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INTRODUCTION

The Cityof Marquette, Michigan owns a disposal site which was pre-

viously utilized by the Cliffs Dow Company. The site was used for

disposition of waste materials from their charcoal briquet processes.

It is suspected that this waste material contains contaminants which

may adversely affect the quality of the ground water in the area.

The horizontal fill limits can be fairly well defined by visual ob-

servation. -However, the depth of the waste material at thts site is

not known at this time. _ • ' ; ' . . , . .

The purpose of this hydrogeologic study was to determine the depth

of the waste material at this site, and determine the geological and

hydrogeological conditions. Ground water samples have also been re-

covered for chemical analysis. The chemical testing or evaluation

of the chemical testing was not included in the scope of this work.

SOIL TESTING
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FIELD PROCEDURES

Eleven soil borings were performed for this exploration at the

locations indicated on the Soil Boring Location Diagram included in

the Appendix to this report. These borings were located in the field

by Mr. James Botz of Soil Testing Services (STS). Ground surface

elevations at the boring locations as well as the horizontal control

of the borings were determined by personnel from the City of Marquette

Engineering Department. The soil borings were performed with a track-

mounted bombardier d r i l l rig and a truck-mounted Joy Model 12-B

rotary drill rig. The borings were .advanced using a combination of

solid stem flight augers and a washed boring technique. The washed

boring technique utilizes a tri-cone bit and wash water. Steel cas-

ing was utilized in conjunction with the wash boring technique to

maintain an open bore hole near the surface. The wash water was not

re-circulated in the d r i l l i n g operation.

Six soil borings were performed on the disposal area. The primary

purpose of these borings were to determine the thickness of the f i l l

material and to obtain samples of the underlying natural soils. The

fi l l materials and soils were sampled in general accordance with •

ASTM Specifications D 1586-67, "Standard Method for Penetration Test-

ing and Split Barrel Sampling of Soils". A 3-inch size split spoon

was utilized in this sa m p l i n g procedure to obtain sufficient sample

for chemical analysis. The penetration blow counts should not be

considered as standard "N" values having used the oversized spoon.
i

A description of the sampling procedure is included in the Appendix

to this report.

SOIL TESTING SERVICES OF MICHIGAN, INC.
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Three a d d i t i o n a l soil borings were performed around the perimeter

of f i l l area primarily for determining the hydrogeologic conditions.

Borings 1 and 2 were sampled in general accordance with the split

spoon sampling procedure u t i l i z i n g the standard 2-inch 0. D. s p l i t

spoon sampler. Boring 3 was' sampled using a 3-inch split spoon.

Two-inch PVC observation wells were installed in Borings 1 and 2.

These observation wells were installed for ground water observation.

Two-inch nominal size stainless steel well casing was installed in

Borings 3, 3A and 3B. The stainless steel casing was used since

these observation wells were to be sampled for chemical analysis.

I n s t a l l a t i o n Diagrams of these observation wells are included in the

Appendix to this report. ?

W h i l e sampling and d r i l l i n g the presence of ground water was observed

and recorded. Upon completion of the d r i l l i n g , the presence of

ground water was again observed and recorded. Several days after

d r i l l i n g , the observation wells were monitored and bailed. On April

26, 1982, the wells were again monitored and samples were obtained

for chemical analysis. Field pH and conductivity were measured on

each sample by STS. The samples were placed in containers provided
v

by Environmental Control Technology and delivered to city personnel

.for transportation to the chemical testing laboratory. The ground

water observations are presented on the lower left hand corner of

the Boring Logs and on Table I: Water Level Summary included in the

A p p e n d i x .

SOIL TESTING SERVICES OF MICHIGAN. INC.
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L A B O R A T O R Y PROCEDURES

A rep resen ta t i ve por t ion of the soil samples were returned to the

laboratory and v isua l ly examined by a Geotechnical Engineer. The
. . ';

samples were classified according to type using the Unified Class-

ification System. The capitalized symbol in parenthesis on the

Boring Logs is the appropriate group symbol according to this

classification system. A chart describing this classification

system is included in the Appendix. Most soil samples were placed

in quart-sized jars and delivered to city personnel for transportation

to the 'chemical testing laboratory.'

Results of the field and laboratory tests were then plotted on bor-

ing logs. These logs are contained in the Appendix. Similar soils

were grouped into strata on the logs. Please note that the strata

contact lines represent approximate boundaries between soil types;

the actual transition between soil types in the field may be gradual

in both the horizontal and vertical directions.

SOIL TESTING SERVICES OF MICHIGAN. INC.
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SITE CONDITIONS

The project site is located on County Road 550 in Marquette, Michigan.

More specifically, the project site is loc?,ted north of County Road

550 and south of the Lake Superior & Ishpeming Railroad tracks. This

site is also east of the intersection of the railroad tracks and

County Road 550. . The area surrounding the site is densely wooded.

However, the immediate'fi1 led area is "sparsely^vegetated. Topography

~?: in the. area surrounding this site is gently rolling to hilly with num-

i^erous :rock outcrops .:y No rock outcr9ps were observed within the

immediate vicinity of the fill a re a.

Soil Profile

Borings 4 to 9 were extended through the existing fill material into

the underlying natural soils. The f i l l material ranged in thickness

. from 9.5 to 12.5 feet below grade. The f i l l consisted primarily of

a silty fine to medium sand and wood fragments. A petroleum based

substance was occasionally observed within the fill material. The

fill ranged in relative density from very loose to medium dense.

In Boring 4, a trace of wood fragments was encountered to a depth

of 13.5 feet.

Below the f i l l m a t e r i a l , the borings encountered a fine to medium

sand or silty fine sand which extended to termination depth of the

borings. The sand was saturated -and was generally in a medium dense

to dense condition.

! L
SOIL TESTING SERVICES OF MICHIGAN, INC.
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Borings 1, 2 and 3 encountered a thin surface topsoil layer under-

lain by granular soils which extended to the termination depth of

the borings. The granular soils ranged in particle size from fine

to coarse with a trace of .gravel V These granular soils also ranged

in relative density from loose to medium dense.

Boring 3 encountered apparent bedrock at a depth of 27 feet. Greenish

gray wash cuttings were observed from drilling into the apparent

bedrcTck -indicating a possible schistose bedrock material. Th,is

boring was terminated at .a 2.5 foot jJepth into the bedrock surface.

Hydrogeology

The ground water observations made in the observation wells were

relatively consistent between readings. Borings 1 and 2 indicate

lit t l e or no north/south flow vector. The three observation wells

indicate that the horizontal flow gradient is predominately east. Ad-

ditional readings were taken in observation well No. 4 on the abandon-

ed UPPCO flyash site. This reading also indicates primarilya.east-

erly direction of ground water flow. A 0.034 horizontal gradient was

calculated across the disposal site. A ground water contour map

of data collected on April 26, 1982 is included in the Appendix.

The well cluster at boring location 3 indicated an upward gradient

of approximately 0.11 ft/ft. This upward gradient may be present

due to the confinement of the relatively impermeable bedrock stratum

and the potentially cleaner, more permeable granular soil overlying

the bedrock. Samples at 15 and 20 feet could not be obtained in

either Boring 3 or 3B. No recovery may indicate a clean, coarse

gran'ul<nr •'material which could have a higher permeability.

———— -roll. TESTING SERVICES OF MICHIGAN iNr ——————
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GENERAL

The analysis and recommendations submitted in this report are based

on data obtained from eleven soil bor'ings. Variations can occur

between these borings, the nature and extent of which may not become

evident without further exploration. If variations are encountered,

it may be necessary to make a re-evaluation of the recommendations

of this.report after making on-site observations and noting the

characteristics of these variations. . "vr^'-

Water-level readings have been made in the borings at the times'and

under the conditions stated on the boring logs. This data has been

reviewed and an interpretation made in the text of this report.

However, it must be noted that the period of observation was re-

l a t i v e l y short and that seasonal and annual fluctuations in the l e v e l

of the ground water w i l l likely occur.

SOIL TESTING SERVICES OF MICHIGAN. INC.
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APPENDIX

1. Soil Boring Location Diagram

2. General Notes

3. Procedures Regarding Fiel-d Logs

4. /Boring Logs _1 through 9

5. Unified Soil Classification Chart

6. Well Installation Diagram

7. Table I: Water Level Summary

8. Ground Water Contour Map

9- Penetration Testing Procedure

SOIL TESTING SERVICES OF MICHIGAN, INC.





GENERAL NOTES

DRILLING & SAMPLING SVMBOLS:

ss
ST
PA
OB
AS
JS
vs

Split Spoon - 1 3/8" I.D.. 2" O.D.. unless OS
otherwise noted . HS
Shelby Tube - 2" O.D.. unless otherwise noted WS
Power Auger FT
Diamond Bi t -NX: BX: AX . RB
Auger Sample BS

•Jar Sample - --••'" ,- - . / PM
Vane Shear -

Osterberg Sampler - 3" Shelby Tube
Hollow Stem Auger
Wash Sample
Fish Trail
Rock Bit
Bulk Sample

• Pressuremeter test • in situ

Standard "N" Penetration: •Blows per foot of a 140 pound hammer falling 30 inches on a 2 inch OD split spoon, except
where noted. . • . . - • .

WATER LEVEL MEASUREMENT SYMBOLS:

WL
WCI
OCI
WS
WO
8CR
ACR

Water Leve. ' -
- Wet Cave In ~- :: \ -

Dry Cave In .?•
While Sampling •- -. ~-'
While Drilling . "' ~
Before Casing Removal
After Casing Removal

—-'- AB >1TAfter Boring '%—' -"r-jf""r£-i>1.C:'•!>."

Water levels indicated on the boring logs are the levels measured in the boring at the times indicated. In pervious soils, the
indicaied elevations are considered reliable ground water levels. ln_impervious soils, the accurate determination of ground
water elevations is not possible in even several days observation, and additional evidence of ground water elevations must
be sought.

GRADATION DESCRIPTION & TERMINOLOGY;

Jl-Coarse Grained or Granular Scils have more than 50% of their dry weight retained on a rr 200 sieve; they are described as:
boulders, cobbles, gravel or sand. Fine Grained Soils have less than 50% of their dry weight retained on a —200 sieve; they
are described as: clays or clayey silts if they are cohesive, and silts if they are non-cohesive. In addition to gradation,
granular soils are defined on the basis of their relative in-place density and fine grained soils on the basis of their strength or
consistency, and their plasticity.

Major
Component
Of Sample

Boulders

Cobbles

Gravel

Sand

Silt

Clay

Size Range

Over 8 in. 1200mm)

8 in to 3 in.
1200mm to 75mm)

3 in. to ?f 4 sieve
175mm to 2mm)

#<4 to ft 200 sieve
(2mm to .074mm)

Passing #200 sieve
(0 074mm to 0.005mm)

Smaller than 0.005mm

Descriptive Term(s)
(Of Components Also

Present in Sample)

Trace

Little

Some

And

Percent of
Dry Weight

1 -9

10- 19

20-34

35-50

CONSISTENCY OF COHESIVE SOILS RELATIVE DENSITY OF GRANULAR SOILS:

Unconfined Comp.
Sirengihj Qu, tsf

<0.25
0.25 - 0.49
0.50 - 0.99
1.00 - 1.99
2.00 - 3.99
4.00 -8.00

>8.00

Consistency

Very Soft
Solt
Medium IFirtti)
St i f f
Very St i f f
Harrl
Very Hard

N - Blows/ft.

0 - 3
4 -9

10 - 29
30-49
50-80

80»

Relative Density

Very Loose
Loose
Medium Dense
Dense
Very Dense
Extremely Dense

SOU TfiTING StSVICES OF WISCONSIN. INC.



PROCEDURES REGARDING FIELD LOGS,

LABORATORY DATA SHEETS AND SAMPLES

In the process of obtaining and testing samples and preparing the report, proce-
dures are followed that represent reasonable and accepted practice in the field
of soil and foundation engineering. •• .---_. \-'-•-'••

Specifically, field .logs are prepared during performance of the drilling and
sampling operations which are intended to portray essentially field occurrences,
sampling locations and other information.

Samples obtained in .the"field are frequently subjected to additional testing and
reclassification .in the"laboratory by more experienced soils "engineers, and
differences between the field logs and the final logs exist. " -

-The Engineer preparing the report reviews the field _and laboratory logs, classifi-
cations "and test da tar and in his judgement in interpreting this data, may make
further changes. * • . ' *'-'

Samples taken in the field, some of which are later subjected to laboratory
tests, are retained in our laboratory for sixty (60) days and are then destroyed
unless special disposition is requested by our client. Samples retained over a
long period of time, even in sealed jars, are subject to moisture loss which
changes the apparent strength of cohesive soil, generally increasing the strength
from what was originally encountered in the field. Since they are no longer
representative of the moisture conditions initially encountered, an inspection
of these samples could recognize this factor.

It is common practice in the soil and foundation engineering profession that
field logs and laboratory test data sheets not be included in engineering reports,
because they do not represent the engineer's final opinion as to the appropriate
descriptions for conditions encountered in the exploration and testing work. On
the other hand, we are aware that perhaps certain contractors and subcontractors
•submitting bids or proposals on work might have an interest in studying these
documents before submitting a bid or proposal. For this reason, the field logs
will be retained in our office for inspection by all contractors submitting a
bid or proposal. We would welcome the opportunity to explain any changes that
have and typically are made in the preparation of our final reports, to the
contractor or sub-contractors, before the firm submits its bid or proposal, and
to describe how the information was obtained to the extent the contractor or
subcontractor wishes. Results of laboratory tests are generally shown on the
boring logs or are described in the text of the report, as appropriate.

• SOIL TESTING SERVICES-



LOG OF BORING NO. i
OWNER

City of Marquette
ARCHITECT-ENGINEER

SITE PROJECT NAME
Co. Rd . 5 5 0 , M a r q u e t t e , M i . C l i f f s Dow D i s p o s a l S i te
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION -* 6 4 9 . 1 . -£

Brown f ine to
w i th t race of
grave l -moist
medium dense

Brown med ium
(SP ) - w e t - v e r y
d e n s e

c o a r s e sand ( S P ) -
silt and fine

to wet below 8 . 5 ' -
to very - l oose --;:.-

; » • " • - " - ':-~ -

- • . . • - _ , " : .

to c o a r s e sand
l o o s e to medium

End of Bori ng

Bor i ng a d v a n c e d w i th s o l i d stem
auger to 20 ft.

2" PVC o b s e r v a t i o n we l l in -
s t a l l e d to 19 ft.

WATER LEVEL OBSERVATIONS
WL.
W.L.

W L.

8.5 - 10' WS
B.C.R. | A.C.R.

SOIL TESTING SERVI
OF MICHIGAN, INC

550 EAST OHIO STREE
MARQUETTE, MICHIGAN t

1-'

O>to
t <o
D

. -_•:

CbS
*•

rr
19855

UNCONFINED COMPRESSIVE STRENGTH TONS/FT.'
——————— 0 —— : —————

1 2 3 4 5

PLASTIC ' WATER LIQUID
LIMIT % CONTENT % LIMIT %
x- - - - - -o- - - - - -A
STANDARD "N" PENETRATION (BLOWS/FT.)

10 20 30 40 50

/
\

11
P ••

11

BORING STARTED 4 -8-82
BORING COMPLETED 4 -8 -82
RIG Bomb
DRAWN J H I

JOB -M-11771

FOREMAN JW

APPROVED J JB

SHEET 1 Of 1

Th ci cf r 1 t i f >/~ itinn Itnpc rp^rcacnnt th o n^orn YimpTp hniinH,TV



LOG OF BORING NO. 2
.WNER

Ci ty o f M a r q u e t t e
ARCHITECT-ENGINEER

ITE
Co. Rd. 550, Marquette, Mi

PROJECT NAME
Cl i f f s Dow Disposal Si te

zg

-Illl_l
1OI

DESCRIPTION OF MATERIAL

SURFACE ELEVATION-} 6 4 6 . 2

V)
1-0

UNCONFINF.O COMPRESSIVE STRENGTH TONS/FT.'
——————— 0 ————————

I
PLASTIC
LIMIT %

I ———— I ———— | ———— I
WATER LIQUID

CONTENT % LIMIT %

STANDARD "N" PENETRATION (BLOWS/FT)
-&'-
3010 20 40 SO

SS

SS

SS

Brown fine to
wi th trace .of
gravel-moist

coarse sand (SP)
fine to medium '•-':

17

21a

End of Boring

Boring advanced with solid stem
auger to 20 ft.

2" PVC observation well in-
stalled to 18.5 ft.

WATER LEVEL OBSERVATIONS

L.
3.5 - 8 . 5 ' WD

6 ' AB
BC.R. I A.C.R.

SOIL TESTING SERVICES
OF MICHIGAN, INC.

550 EAST OHIO STREET
MARQUETTE, MICHIGAN 49855

BORING STARTED 4-8-82
SORING COMPLETED 4 -8 -82
RIG B o m b
DRAWN JHI

JOB #M-11771

FOREMAN JW

APPROVED JJB

SHEET 1 Of 1

The stratification lines represent the approximate boundary
hnt'A/pon <;nil tvnp<; and thp tran«;itinn mrw be oradual.



LOG OF BORING NO. 3
vNER
Ci t y of Marquet te

.E
Co. Rd. 550, Marquet te ,
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ARCHITECT-ENGINEER

PROJECT NAME
Cl i f fs Dow Disposal Si te

DESCRIPTION OF MATERIAL

"-"- . ..

SURFACE ELEVATION -^ 645 6

Light brown t
f ine s a n d (SP
f ine g rave l b
to wet at 4.5

Appa ren t bed

'-•-• •- - - - " '-.

-•" -'••-

o redd ish brown
) -wi th t race" of
e l ow 10' - mo is ti

rock or boul der

CO

z°

" - ' •

UNCONFINEO OPPRESSIVE STRENGTH TONS/FT.'
——————— 0 ————————

1 2 3 4 5
——— 1 ———— 1 ———— 1 ———— j ———— 1 ————

PLASTIC WATER LIQUID
LIMIT % CONTENT % LIMIT %
X- - - - - -•- - - - - _£
STANDARD -N" PENETRATION IBIOWS/FT.)

10 20 30 40 SO

C

<

xL6

17

20
&

V--
c

NL

B o r i n g a d v a n c e d w i t h s o l i d s tem auger to 12.5 f t .
B o r i n g a d v a n c e d f rom 1 2 . 5 to 29 f t . w i th rol ler b i t and
w a s h w a t e r - HW c a s i n g set to 2 6 . 5 f t .
2" s t a i n l e s s s t ee l o b s e r v a t i o n wel l i ns ta l led to 27 f t .

WATER LEVEL OBSERVATIONS
4 . 5 ' W S

- 3 . 5 ' B.C.R. 4 ' A.C.R.

..

SOIL TESTINI
OF MICHIC

550 EAST OF
MARQUETTE, M

3 SERVI
SAN, INC
HO STREE
CH1GAN i

CbS

:T
19855

BORING STARTED 4 -16 -82

BORING COMPLETED 4-1 9 -82

RIG Bomb
DRAWN J H I

JOB ft M - 1 1 7 7 1

FOREMAN JW

APPROVEDjJB

SHEET 1 Of 1

The strat i f icat ion lines represent the approximate boundary
hp>'.vnon «;oi! tvnos and the transition may be gradual.

10/3"
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LOG OF BORING NO-3A

•KNER * ..

City of Marquet te
BTE
; Co. Rd. 550, Marquette, Mi.
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DESCRIPTION OF MATERIAL

ARCHITECT-ENGINEER

PROJECT NAME
Cl i f fs Dow Disposal Site

SURFACE ELEVATION -> 6 4 5 . 6

- : . ~ - ..' . . - .- - '

See llog of Boring 3 :

:Wi^-:* - -.-.-.•:. V."--.-"
"iTi™!?.- -" ---"*ri- *.--.-.'-: '-"•-•-—- "-- ~- -• --

-iV'Jr".v i-i-'^t-f^r-'-l-v-- •--:-^-;., - - - - - -
-.. . • ••• :-r : -

.--",-"

. -- ,.-

End of Boring

Boring advanced with solid stem
auger to 11 ft.

2" s ta in less steel observat ion
well installed to 12 ft.

$T WATER LEVEL OBSERVATIONS

i
f
S1

wt.
*t_
)P«-
*

4 5> uo SOIL ThSHNI
' ————— ̂ T A.C.R. OF M1CHK

3 SERV1
JAN, INC

<ri1-0
2-1

~ -

-

ChS
•

550 EAST OfflO STREET
MARQUETTE, MICHIGAN 49855

————— ——— _ — The stratific
hotwoon f'^

UNCONFINED COMPRESSIVE STRENGTH TONS/FT.'
——————— 0 ————————

1 2 3 4 5

PLASTIC WATER LIQUID
LIMIT % CONTENT % LIMIT 1.

X _ &- - - - - -o- - - - - - /^
STANDARD ~N" PENETRATION (BLOWS/FTJ

10 20 30 40 50

'_.•-'

- — —

_

--

BORING STARTED 4 -19 -82
BORING COMPLETED 4 - 1 9 - 8 2
RIG Bomb
DRAWN J H I

JOB -M-11771

FOREMAN JW

APPROVED J JB

SHEET 1 Of 1

rtion lines represent the approximate boundary
tvop?; and th» trnn^Kinn TI-W be rr-rl'i,il



LOG OF BORING NO. 3B
OWNER

City of Marque t te
ARCHITECT-ENGINEER

SITE
Co. R d . 550, M a r q u e t t e , M i .

PROJECT NAME
Cl i f fs Dow Disposa l Si te

zg

O.UJ
01-J
QlU

DESCRIPTION OF MATERIAL

SURFACE ELEVATION ~* 6 4 5 . 6

OTt m
z-1

UNCONflNED OPPRESSIVE STRENGTH TONS/FT.'
———————————0———————————

1 2 3 < 5——i——I———i——t——i——
PLASTIC WATER LIQUID
LIMIT % CONTENT % LIMIT %

STANDARD "IT PENETRATION (SLOWS/FT ]
—————————— ® ________

3010 20 40 50

See log of Boring 3

SS
.41

End of Boring
Boring advanced with solid stem
auger to 20 ft.
Boring advanced
ft. with roller
water
HW casing set to 21 ft.
" stainless steel observation

l i n s t a l l e d to 21 ft.

from 20
bit and

to 23.5
wash

WATER LEVEL OBSERVATIONS

W.L.

W.L.

WL.

8.CR. A.C.R.

SOIL TESTING SERVICES
OF MICHIGAN, INC.

550 EAST OHIO STREET
MARQUETTE, MICHIGAN 49855

BORING STARTED 4-1 y -
BORING COMPLETED H-T9-8Z
RIG B o m b
DRAWN 'JHI

JOB 2M-11771

FOREMAN JW

APPROVED JJ8

SHEET 1 Of 1

The stratification lines recresent thp



LOG OF BORING NO. 4
OWNER ARCHITFr.T-PM^.MCrrr,

City of Marquette
SITE

Co. Rd. 550, Marquette, Mi.

0

a LU
Ul _J
Oul

>3~~

- ————

— ———

-*• —

12

————

-QT&

S
A

M
P

LE
 

N
O

.

1

2

"-",

3

4

=j
———

S-rO
—

—

-

5

6

01 t-
-J c,
1 *

$ H
•u" 2
Q. -

^ «

ss

ss
.;„•

SS
1*.

ss

ss
ss

n
3£
J Ul,J§
E 0
C oi
i or

it

11

11

ARCHITECT-ENGINEER

PROJECT NAME
Cliffs Dow Disposal Site

DESCRIPTION OF MATERIAL

SURFACE ELEVATION 1 647.7

Fill-Black si
sand (SM)-and
with a 1 ittle

Black to brovi
(SM) with trs
merits -wet-mec

1 ty fine to
wood fragmt
black tar-v

medi urn
;nts-
76 t -;~

in s il ty fine sand
ce of wood frag-

' i u m dense
Brown fine to coarse sand (SP)-
wet-medium dense

E n d o f B o r i n g

Boring advanced with solid stem
auger to 12 ft.

Boring advanced from 12 to 15
ft. with roller bit and wash
water

HW casing set to 15 ft.

Borehole backfilled with
on-site soils

/VATER LEVEL OBSERVATIONS

3 - 6' WD
At I - -

. 4 ' B.CjL-j 4 .5 ' A.C.R.

——— .

SOIL TESTINC
OF MICHIC
550 EAST OH

MAnQUETTE, Ml
'"*' ^ « . ^ l " ^ T — -

3 SERVI
SAN, INC

10 STREE
CHIGAN i

$0

£t
0^:

(0HOD
ZJ

-""•

CES
•

.T
(9855

UNCONFINEO COMPRESSIVE STRENGTH TONS/fT.'
——————— 0 ————————

1 2 3 4 5
——— 1 ———— t ———— 1 ———— | ———— 1 ————
PLASTIC WATER LIQUID
LIMIT % CONTENT % LIMIT %

X ^_ ^- - - - - -o- - - - - -^
STANDARD "N" PENETRATION (8LOWS/FT)

® 1 ——————
10 20 30 40 50

n

V
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-®

"\

17 "

21
2>

®

\

'-" '

27

29

- -

BORING STARTED 4-8-82

BORING COMPLETED 4-8-82
RIG Bomb
DRAWN J H I

JOB a M-11771

FOREMAN JW

APPROVED JJB

SHEET 1 Of 1



LOG OF BORING NO. 5
OWNER

City of Marquette
SITE

Co. Rd. 550, Marquet te
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ARCHITECT-ENGINEER

PROJECT NAME
, Mi. C l i f fs Dow Disposal Site

DESCRIPTION OF MATERIAL

SURFACE ELEVATION -> 647.5 '

Fi l l -B lack si
with a little

1 ty fine sand (SM)
wood f ragments -

with trace of grave l -mois t to
wet be low 3' - loose to dense

- - ' " - - . " - " - . . . ---_-»j-
. •"*" ---- :- >— * - ";. ' • - -.- . - '_- * .. '. ."-.̂ -;"~

J B lack Peat

-

(Pt) -wet-medi urn \_
Brown si l ty f ine sand ( S M j -
we t -den s e

E n d o f B o r i n g

Boring advanced with sol id stem
auger to 12 ft.

Boring advanced from 12 to 15
ft. wi th roller, bit and wash
w a t e r

HW cas ing set to 15 ft.

Boreho le b a c k f i l l e d w i th
o n - s i t e s o i l s

WATER LEVEL OBSERVATIONS

V.L.

V.L

.V.L.

3 - 4 . 5 ' WS
2 ' B.C R. 6 . 7 ' A.C.R.

SOIL TESTING SERVI
OF MICHIGAN, INC

550 EAST OHIO STREE
MARQUETTE, MICHIGAN <•

COten
D

-' •-

cts
t •

:T
J9855

UNCONFINEO COMPttSSlVE SIRENCfH TONS/ff.'
______ 0 ————————

1 2 3 4 5

PLASTIC WATER - LIQUID
LIMIT % CONTENT % LIMIT %

X —^ »----- -•- - - - - -A
STANDARD "N" PttOTWTION (BLOWS/FT.)

0
10 20 30 40 50
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rr-^— — -^— ̂

BORING STARTED 4-8-82
BORING COMPLETED 4-8-82

RIG Bomb
DRAWN J H I

JOB - M - 1 1 7 7 1

FOREMAN J W

APPROVED JJB

SHEET 1 Of 1

The strat i f icat ion lines renr^-f'f (Ho ,->n--,r.->v;~-.^ v-~. .--'--

31/6"



LOG OF BORING NO-6
OWNER •

City of Marquet te
SITE

Co. Rd. 550 , M a r q u e t t e , M i .
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ARCHITECT-ENGINEER

PROJECT NAME
C l i f f s Dow D isposa l S i te

DESCRIPTION OF MATERIAL

SURFACE ELEVATION -J. 6 4 8 . 7

F i l l - W o o d f ragmen ts -mo is l
1 oose

V ' -"."•• " .-'.

. . ,

F i 1 1 - B 1 a c k si
wi th some woo
gravel -moist

Brown s i l ty f
medium dense

Brown f ine sa

: -very

Ity fine sand (SM)
d fragments and '-
to wet below 9 '

i ne s a n d (Sf

nd ( S P ) - w e t -

1) -we t -

- d e n s e

End of Bor ing

Boring advanced wi th so l id s tem
auger to 12 ft.

Bor ing a d v a n c e d f rom 12 to 19 .5
f t . w i th ro l ler b i t and w a s h
wate r

HW cas ing set to 18 ft.

B o r e h o l e b a c k f i l l e d w i th
o n - s i t e s o i l s

WATER LEVEL OBSERVATIONS

VL. 6 - 9' WD
».L. 6 ' B C.R. 7 ' A. C.R.

/.L.

— — ~=-

>~ —— —— —— ———

SOIL TEST!N<
OF MICHIC

550 EAST 01-
MARQUETTE, M

3 SERVI
.AN, INC

10 STREE
CHIGAN i
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19855

UNCONFINED COMPRESSWE S1HENGIH TONS/ fT '
__________ 0 ————————

1 2 3 4 5
——— 1 ———— 1 ———— 1 ————————— 1 ————

PLASTIC WATER LIQUID
LIMIT % CONTENT % LIMIT %

X— — — — — --O- — — — — — £±
STANDARD "IT PENETRATION (BLOWS/ HI

©
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BORING STARTED 4 -9 -82

BORING COMPLETED 4 -9-82

RIG Bomb
DRAWN JHI

JOB -M-11771

FOREMAN J W

APPROVED JJB

SHEET! of 1
The stratification lines represent the approximate boundary



LOG OF BORING NO. 7
OWNER '

C i t y o f M a r q u e t t e
ARCHITECT-ENGINEER

SITE
C o . R d . 550 , M a r q u e t t e , M i .

PROJECT NAME
Cl i f f s Dow D isposa l Site

zg

siQ. mtalj
GUI

DESCRIPTION OF MATERIAL

SURFACE ELEVATION ~^ 6 4 7 . 7

5 n

g

UNCONflNED COMPRESSIVE STRENGTH TONS/fP
———————0————————

1 2 3 4 5
———I————I————t————I————I———
PLASTIC WATER LIQUID
LIMIT % CONTENT % LIMIT %

STANDARD "N" PENETRATION (BLOWS,FT)
——————————® ———————————

10 20 30 40 50

ss

SS
TT LTI

fora

ss

F i l l - Black peat a n d wood - -
fragments (PE)-moist-very loos

F i l l - -Black -silty sand (SM)-
with trace of gravel and wood
fragments-wet-dense to loose \&

37

Brown silty fine sand (SP-SM)
with trace of silt-wet-loose

. \

SS
Grayi sh brown fi ne to coarse
sand (SP)-wet-medium dense

End of Boring

Boring advanced with solid stem
auger to 9 ft.

Boring advanced from 9 ft to
13.5 ft. with roller bit and
wash water

HW casing set to 12 ft.

Borehole b a c k f i l l e d with
on-site soils

WATER LEVEL OBSERVATIONS

/V.L.

W.L.

3 - 6' WS
2 ' B.C R. 5 . 4 ' A.C.R.

SOIL TESTING SERVICES
OF MICHIGAN, INC.

550 EAST OHIO STREET
MARQUETTE, MICHIGAN 49855

BORING STARTED 4-9-82
BORING COMPLETED 4 -9 -82
RIG Bomb
DRAWN JHI

JOB f M -1 1 7 71

FOREMAN JW

APPROVED JJB

SHEET! of 1
The stratification lines represent the approximate boundary



LOG OF BORING NO.8
OWNER

City of Marque tte
ARCHITECT-ENGINEER

SITE
C o . Rd. 550 , M a r q u e t t e , Mi .

PROJECT NAME
Cl i f fs Dow D i s p o s a l Site

2g

a. in
10 _i
a LU

V)

DESCRIPTION OF MATERIAL

SURFACE ELEVATION ~J . 6 4 5 . 3

V)

UNCONFINEO COMPRESSIVE STRENGTH TONS/fT.'
_______0————————
———I————I————I———

PLASTIC WATER
LIMIT % CONTENT

X _ - - _ _ - o _ _ _ _ _ _ ^
STANDARD "«•• PENETRATION (BLOwS/fT.)

LIQUID
LIMIT %

10 20 30 40 SO

ss

SS

SS

F i l l - B l a c k silty fine sand (SM)
with some brick fragments-with
race of wood-moist to wet

below 3'-dense to loose

j

y A ss

SS

Brown silty fine to medium
sand (SM)-wet

34

T5TTJ End of Boring

Boring advanced with solid stem
auger to 9 ft..

Boring advanced from 9 to 13.5
ft. with roller bit and wash
water

1W casing set to 12 ft.

Borehole backfilled with
on-site soils

WATER LEVEL OBSERVATIONS

W L.

W.L.

WL.

3 - 6' WD

2 ' B.C.R. I 1 ' A.C.R.

SOIL TESTIPJG SERVICES
OF MICHIGAN, INC.

550 EAST OHIO STREET
MARQUETTE, MICHIGAN 49355

BORING STARTED 4 -9 -82
BORING COMPLETED 4 -9-82
RIG Bomb
DRAWN JHI

JOB £1 -11 7 71

FOREMAN JW
APPROVEoJJB

SHEET 1 Of 1

The stratification lines represent the approximate boundary
-t C O f [ tVO^P ^Sn<^ *^Q l?nr-,f*,t,r*m .1-* •— - - *— - —



LOG OF BORING NO. 9
OWNER

City of Marquette
SITE

Co. Rd. 550 , Marquet te , Mi .

D
E

P
TH

E
LE

V
A

TI
O

N

XI

r?. n

TTJ7TT

S
A

M
P

LE
 

N
O

.

1

2

3

4
4 A

d

— ——
• z, n

— — —

X I ) . i

5

r~K~
T AJ r\

Ul 1-
-1 0
£ c

iu 2
> 5
i- </

SS

SS

-:

SS

ss
s s

SS

io 5"
SS

iA
U

3A
O

03U

11

11

r -rf

^

ARCHITECT-ENGINEER

PROJECT NAME
Cl i f fs Dow D isposa l Si te

DESCRIPTION OF MATERIAL

SURFACE ELEVATION ~l 647 3

Fill o Brown
moi st

w o o d f ragments- *

Fill T B lack silty fine sand
(SM) and wood f r agmen ts -we t -

- . .

• - - . -. -.-_. —

. • "-'

• - -

'----.-.-•-_ .

Brown si l ty fine sand (SM)-
wet rdense
Brown fine sa
d e n s e

brown c layeymea i urn densp

nd CSPNwet-

silt tMLJ-moist-
Brown t ine to m e d i u m sand ( b H ^ -
_ w e t - m e d i u m dense _

End of Bor ing

B o r i n g a d v a n c e d w i th so l i d stem
auger to 9 ft.

B o r i n g a d v a n c e d f rom 9 ft . to
16.5 f t . w i th ro l ler bit and
w a s h wa te r

HW c a s i n g set to 15 ft.

Boreho le backf i l led wi th
o n - s i t e s o i l s

WATER LEVEL OBSERVATIONS
W.L.

W.L.

W.L.

3 - 9' WD
2 ' B C.R. 1 4 ' A.C.R.

SOIL TESTIN(
OF MICHIC

550 EAST OH
MARQUETTE, Ml

The stratifies
between soil

3 SERVI
;AN, INC
10 STREE
CHIGAN *
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UNCONflNED COMPRESSIVE STRENGTH TONS/ FT.'
——————— 0 ————————
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STANDARD "N" PENETRATION (BLOWS/FT.)
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BORING STARTED 4 - ^ -82

BORING COMPLETED 4 -9-82
RIG Bomb
DRAWN JHI

JOB # M - 1 1 7 7 1

FOREMAN JW

APPROVED JJB

SHEET! of 1
jtion lines represent the approximate boundary
tvoes and the transition mav be nr.idu.il



UNIFIED SOIL CLASSIFICATION SYSTEM
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Typical names

Well-graded gravels, gr aval-sand
mixtures, little or no fines

Poorly grade'! gravels, gravel-
sand mixtures, little or no fines

Silty gravels, gravel-sand-silt
mixtures

Clayey gravels, gravel-sand-clay
mixtures

Well-graded sands, gravelly
sands, little or no fines

Poorly graded sands, gravelly
sands, lirtle or no fines

Silty sands, sand-silt mixtures

Clayey sands, sand-clay mix-
tures

Inorganic silts and very fine
sands, rock flour, silty or clay-
ey fine sands or clayey silts
with slight plasticity

Inorganic clays of low to me-
dium plasticity, gravelly clays,
sandy clays, silty clays, lean
days

Organic silts and organic silty
clays of low plasticity

Inorganic silts, micaceous or
diatomaceous fine sandy or
silty soils, elastic silts

Inorganic clays of high plas-
ticity, fat cloys

Organic clays of medium to
high plasticity, organic silts

Peat and other highly organic
soils

Laboratory clarification criteria

i\ 
fr

om
 g

ra
in

-s
ue

 c
ur

ve
,

on
 s

m
al

le
r 

th
an

 N
o.

 2
00

 s
ie

ve
 s

ite
),

 c
oa

rs
e-

gr
ai

ne
d

t p
er

ce
nt

ag
es

 o
f 

sa
nd

 a
nd

 g
ra

v
g 

on
 p

er
ce

nt
ag

e 
ol

 f
in

es
 (

tra
ct

as
si

fie
d 

as
 f

ol
lo

w
s:

 '
 , 

i, 
. ,

D
et

er
m

in
D

ep
en

di
iv

so
ils

 a
re

 c

60

50

40
X
41

.= 30
u

0.

20

10
7
4

0
c

«o
3

1 
.
.
.
. 

..
. 

. 
, 

. 
.G

W
. G

P
. 

S
W

. S
P

.
.
.
. 

. 
. 
.
.
.
.
. 

.G
M

, G
C

, 
S

M
.S

C

,'-
.•'

.' 
. 

sy
m

bo
ls

c
•• 4*
C U

O. CN u

||I

U ^ "
— J 2 bft

060
Cu" ——— greater than 4: Cf-

(D^Q)
3| 0*060

and 3

Not meeting all gradation requirements for GW

Atterberg limits below "A"
line or P.I. less than 4

Atterberg limits above "A"
line with P.I. greater than 7

Above "A" line with P.I.
between 4 and 7 are bor-
derline cases requiring use
of dual symbols

060 fOjoJ

_ 010 010*060
and 3

Not meeting all gradation requirement' lot SW

Atterberg limits below "A"
line or P.I. less than 4

Atterberg limits above "A"
line with P.I. greater than 7

Limit
zone
and
requi
bols.

s plotting in hatche*
with P.I. between 4

7 are borderline cases
ring use of dual sym-

I l i i , i i / I

— For cl
soils and 'me traction ot coarse-
grained soils.

i
i
;
1 /
. /

1 /
•• /yf\\

i /

symbols. '
— Equati
——— Pl= 0.73 ILL -20) —————

/
/'

/ i
/ 1

^ '
/

i J 1 /
i . . J., . _j ——— J£ ———

— i-_ i _ -^
•'VA

— - • •-' -- / -•
1 n /1 ' s ti i /

OH an

i 1 ! / \

CL-M iS^F'i MI Jn n7 ' ——— 1 ———

— I — ?-H—— ~i— F-^

———— ] ———
... .J

r, MH >
1
1

1

1
I

\

i

i
! i

I ! I

: !
1 i

i i
) 10 20 30 40 50 60 70 80 90 100

Liquid Limit
Plasticity Chart



SOIL T E S T I N G S E R V I C E S
OF WISCONSIN, INC.

CltfN lit. WISCONSIN S4101

2. IM11771



/LI v;f i L$ I'

SOIL TESTING S E R V I C E S
OF WISCONSIN, INC.



j - W J C » . J> I _ '„.

TABLE I : Hater Level Summary
Marquette, M i c h i g a n
STS No. M-l 1771

.•Jell No.

1

2

3

3A

3B

UPPCO

Ground
Surface
E l e v a t i o n

649.1

646.2

645.6

645.6

645.6

649.5

Top of Well
Pipe E l e v a t i o n

651 .0

648.5

648.7

647.9

649.2

-

April 21 , 1982 ••'*•-••

Depth ,ft.

3.7

6.0
i

7.0

6.7

7.5

-

• 1. ' :-;:i:-''.i!:i
Elevation'

642.3:|t;

'42>5;t
641. '7®;

./.ivi"-
641 .2 ';•;!: ;':

641 .7 "'\\

. - ' ;.;.!J!;. ,•

' April 26, -1982

Depth ,'ft

/.'•I. 7 '.'5 ';:

5,0

: 6.0:
;:' 4| • .

'6:2

6.5

; -4.1

E l e v a t i o n

643. '5

643.5

642.7
' .

641.7

642.7

647.3

F i e l d
PH

-

-

5.5

6.0

5.5

-

F i e l d
Conduct i v i t y
jjohm/cm

- :

-

167

1350

550

-

Notes :
Wells bailed after 4-21-82 readings
Depths measured from top of well p i p e
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550 East Ohio Street
Marquette, M i c h i g a n



PENETRATION TESTING PROCEDURE

Representative soil samples were obtained by means of the split-barrel

sampling procedure in general accordance with ASTM Specification D

1586-67." In this procedure, a 2-inch OD split-barrel sampler is driven

into the soil a distance of 18 inches by means of a 140-pound hammer

falling 30 inches. The standard penetration resistance value is the

number "of blows per foot ; of penetration for the final 12 inches of

driving.'-'This value can be used to"provide "a qualitative indication of

the in'-place relative density of cohesionless" soils. This indication is

qualitative since many factors can significantly affect the standard

penetration resistance value and prevent direct correlation between

drill crews, drill rigs, drilling procedures, and hammer-rod-spoon

assemblies.

After driving, the sampler was returned to the surface and opened. The

length of sample (recovery) was measured and the soil was preliminarily

classified according to type by a Soils Technician. A representative

portion of each sample was then sealed in a glass jar, labeled, and

returned to our laboratory for further examination and testing.

• SOIL TESTING SERVICES -


