gravel, roots
- and organics (ORIGINAL TOPSOIL) (Z)
< .. - |(Blacktop pavement debris at 7 ft) R
o B s8
Medium dense, gray silty SAND (:)Grab Samp¥e B =
' N number of: typical’ matewlals for
) (:) depth lnterval I -
Vuﬁdfkmw:VET’ ";
10.5 "
. " rpog : i P 3 é, ,,-?. L - )
0 Surface Elevation 296 ft.* 0 Surface E;evation 308.5 ft.+ ' . .. BT S o
0.24~ Crushed rac surfacing : ) . . ’ - .
0.5 GRASS AND TOPSOIL » ' “\ (1 inch size) 4_4/__<:>
Wedium dense, brown silty SAND with 0.7f\ Very dense, gray silty SAND
scattered gravel and roots (FILL) <:> with scattered gravel (TILL)
Dense, gray-brown silty SAND #ith (:)
2 scattered gravel
Wedium dense, dark brosn,silty SAND <:>
with gravel, crganics and roots 2.5
2.TF—~____ (ORIGINAL T0PSOIL) y
Medium dense, tan-brown, sandy SILT B ;
and silty SAND with scattered (E) 4 ' 1
gravel » ) 1
4.3 : :
Dense, gray-brown, siightly shity : - PROVIDENCE HOSPITAL PAR%LNG LT
SAMD-witk scattered gravel (:> . - SEATTLE, WASHINGT
‘ LOGS OF TEST PITS.
JANUARY 21, 1972  W-2249-01 - -
8.5 SHANNON & WILSON, INC. :
SOIL MECHANICS & FOUNDATION ENGINEERS
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SHANNGN & WILSON, INC.
J0B KO, W-2249-01 pare 10/29/71

SUMMARY OF TEST RESULTS
BORING NO. B-l

~ ;
o s X /& / NTERBERG &
< < $’$$"\° NS LIMITS, % & & ,5'3}
N L ITIFIEL/ N & ' FI & SOIL CLASSIFICATIONS
S/ & /S§58/ 88 SIS &
& ) Y NS é\ AN Qy & & Q .
: — ¥ f\ — :
3.5-4 58 = : erry.ﬁdense,ugray, silty fine SAND with scattered
‘ '| medium to coarse sand and gravel (Damp) (Till)
. . :
6-6.9 40, , .| Same as above
50/5" : N ‘
85— 70/5" Very dense, gray, slightly silty, fine SAND with
8.9 scattered medium to coarse sand and gravel
(Damp) (Till)
11~ 60 | L Safngafa‘sabove
11.5 B R
13.5- 50, D "» : Star\n‘e' as above
14.5 | - 64 1
16—~ 90 : ' #¢1 Same as above
16.5 SRR IS T
I
18.5- 70/3" " Same as above
18.8 i !
21- 110 ' | Samie as above’
21.5 ) C
23.5- 60 T '| Same as abov
24 S FEE T

e
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SUMMARY OF TEST RESULTS

BORING NO._B-1

SHANNON & WILSON, INC.

ATTERBERG
LIKITS, %

SOIL CLASSIFICATIONS

10

11

12

55

ke R

i Véry'}i:gle‘nse, gray, silty, fine to medium SAND

witHf scattered coarse sand and gravel (Damp)(Till)

~,.Verly dense, ‘gray, silty, gravelly, fine to coarse
* | SAND (Wet). (Ti11)

, ) s . v :
, Sa’m_e“.va‘_s,'above except slightly silty to silty

i

PER LR
\

g,
rv

=% :

" S i
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SUMMARY OF TEST RESULTS

: TS ,
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v e
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SHANNON & WILSON, INC.

BORING NO._B-2 ‘ J0B NO.W=2249-01 pATE 10/29/71
< -
S oD /& &/ ATERBERG: ‘ &,
A A SN A AR A F
S/ & J[STES/ &K AR F&« . ‘SOIL CLASSIFICATIONS
N & '\‘CQ S/§ & S &L g - :
S/ S JEEES/E S/ /o = § |
. i
3.5- 7,5,5 Medium dens’é, brownish-gray, silty, fine to mediun
5 .SAND with scattered coarse sand and gravel (Moist)
_ (Fi11) .
6-6.9 39, Very dense, gray, silty, gravelly, fine to coarse
50/4" | SAND (Damp)(Till)
8.5- 50/5" Very dense, gray, silty, fine to medium SAND with
8.9 ‘scattered coarse sand and gravel (Damp)(Till)
11- 50 Same’ as -above
11.5 8
13.5- 50/5" Very dense, gray-brown, slightly silty to clean,
13.9 fine to medium SAND with scattered coarse sand
and gravel (Moist) ’
16~ 55 ~ , Samé as above
16.5 ' ‘
18.5-] 50 Same as:above
19
23.5-| 33,50 Very dense, gray-brown, fine to medium SAND with
24.5 trace of silt with scattered coarse sand and gravel
(Moist)

28.5-1 26,52 Same as above except gravelly and wet
29.5 g '
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SUMMARY OF TEST RESULTS SHANNON & WILSGK, INC.

BORING NO._B-2 e J0B NO.W=2249-01 pare 10/29/71
< —
. ) . :
IS . oS /& W/ NTERBERG. & &
« NEVASIGATIARES LIMITS, % T &
N N SIS/ L A R ; SOIL CLASSIFICATIONS
§F/ & SESS/§& S &L &
=) S JEEES/ES/S S/ = N |
10 | 33.5-| 16,26, Very dense, gray-brown, silty fine SAND (Wet)
35 40 Coa
11 38.5-f 16,34, -Saméi as above
40 45 : : B
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SHANNON & WILSGN, INC.
j0B NO.W=2249-01 pre 10/29/71

SUMMARY OF TEST RESULTS
BORING NO.B-3

~ .
. X s "\ . ) L
£/ & fees/Ee/ o o ) &
&/ & JESSES/ &8 P /ST =~ SOIL CLASSIFICATIONS
& & INTRIRSESAINIEN NI & '
S/ S JESES/ES/S S/ = §
3-4 22,50 Very dense, gray, silty fine SAND with scattered
medium to coarse sand and gravel (Moist)(Till)
5.5- 50/4" Same as above
5.9 Sl
8-8.5 65 Same as above
10.5-| 50/4" Same as above
10.9 é :
13- 50/3" ‘Same as above
13.3 S
15.5-] - 60 Same as above
16 e ‘
18- S0 Same qis‘above '
18.5 | SRR
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SUMMARY OF TEST RESULTS . SHANNON & W11SaH, INC.
BORING NO._B-4 J0B NO. W=-2249-01 paTE 10/29/71
< _
S a XN SN ATTERBERG - &
x N S x N &3
« CSSETo/ T LINITS, % s R
N N IFITEL/ & ¥ X ! SOIL CLASSIFICATIONS
Q. NS RX XN g ) &
§/ & [SSS/SS TES $ |
e S LS EYVASYANYAN ‘ &
3.5- 49, ' . _ Vei‘y dense, gray, silty fine SAND with scattered
4.3 50/3" medium to coarse sand and gravel (Damp)(Till)
6-6.5| 63 | " |~ Same as above
8.5-9 60 | Same as above
11~ 66 Same as above
11.5 S
13.5- 54 . ' Sarge as above
14 K
E 16~ 50/4" | I | Same as above
= 16.4 | SRR R
o) , R
S 18.5-| 50/5" : .~ | Same as above °
. .
! :
on :
=
™
m
|
=
=
D
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SUMMARY OF TEST RESULTS ~ . . ' SHANKON & WILSOH, INC.
BORING NO._B-5 o © ' JOB NOW=2249-01 pate_10/29/71
S L S, [/ NTERBERG. ' & -/ '
o/ & [SES/ s LINITS, % s & & o
S/ & STES/ S8 ; £T & ‘ SOIL CLASSIFICATIONS
s & SToxY/§ S&EES /&
S/ JEEES/ES/e o/ = s .
3.5~ 50/5" ' o of 'Verf dense, gray, silty fine SAND with scattered
3.9 medium to coarse sand and gravel (Moist)(Till)
6-6.5 55 o ) Same as above except damp
8.5-9] sl ’ : Same as above except damp
11- 50/5" 'k Same.as above except damp
11.4 I ‘
13.5-] 50/4" h Same asg above, slightly silty except damp
13.9 ' ‘ : 2
16~ 50/5" ) ’ l Sam;e?'.as“ above exc¢ept damp
18.5-] 50/5" : : T Very dense, gray, slightly silty, fine to medium
18.9 . N | SAND with scattéred coarse sand and gravel
© 1 (Moist) )
23.5- 51 " : Very dense, gray, silty fine SAND with scattered
24 '] medium to coarse sand and gravel (Motist) (Till)
28.5~-| 25,50 :, ':Very,.«d_ense, gray, slightly silty, fine to medium
29.5 ‘| SAND with scattered coarse sand and gravel (Wet)
33.5-] 33,50 | | same as abbve
34.5 | S -

L T T T
[N | P [N
. i B v Lo
VA : NN o
H ’ y o
»
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SUMMARY OF TEST RESULTS - TEST Prrs

' SHANNON & WILSON, INC.
' JOB NO.W=2249-01 pATE2/4/72

X
3 R N ATTERBERG - ' &
o/ & [SSE /S s /&8 &
N NG N o/~ 43‘ TS, % ~ ‘§‘) Ay
{ N SRR TANES & SOIL CLASSIFICATIONS
N < SEFsSS/ & &L & .
TP-1 ‘
S-1 0-2 16.8 +1 Grayish-brown, silty, fine to coarse SAND with
sgat_tered gravel organic¢s and concrete debris
4 (FilD)
S-2 2-7 32.3 Dark bfown , silty fine SAND with omganics, roots,
“glass and.wood debris (Fill)
S-3 7-7.5 12.7 Gr_ay, silty fine to coarse SAND.
S-4 8-11 16.5 Light brown, slightly clayey, fine sandy SILT

with -scattered roots and organics.

W
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. o Q SRR PR A ."‘."f,: R y-'}f‘ Sl PR
— ("y’;_ | _ B ’\_/ o
SUMMARY OF TEST RESULTS- TEST PITS | SHANNON & WILSON, INC.
i J0B NO. W-2249-01 pate2/ 4/72
X
. & %
S/ & §§$ SR ATTERBERG - & & - ,
&/ & /€8RS /& 8 LTS, 4 / S & & o S ,
$ & SISREYASR FL&& _ o SOIL CLASSIFICATIONS
§/ & )86/ SE/TTTT N & /S .
< x N ~ D) Ny §

1'2-3

3-5

0-5.5

5.5-8

9.1

16.4

13.8

| Brown, silty, fine to medium SAND with scattered
coarse sand, gravel roots and organics. -

Grﬁay,u silty, fine to medium SAND with scattered
gravel. :
3’»} s ‘ .

vk

" “Gray,«fs‘lightly silty, fine to medium SAND with.
: scattered gravel (Fill)

Dark;."bt.'owvfgl, silty; fiﬁe SAND with scattered medium
- {o coarse sand,gravel, roots and organics (Topsoil)
A ; G‘réil,-» s'i;ilty,'fine to medium SAND with scattered

. .. | coarse sand .charcoal, gravel, shells and glass
L | debiisL e ,

' ’ "}’3.‘"'“‘ n o

S oo

B .
by

S
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SUMMARY OF TEST RESULTS - TEST PITS : o SHANNON & WILSON, INC.
: ‘ i o 08 NO.W-2249-01 'D"EZ/ 4/72
s s /& ATTERBERG .
NV AVANSVARS . & & -
ARSI ARNEYAY LINITS, % s & & o
R S SIS/ &8 ¥ &L o C .~ - SOIL CLASSIFICATIONS
IV S T/ /T s & s
TP-4 g Ch ;
S-1 |2-4.5 9.4 ‘ Grayish-brown, silty, fine to medium SAND with
§ scattered coarse sand“and gravel. :
TP-5 ,
s-1 | 3-4 11,2 o| Tannish, light brown, silty, fine to medtum SAND
#| ¢ with,scattered coarse sand and gravel.
TP-6 . 5 "
S-1 ]10-1 14.9 1 Lig*hg;i_‘bro‘wn, silty, fine to medium SAND with
‘ ‘scattered coarse sand, gravel, roots and wood
debris (Fill) '
S-2 |1-2 15.5 ‘Light brown, silty, fine to medium SAND with
, scattered coarse sand, gravel, organics and
roots, (Filb)*
s-3 | 2-2.5 17.2 ‘Dark brown, silty, fine SAND with scattered,
medium to coarse sand, gravel and organics
(Tépsoil) ~
s-4 | 2.5- 13.6 Grayr,,slightly silty, fine to medium SAND with
4.5 | scattered coarse sand and gravel. Iron-oxide
" gtdains., " - '
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SHANNON & WILSON, INC.
J0B NO. W=2249-01 pa1e 2/4/72

S5-2

I
S R NS ATTERBERG &
\‘? é\ $§§\ f‘:’:‘\ LINITS, % /& & ,‘\é\
R S SLESE/ &8 ¥ o SOIL CLASSIFICATIONS
X < SHES/ S S IIFNIEN &
< q‘f’% Q %"'\ S S N i\ ) é\
0.2-5 17.0 ~ Brown, silty, fine to medium SAND with
scattered coarse sand, gravel, organics and
.} swood debris (Fill)
“,‘1 . e :
0.5-2 15.2 | Grayish-brown, silty, fine to coarse SAND with
'scéttere‘d gravel and roots (Fill)
2-2.7 32.6 Défk brown, svilty, fine SAND with scattered
me“dium to coarse sand, gravel, organics and
'"'r(_)dts (Topsoil)
2.8~ 23.8 ‘ Tannish, liéht brown, fine sandy SILT and silty
4.3 | o fine SAND with scattered gravel .
4.3- 12.9 | Gréytsh-brown, silty, fine to medium SAND
6.5 ‘|’ with scattered coarse sand and gravel.
0.2- 6.6 ) Gfray‘,, s;ilty fine SAND with scattered medium to
0.7 ~ coarse-sand and gravel (Til))
0.7- 10.0 »‘ G;@yﬁ%brown., silty, f;ne SAND with scattered
2.5 ' me'}dium to coarse sod and gravel.
4 . ’r";"' 4 ; \ ‘
'v'i 25: Juf "

AN
Lo
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Site and Exploration Plan

p 15

Existing Medical Center Building

Jefferson Street

TH-4 &
Y
17 ' LtJ HIH u
1 l
Y § i i
3 ' _h__ ———_®= = | o wmh !
1 I — -
= ! | |
@ : 1 a8 | : [ ]
| #—-———-—La — WL———W
i i {]
[ 1 | 1
' _l _ 1 _th - 11 - F"T M I - 3 _ FF‘. 1 !r—
B-2 & $B-3
! B
e

Boring Location and Number
& B-1 Hart-Crowser, 1983
@TH=4 shannon & Wilson, 1976

Proposed Phase 1 Linear Accelerator
(Below Ground Surface)

E:j Limits of Facility

Slab Location

Proposed Phase I Physicians Office Building
7 Anticipated Location

HE Alternative Location
Bl "~ Anticipated Core Location

WZ& -~ Alternative Core Location

A A’ Cross Section Location
and Designation ’

0] 20 40
Scale in Feet
J-1253 June 1983
HART-CROWSER & associates inc.
Figure 1



Subsurface Cross Sections A-A’ and B-B’

Elevation in Feet

Elevation in Feet

)

A B-1 TH=4 (saw) A’
330 - po— PROPOSED LINEAR ACCELERATOR FACILITY (15" N) - 330
l ¢ Existing Ground Surtace j
FILLy |
200~ _| ., 0 fFEL . He20
[}
e
310 - £ Floor Elev. 306'4" -_ 310 £
Gravelly, silty §
300 |- SAND (TILL) Silty SAND 300 S
{ °
w
290 - - L — 290
Y it geo.
Clean SAN )
280 L gravel | 5g¢
B B-2
(13" W) B-1
330 PROPOSED PHYSICIANS OFFICE BUILDING ———]
,Existing Ground Surface |——PROPOSED LINEAR ACCELERATOR FACILITY
FILL
320 |- — O S
310 [— N R ) ”"
7:j “:_: Sllghﬂy grave”y' ¢ Floor Elev. 306'4
T~ 7 ° silty SAND :
300 |- Gravelly, silty SAND (TILL)
Gravelly, silty SAND (TILL)
290
?-ﬁ::::ﬂ Fine gravelly SAND
280 -
4
270 -

Note: The stratum lines are based upon interpolation
between borings and may not represent actual

subsu

rface conditions.

Groundwater levels represent conditions
observed on the date shown on the boring logs.

20 40 J-1253

1 ]
3

Scale in Feet

20

oo

w =4

=5

oo 4 320

EO:

3

58 -310
- 300
- 290
-1 280
- 270

June

Figure 2

Elevation in Feet

1983

HART-CROWSER & associates inc.
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Ground Motion Response Spectra

50 Year Design Life

10 Percent Probability of Exceedence
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Boring Log B-1

SO
INTERPRETATION

Approximate Ground Surface Eievation in Feet 325

Depth
Feet

MAsphalt concrete pavement./

with numerous fragments of brick (FILL).

Medium dense, damp, brown, silty, gravelly SAND

to silty SAND (TILL).

Very dense, damp, gray, gravelly, slightly silty -

Bottom of Boring at 33.4 feet.
Completed 5/20/83.
|

Groundwater Level Sampling

Laboratory Tests

STANDARD LABORATORY
PENETRATION RESISTANCE TESTS
(140 pound weight, 30 inch drop)
A Blows per Foot
Sample 5 0 20 50 100
s1 X I N
\\
L N
N
L \\
N
s2 Xt Aso [ 6s
i gr
-3 = | Py A 50
. i 5T
* a
S-4 L A 60
r il
$-5 o [ 4 50
i 5"
S-6 &= | ) A50
L ki
i
5-7 i 50 LGS
X A
= i ° ar
1 2 5 10 20 50 100

@ Natural Water Content (%)

Notes

Sample

3" O.D. Shelby Tube
Sample
*

& 2° 0.0.'Split Spoon
Bentonite Seal

v/

Cutting Sample

274783

Water Level (Date)
ATO At Time of Orilling

No Sample
Recovery

" Obsarvation Well Tip
or Slotted Section

GS Grain Size Analysis
CN Consolidation Test
K Permeability Test
DS Direct Shear

QU Uncontined Compression,
tst .

TV Torvane, tst

PP Pockel Penetrometer, tsf

TUU Triaxial Unconsolidated
Undrained

TCU Triaxiat Consotidated
Undrained

TCD Triaxial Consolidated
Drained

Water Content (%)

Plastic l_.__l Liquid
Limit Naturat® Limit
Water Conlent

1. Soil descriptlions are Interpretive and
.actual changes may be gradual.

2. Water Leve!l, if indicated, is for the date
specitied and may vary with the time of
year.

.Biow count for S-5 msy be
nonrepresentative as the sampler
appeared to be bouncing on a rock
and very little soil was recovered.

«w

J-1253 May 1983
HART-CROWSER & associates inc.
Figure A-1



Boring Log

SO
INTERPRETATION

B-2

Depth
Approximate Ground Surface Elevation in Feet 325 Feet
-0
T\ Asphalt concrete pavement/ - *&\\
L A\
Loose, damp, brown to gray, silty, gravelly SAND |
(FILL).
Very dense, damp to moist, gray, silty, gravelly TS
SAND (TILL). =
10
-
1-5
Very dense, moist, gray-brown, slightly gravelly, B
silty SAND (TILL). [~
— 420
Very dense, moist, gray, gravelly, silty SAND :
(TILL). L
+-25
<30
-+ 35 ]
K ”m
—_— T 2
| Very dense, moist, gray, fine qravelly SAND. - 8
- w
Very dense, moist, gray, gravelly, silty SAND 440 M
(TILL). -
L
<+ 45 ||
Bottom of Boring at 48.0 feet, -
Completed 6/2/83. 450

Sample

s-1 Z

s-2 X
-3 X

-4 %]

S-5 ==
$-6 o
$-7 |
S-8 L
S-9. -
S$-10 ==

STANDARD LABORATORY
PENETRATION RESISTANCE TESTS
{140 pound weight, 30 inch drop)
A Blows per Foo!
1 s 10 20 50 100
i A%
\

L \\\
L N
- ® I 50
+ 5T
| ° A 50
L i
- ® A 50
I * 50 b s
i 5T
I ° 450
i 50

" 3
i r
r 50 [ GS
i ® ABT
- 0
% ® Ag—n-
i * 450
i 3
1 2 5 10 20 50 100

@ Natural Water Content (%)

Croundwater Level Sampling Laboratory Tests Notes
2 0.D. Split Spoon GS Grain Size Analysis TUU Triaxial Unconsolidated 1..Soit descriptions are interpretive and
X . Sample Undrained actual changes may be-gradual.
Bentonile Seal CN Consolidation Test T e idated
N . TCU Triaxial Consolidate 2. Water Leval, i indicated, is for the date
3" 0.D. Shelby Tube - N . X \
. Sample K Permeability Test Undrained specified and may vary with the time of
g c s . DS Direct Shear TCD Triaxial Consolidated yeat.
3 utting Sample Drained 3. No ground water ob ims
o IIIm QU Unconfined Compression, ground w served at
Water Level (Date) * No Sample tsf of driling.
ATD| Al Time of Driting Recovery Water Content (%)
TV Torvane, ist Plasti Liquid
astic l"“—" qui
Observation Well Tip PP Pocket Penetrometer, tsf Limit Ynaqyear  Limit
or Siotled Section Water Content J-1253 May 1983

HART-CROWSER & associates inc.
Figure A-2



Boring Log B-3

SOl :
INTERPRETATION

STANDARD ) LABORATORY
PENETRATION RESISTANCE TESTS

(140 pound weight, 30 inch drop)

Depth
Approximate Ground Surface Elevation in Feet 325 Feet Sample ‘ABlows per Fsoot w0 20 50 100
T0
Asphalt concrete pavement ./ L L
Very dense, damp, brown, slightly silty, gravelly B 5-1 :
SAND with occasional concrete fragments (FILL). - Z L4 ﬂ
45 V
Very dense, damp to moist, slightly gravelly to o -
gravelly, silty SAND (TILL). - s-2 X} ® >L 50
R L 3T
-1-10
15
. S-4 i 50 GS
IS ) { ] F
- - 5T
~+-20
i S-5 Q i Ps A 50
+ 25
i S-6 = | ) 460 GS
- - 2‘"‘
+ 30
i $-7 b=t | ° 4 50
T
-+ 35
: $-8 g [ ® AS0
--40
- - -
i -8 A [ ° Ag_,or
445
= -
B S-10 = | ® Ag_;)_ GS
Bottom of Boring at 47.6 feet. - -
Completed 5/18/83. Lso
1 2 3 10 20 50 100
@ Natural Water Content (%}
Groundwater Level Sampling Laboratory Tests Notes
. 2* 0.D. Split Spoon GS Grain Size Analysis TUU Triaxial‘ Unconsolidated 1. Soil descriptions are interpretive and
Bentonite Seal Sample CN Consolidation Test UAnd.ranned ‘ actual changes may be gradual.

N 3" 0.D. Shelby Tube P bitity T TCU Tﬁaé'a'. c%nsolxdaled 2. Water Laevel, il indicated, is for the date
o Sample K Permeabilily Test ndraine specified and may vary with the time of
E [HID Cutting Sample DS Direct Shear TCO Tg'a;i:a;fonsolidated year.
~N QU Unconlined Compression,

Water Level (Date) % No Sampie
ATD] At Time of Drilling Recovery Water Content (%)
TV  Torvane, tsf
Obsarvation Waell Tip PP Pocket P t 1 tst PL‘?:\";C Ll.li?r‘\l:ld
‘ ocket Penatrometer, s i Naturat
or Slotted Section water Content J-1253 May 1983

HART-CROWSER & associates inc.
Figure A-3



Boring Log TH-4

" (Accomplished by Shannon & Wilson Inc., April, 1976)

-~ . <] STANDARD PENETRATION RESISTANCE
SOIL DESCRIPTION - wiQa .l (140 1b, weight, 30°drop)
= S EP = ABlows per foot
Surface Elevation: Approx. 325 feet E =lc= 30 20 © 60
™\ Asphalt pavement & crushed rock base I—O.S U Y R I A A
Loose, light brown, silty SAND; (FILL) occasional N I B S
organics & fine gra ISOSHOSEE DISBIGIGS DEIIII
: o el S-II Ao
— . 5.5 s-zI St 1iss0/50 A
Yery dense, gray-brown, S||ty SAND, chaSIDHal SEOEEEEE DA REEEE BB
gravel HOSEEEEEE BESEEEETEE BOSSBIEEE
s-a:[ I SUORE ROSOSDIREE DI a!:—ﬂ
pof i
~1 e
T i
S-6 T 15 | ..9’.‘.‘.‘.“0‘”‘..5.“/4”"'1
S-11 Seliaaiis GNARBEK 50/6" >4
S8 20— @ BB ey
s-9T 25 |- ZIﬁZIIlﬁI,??‘.’(‘?.?’%‘J
NOTE: Cobble encountered at 26 feet
s10T 30— - §5/6%l
= RESEEEEES EEEEERRERS EEEERERES:
NPT QY] IEELASALE R RIEK S0 5
N R R Rt L TR Rl EE R
20 g DIIIIIIITRITIIIIIIIEIIIIIIIN
¥ery dense, gray, clean SAND; water bearing, RS R R
occasional gravel “ ‘3—121 40 RS DR 35—50/5"".‘
Bottom of Boring - EEREREREE RE TR
Completed 4/13/16 ASEEAIEE B D
Total Depth 41.4 Ft. ERESEEGE RS DS
' L A
70 3
) ’ LEGEND 0 w&. Water content - 0
IZ—"O.D. split spoon sample Impervious seal
T[3%0.0. thin walt sanpie Yater level
® Sample not rscovered Piezometer tip J-1253 June A1983

HART-CROWSER & associates inc.
Figure A-4



J-1253 ,

TABLE B-1 Unified Soil Classification System

. Lo G .
Major divisions n<“”.ov_- Typicol names Laborotory classification criteria
= GW Well-groded grovels, grovel-sand ~ W o9 c = D rer than 4: ﬂ.nl (Do)? ber 1 ond 3
5 W m.. mixtures, little or no fines waw m M .m w- *= D greoter than 4; ( = D1 X Deo etween | on
_9 e S ~-%za & w
e e W © » m.w nd o
? N ° m b s C.m °%
2 = g R S -3 5
3 w. m = GP 100&1«.n_‘omo_.m.zoqu<o_a.ﬁa-o<n_ 4 N v e Not meeting all grodation requirements for GW
— w o = sand mixtures, little or no fines Sov>a? 3
OW z Py mq T %3 3 e
s 60 a2 38
° ® s -
FA I de ] e 0 SFIES R -
3 g2 ] Q|om Silty gravels, grovel-sand-silt mix- Lol m P Atterburg limits below “A
H e s 2 fures Dol ~2 line or P.l. less than 4 Ab A W PL b
= o LN v o 3 ove “A" line with P.I. be-
v 8 n o D 5o
- e u...n. .A.. s 3 2 tween 4 and 7 are border-
e ae = coe e = line cases requiring use of
3 E N < 9
20 = o 7 oL P dual symbols
2o 2 3 GC Cloyey grovels, grovel-sand-cloy R Atterburg limits above A"
83 s 2 mixtures 221 8% | fine with P greater thon 7
- - PO 3
-} P » 0
gs o 33
S a R -
sa = SW Well-groded sands, grovelly sonds, LU - m. D {D30)?
- £ - , 4 R = 60 30,
Fo — = N H - b F C, = —greater than 6; C, = between 1 and 3
m. = T o W little or no fines m. aWJoMJ o m Do gre 3 Do X De
-] -] e
®« S S 2 o
Z |3 s = fo00 Fe
b 0 - o 0 3N S
s | T |24 Sou BF
=3 5 .
W .w-. z 2 sp W%:Mﬂ_‘\_:ﬂwon”o” Mm”:nm! grovelly m :W:M © Not meeting all gradation requirements for SW
o 3= 4 or n e S 2w >
° zo0 & s ' 2
. s a2 2 :
5 > 8 = > d 3 5
L 5 s . “pn
o s 3 Qism Silty sonds, sond-silt mixtures © = Atterburg limits below “A
v < ® s 5 a n fine or P.I less thon 4 . . .
o o = o2 a " c ° Limits plotting in hatched
@ £ 8 ) M -3 o zone with P.I. between 4 ond
W 23 F m 4 W M 7 ore borderline cases re-
2. o - T s quiring use of dual symbols.
= 3 3 e 5 Atterburg limits obove “A"
o o . . - 3 g
g sC Clayey sands, sand-cloy mixtures . a line with P greater than 7
Inorganic silts and very fine sands,
= ML rock flour, silty or cloyey fine sands,
.m. or clayey silts with slight plosticity 60
2 v
F3 S g Inorganic cloys of low to medium \
4 a o cL plasticity, gravelly cloys, sandy 50
° W W cloys, silty clays, lean cloys \
g g < CH
2 >
2 @ " \
= e oL Ocrganic silts ond organic silty cloys 0 \
o of low plosticity x
ix 2
X 230
m.amu - Inorganic silts, micaceous or digto- = e
E-3 s MH moceous fine sondy or silty soils 8 €
2 ’ -— Ry
58 .m. elastic silts o ¥ OH ond MH
) = 20 A
F& e \
m.. m ] CH Inorgonic clays of high plosticity, fat cL
z 2 W clays
s LY 10 v4
» s v
o
8 g CLMLNNY' | Mt ond OL
m. 3 OH Organic clays of medium to high \\ _
s bt plasticity, organic silts ’ 0
P 0 10 20 30 40 50 60 70 80 90 100
o liquid fimit
-4} °
7 Xk . _ .
r 5oz 2] Peo! ond other highly orgonic soils Plasticity Chart
2.3
n

*Division of GM ond Sm groups into subdivisions of d ond u ore for roads ond oirlields only. Subdivision is bosed on Atterburg limits;

suffiz d used when LU is 28 or less ond the P.L is 6 o lesn; the suftix v vied when LL it greoter thon 28

X wthorderine clomnificanons, vsed for 10ils possessing choracteristics of two groups, ore designoted by combinotions of group symbols.
For exomple- GW.GC, weli-groded gravel-sond mixture with cioy binder.




Grain Size Classification

Sieve Analysis : Hydrometer Analysis
Size of Opening in Inches INumber of Mesh per in,, US Standard Grain Size in mm
o © < m sz S =] | 8 2 8 3 §g. 38 8 5§§. é"é §, g
100 Sq 0
A \
90 10
'\
- 80 \‘ \\ 20 o
= N 2
o N 5
© 70 ~J N =z
= \' \ >
> 60 \\ 40
a "N -
— . \ (1]
(V) 50 50 2
k= \ ©
o { o
- 40 \\ 0 O
C L
8 30 ‘ '\ 70 %
by N . o
} .
v 8
20 N 80 d‘_’
10 90
o ] 1l [ 1 1 3113 ] 1 Ll ¢t 1 d 1 11 IR 'oo
S 8 888 ¢8R 8 g® e +m» o Te|e =m oW ~88 ¥8 8§ 3888 38 8 8
N Grain Size in Millimeters @2 e @
Coarse | Fine Coarse | Medium |  Fine .
Cobbles Gravel Sand Fines
. . UNIFIED WATER
LINE BORING SAMPLE DEPTH SOIL CONTENT
SYMBOL NUMBER NUMBER IN FEET CLASSIFICATION CLASS. PERCENT
B-1 S-2 7.5- STightly gravelly, silty SAND SM 8
9.0 ’
—_— B-1 S-7 32.5- Silty, gravelly SAND SM 7
33.4

J-1253 June 1983
HART-CROWSER & associates, inc.
Figure B-1



Grain Size Classification

Sieve Analysis Hydrometer Analysis
Size of Opening in Inches ]Number of Mesh per in, US Standard Grain Size in mm
g -
Y o ema> NS N, o 2 2 3 8 835zmy 38888 3
100 )
90 10
N
8o A\\ 20 £
= o
= B
o \ . \\ [
c . » =
= \ N -
> 60 \ 40 QO
fol \ —
—_ N 8
m N\
e N\ ®x
[T . (=]
- 40 60 O
c
) \\ =
o 30 N ™ O
[+)] . \ 8
Q. N [+
20 \ 80 o
10 P\ 20
) ~
\
o ] 1l 10 11t 1 drtaty ] ] Nl ] L 1 1 LAt |o°
2 8 888 23 ¢ 2®© o o Tae wn oo “88 $8 9 288 338 8 g
moN Grain Size in Millimeters Qe oQ Q :
Cobbles CoarseG | Fine Coarse | Medium |  Fine Fines
ravel Sand
UNIFIED WATER
LINE BORING SAMPLE DEPTH . SOIL CONTENT
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B-2 S-5 22.5- Gravelly, silty SAND SM 10
23.0
——— B-2 S-8 37.5- Very gravelly SAND SP 3
37.8
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Grain Size Classification

Sieve Analysis Hydrometer Analysis
Size of Opening in Inches INumber of Mesh per in,, US Standard Grain Size in mm
g Do T m =
Y e emoas SR¥SF, o 2 3 g 8 88338 388838 3
100 SNRN o
NNR
90 < - 10
~N
80 \ 0 =
- -~ [e))
5 N '6
o T0 NN * =
= \ \ >
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o \ -
[ [+)]
[ 50 A 50 @
£ @
w o
- 40 60 O
: ‘ g
‘ o 30 70 S
) ’ o
‘ e 20 8 g
‘ 10 90
: s & e®® v o Grain Size in Millimeters =8 e e ‘88 8§38 @ e
Cobbles CoarseGJ Fine Coarse| Medium |  Fine Fines
: ravel Sand
UNIFIED WATER
LINE BORING SAMPLE DEPTH SOIL CONTENT
SYMBOL NUMBER NUMBER IN FEET CLASSIFICATION CLASS. PERCENT
B-3 S-4 17.5- STightly gravelly, silty SAND SM 23
17.9
_— B-3 S-6 27.5- Slightly gravelly, silty SAND SM 7
27.6
————— B-3 S-10 47 .5- Slightly gravelly, silty SAND SM 7
47 .6
J-1253 June 1983

HART-CROWSER & associates, inc.
Figure B-3



J-1253

TABLE C—1- MODIFIED MERCALLI INTENSITY SCALE

II.

ITI.

Iv.

VI.

VII.

VIII.

IX.

XI.

XI1.

(Abridged from Wood and Neumann, 1931)

Not felt except by a very few under especially favorable circumstances.

Felt only by a few persons at rest, especially on upper floors of buildings. De-
licately suspended objects may swing. ,

Felt quite noticeably indoors, especizlly on upper floors of buildings, but many
people do not recognize it as an earthquake. Standing motor cars may rock slightly.
Vibration like passing of truck. Duration estimated.

During the day felt indoors by many, outdoors by few. At night some awakened. Dishes,
windows, doors disturbed; walls made creaking sound. Sensation like heavy truck
striking building. Standing motor cars rocked noticeably.

. Felt by nearly everyone; many awakened. Some dishes, windows, etc., broken; a few

instances of cracked plaster; unstable objects overturned. Disturbance of trees,
poles, and other tall objects sometimes noticed. Pendulum clocks may stop.

Felt by all; many frightened and run outdoors. Some heavy furniture moved; a few
instances of fallen plaster or damaged chimneys. Damage slight.

Everybody runs outdoors. Damage negligible in buildings of good design and con-
struction; slight to moderate in well-built ordinary structures; considerable in
poorly or badly designed structures; some chismeys broken. Noticed by persons
driving motor cars.

Damage slight in specially designed structures; considerable in ordinary.substantfal
buildings with partial collapse; great in poorly built structures. Panel walls thrown
out of frame structures. Fall of chimmeys, factory stacks, columns, monuments, walls.

‘Heavy furniture overturned. Sand and mud ejected in small amounts. Changes in well

water., Disturbed persons driving motor cars.

Damage considerable in specially designed structures; well-designed frame structures
thrown out of plumb; great in substantial buildings, with partial collapse. Build-
ings shifted off foundations. Ground cracked conspicuously. Underground pipes
broken.

Some well-built wooden structures destroyed; most masonry and frame structures de-
stroyed with foundations; ground badly cracked. Rails bent. Landslides considerable
from river banks and steep slopes. Shifted sand and mud. Water splashed (slopped)
over banks.

Few, if any, (masonry) structures remain standing. Bridges destroyed. Broad
fissures in ground. Underground pipe lines completely out of service. Earth
slumps and land slips in soft ground. Rails bent greatly.

Damage total. Waves seen on ground surfaces. Lines of sight and level distorted.
Objects thrown upward into the air.

See (Wood and Neumann, 1931) for complete details of this intensity scale.
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Magnitude vs Intensity |
for the Puget Sound Basin
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Acceleration vs Intensity
for the Puget Sound Basin
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Estimated Cumulative Distribution for ‘Acceleration

1.0

0.01

Number of Earthquakes per Year > Acceleration

0.001

ot
w1

—

10

20 30 - ho 50 . 60
Acceleration, Approximate Percent g

J-1253 June 1983
HART-CROWSER & associates inc.
Figure C-4



Probability of Exceedence Relationship |
for Peak Ground Acceleration vs Design Life
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Surcharge Pressures

Determination of Lateral Pressure Acting on Adjacent Walls Due to:

A. Small Isolated Footing B. Wide Continuous Footing

Cross Section View Cross Section View

Ground Surface Ground Surface
1 , v /]
x=mD d '
Q S q y
o
a) n
" . B2
Oh, D B-
—1 o N\
h D
B f B \l
ase o ase o
Excavation 0h=0.64q(B-sinfcos2X) £ "o ation

Plan View o Definitions and Units

Q Footing Load in Pounds

D Excavation Depth below Footing in Feet
d Depth to Base of Footing in Feel

0, Latera! Soil Pressure in PSF

q Unit Loading Pressure in PSF
, ..Unit Line Loading Pressure in Pounds per Foot

ql
OC‘ & Radians

mD

(0.8 6},

T

O'h'

(Yh‘=0'h cos? (1.10¢)

(For m=0.4) General Notes
T _1.77Q m2n? 1. Lateral Soll Pressures due fo adjacent
h™ p2 (m2+n2)° structure should be added to At Rest
Lateral Pressures.. . ...
(For m=0.4) 2. See text {or area of application,
~0.28Q n? 3. Wall tootings acting other than parallel

to the excavation or large isolated footings . .
can be treated as series of discrete point joads,. ,

iteinA annrAasnh A

h" p2 (0.16 +n2)°

C. Continuous Wall Footing
Parallel to Excavation

Cross Section View

Ground Surface

TRIRNTR |
q x=mD d
Line Load
Pressure
(@]
| =
1 D
N
O'h \
(For m=0.4)
1.28q0° m2n
0' =
(For m=0.4) [(TANTRNT
q' 0.2 n Base of
Excavation

e — e 0
"D (0.16+n2)?

D. Uniform Area Load
O‘h-O.Sq

q Uniform Pressure in PSF

l 2 |
HARTCROWSER
J-2071 1/88
Figure 4



Key to Exploration Logs

Sample Descriptions

Classification of soils in this report
moisture conditian,

which include density/consistency

is based on visual field and laboratory observations

grain size, and plasticity estimates

and should not be construed to imply field nor laboratory testing unless presentad herein.
Visyal-manual classification methods of ASTM 0 2488 were used as an identification guide.

Scil descriptions consist of the following:

Density/consistency, moisture,

color,

minor constituents

MAJOR CONSTITUENT,

additional remarks.

‘Density/Consistency

Sail density/consistency in borings is related primarily to the Standard Pﬂnetratzcn Resistance.
Soil density/consistency in test pits is estimated based on visual observation and is presented
parenthetically on the test pit logs.

Standard Standard Approximate
SAND or GRAVEL Penetration SILT or CLAY Penetration Shear
Resistance Resistance Strength
Density in Blows/Foot Consistency in Blows/Foot in TSF
Very lcose 0- 4 Yery soft o- 2 <0.125
Loose 4 - 10 Soft 2 - 4 0.125 - 0.25
Medium dense 10 - 30 Medium stiff 4 - 8 0.28 - 0.5
Dense 30 - 50 Stiff 8 - 15 0.5 - 1.0
VYery dense >50 Very stiff 15 - 30 1.0 - 2.0
Hard >30 2.0
5 5 3 Estimated
Moisture Minor Constituents Sarcentage
Bry Little perceptible moisture Not identified in description 0- 5
Damp Some perceptible moisture, Slightly (clayey., silty. etc.) 5 - 12
probably below optimum
Moist Probably near optimum Clayey, silty, sandy. gravelly i2 - 30
moisture content
Wet Much perceptible moisture, very (clayey, silty, etc.) 30 - 50
probably above gptimum '
Legends
Sampling Test Symbols
BORING SAMPLES Grain Size Classification
Eﬂ Split Spaon CN Consolidation
Shelby Tube TUU Triaxial Unconsolidated Undrained
[  cuttings TCU  Triaxial Consclidated Undrained
(I core Run TCDO  Triaxial Consolidated Drained
* No Sample Recovery GU Unconfined Compression
P Tube Pushed, Not Oriven 0s Direct Shear
TEST PIT SAMPLES K Permeability
EQ Grab (Jar) PP Pocket Penetrometer
Approximate Compressive Strength in TSF
Ea Bag v Torvane
Approximate Shear Strength in TSF
] sneiby Tube C3A California Bearing Ratia
MO Maisture Density Relationship
AL Atterberg Limits

6round Water Observations
)@ Surface Seal
9

Ground Water fevel an Qate
(ATD) At Time of Crilling

Observation Well Tip or
Slotted Section

Ground Water Seepage
(Test Pits)

l—e&— water Content in Percent

- lLiquid Limit
Natural
Plastic Limit

J=-2071 January

HART-CROWSER & assaociates,

Figure A-4

ices8
inc.



Boring Log B-1

SOIL DESCRIPTIONS

Ground Surface Elevation in Fset 346

very dense, moist, gray-brown, silty
fine to medium SAND with occasional
gravel.

-~ Grades damp.

- Reddish-brown.

- Wet, sample heave.

Bottom of Boring at 60.0 Feet.
Completed 11/23/87.

I

n
T

Depth
i

Feat
]

10

15

20

25

30

35

40

45

50

58

60

i. Refer to Figure A-t for explanation of descriptions

and symbols,

2. Soil descriptions and stratum lines are intarpretive

and actual changes may be radual,

THITHI

T

3. Ground water level, if ind cated. 1is at time of drilling

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

STANDARD PENETRATION
RESISTANCE
Sample ABlows per'I chlt° - . 100
F'r‘rr‘
S-i§§ B ® T
S~2 z B ® y
s-3§§ - ® &
S~4 Z r [ ] A
S-5 [~ | 82
§§ R "'y v
S-6 z r~ ® )
§~7 X B ® )
-
5-8 X i g A%_
s-9 X i e &\
§-40 X I~ ’
S-11 X - » “
s-12[] | p L _ﬂ;_
a i0 20 % 00
@ Water Content in Percent
J-2071 November

LAB

TESTS

1887

HART-CROWSER & associates, inc.

Figure A-2



Boring Log B-2

SOIL DESCRIPTIONS STANDARD PENETRATION LAB
RESISTANCE TESTS
Depth
6round Surface Elsvation in Fest 353 in Fset Sample A Blows per FDO‘E - o o
: -~ 0 - -
very dense, damp, gray, silty, B L T
gravelly SAND. (TILL)
' A - - 55
5 s L ¢ A=,
L L
+ 8
R -2 | » ,;_5_2_
+ 40
i - ] 50
| s-3p] | ® N
+ 15
I Grades less gravelly. - - 50
S—4 L ® 50
[ X i .=
+ 20
I~ i 50
L s-5p= | ® A 2=
3
+ a5
- R
- s-6p=l | ] A0,
-+ 30
Very dense., damp, gray-brown, L
slightly silty, fine to medium SAND. i
o 5-72 - 4;_5_3.
+ 35
- -
= s-a[X| | ' A.ﬁ_g_
T+ 40
= L
- s-aX ¢ 4;_5_2_ -es
4 45
R S-10 r ¢ 50
I X T p2
4 50
- i
- Grades to wet, brown, silty, fine - s_nX - . ‘Z
SAND. B -
+ 55
- L
o s-1aX ~ » -GS
- Sample heave. - -
- 60 106 [ %100
® Water Content in Percent
J—-2071 November 1987

HART—-CROWSER & associates, inc.
Sheet 1 of 2 Figure A-3



Boring Log B-2

SOIL DESCRIPTIONS

6round Surfaca Elavation in Feet 353

- Very dense, wet, brown, silty, fine
SAND.

Bottom of Boring at 70.0 Feet.
Completed 11/24/87.

Depth

L

n Feat

60

~ 65

70

75

80

85

0

- 95

100

- 105

110

115

120

1. Refer to Figure A-i for explasnation of descriptions

and symbols

2. Soil ueacribtinnl and stratum lines are interprative

and actual changes may he radual,

3. 8round water lavel, if ind cated, 1is at time of drilling
(ATD) or for date spacifiad. Lavel may vary with tims.

STANDARD PENETRATION
RESISTANCE
Sample A Blows per Fooit; - - v
il
5—13X r e 4
s-14pg - » ) _5_2_
e
-
I
, il
10 ) ) 100
@ Water Content in Percent
J-2071 November

LAB
TESTS

1987

HART-CROWSER & associates, inc.

Sheet 2 of 2

Figure A-3



Boring Log B—-3

SOIL DESCRIPTIONS STANDARD PENETRATION LAB
Dapth RESISTANCE TESTS
eéround Surface Elavation in Feet 343 in Feet Sampls A Blows per Foot - o
Loose, moist. brown, slightly silty. | | ° TTHT
slightly gravelly to gravelly SAND. r
(FILL) - -
B 5-1 X B ‘» .
+ 5
: sl | it
b= - st
+ 10 <
Very dense, damp, gray, gravelly, 3 1 N
very silty SAND. (TILL) i i SN
A s-35x | 3 T 52, es
o o
-+ 15
. »
- Samples indicate variable silt and = _ - 50
gravel contents. . S-ap= | by ES
-+ 20
s-5=d | 58
= L o TS e
FDOrill action indicates i-foot-zone -+ 25
of water. 5 -
i G [ 50
i S-6 i » A S
-+ 30
r b
- L
- Grades dark gray.
I s-7 - » 79 |es
- X T | 2,
<+ 35
i s-ap— | * 4 70
- Drill action indicates cobbly zones. H o 4"
<+ 40
L L
[ Am s-abs | ¢ 4 -52
- o 3*
L L
+4 45
B S-10[ | [ A_ig-
- -
+ 50
: S-11f=xt : o ‘;_5_2_
-+ 585
; S-1zbmd | * A -30 sg_
Bottom of Boring at 60.0 Feet. - ) L
Completed 11/24/87. L o L
. 10 0 [ 100
® Water Content in Percent
1. Re;e:y':g Figure A-i for explanation of descriptions d_2071 Novembep 1987
an
2. fﬁé1.333:5’5#.’33.'.,':.‘Ey‘éi‘ﬁ#"."a&&i‘" sre interpretive HART-CROWSER & associates, inc.

3. 8round water lavel, Af indicated, 1s at time of drilling .
(ATD) or for date spacified Lavel may vary with time. Flgur‘e A—-4



G-y 8inbi4y

IN FEET

DEPTH

20

[
©

»
o

50

60

70

80

PENETRATION RESISTANCE
(BLOWS PER FOOT)

(o] 100 200

BORING LOG
DH—1

SURFACE ELEV. 350.0'

300

AN

\

APPROX,

N2

>

SAND DENSE TO
VERY DENSE ,
GRAY, CLAYEY
WITH GRAVEL

(TiLL)

BENTONITE
PLUG -\

SAND DENSE TO

VERY DENSE ,
BROWN
(WET)

2]
6-10-63

‘

~NO ATTlEMP['

FOOTING

|
o

\
- NO ATTEMPT
AN

A SAND DENSE TO
VERY DENSE,
GRAY, SLIGHTLY
SILTY, FINE
GRAINED

&

BOTTOM OF HOLE T74,5'
COMPLETED 6-7-63

— 20—

WETY

— 40—

— 60—

HEAVE

— 70—

HE AVE

— BO—

SAMPLE

DEPTH IN FEET

T

T
T3
Ta
Is
Te
I
Ts
T
To
T

NA

T2

NA

T

LEGEND

T~@.__ PENETRATION RESISTANCE

T & 2" 0.D. STANDARD PENETRATION
TEST SAMPLE. NUMBER TO THE RIGHT
INDICATES SAMPLE NUMBER.

X___ STATIC WATER LEVEL DETERMINED
BY PIEZOMETER INSTALLATION,

PIEZOMETER INSTALLATION

)—_\\—'

'PROVIDENCE HOSPITAL ADDITION
DRILL HOLE -1

w-63-209 JUNE , 1963

Shannon end Wilson
Sell mechanics and foundation engineers |[FIGURE 2
Seattle




Unified Soil Classification (USC) System

Soil 6rain Size

Number of Mesh per Inch
(US Standard)

—

[ Size of Opening in Inches

Grain Size in Millimetres

8 . . .S _33¥3 ¥ = g 't 28 8 83 333 33838 % ¢
! i [ [ T T 17§ T T 1 ] I3 I 1 1 v i DT 1 IREREE 1 1]
1 3 RN N { IEEE | IR ! [ EAN R | SN | |
Q 2 [« BN B~ ] [= T~ B | f= - - | - o o~ - n QR - M N - n 3 - ™ N - D Q - ™ N -
o @ Qo ™ W - ™ N A L N LI~ T - ) Q O @ Q9 Q 2 O o =]
ow = - T e 3 2 9 o 2
Grain Size in Millimetres
COBBLES { GRAVEL [ SAND SILT and CLAY
Coarse-Grained Soils Fine-Grained Soils
Coarse-6rained Soils
Clean GRAVEL <SX fines\{réﬁAVEL with >12X fines Clean SAND <SX fines SAND with >12% fines
GRAVEL >50X coarse fraction larger than No. 4 SAND >50%X coarse fraction smaller than No. 4
- Coarse-Grained Soils >50X larger than No. 200 sieve
Dgo |>4 for G W 030)? '
G Wand S W < ——1=<3 G P and S P Clean GRAVEL or SAND not meeting
Dy |>6 for S W Diox Dgo requirements for G W and S W
‘6 Mand S M Atterberg limits below A Line G C and S C Atterberg limits above A Line
with PI <4 ' with PI >7
¥ Coarse-grained soils with percentage of fines between S and 12 are considered borderline
cases reguiring use of dual symbols.
Dio. D35. 8nd Dgg are the particle diameter of which 10, 30, and 60 percent, respectively,
of the soil weight are finer.
Fine-Grained Soils
SILT CLAY Organic SILT CLAY Organic Highly
Organic
Socils with Liquid Limit <S0X Soils with Liquid Limit >50X ' Soils
Fine-Grained Soils >S50X smaller than No. 200 sieve
80 T T T T
50 -
x
o 40 -
c
L]
>
s 30 CL
-4
&
n
D 20
o
10 ~CL-ML §
_SSAMmmmmaiai or O L
o 1 1 t ! i I I
o] 10 20 30 40 50 80 70 80 90 100
Liquid Limit
J-2071 January 1388

HART-CROWSER & associates, inc.
Figure/B—i



Grain Size Classification

Sieve Analysis Hydrometer Analysis
Size of Opening in inches 'Numbcr of Mesh per in, US Standard Grgin Size in mm
¥ e emas NS>, o 2 2 3 8 85333 333883 3
100 \‘\ o
\ \ \\ \
90 \.\\ \ \ ‘ 10
80 N~ - \ \ 20 T
= ~ \\\\ \ S
° -~ W ®
© 70 \ . \ 30 ;
2 . \
S S\ w 2
ol b -
5 “.\ '\\. w 0
g = N 2
e \\'Q © o
: \ \ - L d
40} N c
o 30 X L
® \ \ \ o
o. N, \ o
20 < ‘J 80
’ AN -
CTE T e s eee A e tew R iy e srriia 2
now = Grain Size in Millimeters ' ‘88 88 9 :
Cobbles CoorscG | Fine {Coarse| Medium | Fine Fines
rgvel Sand
o UNIFIED WATER
LINE BORING SAMPLE DEPTH < ’ SOIL CONTENT
SYMBOL - NUMBER NUMBER IN FEET “CLASSIFICATION CLASS. PERCENT
B-1 S-1 12.5 - Silty, medium to fine SAND. SM 8
14.0 . S ‘
— —  B-2 s-9  42.5 - Slightly silty, medium to SP-sM 6
44 .0 fine SAND.
=== B-2 S-12  57.5 - Silty fine SAND. SM 22
- 58.0
- B-3 $-3  12.5 - Gravelly, very silty SAND. SM 8
14.0
———ssr=— B-3 S-7 32.5 - Gravelly, very sﬂty, medium SM. 11
34.0 to fine SAND.
J-2071 .- December 1987

HART-CROWSER & associates, inc.

Figure B-2
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- = - =] STANDARD PENETRATION RESISTANCE
SOIL DET"RIPTION . wis = (140 1b, weight, 30"drop)
= ale = ABlows per foot
Surface Elevation: APPROX. 295 FT, E == ‘E
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NOTE: The stratification lines represent the approximate boundaries
between soil types and the transition may be gradual, "

Sampie pushed
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- = - <] STANDARD PENETRATION RESISTANCE
SOIL DE“"RIPTION " wi? ~ (140 lAb weight, 30%drop)
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NOTE: The stratification lines reprasent the approximate boundaries
between soil types and the transition may be gradual,
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. SOIL DET"RIPTION
Surface Elevation: APPROX. 321 FT,

SAMPLES
GR™"ND

STANDARD PENETRATION RESISTANCE
(140 1b, weight, 30"drop)
ABlows per foot

fense to very-dense, brown, sijty SAND to

. SILT, with gravel and occasional cobbles

< |DEPTH, ft.

séndy

Dense to very dense, hrown to gray, clean, 3
gravelly SAND
: - — 141
Yery dense, gray, sandy SILT to silty SAND, with
gravel
48
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= - =} STANDARD PENETRATION RESISTANC
SOIL DESCRIPTION < Slo~ S| T (40 1o, weignts 307dropy
= ) = ABlows per fost
Surface Elevation: APPROX. 299 FT. & 5= & '
M\ ASPHALT PAVEMENT 10.25 0
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: : no 41
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SIEVE ANALYSIS HYDROMETER ANALYSIS
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-2 ON JN3od

T ON L33HS

TABLE I |
SUMMARY OF TEST RESULTS

SHANNON & WILSON, INC.

BORING NO._B-1 J0B NO.W=3007-01 pate _3/18/76
<
, x s> [ & &
s/ & JeSsa/E ATTERBERG S IS
$/ & S8/ L LINTS, & /& &« ~ SO1L CLASSIFICATIONS
§/ & /SESS/SE &8s/ ¢
S/ S [OFES/ES/e o) = § |
s-1] 2.5- 3 Loose, gray-brown, silty, fine to medium
4.0 SAND, trace of coarse sand, fine gravel
and small pockets of brown, clayey silt.
Scattered organics. Moist.
S-2} 5.0- 13 Same as S-1, except medium dense and
6.5 red-brown. ’
S-3}] 7.5- 28 8.8 Medium dense, gray-brown, silty, fine to
9. medium SAND, trace of fine gravel. Moist.
S-4110.0- 45 10.4 Very dense, gray-brown, silty, fine to
' 11.5 medium SAND, trace of coarse sand, fine
gravel and organics. Moist to wet.
S-5112.5~ 97 9.0 Very dense, gray-brown, silty, fine
14.0 gravelly, fine to coarse SAND. Moist.
(Till like)
S-6 | 15.0-}22,60, 8.1 M.A. Same as S-5.
16.0 |60/6" :
S-7117.5-128/0" No Recovéry.
S-8 ] 20.0- —-—— Same as S-5.
S-9}| 22.5-]70/6"™ Same as S-5.
23.0
N

CLASSIFIED BY _FAM __ CHECKED BY __HE




TABLE I

-4 'ON INIJ0d

¢ ON 133HS

& .
SUMMARY OF TEST RESULTS SHANNON & WILSON. INC
BORING NO._B-1 J0B NO. W=3007-01 pATE_3/18/76
‘ *
s f & e
§ AL @\é’é, v {.\ % ATTERBERG '3 ‘._'} ' )
« COUSES/ IS LIMITS, % N &
& R ST/ 8 . ' #&:,« o SOtL CLASSIFICATIONS
§/§ [S¢5S/S§S/TTTT 8~/ §
c{*‘% x NS S/ Q N )
27.5-| 56/6" Very dense, gray-brown to gray, silty,
28.5 fine SAND, with pockets of clean fine to
medium sand and trace of fine gravel.
Wet.
32.5-| 54/6" Very dense, gray, silty, fine gravelly,
33.0 fine to coarse SAND. Moist. (Till)
37.5-}] 51/6" : . Same as S-11.
38.0 :
42.5- | 50/2" Very denSe, gray-brown to gray, silty,
43.2 - |fine to medium SAND with pockets of clean,

fine to coarse sand and clayey silt,
trace of fine gravel. Wet.

CLASSIFIED BY _EFAM CHECKED BY _HE



TABLE I
SUMMARY OF TEST RESULTS

SHANNON & WILSON, INC.

BORING NO.B=2 J0B NO. W=3007-01 DATE 3/18/76
s /&
. x4 & ATTERBERG N
WA ASSYANYATT YWY &
S/ & [S8SSe/eS/ S s SOIL CLASSIFICATIONS
§/ & JS$5S/SS SFSEVAN Y
S/ S [FES/ES/ /) = S
S-11] 2.5- 28 28.2 Medium dense, gray and dark brown, silty,
4.0 fine to medium SAND, trace of fine gravel,
and with numerous wood fragments. Moist.
S-2]5.0- 19 20.2 Same as S-1, except brown and with small
6.5 pockets of clayey silt.
S-31} 7.5- 41 8.6 Dense, gray-brown, silty, fine to medium
9.0 SAND, trace of coarse sand, fine gravel
and organics, with lenses of yellow-brown,
fine to coarse sand. Moist. (Till like)_
s-4 | 10.0- 55/6" 8.1 Very dense, gray, silty, fine to coarse
11.0 gravelly, fine to coarse SAND. Moist.
Eg (Till)
0
Z1s-5112.5~-| 70/6" 6.3 Same as S-4.
op}
13.0
-
=)
" |s-6 ] 15.0-| 84/6" Same as S-4.
o 15.5
N
S-7117.5-] 55/6" Same as S-4, except fine gravelly.
18.5
n|S-8120.0- 72/8" Very dense, alternating layers of fine
;ﬁ 21.2 sandy SILT, silty fine SAND, slightly
rm clayey silt with lenses and partings of
— fine to medium sand. Trace of fine
Eg gravel. Moist.
(-
\

CLASSIFIED BY __FAM __ CHECKED BY _HE




TABLE I

SUMMARY OF TEST RESULTS _ SHANNON & WILSON, NG
BORING NO._B-2 J0B NO.W=3007-01 DATE_3/18/76
* &
&
IS . RN ATTERBERG & &
> N ARRKEVYAES LINITS, % TS &
N N ]SS/ ' & F : SOIL CLASSIFICATIONS
Q ~ AT S &y N AN X o & Ny
/) & /S§SS/S§S DFSES $
= S LS S SS// $
S-9 |25.0-] 50/¢" : Same as S-4, except wet and with small
26.0 pockets of clayey silt.
s-10[30.0-) 75/6" . Same as S-7.

30.5

<-4 'ON INR0d

¢ ON 133HS

CLASSIFIED BY __FAM __ CHECKED BY _HE



€-d

T ON 133HS

TABLE I

SUMMARY OF TEST RESULTS

SHANNON & WILSGN, INC.

'ON INIH08

BORING NO._B-3 J0B NO.W—-3007-01 pate_3/18/76
. 7 =
S NSRRGSR ATTERBERG &
o/ & [SS/Ss/) s s /&8 & |
N N FTEL/ S K ' L& SOIL CLASSIFICATIONS
/) & SIS/ S&EL &
S/ S [EFES/ES/s S o) S §
S-112.5~ 13 Medium dense, brown, silty, fine to medium
.0 SAND, trace of coarse sand, fine gravel
and organics. Moist.
S5~2 |5.0~- 12 10.3 Same as S-1.
6.5
S-317.5- 63 7.2 Very dense, gray-brown, silty, fine
9.0 gravelly, fine to coarse SAND. Moist.
(Till)
S-4 ]110.0- 74 5.8 Same as S-3.
-1 11.5
s-51}12.5-§ 50/5" 8.2 Same as S-3.
13.4
S-6 | 15.0-] 50/2" 7.9 Same as S-3.
15.8
S-7117.5-] 50/5" 6.8 Same as S-3.
17.9
S-8 120.0~] 75/6" Same as S-~3.
21.0
s-9 | 25.0-| 58/6" Same as S-3.
25.5
s-10 28.5-] 100/6" Same as S-3.
29,0 .
\

CLASSIFIED BY _FAM

CHECKED BY _HE



v-2 ON INIIOF

T ON L33HS

TABLE I
SUMMARY OF TEST RESULTS

SHANNON & WILSGN, INC.

BORING NO._B-4 J0B NO. W=3007-01 DATE.3/19/76
< :
. NI ATTERBERG 2
JS < '§t§é? ¥ :ﬁ.@\ LIMITS, % N 4§ 5?
S N ARINBY SO | . S & SOIL CLASSIFICATIONS
& S [AESY/$S F&E &
ST/ & JFES S/ /) = &
S-1]2.5- 33 Dense, gray-brown, silty, fine to medium
4.0 SAND, trace.of coarse sand, fine gravel
and pockets of organics. Moist.
S-2 5.0~ 50/5" 10.8 Very dense, gray, silty, fine gravelly,
5.4 fine to medium SAND, trace of coarse
gravel. Moist. (Till)
S-31|7.5- 59 10.7 Same as S-2.
9.0
S-4 | 10.0-| 50/4" 10.4 Same as S-2.
10.8
S-51]12.5-| 83/6" 7.7 Same as S-2, except with pocket of gray
13.0 clayey silt and moist.
S-6 | 15.0-] 70/6" 8.0 Same as S-2.
15.5
S-7 ] 17.5-}1 100/4" 6.2 Same as S-2.
17.8
S-8120.0-] 86/6" M.A. Same as S-2.
20.5 :
s-9 | 22.5-] 50/2" 9.4 Same as S-2.
23.2
S-10] 27.5-] 100/5" 7.5 Same as S$-2.
27.9

CLASSIFIED BY __FAM __  cHECKED BY _HE




"ON 9NIJ0F

t-d

¢ 'ON 133HS

TABLE I

SUMMARY OF TEST RESULTS
BORING NO._B-4

- SHANNON & WILSON, INC.
10B NO. W-3007-01 paTE3/19/76

Q@
. NN &
S aX& NES ATTERBERG &
3 A QTS X & .
s/ & [SESS/TSE/) uws v /S8 o SOIL CLASSIFICATIONS
N R ST/ a8 ¥FIL & LA
i < S&EsS/ &8 SRS &
“ S RN ;; 5 S/ /T $
S-11 32.5~f 100/4" Same as S-2.
32.8
S-12| 37.5-} 68/6" Very dense, gray, slightly silty, fine
38.5 gravelly, fine to coarse SAND. Wet.
S-13 42.5-| 120/6" Same as S-2.
43.0
S-14 47.5-| 110/6" Very dense, gray, silty, fine to coarse
48.0 SAND, trace of fine gravel and with

lenses of clean fine to medium sand.
Wet.

CLASSIFIED BY _FAM _ CHECKED BY _HE



s-4 "ON INIJ0d

T 'ON L33HS

TABLE I .

SUMMARY OF TEST RESULTS
BORING NO._B-5

‘

SHANNON & WILSON, INC.
J0B NO. W—-3007~-01 DATE_3/19/76

S <<
xq /& ATTERBERG
NS A S
LN YV/ X
\-\S\ '\_'*\ LINITS, % /Q:é\
"

SOIL CLASSIFICATIONS

QN S &
ST/ SN ¥FEs
S¥eS/S S &N
S/

17.5-
18.5

20.0-
21.0

25.0-
25.8

30.0-
30.5

19
37
69/8"
70/6"
85/6"
60/6"
81/6"
50/3"

65/6"

11.1
11.8

10.0

10.9

Medium dense, dark brown, silty, fine to
medium SAND, trace of coarse sand and fine
gravel. Numerous organics. Moist. (Fill)

Medium dense, gray, silty, fine gravelly,
fine to medium SAND. Moist. (Till)

Same as S-2, except dense.

Same as S-2, except very dense.

Same as S-2, except very dense.

Same as S-2, except very dense.

Same as S-2, except very dense.

Same as S-2, except very dense.

Same as S-2, except very dense,

Same as S5-2, except very dense.

CLASSIFIED BY _FAM __  cHeckep Y _HE
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13837 N.E. Eighth Street
Bellevue, Washington 98005

B e (206) 746-8020 |
15 June 1983 W-4011

bﬁgmfﬂm‘

HDI Architects
P.0. Box 4087
Bellevue, Washington 98009 -

Attention: Mr. J. Pat Lally
President

Subject: subsurface Exploration and Geotechnical Engineering Study
The Bob Hope International Heart Research Institute
Seattle, Washington

Gentlemen:

We are pleased to present herein a copy of the above referenced report. This
report presents the recults of our subsurface exploration program and our
geotechnical engineering studies relative to the foundation and construction
considerations for the proposed project. Verbal authorization to proceed with
this study was granted by Mr. J. Pat Lally on 2 June 1983. Our work has been
completed in general accordance with our revised proposal letter dated 31 May 1983.

The proposed site for the project consists of an asphalt paved parking lot and an
alevated lawn area immediately couth of the existing Research Institute. With the
exception of the aforementioned lawn area, our explorations disclosed very dense
glacially consolidated soils at or near the ground surface. These subsurface
conditions allow for the utilization of shallow foundation support for the building.
The proposed location and elevation of the structure in relation to the existing
building are such that underpinning of the existing building will be necessary.

Recommendations are presented herein for the excavation, shoring and underpinning
considerations, structural fi11, slab-on-grade construction, shallow spread
footings, lateral earth pressures, and drainage considerations.

We appreciate the opportunity to be of service to you on this project and would
be pleased to discuss the contents of this report or other aspects of the project
with you at your convenience.
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SHANNON &WILSON, INC.

GEOTECHNICAL REPORT
PROVIDENCE 1910 BUILDING EXPANSION
SWEDISH MEDICAL CENTER
SEATTLE, WASHINGTON

1.0 INTRODUCTION

This report presents the results of our geotechnical studies for the proposed renovation of the
1910 Building (Regina House) on the Providence Campus of Swedish Medical Center in Seattle,
Washington. The purpose of this study is to evaluate the subsurface conditions at the proposed
building site and to provide geotechnical engineering recommendations to aid in the design and
construction of the proposed structure. This report has been prepared in coordination with the

_ project structural engineer, KPFF Consulting Engineers, to develop specific recommendations
for the appropriate foundation and shoring systems. Our work included subsurface explorations,
laboratory testing, and engineering studies to develop the recommendations presented in this
report. Our work was performed in general accordance with our proposal dated July 29, 2002.

2.0 SITE AND PROJECT DESCRIPTION

The project location is on 18™ Avenue between East Cherry Street and East Jefferson Street, as
shown on the attached Vicinity Map, Figure 1. The proposed building site consists of the portion
of the 1910 Building measuring approximately 80 feet by 185 feet and the administration wing to
the west, as shown on the Site and Exploration Plan, Figure 2. The site presently contains a six-

story building with various one-story attached wings and paved parking spaces and loading
docks.

The ground surface at the site contains paved streets, sidewalks, and small landscaped areas. The
- topography is generally sloping down to the south from elevation 346 feet at the north end to
elevation 340 feet at the south end. The seven-story building within the center the site has a
basement-level slab at approximate elevation 338.5 feet. The buildings to the west, north, and
south of the proposed new structure also have ground floor slabs at elevation 338.5 feet.

The proposed building will consist of a seven-story structure that will infill the space created by
demolition of the 1910 building and surrounding ancillary structures. We understand that the

21-1-09747-001-RI/WPLLKD .21-1-09747-001
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proposed structure will have iﬁt,erior columns with typical loads of 1,190 kips and a basement
level at elevation 325 feet. Excavations for the new construction will extend up to 13 feet below
existing floor slabs and will require vertical, shored excavations adjacent to spfead footings
supporting the existing building. The shoring system currently proposed will include installation
of underpinning piles beneath existing footings, preloading those piles to accept column loads,
and then proceeding with installation of temporary shoring along three sides of the excavation
that abut existing structure. The excavation along 18™ Avenue will extend 5 to 9 feet below
adjacent sidewalk grade. This excavation will be made using 1 Horizontal to 1 Vertical

(11H:1V) slopes in dense granular soils or combinations of 2H:1V slopes in loose fill overlying
0.5H:1V slopes in glacial till.

3.0 GEOLOGY AND GEOLOGIC HAZARDS

The project site is located within the Puget Lowland, a structural trough between the Cascade
Range and Olympic Mountains. This trough was subjected to several major glaciations during
the Pleistocene Epoch. As a result of these glaciations, the Puget Lowlands were filled to
significant depths with glacial and nonglacial sediments. Many of these glacial sediments have

- been glacially overridden and consolidated to dense to very dense or stiff to hard conditions.

The last glaciation experienced by the Puget Lowlands, the Vashon Stade, occurred

approximately 13,000 years ago. As the glacier advanced southward sediments were deposited

_at the base of the ice and overridden (glacial lodgement till). Sometimes the glacial sediments

were reworked by sub-glacial streams, forming lenses and layers of sorted sediments. As the
glacier receded northward, meltwater streams emanating from the glacial ice deposited stratified
layers of sand and gravel as well as lacustrine deposits of silty sand and silts. The native soils at
the project site consist of Vashon-age glacial lodgement till. These materials have been glacially
overridden and have high shear strength and low compressibility.

Earthquake hazards can include fault-related ground rupture, liquefaction, settlement, and
landsliding. Based on the relatively dense nature of the glacially-overridden soils at the site, the
gentle topography, and the estimated depth to groundwater, it is our opinion that the risk of
liquefaction, settlement, and landsliding at the site is low and, therefore, not considered a design
issue for this project. It is also our opinion that there is a low potential for fault-related ground
rupture affecting the site. This assessment is based on the fact that the closest, potentially active
fault is the Seattle Fault, located about one-quarter mile to the south. While there is evidence

21-1-09747-001-R wp/Ikd 21-1-09747-001



R ——

SHANNON &WILSON, INC.

that this fault may have moved about 1,100 years agb, no evidence of surface rupture has been
detected in the project vicinity. Additionally, it is generally believed that the recurrence interval
for this fault is on the order of thousands of years, much longer than the 500-year event used as a
basis for design in the 1997 Uniform Building Code.

4.0 EXPLORATIONS AND LABORATORY TESTING

| Shannon & Wilson completed four borings in August 2002, designated RB-1 through RB-4. The

locations of the recent borings are shown on the Site and Exploration Plan, Figure 2. Logs of
these borings are presented in Appendix A as Figures A-2 through A-5. A guide to the
classification terms used in the boring logs is included as Figure A-1. Previous subsurface

'explorati'ons were completed near the project site by Shannon & Wilson in 1963, 1976, and

2001, and by Hart Crowser in 1987. Previous explorations relatively near to the project site
include those designated B-1, B-3, DH-1, and DH-2, located as shown on Figure 2. Logs of
these previous borings are presented in Appendix A as Figures A-6 through A-9.

Our recent soil borings were drilled to depths of 41 to 61 feet (elevations 304.5 to 285.2 feet) by
Gregory Drilling, Inc. of Redmond, Washington, under subcontract to Shannon & Wilson, Inc.
The drilling was performed on August 2 and 5,2002. A truck-mounted CME-85 drill rig,
equipped with an 8-inch outside-diameter (O.D.) hollow-stem éuger, was used.

Standard Penetration Tests (SPTs) were performed at 2.5-foot intervals to a depth of 20 feet and
at 5-foot intervals thereafter in each of the recent borings. The SPT consists of driving a 2-inch
O.D. split-spoon sampler a distance of 18 inches into the bottom of the borehole with a
140-pound hammer falling 30 inches. The number of blows required to drive the sampler each
of three 6-inch increments was recorded, and the number of blows required to cause the last
12 inches of penetration was termed the Standard Penetration Resistance (N-value). This value
is an indicator of the relative density and consistency of the soils.

Samples obtained in the field were screened by a technician from our firm for hydrocarbon
contamination using a photoionization detector and olfactory sensing. No evidence of
contamination was observed or detected. All samples were classified, sealed in jars, and
returned to our laboratory where each was visually classified and moisture contents were
determined. The results of the SPTs, moisture contents, and soil classifications are summarized
on the boring logs, Figures A-2 through A-5. Grain size distribution analysis (American Society
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i

Date: 02-26-2003  Author: SAC

Flle: [\Drafting\211\09747-001\21-1-09747-001 Fig. 1.dwg

LAKE
- UNION

JPARE

[ v
T it ronosn I
2 I (AT AT ]

" ey R
e Sy, 9%
EN g

ZF =
Zinodon §-of
¥

&

/8

I

] \ ISL?I

i W m W - - ﬁl
o R T UNIGH
T TR 25 I Fruly ™ sa
BF S ' e [
/. FASTER
‘N

)

' ﬂi§
< X —"‘%&T
B p N
@ F il m‘z N E
SA | 5 o T = Y
(RS faunl g =l 2 hiouh = "
ALy ST gvac ;_TE R 5
===‘“ V‘m .?—:[i 3 e & . l = (l._\ : A
[ - - k| | 4
nekgen o ROY V.:E: E o =
== <§>, ol e | ':Ec-b’_ K
A . TR T BERE i = ! -
B TEER 5 | siotn 1ciy | % :
w«mw‘u EE| L mJ; 3 g St y
3 B e "R T =if S |
o SRS E5 o g E]c 3 b & 5
T e P gl 1€ -THOjaSE]" | &5 o
£ it 51| ) el 5 ST - i g z v
T eSS e [ E_joon [sife 2 =z .
<z | kg el A Bl B £ dmabtd ST
% ¢ - 1._ = / |t UEMNY WY ! - s
23 A‘l’é\) L0 Py | | o ],.;,' | .Lsy_m:' a5
i = L ELTTH R '
g f = ; =
! LB 3 i A A T
[ N
o ] umoN E
=t —

Mo U\ E

| SPRUCE = smuc’sM,! g

=

1
leg”

FIR = 2

!

5 PARK

i U TR

NOTE

Reproduced with permission granted by THOMAS BROS. MAPS @.
This map is copyrighted by THOMAS BROS. MAPS®. ltis
uniawful to copy or reproduce all or any part thereof, whether for
personal use or resale, without permission. All rights reserved.

Scale in M

iles

Providence 1910 Building
Swedish Medical Center
Seattle, Washington

VICINITY MAP

February 2003

21-1-09747-001

SHANNON & WILSON, INC,

Geotechnical and Environmental Consultants

FIG. 1-




SHANNON &WILSON, INC.

APPENDIX A

SUBSURFACE EXPLORATION DATA

TABLE OF CONTENTS
LIST OF FIGURES
Figure No.
A-1 Soil Classification and Log Key (2 sheets)

A-2 Log of Boring RB-1 -
A-3 Log of Boring RB-2
A4 Log of Boring RB-3
A-5 Log of Boring RB-4 :
A6 Log of Boring B-1 (Shannon & Wilson, 2001)
A-7 Log of Boring B-3 (Hart Crowser, 1987)
“A-8 Log of Boring DH-1
A-9 . Log of Boring DH-2
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Log: WAL Rev: MWP  Typ: LKD

MASTER_LOG2 21-09747.GPJ SHAN WIL.GDT 2/25/03

SOIL DESCRIPTION T ls| 8 - . @ Standard Penetration Resistance
£|gle 52 £ (140 Ib. weight, 30-inch drop)
& | 3| = 6> & A Blows per foot
Surface Elevation: Approx. 346 Ft. 0 w ] 0 . 20 40 80
Concrete sidewalk. - O.e LT EE S '. R i
\Light brown, silty fine SAND; SM. /%5 [ 2 SR EEES EEEEEEEES EEEEEE 1854
Very dense, brown to gray, silty, gravelly AR EAGEEEEE BEERE R BNt -1
SAND with fine to medium sand lenses at 7 to L a4l LRSS ERRREEEERE ERREES
11.5 and 26 to 29 feet; moist; (Till) SM. 10 t:‘.:’f.. e N 5
v RS JEREEY ERRREEEEES EPRRE-Y.
-E ..I.ZI:IIII:IIZIIIII:ZIBO/S‘.‘
z @ o
£ S S SEEETY PETREEETYS PR |
8 RERESSEEE EEEEERESEE BESEEREEE:
@i
VO
REL EREES EEREEEEEE
415 EHEBT 40:::::?::::::::::::
BOTTOM OF BORING ' REEE R RS
COMPLETED 8/2/2002 RSN I A
L O
O
"
80 —
O
|
LEGEND 0 20 40 60
+ Sample Not Recovered ¥  Ground Water Level ATD @® % Water Content
I standard Penetration Test Plastic Limit }—@— Liquid Limit
Natural Water Content
1910 Building Expansion
Swedish-Providence Campus
NOTES Seattle, Washington
i 1. The boring was performed using drilling methods. -
2. The stratification lines represlent the approximate boundaries between soil types, and
the transition may be gradual.
3. The discussion in the text of this report is necessary for a proper understanding of the LOG OF BORING RB 1
nature of the subsurface materials. '
4. Groundwater level, if indicated above, is for the date specified and may vary. February 2003 21-1-09747-001
5. Refer to KEY for explanation of symbols, codes and definitions.
6. USCS designation is based on visual-manual classification and selected iab testing. get!tfc\hrr:‘i!gg!y&g‘im%lel;ggﬁdﬂlamc. FIG A-2 .




Log: WAL Rev: MWP  Typ: LKD

MASTER LOG2 21-09747.GPJ SHAN WIL.GDT 2/25/03

SOIL DESCRIPTION .I_ g 8 T i Standard Per?etration‘ Resistance
< = g. 3% £ (140 Ib. weight, 30-inch drop)
S ol 8| 55 & A Biows per foot
Surface Elevation: Approx. 340 Ft. o w aQ
R\ Concrete. yalks
Loose, brown, silty fine SAND, trace of fine
\gravel: (Fill) SM. ‘ /| 50
Medium dense, gray-brown, slightly graveliy, /‘ 7.5
silty SAND; moist; (Weathered Till) SM.
Very dense, gray, silty to slightly silty, gravelly
SAND; moist to wet at 50 feet; (Till) SM.
(=]
§
o
£
T 3
L 10T (B
L3 s
1L §
-1 R "I i
RN 2
L s
T4 12
J14
51.4 WLl
BOTTOM OF BORING
COMPLETED 8/5/2002
LEGEND .
»  Sample Not Recovered ® % Water Content
L Standard Penetration Test Plastic Limit |—@—} Liquid Limit
Natural Water Content
1910 Building Expansion
Swedish-Providence Campus
NOTES Seattie, Washington
1. The boring was performed using driling methods.
2. The stratification lines represent the approximate boundaries between soil types, and
~ the fransition may be gradual. .
3. The discussion in the text of this report is necessary for a proper understanding of the LOG O F BOR I N G RB 2
nature of the subsurface materials.
4. Groundwater level, it indicated above, is for the date specified and may vary. February 2003 21-1-09747-001
5. Refer to KEY for explanation of symbols, codes and definitions. ]
6. USCS designation is based on visual-manuali classification and selected lab testing. (?egeehlr\\lic';ll gysnﬁrmekggﬁﬂnﬁsc' FIG. A-3 .




Log: WRL Rev: MWP Typ: LKD

MASTER_LOG2 21-09747.GPJ SHAN_WIL.GDT 2/25/03

SOIL DESCRIPTION ﬁ"_- g E e 5 ﬁ"_- Standard Per?etration. Resistance
£ |E g. 38 < (140 Ib. weight, 30-inch drop)
S |al 8| 58 & A Blows per foot
Surface Elevation: Approx. 346 Ft. (a) W (] 40 60
Loose, brown, silty SAND, scattered gravet; 1 11 N B
. e g 3.0 R S RS I SR oe——
—\moist; (Fill) SM. /] 2 I N R B T
Very dense, gray, silty, gravelly SAND; moist T SREEEESS 53':55:59’.5?1
to wet at 40 to 41 feet; slightly silty, fine to HH 4= Sl SO0s
medium sand lenses from 10 to 12 feet; (Till) 15T 10 T R y——
SM. L I I
== R TR =1
8= 50/5"‘
g== P 5076 4
-2 IV IS SN DI
E N O N
YT % ................ 85
X £ MMM M-,
a R
n |8 O 5074
L T
. § DO
112 S A S =107 §
¥ 5 SEEEEEEES EEREREETS
) ¥ RE e 40 B0/6TA
HwT BEREREE-~ §
s 50 50
T SEREEEEEI EEREER -
' 60.8 | 60 ———sA
BOTTOM OF BORING Soliiiiiiiiiiiiioo
COMPLETED 8/5/2002 D
o
O
O
LEGEND 0 : 20 40 60j
*  Sample Not Recovered ® % Water Content
L Standard Penetration Test Plastic Limit |—@—] Liquid Limit
Natural Water Content
1910 Building Expansion
Swedish-Providence Campus
NOTES Seattle, Washington
1. The boring was performed using drilling methods.
2. The stratification lines represent the approximate boundaries between soll types, and .
the transition may be gradual. :
3. The discussion in the text of this report is necessary for a proper understanding of the LOG OF BORING RB 3
nature of the subsurface materials. }
4. Groundwater level, if indicated above, is for the date specified and may vary. February 2003 21-1-09747-001
5. Refer to KEY for explanation of symbols, codes and definitions.
6. USCS designation is based on visual-manual classification and selected lab testing. gege%hwg gyas';m‘!‘\ge[&?cooﬁd“!,ﬁc' FIG. A-4




Log: WAL Rev: MWP  Typ: LKD

MASTER _LOG2 21-09747.GPJ SHAN WIL.GDT 2/25/03

"

T Standard Penetration Test Bentonite-Cement Grout

Bentonite Chips/Pellets
Bentonite Grout

Plastic Limit }—@—{ Liquid Limit
Natural Water Content

CRIPTION T |5 3 - . I Standard Penetration Resistance
SOIL DES £ |8 g §% < (140 Ib. weight, 30-inch drop)
S |lal @ 6> & A Blows per foot

Surface Elevation: Approx. 346 Ft. (e w [ 0 20 40 60
~ Concrete siab. /198 T 1£ ) .F EEEEEREE) EREREEEEE
[\ Brown, silty fine SAND; moist; SM. /130 FFTT 2 ;Z ’ 52135350/67
Very dense, brown to gray, silty, gravelly s %g NIV IS 21112.59/.57
SAND:; moist; cohesive; (Till) SM. EH T A7 @ s
Very dense, fine to medium SAND, trace of i ;Z 10 4..5’5:::: oo osom
silt; moist; SP/SM. | A4 S5 AEEEEE EREEEEEEES EREEES- ) >
Very dense, brown to gray, silty, gravelly = éé . 121?159/5?
SAND; moist to wet at 45 to 50 feet; cohesive; == ;? _j_';;;;jj crrcee i 50/6
(Till) SM. e=| Y VO 50164
gg . S R N

707 N RORUR U RO B

o=\ U c@ i B0

ZZ RS R :::::::::Tk

247 SEEPURESS RERERRROEE RUNTRRREE

nT éé S EEEE CEEE) FEEEEEETRY EEny —ou

7 I I I

// ...........................

12:2122 @ 5013

~ U SIS RN IR

SP |l

13::&?? OO 507

787 LIl ittt

) YAA | iigiiliriiiiiinpiiiiiiies
e e o @i o 50RTA

zl g CILiiiiiiiiiiiiiiiiiiiii

gEl *° S I5% cocih s UM

arg- Cloiiiiiiiiiiiiiiiiiiiiinis

= @ DIIIIIIIN I B0

O smi

BOTTOM OF BORING N I S
COMPLETED &/2/2002 S EEEEEE EE ST FE

E( ] e PSS Srvearerrae

O

W

LEGEND _ 0 BE 40 60

* Sample Not Recovered ‘ LH] Piezometer Screen and Sand Filter ® % Water Content

Ground Water Level ATD
Ground Water Leve! in Well

1. The boring was performed using drilling methods.

1910 Building Expansion
Swedish-Providence Campus

Seattle, Washington

2. The stratification lines represent the approximate boundanes between soil types, and
the transition may be gradual.

3. The discussion in the text of this report is necessary for a proper understanding of the
nature of the subsurface materials.

4. Groundwater level, if indicated above, is for the date specified and may vary.
5. Refer to KEY for explanation of symbols, codes and definitions.

LOG OF BORING RB-4

February 2003

211

-09747-001

6. USCS designation is based on visual-manual classification and selected lab testing.

SHANNON & WILSON, INC.

Geotechnical and Environmental Consuhants

FIG. A-5




E s @ = dard Penetration Resistance
SOIL DESCRIPTION = | e o | 2s = Stan - .
< |E g § < = (140 Ib. weight, 30-inch drop)
S lal |52 & A Blows per foot
Surface Elevation: Approx. 337 Ft. =] « (&) o 20 40 sol
Very dense, brown, slightly gravelly, silty, 3 ] e
medium to coarse SAND; moist; with LEN g BEOEEEEE B
iron-oxide staining; SM. X 5 I T Y R IO S L 2
13t S T 50/5" A
. 75 HF AU DN R I
Very dense, brown, slightly gravelly, sandy 3y R Y R R B S 59{5fT
SILT; moist; SM. ] 10 e
o« L T 50/8"
; I I DA S0/
: ' jas B =10 e TR
Very dense, brown, slightly gravelly, silty § L e . B S0/4"
SAND; wet; SM. X g
% DURSEDRE RORDERSDEE DORRRE- - -4
i O 50/6" A
Very dense, brown SILT,; Gy, laminated with 20 1 SEOEERONE RESORERORE DERSDENSE
lfonOXIdestamlng,ML - B T T CHE i P T
25 3 ...................... 50/4% A
- ~ - 27_0 reu I A R RN SR A
Very dense, brown, slightly gravelly, siity, fine N T P N
to coarse SAND; moist; SM. T % et ol [ T T I
. . . 305 F 30 —@ Py §
Dense, brown, slightly silty, fine to medium /-310 i : S @ S08
SAND: moist; SM. R 5 - S N S S S
Very dense, brown, silty, fine to medium L0 T D R IR IR
SAND; moist; SM. B 35 I— U D B
] ( AU DRI ISR >
‘ - . a0 _ | w0 N A
Very dense, gray, slightly gravelly, silty, fine to ¥ h 4 .. .=. B S 50/5" A
coarse SAND; wet; SM. ; - J N [PPSR T
: S S I B
] ¢ 45 © -
f A N DAL
a - - - ) 480 mFRH T | e
§1 Very dense, gray, slightly clayey, silty, fine to A%/ S I (U SO
§] coarse SAND; wet; SM. o5 b O T T 50/6"4
s BOTTOM OF BORING ' I I
3 COMPLETED 9/12/2000 | (| b A
2 55
£ IS I I
L I A I I
6
LEGEND 0 20 40 0
'*  Sampie Not Recovered ® % Water Content
: Ground W D I
sl I 2-inch O.D. Spiit Spoon Sample v round Water Level AT Plastic Limit |—@—1} Liquid Limit
§ IL  3-inch O.D. Shelby Tube Sample Natural Water Content
[
%n Swedish Medical Center Providence Campus
z Replacement Chimney Project
z .
5 NOTES Seattle, Washington
5 1. The stratification lines represent the appréximate boundaries between soil types,
S and the transition may be gradual.
§ 2. The discussion in the text of this report is necessary for a proper understandmg of LOG O F B OR l N G B'1
.:;.‘ the nature of the subsurtace materials. .
§ 3. Groundwater level, if mdnTated a-bove. is f:)r the date- ?pecmed and may vary. o ctobé r 2001 21-1-09486-001
= 4. Refer to KEY for explanation of "Symbols® and definitions.
w 5. USCS designation s based on visual-manual classification and selected INC
% laboratory index testing. asstiication and sele SHALNN.?"N & WH-SON FIG. A'6




Boring Log B-3 )

SOIL DESCRIPTIONS - ' STANDARD PENETRATION LAB
Dapth RESISTANCE TESTS
8round Surfsca Elevation in Feat 343 in gnt Sample LBI::H: per. Foot - e
Loose, moist, brown, slightly silty, -]: TTTI
. slightly gravelly to gravelly SANO. B
’ (FILL) - - _
" s—iZ - .
+ 5
i s—az B AZ! |
‘ + 10 ' >
Yery dense, damp, Qgray, gravelly, K A N
very silty SAND. (TILL) i NN
5 s-asy | * \m-‘ig_ -65
+ 15
R |
- Samples indicate veriasble silt and + = 50
1 gravel contents. - - R s-4L= B 119 - Y
-+ 20
s-50 L - T
- Dri1l action indicates i—foot-zone | + 25
of water. 5 »
B ™ 50
B 56 i i L -~ Ee
<+ 30
- Erades dark gray. ) i i
: sray.. - s—7Z - o p 79 res
3 - 11"
=+ 35
’ i —ab— | Z0
- Drill action indicates cobbly zones. - . s-8 ~ * ) t+ 1°
-1~ 40
- L
L =z L
| AT s-ab | Y , 4».-5—;',
T 45
- -
- - i ‘ 58
R s-1002 | * A2,
+ 50
: s-1abd | * N =,
-+ 55
. [ S-12ped | > 422,
Bottom of Boring at 60.0 Feet. R L
Completed 11/24/87. L] L
-~ B0 M (3] C )
- ) ® Hater Content in Percant
< :. 2:%::‘530;%?::: A-1 :nr:x:lun::mn of des:r'iptionl_ d_207i November‘ 1987
- B a » -
lr‘:d lc:::; ghn:gel.:uy h: l?a.dua?..' ere interprative HART_CRDWSER & assoc 1ates. mne:

. Bround water level, if indicated, is st time of drilling s
(ATD} or for dete specified, Level may vary with time. Fiaoure A7
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S - | " BORING LOIG . L IR o woq -
. . . PENETRAT|ON RESISTANCE s ~ DH—1 g4ag’ . SAMPLE e i.\ T
¢ - | . o .. ¢ (BLOWS PER FOOT) o SURFACE ELEV. 380 - .- T : R . S , A o .

- ‘ —_— -0 —

SAND DENSE TO| — 10— S :

VERY DENSE, |- . T

GRAY, CLAYEY [ - . -z . : S
WITH GRAVEL | ™ Ly ... . _LEGEND

3__.5 ‘ _ ..
,m. . . A. .;._g‘_.‘-
S - —20— L4 SEEE R . T~@—_ PENETRATION RESISTANCE

Is o o
_ 16 2 ~D. STANDARD PENETRATION
TEST SAMPLE. NUMBER TO THE RIGHT

Tse R . " INDICATES SAMPLE 'NUMBER,

STATIC*'WATER LEVEL DETERMINED

-PLUG:.. .. .
g 3Y PIEZOMETER _Zmﬂbr_.b.—._nz...

BENTONIT -\ B e i ,
N.| (SAND DENSE TO| . . _.
- 'Rba VERY DENSE , : |: o
. BROWN
.,:tm..c..

T o o H PIEZOMETER INSTALLATION

" DEPTH IN FEET
m

FOOTING

Csol— L] —

. e | | | o A SAND DENSE TO | , VR
=1 60 — — — - GRAY, SLIGHTLY — 60—

e | L , , , | SILTY, FINE o .

1 - 0/ . ‘ | G6rANED - | S -

. | }-NO ATTEMPT | | | sl NA
o S 70 — //.. - o ] L — 70— n

, 1 , , . .. . |HEAVE ,
R N B ¢ Tk
| | | . , BOTTOM OF HOLE 74,5 o | ] ) DRILL HOLE - |

COMPLETED 6-7-63 - - o o
- “ — 80— - o W-63-209  JUNE, 1963

PROVIDENCE HOSPITAL ADDITION -

80

| | o k . A . - ,m S ._A, - Shannon and Wilson
. Soil mechanics and foundation ongineers |FIGURE A8
o Seattle S .
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| B _. ', ~ BORING LOG S A - B @
PENETRATION RESISTANCE . - . - = DH=2.:. "L s e o SAMPLES e o | W 4507 -
(BLOWS PER FOO.T"_ e 537 R ; | o
,_l_,’o.........__ bbe e e 100 : 200 e e 300 . : : ' . o é _
Or— » SAND DENSE | *

. \ - o GRAY, CLAY.EY" -'5, T

| : ? . | |  sanooense, | - L2
10 _ — BROWN,MEDIUM | — 10

- N ~ | GRAINED WITH. | = o _ | o
—NO ATTEMPT . GRAVEL A - | .
(COBBLES) | ' S P < - LEGEND

|
n
o
|

./\ - L ———das! ' » - @~ PENETRATION RESISTANCE
, T4

‘N
.O ’

LCOBBLES ) o SAND DENSE,
' | * GRAY, SILTY, .
FINE~ GRAINED
A | » | WITH GRAVEL
.30 o — —— (TILL LIKE)

"Ts' 2" 0.0. STANDAPD PENETRATION
TEST SAMPLE. NUMBER TO THE RIGHT
 INDCATES SAMPLE NUMBER, ,

l
ol
l

< e e

DEPTH IN FEET
[é,}

4

DEPTH IN FEET

Yl o

- IG : T — |

B kit il Sdtan B

- T No RECOVERY

) S%l\é% VE&;{D?L?&SE WATER BEARING ’
Y, M- . )
€0 . . — . ——— . — 60 —
‘ : BOTTOM.OF HOLE 59.5' '

 COMPLETED  6-10-63

_ PROVIDENCE HOSPITAL ADDITION
DRILL HOLE -2

W-63-209 JUNE,|963

Shannon and Wilson |
‘Soll mechanics and fomduiéon cagineers | FIGURE A9
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Friday, July 10, 2015 J. Scott Kindred - Deposition 10of4

J. Scott Kindred is a Hydrogeologist
« Bachelors degree in Geology from Brown University
« Masters degree in Civil Engineering from M.L.T.,
« Registered professional engineer in the State of Washington.

Focused on groundwater hydrology, contaminant fate and transport, and numerical
modeling.

Stormwater infiltration with a focus on low impact development. (A more natural
hydrologic cycle)

Over the years, Scott has worked on stormwater planning and retrofit, environmental
site remediation, water supply, mining, master planned developments, residential and
commercial development projects.

Different from a geotechnical engineer in that a geotechnical engineer focuses mostly
on soil/slope stability and interaction with build structures. Hydrogeologist look at flow
of water through soil and rock.

Geotechnical engineers come to a hydrogeologist to find out about water tables and for
help with design issues.

Exhibit 3: Kindred Hydro website

Services:

« Stormwater infiltration testing and design

« Wastewater drainfield assessment

« Groundwater characterization and testing

+ King Co. engaged him for Capitol Hill. for characterization. Looking at green over/

outflows. (From N. Capitol Hill Cloah St. to Swerard Park. Near Lake Washinging
and to Downtown on the west. All the way over to the Duwamish river) Non-public
draft. He is working with HDR on this. The report has also been reviewed by
Aspect Consulting.

« Groundwater modeling
« Data from borings and wells

« Low Impact Development (LID) design support

« Stormwater retrofit design support

« Underground injection control (UIC) wells for stormwater

« Utilizing vactor equipment for subsurface exploration and testing that minimize site
disturbance and reduce costs and “potholing” to identify utilities.

. Large vacuum mounted on a truck to clean out segments in manholes and

« Implementing LID at challenging sites (e.g., tight soils, high groundwater, steep
slopes)

« Solving flooding and drainage issues associated with shallow groundwater

« Optimizing LID designs to maximize effectiveness and lower costs



Friday, July 10, 2015 J. Scott Kindred - Deposition 2 0of 4

« Evaluating potential groundwater impacts resulting from stormwater infiltration

Written Instructions: Contract - Perform a desktop assessment and Review of EIS and
any geotechnical information and other data he was able to obtain and provide an
opinion on potential impacts from ground water and potential issues related to ground
and storm water to the neighborhood. Contact covers 10 hours approx. Complete
except for testimony. Vicky will send a copy of the contract

Verbal instructions: Clarification on what he was to testify to. Also talked about issues
related to sump pumps and surface water run off and flooding of intersections. Others
will provide this testimony as he does not have direct knowledge.

He has not visited the site previously but he has been all over the neighborhood as part
of other work.

No boring or Vactoing was done.

No photos taken.

No written report done or expected.

Was able to use previous work for King County to support this work. Boring logs come

from Dept of Natural resources geotechnical database.

Opinion:
(No?) Determination as to wether the EIS was adequate or in adequate - Has concerns
on the groundwater language in the EIS.

Primarily utilization of green stormwater solutions such as rain gardens including
groundwater infiltration that increases the amount of water going into the groundwater.
Flooding in basements & sump pumps.

Additional consideration needed above and beyond what is in the code and manuals
due to groundwater consideration Flooding and sump pump operations

Q: Will the proposal make the situation worse?
A: Green rainwater infrastructure and low impact development as documented in the
code would make the situation worse.

The range of projects in the development of the campus could be implemented in a way
that could reduce the groundwater concerns.

Exhibit 4: Notes and talking points

Exhibit 5 page one of Cherry Hill Figures - Exhibits 5,6 & 7.pdf



Friday, July 10, 2015 J. Scott Kindred - Deposition 3of4

B is parallel to Cherry Street and is the campus. - Shows stormwater infiltration This
was prepared before he was engaged by the neighborhood group..

Exhibit 6 is page 2 of Cherry Hill Figures - Exhibits 5,6 & 7.pdf

Exhibit 7 is page 3 of Cherry Hill Figures - Exhibits 5,6 & 7.pdf
Cross section shows the campus is between 16th and 19th. Boring indications on the
cross section are a summarization of one or more reports and not a specific boring.

He did not make these borings, reports are not always obvious and require
interpretation.

The level of detail on exhibit 7 is less then what would be done for a transit tunnel.
Some of the borings go back 30 or 40 years.

Purple line is the Vashon Glacial Till (VGT). Upper is ground surface elevation Vashon
Advance Outwash (VAO).

Hyphenated light blue area is the water table elevation. Potentiometric surface in the
advance outwash aquifer shows the pressurization in the water table.

Q: If you drill down to 275 would you find water?

A: Some assumptions have been made based on detail shown the potentiometric
surface in the VAO. Based on judgement, not data, he thinks you would find water at
260 feet.

Q: You don’t normally find water in Vashon glacial till?
A: You often do but it is in pockets, water flows very slowly in VGT

Exhibit 4:
Green stormwater infrastructure (GSI) also equivalent to/referred to as low impact
development. Using GSI where there is VGT can result in more surface ground water.

Some geotechnical firms don’t have all the necessary data and expertise to identify
these impacts. If you use other retention facilities(tanks) then GSI then the problem
goes away.

Recommends that you prevent infiltration on the site. Rain gardens are a bad
idea.

Should line facilities and eliminate the risk of stormwater infiltration.

Fixing existing stormwater system issues has been identified in the EIS (Storm water in
intersections) not clear if it is maintenance or capacity related.
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Exhibit 8: is Map of DNR Report Locations Exhibit 8.pdf Shows B parallel on page one
of Exhibit 5. Shows where borings were done and also shows notes and other data.

Recommendation: Swedish and Sabey should not be green. Will result in runoff
and higher groundwater infiltration.

Infiltration on Glacial Till - Exhibit 9.pdf - General demonstration of what happens in
areas with glacial till. This was not prepared for this testimony specifically.

Brought in on Ballard rain gardens when they started having problems resulting in wet
basements requiring sump pumps.

Deep drains can mitigate VGT infiltration this but it does not seem that deep drains are
feasible at Cherry Hill because the amount of till. First boring showed it may only be 30
feet deep but additional borings show that is not the case. Since only one spot has a
boring that shows you can do deep infiltration. Odds are 10% or less that would
would be able to use deep drains. Retention tanks are the only viable option.
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Attempting to Exclude Expert Testimony

Because the use of expert withesses at trial is increasing, it comes as no surprise that
attempts to exclude expert testimony are also increasing.

The first and most common is a motion in limine, often made before the trial or before
the expert witness testifies. In a motion to the court, the attorney attempts to make a
clear and convincing argument that the witness is unqualified to render his or her
opinion. The second approach, often combined with the motion in limine, is to move for
a voir dire examination of the expert.

Voir dire is a legal phrase referring to an oath to tell the truth (Latin verum dicere), i.e.,
to say what is true, what is objectively accurate or subjectively honest, or both. A voir
dire examination is really a diminutive cross-examination in an attempt by the opposing
counsel to expose an expert’s lack of qualifications on the area about which the expert
intends to offer opinion testimony. In other words, a voir dire examination allows the
opposing attorney to interrupt the direct examination and conduct, in part, his cross-
examination.

The right to conduct voir dire examination is at the discretion of the court and may be
accepted or rejected. It is important to note that the voir dire examination is very limited
in its range. Questioning must be only about the expert’s lack of qualifications to render
a meaningful opinion to the trier(s) of fact. Following voir dire, the attorney may make a
motion to disqualify the witness from testifying due to inadequate qualifications in the
field in which the expert claims to be qualified.

Attorneys facing a strong expert may use one or both methods in a tactical attempt to
get the expert’s testimony and/or report excluded before trial even begins. For instance,
during deposition of the expert, the opposing counsel can evaluate the strength,
demeanor, and charisma of the expert. Equally important, the opposing attorney will
examine in detail the expert’s report. When the expert’s report is professional, organized
and accurate, and includes the necessary components such as the expert’s CV, list of
cases, index, list of documents received and reviewed, discovery exhibits and
demonstrative evidence and forms a strong, clear and supported opinion and
conclusion, the opposing counsel knows he or she is facing an uphill battle in court.

In defense of both the motion in limine and voir dire examination rules, the intent is to
ensure the expert is qualified to opine in the area of expertise in which she claims to be
experienced and qualified. After all, the purpose of the expert is to educate the trier(s) of
fact -- the jury or the judge -- based on the expert’s experience, certifications and
education.

As a hypothetical example of how such motions work, an expert was retained to opine
on the condition of an outdoor concrete floor that allegedly was spalling and breaking
up, causing an individual to fall and be injured. The expert wanted to take samples of
the concrete so it could be scientifically analyzed. The opposing attorney made a motion



to the court to prevent the taking of samples of the concrete. The court granted the
motion and the expert was prohibited from taking samples to be scientifically analyzed.

The expert reverted to a photographic video and simplistic testing by light sweeping of
the concrete on site to show that the pebbles, concrete, dust and other particles would
easily become dislodged.

The opposing attorney later filed a motion in limine to exclude the expert’s report based
in part on an assertion that the expert did not provide any scientific basis for his opinion
and/or conclusion.

In this example, the attorney was successful, preventing the expert from performing
scientific testing and providing the respective results. Then, after the expert was
resourceful in providing other forms of testing to reveal the condition of the concrete, the
attorney attempted to again exclude the expert’s report because there was no scientific
evidence. As absurd as this seems to people outside the legal system, in this case the
attorney used the rules to his advantage in an attempt to get a strong, resourceful
expert’s report excluded.

As shown, these rules can be used to eliminate even strong experts from testifying in
court and/or from having their reports being entered into evidence. It needs to be noted
that in my experience this strategy is often unsuccessful and the qualifications and
report of strong experts will prevail.

William Gulya, Jr., President & CEO, Middlesex Trenching Company for more than 35 years, specializes
in excavation & construction site preparation — earthwork and grading, water mains, sewer installation,
trenching, containment, underground utilities, dike repair, heavy equipment rentals. He provides litigation
prevention consulting, mediation, arbitration, and expert witness testimony, regarding heavy equipment
safety, construction safety and OSHA compliance; construction accidents; construction contract disputes;
scheduling; delay claims; differing site condition claims; change order justification, support and
processing; nonpayment issues, back charges and lien filings. www.siteworkexpert.com
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Deposition:

Introduction:

Degrees,

Consulting hydro since 1987

Specializing in stormwater infiltration over the last 10 years.
Founded Kindred Hydro last year.

Recently conducted a desktop infiltration assessment for the Hanford CSO basin (King County). Not yet
final but | have adopted some figures for use in this deposition.

It is my understanding that the neighbors on 19" Avenue have experienced heavy surface water runoff
and observed ongoing sump pump operation in their basements since the parking lots were constructed
on the property to the west. It is also my understanding that there is occasionally ponding in the nearby
intersections during heavy rainstorms.

The surface water runoff and elevated groundwater elevations are likely due to the presence of low
permeability soils in the area.

Present topographic map and geologic map. Describe glacial till.

Present cross section B-B’ and the supporting well logs. Note that the conditions illustrated on the
cross-section are a simplified representation of the actual information, which is subject to interpretation
and doesn’t provide complete coverage.

Present cartoon of typical neighborhood on glacial till.

Discuss how the addition of GSI with shallow infiltration can cause higher groundwater elevations and
more surface water runoff.

Discuss how deep infiltration can address the shallow groundwater issues but the well logs indicate that
this has a low probability of working in this location.

Discuss the risk that a geotechnical firm may conduct infiltration testing that indicates that infiltration is
feasible. However, these tests to not address the potential for mounding and current stormwater codes
and manuals don’t require an assessment of potential groundwater impacts.

The concern that | have shared with my clients is that GS! with stormwater infiltration is proposed as a
potential BMP for managing stormwater as the campus is build out. In my opinion, GSI with infiltration
should not be implemented in this area.

GS! without stormwater infiltration would be ok, but care should be taken to ensure that no stormwater
is added to the subsurface. Green roofs would be ok. Lined bioretention facilities would be ok. | want
to emphasize that if bioretention facilities or pervious pavement are implemented with underdrains, the
bottom of the facilities should be lined to ensure that water is not added to the subsurface.
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In addition, as acknowledged in the EIS, the existing stormwater system appears to be inadequate and
should be fixed. Ideally this occurs as soon as possible, but it certainly should be address as the campus
is re-developed.

Swedish Cherry Hill Notes
SwedishCherryHillMIMPFinal DirectorsReport

Page 84: Calls for a geotechnical analysis for each new development that would identify depth to
groundwater and subsurface conditions that may affect groundwater flow. Analysis would include
recommendations for addressing groundwater.

Page 85: To address groundwater impacts, DPD conditions requires that the mitigation measures in
Section 3.9.4 of the final EIS shall apply and are reiterated in Section Vil.

Page 111: In #56 notes that each project shall have a geotechnical report that identifies subsurface soil
and groundwater conditions and would include measures for mitigating any identified impacts.

Page 111: In #70, indicates use of LiD measures such as bio-retention where feasible to reduce the
demand on stormwater infrastructure

Page 112: In #71, notes that in addition to LID measures, acknowledges the need for flow control and
water quality measures as part of storm drainage design requirements. Indicates likely BMP’s are bio-
filtration tree wells, stormwater filter units or water quality vaults

Page 112: In #72, calls for nature drainage and green roofs, including GSt for flow control and water
guality treatment to the maximum extent feasible.

Final EIS

Page 1-26: Use of bioretention to reduce the demand on stormwater infrastructure. Development will
trigger need for flow control and water quality measures and design will address Seattle stormwater
design guidelines and using BMPs, such as biofiltration tree wells, stormwater filter units, or water
guality vaulis.

Page 3.1-8: Indicates use of GS! for flow control and water quality to the maximum extent feasible

Page 3.8-12: Indicates that storm drainage on 23™ Ave. is known to be deficient and there are plans to
build additional capacity, and utilize GS! to reduce flows.

Page 3.8-13: Indicates that GS! will be used to reduce demands on stormwater infrastructure.
Page 1-14: indicates that geotechnical assessments will be conducted to address groundwater.

Page 3.9-2: Section on groundwater, which reports groundwater at an elevation of approximately 300-
305 (35-50 feet below the surface).
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