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[. INTRODUCTION

The Wisconsin Department of Natural Resources (WDNR) has proposed sediment removal from a
stretch of the Kinnickinnic River, from Becher Street to Kinnickinnic Avenue located in the City of
Milwaukee, Wisconsin. As part of this initiative, the U.S. Army Corps of Engineers has determined
that certain engineering aspects of the project warrant a subsurface geotechnical investigation to
evaluate the stability of the seawalls and unprotected riverbanks along this section of the river prior
to sediment removal. This determination will be provided by Barr Engineering Company (Barr) of
Minneapolis, Minnesota.

Coleman Engineering Company (CEC) was retained by Barr to perform surveying, field drilling,
geotechnical laboratory testing, sheet-pile wall surveying and parallel seismic surveying. These
services included field drilling and sampling at boring locations provided by Barr, laboratory testing
consisting of visual soil classifications and physical laboratory testing as deemed necessary to
correctly classify the soils, surveying the dimensions and elevations of existing structures and boring
locations along the river banks, seismic testing to identify the bottom of the existing sheet piles and
preparing a summary report describing the activities associated with this project.

CEC is responsible for the above-noted services. Interpretation of the data and all other aspects are
the responsibilities of others.

II. FIELD PROCEDURES

Field Drilling and Sampling

The drilling services required for this project consisted of six (6) soil borings located within the site
area. At the direction of Barr, all six borings were to be drilled to a depth of fifty (50) feet. Actual
completed depths for the six borings range from 42.2 feet to 53.8 feet deep. In addition, three (3) of
the borings would be completed with 2 12 PVC casing to facilitate the placement of a geophone
below the surface for parallel seismic testing.

Drilling was completed by a CEC drill crew present on-site from April 18 to April 27, 2006, using
4%, inch hollow-stem augers (HSA) powered by a Diedrich D-50 drill. Hollow-stem augers act as
continuously-advanced steel casing to prevent soils from collapsing into the open borehole. The
hollow augers were advanced to the sampling depth, and sampling tools were then lowered down
through the augers to sample undisturbed soils below the tip of the augers. Drilling and field
sampling were performed in accordance with ASTM D-1586, "Penetration Test and Split Barrel
Sampling of Soils" with a 2-inch O.D. split spoon, and with ASTM D-1587, “Standard Practice for
Thin-Walled Tube Sampling of Soils for Geotechnical Purposes”. One hundred (100) split-spoon
samples and eight (8) thin-walled tube samples were obtained.

Soil cuttings generated from the test drilling were contained in 55-gallon drums and staged on site
until they could be picked up for disposal. CEC retained the services of OSI of Milwaukee,
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Wisconsin, a licensed waste disposal contractor, to effectuate appropriate disposal.

A field log was prepared for each boring during exploration which contained the work method,
standard penetration test (SPT) data, samples recovered and the indication of the presence of various
soil types/conditions. Pocket penetrometer and torvane tests were conducted and recorded in the
field only for soil samples identified as lean clays (CL), the silts and organic silts (ML and OL)
being observed to occur generally in a soft to very soft condition. The field logs were submitted to
CEC’s Iron Mountain laboratory along with the soil samples for evaluation of the subsurface
information and preparation of the final boring logs. Rough field and final typed boring logs are
presented in Appendix E.

Three (3) of the test borings (S-1, S-3 and S-5) were completed with 2 12" PVC casing extending to
the bottom of the borehole. This casing was grouted in place with neat cement grout to securely
anchor the casing and provide a continuous connection to the borehole walls. The casing was filled
with water to prevent it from floating out of the borehole before the grout set. The casing was
abandoned upon completion of the seismic survey by filling with bentonite chips and cutting the
casing off below grade before reclaiming the site.

Access to the test boring locations required that all property owners be notified in advance. Verbal
notification was provided at least five days in advance of CEC being on site. Additionally, boring
S-1 was located along a steep embankment just west of the Gillen Company parking area. This
location required temporary removal of heavy ornamental chain and an elaborate system of cribbing
with a drilling platform to safely access the site and complete the drilling. Photographs of this site
are presented in the project photographic log in Appendix J.

Tie-back Survey

The tie-backs associated with anchoring the sheet pile wall were surveyed to document the existing
condition of the sheet pile wall. Tie-backs were identified on the face of the wall and measurements
were taken to locate the horizontal location as well as the vertical placement on the face of the wall.
CEC Drawing No. H documenting the existing locations of tie-backs is presented in Appendix H.

Parallel Seismic Survey

After completion of the drilling, three test borings (S-1, S-3 and S-5) were selected for parallel
seismic testing to establish the bottom of the sheet-pile wall. Within these borings, a geophone was
lowered down each boring and the sheet-pile wall was struck smartly with a sledge hammer. The
energy was received by the geophone, recorded, and plotted in order to determine the elevation of
the base of the sheet-pile wall. A more detailed description of this activity as well as results of this
investigation are included in Appendix I.

The boring locations were selected and established in the field by Barr with direction from the U.S.
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Army Corps of Engineers. Figure 1 in Appendix A shows the project location, Figure 2 in Appendix
B shows the individual boring locations.

IIT. LABORATORY PROCEDURES

All field samples collected were visually classified in accordance with ASTM D-2488, "Description
and Identification of Soils (Visual-Manual Procedure)”. Laboratory testing of collected soil samples
was assigned by Barr under the direction of the U.S. Army Corps of Engineers and included tests for
moisture content, Atterberg limits for cohesive soils, combined mechanical/hydrometer grain-size
analyses, specific gravity, unit dry density, unconfined compression, and CIU triaxial compression
with pore pressure. CEC retained the services of Soils Engineering Testing, Inc. (SET) of
Bloomington, Minnesota to perform the requested CIU triaxial compression testing of particular
undisturbed samples. SET also performed moisture content, dry density, Atterberg limits, and
hydrometer grain-size analyses on these same samples. Individual test reports for all laboratory tests
are included in Appendix G.

The final boring logs contain both factual and interpretive information. It should be emphasized that
any recommendations are based only on the final boring logs. On the final boring logs, horizontal
lines designating the interface between differing materials encountered represent approximate
boundaries. The transition between soil layers is typically gradual.

IV. SITE CONDITIONS

The predominant soil types disclosed throughout the area of investigation are cohesive soils
including silt (ML), organic silt (OL), and clay (CL and CH). Some peat (Pt) was observed in the
upper areas of Borings S-4 and S-6, and throughout the site are scattered thin seams of sand (SP-
SM) and silty sand (SM). Borings S-1 and S-5 encountered probable bedrock between 42.2 and 46.5
feet deep. We recommend that you review the subsurface soil information presented on the
respective boring logs for each section of the site for more in-depth site-specific data.

Groundwater was found between 4.2 feet and 10.1 feet deep. Long-term monitoring of groundwater
was not part of the scope of this project; therefore, the water level information indicated on the final
logs is accurate at the time of drilling only. Groundwater levels vary greatly depending on
meltwater, runoff, time of year, amount of precipitation, and other factors, and are likely directly
related to water elevations in the Kinnickinnic River. It should, therefore, be expected that different
groundwater levels may be encountered at other times throughout the year.

k ok ok ok sk sk ok ok

Coleman Engineering Company 3 Subsurface Exploration Kinnickinnic River
Barr Engineering Company
May 2006



APPENDIX A

FIGURE 1: PROJECT LOCATION DRAWING
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APPENDIX B

FIGURES 2: BORING LOCATION DRAWINGS
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APPENDIX C

CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES
(UNIFIED SOIL CLASSIFICATION SYSTEM)



COLEMAN ENGINEERING COMPANY
635 Circle Drive
Iron Mountain, Michigan 49801

CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSLS

ASTM Designation; 1D-2487 -83
{Based on Unified Soil Classiftcation System)

Seoil Classification

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests* Group
. Group Name”
Symbol P
Coarse-Grained Soils Gravels Ciean Gravels Cuzdandl <Cec<3" GW Well-graded gravel !
More than 50 % relained on More than 50 % of coarse Less than 5 % fines® . It . ¥
No. 200 sjcve fraction retained on No. 4 Cu<dandlor > Ce>3 GP Poorly graded pravel
sieve Gravels with Fincs more  Fines classily as ML or MH GM  Silty pravel’ o
Q aol .
than 12 % fines' Fines classify as CL or CH GC Clayey pravelt ¢!
Sands Clean Sands Cu>6and | <Ce< 3 Sw Well-graded sund
50 % or more of coarse Less than 5 % fines” . E . A eord |
fraction passes No. 4 sieve Cu<6andior1>Cc>3 SP Poorly graded semd
Sands with Fines Fines classify as ML or MH SM Sitty sand®™?
PRI ]
More than 12 % fincs Fines classify as CL or CH SG Claycy sand®"!
Fine-Grained Soils Silts and Clays inorganic Pl > 7 and plots on or ebove *A” linc! CL  Leanclay®-"
50 % or more passes the l.iguid limit less than $0 VT , KL
No. 200 sicve Pl <4 or plots below “A” linc ML Sil
organic Liguid limit— oven dricd <075 ol Organic clay® "~
Lignid limil- not dried : Orpanic silt* *M©
Silts and Clays inorganic Pi plots on or above "A™ line Cil  Fatclay*"™
Fiquid limit 50 or more PI plots below A" ling MH  Elasticsil®"*
organic thmg :J:m::l - ovcr(; ‘dr‘;cd <075 OH Organic clay™' ™"
1quid limit — not dric OT[_:ﬂHiC silkLMe
PT Peat

Highly organic soils

Primarily organic maler, dark in color, and orpanic odor

PLASTICITY INDEX(PT)

sieve.

* Based on the maierial passing the 34n. (75-mm)

5 If field sample contained cobbles or boulders, or

both, add “wilh cobbles or boulders, or both™ to group
nanie.

© Gravels with 5 1o 12 % fines require dual

symbols:

OW-GM well-praded gravel with silt
GW-GC well-graded gravel with clay
GP-GM poorly graded gravel with silt
GP-GC poorly graded gravel with clay

P Sands with 5 to 12 % fings require dual

symbols:
SW-SM well-graded sand with sil
SW-SC well-graded sand with clay

ECus De/Tho

sand” to group name.

% If fines classify as CL-ML, usc dual

symbul GC-GM, or SC-SM.

" If fings are organic, add “with organic

fines” 1o group name.

"1 soil contains > 15 % gravel, add “with

gravel™ lo group name,

(D)’
Do x Do

¥t soils contains > 15 % sand, add “with

L If soil contains > 30 % plus No. 200,
predominantly sand, add “sandy” to group name,

™ If soil contains > 30 % plus No. 200,

Tame,

%Pl > 4 and plots on or above “A” line.

Y Pl < 4 or plots below “A” line.

YIT Atterberg limits plot in hatched area, soil

is a CL-ML, silty clay.

¥ 1rsoil contains 15 10 29 % plus No, 200,

add “with sand” or “with gravel”, whichever is

¥ Pl plots on or above "A™ line.
QPi plots below “A” line.

SIEVE ANALYSIS

predominately gravel, add “pravelly” to group

SP-SM poorly graded sand with silt predominant. | CVE K
SP-SC poorly graded sand with clay POt R A T zlco
] A &
100 Qr 0
co N - =
- — 7 \
For classification of fine-grained soils 2 \
and fine-grained fracfion of coarse-grained - o ¥ 21 e el R 1 11 e
50115, 4 = =
o AL e "N :
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.| Herizentol of P1=4 to LL=25.5, o : \f«/ 60 | Ao | e - —#0
1 - - S N o "o
wl " PI=073(LL-20) 7 o e o ) W
Equation of "U™-line A Q e \ -
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APPENDIX D

SOIL EXPLORATION-GENERAL NOTES AND LEGEND



SOIL EXPLORATION
General Notes and Legend
COLEMAN ENGINEERING COMPANY

635 CIRCLE DRIVE
IRON MOUNTAIN, MICHIGAN 49801

Telephona: (806)-774-3440 Fax: (806)-774-7776

Deascriptive Soll Classlficatlon
ASTM D2487/2488

GRAINSIZE TERMINOLOGY

Soll Fraction Particle Size U.S. Standard Sieve Size
Boulders . Larger Than 12" _ o __ Largoer than 12"
Cohbles . _ _ _ _ . oo to12" L . o ¥to12”
Gravel; Coarse _ _ - A L . . 34" 10 3"
Fine _ _ ) .. 4.76mm to 34" #4 to 314"
Sand: Coarse._ . _ ___ ___._ 2.00mmto 4.76mm . _ - #M0towd
Medium _ _ _ _. -~ - 0.42mm to 2,00mm ... . KR40 to #10
Fine ___________ 0076mmto0.42mm _ _ _ _ _ _ _ #200 to #40
SIR . wmm spumraas o~ .0.008mm to 0.07T6mm  _ __ __ _ _ Smaller than #200
Clay ooz S Smaller than 0.005mm = _ Smaller than #200
Plasticity Characterietics difforentiate between allt and clay
GENERAL TERMINOLOGY RELATIVE DENSITY
Physlcal Characteristics Torm “N* Value
Color, molsture, graln shaps, finoness, etc. Very Loosoe _. . 04
Major Constituents Loose_ _ . . . . _ 410
Clay, siit, sand, gravel MedulmDense . . _. 10-30
Structure Dense _____ .. __.. . . 30-50
Laminated, varved, fibrous, stratified, Very Donse . . _ _ _ Over 80
comented, flssured, eic.
Gaologic Origin
Glacial, alluvlal, eotian, resldual, atc.
RELATIVE PROPORTIONS CONSISTENCY
OF COHESIONLESS SOILS
Term q, (tons/aq.ft.)
Proportional Deflning Range By
Terms Percontagee of Walght Veory Soft .. __ . 0.0t0 0.25
Trace . _ .. _ ________ oo 0%-5% Soft ... . .. 026t00.50
Some __ .. _______. 6%-12% Medium . . _ 0.560t0 1.0
With _ _ camRNEDILL L 12%-30% Stiff _ _ 1.0tc 2.0
-Y{io. slity, sandy) _ . 30%-50% Very Stiff S ... 20to40
Hard _ .. .  _ _ .. Oveor 4.0
ORGANIC CONTENT BY PLASTICITY
COMBUSTION METHOD
Soil Description Loss on Ignition Torm Plastic Index
Non-Organic _ _ _ . _ _ Lese than 4% None to Slight 0-4
Organlc SitUClay . - . - . _ 4%-12% Slight _ 57
Sedimentary Peat _ . _ 12%-50% Medium . 8-22
Flbrous and Woody Peat More than §0% High to Very High Over 22

The penatration resistance, N, Is the summation of the numbaer of blcws required to effect two
succesive 8 penatrations of the 2 split-barel sampler. The sampler Is typically driven 18" wilh a 140
Ib. welght falling 30" and is seated to a depth of 6" before commancing the standard penetration tast.
wWhen driven 24" iha "N" is the aum o¢f the blows of the second and third 8" Incremant.

Symbols
DRILLING AND SAMPLING

RB-  Rollar Bit

RC- Rock Coring

Rock Quality Designator
CW-  Cloar Water

DM-  Drilling Mud

Hollow Stem Auger
Solid Stem Auger

HA-  Hand Auger

SPT- Standard Penetration Teet

2585- 2" Diameter Split-Barrel Sample
385- 3" Dlameter Spiit-Barrel Sample
25T- 2" Diamater Shelby Tube Sample
38T- 3" Dlameter Shelby Tube Sample

PS- 3" Diameter Piston Tube Sample
AS-  Augar Sample

WS-  Wash Sample

NR-  No Recovery

VS- Vane Shear Test

T- Torvane Shear Test

BS-  Bag Sampie

GS-  Grab Sample

Q- Penetrometer Reading, tsf

Oy Unconfined Strength, tsf

LABORATORY TEST

w- Molsture Content, %
LL- Liquid Limit, %

PL- Plastic Limit, %

SL- Shrinkage LImit, %
- Loas on Ignition, %
DD-  Dry Density, paf

WATER LEVEL
MEASUREMENT

Water Level During Drilling
Watar Level After Drilling
Water Lovel at Time Shown 1
Water Lovel at TIme Shown 2
Water Lovel at Time Shown 3
Water Lovel at Time Shown 4
Ho Water Encountsred
Before Casing Removal
After Casing Removal

4G 4 G

gz
3F

ACR-

Note: Water lavel measurements shown on the
borting logs represent conditions at the Ume
Indlcated and may not reflect static levels,
espacially In cohaslve solls.




Hole No. S-1

Grest Lakes and Ohio River Detroit OF 3 SHEETS
I.FROJECT I3 SEEAND TYPECF BIT 4 14" HSA
Kinnickinnic River Stahility Analysis and Dredaing Study 11. DATUR FOR ELEVATEY N SHOWN (TEM or MSL
2. L ATE N isoorlinak s of Ston LD 55
M 3739255661, E 2558060.9663 12. MANUFACTURESS DESIGNATION OF DRILL
3. DRILLING SGENC Diedrich D-50
Coleman Engineering Co. I3, TOTAL HO . OF OVER- 'DETUREED VUNDETUREED
4 HOLE NG, (85 5 hown O CIrawlig : EUFDEN SAMPLES TAKEN | a3 | 1
e ancd 1k vamb=n =-1 AL A B R 0
5.MAMEDF DRILLER G T N
Randy Ochs I5. ELEVATKIN GROUND WATER 5762
6. DIRECTKIH OF HOLE R STARTED i MPLETED
L ER L
[X] VERTICAL []INCLINED 0.0 DEG. FROM VERT. Apr 18, 06 Apr 18, 06
7. ELEVATEIN TP & F HOLE S84 4
7. THE:KMESS OF OWEREURDEN 0
1% ToTAL CORE RECOVERY FOR BORING M
& DEPTH DRILLED INTD Rz 0 ; : .
19, ZIENATUREDF INSPECTOR
9. TOTAL DEPTH OF HOLE 422
CLASSIF AT O F MATER 8L SHMPLE SEMNMFPLE FEMAF EZ
ELEVETIGH ODEFTH LECEND DEscrption REZIY- IMTERWAL (Orllieg] tme, wake r kes, cept
ERY - weathe g, ¢, Hs Ky Mcant
d 1] [ i ] T q
FlLL | topsof, wgEvel, asphal, st 0.5 27 50T, 1408 wi., 20" dmp
0o Coom, Fefererce 1V Stade Plame
1.5 Sowth Zore
NA 027 grid, Slew, Chbun: MGLOES
Sampke A, Q- 1.5
Se82.9 1.9 -2
EILL Soft, shightly plastic, medivw bmwe samdy 0.6 (=
s, tace gravel, kace asphalt chuns, dace 1.5 sampe 2, 1.97- 3.0
mots, moist an -1
=)
534.2 3.2 22 o R
L) Very 5o, shightly plastic, bown clayey an Sample 3, 3.0°- 4.3
SILT | trace sand, trace gravel, wet 4.5 :3';"?
79,9 4.5
TWL) Very sofd, shightly plastic, bmuwn clayey 0.3 Sampke 4, 4.5°- G.0°
ST, krace samd, bace gravel, wet 4.3 447
6.0 i)
a78.d 6.0
ML) Very sof?, shightly plastic, bmowr clayey 0n.a Sapnke 5 B0°- 75
ST | tace sand, frace gravel, wet 6.0 ;ﬂ: i ;
7.a 2]
774 r.a r
_:_:_: (OL) lery 50}, slightly plastic, danr gray
S76.9 7.a - — — IILDE'G“AMG ST sore sand, kace grave!, hace
L oo, weed 1.0 , 5
|| (OL) Very 5ok, sightly plastic, darr gray 7.5 Eﬂm ;f G
_! - — — | ORGAMC SNT | some samd, drace gravel, face a0 7)
T - — — | wood, el
575.4 80— —|
- — — | (OL) Very sof, slightly plastic, dan gy 0.6 Samnle 7500 0.5
- — — | ORGAMC SNT |, some samd, dace gravel, face o Sk ¥
reTCr e 823
[ ] pood, ped 0.5 51
crd o apo [eenCeEd 402 Laverof wood at 10,7 8 10.2°
573.0 105 LT ] v toose, dantrgry, SILTY SAND | fine fo
. With {, joF, wet
j}xf;’:ﬁffﬁfﬂam gravel, face oganics, we ?ﬂ.ﬁﬂf 1.3 ss | Samole 8 105 - 120
;;;;.r’:{;;i [OH _ORGAMC SILT |, Mighly plastic, with sand, 420 H"
;_f;fj_;f Fofe olay
i
5724 120 L
L | (O Wery soft, shightly plastic, dartr gray 1.0 Samnle 9 4200 - 435
| ORGAMC SIT |, trace wood, wet ol o
:_:_:_ 13.9 2]
570,59 i35 e
_:_:—: (OL) Very 5o, sightly plastic, darr gray 0.5 Samnle 40 435~ 45.0°
T T 7| ORGANG ST |, trace wood, wet v Tl o
:_:_:_ 15,0 2]
569.4 1350 F— —|
- — — | (OL) Very 5o, slighlly plastic, dan gray 7.0 Samle 44 450 16,5
| T | ORGAMGC SKT | trace wood, wet Er N e i
- — — 16,5
Ereliir Sy (=)
Se8.2 162 [ ] 1827
567.5 165 [ sP-s0 toase, lght bmwn five fo coarse
400 i, 3 ! ot
ﬁ;ﬁ*{f;fll[_ some s, bace gavel, we ?G.ﬁﬂ( 4.0 sas | Semne 2z rm5 10w
;;;;.r’:{;?; [OH _ORGAMC SILT |, Mighly plastic, with sand, 40 H?
j;ﬁj;f With clay
et
7
565,49 18.0 TFein
_:_:—: (OL) Very 5o, sightly plastic, greem's gray 1.0 Samale 43 18.0°- 49.5°
- T 7| ORGANMC SIT | some shells, trace wood, wet B |
se5.5 | tmE [ — o 185 I @
I (5P-50d) Loose, Mgkt drown, five to coarse
l EAND | some s, face gravel, Face omanics,
1] 1| et e
S64.8 19.8 .,-“’. ,-” : 198" : Sample {4, 19.5°- 2907
EMG FORM 1935  PREVEIUS EDITENS AR EO B0 LETE. FROJECT HOLE N
MAE Ti modded By GC A 1548 Flnnkkln: Fhe r Sl aeaks b anc Dk g St =-1




Hole No. S-1

Grest Lakes and Ohio River Detroit oF 3 SHEETS
I.FROJECT I3 SEEAND TYPECF BIT 4 14" HSA
Kinnickinnic River Stahility Analysis and Dredaing Study 11. DATUR FOR ELEVATEY N SHOWN (TEM or MSL
2. L ATE N isoorlinak s of Ston LD 55
M 3739255661, E 2558060.9663 12. MANUFACTURESS DESIGNATION OF DRILL
3. DRILLING SGENC Diedrich D-50
Coleman Engineering Co. I3, TOTAL HO . OF OVER- 'DETUREED VUNDETUREED
4§ HOLE MO (88 5 hown on clrawing : EUFRDEN S8MPLES TAKEN | 23 | 1
e ancd 1k vamb=n =-1 AL A B R 0
5.MAMEDF DRILLER G T N
Fandy Ochs I5. ELEVATKIN GROUND WATER 576 .2
6. DIRECTK)H OF HOLE e STARTED O MPLETED
L ER L
[X] VERTICAL []INCLINED 0.0 DEG. FROM VERT. Apr 18, 06 | Apr 18, 06
7. ELEVATEIN TP & F HOLE ood .4
T.THE:FMESS OF OWERBURDEN 0
1% ToTAL CORE RECOVERY FOR BORING M
& DEPTH DRILLED INTD R 0 ? ; :
19, SIGHATUREOF INSPECTOR
9. TOTAL DEPTH OF HOLE 422
CLASSIF AT O F MATER 8L SHMPLE SEMNMFPLE FEMAF EZ
ELEVETIGH ODEFTH LECEND o o REZIY- IMTERWAL (Orllieg] tme, wake r kes, cept
(Dezcriaten) ER'Y S weathe rlvg, ¢, W5 kpucant
a I = a g T Q
(CL) She¥, plastic, bmwn CLAY, trace gravel, 234
trace samd, moist 18.5 (7l
2.0 per.=1.25, torvame=1.2
Se3.4 210
Sez.4 2210
(CL) Very she¥, plastio _bﬂ:-uﬁ- CLaY | trace il Sample 15, 22,07 23.5°
gravel, trace sand, fodst .G 221 Gd B
pen. =35, borvare =125 [Enal wheel)
S04 235
Sar.4 2710
(L) l::'e;].r ST, pﬂ.‘;aﬂn: _bﬂmuﬁ CLAY | trace 2.9 . Sample 16, 27.07- 28.5°
gaver, idce 5dmd, o > artistarhed
283
per. =175, orvame =31
5951 283
S92.4 2.0
(L) lery a7, plasiic _tlﬂ:-m'i- CLAY | tace 1.0 Sample 17, 32.07- 33.5°
gravel, tace samd, folist 320 A5G
pern. =07, forvame =21
S04 35
474 a7
(L) l::'e;].r ST, Pﬁﬁﬂm _bﬂmnﬁ CLiAY | trace 1.4 s Sample 18, 37.07- 38.5°
GYE T o PR Rl A : 1-2-50¢0.3, bouncing
383 | g
pen.=1.9, forvame =24
2438 8.3
Criler’s mode cobblerbowider 38074 42,27
fard arilling 39,07 ko 4227
EMG FORM 1935  PREVEIUS EDITENS AR EO B0 LETE. FROJECT HOLE N
MAE Ti modded By GC A 1548 Flnnkkln: Fhe r Sl aeaks b anc Dk g St =-1




Hole No.

S-1

Grest Lakes and Ohio River Detroit OF 3 SHEETS
I.FROJECT I3 SEEAND TYPECF BIT 4 14" HSA
Kinnickinnic River Stahility Analysis and Dredaing Study 11. DATUR FOR ELEVATEY N SHOWN (TEM or MSL
2. L ATE N isoorlinak s of Ston LD 55
M 3739255661, E 2558060.9663 12. MANUFACTURESS DESIGNATION OF DRILL
3. DRILLING SGENC Diedrich D-50
Coleman Engineering Co. I3, TOTAL HO . OF OVER- 'DETUREED VUNDETUREED
4 HOLE NG, (85 5 hown O CIrawlig : EUFDEN SAMPLES TAKEN | a3 | 1
e ancd 1k vamb=n =-1 AL A B R 0
5.MAMEDF DRILLER G T N
Randy Ochs I5. ELEVATKIN GROUND WATER 5762
6. DIRECTKIH OF HOLE R STARTED i MPLETED
L ER L
[X] VERTICAL []INCLINED 0.0 DEG. FROM VERT. Apr 18, 06 | Apr 18, 06
7. ELEVATEIN TP & F HOLE S84 4
7. THE:KMESS OF OWEREURDEN 0
1% ToTAL CORE RECOVERY FOR BORING M2 %
& DEPTH DRILLED INTD Rz 0 ; : .
19, ZIENATUREDF INSPECTOR
9. TOTAL DEPTH OF HOLE 422
CLASSIF AT O F MATER 8L SHMPLE SEMNMFPLE FEMAF EZ
ELEVETIGH ODEFTH LECEND o o REZIY- IMTERWAL (Orllieg] tme, wake r kes, cept
(Dezcriaten) ER'Y S weathe rlvg, ¢, W5 kpucant
a I = a g T Q
a2 422
_ N Sanple 19, 42.2°- 43.5°
' o Bordrg -..ﬂn'g'e-r Crilling FEisal SO0 - -
samle of o el D e
(Lifestome | Nl of crushed bedmaol e
augers
After 24 hows, water level 827
EMG FORM 1935  PREVEIUS EDITENS AR EO B0 LETE. FROJECT HOLE N
MAE Ti modded By GC A 1548 Flnnkkln: Fhe r Sl aeaks b anc Dk g St =-1




Hole No. S-2

Great Lakes and Ohio River Detraoit OF 3 SHEETS
I.PROJECT 0. SEEAND TYPECF BIT 414" HSA
Kinnickinnic River Stahility Analysis and Dredaing Study 1. DATUR FOF ELEVATEY N SHOWN (TERM or MSL
2 LOCATE N @ooriiaks of Saton IS0 55
M 374531 .35851, E 2555287 7812 2. MAHUFSCTURESS DESIGHATISN OF DRILL
3. OFILLING &G ENCY Diedrich D-50
Coleman Engineering Co. I3, TOTAL HO . OF OVER- 'DETUREED VUNDETUREED
b HOLE N, (8 5 hown on drawlig : EURDEN SAMPLES TAKEN | 15 | 2
e ancd 1k vamb=n 5-2 — — -
= HAMECTF DFILLER . TOTAL MUMEBER CORE BOXES 1}
Randy Ochs I5. ELEVATIIN GROUND WATER 579.8
6. OIREZTEH & F H3LE A STARTED COMPLETED
[X] VERTICAL []INCLINED 0.0 DEG.FROMVERT.| Apr 27, 06 | Apr 27, 06
i7. ELEVATIIH TP G F HOLE 534.0
T.THEZFNEZS GF OWEREBEURDEN I}
18. TOTALZORE REZGVERY FOR BORING M %
G.0EPTH DEILLED INTZ2 RiCZH I} - - ~
19 SIGHNATURECF INSZPEZTOR
S9.TOTALDEPTH OF HOLE 1.0
CLASSIF AT O F MATER 8L SHMPLE SEMNMFPLE FEMAF EZ
ELEVETIGH ODEFTH LECEND DEscrption REZIY- IMTERWAL (Orllieg] tme, wake r kes, cept
ER'¥ - weatherhig, e, K3 kpnhcant
a Ix n: d g 1 |
W e GRavEL 0.6 27 EPT, {408 wi., 207 dmp
9838 0.9 lo ¥ o ra) 0.4, 0.0 | Coom. Refermnce: W) State Plame
[EILL) | dart bmoom, e do coarse, sty samd, 2.0 Sowth Zore
trace grave!, kace mots, bose, modist NA 027 grid, Slew. Chbuni: MGLOES
Sample {7, 0.07- 207
*F3-3
(8]
5820 210 _
FILL , 5o, slightly plastic b we sit, with g vel, 1.2 Fhok stich it shoe
H'lw?-FEl'?‘l:ll. Foist 20 Sﬂl‘ﬁ‘ﬂl’? 2. 20°- 4.0
4.0 G-
()
SEIII.III_'! 4.0
—F FlLL | weedivns dense, o, fime fo coarse 0.9 Sample 2, 4.07- .07
samd, some gravel, some s, wel at 5.4 4.0 2210
6.0 2]
Fhok stuck in shoe
Maderat 4.27
575.0 5.0 .0
ML) Soid, slightly plastic, bmws ST, tace 1.0 Sample o, 6.07- 307
sand, dace gravel, wet 6.0 7-ae
2.0 (17
SFF.0 F.a Far
Lol CEP-S) M dlerese, daty blacd, fine do
| zoarme SAND | sore S, face grave!, tace
wood, wed
Sra.0 a0 .
Lo (5 P-E) Mediu dlense, greenish-0m Wy, fiee 1.4 Sampke 5, 8.00- 1007
| 0 coarme SAND |, some s, face gravel, weld R B-5-4-3
Fa.0 (a)
Srd.0 o0 AR
A1 FEP-S) Loose, grayish-bimuey, five fo coarse 0.a Sampke &, 0.07- 4207
1 2anD | some s, bace gravel, wet ELRY S-1-1
2.0 (=]
2.0 {120 2.
A4 (EP-50) Very boose, grayish-bmm, fiee fo 1.3 Sample 7, 42.07- 1407
| zoarre SANMD | some S, face grave!, wei 2.0 i T
o[
5708 122 [ 132
WL Very sof}, sghtly plaskic, darr bows ST,
trace grAave!, trace sand, face amanics, wet
S 4.0
L) Very sof?, shightly plastic, dari bmwn SILT, 0.3 Sampke 8 94.07- 1607
trace sand, frace wood, wet 4.0 WM. 549
16.10 i~
5630 16.0
L) Very sof?, shightly plashic, dark Dmown 1.4 Sampke 9, 96.07- {807
SARDY AT | face wood, wet 16.0 Wioeez
ja.0 i~
S5G. 0 {g.0 {807
o] (S P-S0) Medfum demse, dar Bmw, fiee o 29 Sample {0, 18.07- 2037
3633 18.3 oL eoarme SAMD | some s, wetd 18.0 Unidisterbed
P 2.5 20.3
f’,f;j,r;j fOH _ORGAMGC SILT |, gray-hlack, highly
;}:,}-f;,;};.-’;} plasto, with samd, some clay
ot S
,;f}_,,f,-’:_-:"
EMG FORM 193F  PREVEUS EDITKNG ARECBDOLETE. RRIERT: _ HOLE HEs.
MAE Ti modded By GC A 1548 Flnnkkln: Fhe r Sl aeaks b anc Dk g St =2




Hole No. S-2

Grest Lakes and Ohio River Detroit oF 3 SHEETS
I.FROJECT I3 SEEAND TYPECF BIT 4 14" HSA
Kinnickinnic River Stahility Analysis and Dredaing Study 11. DATUR FOR ELEVATEY N SHOWN (TEM or MSL
2. L ATE N icoorlinak s of Ston LD 55
M 374531.35881, E 2558287 .7812 12. MANUFACTURESS DESIGNATION OF DRILL
3. DRILLING SGENC Diedrich D-50
Coleman Engineering Co. I3, TOTAL HO . OF OVER- 'DETUREED VUNDETUREED
4 HOLE NG, (85 5 hown O CIrawlig : EUFDEN SAMPLES TAKEN | 15 | 2
e ancd 1k vamb=n 5-2 AL A B R 0
5.MAMEDF DRILLER G T N
Randy Ochs I5. ELEVATKIN GROUND WATER 5748
6. DIRECTKIH OF HOLE R STARTED i MPLETED
L ER L
[X] VERTICAL []INCLINED 0.0 DEG. FROM VERT. Apr 27, 06 | Apr 27, 06
7. ELEVATKIN TGP OF HOLE 554.0
7. THE:KMESS OF OWEREURDEN 0
1% ToTAL CORE RECOVERY FOR BORING M
& DEPTH DRILLED INTD Rz 0 ; : .
19, ZIENATUREDF INSPECTOR
9. TOTAL DEPTH OF HOLE 210
CLASSIF AT O F MATER 8L SHMPLE SEMNMFPLE FEMAF EZ
ELEVETIGH ODEFTH LECEND DEscrption REZIY- IMTERWAL (Orllieg] tme, wake r kes, cept
ER - weathe g, ¢, Hs Ky Mcant
a I (= a g T Q
5837 20.3 LS AL 203
550.5 24.5 24597
(WL Very sof, slightly fo sedlium plashic, 1.4 Sample 11, 24.5°- 26.5°
grEemsh-Omun clavey ST, kace samd, dace 24.3 R
shels, wet 285 |[m
2373 8.3
554.5 29.5 2835
- — — | (O] Very sof, mon-plastic to shightly plastic, 1.4 Sample 12, 28.5° - 3.5
- — — | greenish-bmwn ORGAMC ST | soae wood, 299 1-2r11
- — — | some sels, fAce samd, wet 3.5 i)
552.5 ans oo
995 343
- — — | (OL) Very 5o, slightly plasiic, greenisi-bm wi 7.4 Sample 13, 34.5°-36.5°
- — — | ORGAMWC ST |, soame wood, trace shels, tace 343 | WoH-2-1
- — — | Fam, wet 36,5 3]
547.5 Wy E— —|
L | (OL) S0, shightly plastio, greerish-bmmwn 2.4 Sample 14, 38.57- 3887
- — — | ORGAMC SHT | kace samd, dace five gravel, 365 Urdisterbed
- — — | trace shells, wet a88
545.2 s |[— — o
294 5 385
- | (O] Very 5o, mon-plastic to siightly plastic, 1.4 Sample 15, 38.5°- 41.5°
EMG FORM 1935  PREVEIUS EDITENS AR EO B0 LETE. FROJECT HOLE N
MAE Ti modded By GC A 1548 Flnnkkln: Fhe r Sl aeaks b anc Dk g St =2




Hole No. S-2

Grest Lakes and Ohio River Detroit OF 3 SHEETS
I.FROJECT I3 SEEAND TYPECF BIT 4 14" HSA
Kinnickinnic River Stahility Analysis and Dredaing Study 11. DATUR FOR ELEVATEY N SHOWN (TEM or MSL
2. L ATE N icoorlinak s of Ston LD 55
M 374531.35881, E 2558287 .7812 12. MANUFACTURESS DESIGNATION OF DRILL
3. DRILLING SGENC Diedrich D-50
Coleman Engineering Co. I3, TOTAL HO . OF OVER- 'DETUREED VUNDETUREED
4 HOLE NG, (85 5 hown O CIrawlig : EUFDEN SAMPLES TAKEN | 15 | 2
e ancd 1k vamb=n 5-2 AL A B R 0
5.MAMEDF DRILLER G T N
Fandy Ochs I5. ELEVATKIN GROUND WATER 5795
6. DIRECTKIH OF HOLE R STARTED i MPLETED
L ER L
[X] VERTICAL []INCLINED 0.0 DEG. FROM VERT. Apr 27, 06 | Apr 27, 06
7. ELEVATEIN TP & F HOLE £34.0
7. THE:KMESS OF OWEREURDEN 0
1% ToTAL CORE RECOVERY FOR BORING M
& DEPTH DRILLED INTD Rz 0 ; : .
19, ZIENATUREDF INSPECTOR
9. TOTAL DEPTH OF HOLE 210
CLASSIF AT O F MATER 8L SHMPLE SEMNMFPLE FEMAF EZ
ELEVETIGH ODEFTH LECEND o o REZIY- IMTERWAL (Orllieg] tme, wake r kes, cept
(Dezcriaten) ER'Y S weathe rlvg, ¢, W5 kpucant
a I (= a g T Q
L | greemish-bmwn ORGANMC SHT | sose wood, §-2-4-2
- — — | trace shells, bace samd, wet 385 (31
- — — | 41.5
542.5 #5 = —
5205 4d.5 44497
(OL) _ORGAMC ST | sandy, with clay 1.3 Sample 16, 4.5 - 96.5°
dd. 3 J-2-2-2
455 | )
2373 di5.3
2345 49,3
(ML) 5o, shgktly plastic, ipht bmwe ST, 1.3 Sample 17, 98.5°- 5.0
trace wood, faoe samd, wet d3.3 Mo 7-2-1
23,8 0.2 I 50,2 540 31
o G Ve doose, grayisR-0mmn, five fo coarse
5332 s [ ] 2AND  with s, wet
5330 590 IO _ _ _ 0. 871
'||’|j;1':f|'_} Very soi?, shightly plastic, grawiskh-bmwy II{
T Hace samd, fAce wood', et
Ehl OF BORNG
EMG FORM 1935  PREVEIUS EDITENS AR EO B0 LETE. FROJECT HOLE N
MAE Ti modded By GC A 1548 Flnnkkln: Fhe r Sl aeaks b anc Dk g St =2




Hole No. S-3

Great Lakes and Ohio River Detraoit OF 3 SHEETS
I.PROJECT 0. SEEAND TYPECF BIT 414" HSA
Kinnickinnic River Stahility Analysis and Dredaing Study 11. DATUR FOR ELEVATEY N SHOWN (TEM or MSL
2 LOCATE N @ooriiaks of Saton IS0 55
M 3743159176, E 2255201 .5363 12. MANUFACTURESS DESIGNATION OF DRILL
3. DRILLING £0GENCY Diedrich D-50
Coleman Engineering Co. I3. TOTAL NO. & F OVER- TDETUREED TUNDETUREED
b HOLE N, (8 5 hown on drawlig : EURDEN SAMPLES TAKEN | 15 | 1
e ancd 1k vamb=n =5-3 AL A B R 0
5.NAMECF DRILLER it B T P
Randy Ochs I5. ELEVATIIN GROUND WATER 574.4
6. DIRECTKIH OF HOLE s STARTED O MPLETED
L ER L
[X] VERTICAL []INCLINED 0.0 DEG. FROM VERT. Apr 13, 06 | Apr 20, 05
i7. ELEVATIIH TP G F HOLE 58334
T.THEZFNEZS GF OWEREBEURDEN I}
15 TOTAL CORE RECOVERT FOR BORING P2 %
8.0EPTH DRILLED INTO ROCH 1] : _ i
19 SIGHNATURECF INSZPEZTOR
S9.TOTALDEPTH OF HOLE 1.5
CLASSIF AT O F MATER 8L SHMPLE SEMNMFPLE FEMAF EZ
ELEVETIGH ODEFTH LECEND DEscrption REZIY- IMTERWAL (Orllieg] tme, wake r kes, cept
ER'¥ - weatherhig, e, K3 kpnhcant
a Ix n: d g 1 |
287 0 0.4 () very dense, dank bmowy, e bo coarse 03 27 50T, 1408 wi., 20" dmp
: ! = o SAND | graved, with 58, face asphak, face 0. Coom. Feferemze ! 1V Stade Plame
,,r ] [comciete, moist I 1.5 South Aore
-'_'.'j:_“.? et Q.4 NA D 27 gridd, Elev. Chdus: MELONES
*w;'u i CONCRETE RUBBLE Sample {7, 0.07- 1.5
.,, ) 200 AT
W =
Rl Note : O mod mample 1,930 comoede
bk
5808 26 2.8
MWL) very 5o, shightly plashic, dam bmow,
S804 20 :
vl LT | face g@avel tace sand, sois ! " ;
(ML) very soft, slightly plastic, dark o, 0.3 - fﬂ:‘*ﬁ"‘? 2, 3.0-4.3
STk (s md, fioést : T
race gravel, ace Famd, o 4 21
Sra.g 4.3
TWL) very 5o, shightly plashic, dan bmoow, il Sample 2, 4.597- 607
ST, krace gravel, ace samd, woist 4.3 1-2-2
6.0 ()
Nbde: Pushed mel iy shoe
SFF.A 6.0
L) very soft, shightly plashic, dam 0mw, 0.3 Sample 4, 6.07°- 757
ST | kace gravel, ace sand, modst 6.0 -1
7.5 ()
5739 7.3
L) soft, shightly plastic, dan Do, iy, 0.9 Sample 5, F.07- 907
trace grave!, kace samd, woist 7.4 N
.0 (8]
5744 8.3 8.9
b (50 hnase, blacks, five to coare,  SILTY SAMD
57d.d a0 Abol 1] brace graved, Hrace ompanics, moist
IR a.07 1.0 Sample 6, 9.0°- 0.5
- — — | (OL) 502, shghlly plastic, dank greenish b, a0 423
- — — | ORGAMC ST | face sand, face omanics, 0.5 ral
| et
572.9 ms  F— —
- — — | (OL) 5o, shighbly plastic, dan greenish b, 1.3 Sample 7, A0.5°- 120
- — — | ORGAMC ST | tace samd, frace oganics, LU I
- — — | wet 2.0 =)
Sr2.0 .4 3 1.4
Wiaad
574.4 2.0 120
L | (OL) 5o, shghtly plasdic, dani greenisl mwe, 1.0 Sample 8 12.07- 135
- — — | ORGAMC SNT | face gravel, face sanmd, face 120 433
- — — | oipanics, wet 12.5 | (@
568.9 I e
_:_:—: (OL) wvery o, sightly plastic, da greemish ng Sample 9, 13.97- 13,07
- — — | bmow, DEGAME SILT | face gavel, tace 135 22
- — — | sand, kace omanics, wel 15.0 (41
5654 im0 F— —
- — — | (OL) very soft, slightly plastic, dank greenish 0.6 Sample 40, 75.0°- 165
- — — | bmoww, ORGAMGC ST | tace graved, trace a0 | 2k
- — — | Fam, tEce ogamics, wet 16,5 )]
556.9 S
L | (OL) soft, shigltly plasdic, dan greermish bmow, 07 Sample 49, 16.0°- 4807
- — — | ORGAMC SHT | kace gravel, face samd, face 16,5 | 223
- — — | oiganics, wet 18.0 (5
565.4 w0 — —]
_:_:—: (OL) =ofd, shightly plastic, dar greensh Dmoun, 1.0 Jampke 12, 18.07-18.%
- — — | ORGAMC ST, sandy, with clay ja.0 334
o 183 | (7]
583.9 195 Fo— —]
_:_:—: (OL) 5oi?, shightly plastic, dan greensh Dmomw, 1.0 Sample 13, 19.5°- 2.0
EMG FORM 1935  PREVEIUS EDITENS AR EO B0 LETE. PROJECT HELE N
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Hole No. S-3

Grest Lakes and Ohio River Detroit OF 3 SHEETS
I.FROJECT I3 SEEAND TYPECF BIT 4 14" HSA
Kinnickinnic River Stahility Analysis and Dredaing Study 11. DATUR FOR ELEVATEY N SHOWN (TEM or MSL
2. L ATE N isaorlinak s of Ston LD 55
M 3743159176, E 2255201 .5363 12. MANUFACTURESS DESIGNATION OF DRILL
3. DRILLING SGENC Diedrich D-50
Coleman Engineering Co. I3, TOTAL HO . OF OVER- 'DETUREED VUNDETUREED
4 HOLE NG, (85 5 hown O CIrawlig : EUFDEN SAMPLES TAKEN | 18 | 1
e ancd 1k vamb=n =5-3 AL A B R 0
5.MAMEDF DRILLER G T N
Randy Ochs I5. ELEVATKIN GROUND WATER 5744
6. DIRECTKIH OF HOLE R STARTED i MPLETED
L ER L
[X] VERTICAL []INCLINED 0.0 DEG. FROM VERT. Apr 13, 06 | Apr 20, 05
7. ELEVATEIN TP & F HOLE 5834
7. THE:KMESS OF OWEREURDEN 0
1% ToTAL CORE RECOVERY FOR BORING M2 %
& DEPTH DRILLED INTD Rz 0 . . -
19, ZIENATUREDF INSPECTOR
9. TOTAL DEPTH OF HOLE 215
CLASSIF AT O F MATER 8L SHMPLE SEMNMFPLE FEMAF EZ
ELEVETIGH ODEFTH LECEND DEscrption REZIY- IMTERWAL (Orllieg] tme, wake r kes, cept
ER - weathe g, ¢, Hs Ky Mcant
a I (= a g T Q
L | ORGANMC SHT | kace gravel, kace samdy, with S-4-4
- — — | clay, tmce shells, wet 78.5 (2]
- — — | 24.0
Sez.4 210 - — —
299,49 235
- — — | (OL) 5o, shighbly plastic, dan greenish b, 7.9 Sample 14, 23.5°- 2500
- — — | ORGAMC SNT | kace gavel, kace samd, tace 233 7-7-4
- — — | shells, wet 50 | )
552.5 298 Emioid 299
558.4— 25.0 SRS 1) very s, medicim plastic, meditm i w,
||G|'_.¢]"rr , trace grave!, kace samd, wet j
2910
554.9 285
(ML) e diur SHR, o to Shightly plashic, R Sample 15, 28.57- 30,07
medivs Omue,  SAMDY SNT | face wood, wet 0.4 28.3 151313
a0 | s
fite: Mend down trice with maniplimg
SO0
S93.4 300
40,9 35
(L) =, miedlions plastic, wie i Om e, 1.3 Sampke 16, 23.59°- 35,07
STV CLAY | with mand, frace grave!, face 235 693
ogamics, wel 350 =l
P 0.5
Tor: 4.0
S84 a0
o g 8.3
il Sammle 7, 38097 4087
289 37 Thin-walled tebe
R Urdisevhed
EMG FORM 1935  PREVEIUS EDITENS AR EO B0 LETE. FROJECT HOLE N
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Hole No. S-3

Grest Lakes and Ohio River Detroit OF 3 SHEETS
I.FROJECT I3 SEEAND TYPECF BIT 4 14" HSA
Kinnickinnic River Stahility Analysis and Dredaing Study 11. DATUR FOR ELEVATEY N SHOWN (TEM or MSL
2. L ATE N isaorlinak s of Ston LD 55
M 3743159176, E 2255201 .5363 12. MANUFACTURESS DESIGNATION OF DRILL
3. DRILLING SGENC Diedrich D-50
Coleman Engineering Co. I3, TOTAL HO . OF OVER- 'DETUREED VUNDETUREED
4 HOLE NG, (85 5 hown O CIrawlig : EUFDEN SAMPLES TAKEN | 18 | 1
e ancd 1k vamb=n =5-3 AL A B R 0
5.MAMEDF DRILLER G T N
Randy Ochs I5. ELEVATKIN GROUND WATER 5744
6. DIRECTKIH OF HOLE R STARTED i MPLETED
L ER L
[X] VERTICAL []INCLINED 0.0 DEG. FROM VERT. Apr 19, 06 | Apr 20, 06
7. ELEVATKIN TGP OF HOLE 5834
7. THE:KMESS OF OWEREURDEN 0
1% ToTAL CORE RECOVERY FOR BORING M
& DEPTH DRILLED INTD Rz 0 ; : .
19, ZIENATUREDF INSPECTOR
9. TOTAL DEPTH OF HOLE 215
CLASSIF AT O F MATER 8L SHMPLE SEMNMFPLE FEMAF EZ
ELEVETIGH ODEFTH LECEND DEscrption REZIY- IMTERWAL (Orllieg] tme, wake r kes, cept
ER - weathe g, ¢, Hs Ky Mcant
a I = a g T Q
S42.8 0.2
Sz 4 4.4
e Sample 18, 41.0°- 4237
4.0 37 Thir-walled tube
433
S04 42,3
520,49 425
(CL) very shitf, sredium plasbic, sedium Om o, 1.3 Sample 19, 43.5°- 45.0°
CLAY | with 5, with sand, frace gravel, wet 923 | 225
450 | @
Per .73
Tor 2.4
2384 5.0
(CL) wery soft, medivn plashio, sedivs Om e, 2.1 Sample 20, 45.0°- 4737
CLAY | some 5, face gravel, wet 430 Per: 0.75
/ 972 | Tor 08
2364 473
234,89 3.5
(CL) =, mielionss plastic, wiedion Om kT, 1.4 Sanple 29, 48597 5007
CLAY |, some 5%, some sand, frace gravel, wet 95,3 8-75-210
0.0 |39
Per: 1.2
Tor: 473
2334 S0
2318 .5
Ml OF B0
EMG FORM 1935  PREVEIUS EDITENS AR EO B0 LETE. FROJECT HOLE N
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Hole No. S-4

Grest Lakes and Ohio River Detroit OF 3 SHEETS
I.FROJECT I3 SEEAND TYPECF BIT 4 14" HSA
Kinnickinnic River Stahility Analysis and Dredaing Study 11. DATUR FOR ELEVATEY N SHOWN (TEM or MSL
2. L ATE N icoorlinak s of Ston LD 55
M 374346.0639, E 25558936.6630 12. MANUFACTURESS DESIGNATION OF DRILL
3. DRILLING SGENC Diedrich D-50
Coleman Engineering Co. I3, TOTAL HO . OF OVER- 'DETUREED VUNDETUREED
4§ HOLE MO (88 5 hown on clrawing : EUFRDEN S8MPLES TAKEN | 16 | 2
e ancd 1k vamb=n =-4 AL A B R 0
5.MAMEDF DRILLER G T N
Randy Ochs 15, ELEVATI)N GROUND WATER s7a.0
6. DIRECTK)H OF HOLE e STARTED O MPLETED
L ER L
[X] VERTICAL []INCLINED 0.0 DEG. FROM VERT. Apr 26, 06 | Apr 26, 06
7. ELEVATKIN TGP OF HOLE 5854
T.THE:FMESS OF OWERBURDEN 0
1% ToTAL CORE RECOVERY FOR BORING M
& DEPTH DRILLED INTD R 0 ? ; :
19, SIGHATUREOF INSPECTOR
9. TOTAL DEPTH OF HOLE 1.0
CLASSIF AT O F MATER 8L SHMPLE SEMNMFPLE FEMAF EZ
ELEVETIGH ODEFTH LECEND DEscrption REZIY- IMTERWAL (Orllieg] tme, wake r kes, cept
ER - weathe g, ¢, Hs Ky Mcant
a I = a g T ]
585,10 0.4 22 TOPSOIL 1.9 27 5PT, 14908 wi., 307 dmp
: : L " 0.4 (] Coom, Fefererce 1V Stade Plame
(e CONMCEETE G5 2.0 Sowth Zore
NA 027 grid, Slew. Chbuni: MGLOES
Sample A, Q0= 207
465
(1)
s34 2.0 2.0
() medive dense, pedowish bmwn, fime fo 1.6 Sample 2, 2.07- 407
coarse, sty samd, with omden comoede, face 2.1 056
miots, moist 4.0 (14
824 3.3 3.3
MWL) soi?, shightly plastio, danl bmowr,  SILT
sofme Famd, trace mods, Gois
.4 4.0
(VL) sort, shgpktly plastic, dads dmwe,  SWT, 1.4 Sample 3, 4.0°- B.O°
some samd, face molts, face gavel, wet at 5.6 4.0 -3z
8.1 (1
794 6.0
! ML) very soft, shightly plashic, eedion Omom, 0.4 Sample o, 6.07- 307
—x SILT | trace samd, trace wood, wet 6.0 F-2-1-2
2.0 el
774 a.0 a0
wfy A0 M P very soft, mon fo shightly plastic, medio 1.4 Sampke 5, 8.07- 10007
6,oan or | Omwr, PEAT | with 5%, tace sand, some wood a.0 (13 Pu] o e
_”_I r_'. amd mots, face shells, wet 0.0 (i
i, f
PP LV
S7ad 1.0 e A A
2 A4 2 T ey soft, Mhmes, sediur Om s, PEAT, 1.2 Sampke 8, 10.07- 42,07
o o, o | some it face sand, face shels, wet T o7 522
i 2.0 L))
Sr3.4d 2.0 T wife Wt
2l oA eeT PEAT 0.8 Sampe T, 12.00- 1407
S A 20 | oM -
SR 4.0 f”
UL
571.49 13.5 g it 13.5°
5716 138 | 1 l 1 (&P-50) very loose, grawsh Do, e do
AL i\lcnafse. SARD | some s, set 1{
A— 13.8 1.7 Sample 8, 14.0°- 18,07
T T | (P very soif, fhmes, e oo Ho 4.0 Lo 5
e AL M pmerwish-bmun, PEAT , with s, face samd, 16.0 (i
o oah o | T shels, et
DLCENCA
UL
569.4 16.00 o 6.0
- — — | (OL) very soft, shightly plastic, greenish b, 1.8 Sample 8, 7607 - 180
- — — | ORGAMC SILT | face saml, soae wood, tace a0 | WoRE
— — | shells, wed 8.0 | ()
567.4 1 I e Sl
_:_:—: (OL) wvery soift, sightly plastic, greemsh Om T, 1.7 Sample 10, 18.0°- 2007
- — — | OBGAMWC ST | hace samd, drace wood, hace 8.0 Wos 5=
— — — | shells, wet 00 |
555.4 ek I )
EMG FORM 1935  PREVEIUS EDITENS AR EO B0 LETE. FROJECT HOLE N
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Hole No. S-4

Great Lakes and Ohio River Detraoit OF 3 SHEETS
I.PROJECT 0. SEEAND TYPECF BIT 414" HSA
Kinnickinnic River Stahility Analysis and Dredaing Study 11. DATUR FOR ELEVATEY N SHOWN (TEM or MSL
2 LOCATE N @ooriiaks of Saton) IS0 55
M 374346.0639, E 25558936.6630 12. MANUFACTURESS DESIGNATION OF DRILL
3. DRILLING £0GENCY Diedrich D-50
Coleman Engineering Co. I3, TOTAL HO . OF OVER- 'DETUREED VUNDETUREED
b HOLE N, (8 5 hown on drawlig : EURDEN SAMPLES TAKEN | 16 | 2
e ancd 1k vamb=n =-4 AL A B R 0
5.NAMECF DRILLER it B T P
Randy Ochs I5. ELEVATIIN GROUND WATER 5748.0
6. OIREZTEH & F H3LE A STARTED COMPLETED
L ER L
[X] VERTICAL []INCLINED 0.0 DEG. FROM VERT. Apr 26, 06 | Apr 26, 05
7. ELEVATIIN TP O F HOLE 585.4
T.THEZFNEZS GF OWEREBEURDEN I}
15 TOTAL CORE RECOVERT FOR BORING P2 %
G.0EPTH DEILLED INTZ2 RiCZH ] = = =
19 SIGHNATURECF INSZPEZTOR
S9.TOTALDEPTH OF HOLE 1.0
CLASSIF AT O F MATER 8L SHMPLE SEMNMFPLE FEMAF EZ
ELEVETIGH ODEFTH LECEND o o REZIY- IMTERWAL (Orllieg] tme, wake r kes, cept
(Dezcriaten) ER'Y S weathe rlvg, ¢, W5 kpucant
a i 0 i ] 1 q
a6 .4 24.0
54 0 244 - — — | (OL) very soft, slightly plashic, greenish b, 1.4 Sample 34, 24.07- 2607
; 1 ———n ORGAMC ST | face sand, frace wood, face 2d.0 (]S g
[kl \5.'?9.'.'5. it I 2810 (i
MRS 2.4 Par: 0.0
[ ] (O] very moit, medior plasiic, greenisli Om e, Tor: 0.4
[— — | ORGAMC SAT | face wood, some shels, welt
559.4 20 [— — 4
L | (O wery soft, sedfunw plastic, gray, T 2.3 Sample 12, 26.0°- 283
- — — | GLAY |, some shells, face amani maderal, wet 26.0 37 Hhir-walled fute
e ] 263 | Pen:0.25
ERmerd Tor: 4.23
5571 283 |— — —
538, 4 29.0
- — — | (OL) very soft, mor fo slightly plashic, greenish 1.0 Sample 13, 29.0°- 3107
- — — | bmwr, ORGAMC SILT | trace sand, face 29.0 WD =91
- — — | wood, frace shells, wet 3.0 i)
554.4 Mo e —]
394 34.0 LR
“{ (5P-50) very boose, grayish dmowe, fire fo 1.4 Note: Ht gas pochetl at 34,07 Shet dows
| coarse, SANMD | some s, face gavel, wet 4.0 wrtd a gas meder brmught on site.
360 FEading s fon fowrgas meter were O oo
Saniple 14, 34.0°- 36,07
roe{-1-2
=)
aq9.4 6.0
S48, 4 390
T (5 boose, grawish dmown, five to coarse, 1.3 Chygern = 20.8%, all obhver gas readimg s
Y 2AND | some 58, bace grave!, wet 280 0.0 ppdi
1.8 1.0 Sample 15, 30.0°- 07
EMG FORM 1935  PREVEIUS EDITENS AR EO B0 LETE. PROJECT HELE N
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Hole No. S-4

Grest Lakes and Ohio River Detroit OF 3 SHEETS
I.FROJECT I3 SEEAND TYPECF BIT 4 14" HSA
Kinnickinnic River Stahility Analysis and Dredaing Study 11. DATUR FOR ELEVATEY N SHOWN (TEM or MSL
2. L ATE N icoorlinak s of Ston LD 55
M 374346.0639, E 25558936.6630 12. MANUFACTURESS DESIGNATION OF DRILL
3.DRILLING 85 EMiCY Diedrich D-50
Coleman Engineering Co. I3, TOTAL HO . OF OVER- 'DETUREED VUNDETUREED
4 HOLE NG, (85 5 hown O CIrawlig : EUFDEN SAMPLES TAKEN | 15 | 2
e ancd 1k vamb=n =-4 AL A B R 0
5.MAMEDF DRILLER G T N
Randy Ochs I5. ELEVATKIN GROUND WATER 57an
6. DIRECTKIH OF HOLE R STARTED i MPLETED
L ER L
[X] VERTICAL []INCLINED 0.0 DEG. FROM VERT. Apr 26, 06 | Apr 26, 05
7. ELEVATEIN TP & F HOLE 5854
7. THE:KMESS OF OWEREURDEN 0
1% ToTAL CORE RECOVERY FOR BORING M
& DEPTH DRILLED INTD Rz 0 . . -
19, ZIENATUREDF INSPECTOR
9. TOTAL DEPTH OF HOLE 210
CLASSIF AT O F MATER 8L SHMPLE SEMNMFPLE FEMAF EZ
ELEVETIGH ODEFTH LECEND o o REZIY- IMTERWAL (Orllieg] tme, wake r kes, cept
(Dezcriaten) ER'Y S weathe rlvg, ¢, W5 kpucant
a I = a g T Q
545.3 0. 7 AT T 0.7 ad-d-4
(CL) very stitf, aredium plastic, Ngit m W, 395 | @)
CLAY |, face 5, face sand, tace gravel, welt 385 Per: 1.2
Sedd. 4 1.0 4407 Tor 2.5
o (L) Y, gray-bmwn,  CLAY, sandy, sighdly 1.6 Sampke 16, ML07- 433
# -4 plastic 4.0 Uimdisteted
433 Per: 0.5
Tor: 4.9
Ceyger = 20,85, all other gas eadings
5428 425 425 0.0 g
(CL) 7Y, medivs plashic, gray bmwe, A,
samdy
S42.4 423
S .4 4.
(CL) SH, medins plashio, gkt bmwe,  CLAY 1.7 Sample 17, #4.0°- 46.0°
trace s, face samd, face gravel, wet d4.0 5454
45.0 |9
Per: 0.5
Tor: 4.75
2394 di5. 0
36,4 5.0
(L) very S, medive plasiic, Mgkt bimowe, 1.9 Ceyger = 20085, all oter gas madings
CLAY |, frace s, face samd, wet q3.0 0.0 poe
ot Saniple 18, 49.0°- 5907
Jdda
(=
Per: 1.4
Tor: 3.4
334.4 5.0 a0
Nbte : Makerlevel 5.4%after 12 hows
Ermd of Boimg
EMG FORM 1935  PREVEIUS EDITENS AR EO B0 LETE. FROJECT HOLE N
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Hole No. S-5

Great Lakes and Ohio River Detraoit OF 3 SHEETS
I.PROJECT 0. SEEAND TYPECF BIT 414" HSA
Kinnickinnic River Stahility Analysis and Dredaing Study 11. DATUR FOR ELEVATEY N SHOWN (TEM or MSL
2 LOCATE N @ooriiaks of Saton) IS0 55
M 374044 5713, E 25573855.11039 12. MANUFACTURESS DESIGNATION OF DRILL
3. DRILLING £0GENCY Diedrich D-50
Coleman Engineering Co. I3, TOTAL HO . OF OVER- 'DETUREED VUNDETUREED
b HOLE N, (8 5 hown on drawlig : EURDEN SAMPLES TAKEN | 14 | 1
e ancl M wumk=r -0 e R R RE AT 0
5.NAMECF DRILLER it B T P
Fandy Ochs I5. ELEVATKIN GROUND WATER 577 E
6. OIREZTEH & F H3LE A STARTED COMPLETED
L ER L
[X] VERTICAL []INCLINED 0.0 DEG. FROM VERT. Apr 23, 06 | Apr 23, 08
7. ELEVATKIN TP OF HOLE S83.0
T.THEZFNEZS GF OWEREBEURDEN I}
15 TOTAL CORE RECOVERT FOR BORING P2 %
G.0EPTH DEILLED INTZ2 RiCZH ] = = =
19 SIGHNATURECF INSZPEZTOR
S9.TOTALDEPTH OF HOLE 45 .5
CLASSIF AT O F MATER 8L SHMPLE SEMNMFPLE FEMAF EZ
ELEVETIGH ODEFTH LECEND DEscrption REZIY- IMTERWAL (Orllieg] tme, wake r kes, cept
ER'¥ - weatherhig, e, K3 kpnhcant
a Ix d g 1 |
el CONCRETE 1.0 27 EPT, 1408 wi., 307 dmop
sar 4 06 gt 0.6 0. Coom. Feferemze ! 1V Stade Plame
. . (G dardy lack, e do coarse, sty samd, Fome L Soitly e
" T : NA D 27 gridd, Elev. Chbus: MGLOES
gravel, some san-wade bods, bace mols, Sample 7
it Hard dug 2.0 o checl far electic Nmes fo
midrima Vigis
5870 210
() derse, dany black, fime to coarse, siky 1.6 Sample 2, 2.07- 407
samd, frace concrede, kace gravel, ace wood 2.1 F-ie5-14
amd mos, fodst 4.0 (&3]
7.0 4.0
(&) very dense, black, fime to coarse, siky 1.2 Sample 2, 4.07- .07
samd, face gravel, face wood, wet at 5.27 4.0 14-33-27-8
6.0 (5]
SFF.0 6.0
(G doome, black, fime to coarse, Sty Famd, 1.4 Sample o, 6.07- 307
tace grave!, kace Orck, wei 6.0 Sr2-2-1
&.0 ()
5739 i Fi
- — — | (O very soft, slightly plasiic, greenish b,
- — — | ORGAMC ST | fEce samd, tEce wood, trace
575.0 I e el
_:_:_: (OL) very 50, sightly plastic, greemsh 0mmw, 1.2 Sampdke 3, 807 1007
- — — | ORGANMC SUT | frace sand, drace wood, Hrace 8.0 {-wol-woh-1
- — — | shells, tace gravel, wet 0.0 (i
5730 00 o —]
- — — | (OL) very soft, slightly plastic, greenish b, 1.2 Sample 6, 10.0°- 120
- — — | ORGAMC SNT | kace samd, face wood amd 0.0 1-1-1-1
- — — | mois, frace shells, face grave!, wet 2.0 5]
57.0 Jep e o
L | (OL) 5ok, shightly plastic, greenish brown, 1.2 Jampe F,A2.00- 140
- — — | ORGAMC SNT | face samd, drace gravel, face 120 G527
- — — | wood and mobs, face shels, wet 140 (]
sean | 140 — —|
;::_a,.-f;_','}ff (OH) very s0i, sightly plastic, gay, ORGAME 1.7 Sampke 8 4.07- 18,37
fj;fj,; CLAY | with sand and shells, some peat amd 4.0 | Undisturbed
GFoF ] wood 16.3 | 3" Thin-walled tube
Py
.-"'-""'._,.-'.-"" o
& ._.-".-"'____.-__.-'
P
P s
M "'r_,.-'.-"
-~ _,.-".-"'____.-,.-'
7
566.7 TR gt
5563 16.5 I
- —  — | (0L very moft, slighlly plastic, greenish Dm i, 1.8 Sample 9, 16.97- 18,97
- — — | ORSAMC ST | kace sand, frace wood and 16.5 Wal-wok-1-1
- — — | mots, dace shels, wet 18.5 1l
564.5 rs e
- — — | (L) very soft, slightly plashic, greenish b, 07 Sample 10, 18.57- 205
- — — | ORGAMS SILT | tace sand, face wood amd {83 1-1-1-1
—:—:—: mods, trace shells, wei 0.5 2]
EMG FORM 1935  PREVEIUS EDITENS AR EO B0 LETE. PROJECT HELE N
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Hole No. S-5

Grest Lakes and Ohio River Detroit OF 3 SHEETS
I.FROJECT I3 SEEAND TYPECF BIT 4 14" HSA
Kinnickinnic River Stahility Analysis and Dredaing Study 11. DATUR FOR ELEVATEY N SHOWN (TEM or MSL
2. L ATE N icoorlinak s of Ston LD 55
M 374044 5713, E 25573855.11039 12. MANUFACTURESS DESIGNATION OF DRILL
3. DRILLING SGENC Diedrich D-50
Coleman Engineering Co. I3, TOTAL HO . OF OVER- 'DETUREED VUNDETUREED
4 HOLE NG, (85 5 hown O CIrawlig : EUFDEN SAMPLES TAKEN | 14 | 1
e ancd 1k vamb=n =-5 AL A B R 0
5.MAMEDF DRILLER G T N
Randy Ochs I5. ELEVATKIN GROUND WATER ST A
6. DIRECTKIH OF HOLE R STARTED i MPLETED
L ER L
[X] VERTICAL []INCLINED 0.0 DEG. FROM VERT. Apr 25, 06 | Apr 235, 06
7. ELEVATEIN TP & F HOLE 5830
7. THE:KMESS OF OWEREURDEN 0
1% ToTAL CORE RECOVERY FOR BORING M
& DEPTH DRILLED INTD Rz 0 ; : .
19, ZIENATUREDF INSPECTOR
9. TOTAL DEPTH OF HOLE 46 5
CLASSIF AT O F MATER 8L SHMPLE SEMNMFPLE FEMAF EZ
ELEVETIGH ODEFTH LECEND DEscrption REZIY- IMTERWAL (Orllieg] tme, wake r kes, cept
ER - weathe g, ¢, Hs Ky Mcant
a I (= a g T Q
SE25 205 e ey
2390 24.0
- — — | (OL) very soft, slightly plashic, greenish b, 1.8 Sample 34, 24.07- 2607
- — — | ORGAMC SNT | face wood and mods, ace 244 Hok-Ho 22
- — — | shells, wet 20|
557.0 P I e
Sad 0 280
- — — | (OL) 5o, shighbly plastic, greenish bowe, 1.7 Sample 42, 29.0°- 3107
- — — | ORGAMC SNT | kace samd, face wood amd 284 e B B
- — — | mots, face shels, wet 3.0 ral
552.0 T e e
4.0 24,0
_:_:—: (OL) o, shightly plastic, greenisi Dmmwn, 1.3 Sample 13, 34.0°- 36,07
- — — | ORGAMC ST | Wil sand, wilh clay, tace 4.0 2000
- — — | wood, tace shells, wet 360 (i)
547.0 Wy Ee— —|
2440 380
- — — | (OL) 5o, shighlly plastic, greenish b, 7.4 Sample 14, 39.0°- 0
- — — | ORGAMC ST | sose sand, face wood, Hace 29,0 22318
| shells, wet a0 | @
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MAE Ti modded By GC A 1548 Flnnkkln: Fhe r Sl aeaks b anc Dk g St =5




Hole No. S-5

Grest Lakes and Ohio River Detroit OF 3 SHEETS
I.FROJECT I3 SEEAND TYPECF BIT 4 14" HSA
Kinnickinnic River Stahility Analysis and Dredaing Study 11. DATUR FOR ELEVATEY N SHOWN (TEM or MSL
2. L ATE N icoorlinak s of Ston LD 55
M 374044 5713, E 25573855.11039 12. MANUFACTURESS DESIGNATION OF DRILL
3. DRILLING SGENC Diedrich D-50
Coleman Engineering Co. I3, TOTAL HO . OF OVER- 'DETUREED VUNDETUREED
4 HOLE NG, (85 5 hown O CIrawlig : EUFDEN SAMPLES TAKEN | 14 | 1
e ancd 1k vamb=n =-5 AL A B R 0
5.MAMEDF DRILLER G T N
Randy Ochs I5. ELEVATKIN GROUND WATER ST A
6. DIRECTKIH OF HOLE R STARTED i MPLETED
L ER L
[X] VERTICAL []INCLINED 0.0 DEG. FROM VERT. Apr 23, 06 | Apr 23, 08
7. ELEVATEIN TP & F HOLE 5830
7. THE:KMESS OF OWEREURDEN 0
1% ToTAL CORE RECOVERY FOR BORING M
& DEPTH DRILLED INTD Rz 0 ; : .
19, ZIENATUREDF INSPECTOR
9. TOTAL DEPTH OF HOLE 46 5
CLASSIF AT O F MATER 8L SHMPLE SEMNMFPLE FEMAF EZ
ELEVETIGH ODEFTH LECEND DEscrption REZIY- IMTERWAL (Orllieg] tme, wake r kes, cept
ER - weathe g, ¢, Hs Ky Mcant
a I (= a g T Q
5428 and [— — 40,4
"1 (EP-EM) boose, gravish browe, fire fo coarse,
Sz 2 0.2 ; 5
547 10 41 0 SANMD | some s, face gravel, wet 35
| | JI, 0.8
\M‘
4.0
2390 4.
(& P-50) very dense, grapish dmouwn, Sa00 1.0 Sample 15, 44.0°- 46,07
| fire o coarwe, some S, face gravel, wet 4.0 | 32345003
i, -l
S37.8 45.2 . 45.2°
| | LIESTONE | weathemd
[ 1
337.0 46.0 [ 1
336.5 46.5 46,5
Awvger FEifsal amd' End off Sormg
EMG FORM 1935  PREVEIUS EDITENS AR EO B0 LETE. FROJECT HOLE N
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Hole No. S-6

Great Lakes and Ohio River Detraoit OF 3 SHEETS
I.PROJECT 0. SEEAND TYPECF BIT 414" HSA
Kinnickinnic River Stahility Analysis and Dredaing Study 1. DATUR FOF ELEVATEY N SHOWN (TERM or MSL
2 LOCATE N @ooriiaks of Saton) IS0 55
M 374570.5415, E 2559190.0435 12. MANUFACTURESS DESIGNATION OF DRILL
3. OFILLING &G ENCY Diedrich D-50
Coleman Engineering Co. I3, TOTAL HO . OF OVER- 'DETUREED VUNDETUREED
b HOLE N, (8 5 hown on drawlig : EURDEN SAMPLES TAKEN | 19 | 2
e ancd 1k vamb=n =-6 — — -
= HAMECTF DFILLER . TOTAL MUMEBER CORE BOXES 1}
Randy Ochs I5. ELEVATIIN GROUND WATER 576.0
6. OIREZTEH & F H3LE A STARTED COMPLETED
[X] VERTICAL []INCLINED 0.0 DEG.FROMVERT.| Apr 21, 06 | Apr 24, 06
IT. ELEVATIIN TOP &F HOLE 89.0
T.THEZFNEZS GF OWEREBEURDEN I}
18. TOTALZORE REZGVERY FOR BORING M %
G.0EPTH DEILLED INTZ2 RiCZH I} - - ~
19 SIGHNATURECF INSZPEZTOR
S9.TOTALDEPTH OF HOLE 3.0
CLASSIF AT O F MATER 8L SHMPLE SEMNMFPLE FEMAF EZ
ELEVETIGH ODEFTH LECEND DEscrption REZIY- IMTERWAL (Orllieg] tme, wake r kes, cept
ER'¥ - weatherhig, e, K3 kpnhcant
a Ix c d g 1 |
5 LT TOPSOIL 0.6 27 EPT, 1408 wt., 307 dmp
52%.5 0.5 AR .5 @0 | Coor. Feference: WY State Plane
ML) very o, slightly plashic, dart drown, 1.5 | Souh S
ST, krace gravel, face samd, face oganics, AADZF gridd, Elev. Chtun 1GLO 83
e Sample {7, 0.07- 1.5
5873 1.3 i-1-1
VL) very sof, shghtly plastio, dart b, 0.8 (2]
ST, krace gravel, face sand, Frace oganics, 1.5 sanighe 2, 1.97- 3.0
mioist 2.0 353
()
58460 20
L) very soft, shightly plashic, damt bmown, n.a Sample 3, 3.007- 4,57
ST | face gravel, frace sand, face omanics, 3.0 333
mioist 4.3 (5]
534.5 4.2 4.2
S2d.5 d5 | (S bose, sedies dmm, S fo coarse,
'|Il3|'|'_T'r" SAND | hace grave!, Goist ‘J[ =) Sample 4, 4.5 - 6.0
. . . i3 0.3 3 [
MWL) moi, shightly plastio, aedfionr Om mw, LT, G0 71
trace grave!, face samd, fodst 48
4.8
5230 6.0
L) =0, shightly plashic, sedivs 0m v, SMT 0.9 Sample 5, B.0°- 1.5
trace grave!, kace samd, woist 6.0 s
7.5 ()
5820 F.a Far
] CEP-E) b, Spld b, fie o coarse,
2815 r.a oL BAND | some s, Bace gravel, face mods,
|zt } 1.0 Sample B, F.O0- 907
VoL GBR-E bose, Mol O, fire do coarse r.a 5-5-4
o LE ] SAnD | soae s, tace graved, tace mots, 8.0 ]
e b7 st
S80.0 -5V B
ol CEP-EM) very o, dight b, fee fo coarse, i1 Sampke 79007 - 0.5
ol SAND | some sit, face graveld, brace mots, 8.0 -1
S| st Fi.3 (i)
578.8 wa 0.
578.5 105 paaisad f‘nn biaci, FEAT., suty i
VLL| R howe, grayish Brow, five fo codrse, 1.2 sampke B, 10.37- 120
SILTY BAMD | trace gravel, face omanics, wet 1. 2-1-2
. 2.0 (]
5770 2.0 : 120
L) very soft, sightly plashic, grayish Do, 1.4 Sampke 9 12.07- 3.5
SANY SILT | tace gAvel, face omanics, wel 2.0 -1
133 | &)
_! fibde : WMater e ve! after 98 k=, 130
SF3.3 13.5
ML) very soft, sightly plashic, grayish Do, 1.8 Sampke 10, 43.59°- 15,57
SANY SILT | tace gavel, face wood and 135 roir-1-2-0
organics, wet 155 | )
S74.3 4.7 4.7
A (5 very bose, grayish bmow, fime o coarse,
1ELTY 54D | hace gawvel, kace omanics, wet
Sr3a 3.5 -
"1 (EP-5M) very base, Mgk bmw, fire o coarse, na Sampke 19, 1559 - 479
1 5AnD |, some s, face gravel, wet a3 f-2-1-2
7.3 ()]
ard.a 7.4 AR
1| (FP-50 loome, Night b, fime do coarse, na Sampke 12, 47.97- 1857
15400 | sose s, face gavel, tace wood, wei 175 -3
195 |4
5595 {95 i A
b (EP-SD loose, light b, fime do coarse, 7.4 Sample 43, 18.5°- 29,57
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Hole No. S-6

Grest Lakes and Ohio River Detroit OF 3 SHEETS
I.FROJECT I3 SEEAND TYPECF BIT 4 14" HSA
Kinnickinnic River Stahility Analysis and Dredaing Study 11. DATUR FOR ELEVATEY N SHOWN (TEM or MSL
2. L ATE N isoorlinak s of Ston LD 55
M 374570.5415, E 2559190.0435 12. MANUFACTURESS DESIGNATION OF DRILL
3. DRILLING SGENC Diedrich D-50
Coleman Engineering Co. I3, TOTAL HO . OF OVER- 'DETUREED VUNDETUREED
4 HOLE NG, (85 5 hown O CIrawlig : EUFDEN SAMPLES TAKEN | 19 | 2
e ancd 1k vamb=n =-6 AL A B R 0
5.MAMEDF DRILLER G T N
Randy Ochs I5. ELEVATKIN GROUND WATER S76.0
6. DIRECTKIH OF HOLE R STARTED i MPLETED
L ER L
[X] VERTICAL []INCLINED 0.0 DEG. FROM VERT. Apr 21, 06 | Apr 24, 06
7. ELEVATEIN TP & F HOLE 559.0
7. THE:KMESS OF OWEREURDEN 0
1% ToTAL CORE RECOVERY FOR BORING M
& DEPTH DRILLED INTD Rz 0 ; : .
19, ZIENATUREDF INSPECTOR
9. TOTAL DEPTH OF HOLE 538
CLASSIF AT O F MATER 8L SHMPLE SEMNMFPLE FEMAF EZ
ELEVETIGH ODEFTH LECEND DEscrption REZIY- IMTERWAL (Orllieg] tme, wake r kes, cept
ER - weathe g, ¢, Hs Ky Mcant
a I = a g T Q
“{| FAND | some 58, face gravel, face clay, wet VYN
195 | M)
2.3
e, 2.5
SEd, 5 24.5
Ul CEP-EA) bose, Nght brown, fine do coarse, 1.5 Sample 14, 24.5°- 265
| SAhD | some s, tace gravel, wet 243 | 2492
ke 25 | @
5627 11 R e i S 6.5
5825 265 T v very 5o, o fo shightly plastic, grayish
\bmnﬂ. SANMEN ST | drace gravel, wet J
28.5
999,45 285
"1 (EP-5M) very bose, gravish dmwe, fire fo 1.9 Sampke 15, 29.9°- 3.5
| coarse, SANMD | some s, dace gave!, wet 299 1-1-2-2
HI |
9975 3.5
L 4.5
"1 (EP-5M) very bose, grawisk dmw, fire fo 1.8 Sanpke 16, 34.59°- 36,57
| coarse, SANMD |, sose s, face gavel, wet 4.3 22z
365 |
: - Peri: 0.25
5933 a7 ! 337 Tor: 0.5
3339 35.8 -y} (OL) 50ft, slightly plashic, preenish bmwn,
a3 36,0 [— — ORGAMC ST | tace sand, dace shells, wet
552.5 35— — _ 3.8
oo NS PSR very boose, grawish Do, fee o 43 Sample 17, 38.5°- 388
552.0 37.0 odrse, SAND | some sit, face gravel, wel 36.5 |3 thin-walked dube
7, . . : ELEL 388 | erdisturbed
S (o) Fort, shghbly plastic, greenisi bmw,
ORGAMC ST | drace samd, frace shells, wei
: +36.5
<A (SC) bmwr, e o coarse,  SANMD | dace st
| [t
550,32 387 370
(SC) bmwe, fme fo coarse,  CLAYVEY 540D
S49.5 385 LS
/ (OH) 50, meoiun, plastic, greemisi Dorw, i Sample 18, 305 - 41,57
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Hole No. S-6

Grest Lakes and Ohio River Detroit OF 3 SHEETS
I.FROJECT I3 SEEAND TYPECF BIT 4 14" HSA
Kinnickinnic River Stahility Analysis and Dredaing Study 1. DATUR FOF ELEVATEY N SHOWN (TERM or MSL
2. L ATE N isoorlinak s of Ston LD 55
M 374570.5415, E 2559190.0435 12. MANUFACTURESS DESIGNATION OF DRILL
3.DRILLING 85 EMiCY Diedrich D-50
Coleman Engineering Co. I3, TOTAL HO . OF OVER- 'DETUREED VUNDETUREED
4 HOLE NG, (85 5 hown O CIrawlig : EUFDEN SAMPLES TAKEN | 19 | 2
e ancd 1k vamb=n =-6 AL A B R 0
5.MAMEDF DRILLER G T N
Randy Ochs I5. ELEVATKIN GROUND WATER S76.0
6. DIRECTKIH OF HOLE R STARTED i MPLETED
L ER L
[X] VERTICAL []INCLINED 0.0 DEG. FROM VERT. Apr 21, 06 | Apr 24, 06
7. ELEVATEIN TP & F HOLE S3a.0
7. THE:KMESS OF OWEREURDEN 0
1% ToTAL CORE RECOVERY FOR BORING M
& DEPTH DRILLED INTD Rz 0 . . -
19, ZIENATUREDF INSPECTOR
9. TOTAL DEPTH OF HOLE 538
CLASSIF AT O F MATER 8L SHMPLE SEMNMFPLE FEMAF EZ
ELEVETIGH ODEFTH LECEND DEscrption REZIY- IMTERWAL (Orllieg] tme, wake r kes, cept
ER - weathe g, ¢, Hs Ky Mcant
a I = a g T Q
OEGAMC SILT | some clay, moist -9-2-2
395 | @)
415
Sedr. S 1.5
Sedd, 5 4.5
- — — | (OL) 5o, shighbly plastic, greenish bmw, 1.0 Sample 19, 94.5°- 4657
- — — | ORGAMC SNT | kace sand, tace gravel, tace 4.3 1-2-35
- — — | sheds, moist i3 5 =
542.5 965 [
2305 9.5
- — — | (OL) 5o, shighbly plastic, greenish bowe, 1.5 Sample 20, 49.5°- 51,57
| ORSAMC SILT | #ace shells, moist 995 | 2245
- — —| 5.5 | @
537.5 sta oo
| T (oL) sof, shplily plasc, greemish Omme, 2.0 Sample 29, 91.5°- 539
a37.10 2.1 - — — | ORGAMCS ST | face shells, face wood, moist 51.5 3" thir-wealled fute
+ 5207 538 | eisturhed
(L) mofd, very plastic, greemisi Om i, LAY,
wet
236,10 a3d 830
535.2 538 25,87
' of Bomg
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APPENDIX E

ROUGH AND FINAL BORING LOGS



' 4 . .
! . Lo N, , . . Hole No.‘é"’ .
T Nee DIVISION - INSTACLATION ™ ; SHEET §
. PRILLING LOG CREAT Le‘"‘?f J C‘ 'O Ryver D'L“f/LUJT O'JTIL' C ' or 3  SHEETS
. [WPROJECT L 10, SIZT AND YYPL OF BIT /%"  [H< A
K N!CK IJpIC, RN € T GAYUN FOR ECEVATION SHOWH TTOM o HSL)
"I TECKTION (Coardinster o7 Siatlor) ‘ 1§89 16D
» 2, MARUFACTURER'S Q SIGNATION OF ARILT
[T ORCTRGRGERSY + AN EVEI N E A INEC— DIEDICH TAS0 .
: . : : 13, YBLTA%'I«? o; %“(R- DISTURB LO I UNDISTURDECD
4 HOLE KO, (As sho drewing i1Hle BURD AMPLES TAKEN 5 g |
ond {lle numbed % é_ ! ! )
7 NAWE OF BRILLER 14, TOTAL RUMBER CORE BOXES
AAVDY OCHS - 1%, ELEVATION GROUND WATER <.
6 CIRECTION OF HOLE STARTED COMPLETYED
U 1§, DATE HOLE ] e ; 5
Mjc‘-lnw OO, FAOM VERT, | | H-1¥-0b H-1€-00
17, ELEVAYION TOP QF HOLE
7+ TRICKNESS OF OVERBUROEN
18, TOTAL CORE RECOVERY'FOR BORING L)
8, DEPTH DRILLED INTO ROCK 19, SIONATURE OF INGFEGTOR
9, TOTAL DEPTH OF HOLE « /.0, 2 . G M{\.}
: CLASSIFICATION OF MATERIALS % CORE (80X OR REMARKS
CELEVATION| DEPTH |LEGEND RECOVs |SAMPLE
| L (Prertetion RN e B R B T
0 b ¢ "! . d . { ) !
: (ﬁ.n) Tnfhéur", - ;’z;uqﬁr of,plno.U'J r...:|.__ R 57 E
] T 0‘33 ] 56‘-""“{-’!? / 0.0~ ’S : .
- 29 .
e . | -
= —_ 2 1.S5- 30
s L"_., .) fa.‘r, 4}..?)..11"1 ployt €, e o W 0.6 Feura plo > 3 E_
: gg /O:mﬁ:“f ;}‘lr} f(ﬂx(.! 4 lond ._[Jf Tionte Z f . l'_z'}) :
1 é\ ‘} " e, F g ”‘kf;' ‘I-raq* S’OO"E} A f’_ A [ 4 B _,‘ .
— [(Fif1) . D — =
X A BN s .
- L) Very sofT, eghtly Plastic, yeguan : 4 f‘f'am-.\:,?)? 3 Zo-¥ 5 ;
. —— e: = ~ 1 v
- q{‘dcﬂf‘ “’, trnce -;.aA,\.._JH trace 0‘3 38 :
— 7 r_,'.,wr..-, R )_ )__ z :
= t32) ;
- — i
- 'Me) Very saf r) Slf.;l-nrf\...l plas Fie, hrown , ﬁf.t"'l'gj/rr" (./ e, G- é 4 E
5—-‘—1 clagesy. 91 H/ Trace :'“’"‘J; frace ff!'\k"-"? z u I
=4 e 0.3 J-1-2 -
- ' ; t3) ~,
g R P
-4—_ I.'ﬂ‘,) uewry sof !, 3 [ bgl by WNasi Brdvin | S o i r / g . r
: ( (,I'Me.f 5 ”‘ trnce Sand, TO@ cuiam ;_f{ 5ﬁ a S Lﬁ.\,_.?’f" - (a g 'j J -
- 5'5 HEeNT—— Lu Lfr_ e "/ &3 . :
] {f)ﬂ ] dery '.roft, -;J'.,’:_v‘i' !\J;#,r, r-;’m 5'i.¢'.-;;-e 0.8 - - ) :J :"
i SR DPRRAE IOy St ‘3"“"{'1; Trace CJR-LN'tpm 5‘3 : tel L
= /4 rrect woad, el . : ‘ — ‘ o P
j / @L) e '}u'ﬁ‘ -j”?h“'“ P"!h‘;f"‘br_ Aurik fieany /){;V\-FIP/r o ) 7= f' Q) T
V"‘-l Ofgedy & 54 f-, Savnf Soad Tioct cprovil A i (D :
: THCE wia o, et , o Loovt = O-Iﬂ."f P »
e - {7 E '
il o) weiy soff, slegntly plastic dar k greey & nle 7 a - /0. S =
5 TTQM ¢ 45;':‘.") domt Soard, ke _,r,._,,,(-.p}“ 7;) lrr &b ' =~
> face wdod, paed : ~ = —
0—-. O L R -2-3% (%) e
/ - ! j i Loy A tag (@ 7 iy (0,2 ™
- Joas® “i'ﬂr‘f"-\“’__*h f,‘.ll'-jl f_\w__-fl - L T ’]"{WJ 75 i e -l w honma
N = race SiRaeret, ui . [8.4 wole 8 .S - 120 [
e ) Uty Safjfe/,f,,!;.u'.? plaglec dhck 500 2 ™MF : - et
-l Offomic 40 1t faed Los izt 1 [ 11 -
-] I3 (2) . .
A B ] - ==
. ) “ G 39- 13"
: OL} .';f’"u’u, it © _/a[: -;iﬁ_f‘.’h} I"' 25Ty dac ke h . 5'{"""1{;‘,’ 1 (4.9 o :
od 0 qPoay, arqant ¢ e I, Tréce wood ok 9 ’
et b y,;,_{ F_
P {1
- N o 12 G+ 15,0 lm
— bpmple 10 1357 120
j by v y sof1 gty plastic, dark a sy, Jr_u.o.-cH/f / L:
Ofganmic 4o Il froce bt ) ! | & } S
e 0.5 . -
= : 1o (2) =
N : 5 o (=S I ==
3 (OLY wtsty scif, shapaly platrc, durk ey, somph |1 1507165 =
— ’ ;)l"(l[u;n-l 50 17 fr80 ¢ aud o 4 kﬂ i preas
-5 . { 2-2 v =
o SN gm) Tase, l'—«‘x"‘;'_r':l:!:\j?- J f el 'm,;;,",;l.';’;jl' ’ O ¢ fa') [~
- Teuee ﬂ“w”l.‘.:_'g,ﬁ‘___' P J 3 h - \ :
: o‘-’,' YAy sof L7 “:h Ll :‘l_.'::.;- Py {‘ p_g:{;‘k\.;- AT - " O =2
— Gichn, plqom ¢ f; Hf l,umv 5Lelts, ‘y'ﬂ[{;‘ ) Saple ! 1 1.5 13 e
315 wood, et 1o " |-z -
Aaas ! - .[ - Eadd
— L 2 ) ——
= S OL) very sof1, shahtly plasie, Greem shgrens Soplo 13 18.0-117 —
&l Ot € 51, it shoble, Faact umad, ot 34 |WH33 =
kO et U B
50 lovse, light brguun, 0 Sond, semt 40N P .
j»-u. ~ Th’; te J(f“u"-lu ff::l-' c y u-,.'.‘,.,... r‘-. gt ’ § IFs i-} z I(\ 1 f; .'-""_ i .‘.1‘fr o E
' ' Wu = 245
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ENG FORM AN, T (Y SCared i a7 ! 0 PROJECT : o ' HOL 0,
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. W PROJ t§

vo ¥

. : R .. Hole No-«'-- !
T DIVISION : THSTACLATIAN SHEET 2
DRILLING L0OG  |@REAT LARES ¢ OfI0 Rvér Dc'fthT Dmm ET ez Giaen

ICKIVDIC, Rwez

10, SIZE AND TYPE OF BIT L/ %," [ S/

VT, DATUM FOR EWLEVATIOR SHOWH (TOM o HIL)

l. LOCATION {Coordlnolu or Statlon)

(983 letD
77, WANUFACTURER'S OESTONATION GF PRILL

3 DRILLING AGENCY

COLEMAN EVRINCENINECH

DIEDICH A9 0

4 HOLE NO. (Aa ohown on drawing tille 3 s ESRQENN?AM;Ll\‘%{AKIN 0”“5“3:0 UNQ}”URD‘D
ond {ite numbed g - /
T NANE OF ORICLEA 14, TOTAL NUMBER CORE BOXES
AAVDY ©OCHS - 15, ELEVATION GROUND WATER Z.2
6 OIR_ES___LQLW#OJ,E 16, DATE HOLE STARTED COMPLETED
vuncu.m;act.m:o DTG, FROM VERT, L-18-0 6 G-18-006

7. YHICKNESS OF OVERBUROEN

17, ELEVATION TOP OF HOLE

§ DEPTH DRILLED INTO ROCK

19, TOTAL CORE RECOVERY'FOR BORING

19, SIONATURE OF INSPECTOR

%, TOYAL DEPYH OF HOLE 92 2 e 3 i
; CLASSIFICATION OF MATERIALS % CORE |BOX OR REMARKS
ELEVATION] DEPTH EQEND RECOVe {SAMPLE Deit Y
b 1% (0 uo;lpllor\) ERY NIO. ( xirl'ﬁl‘l"h,w‘l’f'\nd’ 17:.‘..1'rr?fd'r'\ ﬁ:‘:‘rﬂ)"
0 ¢ ¢ 9
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rd

-
f
(P
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Outcome.of the site visit or services completed:
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APPENDIX G

LABORATORY TEST RESULTS



Geotechnical Samples for Analysis

CIU Triaxial
Bottom Depth Recovery [ft] | Moisture [ Grain | Atterberg Unconfined Specific Compression w/
Boring Sample # [ft] Type (und.) Content Size Limits [Dry Density| Compression Gravity Pore Pressure
S-1 8 12.0 SS X X X x (OL)
S-1 9 13.5 SS X
S-1 10 15.0 SS X
S-1 12 18.0 SS X X X
S-1 14 21.0 SS X
S-1 16 28.5 Und. 2.1 X X X X
S-1 17 33.5 SS X X
S-1 18 38.5 SS X X
S-2 10 20.0 Und. 2 X X X X x (ML)
S-2 14 385  |hUnd| 21 X X X
S-2 16 46.5 SS X X
S-3 9 15.0 SS X
S-3 12 19.5 SS POOR SAMPLE CONSISTENCY (WATERY) COULD NOT RUN DRY DENSITY TESTS AT S-3
S-3 13 21.0 SS X X
S-3 16 35.0 SS X X
S-3 20 47.0 Und. 2.1 X X X
S-4 6 12.0 X
S-4 12 28.0 2.3 X X X X
S-4 16 43.0 1.6 X X X X
S-5 8 16.5 1.7 X X X X
S-5 13 36.0 X X x (OL)
S-6 13 21.5 X
S-6 17 38.5 1.3 SAND & GRAVEL IN SHELBY UNABLE TO PERFORM PROPOSED TESTS
S-6 18 41.5 x (CL)
S-6 21 54.0 2.0 X X X
Total 12 11 11 11 5 4 3
Inorganic Silt (ML) Budgeted 12 12 12 12 6 0 3
P Organic Silt (OL)
Till (CL)

SS=Split Spoon
Und.=Undisturbed




COLEMAN ENGINEERING COMPANY
635 Circle Drive
Iron Mountain, Michigan 49801
" Telephone: (906) 774-3440 Fax: (906) 774-7776

PARTICLE-SIZE ANALYSIS OF SOILS - HYDROMETER
(ASTM D422)

Project Name: Kinnickinnic River Stability Analysis and Dredging Study Job Number: GD-06032

Client: Barr Engineering Company

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Remarks: (OH) ORGANIC SILT, gray-black, high plasticity, with sand, Boring No: S-1

some clay Sample No: 8

Depth: 10.5-12.0

Sodium Hexametaphosphate

Dispersing Agent: Date Received: 4/18/2006

125 ml @4%solution

Amount: % of Original Sample Used
Hydrometer Number: 152H For Hydrometer Analysis: 98.2 %
Specific Gravity (G): 2.51 Weight of Sample Dispersed: 50.00 g.
Starting Time: 9:31:00

e s || E| 85 |2l 5 |5 |E%|Ec

.E = % o @ e =9 B c E = \g = O E — O

@ -8 | €S = s ° o » .2 2 0 o o = 5 O

E 8| s8| S| €| 25 |£2| 25 |85 | €5 | 20
sE|3e| & | ¢ | T§ |8&| S° |s-| 38| 8¢

== T S fallnd [) - - = = @

w & 8 8 o (?) 4 i 8 -‘DE & N

9:31:30 [ 05 40 20 4 36 742 | 0.01426 | 9.7 | 0.0628 | 72.8

9:32:00 1.0 38 20 4 34 70.0 | 0.01426 | 10.1 | 0.0453 | 68.8

9:33:00 [ 2.0 36 20 4 32 65.9 | 0.01426 | 10.4 | 0.0325 | 64.7

9:36:00 [ 5.0 26 20 4 22 453 | 0.01426 | 12.0 | 0.0221 | 445

9:46:00 [ 15.0 12 20 4 8 16.5 | 0.01426 | 14.3 | 0.0139 | 16.2

10:01:00 [ 30.0 9 20 4 5 10.3 | 0.01426 | 14.8 | 0.0100 | 10.1

10:31:00 [ 60.0 8 20 4 4 8.2 | 0.01426 | 15.0 | 0.0071 | 8.1

11:31:00 [ 120.0 7 20 4 3 6.2 | 0.01426 | 15.2 | 0.0051 | 6.1

13:31:00 [ 240.0 6 20 4 2 41 | 0.01426 | 15.3 | 0.0036 | 4.0

8:12:.00 [1361.0| ¢ 20 4 1 2.1 | 0.01426 | 155 | 0.0015 | 2.0

Form #: 0422B Tested By: R Backlund Date: 5/11/06

Revision Date: _1/17/05 Submitted By: Date:




COLEMAN ENGINEERING COMPANY
635 Circle Drive
Iron Mountain, Michigan 49801
" Telephone: (906) 774-3440 Fax: (906) 774-7776

PARTICLE-SIZE ANALYSIS OF SOILS - HYDROMETER
(ASTM D422)

Project Name: Kinnickinnic River Stability Analysis and Dredging Study Job Number: GD-06032

Client: Barr Engineering Company

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Remarks: (OH) ORGANIC SILT, gray-black, high plasticity, with sand, with Boring No: S-1

clay Sample No: 12

Depth: 16.5-18.0

Sodium Hexametaphosphate

Dispersing Agent: Date Received: 4/18/2006

125 ml @4%solution

Amount: % of Original Sample Used
Hydrometer Number: 152H For Hydrometer Analysis: 97.9
Specific Gravity (G): 2.69 Weight of Sample Dispersed: 50.00
Starting Time: 9:19:00

e s || E| 85 |2l 5 |5 |E%|Ec

.E = % o @ e =9 B c E = \g = O E — O

@ -8 | €S = s ° o » .2 2 0 o o = 5 O

E 25|88 S| 5| 25 |55 25 | 22| 85 | =2
sE|3e| & | ¢ | T§ |8&| S° |s-| 38| 8¢

—= T S s [} - R = = @

w & 8 8 o (?) 4 i 8 -‘DE & N

9:19:30 [ 05 41 20 4 37 74.0 | 0.01348 | 9.6 | 0.0591 | 72.4

9:20:00 1.0 38 20 4 34 68.0 | 0.01348 | 10.1 | 0.0428 | 66.6

9:21:00 [ 2.0 36 20 4 32 64.0 | 0.01348 | 10.4 | 0.0307 | 62.7

9:24:00 [ 5.0 32 20 4 28 56.0 | 0.01348 | 11.1 | 0.0201 | 54.8

9:34:00 [ 15.0 | 27 20 4 23 46.0 | 0.01348 | 11.9 | 0.0120 | 45.0

9:49:00 [ 30.0 | 22 20 4 18 36.0 | 0.01348 | 12.7 | 0.0088 | 35.2

10:19:00 [ 60.0 18 20 4 14 28.0 | 0.01348 | 13.3 | 0.0063 | 27.4

11:19:00 [ 120.0 | 15 20 4 11 220 | 0.01348 | 13.8 | 0.0046 | 21.5

13:19:00 [ 240.0 | 12 20 4 8 16.0 | 0.01348 | 14.3 | 0.0033 | 15.7

8.08:00 [1369.0( g 20 4 5 10.0 | 0.01348 | 14.8 | 0.0014 | 9.8

Form #: 0422B Tested By: R Backlund Date: 5/11/06

Revision Date: _1/17/05 Submitted By: Date:




PARTICLE-SIZE ANALYSIS OF SOILS - HYDROMETER

(ASTM D422)

COLEMAN ENGINEERING COMPANY
635 Circle Drive

Iron Mountain, Michigan 49801

* Telephone: (906) 774-3440 Fax: (906) 774-7776

Project Name: Kinnickinnic River Stability Analysis and Dredging Study Job Number: GD-06032
Client: Barr Engineering Company
Address: 4700 West 77th Street, Edina, Mn 55435-4803
Remarks: (CL) LEAN CLAY, brownish gray, a few silt laminations Boring No: S-1
Sample No: 16

Sodium Hexametaphosphate

Depth: 27.0' - 29.3'

Dispersing Agent: Date Received: 4/18/2006
Amount: 125 ml @4%solution % of Original Sample Used
Hydrometer Number: 152H For Hydrometer Analysis: 99.5 %
Specific Gravity (G): 2.74 Weight of Sample Dispersed: 40.54 g.
Starting Time: 8:51:00
o | . O @ S |l=sa| & £ 32 | 84
EE| 25| o | & EX |5c| 8=z | 82| 0cE | RO
) —_ g < 3 c S o n 9 0= v o 5 E 5 O
£ 2L 5% © 2 S £ g 2 $ 3 35| 85 | =0
- |gZ|z&| &| ¢ | T5 | 8| S® |84 3| gz
== T S fallnd [) - - = = @
w & 8 8 o (?) 4 i 8 -‘DE & N
8:53:00 [ 2.0 32 23 6.3 26 62.8 | 0.01426 | 11.1 | 0.0336 | 62.4
8:56:00 [ 5.0 27 23 6.3 21 50.6 | 0.01426 | 11.9 | 0.0220 | 50.3
9:06:00 [ 15.0 | 23 23 6.3 17 40.8 | 0.01426 | 12.5 | 0.0130 | 40.6
9:25:00 [ 34.0 | 20 23 6.3 14 33.5 | 0.01426 | 13.0 | 0.0088 | 33.3
9:51:00 [ 60.0 19 23 6.3 13 31.0 | 0.01426 | 13.2 | 0.0067 | 30.9
13:01:00 | 250 16 23 6.3 10 23.7 | 0.01426 | 13.7 | 0.0033 | 23.6
8:51:00 [ 1440 | 14 23 6.3 8 18.8 | 0.01426 | 14.0 | 0.0014 | 18.7
Form #: 0422B Tested By: J. Whelan (SET) Date: 5/16/06
Revision Date: _1/17/05 Submitted By: Date:




COLEMAN ENGINEERING COMPANY
635 Circle Drive
Iron Mountain, Michigan 49801
" Telephone: (906) 774-3440 Fax: (906) 774-7776

PARTICLE-SIZE ANALYSIS OF SOILS - HYDROMETER
(ASTM D422)

Project Name: Kinnickinnic River Stability Analysis and Dredging Study Job Number: GD-06032

Client: Barr Engineering Company

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Remarks: (OH) ORGANIC SILT, gray-black, high plasticity, with sand, Boring No: S-2

some clay Sample No: 10

Depth: 18.0-20.3

Sodium Hexametaphosphate

Dispersing Agent: Date Received: 4/27/2006

125 ml @4%solution

Amount: % of Original Sample Used
Hydrometer Number: 152H For Hydrometer Analysis: 99.6
Specific Gravity (G): 2.51 Weight of Sample Dispersed: 50.00
Starting Time: 9:14:00
e s || E| 85 |2l 5 |5 |E%|Ec
.E = % o @ e =9 B c E = \g = O E — O
@ -8 | €S = s ° o » .2 2 0 o o = 5 O
E 8| s8| S| €| 25 |£2| 25 |85 | €5 | 20
sE|3e| & | ¢ | T§ |8&| S° |s-| 38| 8¢
= I S s [0) - ~ =2 =
w o 8 8 a z i 8 .‘DE o 3
9:14:30 [ 05 40 20 3 37 76.2 | 0.01426 | 9.7 | 0.0628 | 75.9
9:15:00 1.0 38 20 3 35 72.1 | 0.01426 | 10.1 | 0.0453 | 71.8
9:16:00 [ 2.0 35 20 3 32 65.9 | 0.01426 | 10.6 | 0.0328 | 65.7
9:19:00 [ 5.0 30 20 3 27 55.6 | 0.01426 | 11.4 | 0.0215 | 55.4
9:29:00 [ 15.0 18 20 3 15 30.9 | 0.01426 | 13.3 | 0.0134 | 30.8
9:44:00 [ 30.0 12 20 3 9 18.5 | 0.01426 | 14.3 | 0.0098 | 185
10:14:00 [ 60.0 10 20 3 7 14.4 | 0.01426 | 14.7 | 0.0071 | 14.4
11:14:00 [ 1200 | g 20 3 5 10.3 | 0.01426 | 15.0 | 0.0050 | 10.3
13:14:00 [ 240.0 6 20 3 3 6.2 | 0.01426 | 15.3 | 0.0036 | 6.2
8:17:00 [1383.0| ¢ 20 3 2 41 | 0.01426 | 155 | 0.0015 | 4.1
Form #: 0422B Tested By: R Backlund Date: 5/10/06

Revision Date: _1/17/05 Submitted By: Date:




COLEMAN ENGINEERING COMPANY
635 Circle Drive
Iron Mountain, Michigan 49801

" Telephone: (906) 774-3440 Fax: (906) 774-7776

PARTICLE-SIZE ANALYSIS OF SOILS - HYDROMETER

(ASTM D422)

Project Name: Kinnickinnic River Stability Analysis and Dredging Study Job Number: GD-06032

Client: Barr Engineering Company

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Remarks: (OL) ORGANIC SILT, gray-black, sandy, with clay Boring No: S-2

Sample No: 16

Dispersing Agent:

Sodium Hexametaphosphate

Depth: 44.5-46.5
Date Received: 4/27/2006

125 ml @4%solution

Amount: % of Original Sample Used
Hydrometer Number: 152H For Hydrometer Analysis: 99.8 %
Specific Gravity (G): 2.51 Weight of Sample Dispersed: 50 g.
Starting Time: 9:02:00

o | o OO o % - £ @ = = -§ kS) g a

.E = % o @ e =9 B c g = \g = O E — O

o) sa| £ 3 s ° o n e 7 0 o = 5 O

E |8S|88| S| £ | 25 |55| 23 | 28| 28 | 2
sE|3e| & | ¢ | T§ |8&| S° |s-| 38| 8¢

== T S fallnd [) - - = = @

w & 8 8 o (?) 4 i 8 -‘DE & N

9:02:30 [ 0.5 32 20 3 29 59.7 0.01 11.1 | 0.0672 | 59.6

9:03:00 1.0 27 20 3 24 49.4 | 0.01426 | 11.9 | 0.0492 | 49.3

9:04:00 [ 2.0 23 20 3 20 41.2 | 0.01426 | 12,5 | 0.0357 | 41.1

9:07:00 [ 5.0 19 20 3 16 33.0 | 0.01426 | 13.2 | 0.0232 | 32.9

9:17:00 [ 15.0 15 20 3 12 247 | 0.01426 | 13.8 | 0.0137 | 24.7

9:32:.00 [ 30.0 13 20 3 10 20.6 | 0.01426 | 14.2 | 0.0098 | 20.6

10:02:00 [ 60.0 11 20 3 8 16.5 | 0.01426 | 14.7 | 0.0071 | 16.4

11:02:00 [ 120.0 | 19 20 3 7 14.4 | 0.01426 | 14.7 | 0.0050 | 14.4

13:02:00 [ 240.0 | g 20 3 5 10.3 | 0.01426 | 15.0 | 0.0036 | 10.3

8:15:00 [1393.0( 7 20 3 4 8.2 | 0.01426 | 15.2 | 0.0015 | 8.2

Form #: 0422B Tested By: R Backlund Date: 5/10/06

Revision Date: _1/17/05

Submitted By: Date:




COLEMAN ENGINEERING COMPANY
635 Circle Drive
Iron Mountain, Michigan 49801

" Telephone: (906) 774-3440 Fax: (906) 774-7776

PARTICLE-SIZE ANALYSIS OF SOILS - HYDROMETER

(ASTM D422)

Project Name: Kinnickinnic River Stability Analysis and Dredging Study Job Number: GD-06032

Client: Barr Engineering Company

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Remarks: (OL) ORGANIC SILT, gray-black, sandy, with clay Boring No: S-3

Sample No: 13

Dispersing Agent:

Sodium Hexametaphosphate

Depth: 19.5-21.0
Date Received: 4/20/2006

125 ml @4%solution

Amount: % of Original Sample Used
Hydrometer Number: 152H For Hydrometer Analysis: 90.7 %
Specific Gravity (G): 2.51 Weight of Sample Dispersed: 50.00 g.
Starting Time: 8:50:00
e s || E| 85 |2l 5 |5 |E%|Ec
.E = % o @ e =9 B c E = \g = O E — O
@ -8 | €S = s ° o » .2 2 0 o o = 5 O
E S| sB| 8| 8| 285 | 2| 55 | 82| &5 | =0
sE|3e| & | ¢ | T§ |8&| S° |s-| 38| 8¢
= I S s [0) - ~ =2 =
w o 8 8 a z i 8 .‘DE o 3
8:50:30 [ 0.5 35 20 3 32 65.9 | 0.01426 | 10.6 | 0.0657 | 59.8
8:51:00 1.0 33 20 3 30 61.8 | 0.01426 | 10.9 | 0.0471 | 56.1
8:52:00 [ 2.0 29 20 3 26 53.6 | 0.01426 | 11.5 | 0.0342 | 48.6
8:55:00 [ 5.0 25 20 3 22 453 | 0.01426 | 12.2 | 0.0223 | 41.1
9:05:00 [ 15.0 | 21 20 3 18 37.1 | 0.01426 | 12.9 | 0.0132 | 33.6
9:20:00 [ 30.0 17 20 3 14 28.8 | 0.01426 | 13.5 | 0.0096 | 26.2
9:50:00 [ 60.0 14 20 3 11 22.7 | 0.01426 | 14.0 | 0.0069 | 20.6
10:50:00 [ 120.0 | 12 20 3 9 18.5 | 0.01426 | 14.3 | 0.0049 | 16.8
12:50:00 [ 240.0 | 19 20 3 7 14.4 | 0.01426 | 14.7 | 0.0035 | 13.1
8:13:00 [1403.0| g 20 3 5 10.3 | 0.01426 | 15.0 | 0.0015 | 9.3
Form #: 0422B Tested By: R Backlund Date: 5/10/06

Revision Date: _1/17/05

Submitted By: Date:




PARTICLE-SIZE ANALYSIS OF SOILS - HYDROMETER

(ASTM D422)

COLEMAN ENGINEERING COMPANY
635 Circle Drive

Iron Mountain, Michigan 49801

" Telephone: (906) 774-3440 Fax: (906) 774-7776

Sodium Hexametaphosphate

Project Name: Kinnickinnic River Stability Analysis and Dredging Study Job Number: GD-06032
Client: Barr Engineering Company
Address: 4700 West 77th Street, Edina, Mn 55435-4803
Remarks: (CH) FAT CLAY, gray, with shells, trace organic matter Boring No: S-4
Sample No: 12

Depth: 26.0-28.3

Dispersing Agent: Date Received: 4/18/2006
Amount: 125 ml @4%solution % of Original Sample Used
Hydrometer Number: 152H For Hydrometer Analysis: 100 %
Specific Gravity (G): 2.60 Weight of Sample Dispersed: 62.39 g.
Starting Time: 10:32:00
o | . O @ g || € £ '% S| 845
EE| & 5 o e X S c 2= 2= o E RO
) —_ g < 3 c S o n 9 05 v o 5 E 5 O
E 2L | s8R S| 2 SE£E |22| 55 | 82| €5 | 22
" | BE|2&| 5| g | TE | 83| S° |sF| 3|88
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10:34:00 [ 2.0 58 23 6.3 52 83.7 | 0.01426 | 6.8 | 0.0263 | 83.7
10:37:00 [ 5.0 53 23 6.3 47 75.6 | 0.01426 | 7.6 | 0.0176 | 75.6
10:47:00 [ 15.0 | 46 23 6.3 40 64.3 | 0.01426 | 8.8 | 0.0109 | 64.3
11:02:00 [ 30.0 | 42 23 6.3 36 57.8 | 0.01426 | 9.4 | 0.0080 | 57.8
11:32:00 [ 60.0 | 37 23 6.3 31 49.7 | 0.01426 | 10.2 | 0.0059 | 49.7
14:32:00 [ 240.0 | 3g 23 6.3 24 38.4 | 0.01426 | 11.4 | 0.0031 | 38.4
10:32:00 [1440.0 24 23 6.3 15 23.8 | 0.01426 | 12.9 | 0.0013 | 23.8
Form #: 0422B Tested By: J.Whelan (SET) Date: 5/16/06
Revision Date: _1/17/05 Submitted By: Date:




Project Name: Kinnickinnic

COLEMAN ENGINEERING COMPANY
635 Circle Drive
Iron Mountain, Michigan 49801
" Telephone: (906) 774-3440 Fax: (906) 774-7776

PARTICLE-SIZE ANALYSIS OF SOILS - HYDROMETER
(ASTM D422)

River Stability Analysis and Dredging Study Job Number: GD-06032

Client: Barr Engineering Company

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Remarks: (CL) LEAN CLAY, gray-brown, sandy, low plasticity Boring No: S-4

Sample No: 16

Dispersing Agent:

Depth: 41.0-43.3

Sodium Hexametaphosphate

Date Received: 4/26/2006

125 ml @4%solution

Amount: % of Original Sample Used
Hydrometer Number: 152H For Hydrometer Analysis: 97.1 %
Specific Gravity (G): 2.74 Weight of Sample Dispersed: 50.00 g.
Starting Time: 9:25:00

e s || E| 85 |2l 5 |5 |E%|Ec
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w & 8 8 o (?) 4 i 8 -‘DE & N

9:25:30 [ 05 31 20 4 27 53.5 | 0.01329 | 11.2 | 0.0629 | 51.9

9:26:00 1.0 28 20 4 24 475 | 0.01329 | 11.7 | 0.0455 | 46.1

9:27:00 [ 2.0 25 20 4 21 41.6 | 0.01329 | 12.2 | 0.0328 | 40.4

9:30:00 [ 5.0 22 20 4 18 35.6 | 001329 | 12.7 | 0.0212 | 34.6

9:40:00 [ 15.0 17 20 4 13 25.7 | 0.01329 | 13.5 | 0.0126 | 25.0

9:55:00 [ 30.0 16 20 4 12 23.8 | 0.01329 | 13.7 | 0.0090 | 23.1

10:25:00 [ 60.0 14 20 4 10 19.8 | 0.01329 | 14.0 | 0.0064 | 19.2

11:25:00 [ 120.0 | 13 20 4 9 17.8 | 0.01329 | 14.2 | 0.0046 | 17.3

13:25:00 [ 240.0 | 12 20 4 8 15.8 | 0.01329 | 14.3 | 0.0032 | 15.4

8:10:00 [1365.01 19 20 4 6 11.9 | 0.01329 | 14.7 | 0.0014 | 11.5

Form #: 0422B Tested By: R Backlund Date: 5/11/06

Revision Date: _1/17/05

Submitted By: Date:




COLEMAN ENGINEERING COMPANY
635 Circle Drive

Iron Mountain, Michigan 49801
* Telephone: (906) 774-3440 Fax: (906) 774-7776

PARTICLE-SIZE ANALYSIS OF SOILS - HYDROMETER
(ASTM D422)

Project Name: Kinnickinnic River Stability Analysis and Dredging Study

Client: Barr Engineering Company

Job Number: GD-06032

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Remarks: (OH) ORGANIC CLAY, gray, with sand and shells, some peat

and wood

Dispersing Agent:

Sodium Hexametaphosphate

125 ml @4%solution

Boring No: S-5

Sample No: 8

Depth: 14.0-16.3

Date Received: 4/18/2006

Amount: % of Original Sample Used
Hydrometer Number: 152H For Hydrometer Analysis: 95.3
Specific Gravity (G): 2.45 Weight of Sample Dispersed: 60.72
Starting Time: 10:37:00
o | . O @ g || € £ '% S| 845
EE| S 5| o a ex || 82 | €2 | GE | Bo
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10:39:00 [ 2.0 38 23 6.3 32 54.8 | 0.01426 | 10.1 | 0.0320 | 52.2
10:42:00 [ 5.0 33 23 6.3 27 46.2 | 0.01426 | 10.9 | 0.0211 | 44.0
10:52:00 [ 15.0 | 26 23 6.3 20 34.1 | 0.01426 | 12.0 | 0.0128 | 325
11:07:00 [ 30.0 | 22 23 6.3 16 27.1 | 0.01426 | 12.7 | 0.0093 | 25.9
11:37:00 | 60.0 18 23 6.3 12 20.2 | 0.01426 | 13.3 | 0.0067 | 19.3
14:37:00 [ 240.0 | 12 23 6.3 6 9.9 | 0.01426 | 14.3 | 0.0035 | 9.4
10:37:00 [1440.0| g 23 6.3 2 29 |0.01426 | 15.0 | 0.0015 | 2.8

%

Form #: 0422B

Revision Date: _1/17/05

Tested By: J. Whelan (SET) Date: 5/16/06
Submitted By:

Date:




Project Name: Kinnickinnic River Stability Analysis and Dredging Study

COLEMAN ENGINEERING COMPANY
635 Circle Drive

Iron Mountain, Michigan 49801
' Telephone: (906) 774-3440 Fax: (906) 774-7776

PARTICLE-SIZE ANALYSIS OF SOILS - HYDROMETER

(ASTM D422)

Client: Barr Engineering Company

Job Number: GD-06032

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Remarks: (OL) ORGANIC SILT, gray-black, with sand, with clay

Dispersing Agent:

Sodium Hexametaphosphate

125 ml @4%solution

Boring No: S-5

Sample No: 13

Depth: 34.0-36.0

Date Received: 4/25/2006

Amount: % of Original Sample Used
Hydrometer Number: 152H For Hydrometer Analysis: 99.9 %
Specific Gravity (G): 2.69 Weight of Sample Dispersed: 50.00 g.
Starting Time: 8:56:00
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8:56:30 [ 0.5 33 20 3 30 60.0 | 0.01348 | 10.9 | 0.0629 | 59.9
8:57:00 1.0 30 20 3 27 54.0 | 0.01348 | 11.4 | 0.0455 | 53.9
8:58:00 [ 2.0 27 20 3 24 48.0 | 0.01348 | 11.9 | 0.0329 | 48.0
9:01:00 [ 5.0 23 20 3 20 40.0 | 0.01348 | 12.5 | 0.0213 | 40.0
9:11:00 [ 15.0 17 20 3 14 28.0 | 0.01348 | 13.5 | 0.0128 | 28.0
9:26:00 [ 30.0 15 20 3 12 240 | 0.01348 | 13.8 | 0.0091 | 24.0
9:56:00 [ 60.0 12 20 3 9 18.0 | 0.01348 | 14.3 | 0.0066 | 18.0
10:56:00 [ 120.0 | 14 20 3 8 16.0 | 0.01348 | 14.7 | 0.0047 | 16.0
12:56:00 | 2400 | o 20 3 6 12.0 | 0.01348 | 14.8 | 0.0033 | 12.0
8:14:00 [1398.0( 7 20 3 4 8.0 | 0.01348 | 15.2 | 0.0014 | 8.0
Form #: 0422B Tested By: Ryan Backlund Date: 5/10/06

Revision Date: _1/17/05

Submitted By:

Date:




PARTICLE-SIZE ANALYSIS OF SOILS - HYDROMETER

(ASTM D422)

COLEMAN ENGINEERING COMPANY
635 Circle Drive

Iron Mountain, Michigan 49801

" Telephone: (906) 774-3440 Fax: (906) 774-7776

Project Name: Kinnickinnic River Stability Analysis and Dredging Study Job Number: GD-06032
Client: Barr Engineering Company
Address: 4700 West 77th Street, Edina, Mn 55435-4803
Remarks: (SP-SM) sand, brown, fine to coarse, some silt, trace clay Boring No: S-6
Sample No: 13

Sodium Hexametaphosphate

Depth: 19.5-21.5

Dispersing Agent: Date Received: 4/24/2006
Amount: 125 mi @4%solution % of Original Sample Used
Hydrometer Number: 152H For Hydrometer Analysis: 66.0 %
Specific Gravity (G): 2.68 Weight of Sample Dispersed: 50.00 g.
Starting Time: 9:08:00
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9:08:30 [ 0.5 10 20 3 7 14.0 | 0.01352 | 14.7 | 0.0733 | 9.2
9:09:00 1.0 9 20 3 6 12.0 | 0.01352 | 14.8 | 0.0520 | 7.9
9:10:00 [ 2.0 8 20 3 5 10.0 | 0.01352 | 15.0 | 0.0370 | 6.6
9:13:00 [ 5.0 8 20 3 5 10.0 | 0.01352 | 15.0 | 0.0234 | 6.6
9:23:00 [ 15.0 7 20 3 4 8.0 | 0.01352 | 15.2 | 0.0136 | 5.3
9:38:00 [ 30.0 6 20 3 3 6.0 | 0.01352 | 15.3 | 0.0097 | 4.0
10:08:00 [ 60.0 6 20 3 3 6.0 | 0.01352 | 15.3 | 0.0068 | 4.0
11:08:00 [ 120.0 | g 20 3 2 4.0 | 0.01352 | 155 | 0.0049 | 2.6
13:08:00 [ 240.0 | g 20 3 2 4.0 | 0.01352 | 155 | 0.0034 | 2.6
8:16:00 [1383.0| ¢ 20 3 2 4.0 | 0.01352 | 155 | 0.0014 | 2.6
Form #: 0422B Tested By: R Backlund Date: 5/10/06
Revision Date: _1/17/05 Submitted By: Date:




635 Circle Drive

Iron Mountain, Michigan 49801
Telephone: (906) 774-3440 Fax: (906) 774-7776

COLEMAN ENGINEERING COMPANY

REPORT OF: PARTICLE-SIZE ANALYSIS OF SOILS - MECHANICAL

(ASTM D422)

Job Name: Kinnickinnic River Stability Analysis and Dredging Study

Client: Barr Engineering Company

C.E.C. Job #: GD-06032

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Soil Description: (OL) ORGANIC SILT, gray-black, with sand, Boring No. S-5
with clay Sample No. 13
Remarks: Depth: 34.0-36.0
Date Rec'd:  4/25/2006
Grain
Diameter Weight Percent
Sieve Size (mm) Retained Retained |Percent Finer
3" 76.2
2" 50.8
11/2" 37.5
1 25.4
3/4 19.1 0.0 100.0
1/2 12.7 0.00 0.0 100.0
aM 4.76 0.07 0.0 100.0
10M 2.00 0.26 0.1 99.9
o & 40M 0.42 0.72 14 98.6(/* 98.5
n F
> 2
Z0 100M 0.149 4.95 9.9 88.7 /* 88.6
ZZ 0
<0 wnm
a2 >
3 -2 200M 0.074 6.61 13.2 75.4 [ 75.4
Z02%
% S Pan
|_
=3
o
*Percent Based on Total Sample
Original Sample:
Material retained on No. 10 mesh: weight = 0.33 gn= 0.1% %
Material passing No. 10 mesh: weight = 268.4 gm= 99.9% %
Weight of Total Sample = 268.73 gm
Form:__D422A Tested By: R Backlund Date: 5/11/2006

Revision Date: _1/17/05

Submitted By:

Date:



635 Circle Drive

Iron Mountain, Michigan 49801
Telephone: (906) 774-3440 Fax: (906) 774-7776

COLEMAN ENGINEERING COMPANY

REPORT OF: PARTICLE-SIZE ANALYSIS OF SOILS - MECHANICAL

(ASTM D422)

Job Name: Kinnickinnic River Stability Analysis and Dredging Study

Client: Barr Engineering Company

C.E.C. Job #: GD-06032

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Soil Description: (OH) ORGANIC SILT, gray-black, high plasticity, Boring No. S-1
Shape: with sand, some clay Sample No. 8
Remarks: Depth: 10.5-12.0
Date Rec'd:  4/18/2006
Grain
Diameter Weight Percent
Sieve Size (mm) Retained Retained |Percent Finer
3" 76.2
2" 50.8
11/2" 375
1 25.4
3/4 19.1 0.0 100.0
1/2 12.7 0.00 0.0 100.0
aM 4.76 0.61 0.5 99.5
10M 2.00 1.69 1.3 98.2
o & 40M 0.42 0.91 1.8 98.2 /* 96.4
n F
2L
Z0 100M 0.149 2.79 5.6 92.6 /* 90.9
ZZ 0
<0 wnm
a2 >
3 -2 200M 0.074 4.49 9.0 83.6 /* 82.1
Z02%
% S Pan
|_
=3
o
*Percent Based on Total Sample
Original Sample:
Material retained on No. 10 mesh: weight = 2.3 gm= 1.8%
Material passing No. 10 mesh: weight = 123.54 gm= 98.2% %
Weight of Total Sample = 125.84 gm
Form:__D422A Tested By: R Backlund Date: 5/11/2006

Revision Date: _1/17/05

Submitted By:

Date:




635 Circle Drive

Iron Mountain, Michigan 49801
Telephone: (906) 774-3440 Fax: (906) 774-7776

COLEMAN ENGINEERING COMPANY

REPORT OF: PARTICLE-SIZE ANALYSIS OF SOILS - MECHANICAL

(ASTM D422)

Job Name: Kinnickinnic River Stability Analysis and Dredging Study

Client: Barr Engineering Company

C.E.C. Job #: GD-06032

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Soil Description: (OH) ORGANIC SILT, gray-black, high plasticity, Boring No. S-1
with sand, with clay Sample No. 12
Remarks: Depth: 16.5-18.0
Date Rec'd:  4/18/2006
Grain
Diameter Weight Percent
Sieve Size (mm) Retained Retained |Percent Finer
3" 76.2
2" 50.8
11/2" 37.5
1 25.4
3/4 19.1 0.0 100.0
1/2 12.7 0.00 0.0 100.0
aM 4.76 0.70 0.8 99.2
10M 2.00 1.19 1.3 97.9
o & 40M 0.42 1.67 3.3 96.7 /* 94.6
n F
2L
Z0 100M 0.149 5.41 10.8 85.8 /* 84.0
ZZ 0
<0 wnm
a2 >
3 -2 200M 0.074 4.75 9.5 76.3 [* 74.7
Z02%
% S Pan
|_
=3
o
*Percent Based on Total Sample
Original Sample:
Material retained on No. 10 mesh: weight = 1.89 gm= 21%
Material passing No. 10 mesh: weight = 89.23 gm= 97.9% %
Weight of Total Sample = 91.12 gm
Form:__D422A Tested By: R Backlund Date: 5/11/2006

Revision Date: _1/17/05

Submitted By:

Date:




COLEMAN ENGINEERING COMPANY
635 Circle Drive
Iron Mountain, Michigan 49801
Telephone: (906) 774-3440 Fax: (906) 774-7776

REPORT OF: PARTICLE-SIZE ANALYSIS OF SOILS - MECHANICAL
(ASTM D422)

Job Name: Kinnickinnic River Stability Analysis and Dredging Study C.E.C. Job #: GD-06032

Client: Barr Engineering Company

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Soil Description: (CL) LEAN CLAY, brownish gray, a few silt Boring No. S-1
laminations Sample No. 16
Remarks: Depth: _ 27.0'- 29.3'
Date Rec'd:  4/24/2006
Grain
Diameter Weight Percent
Sieve Size (mm) Retained Retained |Percent Finer
3" 76.2
2" 50.8
11/2" 37.5
1 25.4
3/4 19.1 0.0 0.0 100.0
1/2 12.7 0.0 0.0 100.0
1M 4.76 1.3 0.4 99.6
10M 2.00 0.2 0.1 99.5
o & 40M 0.42 0.3 0.7 99.3 /* 98.8
i
%S
<0 100M 0.149 1.3 3.2 96.1 /* 95.6
ZEx o
<o wn
o= >
< T3 200M 0.074 3.2 7.9 88.2 I+ 87.7
052
2z <
IO Pan 0.0
QE
>0
o
*Percent Based on Total Sample
Original Sample:
Material retained on No. 10 mesh: weight = 1.46 gn= 05% %
Material passing No. 10 mesh: weight = 316.94 gm= 995 %
Weight of Total Sample = 318.4 gm
Form:__D422A Tested By: J. Whelan (SET) Date: 5/10/2006
Revision Date: _1/17/05 Submitted By: Date:




635 Circle Drive

Iron Mountain, Michigan 49801
Telephone: (906) 774-3440 Fax: (906) 774-7776

COLEMAN ENGINEERING COMPANY

REPORT OF: PARTICLE-SIZE ANALYSIS OF SOILS - MECHANICAL

(ASTM D422)

Job Name: Kinnickinnic River Stability Analysis and Dredging Study

Client: Barr Engineering Company

C.E.C. Job #: GD-06032

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Soil Description: (OH) ORGANIC SILT, gray-black, high plasticity, Boring No. S-2
with sand, some clay Sample No. 10
Remarks: Depth: 18.0-20.3
Date Rec'd:  4/27/2006
Grain
Diameter Weight Percent
Sieve Size (mm) Retained Retained |Percent Finer
3" 76.2
2" 50.8
11/2" 375
1 25.4
3/4 19.1 0.0 100.0
1/2 12.7 0.00 0.0 100.0
aM 4.76 0.23 0.3 99.7
10M 2.00 0.11 0.1 99.6
o & 40M 0.42 1.93 3.9 96.1 /* 95.8
i
Z s
<O 100M 0.149 4.38 8.8 87.4 /* 87.0
ZZ 0
<0 wnm
a2 >
3 -2 200M 0.074 4.66 9.3 78.1 [* 77.7
Z02%
% S Pan
|_
=3
o
*Percent Based on Total Sample
Original Sample:
Material retained on No. 10 mesh: weight = 0.34 gm= 0.4%
Material passing No. 10 mesh: weight = 77.42 gm= 99.6% %
Weight of Total Sample = 77.76 gm
Form:__D422A Tested By: R Backlund Date: 5/10/2006

Revision Date: _1/17/05

Submitted By:

Date:




635 Circle Drive

Iron Mountain, Michigan 49801
Telephone: (906) 774-3440 Fax: (906) 774-7776

COLEMAN ENGINEERING COMPANY

REPORT OF: PARTICLE-SIZE ANALYSIS OF SOILS - MECHANICAL

(ASTM D422)

Job Name: Kinnickinnic River Stability Analysis and Dredging Study

Client: Barr Engineering Company

C.E.C. Job #: GD-06032

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Soil Description: (OL) ORGANIC SILT, gray-black, sandy, with clay Boring No. S-2
Shape: Hardness: Sample No. 16
Remarks: Depth: 44.5-46.5

Date Rec'd:  4/27/2006
Grain
Diameter Weight Percent
Sieve Size (mm) Retained Retained |Percent Finer
3" 76.2
2" 50.8
11/2" 375
1 25.4
3/4 19.1 0.0 100.0
1/2 12.7 0.00 0.0 100.0
aM 4.76 0.00 0.0 100.0
10M 2.00 0.63 0.2 99.8
o & 40M 0.42 1.38 2.8 97.2 /¥ 97.0
n F
2L
Z0 100M 0.149 5.89 11.8 85.5 /* 85.3
ZZ 0
<0 wnm
a2 >
3 -2 200M 0.074 8.66 17.3 68.1 /* 68.0
Z02%
% S Pan
|_
=3
o
*Percent Based on Total Sample
Original Sample:
Material retained on No. 10 mesh: weight = 0.63 gn= 0.2%
Material passing No. 10 mesh: weight = 284.84 gm= 99.8% %
Weight of Total Sample = 285.47 gm
Form:__D422A Tested By: R Backlund Date: 5/10/2006

Revision Date: _1/17/05

Submitted By:

Date:




635 Circle Drive

Iron Mountain, Michigan 49801
Telephone: (906) 774-3440 Fax: (906) 774-7776

COLEMAN ENGINEERING COMPANY

REPORT OF: PARTICLE-SIZE ANALYSIS OF SOILS - MECHANICAL

(ASTM D422)

Job Name: Kinnickinnic River Stability Analysis and Dredging Study

Client: Barr Engineering Company

C.E.C. Job #: GD-06032

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Soil Description: (OL) ORGANIC SILT, gray-black, sandy, with clay Boring No. S-3
Shape: Hardness: Sample No. 13
Remarks: Depth: 19.5-21.0

Date Rec'd:  4/20/2006
Grain
Diameter Weight Percent
Sieve Size (mm) Retained Retained |Percent Finer
3" 76.2
2" 50.8
11/2" 375
1 25.4
3/4 19.1 0.0 100.0
1/2 12.7 3.52 2.7 97.3
aM 4.76 3.26 25 94.8
10M 2.00 5.28 4.1 90.7
o & 40M 0.42 4.08 8.2 91.8 /* 83.3
i
Z s
<O 100M 0.149 5.89 11.8 80.1 /* 72.6
ZZ 0
<0 wnm
a2 >
T2 200M 0.074 5.64 11.3 68.8 /* 62.4
SRR
2z <
5o Pan
|_
=3
o
*Percent Based on Total Sample
Original Sample:
Material retained on No. 10 mesh: weight = 12.06 gn= 93% %
Material passing No. 10 mesh: weight = 118.1 gm= 90.7% %
Weight of Total Sample = 130.16 gm
Form:__D422A Tested By: R Backlund Date: 5/10/2006

Revision Date: _1/17/05

Submitted By:

Date:




635 Circle Drive

Iron Mountain, Michigan 49801
Telephone: (906) 774-3440 Fax: (906) 774-7776

COLEMAN ENGINEERING COMPANY

REPORT OF: PARTICLE-SIZE ANALYSIS OF SOILS - MECHANICAL

(ASTM D422)

Job Name: Kinnickinnic River Stability Analysis and Dredging Study

Client: Barr Engineering Company

C.E.C. Job #: GD-06032

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Soil Description: (CH) FAT CLAY, gray, with shells, trace organic Boring No. S-4
matter Sample No. 12
Remarks: Depth: _ 26.0'- 28.3'
Date Rec'd:  4/24/2006
Grain
Diameter Weight Percent
Sieve Size (mm) Retained Retained |Percent Finer
3" 76.2
2" 50.8
11/2" 37.5
1 25.4
3/4 19.1 0.0 0.0 100.0
1/2 12.7 0.0 0.0 100.0
1M 4.76 0.0 0.0 100.0
10M 2.00 0.0 0.0 100.0
o & 40M 0.42 0.14 0.2 99.8
nF
> 2
<0 100M 0.149 0.23 0.4 99.4
ZEx o
< e g
g - 200M 0.074 0.30 0.5 98.9
Z02
<z
IO Pan 61.72 98.9 0.0
(S
W
=20
o
*Percent Based on Total Sample
Original Sample:
Material retained on No. 10 mesh: weight = 0.00 gn= 0.00 %
Material passing No. 10 mesh: weight = 0.00 gm = 100.0% %
Weight of Total Sample = 62.39 gm
Form:__D422A Tested By: J.Whelan (SET) Date: 5/10/2006
Revision Date: _1/17/05 Submitted By: Date:




REPORT OF: PARTICLE-SIZE ANALYSIS OF SOILS - MECHANICAL
(ASTM D422)

635 Circle Drive

Iron Mountain, Michigan 49801
Telephone: (906) 774-3440 Fax: (906) 774-7776

Job Name: Kinnickinnic River Stability Analysis and Dredging Study

Client: Barr Engineering Company

COLEMAN ENGINEERING COMPANY

C.E.C. Job #: GD-06032

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Soil Description: (CL) LEAN CLAY, gray-brown, sandy, low plasticity Boring No. S-4
Shape: Hardness: Sample No. 16
Remarks: Depth: 41.0-43.3

Date Rec'd:  4/26/2006
Grain
Diameter Weight Percent
Sieve Size (mm) Retained Retained |Percent Finer
3" 76.2
2" 50.8
11/2" 37.5
1 25.4
3/4 19.1 0.0 100.0
1/2 12.7 0.00 0.0 100.0
aM 4.76 1.14 0.8 99.2
10M 2.00 3.00 2.1 97.1
o & 40M 0.42 2.06 4.1 95.9 /* 93.1
n F
> 2
Z0 100M 0.149 7.52 15.0 80.8 /* 78.5
ZE W
<0 wnm
a2 >
3 -2 200M 0.074 7.71 15.4 65.4 /* 63.5
zZ0%
% S Pan
|_
=3
o
*Percent Based on Total Sample
Original Sample:
Material retained on No. 10 mesh: weight = 414 gn= 29% %
Material passing No. 10 mesh: weight = 140.74 gm= 97.1% %
Weight of Total Sample = 14488 gm
Form:__D422A Tested By: R Backlund Date: 5/11/2006

Revision Date:

1/17/05 Submitted By:

Date:



635 Circle Drive

Iron Mountain, Michigan 49801
Telephone: (906) 774-3440 Fax: (906) 774-7776

COLEMAN ENGINEERING COMPANY

REPORT OF: PARTICLE-SIZE ANALYSIS OF SOILS - MECHANICAL

(ASTM D422)

Job Name: Kinnickinnic River Stability Analysis and Dredging Study

Client: Barr Engineering Company

C.E.C. Job #: GD-06032

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Soil Description: (OH) ORGANIC CLAY, gray, with sand and shells, Boring No.
some peat and wood Sample No.
Remarks: Depth: _ 14.0'- 16.3'
Date Rec'd:
Grain
Diameter Weight Percent
Sieve Size (mm) Retained Retained |Percent Finer
3" 76.2
2" 50.8
11/2" 37.5
1 25.4
3/4 19.1 0.0 0.0 100.0
1/2 12.7 0.0 0.0 100.0
1M 4.76 2.9 2.9 97.1
10M 2.00 1.7 1.7 95.3
o & 40M 0.42 3.41 3.4 96.6 /* 92.0
nF
> 2
<0 100M 0.149 4.22 4.3 92.3 /* 88.0
ZEx o
<o wn
a2 >
< T3 200M 0.074 4.75 4.8 875 I+ 87.1
052
2z <
IO Pan 86.74 87.5 0.0
QE
W
=0
o
*Percent Based on Total Sample
Original Sample:
Material retained on No. 10 mesh: weight = 4.64 gm= 4.7
Material passing No. 10 mesh: weight = 94.48 gm= 95.3
Weight of Total Sample = 99.12 gm
Form:__D422A Tested By: J. Whelan (SET) : 5/10/2006

Revision Date:

1/17/05

Submitted By:




635 Circle Drive

Iron Mountain, Michigan 49801
Telephone: (906) 774-3440 Fax: (906) 774-7776

COLEMAN ENGINEERING COMPANY

REPORT OF: PARTICLE-SIZE ANALYSIS OF SOILS - MECHANICAL

(ASTM D422)

Job Name: Kinnickinnic River Stability Analysis and Dredging Study

Client: Barr Engineering Company

C.E.C. Job #: GD-06032

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Soil Description: (SP-SM) SAND,brown, fine to coarse, some silt, Boring No. S-6
trace clay Sample No. 13
Remarks: Depth: 19.5-21.5
Date Rec'd:  4/24/2006
Grain
Diameter Weight Percent
Sieve Size (mm) Retained Retained |Percent Finer
3" 76.2
2" 50.8
11/2" 37.5
1 25.4
3/4 19.1 0.00 100.0
1/2 12.7 0.00 100.0
aM 4.76 40.75 8.1 91.9
10M 2.00 129.82 25.9 66.0
o & 40M 0.42 25.06 50.1 49.9 /* 32.9
n F
> 2
Z0 100M 0.149 13.85 27.7 22.2 |* 14.6
ZE W
<0 wnm
a2z >
T2 200M 0.074 3.69 7.4 14.8 [ 9.8
SRR
2z <
5o Pan
|_
=3
o
*Percent Based on Total Sample
Original Sample:
Material retained on No. 10 mesh: weight= 170.57 gm= 34.0% %
Material passing No. 10 mesh: weight = 331.26 gm= 66.0% %
Weight of Total Sample = 501.83 gm
Form:__D422A Tested By: R Backlund Date: 5/10/2006

Revision Date:

1/17/05

Submitted By:

Date:




COLEMAN ENGINEERING COMPANY
635 Circle Drive
Iron Mountain, Michigan 49801
Telephone: (906) 774-3440 Fax: (906) 774-7776

REPORT OF UNCONFINED COMPRESSION

Project: Kinnickinnic River Stability Analysis and Dredging Study Job No.: GD-06032
Client:  Barr Engineering Co., 4700 West 77th St., Edina Mn 55435-4803 Date: 5/4/06
Boring No: S-2 Sample No: 10 Depth: 18.0'-20.3'
Test No. 1
Type of Specimen Thin Wall
Water Content W, 80.6
®© |Void Ratio € 2.054
£ [Saturation So 100.0
Dry Density, Ib/cu ft 74 52.1
Time to Failure, min te 55
Unconfined Compressive Strength, T/sq ft du 0.31
Undrained Shear Strength, T/sq ft Sy
Sensitivity Ratio S
Initial Specimen Diameter, in D, 2.82
Initial Specimen Height, in Ho 5.72
Classification (OL)Organic Silt
LL 75.0 |PL 36.0 PI 39.0 Gs *2.55
Remarks: * Assumed Value
0.3500 -
0.3000 ‘/’/./Af ‘%ﬁ/ﬁ\\‘\‘\‘
0.2500 / v\
w 0.2000
® 0.1500 /
0.1000 =
0.0500
0.0000 r r r r r r T T 1
0.0000  0.0200  0.0400  0.0600  0.0800  0.1000  0.1200  0.1400  0.1600  0.1800

Axial Strain




REPORT OF: UNCONFINED COMPRESSIVE STRENGTH

Client: Barr Engineering Co Date: 5/4/06
Project:  Kinnickinnic River Stabilty Analysis Job No. GD-06032
pan no. 63 Diameter (in./cm) 2.82 7.16
wet soil + tare 1222.5 length (in./cm) 5.72
tare 340.6 area (sq.cm) 40.26
dry soil 488.40 volume (cc) 585.0
water 393.50 volume of solids (cc) 191.5
moisture (%) 80.6 void ratio 2.054
spec. gr. assumed 2.55 saturation ((%) 100.0
dry density (pcf) 521
Sample: Retest S-2, Sample #10 USCS: (OL) Peat
18.0'-20.3'
elapsed dialrdg  change load rdg load  axial strain 1-E corrected
time (min) (0.01in) (0.01in.) (0.0001in.) (lbs.) E area (scm)
0.5 1.94 0.06 24 7.7 0.0105 0.9895 40.69
1.0 1.88 0.12 44 141 0.0210 0.9790 41.12
1.5 1.82 0.18 62 19.8 0.0315 0.9685 41.57
2.0 1.76 0.24 71 22.7 0.0420 0.9580 42.02
25 1.70 0.30 78 25.0 0.0524 0.9476 42.49
3.0 1.64 0.36 82 26.2 0.0629 0.9371 42.96
3.5 1.58 0.42 85 27.2 0.0734 0.9266 43.45
4.0 1.52 0.48 88 28.2 0.0839 0.9161 43.95
4.5 1.46 0.54 90 28.8 0.0944 0.9056 44 .46
5.0 1.40 0.60 90 28.8 0.1049 0.8951 44 .98
5.5 1.34 0.66 95 30.4 0.1154 0.8846 45.51
6.0 1.28 0.72 85 27.2 0.1259 0.8741 46.06
6.5 1.22 0.78 82 26.2 0.1364 0.8636 46.62
7.0 1.16 0.84 80 256 0.1469 0.8531 47.19
7.5 1.10 0.90 77 246 0.1573 0.8427 47.78
8.0 1.04 0.96 73 23.4 0.1678 0.8322 48.38
8.5 0.98 1.02 0.0 0.1783 0.8217 49.00
9.0 0.92 1.08 0.0 0.1888 0.8112 49.63
9.5 0.86 1.14 0.0 0.1993 0.8007 50.28
10.0 0.80 1.20 0.0 0.2098 0.7902 50.95
10.5 0.74 1.26 0.0 0.2203 0.7797
11.0 0.68 1.32 0.0 0.2308 0.7692
11.5 0.62 1.38 0.0 0.2413 0.7587
12.0 0.56 1.44 0.0 0.2517 0.7483

14.53

qu( tsf)

0.0878
0.1592
0.2219
0.2514
0.2732
0.2840
0.2911
0.2980
0.3012
0.2977
0.3106
0.2746
0.2617
0.2523

0.2398

0.2245
0.0000
0.0000
0.0000
0.0000



COLEMAN ENGINEERING COMPANY

635 Circle Drive

Iron Mountain, Michigan 49801
Telephone: (906) 774-3440 Fax: (906) 774-7776

REPORT OF UNCONFINED COMPRESSION

Project: Kinnickinnic River Stability Analysis and Dredging Study Job No.: GD-06032
Client:  Barr Engineering Co., 4700 West 77th St., Edina Mn 55435-4803 Date:  5/3/2006
Boring No:  S-2 Sample No: 14 Depth: 36.5'-38.8'
Test No. 1
Type of Specimen 3" TWT
Water Content W, 41.9
< |Void Ratio € 1.065
E Saturation So 102.3
Dry Density, Ib/cu ft 74 78.6
Time to Failure, min t 6.5
Unconfined Compressive Strength, T/sq ft Ou 0.94
Undrained Shear Strength, T/sq ft Sy
Sensitivity Ratio S,
Initial Specimen Diameter, in D, 2.85
Initial Specimen Height, in Ho 5.65

Classification

LL 495 PL 34.2 Pl

15.3 Gs *2.60

Remarks: * Assumed Value

1.0000 +

0.9000 /’—‘\‘\
0.8000

0.7000 - \\\
0.6000 —
0.5000 1

Stress

0.4000
0.3000 | /
0.2000

0.1000 - /

0.0000 T T T T T

0.0000 0.0100 0.0200 0.0300 0.0400 0.0500 0.0600 0.0700 0.0800  0.0900 0.1000

Axial Strain

T T T T 1




REPORT OF: UNCONFINED COMPRESSIVE STRENGTH

Client: Barr Engineering Co Date:

Project:  Kinnickinnic River Stabilty Analysis Job No.

pan no. 65 Diameter (in./cm)

wet soil + tare 1396.5 length (in./cm)

tare 341.6 area (sq.cm)

dry soil 743.4 volume (cc)

water 3115 volume of solids (cc)

moisture (%) 41.9 void ratio

spec. gr. Assumed 2.60 saturation ( (%)

dry density (pcf)
Sample: S-2, Sample#14 USCS:
36.5'-38.8

elapsed dialrdg change load rdg load  axial strain

time (min) (0.01in) (0.01in.) (0.0001in.) (Ibs.) E
0.5 1.97 0.03 25 8.0 0.0053
1.0 1.94 0.06 55 17.6 0.0106
15 191 0.09 80 25.6 0.0159
2.0 1.88 0.12 110 35.2 0.0212
25 1.85 0.15 137 43.8 0.0265
3.0 1.82 0.18 175 56.0 0.0319
35 1.79 0.21 195 62.4 0.0372
4.0 1.76 0.24 222 71.0 0.0425
4.5 1.73 0.27 242 77.4 0.0478
5.0 1.70 0.30 253 81.0 0.0531
55 1.67 0.33 267 85.4 0.0584
6.0 1.64 0.36 275 88.0 0.0637
6.5 1.61 0.39 279 89.3 0.0690
7.0 1.58 0.42 268 85.8 0.0743
7.5 1.55 0.45 220 70.4 0.0796
8.0 1.52 0.48 198 63.4 0.0850
8.5 1.49 0.51 175 56.0 0.0903
9.0 1.46 0.54 0.0 0.0956
9.5 1.43 0.57 0.0 0.1009
10.0 1.40 0.60 0.0 0.1062

GD-06032

1-E

0.9947
0.9894
0.9841
0.9788
0.9735
0.9681
0.9628
0.9575
0.9522
0.9469
0.9416
0.9363
0.9310
0.9257
0.9204

0.9150
0.9097
0.9044
0.8991
0.8938

7.24

5.65
41.17
590.4
285.9
1.065
102.3

78.6

corrected
area (scm)

41.39
41.61
41.84
42.06
42.29
42.52
42.76
43.00
43.24
43.48
43.72
43.97
44.22
44.48
44.73

44.99
45.25
45.52
45.79
46.06

14.34

qu( tsf)

0.0899
0.1967
0.2845
0.3891
0.4820
0.6123
0.6786
0.7683
0.8329
0.8659
0.9086
0.9306
0.9388
0.8966
0.7318

0.6548
0.5754
0.0000
0.0000
0.0000



COLEMAN ENGINEERING COMPANY
635 Circle Drive
Iron Mountain, Michigan 49801
Telephone: (906) 774-3440 Fax: (906) 774-7776

REPORT OF UNCONFINED COMPRESSION

Project: Kinnickinnic River Stability Analysis and Dredging Study Job No.: GD-06032
Client:  Barr Engineering Co., 4700 West 77th St., Edina Mn 55435-4803 Date:  5/4/2006
Boring No:  S-3 Sample No: 20 Depth: 45.0'-47.3'
Test No. 1.0
Type of Specimen Thin Wall
Water Content W, 24.4
< |Void Ratio € 0.634
E Saturation So 105.9
Dry Density, Ib/cu ft 74 105.0
Time to Failure, min t 9.0
Unconfined Compressive Strength, T/sq ft Ou 0.31
Undrained Shear Strength, T/sq ft Sy
Sensitivity Ratio S
Initial Specimen Diameter, in D, 1.67
Initial Specimen Height, in Ho 3.50

Classification (CL) Lean Clay

LL 29.1 |PL 15.5 Pl 13.7 Gs *2.75

Remarks: * Assumed value

0.4000 -

0.3500

0.3000 A

0.2500

0.2000 A

Stress

0.1500 -

0.1000 A

0.0500
'

0.0000 T T T T T T
0.0000 0.0500 0.1000 0.1500 0.2000 0.2500 0.3000

Axial Strain




REPORT OF: UNCONFINED COMPRESSIVE STRENGTH

Client: Barr Engineering Co Date: 5/4/2006
Project:  Kinnickinnic River Stabilty Analysis Job No. GD-06032
pan no. 59 Diameter (in./cm) 1.67 4.24
wet soil + tare 605.2 length (in./cm) 3.50
tare 342.6 area (sq.cm) 14.12
dry soil 211.10 volume (cc) 125.4
water 51.50 volume of solids (cc) 76.8
moisture (%) 24.4 void ratio 0.634
spec. gr. 2.75 saturation ( (%) 105.9
dry density (pcf) 105.0
Sample: Retest S-3, Sample #20 USCS: (CL) Clay
45.0'-47.3'
elapsed dialrdg change load rdg load  axial strain 1-E corrected
time (min) (0.01in) (0.01in.) (0.0001lin.) (lbs.) E area (scm)
0.5 1.97 0.03 2 0.6 0.0086 0.9914 14.24
1.0 1.94 0.06 5 1.6 0.0171 0.9829 14.37
15 191 0.09 7 2.2 0.0257 0.9743 14.49
2.0 1.88 0.12 11 35 0.0343 0.9657 14.62
25 1.85 0.15 13 4.2 0.0429 0.9571 14.75
3.0 1.82 0.18 15 4.8 0.0514 0.9486 14.89
35 1.79 0.21 16 5.1 0.0600 0.9400 15.02
4.0 1.76 0.24 22 7.0 0.0686 0.9314 15.16
4.5 1.73 0.27 22 7.0 0.0771 0.9229 15.30
5.0 1.70 0.30 24 7.7 0.0857 0.9143 15.44
55 1.67 0.33 26 8.3 0.0943 0.9057 15.59
6.0 1.64 0.36 28 9.0 0.1029 0.8971 15.74
6.5 1.61 0.39 29 9.3 0.1114 0.8886 15.89
7.0 1.58 0.42 31 9.9 0.1200 0.8800 16.05
7.5 1.55 0.45 32 10.2 0.1286 0.8714 16.20
8.0 1.52 0.48 33 10.6 0.1371 0.8629 16.36
8.5 1.49 0.51 34 10.9 0.1457 0.8543 16.53
9.0 1.46 0.54 35 11.2 0.1543 0.8457 16.70
9.5 1.43 0.57 36 11.5 0.1629 0.8371 16.87
10.0 1.40 0.60 38 12.2 0.1714 0.8286 17.04
10.5 1.37 0.63 38 12.2 0.1800 0.8200 17.22
11.0 1.34 0.66 39 12.5 0.1886 0.8114 17.40
11.5 131 0.69 40 12.8 0.1971 0.8029 17.59
12.0 1.28 0.72 41 13.1 0.2057 0.7943 17.78
12.5 1.25 0.75 42 13.4 0.2143 0.7857 17.97
13.0 1.22 0.78 43 13.8 0.2229 0.7771 18.17
13.5 1.19 0.81 43 13.8 0.2314 0.7686 18.37

14.0 1.16 0.84 44 141 0.2400 0.7600 18.58

8.88

qu( tsf)

0.0209
0.0518
0.0719
0.1119
0.1311
0.1499
0.1585
0.2159
0.2140

0.2312
0.2482

0.2647
0.2716
0.2875
0.2939

0.3001
0.3061
0.3119
0.3176
0.3318
0.3284
0.3335
0.3384
0.3432
0.3478
0.3522
0.3483
0.3524



COLEMAN ENGINEERING COMPANY
635 Circle Drive
Iron Mountain, Michigan 49801
Telephone: (906) 774-3440 Fax: (906) 774-7776

REPORT OF UNCONFINED COMPRESSION

Project: Kinnickinnic River Stability Analysis and Dredging Study Job No.: GD-06032
Client: Barr Engineering Co., 4700 West 77th St., Edina Mn 55435-4803 Date:  5/4/2006
Boring No:  S-4 Sample No: 16 Depth: 41.0'-43.3'
Test No. 1.0
Type of Specimen 3" TWT
Water Content W, 15.9
< |Void Ratio € 0.472
E Saturation So 92.5
Dry Density, Ib/cu ft 74 116.60
Time to Failure, min t 14.0
Unconfined Compressive Strength, T/sq ft Ou 0.76
Undrained Shear Strength, T/sq ft Sy
Sensitivity Ratio S
Initial Specimen Diameter, in D, 2
Initial Specimen Height, in Ho 3.74
Classification (CL) Lean Clay
LL 22.0 |PL 13.9 Pl 8.1 Gs 2.74
Remarks:
0.8000 -

0.7000 - M
0.6000

0.5000 /

1)
]
@ 0.4000 1
n
0.3000 -
0.2000 -
0.1000 /
0.0000 x x x x x x x !
0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200 0.1400 0.1600

Axial Strain




REPORT OF: UNCONFINED COMPRESSIVE STRENGTH

Client: Barr Engineering Co Date:

Project:  Kinnickinnic River Stabilty Analysis Job No.

pan no. 63 Diameter (in./cm)

wet soil + tare 760.3 length (in./cm)

tare 340.6 area (sq.cm)

dry soil 362.2 volume (cc)

water 57.5 volume of solids (cc)

moisture (%) 15.9 void ratio

spec. gr. 2.75 saturation ( (%)

dry density (pcf)
Sample:  S-4, Sample #16 USCS:
41.0'-43.3' Bottom

elapsed dialrdg change load rdg load  axial strain

time (min) (0.01in) (0.01in.) (0.0001in.) (Ibs.) E
0.5 1.98 0.02 3 1.0 0.0053
1.0 1.96 0.04 6 1.9 0.0107
15 1.94 0.06 13 4.2 0.0160
2.0 1.92 0.08 18 5.8 0.0214
25 1.90 0.10 25 8.0 0.0267
3.0 1.88 0.12 30 9.6 0.0321
35 1.86 0.14 36 11.5 0.0374
4.0 1.84 0.16 42 13.4 0.0428
4.5 1.82 0.18 48 15.4 0.0481
5.0 1.80 0.20 54 17.3 0.0535
55 1.78 0.22 58 18.6 0.0588
6.0 1.76 0.24 64 20.5 0.0642
6.5 1.74 0.26 69 22.1 0.0695
7.0 1.72 0.28 72 23.0 0.0749
7.5 1.70 0.30 74 23.7 0.0802
8.0 1.68 0.32 80 25.6 0.0856
8.5 1.66 0.34 84 26.9 0.0909
9.0 1.64 0.36 88 28.2 0.0963
9.5 1.62 0.38 92 29.4 0.1016
10.0 1.60 0.40 95 30.4 0.1070
10.5 1.58 0.42 102 32.6 0.1123
11.0 1.56 0.44 104 33.3 0.1176
11.5 1.54 0.46 103 33.0 0.1230
12.0 1.52 0.48 108 34.6 0.1283
12.5 1.50 0.50 110 35.2 0.1337
13.0 1.48 0.52 115 36.8 0.1390
13.5 1.46 0.54 118 37.8 0.1444
14.0 1.44 0.56 122 39.0 0.1497

GD-06032

1-E

0.9947
0.9893
0.9840
0.9786
0.9733
0.9679
0.9626
0.9572
0.9519

0.9465
0.9412

0.9358
0.9305
0.9251
0.9198

0.9144
0.9091
0.9037
0.8984
0.8930
0.8877
0.8824
0.8770
0.8717
0.8663
0.8610
0.8556
0.8503

5.1

3.74
20.43
193.9
131.7
0.472

92.5
116.6

corrected
area (scm)

20.54
20.65
20.76
20.88
20.99
21.11
21.22
21.34
21.46

21.58
21.71

21.83
21.96
22.08
22.21

22.34
22.47
22.61
22.74
22.88
23.01
23.15
23.30
23.44
23.58
23.73
23.88
24.03

9.49

qu( tsf)

0.0217
0.0432
0.0932
0.1283
0.1772
0.2115
0.2524
0.2928
0.3328

0.3723
0.3976

0.4362
0.4676
0.4851
0.4957

0.5328
0.5562
0.5792
0.6020
0.6179
0.6595
0.6684
0.6579
0.6857
0.6941
0.7211
0.7354
0.7555



COLEMAN ENGINEERING COMPANY
635 Circle Drive
Iron Mountain, Michigan 49801
Telephone: (906) 774-3440 Fax: (906) 774-7776

REPORT OF UNCONFINED COMPRESSION

Project: Kinnickinnic River Stability Analysis and Dredging Study Job No.: GD-06032
Client:  Barr Engineering Co., 4700 West 77th St., Edina Mn 55435-4803 Date:  5/4/2006
Boring No:  S-6 Sample No: 21 Depth: 51.5-53.8'
Test No. 1
Type of Specimen Thin Wall
Water Content W, 454
< |Void Ratio € 1.079
E Saturation S, 111.6
Dry Density, Ib/cu ft 74 79.5
Time to Failure, min t 8.0
Unconfined Compressive Strength, T/sq ft Ou 0.18
Undrained Shear Strength, T/sq ft Sy
Sensitivity Ratio S
Initial Specimen Diameter, in D, 2.08
Initial Specimen Height, in Ho 4.18

Classification (OH) Organic Silt

LL 57.5 |PL 32.0 Pl 25.6 Gs *2.65

Remarks: * Assumed Value

0.2500 -

0.2000 A

0.1500 —*

Stress

0.1000

0.0500 A

0.0000 T T T T T T
0.0000 0.0500 0.1000 0.1500 0.2000 0.2500 0.3000

Axial Strain




REPORT OF: UNCONFINED COMPRESSIVE STRENGTH

Client: Barr Engineering Co Date: 5/4/2006
Project:  Kinnickinnic River Stabilty Analysis Job No. GD-06032
pan no. 68 Diameter (in./cm) 2.08 5.28
wet soil + tare 772.3 length (in./cm) 4.18
tare 341.7 area (sg.cm) 21.90
dry soil 296.10 volume (cc) 232.3
water 134.50 volume of solids (cc) 111.7
moisture (%) 45.4 void ratio 1.079
spec. gr. assumed 2.65 saturation ( (%) 111.6
dry density (pcf) 79.5
Sample: Retest S-6, Sample #21 USCS:
51.5'-53.8'
elapsed dial rdg change load rdg load  axial strain 1-E corrected
time (min) (0.01in) (0.01in.) (0.0001in.) (lbs.) E area (scm)
0.5 1.96 0.04 2 0.6 0.0096 0.9904 22.11
1.0 1.92 0.08 6 1.9 0.0191 0.9809 22.33
1.5 1.88 0.12 10 3.2 0.0287 0.9713 22.55
2.0 1.84 0.16 12 3.8 0.0383 0.9617 22.77
2.5 1.80 0.20 16 5.1 0.0478 0.9522 23.00
3.0 1.76 0.24 18 5.8 0.0574 0.9426 23.23
35 1.72 0.28 20 6.4 0.0670 0.9330 23.47
4.0 1.68 0.32 22 7.0 0.0766 0.9234 23.72
45 1.64 0.36 23 7.4 0.0861 0.9139 23.96
5.0 1.60 0.40 24 7.7 0.0957 0.9043 24.22
5.5 1.56 0.44 25 8.0 0.1053 0.8947 24.48
6.0 1.52 0.48 27 8.6 0.1148 0.8852 24.74
6.5 1.48 0.52 28 9.0 0.1244 0.8756 25.01
7.0 1.44 0.56 30 9.6 0.1340 0.8660 25.29
7.5 1.40 0.60 31 9.9 0.1435 0.8565 25.57
8.0 1.36 0.64 32 10.2 0.1531 0.8469 25.86
8.5 1.32 0.68 33 10.6 0.1627 0.8373 26.15
9.0 1.28 0.72 33 10.6 0.1722 0.8278 26.46
9.5 1.24 0.76 33 10.6 0.1818 0.8182 26.77
10.0 1.20 0.80 35 11.2 0.1914 0.8086 27.08
10.5 1.16 0.84 37 11.8 0.2010 0.7990 27.41
11.0 1.12 0.88 38 12.2 0.2105 0.7895 27.74
11.5 1.08 0.92 38 12.2 0.2201 0.7799 28.08
12.0 1.04 0.96 38 12.2 0.2297 0.7703 28.43
12.5 1.00 1.00 39 12.5 0.2392 0.7608 28.79
13.0 0.96 1.04 40 12.8 0.2488 0.7512 29.15
13.5 0.92 1.08 41 13.1 0.2584 0.7416 29.53

14.0 0.88 1.12 41 131 0.2679 0.7321 29.92

10.61

qu( tsf)

0.0135
0.0400
0.0660
0.0784
0.1035
0.1153
0.1268
0.1380
0.1428

0.1475
0.1520

0.1624
0.1666
0.1765
0.1804

0.1841
0.1877
0.1856
0.1835
0.1923
0.2009
0.2038
0.2014
0.1989
0.2016
0.2042
0.2066
0.2039



COLEMAN ENGINEERING COMPANY

635 Circle Drive

Iron Mountain, Michigan 49801
Telephone: (906)-774-3440 Fax: (906)-774-7776

MOISTURE CONTENT DETERMINATION

Form D2216

Revised 2/24/05

ASTM D-2216
Project: Kinnickinnic River Stability Analysis and Dredging Study
Client:  Barr Engineering Company Job No: GD-06032C
Address: 4700 West 77th Street, Edina, MN 55435-4803 Date: 5/4/2006
Boring No. S-3 S-1 S-1 S-5 S-2
Sample No. 16 8 12 13 16
Depth (ft.) 33.5-35.0 | 10.5-12.0 16.5-18.0 34.0-36.0 44.5-46.5
Pan No. 64 69 61 77 16
Weight-Wet Sample & Tare (g) 467.9 430.1 404.4 456.9 475.8
Weight-Dry Sample & Tare (Q) 447.8 398.3 369.7 372.4 401.4
Weight of Moisture (g) 20.1 31.8 34.7 84.5 74.4
Weight of Tare (g) 341.7 344.1 340.7 104.0 116.2
Weight of Dry Soil (g) 106.1 54.2 29.0 268.4 285.2
Moisture Content (%) 18.9 58.7 119.7 31.5 26.1
Boring No. S-3
Sample No. 13
Depth (ft.) 19.5-21.0
Pan No. 69
Weight-Wet Sample & Tare (g) 543.6
Weight-Dry Sample & Tare (Q) 474.4
Weight of Moisture (g) 69.2
Weight of Tare (g) 344.1
Weight of Dry Soil (g) 130.3
Moisture Content (g) 53.1
Remarks:
Tested By: Ryan Backlund Submitted By:
Date: 5/4/2006 Date: 5/23/2006




COLEMAN ENGINEERING COMPANY
635 Circle Drive
Iron Mountain, Michigan 49801
Telephone: (906)-774-3440 Fax: (906)-774-7776

MOISTURE CONTENT DETERMINATION
ASTM D-2216

Project: Kinnickinnic River Stability Analysis and Dredging Study

Client:  Barr Engineering Company Job No: GD-06032C
Address: 4700 West 77th Street, Edina, MN 55435-4803 Date: 5/3/2006
Boring No. S-1 S-1 S-1 S-1 S-3
Sample No. 10 14 17 18 9
Depth (ft.) 13.5-15.0 | 19.5-21.0 32.0-33.5 37.0-38.5 13.5-15.0
Pan No. 61 69 63 59 99
Weight-Wet Sample & Tare (g) 559.4 512.9 440.8 426.1 272.5
Weight-Dry Sample & Tare (Q) 496.9 489.2 426.6 415.2 207.6
Weight of Moisture (g) 62.5 23.7 14.2 10.9 64.9
Weight of Tare (g) 340.7 344.0 340.7 342.4 113.1
Weight of Dry Soil (g) 156.2 145.2 85.9 72.8 94.5
Moisture Content (%) 40.0 16.3 16.5 15.0 68.7
Boring No. S-4
Sample No. 6
Depth (ft.) 10.0-12.0
Pan No. 58
Weight-Wet Sample & Tare (g) 493.4
Weight-Dry Sample & Tare (Q) 401.8
Weight of Moisture (g) 91.6
Weight of Tare (g) 342.2
Weight of Dry Soil (g) 59.6
Moisture Content (g) 153.7
Remarks:

Tested By: Ryan Backlund Submitted By:

Date: 5/3/2006 Date: 5/23/2006

Form D2216 Revised 2/24/05




635 Circle Drive

COLEMAN ENGINEERING COMPANY

Iron Mountain, Michigan 49801

Liquid Limit, Plastic Limit, and Plasticity Index of Soils

ASTM D-4318
Project:  Kinnickinnic River Stability Analysis and Dredging Study Job No.: GD-06032
Client: Barr Engineering Company Date Received:
Address: 4700 West 77th Street, Edina, Mn 55435-4803
Description of Soil: (OH) Organic Silt/Clay with sand and shells
Depth of Sample: 14.0'-16.3' Boring No.: S-5 Sample No.: 8
Liquid Limit Determination
Can No.
Wi. of wet soil +can (g) 18.55
W1. of dry soil + can (g) 10.33
Wi. of can (g) 1.52
W1t of dry soil (g) 8.81
W1t of moisture (g) 8.22
* No of blows, N (g) 28
*Water content, w % 94.6
*One Point Method
Est. Percentage Retained #40 =
Flow index F; =
25 1 Liquid limit = 94.6
Plastic limit = 64.1
20 | Plasticity index I, = 30.5
15
10 25 100
Plastic Limit Determination
Can no.
Wi. of wet soil + can (g) 12.62
W1. of dry soil + can (g) 8.28
W1. of can (g) 1.51
Wi. of dry soil (g) 6.77
Wit. of moisture (g) 4.34
Water content,w % =w , 64.1
Tested by: J. Whelan (SET) Date: 5/16/2006
Submitted By: Date:

Form D4318

Revised: 03-22-05




COLEMAN ENGINEERING COMPANY
635 Circle Drive

Iron Mountain, Michigan 49801

Liquid Limit, Plastic Limit, and Plasticity Index of Soils

ASTM D-4318
Project:  Kinnickinnic River Stability Analysis and Dredging Study Job No.: GD-06032
Client: Barr Engineering Company Date Received:
Address: 4700 West 77th Street, Edina, Mn 55435-4803
Description of Soil: (OH) Organic Silt, gray-black, high plasticity
Depth of Sample: 10.5-12.0 Boring No.: S-1 Sample No.: 8
Liquid Limit Determination
Can No. 8 13 21
Wi. of wet soil +can (g) 29.65 30.34 29.46
W1. of dry soil + can (g) 26.86 27.07 26.46
Wi. of can (g) 22.38 22.1 22.45
W1t of dry soil (g) 3.85 4.97 4.01
W1t of moisture (g) 2.77 3.27 3
* No of blows, N (g) 33 25 17
Water content, w % 62.6 65.8 74.8
*Blows for trials must be in the following ranges: (25-35), (20-30), (15-25)
Est. Percentage Retained #40 =
75 * .
_ Flow index F; =
£ Liquid limit= 67.5
c Plastic limit = 36.2
s %] Plasticity index I, = 31.3
60 g
10 25 100
Number of Blows
Plastic Limit Determination
Can no. 2 7
Wi. of wet soil + can (g) 29.2 28.89
W1. of dry soil + can (g) 27.35 27.18
W1. of can (g) 22.22 22.46
Wi. of dry soil (g) 5.13 4.72
Wit. of moisture (g) 1.85 1.71
Water content,w % =w , 36.1 36.2
Tested by: R. Backlund Date: 5/8/2006

Submitted By:

Date:

Form D4318

Revised: 03-22-05




COLEMAN ENGINEERING COMPANY
635 Circle Drive

Iron Mountain, Michigan 49801

Liquid Limit, Plastic Limit, and Plasticity Index of Soils

ASTM D-4318
Project:  Kinnickinnic River Stability Analysis and Dredging Study Job No.: GD-06032
Client: Barr Engineering Company Date Received:
Address: 4700 West 77th Street, Edina, Mn 55435-4803
Description of Soil: (OH) Organic Silt, gray-black, high plasticity
Depth of Sample: 16.5-18.0 Boring No.: Sample No.: 12
Liquid Limit Determination
Can No. 2 7 29
Wi. of wet soil +can (g) 31.54 29.77 32.34
W1. of dry soil + can (g) 26.72 26.14 27.63
Wt. of can () 22.24 22.47 22.58
W1t of dry soil (g) 4.48 3.67 5.05
Wt of moisture (g) 4.82 3.63 4.71
* No of blows, N (g) 16 24 33
Water content, w % 107.6 98.9 93.3
*Blows for trials must be in the following ranges: (25-35), (20-30), (15-25)
Est. Percentage Retained #40 =
\ Flow index F; =
g Liquid limit= " 99.1
8 100 | Plastic limit = 51.6
2 Plasticity index I, = 47.5
2 95
90
10 100
25
Number of Blows
Plastic Limit Determination
Can no. 1 4
Wi. of wet soil + can (g) 29.53 28.95
Wi. of dry soil + can (g) 27.04 26.69
W1. of can (g) 22.19 22.33
Wi. of dry soil (g) 4.85 4.36
Wi. of moisture (g) 2.49 2.26
Water content,w % =w , 51.3 51.8
Tested by: R. Backlund Date: 5/8/2006
Submitted By: Date:

Form D4318 Revised: 03-22-05




COLEMAN ENGINEERING COMPANY

635 Circle Drive

Iron Mountain, Michigan 49801

Liquid Limit, Plastic Limit, and Plasticity Index of Soils

ASTM D-4318

Project:  Kinnickinnic River Stability Analysis and Dredging Study Job No.: GD-06032

Client: Barr Enginee

ring Company

Date Received:

Address: 4700 West 77th Street, Edina, Mn 55435-4803

Description of Soil:

(CL) Lean Clay

Depth of Sample: 27.0"-29.3'° Boring No.: S-1 Sample No.: 16
Liquid Limit Determination
Can No.
Wi. of wet soil +can (g) 24.46
W1. of dry soil + can (g) 20.51
W1. of can (g) 1.51
W1t of dry soil (g) 19.00
Wt of moisture (g) 3.95
* No of blows, N (g) 22
Water content, w % *20.5
*One Point Method
Est. Percentage Retained #40 =
Flow index F; =
25 1 Liquid limit = 20.5
Plastic limit = 12.2
20 | Plasticity index I, = 8.3
- " o
Plastic Limit Determination
Can no.
Wi. of wet soil + can (g) 14.7
Wi. of dry soil + can (g) 13.27
W1. of can (g) 1.51
Wi. of dry soil (g) 11.67
Wit. of moisture (g) 1.43
Water content,w % =w , 12.2

Tested by:

J. Whelan (SET)

Date: 5/16/2006

Submitted By:

Date:

Form D4318

Revised: 03-22-05




COLEMAN ENGINEERING COMPANY
635 Circle Drive

Iron Mountain, Michigan 49801

Liquid Limit, Plastic Limit, and Plasticity Index of Soils

ASTM D-4318
Project:  Kinnickinnic River Stability Analysis and Dredging Study Job No.: GD-06032
Client: Barr Engineering Company Date Received:
Address: 4700 West 77th Street, Edina, Mn 55435-4803
Description of Soil: (OH) Organic Silt, gray-black, high plasticity
Depth of Sample: 18.0-20.3 Boring No.: S-2 Sample No.: 10
Liquid Limit Determination
Can No. 8b 20 28
Wi. of wet soil +can (g) 27.77 30.55 29.48
W1. of dry soil + can (g) 24.83 27.03 26.51
Wt. of can (@) 21.35 22.39 22.29
W1t of dry soil (g) 3.48 4.64 4.22
Wt of moisture (g) 2.94 3.52 2.97
* No of blows, N (g) 15 24 29
Water content, w % 84.5 75.9 69.6
*Blows for trials must be in the following ranges: (25-35), (20-30), (15-25)
90 : Est. Percentage Retained #40 =
£ 80 - : Flow index F; =
E ' Liquid limit=  75.0
5] : Plastic limit= 36.0
£ 601 : Plasticity index I, = 39.0
50 :
10 100
25
Number of Blows

Plastic Limit Determination

Can no. 15 25

Wi. of wet soil + can (g) 30.11 31.55

W1. of dry soil + can (g) 28.07 29.11

W1. of can (g) 22.34 22.41

Wi. of dry soil (g) 5.73 6.7

Wit. of moisture (g) 2.04 2.44

Water content,w % =w , 35.6 36.4

Tested by: R. Backlund Date: 5/8/2006

Submitted By: Date:

Form D4318 Revised: 03-22-05




COLEMAN ENGINEERING COMPANY
635 Circle Drive

Iron Mountain, Michigan 49801

Liquid Limit, Plastic Limit, and Plasticity Index of Soils

ASTM D-4318
Project:  Kinnickinnic River Stability Analysis and Dredging Study Job No.: GD-06032
Client: Barr Engineering Company Date Received:
Address: 4700 West 77th Street, Edina, Mn 55435-4803
Description of Soil: (OL) Organic Clay,gray, moderate plasticity
Depth of Sample: 36.5-38.8 Boring No.: S-2 Sample No.: 14
Liquid Limit Determination
Can No. 6 11 16
Wi. of wet soil +can (g) 31.8 35.17 33.5
W1. of dry soil + can (g) 28.56 30.92 29.88
Wt. of can (@) 22.42 22.28 22.19
W1t of dry soil (g) 6.14 8.64 7.69
Wt of moisture (g) 3.24 4.25 3.62
* No of blows, N (g) 16 25 32
Water content, w % 52.8 49.2 47.1

*

Blows for trials must be in the following ranges: (25-35), (20-30), (15-25)

0 : Est. Percentage Retained #40 =
_— ' Flow index F; =
E : Liquid limit = 49.5
5 Plastic limit= 34.2
S 451 ; Plasticity index I,=  15.3
40 :
10 25 100
Number of Blows
Plastic Limit Determination
Can no. 6 11
Wi. of wet soil + can (g) 35.89 35.78
W1. of dry soil + can (g) 32.44 32.34
W1. of can (g) 22.4 22.21
Wi. of dry soil (g) 10.04 10.13
Wit. of moisture (g) 3.45 3.44
Water content,w % =w , 344 34.0
Tested by: R. Backlund Date: 5/8/2006
Submitted By: Date:

Form D4318 Revised: 03-22-05




COLEMAN ENGINEERING COMPANY

635 Circle Drive

Iron Mountain, Michigan 49801

Liquid Limit, Plastic Limit, and Plasticity Index of Soils

*

ASTM D-4318
Project:  Kinnickinnic River Stability Analysis and Dredging Study Job No.: GD-06032
Client: Barr Engineering Company Date Received:
Address: 4700 West 77th Street, Edina, Mn 55435-4803
Description of Soil: (CL) Lean Clay, gray, low plasticity
Depth of Sample: 33.5-35.0 Boring No.: Sample No.: 16
Liquid Limit Determination
Can No. 19 14 9
Wi. of wet soil +can (g) 33.05 31.65 28.6
W1. of dry soil + can (g) 31.48 30.03 27.51
Wt. of can (@) 22.43 22.25 22.55
W1t of dry soil (g) 9.05 7.78 4.96
Wt of moisture (g) 1.57 1.62 1.09
* No of blows, N (g) 31 26 19
Water content, w % 17.3 20.8 22.0
Blows for trials must be in the following ranges: (25-35), (20-30), (15-25)
Est. Percentage Retained #40 =
2 ; Flow index F, =
§ 5 ’\\ Liquid limit= 210
S : Plastic limit = 12.2
g : Plasticity index I, = 8.8
10
10 25 100
Number of Blows
Plastic Limit Determination
Can no. 10 17
Wi. of wet soil + can (g) 31.11 31.31
Wi. of dry soil + can (g) 30.16 30.33
W1. of can (g) 22.25 22.36
Wi. of dry soil (g) 7.91 7.97
Wit. of moisture (g) 0.95 0.98
Water content,w % =w , 12.0 12.3
Tested by: R. Backlund Date: 5/8/2006
Submitted By: Date:

Form D4318

Revised: 03-22-05




COLEMAN ENGINEERING COMPANY

635 Circle Drive

Iron Mountain, Michigan 49801

Liquid Limit, Plastic Limit, and Plasticity Index of Soils

*

ASTM D-4318
Project:  Kinnickinnic River Stability Analysis and Dredging Study Job No.: GD-06032
Client: Barr Engineering Company Date Received:
Address: 4700 West 77th Street, Edina, Mn 55435-4803
Description of Soil: (CL) Lean Clay, gray-brown, low plasticity
Depth of Sample: 45.0-47.3 Boring No.: Sample No.: 20
Liquid Limit Determination
Can No. 10 17 22
Wi. of wet soil +can (g) 33.2 33.53 33.25
W1. of dry soil + can (g) 30.57 30.94 30.87
Wt. of can (@) 22.29 22.38 22.39
W1t of dry soil (g) 8.28 8.56 8.48
Wt of moisture (g) 2.63 2.59 2.38
* No of blows, N (g) 16 21 27
Water content, w % 31.8 30.3 28.1
Blows for trials must be in the following ranges: (25-35), (20-30), (15-25)
Est. Percentage Retained #40 =
% : Flow index F, =
g : Liquid limit= 29.1
5 ») \ Plastic limit = 15.5
g Plasticity index I, = 13.6
25
10 25 100
Number of Blows
Plastic Limit Determination
Can no. 28 31
Wi. of wet soil + can (g) 32.37 30.91
W1. of dry soil + can (g) 30.99 29.80
W1. of can (g) 22.26 22.44
Wi. of dry soil (g) 8.73 7.36
Wit. of moisture (g) 1.38 1.11
Water content,w % =w , 15.8 15.1
Tested by: R. Backlund Date: 5/8/2006
Submitted By: Date:

Form D4318

Revised: 03-22-05




COLEMAN ENGINEERING COMPANY
635 Circle Drive

Iron Mountain, Michigan 49801

Liquid Limit, Plastic Limit, and Plasticity Index of Soils

ASTM D-4318
Project:  Kinnickinnic River Stability Analysis and Dredging Study Job No.: GD-06032
Client: Barr Engineering Company Date Received:
Address: 4700 West 77th Street, Edina, Mn 55435-4803
Description of Soil: (OH) Organic Silt/Clay with Shells
Depth of Sample: 26.0'-28.3' Boring No.: S-4 Sample No.: 12
Liquid Limit Determination
Can No.
Wi. of wet soil +can (g) 20.91
W1. of dry soil + can (g) 13.93
W1. of can (g) 1.54
W1t of dry soil (g) 12.39
Wt of moisture (g) 6.98
* No of blows, N (g) 22
Water content, w % *55.5
*One Point Method
Est. Percentage Retained #40 =
: Flow index F; =
25 1 ] Liquid limit = 55.5
: Plastic limit = 22.3
20 ' Plasticity index I, = 33.2
15
10 25 100
Plastic Limit Determination
Can no.
Wi. of wet soil + can (g) 14.63
W1. of dry soil + can (g) 12.24
W1. of can (g) 1.51
Wi. of dry soil (g) 12.39
Wit. of moisture (g) 2.39
Water content,w % =w , 22.3
Tested by: J. Whelan (SET) Date: 5/16/2006
Submitted By: Date:

Form D4318 Revised: 03-22-05




COLEMAN ENGINEERING COMPANY
635 Circle Drive

Iron Mountain, Michigan 49801

Liquid Limit, Plastic Limit, and Plasticity Index of Soils

ASTM D-4318
Project:  Kinnickinnic River Stability Analysis and Dredging Study Job No.: GD-06032
Client: Barr Engineering Company Date Received:
Address: 4700 West 77th Street, Edina, Mn 55435-4803
Description of Soil: (CL) Lean Clay, gray-brown, low plasticity
Depth of Sample: 41.0-43.3 Boring No.: S-4 Sample No.: 16
Liquid Limit Determination
Can No. 1 4 31
Wi. of wet soil +can (g) 32.06 29.35 35.36
W1. of dry soil + can (g) 30.19 28.03 33.23
Wt. of can (@) 22.18 22.34 22.45
W1t of dry soil (g) 8.01 5.69 10.78
Wt of moisture (g) 1.87 1.32 2.13
* No of blows, N (g) 15 25 35
Water content, w % 23.3 23.2 19.8
*Blows for trials must be in the following ranges: (25-35), (20-30), (15-25)
Est. Percentage Retained #40 =
: Flow index F; =
8 %] , Liquid limit= 22.0
5 | ‘\ Plastic imit=  13.9
§ ' Plasticity index I, = 8.1
15
10 25 100
Number of Blows
Plastic Limit Determination
Can no. 8b 20
Wi. of wet soil + can (g) 33.23 32.24
Wi. of dry soil + can (g) 31.79 31.03
W1. of can (g) 21.33 22.41
Wi. of dry soil (g) 10.46 8.62
Wit. of moisture (g) 1.44 1.21
Water content,w % =w , 13.8 14.0
Tested by: R. Backlund Date: 5/8/2006
Submitted By: Date:

Form D4318

Revised: 03-22-05




COLEMAN ENGINEERING COMPANY
635 Circle Drive

Iron Mountain, Michigan 49801

Liquid Limit, Plastic Limit, and Plasticity Index of Soils

ASTM D-4318
Project:  Kinnickinnic River Stability Analysis and Dredging Study Job No.: GD-06032
Client: Barr Engineering Company Date Received:
Address: 4700 West 77th Street, Edina, Mn 55435-4803
Description of Soil: (OH) Organic Silt, gray to black
Depth of Sample: 51.5'-53.8° Boring No.: S-6 Sample No.: 21
Liquid Limit Determination
Can No. 3 15 25
Wi. of wet soil +can (g) 31.48 32.05 30.45
W1. of dry soil + can (g) 28.03 28.52 27.57
Wt. of can (@) 22.34 22.38 22.43
W1t of dry soil (g) 5.69 6.14 5.14
W1t of moisture (g) 3.45 3.53 2.88
* No of blows, N (g) 17 23 31
Water content, w % 60.6 57.5 56.0

*

Blows for trials must be in the following ranges: (25-35), (20-30), (15-25)

Est. Percentage Retained #40 =
: Flow index F; =
» : Liquid limit = 57.5

’ ]
) \ Plastic limit=  32.0
: 25.5

Plasticity index I, =

Water Content

15

10 25 100

Number of Blows

Plastic Limit Determination

Can no. 16 3

Wi. of wet soil + can (g) 31.73 31.69

W1. of dry soil + can (g) 29.43 29.40

W1. of can (g) 22.16 22.31

Wi. of dry soil (g) 7.27 7.09

Wit. of moisture (g) 2.30 2.29

Water content,w % =w , 31.6 32.3

Tested by: R. Backlund Date: 5/8/2006

Submitted By: Date:

Form D4318 Revised: 03-22-05




COLEMAN ENGINEERING COMPANY
635 Circle Drive
Iron Mountain, Michigan 49801
Telephone: (906)-774-3440 Fax: (906)-774-7776

SPECIFIC GRAVITY OF SOIL

ASTM D854
Project: Kinnickinnic River Stability Analysis and Dredging Study Job No: GL-06032
Client: Barr Engineering Co.
Address:
Location: Received:  4/25/06
Sample Description: S-5 Sample 13 34.0'-36.0' (CL) Lean Clay
Sample or Specimen No. 1 2
Pycnometer No. 1 2
Temperature ° C 19.8 19.8
Dish + Dry Soil (g)
” Dish (g)
% Dry Soil (g) W 52.67 55.37
E’ Pycnometer + Water @T (g) Wow 673.60 666.15
= (Ws+W,, 726.27 721.52
()]
g Pycnometer + Water+dry Soil (g) | Whows 706.69 700.95
Displaced Water, W+W,,-Wps 19.58 20.57
Correction Factor K 1.00004 1.00004
(WK) / (Wg + Wy, - Wis) Gs 2.69 2.69
Tested by: Date:
Submitted by: Date:

Form D854 Revised: 03-23-05




COLEMAN ENGINEERING COMPANY
635 Circle Drive
Iron Mountain, Michigan 49801
Telephone: (906)-774-3440 Fax: (906)-774-7776

SPECIFIC GRAVITY OF SOIL

ASTM D854
Project: Kinnickinnic River Stability and Dredging Study Job No: GL-06032
Client: Barr Engineering Co.
Address:
Location: Received:  4/18/06
Sample Description: S-1 Sample 8 10.5'-12.0' (OH) Organic Silt
Sample or Specimen No. 1
Pycnometer No. 5
Temperature ° C 19.8
Dish + Dry Soil (g)
” Dish (g)
% Dry Soil (g) W, 51.56
E’ Pycnometer + Water @T (g) Wow 667.20
= (Ws+W,, 718.76
()]
g Pycnometer + Water+dry Soil (g) | Whows 698.23
Displaced Water, W +W,,,,~-Ws 20.53
Correction Factor K 1.00004
(WSK) / (Ws + wa - was) Gs 2.51
Tested by: Ryan Backlund Date: 5/1/06
Submitted by: Date:

Form D854 Revised: 03-23-05




SPECIFIC GRAVITY OF SOIL

COLEMAN ENGINEERING COMPANY
635 Circle Drive
Iron Mountain, Michigan 49801
Telephone: (906)-774-3440 Fax: (906)-774-7776

ASTM D854
Project: Kinnickinnic River Stability Analysis and Dredging Study Job No: GL-06032
Client: Barr Engineering Co.
Address:
Location: Received:  4/24/06

Sample Description:

S-2 Sample 10 (18.0' TO 20.3' DEEP) (OH) Organic Silt

Sample or Specimen No. S-2,#10
Pycnometer No. 5
Temperature ° C 20.2
Dish + Dry Soil (g) 233.75
” Dish (g) 168.65
% Dry Soil (g) W, 65.10
2’ Pycnometer + Water @T (g) Wow 667.12
£ |Ws+ W, 732.22
§ Pycnometer + Water+dry Soil (g) | Whows 705.41
Displaced Water, W+W,,-Wps 26.81
Correction Factor K 1.00004
(WK) / (W + Wiy, - Wis) Gs 2.43

Tested by:

Submitted by:

Date:

Date:

Form D854 Revised: 03-23-05




SPECIFIC GRAVITY OF SOIL

COLEMAN ENGINEERING COMPANY
635 Circle Drive
Iron Mountain, Michigan 49801
Telephone: (906)-774-3440 Fax: (906)-774-7776

ASTM D854
Project: Kinnickinnic River Stability Analysis and Dredging Study Job No: GL-06032
Client: Barr Engineering Co.
Address:
Location: Received:  4/24/06

Sample Description:

S-6 Sample 18 39.5'-41.5' (OH) Organic Silt, some clay

Sample or Specimen No. S-6 #18
Pycnometer No.
Temperature ° C 20.2
Dish + Dry Soil (g) 237.64
w Dish (g) 175.01
% Dry Soil (g) W, 62.63
2’ Pycnometer + Water @T (g) Wow 673.55
2 [Ws+W,, 736.18
§ Pycnometer + Water+dry Soil (g) | Whows 712.23
Displaced Water, W +W,,,,~-Ws 23.95
Correction Factor K 1.00004
(WK) / (W + Wiy, - Wis) Gs 2.62

Tested by:

Submitted by:

Date:

Date:

Form D854 Revised: 03-23-05




COLEMAN ENGINEERING COMPANY
635 Circle Drive
Iron Mountain, Michigan 49801
Telephone: (906)-774-3440 Fax: (906)-774-7776

UNIT DRY DENSITY

Project: Kinickinnic River StablityAnalysis and Dredging Study

Client: ~ Barr Engineering Job No: GD-06032C
Address: 4700 West 77th Street, Edina, Minnesota 55435-4803 Date: 5/3/2006
Boring No. S-1 S-1 S-1
Sample No. 9 17 18
Depth (ft.) 36.5-38.8 32.0-33.5 37.0-38.5
Pan No. 64 63 59
Weight-Wet Sample & Tare (g) 452.9 440.8 426.1
Weight-Dry Sample & Tare (g) 417.5 426.6 415.2
Weight of Moisture (g) 35.4 14.2 10.9
Weight of Tare (g) 341.7 340.7 342.4
Weight of Dry Soil (g) 75.8 85.9 72.8
Moisture Content (%) 46.7 16.5 15.0
Sample Length (cm) 6.96 4.26 4.00
Sample Diameter (cm) 3.43 3.76 3.44
Cross-Section Area (sg-cm) 9.24 11.10 9.29
Sample Volume (cc) 64.31 47.30 37.18
Dry Unit Weight (g/cc) 1.18 1.82 1.96
Dry Unit Weight (pcf) 73.6 113.4 122.2
Remarks:
Tested By: Ryan Backlund Date: 5/3/2006

Submitted By: Date: 5/23/2006




COLEMAN ENGINEERING COMPANY

635 Circle Drive

Iron Mountain, Michigan 49801

Telephone: (906)-774-3440 Fax: (906)-774-7776

UNIT DRY DENSITY

Project: Kinickinnic River StablityAnalysis and Dredging Study
Client: ~ Barr Engineering Job No: GD-06032C
Address: 4700 West 77th Street, Edina, Minnesota 55435-4803 Date: 05-03-06 &
5/4/2006
Boring No. S-2 S-6 S-2 S-3 S-4
Sample No. 14 21 10 20 16
Depth (ft.) 36.5-38.8 | 51.5-53.8 18.0-20.3 45.0-47.3 41.0-43.3
Pan No. 65 68 63 59 63
Weight-Wet Sample & Tare (g) 1396.5 772.3 1222.5 605.2 760.3
Weight-Dry Sample & Tare (g) 1085.0 637.8 829.0 553.7 702.8
Weight of Moisture (g) 3115 134.5 393.5 51.5 57.5
Weight of Tare (g) 341.6 341.7 340.6 342.6 340.6
Weight of Dry Soil (g) 743.4 296.1 488.4 211.1 362.2
Moisture Content (%) 41.9 45.4 80.6 24.4 15.9
Sample Length (cm) 14.34 10.61 14.53 8.88 9.49
Sample Diameter (cm) 7.24 5.28 7.16 4.24 5.1
Cross-Section Area (sg-cm) 41.17 21.90 40.26 14.12 20.43
Sample Volume (cc) 590.40 232.30 585.00 125.40 193.90
Dry Unit Weight (g/cc) 1.26 1.27 0.83 1.68 1.87
Dry Unit Weight (pcf) 78.6 79.6 52.1 105.1 116.6
Remarks:
Tested By: Dan Absolon Date: 5/4/2006
Date: 5/23/2006

Submitted By:




COLEMAN ENGINEERING COMPANY

635 Circle Drive
Iron Mountain, Michigan 49801

Telephone: (906)-774-3440 Fax: (906)-774-7776

UNIT DRY DENSITY

Project: Kinickinnic River StablityAnalysis and Dredging Study

Client: ~ Barr Engineering

Address: 4700 West 77th Street, Edina, Minnesota 55435-4803

Job No: GD-06032C

Date:

5/16/2006

Boring No.

S-1*

S-4*

S-5*

Sample No.

16

12

8

Depth (ft.)

27.0-29.3

26.0-28.3

14.0-16.3

Pan No.

Weight-Wet Sample & Tare (g)

Weight-Dry Sample & Tare (g)

Weight of Moisture (g)

Weight of Tare (g)

Weight of Dry Soil (g)

Moisture Content (%)

20.5

48.0

95.0

Sample Length (cm)

Sample Diameter (cm)

Cross-Section Area (sg-cm)

Sample Volume (cc)

Dry Unit Weight (g/cc)

Dry Unit Weight (pcf)

124.0

71.0

44.0

Remarks: * Tests conducted by SET, Inc.

Tested By:

John Whelan (SET)

Submitted By:

Dated:
Dated:

5/17/2006

5/23/2006




DT lndl

Project/Client

£CEq

Extrusion Log Date:  5/5/2006

Kinnickinnic River Samples / Barr Engineering Company

Boring #
5-1

5-4

S-5

Samgle# Depth{ft} Recovery([)
27.5

16 270293 BE:
AE:

12 26.0-283 BE:
AED

8  14.0-16.3 BE
AE:

225

27.5

25

20

19

Soil Description
Note Damaged TWT, Bollom Crushed & tube is out of round.

7 PlckuplDlslurbed Organic Clay, Gravel Slems, Roots, Wood & Wirer.
15.58" Lean Clay, BIOWHISh Gray, a few Lammallons of Silt {CL)

7" Pickup/Disturbed
18" Fat Clay w/some Shells & a trace of Organic Material, Gray (CHj)

3 314" Plckup/Dislurbed
15 1/4" Organlc Clay wiSand & Shells. Gray, some Peal & Wood
in upper 3 1/2" (OH)



Grain Size Distribution ASTM D422 JobNo © 5669

[ Svensu—. SR
Reported 10! |Barr Engincering Company

Project: Kinnickinnic River Slﬂbjlil}‘ Project - # GI-06032

Test Date:  s/16/06
Report Date:  6/2/06

Sample
Location / Hormg Ne Sample No Depth(ity - Type Soil Classification
-] 14 27.0-203 | 1w Lean Clay, a few Laminations of Silt (CL)
¢ G4 iz 26.0-28.3 W Fat Clav w/some Shells & a trace of Organic Material (CH)
) ] 14.0-16.3 W Crpame Clay w/Sand and Shells (OH)
Gravel Sand Tvdrometer Analvsis
Conrse [ Fing Coarse | Medium [ Fine Fines
(00 ¥ "‘ ¥ 3 ' :
- .
Gl
80
70
Ol
B
£ 30
=40
3
20
|\‘
10 - Ky
N .
T
0
< I i 5 2 - I e 02
100 ‘ 10 | Grain Size (mm) 0.1 ( 0.01 0001
Other Tests Percent Passing
» [ - & - - <>
Liguid Limit 2003 325 4.6 flass (g)| 314 1234 991.2 Dzq
Plaslic Limit 12.2 223 G411 2" Dsy
Plaslicity Index &3 33.2 30.5 1.5" Dy
Waler Conlent 205 48.0 93.0 1" C,
Dry Density (pcf) 1210 7180 4.0 344" Co
Specilic Gravity 278 261 227 3/8" 1.0 1LO Remarks
Porosity #4| 9uo 1G0L0 U7 1
Orparic Content #10] 495 100.0 933
pH #200  99.2 G9L8 935
Shrinkage Limit #40[ 989 99.6 ana
Penetrometer #100] 939 99.3 833
Qu (psh #200| 879 ug.§ 75.9
(" = assumed)
OIL
23071 Bryant Ave. South. Suite 107 NGINEERING Bloomington, Minnesota 55420-3436

ESTING, INC.




TRIAXIAL TEST ASTM: D 4767 Job No. 3669
Date: 6/2/06

L BN Clantchlnnde s u Brabiley Frojuu - # GR-00022
Boring #: N-1 Sample #: 16 Type: 3T Depth (ft):  27-29.3 (Middle)
Soi! Type: Lean Clay, & few Laminations of Sili (CL)
Failure Criterion: Max, Stress Ratio
n;:h.‘ Angle of internal friction, "= 30.1°
= ':::." e, Apparent Cohesion, ¢'= 0,54 (1sf)
i,__ " . fa, . Test Date:  5/5/06 Liguid Limit 205
; ', e R Test Type: CU w/pp Plastic Limit: 122
4 Ve ' faa,, . * Strain Rate {infmin). 0 0039 Piasticity Index: 8.3
N 3 . b Strain Rate (%/min);  0.130 |Spec. Gravity (Assumed) 2.78
= TP Before Consolidation A B ¢ D E
e MR Diameler (in} 1.43 1.43 1.43
: Height (imy)|  =.¢1]  3.01] 301
; Waler Content (%) 13.5 14.6 14.8
n Dry Densily (pcf) 12431 1234 123.3
Void Ratio 040 0.41 0.41
EETTIEEE .o —_ | |Afrer Consolidation
= et Seestt v -~ Diameler (iny| 142 142|141
£ "L * et * \) Heignt im| 300 299 2098
§ ' g ) Waler Content (%)| 134 135 132
% : L 2ay Dry Densily (pefy|  126.5] 126.1] 126.9
:o: g ‘..° Void Ratio 0.37 0.38 0.37
== Back Pressure (1sf) 5.76 5.76 5.76
3740 Minor Principal Stess (tsf)|  0.50]  1.00]  2.00
5y iWax. Deviator Stress (1sf) 6.33 T3 7.58
L § Ultimale Deviator Stress (tsf) 6.13 6.69 7.32
+ Deviator Stress at Failure (1sf) 2.85 4.16 6.60
o wtax. Pere Pressure Buildup (tsf) 0.07 0.10 0.18
. Pore Pressure Parameter "8" 1.0 1.0 1.0
. ‘Y Pct. Axial Strain at Failure 13 1.3 5.4
2. . i Te . "These test results are for informational purposes only and musl be reviewed by a
D“z ) w g Y T gualified professional engineer to verify that the test parameters shown are
A ! P asrrtiaaaa, : . l H ! Y X appropriale for any parlicular design”
i—’ k * ." ' Remarks: Radial drainage strips applied to trimmed specimen; Saluraled. backpressured
@ until "B" response was 1. over a pericd of 20 days, Consclidated 3 days, Drainage valves
- closed.
‘l
B Lo B -
Axial Strain (%)
- —~ =
frmd 4
£ -y
g e
s i
g
b
3
£
m .
. : : . ; : : < p & -
Normal Stress (p') (tsf) Normal Stress (tsf)
Rupture Envelope at Failure ) ] ceeeeeeeees Effective & 301 ° o= 0.54 (tsf)
= 2656 ° a= 05 (sf Totai ¢ 33.7° c= 0 44 (tsf)
5 0IL
9301 Bryant Ave South Suite #107 %NGNEER‘NG 8loomington, Minnesota 55420-3436
b ESTING, INC.




TRIAXIAL TEST ASTM: D 4767 Job No. 5669
Date: 6/2/06

LR S Sanhahiinbe e o Gradiityy Yoo i GD-OOUD2
Boring #: S-1 Sample #: 16 Type: 3T Bepth (ft):  27-29.3 (Middle)
Soil Type: Lean Clay, a few Laminations ot Silt (CL)
e Failure Criterion: Max. Pore Pressure
"‘::“a. Angle of internal friction, ¢'=  28.0°
e "'::.’“ ., Apparent Cohesion, ¢'= (.12 (15D
%.. ", e, Test Date:  5/5/06 Liquid Limit: 20.5
:?; ', ‘fa, . Test Type: CU wipp Plastic Limit 12.2
2 - v, el ® | Stain Rate (in/min);  0.0039 Plasticity Index: 8.3
o 'y iy, oo Strain Rate (%/minj:  0.130 |Spec. Gravity (Assumed) 2.78
g T, Before Consolidation A B C D E
& ol Diameter (im)|  1.43] 143 143
) Height (in)|  3.01]  3.01[ 3.0
Waler Content (%) 13.5 14.6 14.8
n Dry Densitly (pel) 124 3 123 .4 123.3
z Void Ratio 0.40 0.41 0.41
- catiiiesans oo Afler Consolidation
i Liaett sessd v e . Diameter (im|  1.42]  1.42[  1.41
2° s et Height (| 3000  299] 298
s Nl ' waler Contenl (%) 13.4] 135 132
% i LI A Dry Densily (pcf)| i26.5] 1261 1269
5] * * Void Ratio 0.37 0.38 0.37
3 | Back Pressure (Isf) 5.76 5.76 5.76
g i B Kinoi Principal Stress (tsh|  050]  1.00]  2.00
: :. ‘ Max. Deviator Stress (tsf) 6.33 7.13 7.58
v Uiimatle Dewator Stress (tsf) 6.13 6.69 7.32
+ Devialor Slress at Failure (tsf) 0.82 2.49 3.42
o thax. Pore Pressure Buildup (tsf) 0.07 0.10 0.18
. Pore Pressure Paramelter "B” 1.0 1.0 1.0
R Pcl Axial Strain at Failure[ 03 0.7 1.0
-2 e ’ "Thase fest results are for informaltional purposes only and must be reviewed by a
5 e e Tl . qualified professional engineer to verify that the tesl paramelers shown are
§ 14 e aabhaaaa,, : : ! ! i L ' A appropriate for any parlicular design”
ﬁ B ° L. Remarks: Radial drainage strips applied to trimmed specimen: Saturated, backpressured
until "B" respense was 1 over a perid of 20 days; Consolidated 3 days; Drainage valves
CLl e closed.
‘&
5

= rﬂ"‘!
L -
T wiiat .
W
0]
(o] .
=
w) ; ] P
“
] 3 o,
iy - -
77 %
& ’ N A
;
..f l‘ .‘
! \ 1 i 1
4 3 . : e 5 ¢

Normal Stress (p') (tsf) Normal Stress (tsf)

Rupture Envelope at Failure e Effective &% 28.0° c'= 012 (isf
= 252 ° a= 01 (sf) Total . 268 ° c= 0.11 (tsf)
5 0IL
9301 Bryant Ave South Suite #107 -NGINEERING Bloomington, Minnesota 55420-3436
I ESTING, INC.




TRIAXIAL TEST ASTM: D 4767 Job No. 5669
Dale: 6/2/00

AL IR WL Dkabiingy Projvel - f# Gir-ons s
Boring #: 5-1 Sample #: (6 Type: 3T Depth (fty:  27-29.3 (Middic)
Soil Type: Lean Clay, a few Laminations of Silt (CL)
Failure Criterion: Max. Deviator Stress
- L, Angle of internal friction, ¢' = 249 °
= -‘:,.‘* ., Apparent Cchesicn, ¢' = LOD (ts)
s " te . Test Date:  5i5/06 Liquid Limit: 205
E " . fel, Test Type: CU wipp Plastic Limit 12.2
@ v, . cel ® | Stain Rate {infmin).  0.0039 Plasticity Index 8.3
o« s, L. Strain Rate (%/mun). 0130 |Spec. Gravily (Assumed): 2.78
g ti, ., Before Consolidation A B c D E
o Lo Diameter (in)| ~ 143[  1.43[ 143
- : Height im[  3.01] 3.01] 301
o water Content (%) 13.5 14.6 14.8
’ - Dry Densily (pefi| 124.3] 1234 1233
Void Ratie 0.40 0.41 0.41
- taeiis . ' After Consolidation
=, . : a® seer v . Diameter (in) 1.42 142 1.41
2" AT * Height (in){  300| 2.099] 298
& _,:-' e Wwaler Content (%){ 134|135 132
s LI 4 Diy Density (pofi|  126.5] 1261 1269
5 ..o' Void Ralio 0.37 0.38 0.37
n " Back Pressure (tsf) 576 5.76 5.76
gf * tinor Principal Slress (fsf) 0.50 1.00 2.00
BN iiax. Devialor Stress (1s0) G.33 7.13 7.58
. Ullimate Deviator Stress (1sh| 6131 6.60]  7.32
+ Deviator Stress at Failure (1sf) 6.33 713 7.58
o, hiax. Pore Pressure Buildup (1sf) 0.07 010 0.18
s - . Pore Pressure Parameter "B” 1.0 1.0 1.0
' L Pol Axial Strain at Failure] — 150{  107]  15.1
2. - ‘e . "These test results are for informalional purposes only and must he reviawed by a
; ) e LY e, qualified professional engineer o verify that the tesl paramelers shown are
;ﬁ et saaaaa,,, : 1 s ) Y . X appropriale for any paricular design”
5 ¥ . Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
until "B" respense was 1. over a period of 20 days: Consolidated 3 days; Drainage valves
. closed.
-
10 L5

-Axial Strain (%)

G
£ ()
’E .-""‘q
= .'d-t‘c.x
i) A
L]
2
& ;
5
<
K
W
.l
: 2 s . ; b 5 4 . : 7 g 0
Normal Stress (p') (tsf) Normal Stress (tsf)
Rupture Envelope at Failure e Effective ¢ 249° c'= 1.01 (isf}
= 228° a= 09 (3N Total ¢~ 16.8 ° o= 2 26 (tsf)

olL
9301 Bryant Ave South Suite #107 %NGINEERING Bloomington, Minnesota 55420-3436
ESTING, INC.




ﬂf[

Shear Stress (q) (isf)

Pore Pressure (tsf)

Stress Ratlo

e d

Boring #:
Soil Type:

-~

[

Gt W {‘;'\u‘;’n“\_\ pl\)j\.\l G 66032
S-1 Sample #:
L.ean Clay, a few Laminations of Silt (CL)

TRIAXIAL TEST ASTM: D 4767 Job No. 5669

16 Type:

Date: 6/2/06

T Depth {ft):  27-29.3 (Middle)

Failure Criterion: Given Steain ol 15%

Angle of internal friction, ¢ 20587
Apparent Cohesion, ¢’ 0.84 (tsf)

Deviator Stress (tsf)

n »
. t s
*y
" L'y
L ) sy
| ]
...-
i,
O -
. u n
* [ ]
*
*
Lassas s a . .
- " anpEnm
At lgue” " u u
. "
A_® P * 'y
'] .. .
'
oig™ P
sl *
agd .
an' .
(o N
8 .
T .
..
‘.
*
14
L)
.l
-
e,
L]
.
L]
* .
+
ug, L3
-““"l."o
"s st
] ‘.
P Y ."|l|
as & &y
a® S h4oa,
I I

Test Date:  5/5/06 Liquid Limit 205

Test Type: CU wipp Plastic Limit 122

* Strain Rate (in/fmin);  0.0039 Plasticily Index: 8.3

Strain Rate (%/min):  0.130 |Spec Gravily (Assumed): 2.78

A Before Consolidation A B C D E
Diameter (in} 143 1.43 1.43
Height {in} 301 3.01 3.01
Water Content (%) 135 14.6 14.8
™ Ory Densily (pcf)|  124.3 123.4 123.3
Void Ratio 0.40 0.41 0.41
o After Consolidation
Diameler fin) 1.42 1.42 1.41
- Height (in) 3.00 2.99 2.98
! Waler Content (%)| 134} 135 132
4 Dry Densily (pcf)|  126.5] 126.1] 126.9
Void Ralio 037 0.38 0.37
Back Pressure (1sf) 576 5.76 5.76
Minor Principal Stress (1sf) 0.50 1.00 2.00
Max. Deviator Stress (1sf) G.33 713 7.58
Ultimale Deviator Siress (tsf) 6513 6.69 7.32
+ Devialor Stress at Failure {Isf) 6.32 7.11 7.57
NMax. Pore Pressure Buildup (1sf) 0.07 0.10 0.18
Pore Pressure Parameler "B" 1.0 1.0 1.0
Pct. Axiat Strain al Failure 15.0 i5.0 15.0
"These tes! resulls are for informational purposes only and must be reviewed by a
qualified professicnal engineer to verify that the tesl parameters shown are
X appropriate for any particular design”

Axial Strain (%)

Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
until "B" response was 1, over a period of 20 days: Consolidaled 3 days; Drainage valves

closed.

"~

Normal Stress (p') (tsf)

Rupture Envelope at Failure

s

240 ° a= 0.7 (tsfi

3301 Bryant Ave. Sauth Suite #107

Normal Stress (tsf)

------------ Effective ¢. 265° c'= 0.84 (Isf)
Total ¢ 16.7 ° c= 225 (tsh
OIL
=NGINEERING Bloominglon, Minnesota 55420-3436
I ESTING, INC,




TRIAXIAL TEST ASTM: D 4767 Job No. 5669
Date: 6/2/06

L HINAUNN Chnbdbhonde ol Grabithy Paojoo - # GD-0GOD2
Boring #: S-4 Sample #: 12 Type: 3T Depth (ft):  26-28.3 (Middle)
Soil Type: Fat Clay w/some Shells & a trace of Organic Material (CIH)
Failure Criterion: Max. Stress Ratio
Laad b Angle of internal friction, &' = 203 °
= Laasart -.‘ st Apparent Cohesion, ¢'= .25 (tsh)
‘»;— , “,.a“ Test Date:  5/6/06 Liquid Limit 55.5
E . -l-:::_.. Test Type: CU wipp Plastic Limit: 223
a - ML - ¢ Strain Rate (infmin).  0.0029 Plasticity Index: 332
o y T T reaaaa.., . . Strain Rale {(%fmin)  0.141 [Spec. Gravity (Assumed); 2.64
2. fel, " Before Consolidation A B c D E
0 e e, . Diameter (in) 144 1.44 1.44
e ' Height im| 299 299 299
i Walar Content (%) 512 51.9 47 6
n Dry Censily (pcf) 70.2 69.5 731
Void Ralio 1.35 1.37 1.25
; JRET LR R R R TP ﬁ After Consolidation
U ..‘ Diameter (in) 1.35 134 1.34
a4 "1 . J Height {in) 2.76 273 272
w7 ....lll-...--‘ i -
0 N ot = . Waler Content (%) 342 326 290
§ o Ciaeserrsresen o N ) S Dry Densily (pcfy|  86.7|  886] 933
61.5 " " Void Ratio 0.20 0.86 0.77
il " Back Pressure (1sf)]  5.76]  576] 5.76
g '.' tdinor Principal Stress (tsf) 0.50 1.00 2.00
: ¢ iiax. Deviator Stress (tsf) 1.96 2.68 3.69
Ultimate Deviator Stress (tsf) 1.86 2.06 3.40
+ Deviator Stress at Failure (tsf) 1.53 2.41 3.64
fax. Pore Pressure Buildup (1sf) 0.18 0.26 0.58
AL Pore Pressure Parameter "B" 1.0 1.0 1.0
o ‘.. Pct. Axial Strain at Failure] — 33]  37] 147
.g . “e .. "These test resulls are for informational purposes only and must be reviewed by a
& ’-_--'“ "resammg,, : '_'1-‘. - qualified professional engineer o verify that the test parameters shown are
3 w ek bRl DI X appropriate for any particular design”
% :,"‘ Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
; a* until "B" response was 1, over a period of 9 days, Consolidated 3 days; Drainage valves
,‘ & closed
5 ic . e
Axial Strain (%)
2
g
»
5 .
®

2 : B E . : E £

Normal Stress (p') (s Normal Stress {tsf)
Rupture Envelope at Failure | | e Effective v©  29.3° ¢'= 0.25 (tsf)
w= 261 ° a= 022 (tsN Total ¢ 242° c= 028 (tsf)
5, 0IL
9301 Bryant Ave. South Suite #107 NGINEERING Bloomingten, Minnesota 55420-3436
I ESTING, INC,




TRIAXIAL TEST ASTM: D 4767 Joby No. 5669
Date. 6/2/006

RGNS Smnbibdnnie Wi Saabiey aojuc - 7 GI2-00002
Boring #: 5-4 Sample # 12 Type: 3T Depth {ft):  26-28.3 (Middle)
Soil Type: Fat Clay w/some Shells & a trace of Organie Material (CH)
Failure Criterion: Max, Pore Pressure
Laas b T Angle of internat friction, &' = 30.§ °
% Lt satt J Apparent Cohesion, ¢' = 013 {sh)
1;; - “.-" Tesl Date”  5/6/08 Liquid Limit 55.5
5 .A=--, Tesl Type: CU wipp Plastic Limit 22.3
§ i e T = ® | Strain Rate (in/min) 0 0039 Plasticily Index 332
@ * ¢ : ftiaaa., .o Strain Rate (%W/min).  0.141 [Spec. Gravily (Assumed) 264
= el ot ( Before Consolidafion A B C D E
o . Trtea,, Diameter (im)|  1.44 1.44 1.44
e T e Height (im}| 299 299 299
Sy Waler Content (%) 512 51.9 47 6
n Ory Censily (pcf) 70.2 69.5 731
Void Ralio 1.35 1.37 1.25
: PRl T R SO After Consolidation
= o Diameter (im)|  1.35]  1.34] 134
) . Cera Height (in) 2.76 2.73 272
/R I Ttreel walter Content (%) 342 326 290
g 2 e D A Dry Density (pch|  86.7]  88.6| 933
500" et Void Ratio| 090  0.88] 0.77
® LR Back Pressure (tsh|  578| 5.76| 576
3 " Minor Principal Stress (tsfh|  0.50]  1.00]  2.00
e 1w hiax. Devialor Stress {1sf) 1.66 2.68 3.69
Uitimate Devialor Stress (1sf) i.86 2.06 3.40
+ Deavialor Stress at Failure (tsf) 1.19 1.88 3.46
iax. Pore Pressure Buildup (1sf) 0.18 0.26 0.58
AL Pore Pressure Parameter "B" 1.0 1.0 1.0
) . *. . Pct. Axial Strain af Failure 1.8 1.5 20.3
-g ) 4 T v “These test resulls are for informatiena! purposes only and must be reviewed by a
R R L T TN qualified professional engineer to verify that the tesl parameters shown are
@ . UPRREEEE sasitog . R X appropriate for any particular design”
f—: - :,' Remarks: Radial drainage sinps applied to trimmed specimen; Saluraled, backpressured
@ . I until "B" response was 1. over a pericd of § days; Consclidated 3 days, Drainage valves
s closed
. - P
Axial Strain (%)
7
. ,
8
4
»
§ .
£
w

o z 5 I % . . 2 B 4 i
Normal Stress (p') (tsf) Normal Stress (tsf)
Rupture Envelope at Failure | | e Effective &" 308 ° c'= 0.13 (tsf)
¢ 271 ° a= 011 (s Total ¢ 256 ° c=  0.13 (tsf

OlL
9301 Bryant Ave South Suite #107 éNGWEER'NG Bloomington. Minnesota 55420-3436
ESTING, INC.



TRIAXIAL TEST ASTM: D 4767 Job No. 5669
Date: 6/2/06

S LAl b b o Drabitho rojoo - GD-000M2
Boring # S-4 Sample # 12 Type: 3T Depth {fty:  26-28.3 (Middie)
Soil Type: Fat Clay w/some Shells & a trace of Orzanic Malerial (CIHD
Failure Critericn: Max, Deviator Stress
. Laesr Angle of internal friction, ' = 29.7°
e Caaeerttt * Apparent Cohesion, ¢' = 0.21 (ts)
= 2 Test Date:  5/6/06 Liquid Limit: 55.5
E = .l'::._ ] Test Type: CUwipp Plastic Limit 223
-] T e . * Strain Rate (infmin):  0.003% Plasticily Index: 33.2
o . et teeiiaa., . Strain Rate (%/min). 0141 |Spec. Gravity (Assumed) 2.64
5 el - Before Consolidation A B C D E
el Trel,, Diameter (iny] 1.4 144 144
5 - IR Height (im|  299] 2.99] 299
_ Water Content (%) 51.2 519 47.6
] Dry Density (pcf) 70.2 G9.5 73.1
Void Ratio 1.35 1.37 1.25
I N | |After Consolidation
= ‘.‘. Diameter {in) 1.35 1.34 1.34
& . Cereens Height (in)| 2.76] 273 272
R I L fee. 5 Water Content (%)| 342 326 290
% S Ceeenereneee J A Dry Densily (pcf)|  86.7|  886| 93.3
5 I Void Ratio 0.90 0.86 0.77
_§ _' .." Back Pressure (tsf)]  5.76] 578 5.76
8 A Minor Principal Stress (isf) 0.50 1.00 2.00
MR Max. Deviator Stress (isf) 1.96 268 3.89
Ullimate Deviator Stress (Isf) 1.86 2.06 3.40
+ Deviator Stress at Failure (tsf) 1.96 268 3.69
Wax. Pore Pressure Buildup (1sf) 0.18 0.26 0.58
= TN : Pore Pressure Parameter “B" 1.0 1.0 1.0
T S ., Pcl. Axial Strain al Failure|  11.6 8.1 8.8
2 o * T ., “These tes! resulis are for informational purposes only and musl be reviewed by a
B L IR tee. qualified professional engineer (o verify that the test parameters shown are
§ - f o tt asssaratlagy ': 4 X appropriale for any paricular design”
g ) _ Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
P until "B” response was 1, over a period of @ days: Consolidated 3 days; Drainage valves
N closed

Axial S5train {%)

N

Shear Stress (g) (tsf)

P 5 o =z B B 4 5

Mormal Stress (p') (t&f} Normal Stress (tsf)
Rupture Envelope at Failure | ] s Effective & 297 ° c'= 0.21 (tsf)
w—- 264 ° a= 018 (tsN Totale' 213° c= 0.49 (tsf

9301 Bryant Ave. Sauth Suite #107 Bleomington, Minnesota 55420-34356

OlL
NGINEERING
ESTING, INC.




TRIAXIAL TEST ASTM: D 4767 Job No. 5669
Date: 6/2/06

e e PO NN INTTRTL TR AN RSV IR TARI T I AR VY ETR S A W R P RILIFTUN 7
Boring #: 5-4 Sample #: 12 Type: AT Depth (fty: 26-28.3 (Middle)
Soil Type: Fat Clay w/some Shebls & « (race of Organic Material (CH)
) Fatlure Criterion: Given Strain of: 15%
Caaest t . Angle of internal friction, ¢' = 32.8°
= : et ast Apparent Cohesion, ¢' = 0,05 (1sh)
f}— ) “,-“ Test Date:  5/6/06 Liquid Limit: 55.5
5| e, _ Test Type: CU wipp Plastic Limit: 223
§ , 0, . ® | Strain Rate (infmin):  0.0039 Plasticity Index: 33.2
o T T treaaa.., . Strain Rate (%/min). 0141 |Spec. Gravity (Assumed): 2.64
= el " Before Consolidation A B C D E
oo Trel,, Diameter (in)|  1.44] 144 1.44
- e e Height (imy|  2.99] =299 299
g Water Content (%)| _ 51.2| 519 476
= Dry Censity (pcf)|  70.2|  eos5] 731
4 Void Ralio 1.35 1.37 1.25
I B After Consolidation
e =1 ¥ Diameter (n)[  135]  1.34] 134
2 Height Gny|  276] 2.73] 272
L ove ww @0 Eg g, .
c‘”ug he et re . Water Content (%) 34.2] 326| 29.0
5 _.' U PRER R P A Dry Densr:ly(pcf) 86.7 88.6 93.3
5 k = o B Void Ralio 0.90 0.86 0.77
= ;8 Back Pressure (tsf)|  676| 578 576
g ','. tinor Principal Stress (isf) 0.50 1.00 2.00
- * niax. Deviator Stress (s 1.86 2.68 3.69
L Ultimale Devialor Siress (tsf) 1.86 2.06 3.40
+ Deviator Stress al Failure (Isf) 1.95 2.45 3.64
Wiax. Pore Pressure Buildup (tsf) 0.18 0.26 0.58
S S, ’ Fore Pressure Parameter "B" 1.0 1.0 1.0
e .' * ., Pcl. Axial Strain al Failure 15.0 15.0 15.0
-f—j S0 . Te “a, "These 1est results are for informatienal purpeses only and must be reviewed by 2
e AR T e qualihed professional engineer 1o verify that the lesl parameters shown are
§ y Sttt R L o X appropriate for any particular design”
= o Rernarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
@ Tt unlil "B" response was 1. over a period of 9 days; Consolidated 3 days; Drainage valves
e ) closed.
’ Axial Stfaln (% )”
. 3
2
E - ;
& .
\"E . a
@
» P .
2 | ]
L)
Normal Stress (p') (tsf) Normal Stress {tsf)
Rupture Envelope at Failure | | e Effective ¢" 328 ° c=  0.05 (tsf)
v 284° a= 0.04 (ish Total &= 213 ° c=  0.46 (isf)
Qll
93017 Bryant Ave. South Suite #107 éNGINEEHING Bloomingten, Minnesota 55420-3436
ESTING, INC.




TRIAXIAL TEST ASTM: D 4767 Job No. 5669
Date: 6/2/00

(A OO B L it Bandoa # G 06022
Boring #: 5-5 Sample #: 8 Type: 3T Depth (ft):  14-16.3 (Botlom)
Soil Type: Organic Clay w/Sand & Shells (OH)
Fatlure Criterion: AMax. Stress Ratio
¢ A, Angle of internal friction, &' = 334°
P feaa,, - Apparent Cohesion, ¢' = (.24 (tsf)
L Treesl, Test Dale.  5/15/06 Liquid Limit: 94 6
R B ‘ Test Type: CU vipp Plastic Limit: 64.1
8 : reoray ® | Siaain Rate (infminy; 0.0039 Plasticity Indesx: 305
a@ A ¢+ ¥a . Strain Rate (%/min):  0.145 |Spec. Gravity (Assumed): 2.37
o t., : e, . . Before Consdolidation A B c D E
[o% *., ..n. . — Diameter (fn) 1.45 1.45 1.45
- te s . . Height {in) 2.99 299 2.99
- Waler Conlent (%) 95.2 02.6] 106.5
] Dry Densily (pcf) 44.8 459 42.2
Void Ralio 2.30 2.23 2.50
~ After Consofidation
= Cassanaasts . . Diameler {in) 1.35 1.35 1.31
£ AR Height am| 268 284|257
2 ' Water Contenl (%) 668 61.8] 623
- sessmETRnaL, a Dry Density {pch) 57.4 60.0 59.8
5 N AP void Ratio|  1.58] 1.46| 148
A L ' Back Pressure (5| 5.76]  5.76] 576
S :- ...'° _ Iiner Principal Stress (tsf) 0.50 1.00 2.00
o Wax. Deviator Stress (tsf) 2.39 297 4.77
* Unimate Deviator Stress (s 2.27]  2.29|  4.65
+ Ceviator Stress at Failure (1sf) 1.79 2.87 4.59
i Max. Pare Pressure Buildup (tsf 0.22 0.33 0.59
o ) Pore Pressure Parameter "B" 1.0 1.0 1.0
s ., .. Pct. Axial Strain al Failure| 4.5 53 86
8 o frreees . “These test resulls are for informational purpeses only and must be reviewed by a
& ) M L T qualified professional engineer 1o verify Ihat the test paramelers shown are
@ v ,_:'_";... AL L L . ot X appropriate for any particular design”
f&’ E .:‘ . . Remarks: Radial drainage strips applied to {rimmed specimen; Saturated, backpressured
» - until "B" response was 1. over a period of 10 days; Consolidalec 4 days: Drainage valves
a;r . - closed.
- ; Tl i e L
Axial Strain (%)
i
T . 5
';; z ’
2
n
5
-
w

-~ & - . - . - -

Normal Stress {(p'} (tsf) Neormal Stress (tsf)

Rupture Envelope at Failwe | | e Effective ¢~ 33.4° o= 0.24 {tsf)
- 288 ° a= 02 (1sh Total & 28.7 ° c= 0.28 (tsf)

9301 Bryant Ave. South Suite #107 Bloomington, Minnesota 55420-3438

Qll.
NGINEERING
ESTING, INC.




TRIAXIAL TEST ASTM: D 4767 Job No. 5669
Datle: 6/2/06

o ECAVU U SN { S SO I { LYUN OO SR T FY PO TACR P
Boring #: S-5 Sample #: 8 Type: AT Depth (ft):  14-16.3 (Bottom)
Soil Type: Organic Clay w/Sand & Shells (OH)
. Failure Criterion: Maix. Pore Pressure
R Angle of internal friction, §" = 35.7°
- - a faea,, - - Apparent Cohesion, ¢' = 0.000 (15D
2 . Treeal, Test Date: 5/15/06 Liquid Limit: 946
£ | dem, : Test Type: CU wipp Plastic Limit: 64.1
PR LI ® | Strain Rate (infmin):  0.0039 Plasticily Index: 305
a i . fem g ., Strain Rate (%/min):  0.145 |Spec. Gravily (Assumed): 237
g R “en Before Consolidation A B C D E
o IR SR Diameter un)| 145 145[ 145
- Trtrea, Height (im)|  2.g0] 290 2099
s : Vater Content (%) 952 926 106.5
n Dry Censily (pcf) 44.8 45.9 42.2
I Void Ratio 2.30 223 2.50
After Consolidation
%_ K e iaaaaan . . Diameler (in} 135 1.35 1.31
= T R _ - Height (in)|  2.88] 264| 257
§ ‘ o Water Content (%)|  66.6] 1.8 823
5 a A LT fay Dry Density (pcf) 57.4 50.0 59.8
5 T e serer e Void Ratio|  1.58] 1.46] 148
§ N * Back Pressure (ls)|  5.76| 5.78| 576
2 - '..'° o . Ninor Principal Stress (Isf) 0.50 1.00 2.00
e tdax. Deviator Stress (I1sh 239 2.97 477
* Ultirate Deviator Stress {1s0) 227 2.29 455
+ Deviatar Stress al Failure (lsf) 0.97 1.61 4.01
) Max. Pore Pressure Buildup ({sf) 0.22 0.33 0.59
= ORI ) Pare Pressure Farameter "B" 1.0 1.0 1.0
. ‘., . Pct. Axial Strain al Failure 1.5 T 31
£ E . Treers . . These test results are for infermational purposes only and must be reviewad by
&" ) LI qualilied professional engineer 1o verify that the test paramelers shown are
a A et TFUR o 2 X appropriate for any particular design”
E 5 ..._:“ - . Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
s _". until "B response was 1, over a pericd of 10 days, Consolidated 4 days; Drainage valves
s ¢losed.
B O 3 LRSI W
Axial Strain (%)
i ‘
) : -0
g 4 ’ ‘/'1’
¢ . .
g . F o i X
= : :. ‘
* 2 ! A L
- b 3 5000 ¢ . H
Normal S8tress (p') {tsf) Normal Stress (ts£)
Rupture Envelope at Faillure | [ s Effective &' 35.7 ° c'= 0.00 (tsf)
- 303 ¢ a= 0.0 (s Total e 204 ° c= 0.00 {isf
5 OIL
5201 Bryant Ave. South Suite #107 éNGWEERlNG Bloomington, Minnesota 55420-3436
ESTING, INC.




TRIAXIAL TEST ASTM: D 4767 Job No. 5669

Date: 6/2/06

Normal Stress (p') (tsf)

Rupture Envelope at Failure
v 285" a= 0.2 (s

9301 Bryant Ave. South Svite #107

Mol LGOI G Caabithy Puojoat #F GI-000D2
Boring #: 8-5 Sample #: 8 Type: 3T Depth (fti:  14-16.3 (Bottom)
Soil Type: Organic Clay w/Sand & Shells (OH)
Failure Criterion: Max. Devintor Stress
o, Angle of internal friction, ' = 32.9°
e 2 N freal, - Apparent Cohesion, ¢' = (1L.24 (tsf)
£ g+ reeas, Test Date:  5/16/06 Licquid Limit 945
9_—: _atng ¢ Test Type: CU wipp Plastic Limit: 841
§ - i ’.“::._ N4 Strain Rate (inf/min):  0.0039 Plasticity Index: 30.5
O . lal, Strain Rate (%/miny. 0145 |Spec. Gravily (Assumed); 2.37
g . ; - el cee. Before Consolidalion A B C D E
a e, : Diameter (i} 1.45 1.45 1.45
- Treees L Height iny| 288 299 299
s Water Content (%) a5.2 926 1065
L Dry Rensily {pcf) 44.8 459 422
it Vaid Ralio 2.30 2.23 2.50
[ l After Consolidation
= P S P Diameater (in) 1.35 1.35 1.31
A T J Height (im)|  2.60] =284] 257
2 | Viater Content (%)| 666 618 623
G |0 wmmmmmenagn, - Ory Density (pch|  57.4| 600 598
5 |+ . [P C R Void Ratio]  158] 146 148
A L A Back Pressure (sf)]  576] 5.76] 576
3 - .!_." Kinor Principal Stress {tsf) 0.50 1.00 2.00
ot Max. Deviater Stress (tsf) 2.39 297 4.77
o . Uttimate Deviator Stress (tsf) 2.27 2.29 4.55
+ Devwviator Stress al Failure (tsf) 2.39 2.87 4.77
hlax. Pore Pressure Buildup {tsf) 0.22 0.33 0.59
P ORI Pare Pressure Paramcter ' 8" 1.0 1.0 1.0
S e, Pel Axial Strain at Failure| 148 105 175
2 g ¢ : Trreees . "These test results are for informational purposes only and musl be reviewed by 2
© . LU AL e w qualified professional engineer lo venfy that (e test parameters shown are
‘:“3 : :.:‘.'3"‘ L TATAmLerg L e - X apprapriate for any particular design”
St Remarks: Radial drainage strips applied to timmed specimen; Saturated, backpressured
@ . until "B" response was 1. over a period of 10 days; Consolidated 4 days; Drainage valves
S closed.
. L s e
Axial Strain (%)
|
3 3
3z
e $
E : ol
0 .. . .
o. "
z > 3

------------ Effeclive &= 32.8° c= 024 (tsh

Tolale. 286 ° c= 0.46 (tsf)

= 0IL
?ES%TLE(;%NCG Bloomington, Minnesota 55420-3436




TRIAXIAL TEST ASTM: D 4767 Job No. 5669
Date: (6/2/06

oo, Fuimnichanmic Wiver Swabitity Froject - # GLD-00032
Boring #: 5-5 Sample #: 8 Type: 3T Depth (ft):  14-10.3 (Bottom)
Soll Type: Organic Clay w/Sand & Shells (OH)
Failure Criterion: Given Strain ol 15%
vt LTI : Angle of internal fricticn, ' = 34.1°
LI .
= e fea,, . - Apparent Cohesion, ¢' = .16 (tsh
- & . . .
= 4 (. . fray o, Test Date:  5/15/06 Liguid Limit: 94.6
L]
g < 3 :--._ Test Type: CU wipp Piastic Limit: 641
- & [ . . - e
§ ’ R * Strafn Rate (infmin):  0.0039 Piasticily Index: 305
V\ . K .. L]
o " tea, . Strain Rate (Y%/min):  0.145  Spec. Gravity (Assumed): 2.37
g : . ’ "t A Before Consolidation A B [ D E
" [
& Tee.. ' . Diameter (m)[ 145 145 145
- Treea. . Height tin){ 209 299 299
e water Content (%) 952 926 10585
u Cry Censily {(pct) A48 45.9 422
i Yoid Ralio 2.30 2.23 2.50
Alter Consolidation
< aaaaaaan 2 e s . N Diameter (in) 1.35 1.39 1.31
2 a B Height (im)| 2.6 2.84] 257
@ Water Content (%)| 866 618] 623
5 . e LT o Dry Densily (pcf) 57.4 60.0 59.8
5 | - , S Void Ratio 1.58 1,46 1.48
£ g _-' et Back Pressure (15 576 5.76 576
.. - i
a e Minor Principal Stress (isf) 0.50 1.00 2.00
" tiax. Devialor Stress (1sh)| 239  2.97| 4.77
*
- Ultimale Deviatar Siress (isf) 227 2.29 4.55
+ Devialor Stress at Failure (tsf) 2.39 271 475
tax. Pore Pressure Buildup (1sf) 0.22 033 0.59
- P Pore Pressure Parameter "B" 1.0 1.0 1.0
: ot
L feo, Pcl. Axial Slrain at Failure 15.0 15.0 15.0
B : * e DA "These lest results are for infermalional purposes only and must be reviewed by a
& ) ¢ gunee R oE . LT qualified professional engineer 1o verify 1hat the test parameters shown are
P :_'l“';u aabs T araBiataiga e a 2 X appropriate for any particular design”
?, N Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
@ A untif “B” response was 1, over a pericd of 10 days: Consolidated 4 days: Drainage valves
* - - closed.
&
_; - o L 20
Axial Strain (%)
i
[romg
£
T . -
- <
W
i
e
5
7]
T
Q@
L
0

¢ i A T : b 3 i 5 ¢

Normal Stress (p') (tsf) Normal Stress (tsf)
Rupture Envelope al Failure || e Effective ¢ 34.1° c= 0.16 (tsf)
w292 " a= 01 (sf) Tolalg: 271 ° c= 0.41 (tsf)

9301 Bryant Ave. South Suite #i07 Bloomingtan, Minnesota 55420-3436
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APPENDIX H

TIE-BACK SURVEY
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PARRALLEL SEISMIC SURVEY



APPENDIX I

REPORT OF PARALLEL SEISMIC SURVEY FOR
KINNICKINNIC RIVER STABILITY ANALYSIS AND
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I. Introduction

On May 2-3, 2005, Coleman Engineering Company (CEC) conducted a parallel seismic survey
at select borehole locations along the Kinnickinnic River (Figure 1) to assess the depth of sheet
piling in relation to a proposed dredging operation and sheet pile analysis. The data acquisition
platform was a Geotechnics S-12 Seismograph with Geostuff Wall-Lock Borehole Geophone
Model BHG-2. The BHG-2 contains three (3) 14 Hz geophones in an X-Y-Z orientation. The
geophone is clamped to the wall of the casing by a robust steel spring that is compressed by a
DC electric motor. The array has a 100-meter cable and a controller module. Details of the
instrumentation are found in Attachment 2.

II. Field Operation

Six (6) soil borings (S-1 through S-6) were advanced by CEC from April 18-25, 2006 and
three (3) test wells (S-1, S-3, and S-5) were installed in the designated boreholes within 5 feet of
the sheet piling along the Kinnickinnic River. The S-12 Seismograph and BHG-2 were
connected and the BHG-2 was set in the well at ground surface (0.0’) for the initial test. Several
test shots were conducted to set the recording parameters of the seismograph in the optimal range
(filters, gain, etc.). The seismograph was also tested without a triggered shot to test background
noise and adjust the gain. The extraneous noise was very low due to the geophones being inside
the borehole and filtering was set to omit 40-hertz waves, which are typical outside interference.
Each test was triggered when the hammer struck the sheet piling. The response was monitored
by the geophone array in the borehole and recorded on the seismograph. The test proceeded in
5-foot increments until a general depth of the bottom of the sheet piling was evident. The S-12
seismograph recorded the direct arrival times of compressional and shear waves as well as wave
amplitudes. The first arrival times were plotted as a function of depth, and the depth where the
change of slope occurred was observed to be the depth of the sheet piling. The sheet piling depth
was also determined by the depth where the first arrival signal is significantly reduced. The
accuracy of the method depended on the variability of the surrounding soil and the distance
between borehole and sheet piling. As the distance from the borehole to the sheet piling
increases, the error or the curve becomes more rounded, thus the estimate of the bottom of the
sheet piling becomes a range of depth (higher and lower). Results of the survey are found in
Attachment 3.

III. Interpretation

The first arrival times were plotted as a function of depth, and the depth where the change of
slope occurred was observed to be the depth of the sheet piling. The accuracy of the method
depends on the variability of the surrounding soil and the distance between borehole and sheet
piling. The estimated depth to the bottom of the sheet piling at soil boring S-1 is 33 feet below
ground surface (bgs). The text presentation of S-1 differs from S-3 and S-5 in that all geophone
channels were operating at the time of each test. It was subsequently determined that using the
three (3) geophones would yield a more aesthetically appealing presentation. The depth of the

Coleman Engineering Company 1 Parallel Seismic Survey
Kinnickinnic River
June 2006



borehole beneath the sheet piling (the borehole was terminated due to auger refusal at 38 feet
bgs) reduces the confidence in this interpretation. However, amplitude attenuation of the signal
appears in the 35 and 38 foot shot points. It also appears that there is void space between the
sheet piling and the soil strata from 21 to 26 feet bgs. This may be the result of channeling or
migration of soil through the sheets from water action. The estimated depth to the bottom of the
sheet piling in soil boring S-3 is 31.5 feet bgs and in soil boring S-5 is 30 feet bgs. Graphical
solutions of the surveys are provided as Attachment 4.

IV. Disclaimer

There are limitations inherent to the geophysical investigation process. No geophysical
investigation can wholly eliminate uncertainty regarding actual geophysical conditions of the
subject study area(s). When dealing with existing conditions that are hidden from view affected
by time, changes in state and other limitations, it would require a substantial level of financial
and technical effort in order to remove all of the uncertainty associated with a site evaluation.

It must be understood that the results and the conclusions drawn from the results have inherent
limitations and uncertainty. The limitations and uncertainty exist when site refraction samples
are collected and analyzed for the purpose of representing existing site conditions. Although
special care is taken in the field to assure adequate sampling, the results of those refraction
samples are most representative of the exact location of where the samples were collected. The
results, however, are used as a basis for demonstrating existing conditions, when in fact the
overall actual conditions may vary.

Coleman Engineering Company 2 Parallel Seismic Survey
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bed| FIGURE 2
_.,_ Approximate Soil Boring Locations
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Appendix E. Specifications

Data Acquisition:

Preamplifier:

Filters:

Input: Floating differential

Gain: 3X (36 dB) 2% accuracy

Differential input impedance: 20,000 ohms

Common mode input impedance. 5,000 ohms

Maximum undistorted differential input signal: 0.312 volts peak-to-peak

Input protected; against static and transient discharge.

Acquisition filters:

Anti-alias filter automatically set by sample interval except none at fastest sample rate.

Selectable Lowcut, Notch or Highcut filter. Lowcut frequencies 10, 15, 25, 35, 50, 70, 100, 140, 200, 280, or
400 Hz, attenuation 24 dB/octave. Notch frequencies of 50, 60, 150 or 200 Hz. Highcut frequencies of 250,
500 or 1000 Hz.

Second filter available identical to above.

Display filters:

Two display filters are available, identical to the acquisition filters. Display filters do not alter the raw data
stored in memory and saved on disk.

Digitizer: 16-bit (15+sign) analog-to-digital converter, preceded by an automatic 24 dB, single-stage,
gain-ranging amplifier.

Summer: Signal is summed into a 32-bit accumulator. Will also subtract for enhancement of shear waves.
Maximum signal may be stacked 8000 times without saturation.

Sample intervals: selectable 31.25, 62.5, 125, 250, or 500 microseconds for all channels.

Memory size: 32-bit word per sample, 2048 samples per channel, can be reduced by menu control to 1536,
1024, or 512 samples to save disk storage space.

Record duration: 64,128,256, 512 or 1024 milliseconds, depending on sample interval. Length of memory in
use may be restricted to 4, 2 or % of the available amount to reduce amount of data stored.

Memory freeze: selectable memory protection on individual channels to prevent erasure or further stacking.

SmartSeis™ Operating Manual Page E-1 Appendix E-Specifications



Preview: incoming data may be displayed on screen and either selected or rejected at operator's discretion to
allow editing of noisy records.

Delay: start of record may be delayed from initiation by selected value from 0 to 999 milliseconds in 1 ms
increments. Negative delay may be selected to display a portion of the record prior to the zero time trigger.

Trigger: System triggers from a standard hammer switch, geophone signal, saturated NPN transistor, 5-volt
logic level, contact closure, contact open, or +/- voltage. Trigger voltage sensitivity adjustable from 0 to 800
millivolts.

System:
Number of Seismic Channels: 12 (in SmartSeis™ S12) or 24 (in SmartSeis™ S24).

Graphics display: liquid crystal, VGA-compatible, with 640 by 480 pixels, 11 inch (28 cm) diagonal viewing
area.

Display annotation: data is annotated with acquisition parameters and time-labeled cursors.

Display parameters: data is displayed in variable area, shaded, or wiggle trace, with and without clipping, in
fixed gain or AGC, with adjustments for trace amplitude and time scale.

Plotter: Paper copy of record provided by internal, 11-cm wide thermal plotter with 640 dot resolution. Record
is annotated with acquisition parameters, other variables, and time lines. Time scale and trace amplitude and

format adjustable, controlled by settings on display.

Noise Monitor: Multi-channel, long-persistence, oscillographic noise monitor with trace for each geophone
signal. Sensitivity is adjustable with scale factor displayed on screen. Waveform envelope can be observed.

Data storage: Internal 3.5-inch floppy disk drive provides data storage on 1.44-Mbyte, DOS-compatible
media. Internal 40-Mbyte hard disk for program and data storage.

Computer: Internal computer with 80386SX processor, IBM AT compatible. Available for use as computer

with computer interface option, which includes outputs for an external VGA monitor, parallel printer port,

standard keyboard, and RS-232 interface. Programs may be loaded on standard disk drive.
Environmental:

Temperature: operates from 0 to 50 degrees Celsius. Will operate in light rain in vertical position.

Power: External 12-volt power from rechargeable battery or other source. Operates from 10.5 to 15 volts.
Current drain approximately 22 amps for SmartSeis™ S12 and 3% amps for SmartSeis™ S24.
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BHG-2 Borehole Geophone
BHG-3 Borehole Geophone
BHGC-1 Geophone Controller

Operation Manual
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The Geostuff family of borehole
instruments includes several products.

This manual describes the operation of all these products.

The BHG-2 is a wall-lock, 3-
component geophone.

The BHG-3 is a wall-lock, 3-
component geophone which
includes a flux-gate compass and
servo mechanism to orient the
horizontal geophones along any
particular azimuth.

The BHGC-1 is an optional

controller which provides power to
the clamp, orientation mechanism,
and selects seismograph channels.

The Big Hole kit allows either BHG
to operate in very large boreholes.

The cable includes waterproof
connector on the wet end, high
strength copperweld conductors,
and a Kevlar braid for additional
strength beneath a Polyurethane
jacket. The cable is also available
as as extension cable with
waterproof connectors on each end
to provide a temporarily longer cable.
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Notes:

Wire motor so that spring compresses (clamps)
when positive voltage is fed to vertical geophone
positive terminal pin 1 (large diameter pin).

Axis of longitudinal sensor points toward spring
Mating connector, Reed Products SU-6F. Pin

numbers on Reed connector are same as pin
numbers on NK-27-21C connector used on cable.
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BHG-2 Schematic Diagram
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BHG-2 Borehole Geophone

The BHG-2 is a 3-component, borehole geophone with a motor-driven clamp to hold the
geophone in place against the wall of a borehole. The BHG is used for a variety of
borehole seismic surveys, including downhole and crosswell. The geophone elements are
oriented in an X-Y-Z pattern. The body of the geophone is 1.75 inches (45 mm) in
diameter, so it will fit in boreholes as small as 2 inches (60 mm) diameter.

The clamping mechanism is a steel spring which is compressed and expanded by a piston
actuated by a 12-volt DC motor. The motor and the vertical geophone element share a
pair of wires. A voltage high enough to overcome the resistance of the cable is applied to
the appropriate conductors and the motor turns. Reversing the voltage reverses the
motor. The current drain provides the operator with a measurement of how much work
the motor is doing, and indicates when the spring is pushing against the wall. This can
be confirmed by pulling on the cable.

The geophone cable contains seven conductors of copperweld, a high-strength wire. There
is a kevlar braid for even more strength inside the polyurethane jacket. The cable is
connected to the borehole geophone with an underwater connector, allowing the cable and
geophone to be disconnected for transit. This also allows the use of extension cords so
that the system can be configured with various cable lengths appropriate to the survey.

The cable may be supplied with bare wires or a Cannon NK-27-21C. This connector will
mate with the BHGC controller, or can be plugged directly into a standard seismograph.
In that case, the Vertical component will be connected to pins 1 & 2 (usually channel 1 on
a 12-channel seismograph, or channel 12 on a 24-channel seismograph). The Longitudinal
geophone will be connected to pins 3 & 4, and the Transverse geophone will be connected
to pins 5 & 6.

If there is no connector on the cable, then use the following color code:

BHG
Color Pin No. Function
White 1 Vert geophone + and motor power
Yellow 2 Vert geophone - and motor power
Red 3 Longitudinal geophone +
Black 4 Longitudinal geophone -
Brown 5 Transverse geophone +
Orange 6 Transverse geophone -
Green 7 spare wire (no connection)

To operate the clamp mechanism without a controller, apply a DC voltage directly to pins
1 & 2 of the connector. If the positive terminal is connected to pin 1, the spring will
expand against the borehole and clamp the geophone in place. Connect the positive lead
to pin 2 to compress the spring and release the geophone. Verify proper operation before
putting the geophone in the hole.



The supply can be any convenient source, including standard flashlight batteries
connected in series. The power supply is a nominal 12 volts DC at the geophone, but the
voltage will need to be increased to compensate for the voltage drop in the cable.
Measure the line resistance (times two) and calculate the voltage drop at 1/2 amp to
estimate the amount of excess voltage to apply to the top of the cable. The voltage
required will vary from 12 to 48 volts (or even more for long cables) depending on the
cable length (see the discussion in the BHGC instructions).

If you wish to construct a motor controller, a schematic diagram for a suitable unit is
included with this manual. '

Do not leave the power connected after the spring is in position.

When connecting the waterproof connectors between the cable and geophone, it is
necessary to lubricate the connector with a silicone-based lubricant. Be careful not to get
too much lubricant on the pins or the excess will become trapped inside the connection
and might cause a leak. Use a silicone spray lubricant or a very small amount of silicone
grease. Do not use petroleum based lubricants, they will eventually damage the
rubber. Do not use large amounts of silicone grease, as it will be trapped inside the
connector and lessen the seal. Use just enough to moisten the contacts.

The Longitudinal geophone points toward the clamping spring.

For large diameter boreholes, an optional "big-hole" kit is available. This kit replaces the
spring with a set of arms (available in different lengths in the kit). The foot is designed
for soft-wall uncased holes, and it can be omitted in cased holes. See the illustration for
the proper installation of the kit.

The standard geophone elements are OYO Geospace type GSC-20DM, 14 Hz natural
frequency, with a 240 ohm coil. 10, 28 and 40 Hz elements are also available. The
geophone elements can be replaced by any reasonably skilled electronics technician.

To service the geophone elements, just remove the 4 screws around the perimeter of the
connector end and pull the geophone block out. To service the motor/clamp assembly, you
must then remove the four screws near the bottom end. See the drawing for the interior
view.

The cable for the BHG has a Reed Products type SU-8F connector molded on Tescorp TL7-
1002 cable.
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LINE NUMBER @¢-g¢ GROUP INTERVAL 1.68

SHOT LOC 35.06 PHONE 1 LOC 115688  PHONE 3 LOC 1152.49
SHNPLE INTERVAL 125 uS LoC 11528

RECORD LEM 128 NS DELAY -18 WS
STACKS 1
FIXED GAIN

GEOMETRICS

SAVED AS 1065.DAT

LINE NUMBER 68-99 GROUP INTERVAL 1.68
SKOT LOC 38,60 PHONE 1 LOC 1145.86
SANPLE INTERVAL 125 uS RECORD LEN 128 NS
AL FILT U1 it

DISP FILT ouT out

StrataViow
8:34:06 3/MAY/2006

PHONE 3 LOC 1147.08
DELAY -1 WS
STACKS 1
FIXED GAIN

GEOMETRICS StrataView
_m.p_.m- AS 1084, M7 .,_, 8:32:14 3MAv/2a86
SOTLACZN e Lo

. 1148.60 PHONE
SAMPLE INTERWAL 125 uS RECORD LEN 128 WS uumMM¢tMMmqnm
ACL FILT o1 )] STACKS 1
DISP FILT aut out FIXED GAIN
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GEOMETRICS
9,DAT
Mwﬁuzﬁam.z- GROUP INTERVAL 1.98
SHOT LOC 50.08 PHONE 1 LOC 1165.68
SAMPLE INTERVAL 125 u$ RECORD LEH 128 NS
ACa FILT 0OUT ouY
DISP FILT OUT (1)
1 2 a
24 21 24

StrotaView
8:46:38 3/MAY/2086

PHOKE 3 LOC 1167.08
DELAY -10 WS
STACKS 1

FIXED GAIN

GEOMETRICS

SAVED AS 1068.DAT
LINE HUNBER 88-80

StrataVioew

8:38:59 3/MAv/2966
GROUP INTERVAL 1,00

SHOT LOC 45,88 PHONE 1 LOC 1168.88 PHONE 3 LOC 1162.68
SAMPLE INTERVAL 125 uS RECORD LEN 128 NS DELAY -18 MS
ACQ FILT 01 out STACKS 1

DISP FILT  ou1 Ut FIKED GAIN

I
WA

J

A‘l e
D~ -
2

GEOMETRICS

SAVED AS 1087.p4T

LINE NUMBER 86-88

SHOT LOC 48.88

SANPLE INTERVAL 125 uS

GROUP INTERVAL 1.08
PHONE 1 LOC 1155,68.
RECORD LEN 128 NS

ACR FILT ouT our

DISP FILT oU1 ill})
1 2 3
24 21 24

StrotaVie
8:37:28 3Mav/2886

PHONE 3 LOC 115788
OELAY -18 WS
STACKS 1

FIKED GAIN




GEOMETRICS StrataView
SAVED AS 1810.DAT 8:43:37 3MAY/2006 -
LINE NUMBER 98-80 CROUP INTERUAL 1.98 o =
SHOT LOC 55.606 PHONE 1 LOC 1170.80 PHONE 3 LOC 1172.86 : : .
. SHNPLE INTERVAL 125 u§ RECORD LEN 128 NS DELAY -18 WS
AC FILT 0UT our STACKS 1
DISP FILT  OUT wr FIXED GAIN .
24 5 2%
Q
- . T T e b S Ty R R e e e R
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- o, U/
.\f. r
.\m\.. NU\ GEOMETRICS . StrataV:c
UNSAVED STACKED DATA C 935
COMETRICS St GEOMETRICS Shre bl e _m_ﬁ% ___.___.M_._mn -0 " %_Ms_w_zmzﬁ 1,80 Rl 4/
G i rataView R . LOC 1120.88 PHONE 3 LO
., UNSAVED STACKED DATA 14:05:54 2/MAY/2086 ¢ 1122.88
© SAVED AS 1982.DAT 14:11:25 2/MAY/2486 LINE NIMBER 88-88 CROUP INTERVAL 1.89 : wm___vmmam%r 125 us iin RECORD LEN 128 WS DELAY -18 WS
© LINE NUNBER 8 CROUP INTERVAL 1,08 SHOT LOC 1694 PHONE 1 LOC 169580  PHONE 3 LOC 1097.99 i L STACKS 1
SHOT LOC 1164, 88 PHONE 1 LOC 116500  PHONE 3 LOC 1167.88 SHMPLE INTERVAL 125 uS RECORD LEN 128 HS DELAY -18 NS { , FIKED GAIN
SANPLE INTERVAL 125 uS RECORD LEN 128 NS DELAY -10 NS ACLFILT 00T our STACKS 1 3
ACQ FILT  OUT out R DISP FILT Q4T ouT © FIXED GAIN
DISP FILT  OUT out FINED CAIN 1 2 s
1 2 3 24 21 24




GEOMETRICS

UNSAVED STACKED DATA
LINE NUMBER @a-g8
SHOT LOC 1119.88
SANPLE INTERVAL
ACR FILY ot
DISP FILT QUT

1

125 uS

...rln\._ »
A

GROUP INTERVAL 1.6

PHONE 1 LOC 1120.88

our
our

RECORD LEN 128 NS

StrataViow
14:34:18 2/MAY/2886

PHONE 3 LOC 1122,988
DELAY -18 uS
STACKS 2

FIXED GAIN

GEOMETRICS

SAVED AS 1684.04T
LINE NUWBER 06-86
SHOT LOC 1114.00

StrataVieow
14:15:19 2/MAY/2806

PHONE 3 LOC 1117.80

GROUP INTERVAL 1.88
PHONE 1 LOC 1115.88

SAMPLE INTERVAL 125 uS RECORD LEN 128 NS DELAY -18 NS

ACA FILT oUT out STACKS 1

DISP FILT muT ot FIXED GAIN
1 2 3

StrataVi
14:13:18 2/MaY/208

PHONE 3 LOC 1112,86

GEOMETRICS

SAVED AS 1863.DAT
LINE NUMBER G8-84
SHOT LOC 11089.08

GROUP INTERVAL 1.88
PHONE 1 LOC 1116.88

PLE INTERUAL 125 uS RECORD LEN 128 NS ~ DELAY -10 M
oy ot ek
BISP FILT 00T wr . £

1




) \m e — rw\
( \\!\I. ~ Tt
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AT | A’ 25
GEOMETRICS StrataView GEOMETRICS StrataVi ew
UNSAUED STACKED DATA 14:42:33 2/MAY/2086 SAVED AS 1885.DAT 14:16:50 2/MAY/2886
LINE NUNBER 6684 GROUP INTERVAL 1.00 GEOMETRICS StrataView LINE NUMBER CROUP INTERVAL 1.80 .
SHOT LOC 1119.00 PHONE 1 LOC 1128.00 PHONE 3 LOC 1122.08 UNSAVED STACKED DATA 14:40:49 2/MAY/2086 SHOT LOC 111900 PHONE 1 LOC 1120.80 -  PHONE 3 LOC 1122.08
SANPLE INTERVAL 125 uS RECORD LEN 128 NS DELAY -18 NS LINE NUMBER 88-80 CROUP INTERVAL 1.00 SAPLE INTERVAL 125 u$ RECORD LEN 128 NS DELAY -18 NS
ACQ FILT o1 our STACKS 1 SHOT LOC 1119.06 PHONE 1 LOC 1128. PHONE 3 LOC 1122.88 408 FILT U7 out STACKS 1
DISP FILT OUT ot FIXED GAIN SAMPLE INTERVAL 125 uS RECORD LEN 128 NS DELAY -18 MS BISP FILT OUT our FIXED GAIN
: 2 3 AGR FILT QU1 1) STACKS 1 1 2 3
24 2 24 DISP FILT  OUT out FINED CAIN 24 21 24
1 2 - 5 T Ty




GEOMETRICS

UNSAVED STACKED DATA
LINE HUMBER 88-88
SHOT LOC 1119.00
SAMPLE INTERVAL 125 uS
ACa FILT our
ISP FILT OUT

1

55
/
24
GROUP INTERVAL 1.68

PHOME 1 LOC 1129.80
RECORD LEN 128 NS

StrataView
14:39:23 2/MaY/2886

PHONE 3 LOC 1122.88
DELAY -18 NS
STACKS 1

FIRED GAIN

GEOMETRICS

UNSAVED STACKED DATA
LINE NUMBER 84-88
SHOT LOC 1119.00
SAMPLE INTERVAL 125 u$
RCA FILT out
DISP FILT QUT

1

D

PHONE 1 LOC 1120

7=
A2

—
N

]
RECORD LEN 128 NS

GROUP INTERVAL 1

StrataView
14:37:59 2/MaY/2486

PHONE 3 LOC 1122.86
DELAY -18 NS
STACKS 1

FIKED GAIN

GEOMETRICS

StrataView

INSAVED STACKED DATA 14:36:19 2/MAY/2886

oty Iyt Ty
: C 1128.80 PHONE 3 LOC .
SAMPLE INTERVAL 125 uS RECORD LEM 128 NS em_.ztmmu.“m
ACQ FILT QU1 out STACKS 1
DISP FILT  out ouT FIKED GAIN
1
24 NW NM
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Y
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GEOMETRICS StraotaVicw
GEOMETRICS SEnatolli ow GEOMETRICS StrataView WNSAVED STACKED DATA o e, gg | 4L 2MRbza0s
WNSAVED STACKED DATA 14:45:45 2/MAY/2886 18! ; LINE NUMBER §d-88 6ROV :
LINE NUNBER 89-86 SROUP INTERVAL 1.08 LINE NINBER 068 o e Lo o A SHOT LOC 111908 PHONE 1 LOC 112088 PHONE 3 LOC 1122.00
SHOT LOC 1119.86 PHONE 1LOC 1128.88 ~ PHONE 3 LOC 1122.88 SHOT LOC 1119 PHONE 110C 1128.88  PHONE 3 LOC 1122,00 SMMPLE INTERVAL 125 u$ RECORD LEN 128 NS DELAY -19 NS
SMNPLE INTERVAL RECORD LEN 128 S SWMPLE INTERVAL 125 u$ RECORD LEN 128 HS DELAY -18 NS AR FILT U our STACKS 1
#00 FILY OUT our STACKS 1 acd FILT  oUT out STACKS 1 DISP FILT OUT ouT FIXED GAIN
DISP FILT OUT out FIKED CAIN PISP FILT  OUT out FIXED GAIN 2 2 32
1 2 3 1 2 3




GEOMETRICS

StrataView
14:57:58 2/MAY/2886

PHONE 2 LOC 1122.00

UNSAVED STACKED DATA
LINE MUMBER §8-88

CROUP INTERVAL 1,88
SHOT LOC 1119.88

PHONE 1 LOC 1128,

SANPLE INTERVAL 125 ub RECORD LEN 128 NS LAY -18 NS
ACR FILT OUT (1)} ¥ M;num 14
PISP FILT QUT oyt FIXED GAIN
1 2 3
24

5-5
- !
33,

CROUP INTERVAL 1.89
PHONE 1 LOC 1128.680

StrataVioeow
14:56:87 2/MAY/2866

PHONE 3 LOC 1122.88

GEOMETRICS

UNSAVED STACKED DATA
LINE NUMBER 98-80
SHOT LOC 1119.80

SAMPLE INTERVAL 125 uS RECORD LEN 128 WS DELAY -18 WS

Aca FILT ouT ot STACKS 1

DISP FILT OUT out . FIRED CAIN
1 2

GEOMETRICS

UNSAVED STACKED DATA
LINE HIMBER §8-8¢
SHOT LOC 1119.00

S-5
<) .
35
StrataViecuw
14:52:40 2/MAY/2806

CROGP INTERVAL 1.88 '
PHONE 1 LOC 11288 PHONE 3 LOC 1122.80

SMMPLE INTERVAL 125 u§ RECORD LEN 128 NS DELAY -

ACE FILT 6UT our Sm_sﬁhm zmH

DISP FILT QU1 ot FIXED GAIN
24 o 24

R




GEOMETRICS

UNSAVED STACKED DATA

LINE NUMBER 80-00 GROUP INTERVAL 1,08

SHOT LOC 1119, 88 PHONE 1 LOC 1128.88
SAMPLE INTERVAL 125 uS )
SMPLE INTERAL o RECORD LEN 128 NS
DISP FILT  oUT our

1 2 3

24 21 24

StrataView
14:27:22 2Ma¥/2006

PHONE 3 LOC 1122.98
DELAY -10 NS
STACKS 1

FIXED CAIN

S-5
Ho'

CROUP INTERVAL 1.80

GEOMETRICS

UNSAVED STACKED DATA
LINE NUMBER 86-66

StrataViecw
14122:43 2/MAY/2086

SHOT LOC 1119.00 PHONE 1 LOC 1128. PHONE 3 LOC 1122.00

SAMPLE INTERVAL 125 uS RECORD LEN 128 NS DELAY -18 NS

Aca FILT ouT out STACKS 1
our FIRED GAIN

DISP FILT QuT
1

S-5
35’

StrataVicw

GEOMETRICS

UNSAVED STACKED DATA 14:28:29 2/M4Y/2886

LINE NUMBER 0¢-88 GROUP INTERVAL 1.84

SHOT LOC 1119.88 PHONE 1 LOC 1120.60 PHONE 3 LOC 1122.00

SAMPLE INTERVAL 125 uS§ RECORD LEN 128 NS DELAY -18 WS

ACQ FILT U1 - 0T _ STACKS 1

BISP FILT QUT out FIXED GAIN
1 2 3




ATTACHMENT 4
GRAPHS OF SURVEY DATA
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