
•• .. 
HIJRTCROWSER 
Earth and Environmental Technolog,es 

DRAFT 

Geotechnicaj e:ngineering Design Study 
Southwest Harb.or Project · 
Port of SeattJe, Wa$birlgton 

Prepared to,: 
KPFF Consultiflg Engineets .. . . .. - . 

Septemb.er 17, 1993 
J-352&~ 

Seattle • Tacom,c1 • R1chlanti • Anchorage • Portland • San Francisco • Long Beact> 



•• 

• 

• 

Key to Exploration Logs 
Sample Descriptions 
Classification cf soils in this report is based on visual field and laboratory observations 
which incluae density/consistency, moisture condition. grain stze. and plasticity estimates 
and should not be construed to imply field nor laboratory testing unless presented herein. 
Visual-manual classification methods of ASTM D 2488 were used as an identification guide . 

Soil descriptions consist of the tallowing: 
Oens1ty/cons1stency, moisture. color, minor constituents. MAJOR CONSTITUENT. additional remarks. 

Density/Consistenc::y" 
Soil density/consisten·cy !:in tborings ts related primarily to the Standard Penetration Resistance. 
Sail density/consistency ··in\_test pits 1s estimated based on visual observation and is presented 
parenthet1cally,..~an\the test pit logs . 

. .,. ... ~0:~~·'J,1-' )-~:Jjt, 
&;t; .. rf., .. ;. i Standard 1-J'P.~ 

SANO or SRAVEl,;•,<;Y-" Penetl"'atiOn':. 

Density 
·,:.:,,.j~ Resistance·,;::-, 
\.t,zJ\ in Blowa/~OOt 

Vet"y_ loose -~~~i!~()f~jiJ:· 
Loose ""-Y:;,}i. 4' ~- 10 

Medium dense 10 - 30 

Dense 

Vel"'y deflse 

Moisture 
Ory 

Damp 

Moist 

Wet 

Little perceptible 

Same pet"ceptible moisture. 
probably below optimum 
Pt"obably near optimum 
moistut"e content 
Much perceptible moisture. 
probably above optimum 

Legends 
Sampling 
BORING SAMPLES 

12] SpHt Spoon 

!SJ Shelby Tube 

[[Jil Cuttings 

rn Core Run 

* No Sample Recovery 

p Tube Pushed. Not Driven 

TEST PIT SAMPLES 

Grab (Jar) . 

Bag 

Shelby Tube 

Ground Nater Observations 

..ll 

SUl"'face See 1 

. Ground Wilter· Level on Date 
(ATC) At Time ot Drilling 

Observation Hell Tip or 
Slotted Section 

Ground Water Seepage 
(Test Pits) 

SILT or CLAY 

Consistency 

Very .soft 

Standard 
Penetration 
Resistance 
In Blows/Foot 

0 - 2 

2 4 

4 - B 

B - 15 

15 - 30 

>30 

Approximate 
Shear 
Stt"ength 
In TSF 

<0, 125 

0.125 - 0.25 

0.25 

0.5 

.1.0 

-' 0.5 

- 1.0 

- 2.0 

>2.0 

TCU Tr1ax1al ConsoUdated Undrained 

TCO Tr1ax1al Consolidated Drained 

QU 

OS 

K 

PP 

TV 

CBR 

Unconfined COmpresSion 

Direct Shear" 

Permeability 
t' !, -; 

Pocket Penetrometer . "'· 
Appl"'oximate Compl"'essive ·Strength 1n TSF 
Tarvane 
Approximate Shear .strength in TSF 
California Bearing Ratio 

MO Moisture Density nelat1ansh1P 

AL Atterberg Limits 

I· • I Water" Content in Percent 

I I '- L1QU1d Limit 
L--Natural 

"----Plastic Limit .. .. 
J-3528 
Figure A-1 
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Vicinity Map 

h 
C n r: 

Note: Base map prepared from USGS 7.5 minute quadrangle 
entitled "Seattle South. Washington·. dated 1983 

~~1;: --(-t1-;.,.-:;nmi nrii"'-'§-~hl 
'"1o·/ ..... 

·, ·,·-. fl,. 

0 2000 

Scale in Feet 

... .. 
J-3528 
Figure 1 

4000 

9/94 



!. 

• 

Exploration Plan 
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i' '; ·.' \1 

HO·ZO 
I 

.. .:.-
__ ,,.,.-

I· 

----, 

---·- -~· 

~HC-1 

EJ,01 

A A' 

LJ 

Boring Location and Number 
(Hart• Crowser, Current Study) 

Boring Location and Number 
(Hang West Consulting Engineers. 
1989) . 
Cross Section 
Location and Designation 

Outer Harbor Line 

Note: Bose mop prepared '.from .drawing 
provided by Port of _Seat~~"- -~ntitled 

"Terminal 5 and Seattle Steel , doted 
August 17, 1986. 

0 300 

Scale in Feet 

BB 
J-3528 
Figure 2 
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Generalized Subsurface Cross Section A-A' ;·· \, 

A 
0 MLLW 

-20 

(')~ 
I _z ..,.~ IO~ oo • _z • _z oo oo J: ;:';. -40 J: :!., :z::e 

0 
p 0 
p CH- p 

MH- ML p 

~ ML 
2 p ~ 

3:: 7 • p 
_J 

27 SM 
-60 19 

SM 5 0 
( ,. 66 SM p 

• 12 p 
~ 5 

ML "- 2 8 SM;-• 27 • ML p £ 2 
3 

C 
0 ML 13 -- 8 3 .9 -80 ML - 3 0 p 

17 • > • 33 SM,- 18 ML • Q) 

w 8 ML 35 3 

SM 31 15 
32 22 15 SM 10 20 12 

10 
51 9 .. • 20 -100 

22 32 SM:- 19 .. ML 27 
20 ML:- 1 

30 
15 SM 17 -- 8 0 

ML- 29 16 . ML- • .. • SM 58 SM 22 8 ML:- 18 • 5 -120 .. SM 
48 

20 13 
38 

40 

19 

SP 
.. 
47 

-140 

• 
-160 

Alluvium 

A' 

HC-7 Boring Number 

(30'N) Offset Distonce and 
Existing Mudline Direction 

Boring Location 

p Undisturbed Shelby Sample 
CD~ 

I _z <~ ,...~ SPT Blow Count Value oo ,... z • _z 15 :i::e . -oo oo 
J: ;:';. :c ;:';. 

( 
_}- SM Soil Classrf1cation Symbol based on vtsual 

lnterbedded Sands and Silts (Alluvium) observation and laboratory analysis 
0 of se6ected samples 

22 Refer to Figure B-1 tor definrt10ns of soil 

SM classlficahOn symbols 
15 30 

22 

SM,- p p 

ML 23 
p --- 8 p .. 

ML p 
p 

37 ---- 61 SM SM .. 
5 28 

2 1 
20 23 .. 21 23 

ML- • ML 31 8 Horizontal Scale in Feet 
SM 4 p 

0 0 150 300 • p 
0 
18 42 

SM 0 20 40 10 40 
ML SM 82 .. Vertical Scale in Feet .. 31 Vertical Exaggeration X 7.5 

31 

SM -32 

ML- .. 
60 

SM 
48 

---
ML -0 

SM 52 
38 

SM UL] 
50 m 

ML 
13 ~ 

J-3528 
Figure 4 
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Generalized Subsurface Cross Section 8-B' 

f------------- Maximum Extent of Proposed Concrete Apron ------------J 

0 

-w 

-40 

:4 -60 ~-
i 
u. 
.6 
C 
0 "i -80 

u::; 

-100 

-120 

-140 

• 
-160 

B 

CII 
CII -
I ;; 

CJ 0 ::c !£ 

28 

2 

6 

24 

JO 
37 

36 

39 

,, 
34 

ML 

SP 

ML 

SP 

ML 

71 SM 

26 

52 

\ 38 

\12 

5 

SP 

ML 

x-
\ 

14 

·1s 

12 

13 
12 

4 
p 

10 
15 

31 
J2 

JO 

19 

47 

17 

SP~ 
SM 

ML 

SP 

ML.,
SM 

26 SM 

37 

31 

62 

61 SP 

6J 

Glacially Overridden Soils 

MH 
p 

1 
---J 

15 

SM 42 

J8 

--· 
ML 7 

17 

SM 18 

24 

SP 
29 

34 

SM 
J• 

58 

SP 3J 

CII ,.. -
IW 

CJ 0 ::c :::. 

79/11 

45 

ML~ 82 
SM 

29 

-,-29 

SP 41 

34 

ML 62 

MLLW 

Alluvium 

Existing Mudline 

a,-
I ;; 

CJ 0 ::c 8 
0 
,--
I !,I.I 

(JO 
::c ~ 

0 

8 
SP_-
SM 7 

2 
SP,- 5 

SM p 
2 

17 ML p 
5 

--29 7 

17 
--26 

SM-
23 28 

ML ML 
27 24 

56 JO 

44 ML 3 
SM .!Z._ 

--28 ML 1 
0 
26 SP- 28 

SP~21 SM JI slJ' ... 
--41 17 

ML 41 10 

45 ML 2 
p 

SM 
40 

60 

--24 

28 
SP-
SM 45 

47 

--54 

ML 

SM-60 
ML 

CIO -
I~ 

(JO 
::c ~ 

ML o -
p 

p 

2 

SM 7 -
3J -
8 -

23 . 

16 -

10 -
16 -
9 -
6 . 

ML 25 
8 . 
13 
p -
17 -
~ 

. 

SP 35 

ML 46 . 

SP 46 -

13 -

ML 36 

69 

SP so/6-

!,9 _-:, 

SM 

0 

22 

30 

22 

p 

23 

--- 8 

ML 
14 

p 

SM 51 

---1-5 

1 

23 
23 
6 
0 
p 

21 

ML31 
p 

17 
-~ 
SM.~ 
ML« 

SM 32 

60 

0 

ML 
36 

SM 50 

ML1 

42 

B' 

HC-22 Boring Number 

(SOW) Offset Distance and Direction 

Boring Location 

SM 

22 SPT Blow Count Value 

p Undisturbed Shelby Sample 

Soil Classification Symbol based on visual 
observation and laboratory analysts of 
selected samples, 

Refer to Figure B-1 for definitions of soil 
classification symbols. 

Horizontal Scale in Feet 

0 250 500 
,........_...._ I 
0 20 40 
Vertical Scale in Feet 
Vertical Exaggeration x 12.5 

.. .. 
J-3528 
Figure 5 
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DEPTH 

(feet) 

HONG CONSUL TING ENGINEERS, INC. 

BOREHOLE LOG 

SA/4· 
PLE 

REMARKS 

PROJ. NO. 8949 

MOISTURE CONTEMT X • 

SPT RESISTANCE • 
10 20 30 40 50 60 70 

- 0 -1-----.--·0ePtH~ro MUDLINE 36.0 1 _____ ___, 

Very-,:lOOSe: .. 9r'ay, fine.sandy SILT: wood frag
~ ~!~~~ticeable organic ~or in S81f1'le (Ml)~ 

- 2 -

- 4 -

- 6 -

- 8 -

1- 10 -

1- 12 -

1- 14 -

- 16 -

- 18 -

- 20 -

- 22 -

- 24 -

- 26 -

\LooSe;?fgray, silty fi~ SAND: some wood (SH)/-
'\,:· .. ·"!;.,_ ,,...:;......._ •• _ 

Loose, ~,:-t~·gray,'fffne SANO: trace small wood 
fragmentSZind''~aty llllterial (SP) 

'"~L'.,,..-.,.,. ,!' -... :, 
. ,,·(;t~/( -¥ 

• NOTE: s~les 
above 10 feet 
taken with 311 00 
Satf1Jler driven 
with 300 pcxr,d 
hanmer 

\ 

-~- r-~:. :. i -~ iti 
Loose, dark: and medi un gray, i nterbedded~ . ,... ··· ,J.-, ~!, / 
silty, fine SAND and fine SANO w/trace'"to,1Clffle =·~.:t 
medhia sand: trace of plant debris, -~:, I ::.,...--., .. 

- fir needles 

(SM & SP) \: .. :'!-~,._ :~' . ·, 
:/:-·_\ . .,.,, 

/•:,. 
\_'·:.,· 

~;, -

-

-

- silty fine SANO: 2 inch wood chl.nk at 2J 

-

PROJECT . 
TERMINAL 4 ASSESSMENT 

SHEET LOCKHEED SHIPYARD 

of 3 SEATTLE ~ASHINGTON 

I • 
I 
I 

' , 
I .•' 
I 

. . ,.__ 

·'I , . 
• 

.... .-

CATE 9/6189 

LOGGED BY _,R,,F-'-F ___ _ 

ELEVATIOH MUlLINE 

DEPTH 54.0 1 .. .. 
HOLE 

NU48ER 

D-1 

Note: Boring log prepared from Hong Consulting Engineers. Inc. 
HIJRTCRowSER 
J-3528 7/92 
FlgureA-27 1/3 



------------------------------------ ------------- - ----------

HONG CONSULTING ENGINEERS, INC. 

DEPTH 

(feet> 

- 26 -

~ 28 -

- 30 -

- 32 -

- 34 -

- 36 -

- l8 -

~ 40 -

1- 42 -

- 44 -

- 46 -

- 48 -

- 50 -

- 52 -

2 

BOREHOLE LOG 

MediU,1:'dense, dark sa(ri,~~fine ta rnedi1.111 SAND: 
thin"'bedded end lMinated, silty fine sand 
beds V.Jinch;thi~k:~r''2 to 3 inch beds of 
coarse iute,:ial,''/(SM·& SP) 

"'"'.;. .. }~ .. ' --

- trace of 

Loose, interbedded, grey fine SAND, silty 
fine SAND & fine sandy Sill: wood in top 6 
inches, deformed bedding, (SIil 

PROJECT 

TERMINAL 4 ASSESSMENT 

SHEET LOCKHEED SHIPYARD 

of 3 SEATTLE ~ASHINGTON 

-

SAIi· 
PlE 

-z 
-

-

_Z 
-

-

-z 
-

-

Note: Boring log prepared from Hong Consulting Engineers. Inc. 

REMARKS 

\. 
•. 

·, 

' .. 

DATE 

lOCCED BY 

ELEVATION 

DEPTH 

PROJ. NO. 8949 

MOISTURE CONTENT X • 

SPT RESISTANCE • 
10 20 30 40 50 60 70 

• 

• 

' 

• 1., 
• I 

... 

• 

I 
I 

• 

I 

• I 

• 
-

I 
I 
' 

9£6£89 
HOLE 

RFF NUMBER 

IMlLINE 

54.0 1 .. ... 
D-1 

IWrTCROWSER 
J-3528 7/92 
FlgureA-27 2/3 



HONG CONSULTING ENGINEERS, INC. 

BOREHOLE LOG 
PROJ. NO. 1!949 

MOISTURE CONTENT 1 . 
DEPTH 

SOIL DESCRIPTION SAIi • REMARKS SPT RESISTANCE • < feet) A:·. PLE 
,#!' t ....... - ,.\ 10 20 30 40 so 60 70 ~.r. ·; ~- ~ ... '~. 

52 - ,A',· ;.', ,• ,· I ' I - -
Medfuo ~.; dark gr'ly;· 1silty fine SANO 

I - to z ,tine .sandy SILT: (Sit to'Mll I .... ;_ - . . • 
54 

\ .. • -
",; . ' ENO Of BOREHOLE 

•":: ·. - .: ·rd. :i • · .. .. 
borehole abandoned due to apparent hole 

- 56 - deviation-and ·drilling difficulties -. • . 
.. f~ ·, . 

• ~· • r J·'\: ,C ' 
I- 58 - .• .. , 

\ -
.,,.:' ' .. • ,: ., , 

; • ~J. \: ';-.· -~ {•: 
I- 60 -

\ .' _ .. ....,. -' . . 
/,· .,~'J -· 

! 
,/. f: l ':_.. 

- 62 - ' . \·;.-· -
. ..-. ' -

,::~§!)::; 
' l ~ ·i 

64 - ' 
,, .. •.. • - ,• 

' ( . 
. ,. 

' '\-f '- :,_ ,;''"' . 
- 66 - ' .-

~ •, 
f' ) ,. 

' -~- ; .. • .. 
- 68 - ·i;;.·· - . ·/: .. ~/\ \", 

-· .t:.-.;;, :-r_yr ~.: -r· 
,,-·-'"•..,&. -~· •,\'.. ... 'l',, '. ·: . 'i' - 70 -
~ .. ... 

" ,, - .. . .. . . .. V 

- n- -

..... 74 - -

..... 76 · -

..... 78 - -

PROJECT 

TERMINAL 4 ASSESSMENT 

SHEET LOCKHEED SHIPYARD 

3 of 3 SEATTLE ~ASHINGTON 

Note: Boring log prepared from Hong Consulting Engineers. Inc. 

' ' . 

DATE 

LCGGED BT 

ELEVATION 

DEPTH 

..... 
: 

.. 
' . 

9£6189 
HOLE 

RFF Nlt<BER 

IU>LINE 

54.0 1 .. .. 
D-1 

HIJRTCROWSER 
J-3528 7/92 
FlgureA/27 3/3 



HONG CONSULTING ENGINEERS, INC. 

BOREHOLE LOG 

DEPTH 

(feet) 

- 4 -

- 8 -

- 10 -

1- 12 -

1- 14 -

- 16 -

- 18 -

SOIL DESCRIPTION 
-·•t:";.•..{. 

/ ... '1~·:-l::~ 

·no shell of 

-2 inch silty bed at 16.3 

- ~--------------------------

- 22 - Mediun dense to dense, gray, very silty to 
silty, fine SANO, fine sandy SILT: trace of 
shell and wood fra~nts 

- 24 -

-gray, silty fine SANO: few indistinct beds 
- 26 - l to Yt inches thick 

PROJECT 

TERMINAL 4 ASSESSMENT 

SHEET LOCKHEED SHIPYARD 

of 3 SEATTLE MASHINGTON 

SAM· 
PLE 

PROJ. NO. 8949 

HOISTURE CONTENT X • 

REMARKS SPT RESISTANCE • 
10 20 30 40 50 60 70 

* N01E: S~les i 
above 10 feet 
taken with 311 00 ,..

1
._..,__,_...__..,__,_....__.,_.....J 

Saft1)ler driven • 
with 300 pou,d \ 
hanmer. 

I 

• 
I 
I 

·;:,,. 

CI ' ... • 

Note: dri l ler•s ::~ 
conrnent, harder 

- drilling below 
23 feet 

I 

--\/ 
DATE 9/7(89 

LOGG£D BY _R'-'F._F ___ _ 

ELEVATION SEA LEVEL LLM 

DEPTH 61' -.. 
HOLE 

N\.11BER 

D-2 

Note: Boring log prepared by Hong Consulting Engineers. Inc. 
HIJRTOWWSER 
J-3528 7/92 
F/gureA-28 1/3 



HONG CONSUL TING ENGINEERS, INC. 

BOREHOLE LOG 

DEPTH 

(feet) 

t- 26 -

- 28 -

,- 30 -

-beds of fine SAND 

t- 32 -

- 34 -

Dense to very dense, dark· Grey:~ silty fine 
t- 36 - SANO: (SP) 'v 

~ 38 -

- 40 -

- 42 -

- 44 -

- 46 -

- 48 -

- 50 -

- 52 -

2 

/.. -
\, 
v 

- minor amouits of wood debris 

PROJECT 

TERHlNAL 4 ASSESSMENT 

SKEET LOCKHEED SKlPYARO 

of 3 SEATTLE ~ASKINCTON 

-

-

-

s .... -
PLE 

-rz 
-

-
-

-~ 

Nole: Bonng log prepared from Hong Consulting Engineers. Inc. 

REMARKS 

·, r -I 

DATE 

PROJ. NO, 8949 

HOISTURE COM TENT X . 
--

SPT RESISTAhlCE • 
10 20 30 40 50 60 70 

I • 

I . 
I 
I 

I 
• 

-' 
' 
I 
I 

I 

• 
I "\ 

\ 
\ 

• \ 
I 
' I 
I 

\ I 
I 

-~·-..__, __ _,__....___,.501611-

-1 / 
/ 

.{ / 
.. :1--1~-+-4'-/+-+--+---; 

9/7/69 

I/ 
r..: 
I ' 

LOGCEO BY .,;R'-'F.,_F ___ _ 
KOLE 

Nl.ttBER 

ELEVATION SEA LEVEL LL~ 

DEPTH 61' -.. 
D-2 

IWUCRowSER 
J-3528 7/92 
Figure A-28 2/3 



DEPTH 

(fHt) 

>- 52 -

- 54 -

- 56 -

~ SB -

~ 60 -

-

-

- -

- -

- -

-

- -

- -

- -

3 

HONG CONSULTING ENGINEERS, INC. 

BOREHOLE LOG 

"I; ••• 

'> .· 
Ii 

.,' • 11:, ~ ,-

Very ~nse;·.dark gr•Y,·,·very silty fine SANO: 
(SM) ~-~··it~;~ :-

-..... ..... , 

SHEET 

of 3 

:::~ 
'.: .... 

, 
<' 

. -- --- .. •' i,. 

PROJECT 

TERMINAL 4 ASSESSMENT 

LOCKHEED SHIPYARD 

SEATTLE UASHINGTON 

-

-

-

-

-

-

SA1t
PLE 

~ 

REMARKS 

Note: driller 1 s 
eornnent, soil a 
lot .. tighter .. 
below 56 feet 

,. 

PROJ. NO. 8949 

MOISTURE COHTEMT X • 

SPT RESISTAHCE • 
10 20 30 40 50 60 7C 

" • 50/~ 

I 

I 
I 
• 50/7" 

i ;;; 1f ~:t,q,, ~-+-+-~e--+-+-_;~4--l 
1·,, 

-

-

-

-

-~} '-:. 

DATE ___ 9c,(..:.1'i..,(8,.:9 __ _ 

LOGGED BY _;Ro,F;,:F ___ _ 

ELEVAT10N SEA LEVEL LLS 

DEPTH 61 • -IUI 

KOLE 
Nll4BER 

D-2 

Note: Bonng log prepared by Hong Consulting Engineers. Inc. 

HIJRTCRoWSER 
J-3528 7/92 
Figure A-28 3/3 



HONG CONSUL TING ENGINEERS, INC. 

BOREHOLE LOG 

DEPTH 
SOIL O~SCRIPTIDN SAM· REMARKS 

(feet> PLE 
. 

'"" 0 MIIILINE DEPTH 24.5' 
Loose, very da.-k gray, fine .to mediUD SANO: • NOTE: Saq,les 
occasion11l thin interbeds of silt or silty taken with 3" CD 
sand, grass, worms, plastic-tape s~ler driven 

'"" z - - with 300 po<.-.d 
s~ler. 

.. 

'"" 4 - -. 
- mediU'n dense Note: blow coci,t 

. may be unreliable 

'"" 6 - - due to heave 
,. inside auger 

'"" 8 - . ... -
NR 

.. ... -
~ '"" 10 - \· - NR 

' ~ 

. -~ .NR 
" 

,· 

'"" 12 
HOLE ABANDDNED AT 12 FEET . ·-

MOVED 5 FEET 

- 14 - "." 

- - - '' .. 
'. 

" 
., 

~ 

- - - " 

- - -

- - -

- - -

- - -
PROJECT DATE 

TERMINAL 4 ASSESSMENT LOGGED BY 

SHEET LOC1CHEED SHIPYARD ELEVATION 

1 of 1 SEATTLE WASHINGTON DEPTH 

Note: Bonng log prepared by Hong Consulting Engineers. Inc. 

PROJ. NO. 8949 

MOISTURE CONTENT % • 

SPT RESISTANCE • 
10 20 30 40 so 60 70 

i 
~ 
\ 

" \ ~. 
I 
I • 

i 
i • 

9£5£89 
HOlE 

RFF NlJ4BER 

SEA LEVEL LLW 

12.0' .. .. D-3 

H/JRTCROWSER 
J-3528 7/92 
FlgureA-29 1/1 



HONG CONSUL TING ENGINEERS, INC. 

BOREHOLE LOG 

DEPTK 

(feet) 
SAM· 
PLE 

,- D -+-----,-,·-··.,..,.: ;flmLIHE DEPTH 43.0 1 ------... 

.... a,:;> :{1~a····· \r.-/:1, 

,- z .. 

,- 4 -

,- 6 -

,- 8-

- 10 -

- 12 -

- 14 -

- 16 -

- 18 -

- 20 -

,- 22 -

- 24 -

- 26 -

tOOH'~·:dark. gray, silty_'fiM SANO: wire et 
7.0 f9et, minor lfflOl.a'1ts·Of organic material 
at 6.5,:.feet, (SP) /t· ~;::: · -

~ .<.,,,: • .-' . 

. ,. ' ', 

-. ' ·~·. 
,.·, I > 

' " ,' .. 

• ; ·' 

..,. ,,, 

; '• ··~ . :-'." 

- grades downward into fine s~,·soa:-:·1tlt 

---:-·: -:-;;:·~~-:· 
'°:;• .~. j° I ;".-

- mediun dense, very smell shell 'fragfflents, 
aaassive ,. 

' .. ,: . 

. ::-. 
,. 

Loose to 1necHuw dense, dirk gray, fine SAND: 
occasional thin beds and laminae of silty 
fine sand, CSP/SM) 

PROJECT 

TERMINAL 4 ASSESSMENT 

SHEET LOCKKEED SKIPYARD 

of l SEATTLE "ASHINGTDN 

.. 

-z 
-~ 

-~ 

~x-
.. 

-

-

-X 

-

-

-v, 

Note: Bonng log prepared from Hong Consulting Engineers. Inc. 

PROJ. NO. 8949 

"°ISTURE CONTENT X • 

REMARKS SPT RESISTANCE • 

,NR .,... 

' 

10 20 lD 40 50 60 70 

i 
I • 
\ 
I 

\ 

• 
\ 

/ 

• 

• 

\ 

. 
• I 

I 

\ 

. 
DATE ---'9:,(.e.5(,.,8c,9 __ _ 

LOGGED BT _,RaaF.a.F ___ _ 
KOLE 

NlMBER 

ELEVATION SEA LEVEL LL" 

DEPTH n.o• .. .. D-3A 

HMTCROWSER 
J-3528 7/92 
FlgureA-30 1/3 



HONG CONSUL TING ENGINEERS, INC. 

BOREHOLE LOG 

DEPTH 
SOIL DESCRIPTION SAM· REMARKS 

( feet> . ,(,:; 
PLE 

26 - '. -~ -
Medil.11'1 dense; .gl"ay, interbedded, silty, fine 
~ND-~ "fl,ne sardy SILT: (Sit/ML) 

,. .. . . 
28 - ' - -, ' 

, . --
' - 30 - ... :x .:"'·. 

. " 

' 
-. ' Medh.m dense to dense, dal"k gr..,;, fine SAND: ... 32 -

some rnedil.11'1 sand, few small.shell fragments 
-'' ,• . . ' .. 

- 34 -
. -,, -
'· " 
" 

... .. : z 36 - . -- < 
:.,: 

.. , 
' ";_ . '. ' - 38 - . ' ' ";,: .,'· ' .. _,~.:.~ 

,, ,·, J1 
' r :;c·: - 40 - --

.• ' X . ,·; 
. .. 

42 - ·-: ' - " 
-. ..•,, -. ,• .. ··1 ·- . 

44 -
., - - ,\} 

, 
' 

- 46 - -Ix 
~ 

... 48 - -

- 50 - -
slightly silty at 51.5 to 52 X - 52 -

PROJECT DATE 

TERMINAL 4 ASSESSMENT LOCGEO BY 

SHEET LOCKHEED SHIPYARD ELEVATION 

2 of 3 SEATTLE WASHINGTON DEPTH 

Note: Bonng log prepared by Hong Consulting Engmeers. Inc, 

PROJ. JIIO. 8949 

MOISTURE CONTENT% • 

SPT RESISTANCE • 
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HONG CONSUL TING ENGINEERS, INC. 

BOREHOLE LOG 

DEPTH 
SOIL DESCRIPTION SAM· REMARKS 

(feet) ~ 
,. . :, PLE 

~ ~~ : . 

- 52 -
., . -' 

.. 
.. .. 

< . •, ... ' .. 
- 54 - -

- 56 - - trace of·silt~a 56.5 -I~ 
. 

- 58 - . -.. 

' ' .. - 60 - .. .. -· -
. l . ."'j 

r.x - ~se ' Driller's comnent: .~ ' 
., 

'• harder drilling , -62 - ·,: _:-- - -- at 61 feet 
,. 

·-· . 
' .. . .. 

' - 64 - . ., - . . .. '. . -.• - '• 

'. X -66 - ·-
' ,, -

.. -68 - -
. " . -: . , ,•, •' ... '(: 

'. 

711 -
, . ' - ·-

- sand, as above, scattered wood fragments X - n-

- 74 - -

- very dense, silty -z - 76 -

END Of BOREHOLE 
- 78 - -

PROJECT DATE 

TERMINAL 4 ASSESSMENT LOGGED BY 

SHEET LOCKHEED SHIPYARD ELEVATION 

l of 3 SEATTLE. MASHINGTON DEPTH 

Note: Boring log prepared by Hong Consulting Engineers. Inc. 

PROJ. NO. 8949 

MOISTURE CONTENT X . 
SPT RES I STANCE • 
10 20 30 40 50 60 70 
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HONG CONSUL TING ENGINEERS, INC. 

BOREHOLE LOG 
PROJ. NO. 8949 

HOISTURE CONTENT X • 
DEPTH 

SOIL DESCRIPTION SAM· REMARKS SPT RESIST~NCE • (feet) ,,(. PLE ,. 10 20 30 40 50 60 70 ~-.... 
I- 0 . M.llLINE DEPTH 51.7' 

Loose, l lght grey, silty fine SANO, fine sardy 
SILT i,.•

1 ,.,·; ... ··--
I- 2 -

', :. .:.. }'::· (SM·J',, , .. ].. -. : x '"(. ~ . . . . . 
• • .. ' ',· I I- 4 - ,. .. . . . I 

1.-:J :: ~\.' • 
. ' I .. · .. .. ' . :,,·. 

~ 6 -
' ' \: . I .,, .· .. 

Loose to medi1.111 dense, «Ark gr8y, silty fine I SANO: laminated to 'thin bedded with fine sand 

~ 
~ 8 - beds :~ ... " ' . 

~:, _; . - . .. • ! : _. -.r • I ·~ . ' C 

·"··. •' 
;• ·• ' 

I- 10 - /•; ' -'., ; 

\/ 
•• 1<1:.'. I 

I- 12 - ... - 'i 
1·-:: .. :· : 

X - fine sand beds, l to 4 inches .. thict.,' ,with 
1 inch thick mediua sand beds; 2 bell· , • • ... 14 - bearings or steel shot at 12.6 feet 

' ; 

... 16 - ; - ··:, 
.... - . 

.,(·; •• 1' - -1;, .. 
I - fine sand with 10% llediun sard in bed& 3 to 

'~ 
... 18 - 6 inches thick with thin interbeds of silty .. 

fine sand; occasional shell fr1gments • • I 

I ... 20 - -
Positive head main• I t•ined below 22.5 

I ... 22 - -
- 1lopir,g beds at 23.6, 2 or 3 shell bits at 23.0 X l • 

~ 24 -
\ 

... 26 - - \ 
\ 

PROJECT DATE 9!15!89 
HOLE 

TERMINAL 4 ASSESSMENT LOCGEO BY RFF IIU48ER 

SHEET LOCICHEED SHIPYARD ELEVATION SEA LEVEL LLM 
D-4B 

1 of 4 SEATTLE MASHINGTDN DEPTH 94,0 1 

Nole: Boring log prepared by Hong Consutting Engineers. Inc. 

.. ... 
HIJRTCROWSER 
J-3528 7/92 
FlgureA-33 1/4 



HONG CONSULTING ENGINEERS, INC. 

BOREHOLE LOG 

DEPTH 
SOIL DESCRIPTION SAM· REMARKS 

(feet) ,t'· , ' PLE 
' '':'-:,,. 

/: 1,;~,. 

- .. 
26 -- ., . -. ~; - .• . . 7: >·.: ' •' 

. .. ; -:g - 28 - Loose to inediun dense, dark gray, silty, fine 
SANO' fine sandy SILT: beds horizontal 
(SP/SM/ML) ; 

,. . 
'- lO - -.. - .. , . ... , 

' 
.. .. 

'- l2 - ,. ., . -
.··· _:g - interbedded si l ty.,.ffne •• ~- end fine 

sand, beds ~ to 1T, :_!nches thick. 
., .. 

'- l4 - , .· .. .: 
...... 

.... 
• ... ,.M ·~ ..... 

"·,.::.' ' ... l6 -
,, .. '.• ~/' -

' ,. 
-··"7 

- . . · 

~ 
. . 

la-
.. - ' ~ ;i, ..,. '- ,! • :·- .... .. 

... ., ,·· )/,..,. :- -· 
,: • > "..,' ,• 

' • . ··' .., 
'- 40 - ·. . - .. 

,, 
'- 42 - . - . '• 

' ;? 
~'."",::. .. ; : : :,,_ 

- fine sandy SILT: beds 1 to 2 Inches thick, . 
' 

some distortion of beds 
.. .. 

'- 44 -

-· , .. 

- 46 
Medh.111 dense to dense, dark 9r1y, interbedded, 
silty fine SAlll) l fine sandy SILT: (SP/ML) 

- 48 - - 11111ssive, blocky fracture, wood fragments -:g et 48.4 

... 50 - -

... 52 - -
PROJECT DATE 

TERMINAL 4 ASSESSMENT LOGGED BY 

SHEET LOCICHEED SHIPYARD ELEVATION 

2 of 4 SEATTLE SASHINGTON DEPTH 

PROJ. NO. 8949 

MOISTURE CONTENT X • 

SPT RESISTANCE • 
10 20 lO 40 50 60 70 
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94.0 1 -.. 
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HONG CONSUL TING ENGINEERS, INC. 

BOREHOLE LOG 

DEPTH 
SOIL DESCRIPTION SA/4- REMARKS 

(feet> ,~,--f i:;[f:';. PLE 

52 -
.: ',\·;, .,.,; • r - -·· -,, . •' ,, " 

I ,, .. .-
-~ 

~"·'.;~:·..;_· .r~~ >, .. .. 
- 54 - ' ::· :J, 

' .. 
. ' ' . -.. .. ,- ·" 

- 56 - .. 
. -

' .-·,· 
.• 

- fine sandy silt over highly organic.4·inch 

X I- 58 - thick bed It 58.4 1 , with leaves and wood -
fine sand below ,· .. -/· _:;;- --

'i' -
' ' .. - ··: - 60 - . '• -,. .. 

' - ···.~. ' 

- 62 - -
- fine sand with occasional light gray silt Ix laminae 

,, 
,,, .'/ - 64 - "• ~' ;, ,, 

. - ,, 
., - 66 - •' -"'~· ., 

. 
" -' . - 68 - - silty fine sand " .. -x . -., 

'r -; .. 
'--- .. :' . ··:' .. ,, 

" 
70 - " - -

I- n- -

I- 74 - -~ 

I- 76 - -

- 78 .,- -v 
PROJECT DATE 

TERMINAL 4 ASSESSMENT LOGGED BY 

SHEET LOC1CHEEO SHIPYARD ELEVATION 

3 of 4 SEATTLE SASHINGTON DEPTH 

Note: Bonng lqg prepared from Hong Consulting Engineers. Inc. 

PROJ. NO. B949 

MOISTURE CONTENT X • 

SPT RESISTANCE • 
10 20 30 40 50 60 70 
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HONG CONSULTING ENGINEERS, INC. 

BOREHOLE LOG 

DEPTH 
SOIL DESCRIPTION SAM· REMARKS 

(feet) .. :''i' PLE . .. 
.. 

- 78 - - massive, bloc:ky fracture - 6 . ·• . . . '; .. " 

... 80 • . ... 

... 82 - . 
., x ' .· . 

84 -
•' . :: ~. - , .. 

,. , . . ... . 
- 86 -

:, -.. 
·,,,: ~.' .. 

' . " .. ~ z - 88 - - occasional shell fragments·, some wood -

-:; . " ' .. .. 
''•' . 

- 90 • 
,., ',. ·--,"' ',;: ·,· .. ,, . 

' . ' 
,. ·¥" 

::·:. < ... 92 
Very dense, dark gray, fine SANO: sane ,t,,, tx deformed bedding, (SP) . ' .. . , 

- 94 
. . . 

END OF HOLE ·,:· ... 
( :• '( . 

. ., 

- 96 - .: r,,.. 

- - -

~ - -

... - -

... - -

PROJECT DATE 

TERMINAL 4 ASSESSMENT LOGGED BY 

SHEET LOCl:HEED SHIPYARD ELEVATION 

4 of 4 SEATTLE YASHINGTON DEPTH 

Note: Boring log prepared from Hong Consulting Engineers. Inc. 

PA:OJ. NO. 8949 

MOISTURE CONTENT% . 
SPT RESISTANCE • 
10 20 30 40 50 60 70 
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DEPTH 

(feet) 

HONG CONSUL TING ENGINEERS, INC. 

BOREHOLE LOG 

SAM· 
PLE 

REMARKS 

PROJ. NO. 8949 

MOISTURE CONTENT X. • 

SPT RESISTANCE • 
10 20 30 40 50 60 70 

- 0 -1-----'IIJOLINE DEPTH 43.9' V • NOTE: S~les A above 16 feet 

- 2 -

4 -

- 6 -

- 8 -

- 10 -

- 12 -

'- 14 -

- 16 -

- 18 -

- 20 -

.. 22 -

~ 24 -

- 26 -

Very lOOSe,'~very dark gr1y, :.fine to mediun SANO: 
11 cemer\ted11Jlayer at 1.0, !copper band below, 
piec~·.of possible tar, pe~_roleun odor ~ taken with 3" Cl) 

-1\/ Saaf'ler driven 
r7\ with 300 po<.nd M hanmer. 

- traC~~.silt, shell ard ~ fragments 
"•;. . ' 

,·.· ·:::~ 
-IA NR 

(v 
·., 

- thin bedded, trace ~·;~-~~~·ts, 
and possible gras~·:, ,,._:_,.:,,· ·'":' ·~ 

r7\ NR 

- trace coarse sanct,.;shel l fraigmer\ts 

• .... 
,.;· f'.•.:~· 

twigs 

~ 
-~ 

,;,. - V ,.. ~ 

Loose to mec:Hun dense, dark gray to gray, f;ne ~ .• 
to rnediun SANO: silty in places, thin bedded to ~ 

laminated, minor shell o,.; wood ~~/\:,~ 
0

, ~ fX 

- interbedded silty fine sand ard fine sand 
beds to YJ inch thicJc, minor wood debris 

PROJECT 

-~ 

-

-

-

-

~t. : 
· ... · 

.. 
.. :.!.r;~ 

i 

I/ 
I 

' 

I 

TERMINAL 4 ASSES~ENT -
LOGGED BY ...:,;R Fc.:F ___ _ 

SKEET LOCKHEED SHIPYARD 

of 5 SEATTLE "ASKINGTOH 

ELEVATION SEA LEVEL LLS 

DEPTH 108.0' -.. 
KOLE 

NU<BER 

D-SA 

Note: Boring log prepared by Hong Consulting Engineers, Inc. 
H/JHTCROWSER 
J-3528 1/92 
Figure A-35 1/5 



HONG CONSULTING ENGINEERS, INC. 

DEPTH 

(feet) 

- 26 -

- 28 -

- 30 -

- 32 -

,; .. ·, : . :,, . <. ~1, ~ 

'·" . ' 

.... '·":" 

,.'· 

. ''i~~~:;,; 
'. ,, 

.• .. 
- fir need~e'.s, other organic debris 

.. 

BOREHOLE LOG 

-

-

SAM
PLE 

-X 
~ 

-

- 34 - -· --

,_-_de_ns_•_._;_n_,_••_bedded ___ ._•nds-.-.,-:.-.:-"'-~:-·-ff_,_··_need __ l_•·---·X 
- 36 -

- 38 -

- 40 -

- 42 -

- 44 -

- 46 -

- 48 -

- 50 -

- 52 -

2 

Medill!I dense to dense, dart 9ray fine SANO: 
same silt, trace of organic debris (small wood 
fragments, fir needles) & fnterbedded silty 

sand vt;..-,,::::;,{_-:~~;~·'f~ ~ 
' 

- dense, dark gray, fine SAND: some med. sand 
massive 

- leaf fragment at 50.7 

PROJECT 

TERMINAL 4 ASSESSMENT 

SHEET LOCKHEED SHIPYARD 

of 5 SEATTLE WASHINGTON 

-
' ' . -

-

-

-

-Z 
-

Note: Boring log prepared from Hong Consulting Eng1n-s. Inc. 

PROJ. NO. 8949 

HOISTURE CONTENT X • 

REMARK'S SPT RESISTANCE • 
10 20 JO 40 50 60 70 
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\ 
' • 
I I 
I I 

I I 
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I 
I 
• 
I • 

I 
;• 

I 
' 

I I • 
I • 
I 
I 

I 
I 
• I 

I 
I 
I 

OATE 9/13/89 

LOGGED BY ..:R:oF.a.F ___ _ 
MOLE 

NU48ER 

ELEVATION SEA LEVEL LLW 

DEPTH 108.0' -.. 
D-SA 

HIJRTCRoWSER 
J-3528 7/92 
FlgureA-35 2/5 



OEPTH 

(feet) 

- 52 -

1- 54 -

1- 56 -

- 58 -

- 60 -

- 62 -

i-.64-

- 66 -

- 68 -

- 70 -

- n -

- 74 -

- 76 -

>- 78 -

l 

HONG CONSULTING ENGINEERS, INC. 

BOREHOLE LOG 

,.• 

SOIL DESCRIPTION 
-·--1•" '• ;_ .i ~ ,.~ :, ·. : .... 

•., 
,. 

. ,. 
. ' 

~-~-. 

·, 
. _::.. 

.. ·;' ,·,· 
.. .. , ., 

'· . 

-

-

-

SAi<· 
PLE 

' : .. ·.;\.'. - ;: . -
- fine sand; trice organic · ~~ly !i!'. needles; V 

poorly graded · . t · •• , - 6, i: _: ' .. _· ... ~-· 
~. •I 

-~ .:j ,.:.,,:·. 
\'It ·:,..-/ -

•,:. 

.. 
~~;~r.:~ .. :. :"': 

• ,nessive, fine sand ·,. _ .. ,,., -~..:.; 
'· -
', 

-

-

-

-

PROJECT 

TERMINAL 4 ASSESSMENT 

SHEET LOCKHEED SHIPYARD 

of 5 SEATTLE ~ASHINCTON 

,,.~ .. 

. •: 

REMARKS 

Heave 

• . '"' . 
'- .. (~· 

' .. .. 

DATE 

LOGGED BY 

ELEVATION 

DEPTH 

Note: Bonng log prepared by Hong Consulting Engineers. Inc. 

PROJ. NO. 8949 

HO! STURE COMTEMT X • 

SPT RESISTANCE • 
10 20 30 40 so 60 70 
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108.0 1 .. ... 
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DEPTH 

(feet> 

I- 78 -

I- 80 -

I- 82 -

- 84 -

- 86 -

I- 88 -

- 90 -

1- 92 -

I- 94 -

I- 96 -

- 98 -

- 100 -

HONG CONSUL TING ENGINEER~, INC. 

BOREHOLE LOG 

... ~. 

, . _·_:_ ~·,,·,_;:~- /fr,:~ . ·:' ···;_;, "~ . .::..·jt>':-~· . 
- dense, dark gray,'" fine SANO: some,llltdfun sand; 

silty in places, 1111s1ive .~ ... .f ~-.~,, 

tt~; ~~:.,) 
·r-:.,\~·· .• 
"'ft.~'r 

-

-

-

SAM· 
PLE 

--x --

-

- . ,:' •', 

-

REMARKS 

"· .:!.\~ ,,: 

i- 102 - - trace of shell fragments -Ix ,_ 

t- 104 - -
PROJECT DATE 

TERMINAL 4 ASSESSMENT LOGGED BY 

SHEET LOCKHEED SHIPYARD ELEVATION 

4 of 5 SEATTLE SASHINGTON DEPTH 

Note: Boring log prepared by Hong Consulting Engineers. Inc. 
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108.0' -.. 
D-SA 
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HONG CONSUL TING ENGINEERS, INC. 

BOREHOLE LOG 

DEPTH 

(feet) 

- 104 -

- 106 -

SOIL DESCRIPTION . 
. ~·~-i~~.;:·; 

. ·. 
-

-

SAM· 
PLE 

- very dense, dark. armv: ·fine SAND: trace silt; -
massive, ~~ shell .fr99ffll!ntS x 

- 108 -i·-------·-·-------------1'--'-t END Of BOREHOLE "• ' .,· 

- 110 - -

- 112 - -

" ... - - ,, ... -
\r' 

-

-
> )'<,. 

···" .. 

,i. -
. 

- -
. .:. ,. 

- -

- - -

- - -

- - -
PROJECT 

TERMINAL 4 ASSESSMENT 

SHEET LOCKHEED SHIPYARD 

5 of 5 SEATTLE. WASHINGTON 

Note: Boring log prepared from Hong Consulting Engineers. Inc. 

' 
. 

., 

PROJ. NO. 8949 

MOISTURE CONTENT X . 
REMARKS SPT RES I STANCI: • 

1D 20 30 40 50 60 70 

I 

\ \ 

• • 

DATE __ 9,..( ... 1"'3(..,89"'---

LOGGED BY ..,:R:.:.F,:;.F ___ _ 
HOLE 

NUMBER 

ELEVATION SEA LEVEL LLW 

DEPTH 108.0 1 .. .. D-SA 

HIJRTCRoWSER 
J-3528 7/92 
FlgureA-35 5/5 
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