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APPENDIX E-I
PREVIOUS EXPLORATIONS

In order to determine the subsurface conditions in the Milwaukee and Blair
Waterways for this project, we used information collected in previous
studies. In this appendix, we will present copies of the logs or tables

showing the results of the previous studies.
Milwaukee Waterway, Hart Crowse 1987

Hart Crowser advanced three auger borings and two cone penetrometer
explorations in the Milwaukee Waterway at the location of the closure berm.
These explorations are designated as MWB-1 through MWB-3, MWP-1, and
MWP-2. These explorations were done for design level studies of closure
berm near its cufrently proposed location. The actual design of the berm
has been postponed until the final location is known. The location of the
explorations are shown on Figure. 2. The 1655 of these explorations. are

included on Figures E-I-2 through E-I-7.

Offshore Milwaukee Waterway, Hart Crowser, 1985

Hart Crowser previously studied the feasibility of constructing a fish
habitat north of the Milwaukee Waterway. As part of the study, three
borings were drilled in Commencement Bay. These borings are designated F-1
through F-3. The locations of these borings is shown on Figure 2. Logs of
the borings are shown on Figures E-I-8 through E-I-10,

shore allup Waterwa a owse 8

As a part of a project for a private client, Hart Crowser drilled two

borings in the Puyallup River delta, north of the Milwaukee Waterway.
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These boring are designated S-2 and S-3, and the locations of these are
shown on Figure 2, The logs are shown on Figures E-I-11 and E-I-12.

’

Bla Waterwa art Crowse 988-

Twelve vibracores were obtained in the Blair Waterway south of the 1llth
Street Bridge to obtain sediment samples for chemical testing. The lsgs
of these cores provides a visual description of the sediment and the
chemical testing included percent solids, which we converted to water
content. The location of these cores is shown on Figure 3. Logs of the

cores, designated V-1 through V-12, are shown on Figures E-I-13 through

‘E-I-16.

Blair Waterway, Hart Crowse 987
!

Hart Crowser obtained nineteen vibracores from the Blair Waterway, north of
the 1lth Street Bridge for chemical testing. Although these were primarily
obtained for chemical testing, one sample from each core was testing for
water content and percent finer than the US No. 200 sieve. Logs showing the
sediment visual descriptions were prepared for this project ﬁsing
laboratory notes recorded during the previous work. The location of these
cores is shown on Figure 3. Logs of the cores, designated SB-1 through
SB-18 and SB-2A, are shown on ?igures E-I-17 through E-I-23. '

Blair and Milwaukee Waterways, Tetra Tech, 1984

Tetra Tech obtained 21 surface sediment samples in the Blair Waterway and
5 samples in the Milwaukee Waterway for chemical testing. Although they
did not include descriptions of the sediments, they did conduct grain size
testing, which gives an indication of the type of sediment., The location of
the samples are shown on Figure 3 for Blair Waterway (design&ted BL-11
through BL-32) and Figure 2 for Milwaukee Waterway (designated MI-11
through MI-15). A summary of their testing is shown in Figure E-I-24,
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lair and Milwaukee Waterways, URS 984

URS obtained 19 sediment cores in the Blair Waterway and 3 cores in the
Milwaukee Waterway for chemical testing. They prepared logs in tabular
form that show the descriptions of the sediment. The location of the cores
are shown on Figure 3 for Blair Waterway (designated B-01 through B-18 and
B-17B) and Figure 2 for Milwaukee Waterway (designated ML-01 through
ML-03). A summary of their testing is shown on Figures E-I-25 through
E-I-29.
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APPENDIX E-III
PREVIOUS LABORATORY ANALYSIS

This appendix presents a selection of representative physical testing data
from previous reports. These data were used in the geotechnical
engineering for Closure Fill and Fish Habitat Stability, and for filling

the Milwaukee Waterway.
The results of the previous testing is summarized on the tables and figures
in this appendix. For a complete description of the sampling and testing

methodology used, see the references for each test.

Water Contents

Water contents performed by Hart Crowser were done in general accordance
with ASTM D 2216 as soon as possible after their arrival in our
laboratory. The results of the water contents are shown on the logs of our
explorations (Appendix E-I), and with the results of other engineering
testing. In addition, water contents calculated from percent solids are

shown on Table E-III-1 for samples from the "V" cores and "G" samples.

Grain Size Analysis

Grain size tésting performed by Hart Crowser were generally done in
accordance with ASTM D 422. The wet sieve analysis method was used for
most samples and determined the grain size distribution greater than the
U.S. No. 200 mesh sieve. The results from the "G" cores samples are shown
on Figures E-III-2 through E-III-4 (Hart Crowser, 1988). The results from
the "MWM" borings are shown on Figures E-III-5 and E-III-6 (Hart Crowser,
1987a).
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200-Wash

Selected samples were subjected to a modified grain size classification
known as a 200-wash. The samples were "washed" through the No. 200 mesh
sieve to determine the relative percentages of coarse and fine-grained

material in the samples. The tests were performed in general accordance

- with ASTM D 1140. The results for the 7"SB" Cores are shown on Table

E-III-2 and the results for the "F" borings are shown on Table E-III-3J.

Atterberg Limits (Plasticity)

Atterberg Limits are used to test the plasticity of fine-grained soil.
Hart .Crowser generally conducts the Atterberg limits tests according to
ASTM D 423 and D 424 for determining the liquid limit and plastie 1imi£,
respectively. The results from the "G" samples are shown on Figure
E-III-7 (Hart Crowser, 1988). The results of the "MWB" borings are shown
on Figures E-III-8 and E-I1I-9 (Hart Crowser, 1987a).

Shear Strength Testing

The triaxial unconsolidated undrained compression test was used to estimate
the undrained shear strength of the sediment. This test is generally
performed in accordance with ASTM D 2850. The results from the "MWM"
borings are shown on Figure E-III-10 (Hart Crowser, 1987a).

The direct shear test was used to estimate the dralned shear strength of
the sediment. This test is generally performed in accordance with ASTM D
3080. The results from the "MWM" boring are shown on Figure E-III-11l. The
result from the "F" borings are shown on Figure E-III-12 (Hart Crowser,
1985a).

Consolidation Testin

Hart Crowser performed one-dimensional consolidation tests on relatively

" undisturbed samples of fine-grained sediment. The tests were generally



J-2013-02
Page E-III-3

performed in accordance with ASTM D 2435, The results from the "MWB"
borings are shown on Figure E-ITII-13 (Hart Crowser, 1987a). The results
from the "F" borings are shown on Figure E-III-14 (Hart Crowser, 1985a).
The results from the "T3B" borings are shown on Figures E-III-15 and
E-III-16 (Hart Crowser, 1986); and on Figure E-III-17 (Hart Crowser, 1987b).



Unified Soil Classification

Soil 6rain Size

(USC) System

Number of Mesnh per inch
[ size of Opening in Inches | (2 Jtesn oer [ sratn size in Millimetres
Q - N '.ﬂlﬂ - =, ~ -
8 4 o«  wr - B3I 7 : 8 ¢ & 8 85 33 s 33288 3 3
[ | i L [ R [ 1 i 1 i 1 I i IR [

1 ' BN 1 IR | P 1 | L I L | 1 | HEEEIE NN ' | |
g 2 gs8 =45 = go @ T oW ~ea - o~ =88 33 3 o § 3 g s s
Grain Size in Millimetres

COBBLES [ GRAVEL l SAND SILT ang CLAY
Fine-Grained Solls

Coarse-Grained Soils

Coarse-6rained Soils

G W

GP/*LGM GC | SHW SF')”\SM s C

Clean GRAYEL <S5X fines Y GRAVEL with >12% fines

Clean SAND <SX fines \(r SANDO with >12X fines

GRAVEL »>S50%X coarse fraction larger than No. 4

SAND >30X cparse fraction smaller than No. 4

Coarse-Grained Sails >50X larger than No. 200 sisve

6 Wand S

G M and S

=

>6 for S W Oiox Dgp

Dgo |4 for & W
W
Do

M Atterberg limits below A Line
with PI <4

cases regquiring use of qual symbols.

Dig. Oip. and Dgp are the particle dlameter of which 10, 30,

of the soil waight are #iner.

Fine—Grained'Soils

(D30)?
gl ————1=3 G P and S P Clean GRAVEL or SAND not meeting
requirements for G W and S W

6 C and § C Attsrberg limits above A Line
with PI

»7

% Coarse-grained sails with percentage of fines becween S and i2 are considerec borderline

ang 60 percent, respectively,

SILT CLAY | Organic SILT CLAY Organtc Highly
" Organic
Soils with Liguid Limit <SOX Soils with Liguid Limit >50X Soils
Fine=5rained Soils >50X smaller than Ne. 200 sieve

60 T i T 7

SO -
x
9 40
s
Z b CL
b=
Fel
-]
D2 20
a

e /-f: L—-ML hd l_ =

S N NSNS AN N e ar 0 L
o v . v r ' r r L]
0 10 20 30 40 50 80 70 80 =]} 100
Liquig Limic
"~ J-2013-02A May 1988

HART-CROWSER & associates. inc.

Figure E-II-1



Electric Cone Penetrometer

~

Simplified

Schematic
I
i i FYORALLIC
=--—au.-;:.::m
SRR A TR it H
MASE CEMERATON
i |
[ b 55 ’
% gl;ﬂl'l’a mgﬂuo

1000

Cone Baaring In tsi

Classification Chart (Robertson and Campanella, 1984)

1 L. b talll

Ll L Ll

JE WV i

1

T T T T

11

1 1 Lii1i

1

AR L TEEVET] 1 1 b (lianae

Friction Ratio in Percant

J-2013-02A
J-1684

R N A e

0

10.
1.
12,

Sansgitive fine~grained
Qrganic matarial

. CLAY
. Silty CLAY to CLAY

Clayay SILT to silty CLAY
Sandy SILT to clayey SILT

. Silty SAND to sanay SILT

SAND to silty SAND
SAND

Gravelly SAND to SAND
Vary stift line grained®
SAND to cltayay SAND®

*Cverconsoiidated or cemantad.

1988
1286

May
March

HART-CROWSER & associates inc.

Figure E-I-5



Boring Log MWB-1
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Grain Size Classification
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Piasticity Chart
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Triaxial Compression Tests
Unconsolidated, Undrained
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Boring Log MWB-2
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Grain Size Classification
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Grain Size Classification
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Plasticity Chart
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Direct Shear Test Results
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Triaxial Compression Tests
‘Unconsolidated, Undrained
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Figure E-Mi-10



Consolidation Test Results
Stress in TSF

0
0

.08

.10
=

| = .15
‘ =
172 ]
=
] F 3
<

.20

25

30

2 3

1 2 3 .4 ,5.6.7.8.81.0 2 J 4 5678810 4 56 789100
— ‘Ll
— L )
\_—"'-.
\‘
N N
\\
Y
\\ \l
N
N
——‘._____ \
—————— — — .
N, '\
\\
\\J 3.0 .
]
\ /‘:---_""'-'——-—.n..__ N z_gg
N VB % T 2
L N T‘ 3
AV N | e
P — o
-
- 1.0 ° E
/1 e
o =
f"\ // 3 =
T = -~
NN o =] g >
| ol
0
BORING SAMPLE DEPTH WATER CONTENT IN % WET UNIT
SYMBOL NUMBER NUMBER IN FEET NAT. AFTER LL PL M CLASSIFICATION WEIGHT IN PCF
MWB-2 5-1 1.7 - 66 45 48 31 17 Clayey SILT 96
1.8
MWB-2 S-6 15.6 - 43 . 32 27 25 2 Slightly sandy to 111
15.7 sandy SILT
J-2013-02A" May 1983

J-1684

May

1986

HART-CROWSER & associates inc.

Figure E-TH-13

A



Boring Log MWB—3

DESCRIPTIONS . STANDARD PENETRATION LAB
SOIL Bepth RESISTANCE TESTS
= Groung Surfecs Elevaetion in Feet =389.5 ) :g gut Sexple ABlows par Feat . e
o very soft, wet. black, clayey SILT [ s\ | oL U_'
with numerous organics.
- = AL
r 8 EZ &:’\ ] | A5
- F
Loose, wet. gray, silty SAND with T 5 < w
occasional shell fragments. L §-3 Pk o .
L L N L ]
L 9-4 L ‘J?L ] -ag
T 10
L s-sZ - J ]
Medium stiff to stiff, wet. gray. L . i
sandy to very sandy SILT. .
- 4 ¥
r 56 Pl N
i B N
L -7 L Y [ ] - BE6
Bottom of Boring at 18.5 Feat. - -
Completed 3/18/B86. < 20
. = L
+ 25
+
- 3’
< L
r N
- L
L B
1 40
<+ 43
T 80
5 L
T 53
-l -
- 80 : I
® Watsr Content in Parcent
1. Refer to Figure A-i for sxplanation of descriptions J=-2013-02A av 1988
Lo 4 E';?z"éﬁf:i'mncm and strstum lines sre intarprstivse J-1684 1986
- ' snd actusl changes amay bs gradual. HART-CROWSER & aSSOC iates, inc.

3. Grgund water level, 1if lnugcntlu iz at time of arilling
{ATO) or for date spacified. Level sy vary with tima. Figure E-1-4



Grain Size Classification

Sieve Analysis Hydrometer Anaclysis
Size of Cpening in iches | Number of Mesn per in, US Standard Gegin Size in mm
f e em T _SFSTe. o 3 2 2 8 82333z 3853388 3
o0 - l Q
A L
50 \‘ \' \ - 10
YRR
L] \. - A 20 =
= v \ 2
=) \ ©
°® v [ » =
2 A >
D 0 X ‘ «© Q
a 1 V o
o 0 ) o @
£ \ \ ©
TH \ w 8
40 X
= N °
>+ ', c
S 2w < ® 8
o \ Nt
o 20 ’ | 0 gf
10 . (%)
QO l@ é’gléll O Q Q OLI; II"l’ o~ ""ﬂl\'ﬂl t"‘ I:-l ".8 4 - =N ~ = o g v [ __“‘o
S Grain Size in Milimetes - O - © 83888 8
Covbles Cm.g, ﬂ]' - Fine Cacrse | Mo;:::; | Fine Fines
UNIFIED WATER
LINE BORING SAMPLE DEPTH SOIL CONTENT
SYMBOL NUMBER NUMBER IN FEET CLASSIFICATION CLASS, PERCENT
MiB-2  §-12 35.0 - Very sandy SILT ML 31
36.5
. MWB-2  S-14  45.0 - Sligntly sandy SILT e 33
46.5
—— MwWB-2  $-15 50.0 - Silty, fine SAND . SM 29
51.5 '
----- MWB-3  S-¢ 7.0 - Silty, medium to SM 29
8.5 fine SAND
A MWB-5  S-7 17.0 - Very sandy SILT ML 30
18.5
J-2013-02A May 1988
J- 1684 May 1986

HART-CROWSER & associates, inc.

Figure E-II-6



Plasticity Chart

usc

UNIFIED SOIL CLASSIFICATION

70
_60
CH /
50 /
a pd
E 40 /
= CL o2
L | . W
e 30 ‘ ’
T > -
«| MHor OH
20 //‘
]
10 4 :
SACENEE=27] ML oir oL
0 L
0 10 20 30 40 50 &80 70 80 90 100
Liquig Limit
WATER CONTENT
BORING SAMPLE  DEPTH IN PERCENT
SYMBOL NUMBER NUMBER IN FEET NAT. L.L. P.L. PB.I CLASSIFICATION usc
™ MWB -1 5-3 6.4 - 90 68 44 24 Clayey SILT MH
6.9
A MWB -~ 1 5-11  32.0 - 38 33 26 7 Sandy SILT ML
_ 33.5
] MWB -3 §5-2 2.0 - 43 29 14 Clayey SILT ML
3.5
J-2013-02 A May 1988
L.L. LICUID LuMIT J-1684 May 1986
P.L. PLASTIC LIMIT . . )
ol PLASTIOITY INDEX HART CROWSER- & associates inc.
Figure E-TI-8



Boring Log F-1

SOI. STANDARD LABORATORY
INTERPRETATION PENETRATION RESISTANCE TESTS
1140 pound werght. JO wnch draot
Depth
Aporoxmats Ground Surtece Etevenon w Fest =31 MLLW rulo Sempn ABlOmE RN 00t s o0
Very soft, saturated, dark gray, very sandy SILT. : [
5 5-1 Z L o 4200 Mash
L
+8
(Chemical odor noticed within upper 15 feet of L L
soil). | L
- S-2 z s » 200 Wash
-0 \T
- -\
A s-aflel T
L WA
R L M
-:ls [ \\
N I h
- b I
Loose, saturated, gray, very silty SAND, R I y
420 i
. X |/
— 1t s-s M [ { 200 Wash
Medium stiff, saturated, dark gray, sandy SILT. B - Z - 4< d 200 Was
' 28
] N
i '\
R . X ! \
L 5- L
i i Iy
T30
L s Jl
s 5-7 S PE '
i s ‘4
<+ 35 2
: |
R L ,f
_ sl F | (K
Lao L
- - ~\~
Yery stiff , saturated, gray, sandy SILT. R S-9 Z L ® 200 Wath
-+ 45
. s-wg [
Bottom of Bor{ng at 49.0 Feet. : Lapn - L . o
Completed 12/7/84. @ Natursl Walsr Contenl (X}
Ground Water Level Sampling Laboratory Tests Notes
2° 0D Sphl Spoon Q% Gtran Size Analyan TW  Trensd Untonsokdared 1 Bo# en:na'hom are Miterprative and
Bentomis Seal Samote CN  Consondamon st ' Undraned SCtust Changes mey be gradus!
3 0D Sheloy Tube TCU  Toeal Consomdated 2 Waler Level ¥ indecated, is Ior Ihe dote
& Sample ’ K Pemestaty Tost Undramed ll:cc.l'llod #nd may vary wih Tu wna.'l
m Culing Samot DS Deect Shasr <o ‘3,’:;:::"“""" yeur
OV Unconimed Compresson 2. Waler content nol determined on rery
:,.;::':,.L,‘:::, * “:.'::"::: Water Content (¥) small samoles nor on samples with
P Ssmoler Pushed TY  Torvare, ist P:::f l_..._..l .i‘::l‘ atgniticant gravel contentl
Obiervation wer Te Hrarsutically. PP Pochel Pensirometer. el et et
J-1459-01 December 1984

HART-CROWSER & associates, inc.
Figure A-1



J-1459-01
Page B~4

Table B-1 — Summary of Results From No. 200-Wash Tests

Boring
Number

Sample
Rumber

s-1

s-2

$-5

S-4

5-6

s-9

5$-18

SampleA
Interval

in Feet

2.0 - 4.0
7.0 = 9.0
22.0 - 24.0
42.0 - 44.0
2.0 - 4.0
12.0 - 14.0
37.0 - 39.0
47.0 - 49.0
2.0 - 4.0
17.0 - 19.0
27.0 - 29.0
42.0 - 44.0
87~0 - 89-0

Sand Content
(X Coarser than
No. 200 Sieve)

34

38

36

84

14

67

90

82

89

24

80

3]

S11t Content
(% Finer than
No. 200 Sieve)

66

62

64

16

86
33

10

18

11

76

91

20

69

Soil
Description

Very sandy
SILT

Very sandy
SILT

Very sandy
SILT

Silty, fine
SAND

Sandy SILT

Very silty,
fine SAND

Slightly
silty, fine
SAND

Silty, fine
SAND

Slightly
silty, fine
SAND

Sandy SILT

Slightly
sandy SILT

Silty, fine
SAND

Very sandy
SILT

U.s.cC.

SM

ML

SM

Sp-SM

SM

SP-SM

ML

M

SM

ML



Boring Log F-2

SO STANDARD LABORATORY
INTERPRETATION PENETRATION RESISTANCE TESTS
1180 pound waight, 10 meh deaol
Depih
‘Approssmale Ground Suriace Elevanon in Fesr ~34 MLLW Fn'lo Semple .‘B"’" per F;"" w20 s0 100
- -
¥ery soft to very stiff, saturated, gray, sandy " !
SILT. i 5-1 X*h 4200 wash
Ls T~
= - .‘"'\
T
: 5-2 Z _ ™
Medium dense, saturated, gray to black, slightly |
silty to silty, fine SAND. tip
. 5-3 L / o 4200 wash
i i \
ders +
u ! \
\
N L \
R 5-4 S P 1
- ! |
—= 20
" A
I~ 1)
R L |
[ 5-5 X [
b -
425
- - Z !
[ [ ;
'“’30
g §-7 X I A
=+ 335
| S~8 X 9 L] 4200 Wash
4 40
t r \
L -9 L
ol »
Las /]
- S‘WZ : d ¢ {200 Wash
Bottom of Boring at 49.0 Feet. _:so i
Completed 12/12/84. v 2 10 20 %0 o
® MNatural Water Conlenl (%)
Ground Wataer Level Sampling Laboratory Tests Notas
?2° 0D Soh Spoon GS  Gram Surw Angivan TUU Triareal Unconsohdaied 1 Sod ORECHDUIONE ofe Inlaiprelive and
Bentonie Seal Semete CN  Contomgsnon Teur Unthiamed aciubl ehanges may be gredual
30D Shemy luor TCU  Trasul Conrohdnied 2 Waier Levnl it Ingicated, I8 for Ihe date
Semple ' X Permestuny Yem Unds sned u.u-lmu snd may vaey wiih the wmg of
m Cutling Samoply DS Dwect Sheypr TcD T;’I:I-:::onwhduu yoar
walsr Level (Dare) OU  Unconbned Compression 3. Walar conlenl not delsrmined on vefy
&1 Lime ot Driivg . “g'st'e’:':: Water Content (X) small ssmples not on samples with
Ty  Torvare, 0 Plasic Crawt pigntiican) gravel content.
P Sampler Pushed Komer O gigrar Lot
0::2;,1':-:;; s'::l:‘:: :l:tl'nl;:l;::lly. PP FPochyl Penaltomeser 3! waler Conten|
J-1459-01 December 1984

HART-CROWSER & associates, inc,
Figure A-2



J—1§S9-01
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Table B-1 -— Summary of Results From No. 200-Wash Tests

Sample Sand Content Si11t Content
Boring Sample Interval (Z Coarser than (X Finer than Sofl
Number Number i1in Feet No. 200 Sieve) No. 200 Sieve) Description U.S.C.
F-1 s-1 2.0 - 4.0 34 ' 66 Very sandy ML
SILT
F-1 §-2 7.0=9.0 38 62 Very sandy ML
: ) SILT
F-1 s-5 22.0 - 24.0 36 64 Very sandy ML
) SILT
F-1 s-9 42.0 - 44.0 84 16 silty, fine  SM
' SAND
F-2 S-1 2.0 - 4.0 14 86 *  Sandy SILT ML
F-2 s-3 12.0 - 14.0 67 a3 Very silty, SM
. ' fine SAND
F=2 5-8 37.0 - 3%.0 90 ‘ 10 Slightly SP-SM
: silty, fine
SAND
F-2 s-10 47.0 -~ 49.0 82 18 Silty, fine SM
: ‘ SAND
F-3 S-1 2.0-4.0 89 - ' 11 T Slightly SP-SM
silty, fine
SAND
F-3 S5~4 17.0 - 19.0 24 ., 76 Sandy SILT ML
-3 8-6 27.0 - 29.0 9 91 Slightly ML
’ sandy SILT
F-3 s-9 42.0 - 44.0 80 . 20 ) Silty, fine SM
SAND

F-3 S-18 87.0 - 89.0 31 69 Very sandy ML
. SILT



Boring Log F-3

SO
INTERPRETATION

Apnronmate Ground Surface Elevauon in Fest =11 MLLW

Very loose, saturated, dark gray, slightiy silty
SAND.

Soft, saturated, gray, slightly sandy to sandy
SILT with pleces of wood and scattered shell
fraoments.

s — ——— . — —

Medium dense, saturated, gray to black, slightly
silty to silty, fine SAND.

{Strong chemical odor detected during drilling
from 38 to 50 feet).

Depth

Fest
-0

-

-
=

Sample

$-1

5-2

5-3

5-5

5-6

s-8

5-9

S-10

[ N = N =< S =< N b=« I =< R =< R P B =<« B =<

STANDARD LABORATORY
PENETRATION RESISTANCE TESTS

{143 paund weighi 30 meh aroo]

A Blows per Fool
)

$ 10 20 50 190

200 Wash

i
L

]

L

e g

. < 200 Uash

200 Wash

—
L

200 Wash

.
L]

7 5 10 20 50 00

@ Natursl Water Conienl (%)

J-1459-01 January 1985
HART-CROWSER & associales, inc,
Sheet 1 of 3 Figure A-3



Boring Log F-3

501
INTERPRETATION

Apororimats Ground Surtace Elevation in Fesl

Deplh
Fee!
50

“edium dense, saturated, gray to black, s)lichtly
silty to silty, fine SAND.

55

lediym dense to dense, saturated, aray to black,
slightly silty to silty, fine SAND interlayered

with sandy SILT.

60

85

70

75

80

85

80

a5

100

Sample

< 5-11

$-13

¢ 5-14

©5§-15

©5-16

©5-18

Os5-19

5-20

I B<I  D<I "B D D}XI I [T [ {><]

STANDARD LABORATORY
PENETAATION RESISTANCE TESTS
t140 oound weighi, 30 wch gropn]d
& Blows per Fool
' H] 10 20 30 00 _
|/
[ /
[ \
- \h
B Jh
h
+ N,
L
F i
&
L
I
[ [
|
|
: 4200 Wash
I A
' /
X
[ ? ) [[] 20 »0 oo
@ Natural Waler Contant [%}
J-1459-01 January 1985

HART-CROWSER & associates, inc.
Sheet 2 0of 3 Figure A-3



Boring Log F-3

SO
INTEAPRETATION

STANDARD LABORATORY
PENETRATION RESISTANCE TESTS

1140 pourd weghl. IO wch grop)

Depth B Fool
Approswmate Ground Surlace Elevation in Fesl Ful‘oo Ssmpie .‘ ows par '° w0 20 s6 100
Medium dense to dense, saturated, ?ray to black, B
slightly sflty to silty SAND interlayered with - \
sandy SILT. B 1 \
1106 Y
- a \h
i ©s-21 X [ ';‘ a
s s o”
<110
i L /
4118 V
[ s-22 X [ 1
Bottom of Boring at 11B.5 Feet, - i
Completed 12/14/84. +120
1128
+130
5 L
| L
o -
e -
+135
- o
- L
- b
<140
- o
- L
+ 145
“-180 1 0 20 0 0
® Nalural Water Conlent (%)
Ground Water Level Ssmpiing Laboratory Tests Notes
270D Soar Spoon GS  Gram Size Ansiyan TW  Triasial Unconsohdaied 1 Sof gesctiolions sre inisrpretive snd
Bensonite Seal Samoie €N Consobdation Test ' reu 'w'":' Couies aciust charges May be 9radusl
3" OD. Shethy Tubs navist Conaohdl b t Water Luvel, H indicated, In lor the dute
N Sempie ’ x Permesbibiy Teod Lnorsmed specitad snd may vary with Ihe teme o
[} cvr=e Semote DS Dwect Shoer 1co 'lr)'::::ac““.ﬂ"“ your
QU Unconingd Comoverson 3. Water content hot delarminad on very
:,‘:::':,’::::' ¢ Mo Samom Water Conlant (%) small samples nor on semples with
scovery Ty  Torvarns, il Pusic Liowd significam pravel content.
P Sempisr Pushed L T e L
Obrervstion Wes 9 z;?';:::::“r. PP Pochel Penstrometer, tst water Conlent

Blow counl ol eonsidersd representstive
dus te sand hesre in auger during rilling.

J-1459-01 January 19856
HART-CROWSER & associates, Inc.
Sheet 3 of 3 Figure A-3



J~1459-01
Page B~4

Table B~1 — Summary of Results From No. 200-Wash Tests

Sample ~ Sand Content 811t Content
Boring Sample Interval {X Coarser than (X Finer than Soil
Number Number in Feet No. 200 Sieve) No. 200 Sieve) Description U.S.C.
F=1 s-1 2.0 - 4.0 ) 34 66 Very sandy ML
. SILT
F-1 s-2 7.0 = 9.0 38 62 Very sandy ML
SILT
F-1 5-5 22.0 - 24.0 36 64 Very sandy ML
. SILT
F-1 s-9 42.0 - 44.0 - 84 ‘ 16 _Silty, fine  SM
~ SAND
F-2 s~1 2.0 - 4.0 14 86 sandy SILT ML
F-2 s-3 12.0 - 14.0 67 33 Very silty, SM
fine SAND
F-2 5-8 37.0 - 39.0 90 ‘ 10 Slightly SP-SM
silty, fine
SAND
F-2 s-10  47.0 - 49.0 82 18 silty, fine  SM
. [} - " SAND )
F-3 s-1 2.0 -~ 4.0 . 89.- 11 Slightly  SP-SM
silty, fine
SAND
F-3 "s-4  17.0 - 19.0 24 76 Sandy SILT ML
F-3 5-6 27.0 - 29.0 9 91 Slightly M
) . sandy SILT
F-3 s-9 42,0 - 44.0 80 20 silty, fine :SM
SAND :
-3 s-18 87.0 - 89.0 31 69 'Very sandy ML

SILT




Consolidation Test Results
Stress In TSF

0.1 2 .3 .4 .5.6.1891.0 2 a4 4 5678910 2 3 4 56789100
0
‘I\‘
'\\
»
.05 N
N\\
.10 \\
\\
= 15 N
£ A
(%) N
- N
=
= —_ \
.20
.25 3.0
c
o
/"'--..\ -a
.30 —~ 203
c
/£ o
/ o -9
‘o- -
108
c®™
2 —
L c
° 7
o
oo
0
BORING SAMPLE DEPTH WATER CONTENT IN % WET UNIT
SYMBOL NUMBER NUMBER IN FEET NAT. AFTER LL PL P)  CLASSIFICATION WEIGHT IN PCF
F-3 S-3 12.4 - 46 32 Sandy SILY 109.2
12.5
J°1459-01 May ‘1985

HART-CROWSER & associates inc
Figure B-2



Direct Shear Test Results

TEST
NO

2.0

SHEAR STRESS rt ksf

05

SAMPLE

F"3' S"3

1.O

7

' 35°
PEhi;

/‘I/
L,
v )
05 1.0 1.5 2.0 2.5
NORMAL STRESS o, ksf

DEPTH d WET (PCF) Yo W.C. ATTERBERG CLASSIFICATION

FEET LIMITS
LL PL P

13.1 - 110.7 - - - - Sandy SILT

13.2
J-1459-01 May 1985

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



Boring Log 5-2

son
INTERPRETATION

Approzimate Mudiine Elevalion in Feel -44 (MLLW)

Depth
Feel

Loose, saturated, black, very silty, fine SAND.

very soft to very stiff, saturated, black,
laminated seams of sandy SILT and silty, fine SAND.

Medium dense, saturated, black, silty, fine SAND.

Loose, saturated, black, laminated seams of very
silty, fine SAND and sandy SILT.

Sample

STANDARD LABORATIORY
PENETRATION RESISTANCE TESTS

114D pound werghl, 30 snch gioo)

A Biows per Foo!
1

5 L] 20 30 100
5-1 Pt
52 Pl
5-3 r A
1 h
-4 i N
5 Pl X
\
Ny
5-5 b e ~GS
5-6 : 4
s-7 X -1
5-8
B
5-9 i \ik - GNP
i »
s-10 |\ P} i
Y
5-11 I ~ L 6s
5-12 [
A
s-nz I M
s-ux L Fy
h
sl |
s-1sz [ ° G5
-
‘ /
L
5-17 | h‘
1 F 10 20 50 100

® Natural Waler Content (%)

J-1459-01
J-14585 November 1984

HART-CROWSER & associates, inc.
Sheet 1 of 2 Figure A-4



Boring Log S-2

soiL
INTERPRETATION

STANDARD LABORATORY
PENETRATION RESISTANCE TESTS

1180 pound waght, 30 wmeh drop!

Depth
Feal Sample u‘ah" ot Fs“l w17 50 100
+ 50
Loose to medium dense, saturated, dark gray, 2 ' i
laminated sesms of very silty, fine SAND and B F
sandy SILT. - 3 J
- 5-18 - \
+5s
s L \
3 s-19 Pl \
- ; - \
- 80 2
L L \
s L \
- L ‘
s 5-20 L \
+ 65

Medium stiff to very stiff, saturated, dark gray,
very sandy SILT.

5.22

pd

<] ><l <] <1 <] L1 <1
.
|
g

L 5-23
1T 80 \1
i $-24 N
Bottom of Boring at B4.0 Feet. + 85
Completed 11/19/B4, - L
- -
<90
395
- -
- -
- =
—-100 1 s w0 10 30 100
® Natural Water Content (%)
Ground Waler Level Sampling Laboratory Tests Noies
200 SoM Spoon GS Gisn Suze Analyans W Trisesl Unconiohdiaied 1 Sod geicrpiiony gre misiprelivd ond
Bentomie Seal Samote &N Consondaton Test Undianad sciust changes muy be gradusl
3 0D Shatoy lube TCU  Tnaual Consohdated 2 Waier Level H indiceled. h for Ihe date
Sampie K FPermeabiiy Tes) Undramned soeclind ond may vary with The bme o1
m Cutting Sample DS Dwect Shegr 1c0 'rg'..-::dc.numn.a yest
Water Level (Date) QU Uncontined Comoressson 3. Watar content not determinad on very
Al Time of Dethng ¢ “:,‘?::.‘: Water Contant (X) small samples nor on asmpies with
¥ Torvare. ist Plagie Liguedd signiticant gravel comtant
Obssrealion Weh 1 P Ssmotar Pushed Lomit Tpatyem et
Lr 1011
or Slotl:ﬂ 50.c|-w? :;‘:'5:‘.‘:‘.:‘“" PP Pockel Penetromeler tof J-1459-01
_ J-1455 November 1984

GNP Granuler Non-Plaslte

HART-CROWSER & associates, inc.
Sheet 2 of 2 Figure A-4



Boring Log S-3

SOIL STANDARD LABORATORY
INTERPRETATION PENETRATION RESISTANCE TESTS
1140 powrd waighl J0 weh grgp)
Ceoth
Apploiimsie Mudiine Eievation In Fes1 =28 (MLLW) Feu! Sample “‘Blo" oer F;“I w0 70 0 100
~+~0
Very locose, saturated, black, silty, Tine SAND. i 5-1 P
L 5-2 Pl
+s
’ [_' 5.3 Z J L ~GS
Soft to very soft, saturated, black, very sandy t L
SILY with seams of organic SILT. Lis
L S_a -
| L A
<+15 X /
o . =}
S-5
i a
" I \'u.\ 111}
= 5.6 pt e : Tv=.10
e — +20 P PP=.25
B 5-7 M
Loose to medium dense, saturated, black, | L ,'
laminated layers of silty, fine SAND and sandy - s_g S e |
SILT. | | |
T 5-9 X !
= - H la
_ | N
[ s-10 [\ | P[ e
s L 4
T30 5-11 >3 | 65
| s //
- b
.:35 512 Z [ ﬁ’
I L
- L
Leo A
- s-13 Z L
<4 45
s 5-14 Z -
Bottom of Boring at 48.0 Feet. | L
Completed 11/15/84, 80
' ] ) 1 20 30 10D
® Notural Waler Content (%)
Ground Water Lavel Sampling Laboratory Tests Notes
2" 00 Sout Spoon GS Gran Sure Analysu T  Transl Uncontobdaisd 1 Sol descriolions Sre Wiarprative and
" Benionue Seat Samom €N Consoudsnan Test | ) Undramed sClual Thanges may be gradual
10D 8§ t TCU~ trvanial Consohdsied w Level Il ing PR ’
E s.m;;:m' ube K Permeatihiy Test Undramed w':::m; :nd m"""."" m:h"l’h."'r:“:':

m Cutting Ssmpte

Walet Levet [Date} &  Nop Sampl
A1 Vemg ot Dedung Rycorsry

P  Sempler Pushed
Obtevanon wen T Hydrauliceily, PP

o Slofied Sectan Nol Draven

05 Dwecl Shesr

OU Unconimed Compresnion

TV  Toivane, it

Pachyl Pergirompler 1n!

TCC Toanal Convohosied yoor
D1 awed

Waler Content (%]

3. Walss contenl nol determined on very

Plashe
Ll

small ssmples noe on semolas with

L:::.‘? signilican] grave! conlenil
T J-1459-01
J-1455 November 1984

HART-CROWSER & associales, inc.
Figura A-5



Probe Log MWP—1
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Probe Log MWP-1

Cesrratr

Pore Dyn. Pore
Pressure Pressure
in tsf Ratio Scil Interpretation
-5 8 5 18 19-5 @2 .5 t 1.9
a
Very soft, sensitive, fine-grained.
Medium dense SAND.
18 L Sandy SILT lens.
i | — Sandy SILT lens

20
Mediun stiff to stiff, sandy SILT.

2 .
3 Medium dense SAND.
ﬁ 3a

Bottom of Probe at 37.5 Feet.

' “@
Completed 3/22/86.
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Probe Log MWP-2

Rpproximate Surface Elevation in Feet —36

(MLLW=@)
Cone Penatration Resistance in tsf Sleeave Friction
— Maasursd Friction Ratia,
- Corractad in tsf percent
8 58 122 158 222 ® .5 ! 1.5 2 @ 2 4 &
- . =

|

T E A
SEl|!

J-2013-02A May 1988
J-1684 March 1286

HART-CROWSER & associates inc.
Sheet 1 ot 2 Figure E-I-7

Depth Below Surface in fesot

’Q



y
A

Probe Log MWP-2Z2

Pore

Pore Dyn.
Pressure Pressure
in tsf Ratio Soil Interpretation
-5 @ 5 I8 13-5 @ .5 1 1.5
B2 a
-dE Very soft, sensitive, fine-grained,
%
[ -
f 4
. Loose to medium dense SAND.
N
i |
> 28 ) )
§ E Medium stiff to stiff, sandy SILT.
3g .
é % Loose to medium dense SANDXo silty SAND.
48
% Loose to medium dense, silty SAND to sandy SILT.
)
) ; .
Bottom of Probe at 58.0 Feet.
62 | Completed 3/21/86.
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