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APPENDIX A
FIELD EXPLORATIONS

The field exploration program completed for this study consisted of a total
of 10 hollow-stem auger borings. Seven borings, designated 5-1 through S$-7,
were advanced on land. Three borings, designated 0S-1 through 05-3, were
completed cffshore. These explorations were completed in general accordance
with our April 22, 1982 proposal letter.

The purpose of the onland borings was to explore the conditions of the slag

fill placed in the previous site development for TOTE operations and evaluate

the nature, of the underlying natural soils encountered in the vicinity of the
proposed rear crane rail in order teo evluate slope stability, alternative

crane rail foundation types and potential settlement of the completed structure.
The offshore borings, accomplished at the Pierhead Line during this study and

our previous site study ('"Soil and Foundation Engineering Study Proposed Terminal
Development, Sitcum Waterway, Port of Tacoma, Washington" dated April 4, 1978)
provided boring explorations with a spacing on the order of 300 feet to delineate
subsurface conditions along the waterside of the completed pier structure. The
approximate locations of the various explorations accomplished for this study,
together with the locations of explorations completed for the previous site
study, are shown on Figure 1, Site and Exploration Plan. Detailed interpre-
tative logs of the subsurface conditions discloesed at the 1982 exploration loca-
tions are included in this Appendix as Figures A-1 through A-10.

The offshore borings, 0S-1 through 05-3, were accomplished using hollow-stem
auger techniques by Tom Campbell, Inc. of Lynnwood, Washington, under subcontract
to Hart-Crowser & Associates, Inc. These borings were advanced utilizing a
barge-mounted modified Mobile B-40 drill rig using 3-3/8 inch ID hollow auger.
Borings 05-1 through 05-3 were advanced to depths ranging between 65 feet and

32 feet below mudline or 120.5 to 132 feet below the deck of the barge. The
offshore borings were advanced to near the depth limit of the equipment utilized,
Borings 5-1 through S-7 were drilled onshore by FLD Industries of Edmonds,
Washington, under subcontract to Hart-Crowser & Associates using a truck-mounted
CME 75 drill rig with 3-3/4 inch ID hollow auger. These borings were advanced
to depths ranging from 78.5 to 119 feet below the ground surface,

Locations of the onshore borings were determined by hand taping methods from
horizontal survey control points set by Port of Tacoma survey crews. An optical
reference system consisting of a series of range stakes installed by the Port

of Tacoma survey crew was used to locate the offshore borings. Elevation control
of the offshore borings was accomplished using tide gauges established by the
Port of Tacoma survey crews. The elevation of the onshore borings was determined
by interpolation from topographic data furnished by the Port of Tacoma. The
locations and elevations should be considered accurate to the degree implied

by the method used.

Representative soil samples were obtained at 2.5 foot and 5 foot intervals, in
zones of particular interest. Representative disturbed samples of the predom-
inantely granular soils were obtained using the Standard Penetration Test (SPT)
procedure in general accordance with the procedure described in ASTM D 1586.
The SPT procedure consists of driving a standard 2-inch outside diameter
split-barrel sampling tube a distance of 18 inches, using a 140 pounds hammer
free-falling 30 inches. The resistance to sampler penetration is recorded in
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three six-inch intervals. The number of blows required to drive the split-
barrel sampler the final 12 inches is referred to as the Standard Penetration
Resistance or N value. This N value is used to classify the samples into
relative density categories. The Standard Penetration Resistance for each
sample has been plotted on the boring logs at their respective sample elevation.

If the high penetration resistance encountered in very dense materials pre-
cluded driving the total 18-inch sample interval, the penetration resistance
for the partial penetration is entered on the logs as follows: if the total
penetration is greater thanm six inches and less than 18 inches, then the noted
N value is the sum of the number of blows completed after the first six inches
of penetration, over the number of inches driven in excess of the first six
inches. For example, a blow count series of 12 for 6 inches, 30 for 6 inches,
and 50 for 3 inches would be reported as 80/9 inches; while a blow count
series of 30 for 6 inches, and 50 for 4 inches would be reported as 50/4 inches.
In the case where total penetration is less than 6 inches, the total number of
blows and penetration is indicated.

Although the site soils are predominantly granular in nature, a few Shelby
tube samples of the siltier zones were obtained, Generally, poor sample
recovery was noted for this sampling method. This sampling method consists
of hydraulically pushing three-inch diameter seamless thin wall, steel tube
samplers into the siltier soils at the desired depth. This sampling method
substantially reduces the degree of sample disturbance, as compared to driven
SPT samples. Shelby tube samples were sealed in the field, Representative
samples of the materials recovered within the split-barrel sampler were class-
ified and placed in water-tight jars. All samples were transpeorted to the
Seattle laboratory of Hart-Crowser & Associates for further classification
and testing.

The borings were continuously observed and soil conditions were logged by
Messrs. Scott Wright, Bruce McDonald and Jon Sondergaard, all engineering
geologists with Hart-Crowser & Associates. The soil stratification was gen-
eralized from drilling observations and the samples recovered from the explora-
tions. The material changes indicated on the boring logs are often gradational
in nature, and subsurface conditons may vary at locationms other than where the
explorations were completed. '
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APPENDIX B
LABORATORY TESTING PROGRAM

A laboratory testing program was performed for this study to evaluate the
basic index and peotechnical engineering properties of the site soils.
Laboratory tests were performed on both disturbed and relatively undisturbed
samples. The laboratery tests performed and the procedures followed are
outlined below.

Visual Classification

All soil samples recovered in the explorarions were visuallv classified in

the field and then transported to the laboratory where the classifications

were verified in a relatively controlled environment. Classificarions were

made in general accordance with the Unified Soil Classification System presented
in Table B-1l. Visual classifications included soil consistency or demsity, color,
moisture content, major scil type and the modifying fractions in the sample. The
classifications of selected samples were checked by performing grain size analyses
on the samples,

Moisture Content Determinations

Moisture contents were determined for each samples recovered in the exploraticns
in general accordance with ASTM D 2216071 as soon as possible following their
arrival in our Seattle laboratory. The results of these tests are shown adjacent
to each soil sample on the Boring Logs, Figure A-1 through A-10. 1In additionm,
the moisture contents of samples subjected to other testing have been determined

and are presented along with the various test results which follow in this appendix.

Grain Size Analysis

Grain size analyses were performed on representaiive samples in general accordance
with test procedures described in ASTM D 422063. The wet sieve analysis method
was used for most samples and determines the size distribution greater than the
U.S5. No. 200 mesh sieve size. The size distribution for particles less than the
No. 200 mesh sieve was determined bv the hvdrometer method for a selected number
of samples. The results of the tests are presented as curves in Figures B-1
through B-13, plotting percent finer by weight versus grain size. Fach curve

is identified as to boring and sample number with a complete written description
presented in tabular form at the bottom of the figure. Samples subjected to

grain size analyses are identified on the boring logs.
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ATD| Al Time ot Drllling * "Z.it'?fr': : Walar Contanl (X} - A
Tv Torvane, 1§ ,;':'—..-;-‘-'
) Plaslic l_.__._._l Liquia - L
Obsarvation Well Tip PP Pochel Penstromater, Iyl uimil Fpygqyegy  LImid e
of Satted Sechon water Content J-1042-02  August 1982 -
HART-CROWSER 8 sssociatas e, s

! Figure A-10 =
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Percent Finer by Weight

Sample
5-4

5-8

S-11

S-12

s-14

S-15

Grain Size Classification

Boring 0OS-3
Sieve Analysis Hydrometer Analysis
Size of Opening in inches INumber of Mesh per in, US Stondard Grain Size in mm
- Y L ge T o 6§§§§§ g
Ioo— w + ,n L -_— - ﬂ\-‘." " d g S - - ~ 0
20 \ e
a0 20
D
[1:]
10 » a5
2
&0 — 40 o
i \ 50 g
5 »
o] ‘\‘ \ y E
40 1 \\‘l 60 g
90— >4 \ \% o §
- N\ g
————— 5-11 N =
o 5212 N )
O— S-14 \.\ 50
seeveeses §215 N
0 nl L_[J_u'v xl![xl'l gt £ gl Uy 1 Ll 100
"o & Grain Size in Millimeters @ e °g 3 88 3 3
Cobbles Coc:rseG [ Fine Coarse | Medium |  Fine Fines
ravel Sand
Depth-ft USC  Classification w%" s LA Iiterberng lelt;,
9.0 - SM Silty SAND 23
10.5 .
28.0 - - SM Silty, medium to fine SAND 23
29.5
42.0 - Sp Medium to fine SAND 23
43.5
46.5 - SM Very silty, medium to fine SAND 25
48 .0
55.5 - ML - Very sand SILT to very silty SAND 25
57.0 SM ‘
63.5 - SM . Very silty, fine SAND 23
65.0
J-1042-02 October 1982

HART-CROWSER & associates inc.

Figure B-10



Boring Log S-1

SCH
INTERPRETATION

Approximata Station 17450

Approximals Ground Surface Elevation in Fegl  +18 {MLLH}

'\Asphalt and Crushed GRAVEL Surfacing

Hedium dense, meist, black, siightly sandy,
fine to coarse slag GRAVEL (FILL).

{_ Loose, saturated below 15 feet. —

{-9)

Hedium dense to dense, saturated, gray, silty,
fine to medium SAND with occasional wood and shell
fragments,

(-14)

Dense, saturated, gray, fine to medium SAND.

|~ Grades to fine SAND, -
(-23)

Medium dense, saturated, gray, silty, fine SAND
to fine sandy SILT.

{-28)

Dense, saturated, gray, fine SAND.

Depth (Elev.)

Feet Fasl
~0 (+18)

!

Is

[

+10 (+8)
Ls

B g

L ATD

[

4-20 {-2)
—:25

+30 (-12)

L

o+ 35

+ 40 (.22)
Las

-tso {-32)

Sample

5-1

S-2

5-3

5-5

5-b

§-7

S-8

5-9

w
[l
—

(=]

< > B DI D] P <T_ DI DI D >

wi
1

—

—

STANDARD LABORATORY
PENETRATION RESISTANCE TESTS
{140 poung weight, 30 nch drop)
A Blows per Foot
5 10 20 S0 100
[ f
b JAl
I ‘(
1 b
i 5
o A
|
L |
I \\
: tﬂ » GS
LY
I »
r /
i )
/1'
i 4 | b GS
I Ta
1 2 5 10 20 0 100

®» Nalural Waler Conleni (%]




SOIiL
INTERPRETATION

Depth {Elgv.)

Yery dense, saturated, gray, fine SAND,
trace of organics.

medium SAND.

— Trace wood fragments

Medium dense, saturated, gray, silty, fine to

fine SAND

|- ¥Wood fragments

Medium dense to dense, saturated, gray, sflty,

Medium dense, saturated, gray, fine SAND.

Bottom of boering at 89 Feet.
Completed 5/20/82,

Groundwaler Leval Samplhng

Feet Feet
W‘50('32]
-:55
(-39)
+ 60 {-42)
- ]_ o
(-47) + 8%
-
<+ 70{-52)
57 L7s
+80(-62)
—:es
)
+90(-72)
-+ 4%
—:IOO(-BZ)

Laborjlory Tasts

STANDARD LABORATORY
PENETRATION RESISTANCE TESTS
(140G pound weighl, 30 inch drop)
& Blows per Foo!
Samote 1 '5 10 20 50 100
$-12 X b T
f/
L //
s-13 0 e b Gs
[ \.
5-14 .‘k
5-15 X I .[
| |
S-16 -
L  GS
.
-
5-17 Z . ie
S-18 X [ T L4
5-19 X - )
n
1 2 5 10 70 50 100

® Najural Watar Content (X)

HNuoles

2°0D 5plt Spoon
Sample

30D Shelty Tube
Sampls
lI]I]] Culing Semply

Waler Lavel (Date} -
Al Timg ¢l Dribng

Bentonie Seal

No Sample
Recorery

Observation Well Tip
or Slatied Sechon

G3
CHN
K

(o}
ou

Tv

PP

Gran Size Angiysis
Consondation Test
Permaabiliry Test

Dwect Sheer

Unconiined Compression,
151

Torvane 1gl

Fockel Pangiesmeler, tsl

Ty  Triawmal Unconsohdaled
Urdrained

TEU Tracal Corsohdaled
Undrained

TCO Teanal Consohdaley
Grainen

Water Conlent (%)

Plashe Llowag
vmt Dygigrar L™
Waler Cantenl

1 Soll dascriphions are interprallve and
sctusi changes may bn gradusl

2 Waler Level sl wncicpiad s 1or [he dein
specthad Bnd may vary with [hy img o
resr

J-1042-02 Augus| 1982
HART-CROWSER & associates Inc
Figura A-1



— Grain Size Classification

.....

Boring S-1
Sieve Analysis Hydrometer Analysis
Size of Opening in inches INumber of Mesh per in, US Standard Grain Size in mm
b e en W _NftS>., o g 238 8scz3y s88§3888 8
100 = 0
j—-_\"‘tt\
w0 N S 0
; \\\\. <
80 : N 20
A
= b,
'g 70 \\\ \ 0 E
o
: IR
5 e ' “‘ \\ “©
5 - \ 8
£ 5o t 0 @
- [\ :
T ¥ 0 o
g " 3 D
I?. 10 A \\ ™ g
5-6 s
20 e —— $-10 8
—_—————5-13
or— — . ——-. 5-16 e
o l ]II J[ Ill II 1 | ll l L1l b 1 il f.1 e sl LAkl 00
Q o 08 8 [] 2 8 O® @ « m W - WY wmn N - D W ¢ N o~ -.n w ¥ n o &
R = ¥ Grain Size i Milimeters fees e "88 88 ¢ 8
Cobbles Cv:mrseGrﬂl\'.el Fine Coorse | Me;;unn; | Fine Fines
Sample  Depth-f! USC  Clossification WNCm o :\ﬁia’ber;;l_ L;mﬂ;[
S-6 27.5 - SM Silty, medium to fine SAND 31
29.0"
S-10 42.5 - ML Very sandy SILT 37
44 .0
$-13 57.5 - SM Very silty, medium to fine SAND 26
59.0
5-16 72.5 - SM Silty, fine SAND 28 *
74.0
J-1042-02 October 1982

HART-CROWSER & associates inc.
Figure B-1




Boring Log $-2.

son
INTERPRETATION

Approximate Statlon 22+00
Approximate Ground Surlace Elevetion in Feet +18 {MHLLW)

=

Loose to medium dense, moist, brown, silty SAND
with occasional gravel, metal and wood fragments.
{FILL}.

Saturated, brown and black. 4
{+1.5)

Loose, saturated, black, silty, fine SAND,

Grades to fine sandy SILT. -l
A-3)

Medium dense to dense, saturated, gray, fine to
medium SAND.

L

Silty, trace shell fragments, -

Hedfum dense to dense, saturated, gray, stightly
silty to silty, fine SAND.

Depth (Elov.)
Feet Feol

-0 (+18)

b=

-

LB L L

10 (+8)

4 20{-2)

Il
LI
»
o
—
'
]
"~
Sugur

L
LI
h
o
—
]
Tab
~
e

Sample

§-2

5-3

S-6

*5-7

5-8

S-9

$-12

< =< =< =<

D P<T <T KT <] (> > >

STANDARD LABORATORY
PENETRATION RESISTANCE TESTS
[140 pound welghi, 30 Inch drop)
A Btows per Foot .
1 H 10 20 50 100
N
5 & [ ]
i
f /
! /
L 4 .
y
: n/ o
\ :
I ) \
| \ B
3 1\ . p GS
9 [ - L -
[ 4 @
\\

L \‘/A
[ 4

/
[ /
i ‘/ p S
_ 0

/
I 1
F /
L \
b ‘\

10 20 50 0o

® Natural Waler Content (%)

pr— e .



TS0 STANDARD LABORATORY
- INTERPRETATION PENETRATION RESISTANCE TESTS

(140 pound welghl, 30 Inch drop)

Depth  (Elev)
Feat Feel Sample ,‘Bw“ pef F:M 10 20 50100
T80 (-32)

Medium dense to dense, saturated, gray, slightly 3
s{lty to silty, fine SAND, -

- *5-13

E /|
/
t 1

i J b 65
|

LI St B §

i 5-14
460 (-42)

—»

s N =< I v <

5-1§

[+,
(L]

s-u#

o

T T T
™
e
o

+70 (-52) \
s-ug - ) o
o B t- )
. + 75 /
~tao (-62) 5.1 .." > p GS
[ [ ‘
. [ [ \
C - ®
Les 5-8 N
) - t
- - S- L ®
490 (-72) ‘\
X 1 \
- Very dense : - _Egs §-21 i ) h§
= Thin SILT interbeds : - | . |
: 4100 {-82) 10 1m jso 00

h 3
® Natural Water Conlent (%)



501 STANDARD LABOﬁATORY
INTERPRETATION ‘ PENETRATION RESISTANCE TESTS

L140 pound weight, 30 Inch drop)

Depth (Elav.)

feot  Foot Sample “.a"’“ par Foot

- 100 (-82) 5 10 20 30 100
Kedium dense to dense, saturated, gray, slightly E - ‘
silty to stlty, fine SAND, t - ‘
5.2 X [ o4 b 6s
(-2} -[ 108
Dense, saturated, gray, fine to medium SAND. 5 i
5-24 . L ]
Lo (92 g [ Tl
" * L \
[ - $-25 X A s
-+ 1S
- L
L Thin SILT lenses 4L Z I
100 | §-26 I | T A
Bottom of Boring at 119 feet, 120 {-102) ’_
Completed 5/12/82. t |
- |
-‘[ 125
) I 1
4130 (-112)
i : -
4135
R i
’ 140 (-122)
b ] - =
: <4145
i I
! 't""'o (-132) N s 10 70 50 100
¢ ® Ngtural Water Conlent (%)
| .
! Groundwalar Leval Sampling Laboratory Tests Notes
! 2° 0.0, Spit Spoon GS Grain Size Ansiysia TUU  Triszial Unconsoldated 1. BoR deacrintions are intercretive and
B Sample Undraingd sciual changes may be gradus!
snionile Seal CN Corsabdatlon Tes! JCU Iriaxist Consoligated 2 rof Lovel, H in
- . Waler Lavel, dicated, is or the da)
N : Os.!:.m?'\:lbr Tube K Fermasbilly Tes Undralned .poelflcd':nc may vary wilh Ihe llmo.o.l'
m Culting Semple DS Direct Shaar 1C0 Tg:::::fomolldnad your.
Water Lovel [Dals) . No Semple o U;n.cfonlmd Compression,
At Time of Dritiing goe'o'::q - : . Water Conienl (%)
servalion Wy PB  Pocke] Penstromeler, te L | '
ot SIolsd Seclion . fe e w.lo:lga.moni J-1042-02 AUQU!' 1982
HART-CROWSER & associales Inc.
Figure A-2




Percent Finer by Weight

Somple
S-4

$-9

S5-15

Grain Size Classification

1C0

80

80

70

60

50

40

30

20

[

Boring S-2
Sieve Analysis Hydrometer Analysis
Size of Opening in Inches 'Number of Mesh per in, US Standard Grain Size in mm
s e em ol . NSSw, o 3 2 38 8s3zng 588 888 8
N NN
A \ 10
VLAY
\\ l_\ \'\ 20
-
i
®
=2
) w“
LI g
!‘ - 50 U,
" o
1\ \_.\‘ 0
\' ‘\ © g
5-4 WA ES
. ——— 5-8 \ 8o
_____ 5-15 \ \
| ——.——- 5-18 L
e §-23 N\
. LT S T T a1 L11]) 11 Lt LB 1 1 Ll =100
3 8 388 ¢33 8 g2ew v» o Tme wnm oo 838 ¢ § 5.§38'8'§ g
o = Grain Size in Millimeters e @ '
Cobbles CocrseG | Fins Coorse{ Medium |  Fine Fines
ravel Sand
A imits
Depth-ft  USC.  Classification wele,  Shebeg Lims
17.5 - ML Very sandy SILT 33
19.0 '
32.5 - SP Medium to fine SAND 29
34.0
62.5 - SM Silty, fine SAND 26
. 64.0
79.5 SM Silty, fine SAND 29
81.0 -
102.5 - SM Silty, fine SAND 26
104.0
J-1042-02 October 1982

HART-CROWSER & associates ing,

Figure B-2



Boring Log S-3

SOIL STANDARD LABORATORY
INTERPRETATION PENETRATION RESISTANCE TESTS
{140 pound waight. 30 inch diop)
Approximale Station 19+10 ) Depih (Elav.) .
Approximate Ground Surface Elevation In Fes!  +18 (MLLW) Feal FamJ Sample A Blows per F;m' w70 50 100
-0 (+18 -

[\ Asphalt and Crushed GRAVEL surfacing 71 F -

Loose, moist, brown SAND (FILL). {+15) i i

[ sa 4 [

Medium dense, molst, black, sandy slag GRAVEL

(FILL). “:5 [ /[
. ‘ : S-2 X ' ‘ T

" S-JZ i

+15 +H
-
_ - 5-4 X - ¥
| Saturated below 19 feet, - %’ Az - .
0 U &
~20 _2) 1 ‘]
- L L
5, . L
. " $-5 Z - A
— Loose -1 F o
+25 N
Dense, saturated, gray, siity, Fise to medium : i :
SAND i 5-6 X i }.
120 (-12) 5.7 Z \\
- Grades to slightly s!lty, fine to medium SAND, =1 : : ¢ 2’
|_ Grades to fine to medium SAHD. _J . 5-8 Z I * FGS
L-17) L35 A
: i 5-9 X | 7
HMedium dense to dense, saturated, gray, silty, A .
fine SAND with trace shell fragments, " [ \
~ S-104 ) »
- I L G5
440 (~22)
- Fine SAND interbeds 1} S_HX - ‘/.
e Lo 1| i
Dense, saturated, gray, silty, fine and fine to - 3
mediym SAUD with scattered wood fragments. - s |
. - [ . ‘\
—-50 ('32) ] H H 10 20 40 100

®» Nalural Waler Canlen! (%}



son STANDARD . LABORATORY
INTERPRETATION - PENETRATION RESISTANCE TESTS

{140 pound weighl, 30 inch dron}

Depth (Elav)

1 Foot
Feet 'Foal  Sampla »BIOWS Per

5 10 20 50 100

T 50 {-32) \ T
Dense, saturated, gray, silty, fine and fine to - 3
medium SAHD with scattered wood fragments, - I
F 5:13 X ' . T bes
[ i
F“ ] L !
b d rl - - ° '
- - [ ] 1
i 514 Z [ |
460 {-42) i 4444 ;
L I ©
B 5-15 [ )
+ 65 g A :
(-s0)f [ i ;
N o
Dense, saturated, gray, slightly silty, fine _ 11 ) !
* SAND with SILT intrbeds : 170 520 g X v 7 L Gs
i S .
-—75 4-,_14 -
. I ' s.mz a L TN
=62 1oy (.62) - H
Bottom of boring at B0 feet. - i
Completed 5/14/82. - . -
- b
T 83
F [
-
-‘Lso (-72) ' + mpll
....|:95 - — s — 4
: [ ©
— 100 (-82) ' 7 4 10 20 50 n'}n
& Hawural Waler Conlenl [%)
Groundwaler Lavel Sampling L_gnoratmy Tosis ) Noles L
@ ?2' 00 Soul Spoon G5 Gram Size Analysis TUY  Trniasat Unconcahdaled 1 Soil descriplions Bre anlerprative and
Bentorue Seal Samats CN  Consondanon Test Undiaineg aclusl Changes may b gradus!
3' 0.0. Sheiby Tub TCU  Traria) Congsotdated s Leval A indicaind. bg ror ih
Sampl: 4 * K Permeatnhny test Ungiameg ? :,.,I:.h,l,; :-:u‘n:a: .‘:-:d-'-:h ‘:P--. l:--d.'ll'l.i
um} Cuting Samole DS Oureci Shaar ) 1CD l;:;‘a;li:;dcunsohu“.g yoa

OU  Unconting 50N,
Waler Leval {Dala) « Mo Sample :‘“ d Compiessn

Al Time of Drding Fecovery Waler Content (%)
; TV Toreans, bst T T —
Plasnc Liguid
b n
oc'usrlv;'l‘a'odn :,':.,91:'9 PP Pochel Paneirometer, 13t [T B VPSP, S LT
Water Content J-1042-02 August 1982
HAAT-CROWSER & associales Ing.

Figute A-2




— Grain Size Classification

Boring S-3
Sieve Analysis Hydrometer Analysis
Size of QOpening in inches Immber of Mesh per in, US Standard Grain Size in mm
S o emnd _N¥es s, o g 238 85333 85388 3
~. AN °
l\\ 3
30 X 10
.\\
LR
890 20
= \ A o
e H o &
2 VT
P M ‘ \ =
& e IRIA ® 9
5 50 LA 0 =4
= : VY 3
5 - 0 -
hat : N\,
& s - —~ &
. =)
2~ —— —— 5-10 VT "
————— $-13 NN\
i — 90
— . 5-16 A
o L I!!]]I[l IE 1 I t,' 1t il ] 1 ) 1l 0 1 1 1 L 1 1 [1a]4]
o o 08 8 (=] g S 9@ g1 - m o —@ W -« m o -0 o <+ M ~ —‘ﬂ o - m ~ 1
= 8 = Y Grain Size in Millimeters 49 es e °838 g 8 8 8
Cobbles CoarseGm["I Fine Coarse | Mesdci:.:‘n; | Fine Fines
Sample  Depth-ft  USC.  Classification were,  [yreberg Limis
5-8 32.5 - Sp Fine to medium SAND ) . 26
34.0
5-10 37.5 - SM Very silty, fine SAND 31
39.0 .
5-13 52.5 - SM Very silty, fine SAND 27
54.0
S-16 69.5 - SM - Slightly silty, fine SAND 24
71.0 SP -
' J-1042-02 October 1982

HART-CROWSER & associales inc.
Figure B-3



Boring Log S$-4
SO
INTERPRETATION

Approximate Station 16+00
Aporosimatg Giound Surlace Elevation In Fest 418 {MLLW)

BN Asphalt and Crushed GQRAYEL surfacing

Dense, damp, brown, fine to medium SAND (FILL).

(+14)]

Medium dense, mofst, black, slag GRAVEL {FiLL}

- Satwrated, sandy "I

Sandy {-10.8)7

Interbedded, medium dense, saturated, brown-green
silty, fine to medium SAND and stiff, saturated, _|
brown-green SILT,

Trace wood fragments and shells (J14)1
Occasiona] SILT interbeds and shell fragments.
(-18)

Medium dense to dense, saturated,, gray, slightly
silty, fine to medium SAND, -

(-20) |

Dense, saturated, gray, silty, fine to medium
SAND, - '

Depth (Elev.)
Fes! Foat

—ro (*13)

T

&30(-12)

-
<+ 35

i

+a0(-22}

Sample

5-1

$-2

$-3

5-4

5-5

5-6 4

5-7

S-8

5-11

§-12

DD B XTI

DI DI D] D

>

<

STANDARD LABORATORY
PENETRATION RESISTANCE TESTS
(140 pound weighl, 30 inch droo}
A Blows per Fool
1 S 10 20 840 100
|
¥ n fa |
r /
L I
T
4

3

UL
: Y
|
| 4

1] b G5

- ‘K
| yL
[ "
] r FGS
4 -
L
I :l b GS
! 2 10 F{) 50 100

® Nalural Waler Content [%)




SOIL ,‘ STANDARD LABORATORY
INTERPRETATION PENETRATION RESISTANCE TESTS

(140 pound weighy, 30 inch drap)

Depth  (Elay)
Feaa| Feal Sampla

T80 (-32)

Dense, saturated, gray, siity, fine to'medium -

SAND. .
; i s-13 K| . 4

L siit interbeds and wood fragments 4 F 5

153 1 -

| - .
B *5-14

A Blows per Fool
1 5 V0 20 50 160

T

. L
. (4214 o0 (-12)

Dense, saturated, gray, slightly silty, fine -

to medium SAND. |

»  GS

I~ XL

5-15

110 (-52)

(z55)] + . A
Stiff to hard, saturated, brown, fine sandy B
SILT. - .

T
(%]
—
[+-]

2 I~ X
Ao
Il

{-61} ! i v s
Bottom of boring at 79 feet, : +80 (-62) MERE
Completed 5/17/82 }
+ 85 +H

- 100 (-82) \ 2 s W0 20 58 500 -
® Natural Waler Contenlt (%)

"

. Groundwaler Leve! Samphing . Laborailory Tests Hotles
, A?‘ Dg;[:}nif.m Spoon -*GS Grem Size Anabysis TUY  Triasiat Unconyohdateg 1 S0l descrnbons are wigipiahive end
Berlonile Seaf 5 P T =i T CN Consodalion fest Undianed scluab cherges may be gradusl
3" 0.0. Shemby Tube TCU  Triacial Consahdat
- & Sample 4 x Petmeabiily Test L;ndrlll::ld dated 7 Water Level ot indscated ks lgr 1ha dyte
. 'x‘_:‘.f..p . - o Ip8Cilag and mpy vary wilh (ha Tima gl
L Fo ﬂ[I]] Culling Sample . IS Dirnct Shes: Co 18ill||:onsnhn|lod yenr
.- . n R A - rams
FWaterLaval 1Dare) " . s .sbn:plo R _F_“.OU U{tlc'onlm.d Lompression,
.+ M Tims ot Driling - . !;H|:°'.|l' W Waler Contanl (%)
- . i et CE, rad Torvane, It
Obtervation wen 7 . - Plasiic }_.""l Liquid /
or Siolled suhm? Pocket Penetrameter, 15t Uimit Tygiprar’ Lima S N
~ A Waler Contem J-1042-02 Augusi_ - 1982,
b ¢
o HART-CROW'SER & 'associates’Inc.
2 i
- A-d !
- KA !
. e /
. ;?V vy 1 I3




Percent Finer by Weight

Grain Size Classification

Boring S-4
Sieve Analysis Hydrometer Analysis
Size of Cpaning in inches JNumber of Mesh per in, US Stondord Groin Size in mm
bl 0w ¥ ™ N._f_-?!.‘.sl':;:i\'v =4 S 3 3 g §g sgg a‘égggg g
100 e T T 0
50 hY \L. 10
A\ \
80 \ ‘ 20
I\
70 ) 0

A1\
&0 - {\i\ 40
\"- \ s0

| WA I .
t |

40

’/,
—
d

biam Aq sasso0n  uadiad

30 - . A
R TN
20f— ————— —= 5-10 l\‘\ 80
————— 5-12 '\\‘
W— —-——- 5-15 £ 90
—veeeemeas §-18 ]
T e e Y ey ss s 8
»oN - Grain Size in Millimeters ) e e« @
Coorse | Fine Coarse | Medium {  Fine .
Cobbles Gravel Sand Fines
e ) Nat. Atterberg Limits
DED"\‘“ uscC Classification wC O/o LL PL PI
30.0 - SM Silty, medium to fine SAND 27
31.5 ’
i
37.5 - SM - Slightly silty, medium to fine 23
39.0 Sp SAND :
47.5 - SM Silty, medium to fine SAND 37
49.0
62.5 - SM - Slightly silty, medium to 31
64.0 Sp fine SAND
77.5 - ML Sandy SLLT 28
79.0
J-1042-02 October 1982

HART-CROWSER & associates inc.
: Figure B-4



Boring Log S-5

SOIL .
INTERPRETATION
Approximele Station 13+00
Approsimate Ground Surlace Elevation in Faet +18 (MLLW)
~Asphalt and Crushed GRAVEL surfacing Va
Medium dense, moist, brown, slightlysilty,
gravelly SAND {FILL}.
+13
Loose, moist, black, slag GRAVEL (FILL}.
L
- Saturated below 18 feet, sandy -
[
L Sandy below 23 feet J
(-12.5)
Dense, saturated, gray, silty, fine to medium
SAKD.
{221

Interbedded, dense, saturated, gray, silty,
fine to medium SAND, with stiff, saturated, brown,

clayey SILT.

Depth
Faat

o

1
T 1 71
~
<

(Elev.)
Feet

(+18)

-

{-12)

{-32)

Samp

S-1

5-2

$-3

5-4

5-5
S-6

5-7

5-8

5-9

$-10

s.1A
B

s-1304

5-14
5-15

STANDARD LABORATORY
PENETRATION RESISTANGE TESTS
[ 140 pound weighl, 30 Inch diopl
A Blows por Foo1
le 1 s 10 20 50 100
i Jn /k
: / i
[ 1%
: |
-
I 1
A ) A .
[ N :
. h((®
I
- » » .
I Al e
\\ N -
2 ™~
]
- \\\ L
L ™ N’
3 » /I/ B GS
7// HH
¥1 L
- ¥ 2] o
«f \
s ~a @
di N
j A PGS
L . }‘ \ GS
X %
) F] 5 0 20 50 100

® Natural Walar Content (%)




SO
INTERPRETATION
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Grain Size Classification

Boring S-5
Sieve Analysis Hydrometer Analysis
Size of Opening in Inches INumber of Mesh per in, US Stondard Grain Size in mm
- * sess e, o g o 28 82zas 85888 3
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= A ‘\‘ 3
A w0 “ "\ 40 ;
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Cobbles Ct:urse(;rc']"‘ei Fine Coarse | Me:;unﬂ; | Fine Fines
Sampie  Depth-fi USC  Ciassification w‘h(l:c_"'o,o fiterbeg;Llen;I
5-10 37.5 - SM Very silty, medium to fine _ 24
39.0 SAND
S-14 . 44.6 - SM Silty, medium to fine SAND 25
44 .8 -with slag and wood fragments
S-15 47.5 - Very silty, medium to fine 20
49.0 SAND
S-17 52.5 - SM Slightly silty, medium to fine 23
54.0 SAND
S-21 72.5 - SM Silty, fine to medium SAND 28
74.0 ’
J-1042-02 October 1982

HART-CROWSER & associates inc.
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Boring Log S$-6

SO
INTERPRETATION

STANDARD LABORATORY
PENETRATION RESISTANCE TESTS
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- s T
+ 35 4
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SO STANDARD LABORATORY
INTERPRETATION PENETRATION AESISTANCE TESTS )
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Percent Finer by Weight

Sample
S-6

S-9

Grain Size Classification

Boring S-6
- Sieve Analysis Hydrometer Analysis
Size of Opening in inches 'Mmeer of Mesh per in, US Stondard Grain Size in mm
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- A - -
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27.5 - SM Gravelly, very silty SAND 35
29.0 : : :
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39.0
47 .5 - SM Very silty, medium to fine SAND 19
49.0
72.5 - SM Silty, fine SAND 22
74.0
J-1042-02 October 1982

HART-CROWSER & associates inc.

Figure B-6



Boring Log S-7

SOIL

INTERPRETATION
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]
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SOl
INTERPRETATION

STANDARD LABORATORY
PENETRATION RESISTANCE 1ESTS

{140 pound weight, J0 inch droa}

. Depth  (Elav) ‘
Faol Foot Sample A Blows par Foot
_ 0 (-32) ] 3 10 20 50 100
Medium dense to dense, saturated, gray, slightly -‘" i
silty to silty, fine and fine to medium SAND. = o
i 5-13 X i N T 65
=+ 55
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L s | b )
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Trace shell fragments 4 T - .
© - 5-15 Z I "
-+ 65 \\ r_
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9 el A
+70 (-52) '\\ i
B S-17 Z i . gk §9_
r 9"
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Percent Finer by Weight

Sample
S-6

5-8

5-9

Grain Size Classification

Boring S-7
_Sieve Analysis Hydrometer Analysis
Size of Opening in Inches INurnber of Mesh per in, US Stondard Groin  Size in mm
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Cobbles Coc:rsesml"e| Fine Coarse | Me:::: | Fine Fines
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_27.5 - ML Slightly gravelly, very 36
29.0 sandy SILT.
34.6 - SM Silty, medium to fine SAND 22
34.8 with slag and wood fragments
37.5 - SM - Slightly silty, medium to fine 30
39.0 Sp SAND
52.5 - SM Silty, fine SAND 23
54.0 .
72.5 - SM - Slightly silty, medium to fine 24
74.0 SP SAND
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Figure B-7
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