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SOIL TESTING SERVICES
OF MICHIGAN, INC.

June 7 1982 Formerly Northern Michigan Soil & Matenals Testing, Inc.
, .
6§50 EAST OHIO ST. MARQUETTE, M! 49855

City of Marquette
Engineering Department
300 W. Baraga Ave.
Marquette, Michigan 49855

Attention: M1ke Ete]amak1

STS Job M- 1177]

Re: Subsurface,exp]b%ation and hydrogeologic study at the
C]iffstgylpjsposa1 Site in Marquette, Michigan

Gentlemen:

The subsurface explorat1on as outlined in our proposal dated
March 23, 1932 has been completed. The attached report con-
tains the logs of eleven soil borings, well installation
diagrams, a summary of the subsurface conditions and our
evaluation of the hydrogeologic conditions at this site. Three
copies of this report have been sent to the above address.

We have appreciated this opportunity to be of service to you on
this project. If you have any questions concerning this report
or the data contained herein, please feel free to contact us

at your convenience.

Yours very truly,

SOIL TESTING SERVICES, INC.

Ao 2 %ff

ames . Botz%
Senior PrOJect Eng1neer

<
S T g

: 00uglas J. Hermann, P. E. ’
Environmental Group Manager

JJdB/gm

cc: ENCOTEC
3965 Research Park
Ann Arbor, Mi. 48104

MARQUETTE, MICHIGAN - 906~225-1417 WILLIAM M PERPICH. PE ROBEAT C RABELER P&
WALISAU WISCONSIN - 715-845-8386 TIMOTHY K DARLSTRAND. PE JAMES J BGTZ. PE
GHUE M HAY WISCONSIN - 414 491 9654 JACK J AMAIL I DUHGLAS J HtEictaAn K E

MH_‘.‘;’AUK[[_ WISCONSING 114 -35%3.1100 [ IR RN I BRI



)

o

mmmm«mmm(

| SOILS REPORT
" CLIFFS DOW DISPOSAL SITE
- MARQUETTE, MICHIGAN

B B D e PG iy gt P
S e o e e
o R R T L 0l Tk nra e

e -t

>

o e e~ e e e NS



STS No. M-11771
Page 2

INTRODUCTION

The Cify-of Marquette, Michigan owns a disposal site which was pre-
vious]y uti]ized by the Cliffs Dow Company. The site was used for
diééﬁsftion'of wéste materia]sjfﬁom‘their charcoatl Briquet processes.
It iS gﬁgpeCted that this WaSte.materia] contains contaminants which
may adversely affect the quality of the ground water in the area.
The horizontal fill limits caq_pe_fairly we]l defined by visual ob-
servaijdqfljﬂowever, thevdebfh.6% the'waété material at this site is
not known at this time.

The purpose of this hydrogealogic study was to determine the depth

-of the waste material at this site,'ahd 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 SERVICTR O s = v 0
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FIELD PROCEDURES

Eleven séilhborings were performed for this exploration at the
locations indicated on the Soil Boring Location Diagram included in
"thé Appéndix to this report. ‘Thése borings were located in the field
. by ﬁrl'bames Botz 6f Soil Testing Services (STS). Ground surface
e]eQations at the boring locations as well as the harizontal control
of thevborings wefe determined by personnel from the City of Marquette
<;Eﬁgipgening Department.' The soi{ borings wéré performed with a track-
%-ﬁOUnéédEbombardier d}i]] rig and a truck-mounted Joy Mode] 12-8
ﬁi?ofé;}iéri]] fig; - The borings were‘ﬁHvéﬁced:u;{ng a‘Eémbihation of
0501{&75£em 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 drilling operation.

Six soil borings were performed on the disposal area. The primary
purpose of these borings were to determine the thickness of the fill
material and to obtain samples of the underlying natural soils. The
fill materials and soils were Samp1ed in general accordance with

ASTM Specifications D ]586-67, "Standard Method for Penetration Test-
ing and Split Barrel Sampling of Soils". A 3-inch size split spoon
was utilized in this sampling procedure to obtain sufficient sample
-for chemical analysis. The penetration blow counts should not be
consfdered as standard "N" values having used the oversized spoon.

‘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 additional soil borings were performed around the perimeter
of fill area primarily for determining the hyd}ogeo1ogic conditions.
Borings 1 and 2 were sampled inAgenera] accordance with the split
spoon samp11ng procedure ut1]121ng the ‘standard 2- inch 0. D. split

spoon samp]er Bor]ng 3 was sampled using a 3-inch sp]1t spoon.

qu4inch PVC observation wells were installed in Borings 1 and 2.
Théée observétion‘wells were insta]]ed for ground water observation.

- Two 1nch nomlnal s1ze sta1n1ess stee] we]] casing was installed in

' Bor1ngs 3 3A and 3B The stalnless stee] casing was used since
rithese observat1on we]]s were to be samp]ed fdr'themical énﬁiysis.
Installat1on Dlagrams of these observat1on wells are included in the

Appendlx to this report.

While sampling and dril]ihg the presence of ér0und water was observed
and recorded. Upon completion of the drilling, the presence of
ground water was aéain observed and recorded. Several days after
drilling, the observation wells were monitored and'bai]eﬂ. On April
26, 1982, the wells were again mon{tored 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
by Environmeﬁta] Control Technology and delivered to city personﬁel
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

Appendix.

SOIL TESTING SERVICES OF MICHIGAN, INC.
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1f1cat1on System. The cap1ta112ed symbol

c]ass1f1cat1on system A chart descr1b1ng thlS cIaSSIflcatlon,'

fsystem 1s lncluded in the Appendlx

in quart s1zed Jars and de]1vered to cwty personne] for transportation
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LABORATORY PROCEDURES

A representatxve portlon of the soil samples were returned to the
1aboratory and vwsua]]y examined by a Geotechn1ca] Eng1neer The
samp]es were class1f1ed according to type using the Unified Class-

in parenthesis on the

Boring Ldgs is the appropr1ate group symbol according to this

Most 5011 samples were placed

to the chem1ca1 test1ng 1aboratory

Resu]ts-of‘the fiéid>and lTaboratory tests were then plotted on bor-
ing logs. These logs are contained in the Appendix. Similar soils
were grouped into stfata oh the 1ogs.' 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 located north of County Road
550 and south of the Lake Sooerior & Ishpeming Railroad tracks. This
- site is also east of the 1ntersect1on of the rallroad tracks and

~ County Road 550. The area surroundlng the site is densely wooded.

However, the 1mmed1ate f111ed area 1s sparse]y vegetated Topography

1n the area surround1ng th1s s1te is gently r0111ng to h1]]y w1th num-

r*erous rock outcrops No rock outcrops were observed wlth1n the

e e . “ -

"1mmed1ate v1c1n1ty of the f111 area. o

Soil Profile

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

the underlying natural soils. The fill material ranged in thickness

. from 9.5 to 12.5 feet below grade. The fill 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 fill material, 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.

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

. lain by grénular'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, These granular soils also ranged

in:re]dtive density from loose to medium dense.

Bor%ng 3 encountered.épparent:bedrock at a depth of 27 feet. Greenish

gray wash cutt1ngs were observed from drl]]lng 1nto the apparent

',bedrock 1nd1cat1ng a poss1b1e sch1stose bedrock mater1a1 This

“bor1ng was term1nated at a 2 5 foot depth 1nto the bedrock surface.

Hydrogeoiogy

The ground water observations made ih the observation wells were
relatively consiotent_between readings. Borings 1 and 2 indicate
little 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 primarily a east-
erly direction of ground water flow. A 0.034 horizontal gradient was
calculated across the disposaT site. A ground water contour map

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

The well o1uster_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. HNo recovery may indicate a clean, coarse

granulart material which could have a higher permeability.

. LML TESTING SERVICES OF MICHIGAN INC
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GENERAL

The analysis and recommendations submitted in this report are based

'_bn data obtained from e]even soil borﬁngs:” Variations can occur
: between these bor1ngs, the nature and extent of wh1ch may not become

_evldent w1thout further exp]orat1on. ’If var1at1ons are encountered,

it may be necessary to make a re- eva]uatlon of the recommendations

-

.'of th1s report after mak1ng on-site observat1ons and noting the

LWater-Jevel readlngs ‘have been made jn:thefbortngseat the times and

under the conditions stated on the boringrtogs. 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-
latively short and that seasonal and annual fluctuations in the level

of the ground water wﬁ]] likely occur.

- SOIL TESTING SERVICES OF MICHIGAN, INC.
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APPENDI X

'J. S&ii Bbfing chation Diagram
2. ‘Gene;aluNotes
ffl{jljff;é}dEééu}ég Rég;rding Field Logs
’ii;i?;iif:-gli%r? 4. BOfiﬂgﬁtégsfi:ihrbugh-Ql-
| 5. Unified Soil Classification Chart

‘ Q.- Well Installation Diagram

7. Tab]é I: Water Level Summary

8. Ground Water Contour Map

9. Penetration Testing Procedure

SOIL TESTING SERVICES OF MICHIGAN, INC.
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. -ACR: . After Casing Removal

WS : While Sampling
WO

GENERAL NOTES

DRILLING & SAMPLING S*'MBOLS:

SS : SplitSpoan - 13/8°1.0., 2" O.0., uniess os Osterberg Sampler — 3° Sheiby Tube
. otherwise noted HS Hollow Stem Auger

ST : Shelby Tube —2"0.D., unless otherwise noted WS : - Wash Sample

PA : Power Auger ) FT : ° Fish Trail

D8 : 'Diamond Bit — NX: BX AX . AB : Rock Bit

AS : Auger Sample R - 8BS Bulk Sample )
38 -: +Jar Sample e LT T PM : - Pressuremeter test - in situ

VS : Vane Shear : ST :

Standard “"N°° Penetration: -Blows per foot of a 140 pound hammer Iallmg 30 inches on a 2 inch QD split spoon, except
o T . where noted. .

WATER LEVEL MEASUREMENT SYMBOLS:

WL : Water Leves =~ - ) - .
WCI: -WetCaveln ~ o~~~ - . .. .. co- RS
OC! o -Dry Cave In 3 : RERTEREE oL

" While Orilling R
8CR : . Before Casing Removal

T After Boring s

Water levels md:cated on :he bonng roqs are the levels measured in the bormg a! the nmes mdtcated In perwous soals :he

" indicated elevations are considered reliable ground water levels, in_impervious soils, the accurate determination of ground

* GRADATION DESCRIPTION & TERMINOLOGY:

CONSISTENCY OF COHESIVE SOILS:

water elevations is not possible in even several days observation, and additional evidence of ground water elevations must
be sought.

Coarse Grained or Granular Scils have more than 50% of their dry wecghl retained on a 7 #200 sieve; they are described as:
boulders, cobbies, 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 gradatuon,

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 Descriptive Termis)
Component {Of Components Also Percent ot
Of Sample Size Range Present in Sample) Dry Weight
Boulders Over 8 in. {200mm} Trace 1-9
Cobliles 8in to 3in. Littic 10- 19
{200mm 10 75mm)
Gravel 3in. t0 #4 sieve Some 20 - 34
{75mm to 2mm]}
Sand #4 ta %200 sieve And 35 -850
(2mm to .074mmy}
Silt Passing # 200 sieve
{0 074mm to 0.005mm]} *
Clay Smaller than 0.005mm

RELATIVE DENSITY OF GRANULAR SOILS:

Unconfined Comp.

Strength, Qu, tsf Consistency ; N - Blows/f1. Relative Density

< Q.25 Very Soft 0-3 Very Loose

0.25 - 0.49 Soft Q-9 Loose

0.50 - 099 Medium {Firm} 10 - 29 Medium Dense

1.00 - 199 Stiff 30 - 49 Dense

2.00 - 3.99 Very Suff 50 - 80 Very Dense

400 - 8.00 Hard 80+ Extremely Dense
>8.00 Very Hard

————

SOIL TESTING SERVICES OF WISCONSIN, INC.




PROCEDURES REGARDING FIELD LOGS,

LABORATORY DATA SHEETS AND SAMPLES

R

In the prnceés Ofbpptaining and testing samples and preparing the report, proce-
dures are followed that represent reasonable and accepted pract1ce in the field
of soil and foundat1on eng1neer1ng o ;~~- .

Spec1f1cal]y, f1e1d logs are prepared during performance of the drilling and
sampling operations which are intended to portray essentially field occurrences,
samp11ng ]ocatlons and other 1nformat1on '

"Samp]es obtatned in the f1e1d are frequent]y subJected to add1t1ona] testing and

reclassification [in ‘the laboratory by more experienced soils’ englneers, and

;dlfferences between the f1e1d logs and the f1na1 logs exist. S

“The Englneer preparlng the report rev1ews the f1e1d and ]aboratory logs, classifi-

cations and test data,;” and in his judgement 1n 1nterpret1ng this data, may make
further changes R o '

Samp]es 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 nat 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.

SOILTESTING SERVICES
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. . LOG OF BORING NO.
OWNER ARCHITECT-ENGINEER
City of Marquette
SITE PROJECT NAME
Co. Rd. 550, Marquette, Mi. Cliffs Dow Disposal Site
UNCONFINED COMPRESSIVE STRENGIH TONS/FT.?
. . —0
z Bl 30 1 2 3 4 5
g e < o> DESCRIPTION OF MATERIAL P PLASTIC | water | Louo
E( w | S |ww i o LIMIT % CONTENT % LIMIT %
> pw} > [72]
aw.l&|ylaio @ | X= == — -~ 0-———-—- - A
ow | 2 &Jgi’) 3 STANDARD "“N" PENETRATION {BLOWS/FT)
el SURFACE ELEVATION=} 649.1 .. . 7| . 0 - 20 % 0 =0
Brown fine to coarse sand (SP)-
with trace of silt and fine
— gravel-moist to wet below 8.5'-] .
=01 SS medium dense to very -loose 7:7. | -
=2 ]ss R e
- 05 A TSR
p—
SENSE—
- . 11
Brown medium to coarse sand )
1570 3 1SS (SP)-wet-very loose to medium
—_ ] -] |dense
t
, 200
l End of Boring
' Boring advanced with solid stem
! auger to 20 ft.
' 2" PVC observation well in-
) stalled to 19 ft.
\
!
i
’_
t
l WATER LEVEL OBSERVATIONS BORING STARTED 4-8-82
WL, 8.5 - 10' WS SOIL TESTING SERVICES[g0anc compieten 4-8-872
WL 8CA. | ACR. OF MICHIGAN, INC. aic Bomb FOREMAN JW
WL, 550 EAST OHIO STREET DRAWN JHI APPROVECDJ JB
MARQUETTE, MICHIGAN 49855),08 # M=11771|gpeer 1 of 1
Tha ctratifiratinn linee renrocant tha arnrnayimata houndary
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LOG OF BORING NO.?

+ JWNER

City of Marquette

ARCHITECT-ENGINEER

CITE

PROJECT NAME
Co. Rd. 550, Marquette, Mi. Cliffs Dow Disposal Site
UNCONFINED COMPRESSIVE STRENGIH TONS/FI”
Vo W
y A4
el . go 12 3 4 s
o] = T I T i
° 121%lex DESCRIPTION OF MATERIAL >t | Puastic WATER oo
L w | § |l G | UMIT %  CONTENT % UMIT %
@ |22 g | X= == - -~ o ————-A
a | 2 e (23 Z7 | SIANDARD “N" PENEIRATION (BLOWS/FT)
-~ |0 - : : &)
T SURFACE ELEVATIONT} §46.2 - 0 20 50 40 50

1 | |8Brown fine to coarse sand (SP)-| - -
ﬂw1th trace of fine to med1um s
grave] -moist T g

.

17
®
i
® .
\
21
R

End of Boring

Boring advanced with solid stem
auger to 20 ft.

2" PVC observation well
stalled to 18.5 ft.

in-

WATER LEVEL

OBSERVATIONS

.| 3.5 - 8.5' WD
L. 8CR. | A.CAR.
L 6' AB

SOIL TESTING SERVICES
OF MICHIGAN, INC.

550 EAST OHIO STREET
MARQUETTE, MICHIGAN 49855

BORING STARTED §-8-82

B8ORING COMPLETED 4 -8-82

ric Bomb FOREMAN JW

orAawN JHI APPROVED JJR

JoB #M-11771V|sueer 1 of 1

The stratification lines represent the approximate boundary
hotween anil tunee and the transition mav be aradual.




LOG OF BORING NO. 3

.i"vNER 7
City of Marquette

ARCHITECT-ENGINEER

.E

Co. Rd. 550, Marquette, Mi.

PROJECT NAME .
Cliffs Dow Disposal Site

J0/3"
&

y

UNCONFINED COMPRESSIVE STRENGTH TONS/FT.’
)
el : go 12 3 4 08
) e < alx DESCRIPTION OF MATERIAL Elf PLASTIC WATER LIoUID
< w ;f, wlld o; LIMIT % CONTENT % UIMIT %
e |ylele - Eg | X=——— - -0~ — — — — — A
2 e §)§ Z STANDARD “N" PENETRATION (BLOWS/FT)
—1°|" SURFACE ELEVATIONT} g45. ¢ o 20 S0 @ 50
TS 112
ialss N
N 26
21sS >®
— A
- 3]ss E . o7
- ’——‘. - N 3 ]O -
= 4|ss ®
B e - i \12_? B
" '5|ss g B IR -
. . 1\ 20
— ¢ |sdllll[[Light brown to reddish brown ®
— fine sand (SP)-with trace of '
] fine gravel below 10' - moist
—] to wet at 4.5°
il 6
=7 lss ®~\
20
—1 8155
—
—
= /
- +3
—9ssS Q
__‘: Apparent bedrock or boulder
- C
. d. i A .
0 ESr;RS gg%rqged with solid stem auger to 12.5 ft.
— Boring advanced from 12.5 to 29 ft. with roller bit and
— wash water - HW casing set to 26.5 ft.
- 2" stainless steel observation well installed to 27 ft.

WATER LEVEL OBSERVATIONS

4.5"

WS

3.

Si

BCcrR | 4

A.C.R.

SOIL TESTING SERVICES
OF MICHIGAN, INC.

550 EAST OHIO STREET
MARQUETTE, MICHIGAN 49855

BORING STARTED 4-16-82

BORING COMPLETED 4-~19-82

aig Bomb FOREMAN JW

orawn  YHI  |approvend B

JoB #M-11771{sHeeT 1 of 1

The stratification lines represent the approximate boundary
hatwmoan sail tvans and the transition may be gradual




LOG OF BORING NO. 35

- NER ~ .

ARCHITECT-ENGINEER

City of Marqu'e'tt'e

Co. Rd. 550, Marquette, Mi.

PROJECT NAME
Cliffs Dow Disposal Site

UNCONFINED COMPRESSIVE STRENGTH TONS/FT.’

4 : —0

FIREE g 12 3 & s

i = . — 1 1 }

-:E 215 gl DESCRIPTION OF MATERIAL >t | “Pastic WATER Louio

T | grww G | UMIT %  CONTENT % LIMIT %
§=m g a1 - ra | X—— - — — - - — — —
ey 2 S tw s|o Z= - "A
e § % 3l 5 STANDARD “N" PENETRATION (BLOWS/FT)

- SURFACE ELEVATION} §45.6 e 20 S P

4 Seelog of Boring 3 -~ i fu- :

E End of Boring

Boring advanced with solid stem
3 auger to 11 ft.
2" stainless steel observation

. well installed to 12 ft.

3 ;

—

3

E;,.___

—

£ WATER LEVEL OBSEAVATIONS BORING STARTED 4-19-82

faxe 4.5' WD SOIL TESTING SERVICES[35anG cowrieTen 4-19-82

- 8CR | ACR. OF MICHIGAN, INC. R Bomb FOREMAN JW

. 550 EAST OHIO STREET  jorawn JHI APPROVED J J B

i . MARQUETTE, MICHIGAN 49855| 08 «M-11771 |guger 1 of 1

'“_ - The stratification lines represent the approximate boundary

|

————— -

between s tvnes and the transiticn mav he aradaal
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LOG OF BORING NO. 38

" JOWNER ARCHITECT-ENGINEER
City of Marquette
SITE _ e PROJECT NAME
Co. Rd. 550, Marquette, Mi. Cliffs Dow Disposal Site
UNCONFINED COMPRESSIVE STRENGIH TONS/FT.’
. O—
z | |45 * g 12 3 4 s
o 21 ol DESCRIPTION OF MATERIAL £ | puastic WATER | LiQuio
TS || E |uw Sy | uMT %  CONTENT % LMIT %
B> | 213 ra | X———— - - 0 — - — - - A
w3 e w s ==
on |2 |e (38 5 STANDARD “N™ PENETRATION (BLOWS/fT)
Finf o . &
217 [°1%] surrace eLevaTion 6456 0 20 S @ 50
570 - . - B Do -
" .Tﬁ.J ‘! E .L L B Sl o ’."p:» ’ =
See log of Boring 3
15,1
210
4]
1 ss 2
End of Boring
S0 Boring advanced with solid stem
auger to 20 ft.
Boring advanced from 20 to 23.5
ft. with roller bit and wash
water
HW casing set to 21 ft.
2" stainless steel observation
well installed to 21 ft.

WATER L(EVEL OBSERVATIONS

WL

SOIL TESTING SERVICES

W.L

BCR |

A C.R. OF MICHIGAN, INC.

WL

550 EAST OHIO STREET

MARQUETTE, MICHIGAN 49855

BORING STARTED 4-7T9-82

BORING compLeTen ¥-19-87

ric Bomb FOREMAN JW

pRAWN JH ] APPAOVED JJB

JOB #M-11777 |SHEET 1 of 1

The stratification lines reores

renf thp gr\r\rn“:!‘n_‘ﬂo hrvim A
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LOG OF BORING NO. 4

OWNER
City of Marquette

ARCHITECT-ENGINEER

SITE PROJECT NAME
Co. Rd. 550, Marquette, Mi. Cliffs Dow Disposal Site
UNCONFINED COMPRESSIVE STRENGTH TONS/FT)
i g W
| v —
> w "03 3. ! 2 3 e s
Q 21sle x DESCRIPTION OF MATERIAL >t | pLastc | waten LohD
5 |w | % |ud O> | UMIT %  CONTENT % LIMIT %
5% 18 |wlglS 2 Rty O~ =~ - a
ou [ |a :,‘,g 3 STANDARD “N” PENETRATION (BLOWS/FT)
m .
T " SURFACE ELEVATIONTS §47.7 P % pram—
M— 7 :
— 1SS - bb\
- Fill-Black silty fine to medium \15
pap sand (SM)-and wood fragments- Q
: .’"E SS with a little black tar-wet ——| = R R O IR A _
— 3|SS o ) . -® 1 B B
OO 4ss )
— Black to brown silty fine sand \\
| (SM) with trace of wood frag- 27
1 5lsd||iliments-wet-medium dense X
—— Brown fine to coarse sand (sP)- é29
5700 6|SS wet-medium dense
— End of Boring
Z_\_‘,_ Boring advanced with solid stem
— auger to 12 ft.
po— Boring advanced from 12 to 15
— ft. with roller bit and wash
— water
—
] HW casing set to 15 ft. ;
-
i
—]
-ﬂ » 3
- Borehole backfilled with
— oan-site soils
p— .
1
]

WATER LEVEL OBSERVATIONS

3 -6

WD

T

)

. 4'ech [4.5'

ACA. OF MICHIGAN, INC.

A,

5§50 EAST QHIO STREET

SOIL TESTING SERVICES

MARQUETTE, MICHIGAN 48855

BORING STARTED 4-8-82

BORING COMPLETED 4 -8-82

riG Bomb FOREMAN JW

DRAWN JHI APPROVED JJB

Jos & M-11771 SHEET 1 of 1
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3

4.5

WS SOIL TESTING SERVICES

2' BCR | 6.7' ACA.

BORING COMPLETED §-8-82

OF MICHIGAN, INC.

rRic Bomb FOREMAN JW

S50 EAST OHIO STREET

orawn JHI aPPROVED JJB

MARQUETTE, MICHIGAN 49855

JoB #M"]]]?] SHEET 1 of 1

The stratitication lines rearaannt the annravimata heoacdaco

. LOG OF BORING NO. 5
_OWNER' ARCHITECT-ENGINEER
City of Marquette
SITE PROJECT NAME
Co. Rd. 550, Marquette, Mi. Cliffs Dow Disposal Site
UNCONFINED COMPRESSIVE STRENGTH TONS/FT.”
: —O0-
P N . o 1 2 3 4 s |
SIN 2 |5} DESCRIPTION OF MATERIAL > PLASTIC WATER . LicuiD ;
T2 w2 |wlS S| UMT %  CONTENT % UMIT %
T I N £g | X— - - - - - -——-—---A !
on |2 |e gg £ STANDARD “N* PENETRATION (BLOWS/FT) |
2r SURFACE ELEVATIONT} §47.5 o w Y TTa  ®
T
1 |ss|fJHA el
Fil1-Black silty fine sand (SM) \bao
2 ]SS with a little wood fragments-_ o /€ '
L= with trace of gravel-moist to - -
’ wet below 3' - loose to dense /
. - N TR N B A 6
3 |ss ‘ \ o2 | |
= ~.' it - = b :.":' B T — \"\1 B :
- ’T"— - - : = " f- - 6/6" \\ é] /6
LU 4 0SS ru ®-
- g §§ /Black Peat (Pt)-wet-medium \ p
Brown silty fine sand (SM)- _ 831
15701 6 |SSiliilwet-dense
— ]
End of Boring
jpa— 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.
_.A..—.—.{
‘_‘—— ¢
— Borehole backfilled with
— on-site soils
PR—
WATER LEVEL OBSERVATIONS BORING STARTED  4-8-82
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) LOG OF BORING NO.g
OWNER - ARCHITECT-ENGINEER
City of Marquette
SITE _ . PROJECT NAME
Co. Rd. 550, Marquette, Mi. Cliffs Dow Disposal Site
UNCONFINED COMPRESSIVE SIRENGIH TONS/fFT.
g —O—
z | |uls So |l 1 2 3 4 s
|9 G DESCRIPTION OF MATERIAL n PLASTIC WATER LouD
< | w |3 |wlS S5 | uMIT % CONTENT % LMIT %
o-il - E{g "‘g X ______ ° ______ A
wo |3 WI30 z-
o |22 <lu 5 STANDARD N PENETRATION (BLOWS/FT.
i SURFACE ELEVATIONT}, £48.7 T 20 3@0 P
11} 3
1]SS ’ ®\ .
Fill-Wood fragments-moist-very ) \
loose : - . 18
2SS | g [
L ! .A—LE - S ‘ / o
- —1 315SlilillIFi11-B1lack silty fine sand (SM) :
L - with some wood fragments and "= SO | Bt I i
_ gra'y_e"l-"_n_loig.t to wet below 9' - Sy
AT sl | o | Q)
p— Brown sﬂty fine sand (SM)-wet- \ 39
= 5SS medium dense €
150 43
— 6 |ss/||Il \®
- Brown fine sand (SP)-wet-dense /'
“-_____1 e 29/
= 7]ss @
M‘ End of Baring
—_] Boring advanced with solid stem
- auger to 12 ft.
— .
A " Boring advanced from 12 to 19.5
— ft. with roller bit and wash
—_ water
-—- HW casing set to 18 ft.
] Borehole backfilled with
— on-site soils

WATER LEVEL OBSERVATIONS BORING STARTED 4-9-82
viL] 6 - 9' WD SOIL TESTING SERVICES [45rinc compieren 4-9-82
i 6' sca | 7' ach OF MICHIGAN, INC. RiG_Bomb FOREMAN JW
L. - 550 EAST OHIO STREET prawN JHI APPAOVED JJB
- e MARQUETTE, MICHIGAN 49855],05 2 M-11771 sheer 1l of 1
~ e —— _— The stratification lines represent !he apprgximate‘ bqundary

N e

biim am mmda
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. LOG OF BORING NO.7
OWNER ARCHITECT-ENGINEER
City of Marquette ‘ -
SITE PROJECT NAME
Co. Rd. 550, Marquette, Mi. Cliffs Dow Disposal Site
UNCONFINED COMPRESSIVE SIRENGTH TONS/FT.
: O
o el | 5ol 1 2 3 4 s
o 21 ol DESCRIPTION OF MATERIAL >E | pastic | warer LIouiD
I« w | X jwjw o> LIMIT % CONTENT % LIMIT %
—-> 319 12> 7]
o la|y|Eo kg | X—= = —— — - 0-— =~ — VAN
ow |2 |¢e §§ — 3 STANDARD “N" PENETRATION (BLOWS,FT)
2" SURFACE ELEVATIONT} 47 .7 T % w s
11ss | SR P
7 1771 [Fi11 - Black peat and wood N N
fragments '(PES’-moist—very loose|
: . e o - A - \. 37
=12 1SS l . . :  _—®
— Fi]] = B'lack sﬂty ‘sand (SM)- - A -/1 -
-1 [Mllwith trace of gravel and wood 4_J >
3 1SS fragments wet dense to 1oose S ®,__ -
=t ' -8
== Brown silty fine sand (SP-SM)- »'\\
— with trace of silt-wet-loose
-— Grayish brown fine to coarse N 22
- 5 ssiiHdsand (SP)-wet-medium dense
15. 0] End of Boring
Boring advanced with solid stem
N auger to 9 ft.
P Boring advanced from § ft to
13.5 ft. with roller bit and
wash water
—_— HW casing set to 12 ft.
j—
— Borehole backfilled with
1 on-site soils
WATER LEVEL OBSERVATIONS BORING STARTED 4-9-82
ML 3 - 6' WS SOIL TESTING SERVICES[4oane comrieten 4-9-82
ML 2' BcR | 5.4' acs. OF MICHIGAN, INC. aic_Bomb FOREMAN  JW
L. 550 EAST OHIO STREET pRAWN JHI APPROVED JJB
MARQUETTE, MICHIGAN 49855|.08 = M-11771 |sneer] of 1
The stratification lines represent lhe approxumate boundary
fatiwnan enil hunAe Aan I




LOG OF BORING NO.8

SOIL TESTING SERVICES

WL 3 - 6" WD
WL 2" BCR | 1' ACH. OF MICHIGAN, INC.
WL, 550 EAST QHIO STREET

MARQUETTE, MICHIGAN 49355

OWNER ARCHITECT-ENGINEER
City of Marquette
SITE PROJECT NAME
Co. Rd. 550, Marquette, Mi. Cliffs Dow Disposal Site
UNCONFINEQD COMPRESSIVE STRENGIH TONS/f1.’
: -0
o el Sel v 2 3 4 s
o 21s o> DESCRIPTION OF MATERIAL 2t | PLastic | waten LoD
2 | w | X |us O | LMIT %  CONTENT % LMIT %
sw |&g|,|zd Eo | X—— —— — - O--——-—-——--A
cw |Z|¢ §§ , Z STANDARD "N PENETRATION (BLOWS/FT)
S SURFACE ELEVATIONTY 645.3 Py - Sre
N R Co éLJB
1{SS CNy e L ‘
Fill-Black silty fine sand (SM) , /
with some brick fragments-with ’
trace of wood-moist to wet ,//
2 |SS||i[ |pelow 3'-dense to loose ®" 23
B N o Laie T o A
3 1SS ’ , ®
100 '_SS e :L>7 -
AR 55 own silty fine to medium \
sand (SM) wet :
\ 34
5 1SS ®
5 End of Boring |
Boring advanced with solid stem
I auger to 9 ft.
— Boring advanced from 9 to 13.5
-] ft. with roller bit and wash
water
| HW casing set to 12 ft.
Borehole backfilled with
on-site soils
WATER LEVEL OBSERVATIONS BORING STARTED 4-9-82

BORING COMPLETED 4-9-82

aic Bomb FOREMAN JW

orawn JHI apPROVEDJJ B

JoB M-11771 |smesr 1 of 1

The siratification lines represent the approxm\me boundary
betwran sail tumas and tha trancitina o
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LOG OF BORING NO.9

OWNER ARCHITECT-ENGINEER
City of Marquette
SITE PROJECT NAME
Co. Rd. 550, Marquette, Mi. Cliffs Dow Disposal Site
UNCONFINED COMPRESSIVE STRENGIH TONS, FT.!
z | |4z g ' 2 3 4 s
o (2158l DESCRIPTION OF MATERIAL >t | Triasnic | waren | woud
I2 | w |2 |ulS 6 | UMIT %  CONTENT % LIMIT %
2 13 ZI13 3 | X= - =~ — - 0-— -~ - - A
w ¥isto z- :
o (2|2 %|w 5 STANDARD "N PENETRATION (BLOWS/FT)
2r SURFACE ELEVATIONT} 647.3 S S
' lLFlH « Brown wood fragments« X
1SS moist - \
| 5%7
2 [SS . ' . )
s Fill - Black silty fine sand
i (SM) and wood fragments-wet - | -7 | - -
3|SS S - : \ |
EE '*i" S R e | 32
4[ss | - - . \&,
48 5 Brown silty f1ne sand (SM) ‘
| wet-dense : l A
. 3
Brown fine sand (SP)-wet- é
> |53 dense _ ,
L L T T |
rown tine m u n - ;
- A [ss{l|H wet-nedium dense ®25
End of_Boring
4 Boring advanced with solid stem
auger to 9 ft.
Borihg advanced from 9 ft. to
16.5 ft. with roller bit and
wash water
HW casing set to 15 ft. )
Borehole backfilled with
on-site soils
WATER LEVEL OBSERVATIONS BORING STARTED  4-9-8¢
WL 3 - 9' WD SOIL TESTING SERVICES[5ormne comwrieteo 4-9-82
WL 2 gca | 4' acr OF MICHIGAN, INC. aig Bomb Foreman JW
WL 550 EAST OHIO STREET oRrAwWN JHI APPROVED JJB
MARQUETTE, MICHIGAN 49355 ;08 4 M-11771 |sueer1 of 1

The stratification lines represent the approximate boundary
between soil types and the transition mav be aradual
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UNIFIED BO0OIL CLASSIFICATION SYSTEM

0rganic
soifs

soils

. L. Gro . . . o
Major divisions W':'bu:;l Typical names Laboratory clasmification cniteria
_ - (D30
g X Well-graded gravels, gravel<and < 60
. ol han 4: C.» ———— between 1 and 3
s S Gw mixtures, little or no fines :'_:' CU?N greater than 4; C [:p,‘,)(D,ot’e «
§ 1 3¢ g E
- o - - ————t e e e B L e ?‘ ) e e+ ——— .
82l ¢35 X
I oz
g2} ©= GP Poorly grader gravels, gravel- 2 = Nat meeting all gradation requirements far GW
- 8 2 ; sand mixtures, little or no fines _ 2
® S~ . - a2 g
-— - g 0
21832 ¢ . . e %
ot Scigs Silty gravels, gravel-sand=ilt - g2 Atterberg limits below A"
5 <2leo GM . hns v .
o eSS € mixtures .9 “, 8 line oc P.1. less than 4 .. .
K S.|zeg v 28 0T e Above A" line with P.l.
§ “§ -§%g 5 g "‘:’,83 between 4 and 7 are bor-
$2|2== oz 333E derline cases requiring use
£9 2 -1598s S vOa X . g
2 2 3% Clayey gravels, gravel- sand-clay Il D Atterberg limits above A~ | of dual symbals
7§ s 8 mixtures : 1£= - .. line with P.}. greater than 7
i & -zl § .t Sy ... '
w S E ot TR EIE TR AEE Y I -SSR SRR
'8 Z £ | -l .
s |- i 11 15 " Deo
<= - ® SwW Wellgraded sands, graveily 8 - - - 1and 2
57: | s g . K sands, little or no f’nes - C‘,'—-yeaxerman 8:C.- PraXDas between 1 an
= -2 e S o e A - e 5 & - .- Y
e G= 8 c . U = ~°= ST e el -
] ;e €% . o Ew 7L 0L Lo
B} =l 83 - R k- T
- ‘'82| &% Poorly graded sands, gravelly }B<S | 0 . . ° o . .
° g E : S< ¥ i tion iremeni- lor SW
= § - ] sP sands, little or no fines s ¢ .- Nat meeting all gradation requ
2 ‘6 - °‘ .6 a:‘? - E e
S |5°% 3 432 E8 -
£ |dzgl ¢ 4 R385 - -
e £L183 . L Eiog ST | Atterberg limits beiow A
5 SsiS@ SM Silty sands, sand-silt mixtures § d2do s line or P.1. less than 4 Limits plotting in hatched
2 £3 ;:‘i u gg'g‘;’§§ zone with P.l. between 4
sEls 3= e 25 RS and 7 ace barcecline cases
Selacs . ET LRy requiring use of dual sym-
="|2¢o Clayey sands, sand-clay mix- | £ 5 8 532 | Aterberg timits above "A” | pots.
3 & sc tures $82-2w line with P.I. greater than 7
< aa?l
Inorganic silts and very fine
sands, rock flour, silty or clay-
r— [ ML ey fine sands or clayey silts 60
c with slignt plasticity T I : : T : ——
s= - For classification of hinegramed T : ~
= 3 a Inorganic clays of low to me- soils and fine fraction of coarse- > ~
2 o2 cL dium plasticity, gravelly clavs, 50 : grained soils. ; 1
2 E-‘-é sandy clays, silty clays, lean — Atterberg Limits plotting in + %Zl "
8 2= clays [— hatched area are borderline dassi- —7—=7—7 —~ |
« %2 fications requiring use of dual —7— A ;
g : | a0 ¥mbobs. ———
c = oL Organic silts and qrganic silty 9 L Equation of A-line: L4
s -~ clays of low plasticity 2 — P1=0.73(LL - 20) A
PN £ 7 B R S 74
33 > 19 [ T : i
« L . = A _ 1 ]
-3 F=y Inorganic silts, micacegus or 9 T T
g - Sc MH diatomaceous fine sandy of E — " T s (O ari MM
= s silty soils, elastic silts a e A H .
»3 £ T
gz 23 20—~ 7 »
w g S s T
- ; ; fnorganic clays of high plas- cL !
° S < CH ticity, fa1 clays T i .L
= E 10
2 = E i V y /. ) |
== @ — ) 9FF= P, 5 7 T v v
<
2 - R (R £ .L;“.".&&\\S;ML ana OL ! : I
° -g OH Organic clays of medium to + —t T‘ -——-—i»—— - i J'
3 = high plasticit ic sil Y £ '
s '9h plasticity. organic silts 0 10 20 30 40 50 6 70 8 S0 100
Liguid Limit
> i i Plasticity Chart
Z Pt Peat and ather highly arganic Yy
I
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( po Marquette, Michigan
TABLE I: Water Level Summary ;1 STS No. M-11771 s
April 21,; 1982 =~ - April 26, .1982
Ground oy L Field
Surface Top of Well - S RO R Sl ‘ " 'Field |Conductivity
+ell No. Elevation Pipe Elevation Depth,ft.! Elevation'| Depth,ftjElevation| pH yohm/cm

1 649.1 651.0 8.7 642.3ﬁi““ .7:5 ' 643.5 - -
2 646.2 648. 5 6.0 5.0 643.5 - :

3A

38

UPPCO
£4

645.6
645.6

645.6

649.5

648.7

647.9

649.2

642.7

641.7

642.7

647.3

167
1350

550

Notes

‘Wells bailed after 4-21-82 readings
Depths measured from top of well

pipe
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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-in¢h OD split-barrel sampler is driven

1nto the soil a d1stance of 18 1nches by means of a 140-pound hammer

fa1]1ng 30 1nches. . The standard penetratlon res1stance va]ue 1s the

T ser I v

number of b]ows per foot of penetrat1on for the flnal 12 1nches of o

’.~ Bty ;——:N b

the ln p]ace re]at1ve dens1ty of cohes1on]ess 50115. Th1s 1nd1cat1on is
qua11tat1ve since many factors can s1gn1f1cant1y affect the standard

penetrat1on re51stance value and prevent d1rect correlation between

drill crews, drill ‘r1gs, 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.

SOILTESTING SERVICES

3Thls va]ue can De used to prov1de a qua]1tatjve 1nd1cat1on off!ipf )

P g




