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APPENDIX E-I 

PREVIOUS EXPLORATIONS 

In order to determine the subsurface conditions in the Milwaukee and Blair 

Yaterways 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 Yaterway, Hart Crowser, 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 MIJB-1 through MIJB-3, MWP-1, and 

MWP-2. These explorations were done for design level studies of closure 

berm near its currently 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 logs of these explorations. are 

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

Offshore Milwaukee Yaterway, 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-r-8· through E-I-10. 

Offshore Py;iallup Yaterway Hart Crowser 1985 

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-1-12. 

Blair Waterway, Hart Crowser 1988 

Twelve vibracores were obtained in the Blair Waterway south of the 11th 

Street Bridge. to obtain sediment samples for chemical testing. The logs 

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-1-13 through 

E-I-16. 

Blair Waterway, Hart Crowser, 1987 
r 

Hart Crowser obtained nineteen vibracores from the Blair Waterway, north of 

the 11th 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 using 

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 Figures E-1-17 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 (designated 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-1-24. 
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Blair and Milwaukee Waterways. URS. 1984 

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-1-25 through 

E-1-29. 
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APPENDIX E-III 

PREVIOUS IABORATORY 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 Yaterway. 

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. 

Yater Contents 

Yater 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 testing 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 "MllM" borings are shown on F.igures 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 che 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 "SB" Cores are shown on Table 

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

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 plastic limit, 

respectively. The results from the "G" samples are shown on Figure 

E-III-7 (Hart Crowser, 1988). The results of che "MWB" borings are shown 

on Figures E-III-8 and E-III-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 drained 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-11. The 

result from the "F" borings are shown on Figure E-III-12 (Hart Crowser, 

1985a). 

Consolidation Testing 

Hart Crowser performed one-dimensional consolidation tests on relatively 

undisturbed samples of fine-grained sediment. The tests were generally 
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performed in accordance with ASTM D 2435. The results from the "MWB" 

borings are shown on Figure E-III-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). 
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Boring Log MWB-1 
SOIL DESCRIPTIONS 
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9.5 to 12 feet. 

Soft to stiff, wet. gray, slightly 
clayey, sandy SILT with interlJedded 
lenses of silty SAND. 

Bottom of Boring at 37.5 Feet. 
Completed 3/18/86. 
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Grain Size Classification 
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Plasticity. Chart 
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Boring Log MWB-2 
SOIL OESCRIPTIONS 
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Grain Size Classification 
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8.5 fine SANO 

MWB-5 S-7 17 .0 - Very sandy SILT ML 30 
18.5 

J-2013-02 A May 1988 
J- 1684 May 1986 
HART-CROWSER & associates, inc. 

Figura E-ID-6 
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BORING SAMPLE 
NUMBER NUMBER 

MWB-2 S-1 

MWB-2 S-2 

MWB-2 S-3 

MWB-2 S-3 

MWB-2 S-6 

MWB-2 S-14 
LIQUID LIMIT 

30 

DEPTH 
IN FEET 

l. 7 -
l. B 

2.0 -
3.5 

5.4 -
5.9 

6.1 -
6.6 

15.8 -
15.9 

45.0 -
46.5 L.L. 

P.L. 
p .I. 

PLASTIC LIMIT 
PLASTICITY INDEX 

40 50 
LiQUid Limit 

WATER CONTENT 
IN PERCENT 

NAT. L.L. P.L. P.1. 

66 48 · 31 17 

64 43 31 12 

35 36 28 8 

36 32 27 5 

43 27 25 2 

33 GNP 

use UNIFIED SOIL CLASSIFICATION 

GNP GRANULAR NON PLASTIC 

60 70 

CLASSIFICATION 

Clayey SILT 

Clayey SILT 

Clayey SILT 

Clayey SILT 

80 90 100 

USC 

ML 

ML 

ML 

ML 

Slightly sandy to ML 
sandy SILT 

Sandy SILT ML 
J·2013·02A May 1988 

. J· 1684 May 1988 
HART·CROWSER & associates inc. 

Figure E·fil-9 



Direct Shear Test Results 
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TEST BORING SAMPLE DEPTH WEIGHT NAT. ATTERBERG LIMITS CLASSIFICATION SOIL 
NUMBER NUMBER NUMBER IN FEET IN PCF LL PL Pl CLASS. 

I Vi\JB-2 S-6 16.2 - 116 33 Slightly sandy r.L 
16.3 to sandy SIL, 

II Mt·/B-2 S-6 16.4 116 ;s Sl i~htiy sandy ML 
16.5 to sandy SiLT 

ill M\!B-2 S-6 16.6 - 116 -,: j. Sl i~htly sandy 11L 
16. 7 to sandy SIL-;-

J-2013-02A May 1988 
J-1684 May 1986 
HART-CROWSER & associates inc. 

Figure E-m-11 



Triaxial Compression Tests 
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Ml,8-2 S-3 5.4 - 5.9 ML Clayey SILT 
MWB-2 S-3 6.1 - 6.6 ML Clayey SILT 

WATER CONTENT WET UNIT PRESSURE SHEAR 
IN PERCENT WEIGHT IN PSI STRENGTH STRAIN AT 
NAT. L.L. P.L. P.I. IN PCF CELL BACK (S,,) IN PSF F AILURF.: (Etl 
90 68 44 24 91 15 0 170 .19 
34 36 28 8 116 10 0 715 .20 
36 32 27 5 120 5 0 880 .20 

J·2013-02A May 1988 
J-1684 May 1986 

HART·CROWSER & associates, inc. 
Figure E-lll-10 
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WET UNIT 
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MWB-2 S-1 1. 7 - 66 45 48 31 17 Clayey SILT 96 
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15. 7 sandy SILT 
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Boring Log MWB-3 
SOIL OESCRIPTIONS. 

Very soft, wet. black. clayey SILT 
w1th numerous organics. 

Loose. wet. gray. silty SAND with 
occasionBl shell fragments. 

Medium stiff to stiff, wet. gray, 
sandy to very sandy SILT. 

Bottom of Boring ·at 18.5 Feat. 
Completed 3/19/86. 
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Gra,,et Sand 

UNIFIED WATER 
BORING SAMPLE DEPTH SOIL CONTENT 
NUMBER NUMBER IN FEET CLASSIFICATION CLASS. PERCENT 

Ml/B-2 S-12 35.0 - Very sandy SILT ML 31 
36.5 

MWB-2 S-14 45.0 - Slightly sandy SILT r:L 33 
46. 5 

MWB-2 S-15 so.a - silty. fine SArrn SM 29 
51. 5 

MWB-3 S-4 7. 0 - Silty, medium to SM 29 
8.5 fine SAND 

MWB-5 S-7 17. 0 - Very sandy SILT ML 30 
18.5 

J-2013-02A May 1988 
J- 1684 May 1986 
HAAT-CAOWSER & associates. inc. 

Figure E-ID-6 
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Boring 
SOil 
INTERPRETATION 

Log F-1 

Aooro1lffllll Qrovnd sw,t•c:• E10,ott0"'" Fe•t •31 MLLW 

Very soft, s1tur1ted, dark gray, very sandy SILT. 

(Chemical odor noticed wt thin upper 15 fttt of 
soil). 

1---· ------ ------------
Loose. s1turated, gray, very stlty SAND. 

~---------------------- -------· 
t\ed111n sttff, saturated, dark gray, sandy SILT. 

Vt,,. sttff , saturated, gray, sandy SILT. 

Bottcm of Boring et 49.0 Feet. 
Completed IZ/7/IJA. 
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Table B-1 - Summary of Results From No. 200-Wasb Tests 

Sample Sand Content Silt Content 
Boring Sample Interval (% Coarser thsn (% Finer than 
Number Number in Feet No. 200 Sieve) No. 200 Sieve) 

F-1 s-1 2.0 - 4.0 34 66 

F-1 S-2 7.0 ~ 9.0 38 62 

F-1 s-5 22.0 - 24.0 36 64 

F-1 S-9 42.0 - 44.0 84 16 

F-2 S-1 2.0 - 4.0 14 86 

F-2 S-3 12.0 - 14.0 67 33 

F-2 S-8 37.0 - 39.0 90 10 

F-2 S-10 47.0 - 49.0 82 18 

F-3 S-1 2.0 - 4.0 89 11 

F-3 s-4 17.0 - 19.0 24 76 

F-3 S-6 27.0 - 29.0 9 91 

F-3 s-9 42.0 - 44.0 80 20 

F-3 S-18 87.o - 89.o 31 69 

Soil 
Description u.s.c. 

Very sandy 
SILT 

Very sandy ML 
SILT 

Very sandy ML 
SILT 

Silty, fine SM 
SAND 

Sandy SILT ML 

Very silty, Sl'f 
fine SAND 

Slightly SP-SM 
silty, fine 
SAND 

Silty, fine SM 
SAND 

Slightly SP-SM 
silty, fine 
SAND 

Sandy SILT ML 

Slightly ML 
sandy SILT 

Silty, fine SM 
SAND 

Very sandy ML 
SILT 



Boring 
SOIL 
INTERPRETATION 

Log F-2 

01,i,th 

·Acpro11ma1t (iround Surl•c• El•w•11on 1n F•II ·34 MLLW Feel 
0 

1ery soft to very st1ff, saturated. gray, sa"dY 
SILT. 

• 

t4edi\lll dense, saturated, 9ray to black, s1 ightly 
silty to silty. fine SANO. 10 

.. 
20 

•• 

30 

•• 

•o 

•• 

Bottom of Borina at 49.0 Feet. 00 
Completed 12/12i84. 
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Table B-1 - Summary of Results From No. 200-Wasb Tests 

Sample Sand Content Silt Content 
Boring Sample Interval (% Coarser than (% Finer than 
Number Number in Feet No. 200 Sieve) No. 200 Sieve) 

F-1 S-1 2.0 - 4.0 34 66 

F-1 S-2 7.0 D 9.0 38 62 

F-1 S-5 22.0 - 24.0 36 64 

F-1 S-9 42.0 - 44.0 84 16 

F-2 s-1 2.0 - 4.0 14 86 

F-2 S-3 12.0 - 14.0 67 33 

F-2 s-8 37.0 - 39.0 90 10 

F-2 s-10 47.0 - 49.0 82 18 

F-3 s-1 2.0 - 4.0 89 11 

F-3 s-4 17.0 - 19.0 24 76 

F-3 S-6 27.0 - 29.0 9 91 

F-3 S-9 42.0 - 44.0 80 20 

F-3 S-18 87.0 - 89.0 31 69 

Soil 
Description u.s.c. 

Very sandy 
SILT 

Very sandy ML 
SILT 

Very sandy ML 
SILT 

Silty, fine SM 
SAND 

Sandy SILT ML 

Very silty, SM 
fine SAND 

Slightly SP-SM 
silty, fine 
SAND 

Silty, fine SM 
SAND 

Slightly SP-SM 
silty, fine 
SAND 

Sandy SILT ML 

Slightly ML 
sandy SILT 

Silty, fine SM 
SAND 

Very sandy ML 
SILT 



Boring Log F-3 
SOIL 
INTERPRETATION 
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Boring Log F-3 
SOIL 
INTERPRETATION 
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Boring 
SOIL 
INTERPRETATION 

Log F-3 

Medium dtnse to dense, saturated, gray to black, 
1l19htly 111t.)' to stley SAND lnterhyeM!d with 
undy SILT. 

Bott01n of Boring at 118.S Fttt. 
Completed IZ/14/84. 
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Table B-1 - Summary of Results From No. 200-Wasb Tests 

Sample Sand Content Silt Content 
Boring Sample Interval (% Coarser than (% Finer than 
Number Number in Feet No. 200 Sieve) No. 200 Sieve) 

F-1 S-1 2.0 - 4~0 34 66 

F-1 s-2 7.0 a 9.0 38 62 

F-1 S-5 22.0 - 24.0 36 64 

F-1 S-9 42.0 - 44.0 84 16 

F-2 S-1 2.0 - 4.0 14 86 

F-2 s-3· 12.0 - 14.0 67 33 

F-2 s-8 37.0 - 39.0 90 10 

F-2 S-10 47.0 - 49.0 82 18 

F-3 S-1 2.0 - 4.0 89 · · 11 

F-3 · S-4 17.0 - 19.0 24 76 

F-3 S-6 27.0 - 29.0 9 91 

F-3 S-9 42.0 - 44.0 80 20 

F-3 S-18 87.0 - 89.0 31 69 

Soil 
Description u.s.c. 

Very sandy 
SILT 

Very sandy ML 
SILT 

Very sandy ML 
SILT 

Silty, fine SM 
SAND 

Sandy SILT ML 

Very silty, SM 
fine SAND 

Slightly SP-SM 
silty, fine 
SAND 

Silty, fine SM 
SAND 

Slightly SP-SM 
silty, fine 
SAND 

Sandy SILT ML 

Slightly ML 
sandy SILT 

Silty, fine , SM 
SAND 

Very sandy ML 
SILT 



Consolidation Test Results 
Stress In TSF 
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Direct Shear Test Results 
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Boring Log 
SOIL 
INTERr'RET Al ION 

S-2 

Oeolh 
feel 

....-~~~~~~~~~~~~~~~~~--, 0 

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

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

Po\e~ium dense, saturated, black., stlty, fine SAND. 

Loose, saturated, black, laminated seams of very 
silty, fine SAAD and sandy SILT. 
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Boring 
SOIL 
INTERPRETATION 

Log S-2 

D•oll'I 
re,1 

~~~~~~~~~~~~~~~~--, !IO 

Loose to medtum dense, saturated, dark gray, 
laminated seams of very silty, fine SAND and 
sondy SILT. 

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

55 

60 

65 

Medi1.111 stiff to very stiff, saturated, dark gray, 
very sandy SILT. 

Bottom of Boring at 84.0 Feet. 
Completed 11/19/84. 
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Boring 
SOIL 
INTERPRETATION 

Log S-3 

Aopro1IIT'llle Mud11n• El•••llon In feel -28 (MLLW) 

Very loose, saturated, black, stlty, fine SANO. 

---
Soft to very soft, saturated, black, very sandy 
Sill wlth seams of organic SILT. 

>----- --- --- --- --- --- --- --- ---
Loose to medium dense, saturated, black, 
laminated layers of silty, fine SNiO and sandy 
SILT. . 

Bottom of Boring at 48.0 Feet. 
Completed ll/lS/84. 
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Probe Log MWP-1 
Approximate Surface Elevation in Feet -40 
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Probe Log MWP-1 

Pore 
Pr-essure 

in tsf 

Dyn. Pore 
Pressur-e 

Ratio 
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Soil Interpretation 

Very soft, sensitive, fine-grained . 

Medi um dense SAND. 

~ Sandy SILT lens. 

- Sandy SILT lens 

Mediun stiff to stiff, sandy SILT . 

Mediwn dense SAND . 

Bottom of Probe at 37.5 Feet. 
Completed 3/22/86. 

J-2013-02A .May 1988 
J-1684 March 1986 
HART·CROWSER & associates inc. 
Sheet 2 of 2 Figure E-I-6 



/ 
! . 

__ .:..~-.: 

Probe Log. MHP-2 
Approximate Surface Elevation in Feet -36 
CMLLW=0) 

Cone Pen et r a.t I on Res I st a.nee In tsf Sleeve Friction 

Measured Friction Ratio, 

---Corrected In tsf percent 

" 58 lllB 158 21lB " .5 1 1.s a a 2 4 6" 

" .------,.-------.-----~----~ 

111~LIII 
20 

+' 

" D 
<+-

C 

D 30 
0 

" ... .. 
:, 
Ul 

3 
0 

40 
0 

al 

.c 
+' 
C. 

" C 

50 

J-2013-02A May 1988 
J-1684 March 1986 
HART-CROWSER & associates inc. 
Sheet 1 of 2 Figure E-I-7 



,,--
,--~·· 

Probe Log MWP-2 
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Soll Interpretation 

Very soft, sensitive, fine-grained . 

Loose to medium dense SAND. 

Medium stiff to stiff, sandy SILT . 

Loose to medium dense SAND:to silty SANO. 

Loose to medium dense, silty SAND to sandy SILT. 

Bottom of Probe at 58.0 Feet. 
Completed 3/21/86. 
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