City of Duluth

DEPARTMENT OF PUBLIC WORKS/UTILITIES

= =~  Engineering Division
DULUTH 211 City Hall ¢ Duluth MN 55802
— T4 ]

(218) 730-5200 Fax: (218) 730-5907

Date: April 27,2010

City of Duluth Bid # 10-0224
Job Description: Reconstruction of Glenwood Street — 43" Avenue East to 60™ Avenue East
City Project No. 0647TR

Addendum #1

Bid Form:

N/A
Specifications:

Please add the enclosed Soil Boring Log Report (38 pages) to the Project Proposal. Be
sure to acknowledge the addendum on your bid form and please return the Report with your
Project Proposal.

Plansheets:

N/A
All other items remain the same.

Sincerely,

Matt Decur 4
Project Manager

Citizens and Govemment working together to provide an environment in which
niir commiinifz nan enhanca ite nnalify of life and rnntinnie fn nmener



SOIL BORING LOG REPORT

Proposed Glenwood Street Reconstruction
Duluth, MN

Prepared For:

Salo Engineering, Inc.
4560 Norway Pines Place
Duluth, MN 55811

Prepared By:

EPC Engineering & Testing
539 Garfield Avenue
Duluth, MN 55802



EPC Engineering & Testing

Geotechnical e Environmental e Materials Engineering

539 Garfield Avenue (218) 727-1239
Duluth, Minnesota 55802 (218) 727-1248 fax

October 16, 2009
EPC#09G0502

Salo Engineering, Inc.
4560 Norway Pines Place
Duluth, MN 55811

Attn:  Mr. David Bolf, P.E., Project Manager

Re: Soil Boring Log Report
Glenwood Street Reconstruction
Duluth, MN

Dear: Mr. Bolf:

This letter report is in regard to the 20 soil borings performed by EPC during the time period from
September 23 to 30, 2009. All work was performed at the direction of yourself, according to EPC
proposal dated July 9, 2009. All borings were staked and numbered in the field by Salo. Boring
surface elevations were also determined by Salo. Boring SB-09-19 was offset five feet north of the
original mark.

Generally speaking, surficial materials consisted of six to seven inches of bituminous pavement
(Borings 1 through 4) or two to six inches of bituminous pavement over four to seven inches of
concrete (Borings 5 through 20), generally over silty sand and/or silty clayey sand fill to 1.5 to 2.0
feet below existing pavement surface. Clayey soils were generally encountered below the fill, to
termination depths of about 10 feet. In Boring 9 the clay began at about one foot, in Boring 11
sandy clay and what appears to be concrete rubble fill extended to 2.5 feet, and in Boring 14 sandy
silty gravel fill extended to three feet. In Boring 18 organic clay (6.1% “organic”) extended to three
feet, then “slightly organic” clay (2.1 to 1.6%) extended to about six feet. In Boring 19 sandy gravel
and broken concrete extended to two feet, then silty clay (3.8 to 2.9% “slightly organic”) extended to
eight feet. In Boring 20 coal/ash/clinker extended to two feet. Substantial sampler refusal was
encountered in Boring 4 at 9.8 feet. Water was observed only in Boring 19, at four feet, during the
relatively short drilling process. Boring cave-in levels were observed in Borings 5,6, 7,9, 11, 13 and
17 at 7.0 to 8.5 feet. Please refer to the table below and the boring logs and laboratory test reports in
the appendix for details.

Boring Surface Depth to Bottom Depth to Bottom Depth/Elevation Depth/Elevation
Number Elevation of Bituminous of Concrete to Bottom of to Bottom of Clay /
SB-09- (ft) Pavement (in) Granular Material Boring
_ (in) (ft) (ft)

1 877.6 7.0 None Observed 2.0/875.6 10/867.6

2 861.2 6.0 None Observed 1.8/859.4 10/851.2

3 851.2 7.0 None Observed 1.8/849.4 10/841.2

4 843.8 7.0 None Observed 1.8/842.0 *9.8/834.0
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Boring Surface Depth to Bottoxﬁ Depth to Bottom Depth/Elevation Depth/Elevation
Number Elevation of Bituminous of Concrete to Bottom of to Bottom of Clay /
SB-09- (ft) Pavement (in) Granular Material Boring
(in) (ft) (ft)
5 839.3 3.0 8.0 1.8/837.5 _ 11/828.3
6 834.0 3.0 9.0 1.5/832.5 11/823.0
7 827.6 2.0 6.0 2.0/825.6 10/817.6
8 818.9 2.0 6.0 2.0/816.9 11/807.9
9 806.1 4.0 10 None Observed 11/795.1
10 795.8 4.0 10 1.5/794.3 11/784.8
11 791.2 2.0 8.0 **2.5/788.7 11/780.2
12 780.4 3.0 10 2.0/778.4 11/769.4
13 770.0 4.0 10 None Observed 11/759.0
14 761.0 4.0 10 3.0/758.0 11/750.0
15 749.2 4.0 10 1.5/747.7 11/738.2
16 725.9 3.0 9.0 1.5/724.4 11/714.9
17 720.3 2.0 8.0 1.5/718.8 11/709.3
18 708.3 6.0 12 1.5/706.8 ***%11/797.3
19 697.2 6.0 None Observed 2.0/795.2 **E% 10/ 687.2
20 697.8 4.0 6.0 *E*%%2.5/695.3 11/786.8

* Indicates substantial sampler refusal depth.

** Indicates concrete/cobble fill.

*** Indicates organic clay observed to three feet and slightly organic clay observed to six feet.
**%% Indicates slight organic clay observed to eight feet.

*#%%* Indicates 0.5 feet of coal/ash/clinker observed to 2.5 feet.

Two composite samples were laboratory tested for engineering classification and to estimate
roadway soil engineering design parameters. One composite sample was of selected visually
classified Fat Clay soils and the other was a composite of selected more sandy or silty clay soils.

Soil classification and estimated engineering properties of the soils tested are as follows:
Native Soil Classification:

USCS (CH) Fat Clay and Fat Clay with Sand.

AASHTO A-7-6 Clayey Soil.

Frost Susceptibility/Drainage:

The clay soils are deemed to have a medium to low frost susceptibility and practically impervious
drainage characteristics.
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Subgrade Strength/Rating:
The clay soils are deemed to have very low subgrade strength and general subgrade rating of poor.

Compressibility:
The compressibility of the clay soils is judged to be high.

CBR/R-Value/K-Value:
Estimated values: CBR 3, R-Value 10 and K-Value 50 pci.

This report completes EPC’s work on this project to date. We must caution you that this report,
prepared for soils classification and estimated soil engineering parameters only, is not a complete
geotechnical engineering report. EPC cannot be responsible for possible misinterpretation of the
contents of the boring logs, or the strengths of the soils described in them. Soil samples from this
project will be saved for two months from the date of this report unless EPC is directed in writing to
do otherwise.

We would like to thank you for allowing EPC to be of service to you on this project. If you have
any questions or comments, please call us at (218) 727-1239 (w) or (218) 341-4536 (¢).

Sincerely,

C_ZWWL/
@ﬁé/dRL(lwW

Sr. Engineézing Tech.

Reviewed by:

Ei.Hége PE—

Principal Engineer

Enclosures: Location Map(s), Boring Logs, Cross-Sections and Laboratory Test Reports
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GEQTECH BH PLOTS 09G0502 SALO GLENWOOD.GPJ GINT US LAB.GDT 10/22/09

EPC Engineering & Testing
Geotechnical e Environmental e Materials Engineering
539 Garfield Avenue
Duluth, Minnesota 55802
CLIENT _Salo Engineering, Inc.

PROJECT NUMBER _09G0502

BORING NUMBER SB-09-1

PAGE 1 OF 1

PROJECT NAME _Glenwood Street Reconstruction

PROJECT LOCATION Duluth, MN

DATE STARTED _9/24/09 COMPLETED _9/24/09
DRILLING CONTRACTOR _EPC Engineering & Testing
DRILLING METHOD _HSA

LOGGED BY TS CHECKED BY GH
NOTES _Sta. 6+63, 10 L. East of Oakley.

GROUND ELEVATION _877.6 ft

GROUND WATER LEVELS:
AT TIME OF DRILLING _None

HOLE SIZE 6 Inch

AT END OF DRILLING _None

AFTER DRILLING _---

w o 5 . A SPTNVALUE A
N @
& |- |e L. > | oo |E |2 20 40 60 80
E I E ITo PuoEa 2ES s e PL  MC LL
SE|LE|IRS MATERIAL DESCRIPTION M >0 95 | 5823 &
> ] = &| = =152
LN £S5 |2E| @ap> | & 20 40 60 80
e o =z |© oz |8 |z
B (<,§ ﬁ ~ g g [JFINES CONTENT (%) OJ
co | 0.0 . 20 40 60 80
= 7 Inches Bituminous Pavement : : ; ;
] SILTY SAND (SM) (FILL) Brown, moist, with to trace 50-21-15-
L _ gravel, very dense relative density. SPT 83 16
T ! (36)
- 7 FAT CLAY (CH) Reddish brown, moist to wet, trace silt,
2.5 stiff consistency. /
875.0 —*= / :
_— SPT 8-5-6-7 :
N % ot g | 28 |
o -4 .‘/ Laboratory Test: Selected composite samples of visual Fat
Clay (CH) soils = AASHTO A-7-6 Clayey Soils, ASTM (CH) :
L a T Fat Clay, 100% passing 3/4" sieve, 86% passing #200 :
/ sieve, Atterberg Limits LL=67, PL=23, P|=44. :
2.6
5.0 / SPT 3-5-6-8 :
8725 % 3 50 a1 E‘
I~ N SANDY CLAY (CL-CH) Reddish brown, moist, trace silt
and gravel, hard to very stiff consistency.
10-16-17- 158 :
I S SPT| s | 18 ®
(33) :
870.0 -2
B i SPT 100 6-7-8-9
B -1 Cave-in level = none. 5 (15)
10.0
: Bottom of hole at 10.0 feet.
I




GEOTECH BH PLOTS 03G0502 SALO GLENWOOD.GPJ GINT US LAB.GDT 10/22/09

EPC Engineering & Testing
Geotechnical e Environmental @ Materials Engineering
539 Garfield Avenue
Duluth, Minnesota 55802
CLIENT _Salo Engineering, Inc.

PROJECT NUMBER _09G0502

BORING NUMBER SB-09-2

PAGE 1 OF 1

PROJECT NAME _Glenwood Street Reconstruction

PROJECT LOCATION _Duluth, MN

DATE STARTED _9/24/09 COMPLETED _9/24/09
DRILLING CONTRACTOR _EPC Engineering & Testing
DRILLING METHOD _HSA

LOGGED BY _TS CHECKED BY _GH
NOTES _Sta. 9+50, 13.5 R. West of 44th.

GROUND ELEVATION _861.2 ft

GROUND WATER LEVELS:
AT TIME OF DRILLING _None

HOLE SIZE 6 Inch

AT END OF DRILLING _None

AFTER DRILLING _-

W | 5 | A SPT N VALUE A
4 o N - | ®
o T Q tﬁ [>r- gg_)uDJ £ E 20 40 60 80
[P = = a P PL MC LL
<E|E % § MATERIAL DESCRIPTION w % g| 95 <->,<’ 58 |Z T e —I
['% = O [ ~ 4 .
u_:|| =) & g g 3 oM S22 15 |- 20 0 60 80
w FE- ~ |8 |X | OFINES CONTENT (%)
0.0 & 20 40 60 80
B ] 6 Inches bituminous Pavement : : : :
n il SILTY SAND (SM) (FILL) Brown, moist, with to trace
gravel, medium dense relative density. SPT 50-16-12-
860.0 I 1 42 11
: (28)
SANDY SILTY CLAY (CL-ML) (FILL) Grayish brown, moist
T to wet, trace gravel, stiff consistency.
25
—_— %2
N 74997 Laboratory Test: Selected composite samples of visual SPT 3-5-5-6
i % Silty (CL-ML) and Sandy (CL-CH) Clay soils = AASHTO 2 | 57| T0
7 %7 A-7-6 Clayey Soils, ASTM (CH) Fat Clay with sand, 100% p
- 1.5", 70% p #200, LL=51, PL=21, PI=30.
857.5 %
%!
- _‘. SANDY CLAY (CL-CH) (Couid Be FILL) Brown to reddish
brown, moist to wet, trace organics and gravel, stiff
B 7 consistency. :
B 7 6
5.0 SPT| o, | 2468 e
R 3 (10) :
855.0 7 FAT CLAY (CH) Reddish brown, moist to wet, trace gravel,
/ very stiff consistency. :
- - 2
A _/ SPT| o, [9-10-10-12 y
R / 4 (20)
75 %
852.5 “%
_ / SPT| oo | 1-8-97
5 A % Cave-in level = none. 5 7
i | 10.0 %
Bottom of hole at 10.0 feet.
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EPC Engineering & Testing

Geotechnical e Environmental ¢ Materials Engineering
539 Garfield Avenue

Duluth, Minnesota 55802

CLIENT _Salo Engineering, Inc.

PROJECT NUMBER _09G0502

BORING NUMBER

SB-09-3

PAGE 1 OF 1

PROJECT NAME _Glenwood Street Reconstruction

PROJECT LOCATION _Duluth, MN

DATE STARTED _9/24/09 COMPLETED _9/24/09
DRILLING CONTRACTOR _EPC Engineering & Testing

DRILLING METHOD _HSA

LOGGED BY _TS CHECKED BY _GH
NOTES _Sta. 12+63, 12 L. East of 44th.

GROUND ELEVATION _851.2 ft HOLE SIZE _6 Inch

GROUND WATER LEVELS:
AT TIME OF DRILLING _None

AT END OF DRILLING _None

AFTER DRILLING _-

wi ° B . A SPTNVALUE A
N |7}
g |- |o e |> | o |f = 20 40 60 80
EelEelzl LaEE| 223 [S.lEg] PL mMC LWL
ElaE|20 MATERIAL DESCRIPTION Ls 129 95 |[58(|28
ooy |2 £S5 |0Z| mo> |£5/22] 20 40 60 80
= o =2z |g oz ¢ |Z S
w S | S |% | OOFINES CONTENT (%) O
0.0 ¢ 20 40 60 80
n ] 7 inches bituminous Pavement, : : : :
. - SILTY SAND (SM) (FILL) Brown, moist, with to trace 5.
N gravel, medium dense relative density. SPT 38 50-16-9-10 : :
850.0 1 (25)
] 7 FAT CLAY (CH) Reddish brown, wet, trace silt, sand and
T _/ gravel, stiff consistency. E ;
25 / L
_/ SPT 3-4-5-7 L
- % 2|17 e -
847.5 7] %
- Lso % SPT 3-7-7-8 L
L % X 3 | %01 Tag —
845.0 ﬁ%
] / 22 -
. _/ SPT 9-8-9-9 ; Lo
] % a | 57| Tun A e L
8425[ ‘/ y
i _/ SPT| ;5 |6-7-11-11 o P
- 4 % Cave-in level = none. 5 (18) ;
10.0 4 o
Bottom of hole at 10.0 feet. : :
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EPC Engineering & Testing

Geotechnical @ Environmental » Materials Engineering
539 Garfield Avenue

Duluth, Minnesota 55802

CLIENT _Salo Engineering, Inc.

PROJECT NUMBER _09G0502

BORING NUMBER SB-09-4

PROJECT NAME _Glenwood Street Reconstruction

PAGE 1 OF 1

PROJECT LOCATION _Duluth, MN

DATE STARTED _9/24/09 COMPLETED _9/25/09
DRILLING CONTRACTOR _EPC Engineering & Testing

DRILLING METHOD _HSA

LOGGED BY _TS CHECKED BY _GH
NOTES _Sta. 15+74, 13 R. East of 45th.

GROUND ELEVATION _843.8 ft

GROUND WATER LEVELS:
AT TIME OF DRILLING _None

HOLE SIZE _6 Inch

AT END OF DRILLING _None

AFTER DRILLING _---

> w € g E A SPTNVALUE A
o T Q i > wid | § 20 40 60 80
E_|E_IT W k5| 2EQ | 5 1k PL M LL
<e|ae|z8 MATERIAL DESCRIPTION wi (US| 322 |$5|2€ E MC b
> wi <> = x| A =58
w o ?D: %g 8v m8; ; > 20 40 60 80
w s | = |$ |& | OFINES CONTENT (%) O
0.0 ¢ 20 40 60 80
7 Inches bituminous pavement. : : : :
B _ SILTY SAND (SM) (FILL) Brown, dry, with to trace gravel, 50-10-13- 4.1
R i medium dense relative density. SPT 38 13
842.5 ! 23)
-] ’// FAT CLAY (CH) Reddish brown, moist to wet, trace gravel,
B 7 / stiff to very stiff consistency.
- .25 %
-1 / SPT| o | 3343
No recovery in Sample 2. Auger cuttings revealed clay from 2 7)
- - / 2 to 4 feet.
840.0 %
i 150 % SPT 1-5-6-9
% X 3 1501 Ay
837.5 %
- _/ ' SPT 9-11-10-10
% 4 | 5 @1
A %
i _% Cave-in level = none.
835.0 / SPT| 4, | 1-3-48- ® : : os
- . 5 50/4" S
Substantial sampler refusal (cobble, boulder or bedrock) at : : :
B . / 9.8 feet.
|
Bottom of hole at 9.8 feet.
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EPC Engineering & Testing
Geotechnical @« Environmental s Materials Engineering
539 Garfield Avenue

~ Duluth, Minnesota 55802

CLIENT _Salo Engineering, Inc.

PROJECT NUMBER _09G0502

BORING NUMBER SB-09-5

PAGE 1 OF 1

PROJECT NAME _Glenwood Street Reconstruction
PROJECT LOCATION _Duluth, MN

DATE STARTED 9/25/09 COMPLETED _9/25/09
DRILLING CONTRACTOR _EPC Engineering & Testing

DRILLING METHOD _HSA

LOGGED BY TS CHECKED BY GH
NOTES _Sta. 19+85, 12 L. At Crosley Intersection.

GROUND ELEVATION 839.3 ft
GROUND WATER LEVELS:
AT TIME OF DRILLING _None
AT END OF DRILLING _None

AFTER DRILLING

HOLE SIZE _6 Inch

w e s . A SPTNVALUE A
N ]
§ | |o e |z 228 | § E 20 40 60 80
E_ =T Qa = |E PL MC LL
<g|kg|z8 MATERIAL DESCRIPTION ws |Us| 86237 | g§|2T —e—
i - L5 85 5’8; o= gv 20 40 60 80
d
m © = |0 < |§ |Z | DFINES CONTENT (%) O
0.0 = 20 40 60 80
3 Inches Bituminous Pavement. : : : :
s 5 Inches Concrete. s
- - SILTY SAND (SM) (FILL) Brown, moist, with gravel, loose @
- - relative density. :
- -
837.5 :
i SANDY CLAY (CL-CH) Brown, moist, trace gravel, stiff SPT 2.3-4-5
N consistency. 1 8 ) x :
- .25
I 12
] SST 50 4-8-5).7 ie
835.0 :
- 5.0
- . 157
L] SPT| . | 6589 :
3 (13) T
832.5 i ) Cave-in level = 7 feet.
" V FAT CLAY (CH) Reddish brown, wet, trace gravel, very stiff
B 175 / to stiff consistency.
R i 398
L _/ SPT| oo | 6979
% 4 (16)
830.0 %
100 / SPT 3-6-6-7
% 5 | 90| T12)
Bottom of hole at 11.0 feet.




EPC Engineering & Testing BORING NUMBER SB-09-6

GEQTECH BH PLOTS 08G0502 SALO GLENWOOD.GPJ GINT US LAB.GDT 10/22/09

Geotechnical e Environmental e Materials Engineering PAGE 1 OF 1
539 Garfield Avenue
Duluth, Minnesota 55802
CLIENT _Salo Engineering, Inc. PROJECT NAME _Glenwood Street Reconstruction
PROJECT NUMBER 09G0502 : PROJECT LOCATION Duluth, MN
DATE STARTED _9/25/09 COMPLETED 9/25/09 GROUND ELEVATION 834 ft HOLE SIZE _6 Inch
DRILLING CONTRACTOR _EPC Engineering & Testing GROUND WATER LEVELS:
DRILLING METHOD HSA AT TIME OF DRILLING _None
LOGGED BY TS CHECKED BY _GH AT END OF DRILLING None
NOTES _Sta. 22+80, 12 R. West of 47th.’ AFTER DRILLING --—
W e 5| A SPT NVALUE A
© o
& |- |e So > | 0@ | £ S 20 40 6080
E_E_|To Wy 253 i |lEe PL MC LL
SElaE %o MATERIAL DESCRIPTION Ws |58 951 | 5228 —e—
o |4 %—‘ 15 |8€ @3> |£7(2°% 20 40 e0 80
L g o ~ 1% g O FINES CONTENT (%) OO
0.0 & 20 40 60 80
-_ 3 Inches Bituminous Pavement. : : : :
6 Inches Concrete.
- -+ 1.5
i SILTY CLAYEY SAND (SC-SM) (FILL) Brown, wet, with to ®
T 7 little gravel. : :
832.5
SANDY CLAY (CL-CH) Brown, moist to wet, medium 24{2 :
consistency. 1.3 :
| 1 i SPT 25 3-1-3-3 ®
! “) v o
i 25 L
T 7 FAT CLAY (CH) Reddish, wet, trace gravel, medium to Stiff
/ consistency. : :
305
830.0 _/ SPT 1-3-4-6 AR
% 5 | 50 ) A § ] :
i 5.0 2 Do
/ 32,0 :
- _/ SPT 2-4-56 S
% 3 67 ©) A [ ]
8275 % P
- T “/ Cave-in level = 7 feet.
i 7.5 / L
%9
e / SPT 2-3-5-7 : :
% a |97 Ty 40
825.0 _% D
/ Trace silt at 9 feet.
/ %07 |
i 10.0 / SPT| o | 2469 X ~
% 5 (10) :
Bottom of hole at 11.0 feet.




EPC Engineering & Testing

Geotechnical « Environmental e Materials Engineering
539 Garfield Avenue

Duluth, Minnesota 55802

CLIENT _Salo Engineering, Inc.

PROJECT NUMBER _09G0502

BORING NUMBER SB-09-7

PAGE 1 OF 1

PROJECT NAME _Glenwood Street Reconstruction

PROJECT LOCATION _Duluth, MN

DATE STARTED _9/30/09 COMPLETED 9/30/09
DRILLING CONTRACTOR _EPC Engineering & Testing

DRILLING METHOD _HSA

LOGGED BY _TS CHECKED BY _GH
NOTES _Sta. 25+93, 12 L. East of 47th.

GROUND ELEVATION 8276 ft
GROUND WATER LEVELS:
AT TIME OF DRILLING _None

HOLE SIZE 6 inch

AT END OF DRILLING _None

AFTER DRILLING _---

W e 5 . A SPT N VALUE A
© @
5 Q So |> wm | |8 20 40 60 80
E_E |To FWEe] 253 i Ee PL MC LL
<E|ag|T MATERIAL DESCRIPTION Us |50 95 | 58128 —e——
oo |ETEs > 85 mgz o= gv 20 40 60 80
] -3
m © =< | < |3 |E | CIFINES CONTENT (%) 0
anz sl 0.0 ¢ 20 40 60 80
B 2 Inches Bituminous Pavement. R
L 3 4 Inches Concrete. :
[~ 7 SILTY SAND (SM) (FILL) Brown, moist, with to trace
gravel, dense relative density. SPT| 5 50'2121'1 5- oo
[ ! (37) [
-4 SANDY SILTY CLAY (CL-ML) (FILL) Dark brown, moist to /o
25 wet, little gravel, trace organics, stiff consistency. [ :
825.0 —= ; :
g 110/ E
7777 SPT| . | 4-5-6-8 N
L . Y 2 (11) : :
447 254
L 59 @
B - CLAY (CL-CH) (Could Be FILL) Dark brown to brown to : :
reddish brown, moist to wet, trace gravel, organics and : :
R I g wood, stiff consistency. :
305
822.5 -0 X SET a7 | &5 o
- 4 Cave-in level = 7 feet. 23;
SPT 3-5-5-6
1 * . 4 | 50 (10) A f.
820.0 -5
- - / FAT CLAY (CH) Reddish brown, wet, trace silt and gravel,
/ stiff consistency. :
- 186
_ _/ SPT| g | 3-4-8:10 e
A % 5 (12) :
N
Bottom of hole at 10.0 feet.

GEOTECH BH PLOTS 03G0502 SALO GLENWOOD.GPJ GINT US LAB.GDT 10/22/09
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EPC Engineering & Testing

Geotechnical ¢ Environmental « Materials Engineering
539 Garfield Avenue

Duluth, Minnesota 55802

CLIENT _Salo Engineering, Inc.

PROJECT NUMBER _09G0502

BORING NUMBER SB-09-8

PAGE 1 OF 1

PROJECT NAME _Glenwood Street Reconstruction

PROJECT LOCATION _Duiuth, MN

DATE STARTED 9/27/08 ~ COMPLETED 9/27/09
DRILLING CONTRACTOR EPC Engineering & Testing

DRILLING METHOD _HSA

LOGGED BY _TS CHECKED BY _GH
NOTES _Sta. 28+78.5, 12 R. West of 48th.

GROUND ELEVATION 8189 ft HOLE SIZE 6 Inch

GROUND WATER LEVELS:
AT TIME OF DRILLING _None

AT END OF DRILLING None

AFTER DRILLING _---

w ° g : A SPT N VALUE A
& | |@ S, > | _om E |3 20 40 60 80
E_lE.|Zo CRES| 253 i lEe PL MC LL
SELE|ZO MATERIAL DESCRIPTION WS |9 95% | 52|28 [ NS—
1t a |- %:z) 8@, m8; - R 20 40 60 80
) @
w © g o = 18 |Z | TIFINES CONTENT (%) ]
- 20 40 60 80
2 Inches Bituminous Pavement. : : : :
- - 4 Inches Concrete. 4o
SILTY CLAYEY SAND (SC-SM) (FILL) Brown, moist, with T ®
- _ to trace gravel, loose relative density. :
817.5
I SPT| o | 4-2-24 A :
SANDY CLAY (CL-CH) (FILL) Dark brown to brown, wet, 1 4) : :
| 425 trace gravel and wood, medium consistency. 22-‘;“
815.0 ad
SPT 2-2-3-5 ; :
S 2 | ¥ 49
- .50 :
7 FAT CLAY (CH) Brown, wet, trace gravel, medium :
L N / consistency. :
‘339
- j% SET 50 2‘%;‘)1‘6 A @
812.5 / :
i —% Trace gray mottling at 7 feet.
= 175 / :
% SPT 2336 "z
L] % |58 70 A °
L - 100 / SPT| 4o | 1334 o
/ Cave-in level = none. 5 (6) :
Bottom of hole at 11.0 feet.
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EPC Engineering & Testing

Geotechnical e Environmental e Materials Engineering
539 Garfield Avenue

Duluth, Minnesota 53802

CLIENT _Salo Engineering, inc.

PROJECT NUMBER _09G0502

BORING NUMBER SB-09-9

PAGE 1 OF 1

PROJECT NAME Glenwood Street Reconstruction

PROJECT LOCATION _Duluth, MN

DATE STARTED _9/30/09 COMPLETED _9/30/09
DRILLING CONTRACTOR _EPC Engineering & Testing

DRILLING METHOD HSA

LOGGED BY _TS CHECKED BY _GH
NOTES _Sta 31+80, 10 L. West of 49th.

GROUND ELEVATION _806.1 ft

GROUND WATER LEVELS:
AT TIME OF DRILLING _None

HOLE SIZE 6 inch

AT END OF DRILLING _None

AFTER DRILLING -

w < 3 . A SPT N VALUE A
& |+ |o So > .23 | g 204060 £0
E_|=.|ZT &) = Ex LL
<g|lhig|zd MATERIAL DESCRIPTION we Yy 957 | 28|28 e —1
Lo |8 |z £5 || 83> |£7|2°] 20 40 60 80
—d @
m] o z iy = 1% |Z | OFINES CONTENT (%) 0
0.0 * 20 40 680 80
- b 4 Inches Bituminous Pavement. : 0 :
B s 6 Inches Concrete.
805.0 a SANDY CLAY (CL-CH) (FiLL) Brown, moist to wet, with to
little gravel, stiff consistency.
14.4
_— SPT | 45 | 6-7-46 :
R ~ 1 (11) T :
2.5
- -4 ] CLAY (CL-CH) (Could Be FILL to 5 feet) Brown, wet, trace
organics, gravel and silt, stiff consistency.
8025+ A :
27.2
SPT 4-5-5-9 ;
I S 2 | %8| "o A | e
L Ny B
5.0 5
] SPT 4-5-8-12 42
800.0 - 3 67 (13) A .
- 7 FAT CLAY (CH) Reddish brown, wet, trace gravel, stiff to
75 / very stiff consistency.
28.3
B _/ SPT 67 3-6-8-9 A ®
- -1 / Cave-in level = 8 feet. 4 (14) :
7975 A %
10.0 SPT 50 4-7-9-10 ' g
I / 5 (16) ;
Bottom of hole at 11.0 feet.
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EPC Engineering & Testing

Geotechnical ¢ Environmental  Materials Engineering
539 Garfield Avenue

Duluth, Minnesota 35802

CLIENT _Salo Engineering, Inc.

PROJECT NUMBER _09G0502

BORING NUMBER SB-09-10

PAGE 1 OF 1

PROJECT NAME _Glenwood Street Reconstruction
PROJECT LOCATION Duluth, MN

DATE STARTED 9/27/09 COMPLETED _9/27/09
DRILLING CONTRACTOR EPC Engineering & Testing

DRILLING METHOD _HSA

LOGGED BY _TS CHECKED BY _GH
NOTES _Sta. 34+88, 13 R. West of 49th.

GROUND ELEVATION 7958 ft
GROUND WATER LEVELS:
AT TIME OF DRILLING _None
AT END OF DRILLING _None

AFTER DRILLING

HOLE SIZE 6 Inch

w e 5 E A SPT N VALUE A
Z o © — T
o -~ £ 20 40 60 80
e _|E_|Zo Fo kg 223 |8 |Co R Me
<E|aglLo MATERIAL DESCRIPTION Hs |>C| 055 58(Z8 ———|
o a8 |z L5 3% @32 [27|27] 20 40 60 80
o | @
W © g 4 = 1% % | OOFINES CONTENT (%)
0.0 i 20 40 60 80
4 Inches Bituminous Pavement. : : : :
L 6 Inches Concrete. 5
795.0 e
- i SILTY CLAYEY SAND (SC-SM) (FILL) Brown, wet, little : :
| gravel. :
i SANDY CLAY (CL-CH}) (FILL) Dark brown, moist to wet, :
- 1 | trace gravel, stiff consistency. SPT| ,, | 3446 17-:
1 ® T -
125 L
7905/ v/ FAT CLAY (CH) (Could Be FILL to 5 feet) Brown to reddish
T brown, moist to wet, trace sand near surface, trace gravel, :
L . / medium to stiff consistency. : :
- = 264
| SPT 2-2-3-4 ; :
- .50 2 :
790.0 % P
L] SPT 3-4-7-8 <o
% | o | 24 IS
SPT 2-4-6-6 : :
787.5| —% a | %71 "do) 4. e
10.0 / SPT| g | 46-7-10 :
/ Cave-in level = none. 5 (13)
a5 4
i 7/
Bottom of hole at 11.0 feet.




GEQOTECH BH PLOTS 08G0502 SALO GLENWOOD.GPJ GINT US LAB.GDT 10/22/09

EPC Engineering & Testing

Geotechnical ¢ Environmental e Materials Engineering
539 Garfield Avenue

Duluth, Minnesota 55802

CLIENT _Salo Engineering, inc.

PROJECT NUMBER _09G0502

BORING NUMBER SB-09-11

PROJECT NAME _Glenwood Street Reconstruction

PAGE 1 OF 1

PROJECT LOCATION _Duluth, MN

DATE STARTED _9/28/09 COMPLETED _9/30/09
DRILLING CONTRACTOR _EPC Engineering & Testing

DRILLING METHOD _HSA

LOGGED BY _TS CHECKED BY GH
NOTES _Sta. 37+86, 13 L. West of 50th.

GROUND ELEVATION 791.2 ft

GROUND WATER LEVELS:
AT TIME OF DRILLING _None

HOLE SIZE _6 Inch

AT END OF DRILLING _None

AFTER DRILLING _--—-

wo | 5ol A SPT N VALUE A
& | |e S |> .28 | § S 20 40 60 80
E z a £ lE P
<g|ae|zd MATERIAL DESCRIPTION we 95| 522 | 85|28 L
o |ETIes 15 |8%| 833 |£7|2° 20 40 60 80
i © s “ e ~ | § |% | OFINES CONTENT (%) O
0.0 £

2 Inches Bituminous Pavement.

6 Inches Concrete.

1]

7g0.0[ organics, with to trace sand and gravel.

SAND CLAY (CL-CH) (FILL) Grayish brown, wet, trace

SPT1 100 | 50/4

- . CONCRETE or COBBLE (FILL)

2.5

T
H

medium to stiff consistency.

H

i
1

5.0

Trace silt mottling at 5 feet.

7.6

T
]

Cave-in level = 8.5 feet.

i

10.0

FAT CLAY (CH) (Could Be FILL to 5 feet) Brown to reddish
brown, wet, trace organics near surface, trace gravel,

XSET 50 4-%_—/‘)3-6
><S§T 50 4-(‘:-(5)5)-7
XSET 50 2-(51-$)-8
XSET 53 2-(61-26)-8

Bottom of hole at 11.0 feet.

20 40 - 60 80

198 : : :
L : : LO>>4

313




EPC Engineering & Testing BORING NUMBER SB-09-12

GEOTECH BH PLOTS 09G0502 SALO GLENWOOD.GPJ GINT US LAB.GDT 10/22/09

Geotechnical e Environmental s Materials Engineering PAGE 1 OF 1
539 Garfield Avenue
Duluth, Minnesota 55802
CLIENT _Salo Engineering, Inc, PROJECT NAME _Glenwood Street Reconstruction
PROJECT NUMBER _09G0502 PROJECT LOCATION _Duluth, MN
DATE STARTED _9/27/09 COMPLETED _9/27/09 GROUND ELEVATION 780.4 ft HOLE SIZE 6 Inch
DRILLING CONTRACTOR _EPC Engineering & Testing GROUND WATER LEVELS:
DRILLING METHOD HSA AT TIME OF DRILLING None
LOGGED BY _TS CHECKED BY GH AT END OF DRILLING None
NOTES _Sta. 40+91, 12 R. West of 51st. AFTER DRILLING ---
w £ § . A SPTNVALUE A
% T Q > E " wig | § E 20 40 60 80
E_le_|To W Eg| 2532 i Ee PL MC LL
SElag|%Q MATERIAL DESCRIPTION vs |59 952 |58 28 —e—
o |8 %-‘ 15 |8€| 383 €722 20 40 60 s
w s |E ~ 1§ |% | OFINES CONTENT (%) O
> 20 40 60 80
3 Inches Bituminous Pavement. : : : :
780.0 - 7 Inches Concrete.
B T N SILTY SAND (SM) Brown, wet, trace clay and gravel,
medium dense relative density. 1.2
R 4 i @
- -4 SPT 38 9-6-34 A
V FAT CLAY (CH) Reddish brown, wet, trace gravel, stiff 1 (9)
R 4 25 / consistency.
777.5] %
/
- . _/ SPT 2-4-6-6 : :
i % X 51142 | %00 SN
50 /
/ 252
L1 / SPT 1-4-8-9 :
% £ e8| se
772.5 / 2:7-1
SPT 2-6-7-11 :
L 4 % 4 | 58 (13) A 5 ®
L —% Trace silt mottling at 9 feet.
/ 232
- 4100 / SPT| go | 3679 :,
Cave-in level = none. 5 (13) :
770.0 /
i Bottom of hole at 11.0 feet.
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EPC Engineering & Testing

Geotechnical e Environmental e Materials Engineering
539 Garfield Avenue

Duluth, Minnesota 55802

CLIENT _Salo Engineering, Inc.

PROJECT NUMBER _09G0502

BORING NUMBER SB-09-13

PROJECT NAME _Glenwood Street Reconstruction

PAGE 1 OF 1

PROJECT LOCATION _Duluth, MN

DATE STARTED _9/28/09 COMPLETED 9/28/09
DRILLING CONTRACTOR _EPC Engineering & Testing

DRILLING METHOD _HSA

LOGGED BY _TS CHECKED BY _GH
NOTES _Sta. 43+90, 10 L. East of 51st.

GROUND ELEVATION _770 ft
GROUND WATER LEVELS:
AT TIME OF DRILLING _None

HOLE SIZE 6 Inch

AT END OF DRILLING _None

AFTER DRILLING _--

w ° 5 . A SPTNVALUE A
z o % x |> wid | E |2 2040 60 80
= Tr |= w (k= ES | £
E _|E_|T a| 3 £-|E PL MC LL
<glfie|zd MATERIAL DESCRIPTION wd |We 337 |E5|28 e ]
> w = = £ =%
o |4 EED—' 15 Q| 83> |£7|2°_20 40 60 &0
Y| 3:) gé ~ fs g [JFINES CONTENT (%) 3
770.0]| 0.0 & 20 40 60 80
4 Inches Bituminous Pavement. : : : :
R -+ 6 Inches Concrete. 2o.§
S o
R £ m SANDY SILTY CLAY (CL-ML) (FILL) Brown, moist, with to : :
trace sand and gravel.
T SANDY CLAY (CL-CH) Brown, moist to wet, trace gravel, :
medium consistency. SPT 2.3.3-6 223 :
» 4 4 1 46 ® :
®) x ®
767.5| 2.5 L
T V FAT CLAY (CH) Brown to reddish brown, moist to wet,
/ trace gravel, stiff consistency. : :
% SPT 3679 <
a £ - % 2 58 (13) L.
765.0] 5.0 ?
/ 59.2
B iR _/ SPT 4-7-7-8 : :
% X 3 67 (14) A ®
762.5| 7.5 ? L
| _/ SPT| 4 | 26:6-10 1%
/ Cave-in level = 8 feet. 4 (12) :
760.0| 10.0 % SPT| ,5 | 3769 25;'7‘
/ 5 (13) :
Bottom of hole at 11.0 feet.




EPC Engineering & Testing

Geotechnical e Environmental ¢ Materials Engineering
539 Garfield Avenue

Duluth, Minnesota 55802

BORING NUMBER SB-09-14

PAGE 1 OF 1

CLIENT _Salo Engineering, Inc. PROJECT NAME _Glenwood Street Reconstruction

PROJECT NUMBER _09G0502 PROJECT LOCATION _Duluth, MN

DATE STARTED _9/27/09 COMPLETED _9/27/09 GROUND ELEVATION _761 ft HOLE SIZE _6 Inch

GROUND WATER LEVELS:
AT TIME OF DRILLING _None

DRILLING CONTRACTOR _EPC Engineering & Testing
DRILLING METHOD HSA

LOGGED BY _TS CHECKED BY _GH AT END OF DRILLING _None

GEOTECH BH PLOTS 09G0502 SALO GLENWOOD.GPJ GINT US LAB.GDT 10/22/09

NOTES _Sta. 46+86, 13 R. West of 52nd. AFTER DRILLING -
w < 5 . A SPTNVALUE A
N @
& |- |e S |> LoD | S 20 40 60 80
E_|E_IT a i-|E PL MC L.
SE EE (28 MATERIAL DESCRIPTION wd |Ys| 523 |E5|28
o |8 |z 15 (9% @53 |£7|2° 20 40 &0 w0
m e < Y = 1% |Z | OFINES CONTENT (%) O
(/2] 14 ‘g (o]
0.0 20 40 60 80
4 Inches Bituminous Pavement. : : : :
- . 6 Inches Concrete. 1.2
@ :
760.0 i SILTY SAND (SM) (FILL) Brown, moist, little gravel, :
medium dense relative density.
—_— N SPT| o | 6723
SANDY SILTY GRAVEL (GP) (FILL) Dark brown, wet, 1 @)
25 loose relative density. g9
m ] y FAT CLAY (CH) Reddish brown, moist to wet, trace gravel,
7575 / stiff consistency.
249
S -/ SPT 3-4-6-8 ;
é 5 50 (10) A §.
7 e
755.0 _/ SPT 2-5-8-10 :
% X 3 50 (13) A ® :
L 75 ?
2:9.2 :
] B SPT 3-5-7-10 : :
% 4 | %%y 4.0
752.5 | % :
7 z
i 10.0 / SPT 3478 :
% 5 | 871 Ty —®
750.0 é
Bottom of hole at 11.0 feet.




EPC Engineering & Testing

Geotechnical e Environmental e Materials Engineering
539 Garfield Avenue

Duluth, Minnesota 35802

BORING NUMBER SB-09-15

PAGE 1 OF 1

CLIENT _Salo Engineering, inc. PROJECT NAME _Glenwood Street Reconstruction

PROJECT NUMBER _09G0502 PROJECT LOCATION _Duluth, MN

DATE STARTED _9/28/09 COMPLETED _9/28/09 GROUND ELEVATION _749.2 ft HOLE SIZE _6 Inch

DRILLING CONTRACTOR _EPC Engineering & Testing
DRILLING METHOD HSA

GROUND WATER LEVELS:
AT TIME OF DRILLING _None

LOGGED BY _TS CHECKED BY _GH AT END OF DRILLING _None

NOTES _Sta. 49+91, 10 L. East of 52nd. AFTER DRILLING

GEOTECH BH PLOTS 09G0502 SALO GLENWQOD.GPJ GINT US LAB.GDT 10/22/09

W | | A SPTNVALUE A
§ |- |o Fe |z 200 |5 S 20 40 60 80
E_|E_IT =) -k PL MC LL
<glhg|zd MATERIAL DESCRIPTION wd Us 637 |E5|28
> 1] <Y = Z| = 52 |5 g
i o 14 %g 8V mS; 2,; >_" 20 40 60 80
o © =< |W = | |Z | OFINES CONTENT (%) O
0.0 ¢ 20 40 60 80
N 4 4 Inches Bituminous Pavement. : : : :
L 6 Inches Concrete. 140 °
L _ ®:
L 4 SANDY SILTY CLAY (CL-ML) (FILL) Brown, moist, with to :
= - trac sand and gravel.
747.5 7 FAT CLAY (CH) Reddish brown, moist to wet, trace gravel
and sand, stiff consistency. e 284
I / SPT| 4o | 4467 ®
A 1 (10) x ;
25 / §
" i SILTY CLAY (CL-ML) Reddish brown, moist, trace siit :
mottling, trace gravel, very stiff consistency. :
B 4 2 _5
7 SPT| o5 | 37912 .
745.0 / 2 (16) 5
n . 4 :
50 W :
R N FAT CLAY (CH) Reddish brown to brown, moist to wet, :
/ trace silt mottling, trace gravel, very stiff to stiff consistency. :
L _/ SPT 5-7-10-11 ¢
L % 3|97 |7 an !
742.5 ‘%
7.5 %
_/ SPT 3-5-8-10 i
b % A RCE RS ?
740.0 % :
10.0 / SPT| o | 3579 25?‘7‘
N / Cave-in level = none. 5 (12) :
Bottom of hole at 11.0 feet.
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EPC Engineering & Testing

Geotechnical @ Environmental e Materials Engineering
539 Garfield Avenue

Duluth, Minnesota 55802

CLIENT _Salo Engineering, Inc.

PROJECT NUMBER _09G0502

BORING NUMBER SB-09-16

PAGE 1 OF 1

PROJECT NAME _Glenwood Street Reconstruction

PROJECT LOCATION _Duluth, MN

DATE STARTED 9/27/09 COMPLETED _9/27/09
DRILLING CONTRACTOR EPC Engineering & Testing

DRILLING METHOD _HSA

LOGGED BY _TS CHECKED BY _GH
NOTES _Sta. 54+24, 13 R. East of 53rd.

GROUND ELEVATION 7259 ft

GROUND WATER LEVELS:
AT TIME OF DRILLING _None

HOLE SIZE _6 Inch

AT END OF DRILLING _None

AFTER DRILLING _---

W e 5 | A SPT N VALUE A
© ]
& |- |o e |> | _o@ |t g 20 4060 80
EolEo|Z0 FH Bl BE3 i |Ea PL MC LL
E|aE|ko MATERIAL DESCRIPTION YHs >0 95 |sEIZ8 —e—
o |87 2= g5 892 m8; a~ gv 20 40 60 80
- Q
i © == | = |3 |Z | CIFINES CONTENT (%) O
0.0 & 20 40 60 80
3 Inches Bituminous Pavement. : : : :
- - 6 Inches Concrete.
L 76
725.0 X SILTY CLAYEY SAND (SC-SM) (FILL) Brown, dry to moist, ®
i T with to little gravel. :
i ’/ FAT CLAY (CH) (Could Be FILL to 5 feet) Brown to reddish :
I brown, moist to wet, trace gravel, medium to stiff SPT 3.4.2.4 205
] / consistency. 4 |33 ) T é
L 4 25 %
7225 %
265.4
_—r _/ SPT 3-6-6-6 :
é 2 | 33| Tay @
- .50 / §
% Trace silt mottling from from 5 to 9 feet. :
720.0 % SPT b
] 10-9-6-6 ‘
% 3 | B (s it
L4 / SPT| .. | 2368 )
4 (9)
717.5 %
7
L 1100 / SPT 2456 :
% 5 %] "o @
715.0 é
- Bottom of hole at 11.0 feet.
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CLIENT _Salo Engineering, inc.

EPC Engineering & Testing

Geotechnical # Environmental  Materials Engineering
539 Garfield Avenue

Duluth, Minnesota 55802

PROJECT NUMBER _09G0502

BORING NUMBER SB-09-17

PAGE 1 OF 1

PROJECT NAME _Glenwood Street Reconstruction

PROJECT LOCATION _Duluth, MN

DATE STARTED _9/27/09
DRILLING CONTRACTOR _EPC Engineering & Testing
DRILLING METHOD _HSA

LOGGED BY _TS

COMPLETED _9/27/09

CHECKED BY _GH

NOTES _Sta. 57+26, 7 L. West of 54th.

AFTER DRILLING

GROUND ELEVATION 7203 ft
GROUND WATER LEVELS:
AT TIME OF DRILLING _None

HOLE SIZE _6 Inch

AT END OF DRILLING _None

©)

w © 3 . A SPTNVALUE A
5 3 Cr |> o |2 |5 20 40 60 80
E IE _ITo E:g Al 253 | £0 B PL MC LL
<E|aE RS MATERIAL DESCRIPTION W SCc| O5x 58 |Z28
> L < = ] 2|5e
] I 2 =| o -
0 w O..J %z 81 8; : >_‘-’ 20 40 60 80
u 3 |8 = |8 |X | OFINES CONTENT (%) O
0.0 & 20 40 60 80
720.0 2 Inches Bituminous Pavement. : : :
6 Inches Concrete. os
o &R . N N
T SILTY SAND (SM) (FILL) Brown, dry, with to trace gravel, ® . :
& trace clay. : :
V FAT CLAY (CH) Reddish brown, moist to wet, trace gravel, :
B . ) medium to stiff consistency. SPT ag | 2-3-4-4 ‘22.:8’
1 %) 4+ ®
» 125 / :
717.5 % , :
SPT 2-36-7 -
_ % X 9 33 @) Ak .
715.0 % Trace silt mottling at 5 feet. :
| | / : 358
_% SET| o7 zase A @
- .75 %
712.5 398
| / SPT| g5 | 2355 1 e
% Cave-in level = 8 feet. 4 (8) : :
- 400 % X SPT| ,oq | 24-5:8 02
%

Bottom of hole at 11.0 feet.




EPC Engineering & Testing

Geotechnical e Environmental » Materials Engineering
539 Garfield Avenue

Duluth, Minnesota 55802

CLIENT _Salo Engineering, Inc.

PROJECT NUMBER _09G0502

BORING NUMBER SB-09-18

PAGE 1 OF 1

PROJECT NAME _Glenwood Street Reconstruction

PROJECT LOCATION _Duluth, MN

DATE STARTED _9/27/09 COMPLETED 9/27/09
DRILLING CONTRACTOR _EPC Engineering & Testing

DRILLING METHOD _HSA

LOGGED BY _TS CHECKED BY _GH
NOTES _Sta. 61+41 12 R. West of 57th.

GROUND ELEVATION _708.3 ft
GROUND WATER LEVELS:
AT TIME OF DRILLING None
AT END OF DRILLING _None

AFTER DRILLING

HOLE SIZE _6 Inch

w © B . A SPTNVALUE A
d o
& |- |o So x| o |E g 20 40 6080
= _ T al s i-|E PL MC LL
<g|ae|zg MATERIAL DESCRIPTION wd \Ws| 532 |£8|28
o |8 |z~ .5 |§E| @32 |¢ 2% 20 40 60 &0
wed @
o © == |0 =13 |& | OFINES CONTENT (%) O
0.0 &~ 20 40 60 80
6 Inches Bituminous Pavement. : : : :
707.5 - 6 Inches Concrete. 7 ®
i SILTY SAND (SM) (FILL) Brown, moist, trace gravel.
i Tt ORGANIC CLAY (OL-OH) Dark grayish brown, moist to
[~ 1 [ wet, trace black wood, trace gravel, medium consistency. SPT 3-1-1-4 1326
o BiRR 1 38 2 . @
B N [ :
25 11t :
[ Organic content = 6.1% (MNDOT Classification "Organic"). :
B B [
- 7 FAT CLAY (CH) Dark brown to brown to reddish brown,
705.0 . . .
wet, trace gravel, trace organics near surface, stiff to very
r N / stiff consistency. :
- R 3
] / SPT| oo | 2357 e
Organic content at 3.5 feet = 2.1% (MNDOT Classification 2 (8) :
- / "Slightly Organic”). :
[ 5.0 /
Organic content at 5.5 feet = 1.6% (MNDOT Classification
- / "Slightly Organic").
702.5 / :
I / spT| o | 7709 e
/ 3 (15) g
) 2
K 7 / SPT 5-8-8-21
L ] 42
700.0 % 4 (16)
i -% Sample 5 pushed rock.
T 1400 / SPT| g | 120018
/ Cave-in level = none. 5 29)
o %
I 7
Bottom of hole at 11.0 feet.

GEOTECH BH PLOTS 08G0502 SALO GLENWOOD.GPJ GINT US LAB.GDT 10/22/09
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EPC Engineering & Testing BORING NUMBER SB-09-19
Geotechnical « Environmental e Materials Engineering PAGE 1 OF 1
539 Garfield Avenue
Duluth, Minnesota 55802
CLIENT _Salo Engineering, Inc. PROJECT NAME _Glenwood Street Reconstruction
PROJECT NUMBER 09G0502 PROJECT LOCATION _Duluth, MN
DATE STARTED _9/27/09 COMPLETED _9/27/09 GROUND ELEVATION 697.2 ft HOLE SIZE 6 Inch
DRILLING CONTRACTOR _EPC Engineering & Testing GROUND WATER LEVELS:
DRILLING METHOD _HSA 3 AT TIME OF DRILLING 4.0ft/Elev693.2 ft
LOGGED BY _TS CHECKED BY _GH Y ATEND OF DRILLING 4.0 ft/ Elev 693.2 ft
NOTES _Sta. 66+40.5, 7 L. West of 58th. Offset 5 feet N of original mark. Y ohrs AFTER DRILLING _4.0 ft / Elev 693.2 ft
w © ] . A SPTNVALUE A
b a e —~ | 8 E
o |r |8 > > =28 5 = 2'% 40MC60 80
E_ = |T &) = | E L LL
<g|hg|ad MATERIAL DESCRIPTION wa Uy 527 25|28 —————
> [} < = = x a2 =15 [<%
] a I LS Q% m0> | = ~ 20 40 60 80
1] o =z |9 oz |8 |z
w P o Tl g JFINES CONTENT (%) O
0.0 ¢ 20 40 60 80
" _ 6 Inches Bituminous Pavement. 165 : : : :
N g SANDY GRAVEL (GP) (FILL) Brown, moist, dense relative
i | density. SPT 54 50-21-5-3
R i CONCRETE, Broken, medium dense relative density. 1 (26)
B _* ) SANDY GRAVEL (GP) (FILL) Dark brown, wet, trace silt
and clay, loose relative density.
695.0| /7  SILTY CLAY (CL-ML) Black to brown to grayish brown, wet,
25 UM  trace organics, trace wood to 6 feet, trace gravel, with sand
- 7 at 6 feet, medium to stiff to very stiff consistency.
7 SPT| 5o | 2-3-45 :
B _ Organic content at 2.5 feet = 3.7% (MNDOT Classification 2 7 ;
7 "Slightly Organic"). :
L @/ :
4 :
R . // ; 5 :
. R5%4% :
692.5 % Organic content at 4.5 feet = 3.8% (MNDOT Classification :
5.0 WAy  "Slightly Organic”). SPT 3.4-5-6 287
: 4 3 67 ©) - @
L _5;/
u 7 V1
L | PHH]  Organic content at 6.5 feet = 2.9% (MNDOT Classification i
w "S|lghﬂy Organlc ). SPT 50 7-11-10-12
690.0 79555 4 21)
75 ;“: %%
| B /;//2/
A4
RS SILTY SAND (SM) Brown, moist to wet, with very fine
grained sand, trace gravel, medium dense relative density.
132 :
SPT 58 1-10-19-34] e
Cave-in level = none. 5 (29) :
Bottom of hole at 10.0 feet.




GEOTECH BH PLOTS 08G0502 SALO GLENWOOD.GPJ GINT US LAB.GDT 10/22/09

EPC Engineering & Testing

Geotechnical ¢ Environmental e Materials Engineering
539 Garfield Avenue

Duluth, Minnesota 55802

CLIENT _Salo Engineering, Inc.

PROJECT NUMBER _09G0502

BORING NUMBER SB-09-20

PAGE 1 OF 1

PROJECT NAME _Glenwood Street Reconstruction

PROJECT LOCATION _Duluth, MN

DATE STARTED _9/27/09 COMPLETED 9/27/09
DRILLING CONTRACTOR _EPC Engineering & Testing

DRILLING METHOD _HSA

LOGGED BY _TS CHECKED BY _GH
NOTES _Sta. 70+93, 12 R. West of 60th.

GROUND ELEVATION _697.8 ft

GROUND WATER LEVELS:
AT TIME OF DRILLING _None

HOLE SIZE _6 Inch

AT END OF DRILLING _None

AFTER DRILLING _-—

w - B . A SPT NVALUE A
N ]
3 | e S |> | _o@ |§ S 20 40 60 80
EolEo|EO FUoral 2E3 s Ee PL MC LL
<E gL MATERIAL DESCRIPTION HE |29 95< | 58|23
> L <> = | 28> [ |D 8
o ol % %g 8v mgz s 20 40 60 80
w 5, & ~ 1% g I FINES CONTENT (%) O
0.0 & 20 40 60 80
697.5 4 Inches Bituminous Pavement : : :
L 6 Inches Concrete ds :
L - R ® :
L R SILTY SAND (SM) Dark brown, moist, loose relative :
i | density.
A Y
L] SPT| 4 | 4123 e
COAL / ASH / CLINKER (FILL) Black, wet, trace reddish 1 ) : :
- 1 25 brown clay, medium dense relative density. f’“
695.0 7 FAT CLAY (CH) Reddish brown, wet, trace gravel, medium @
A consistency.
i CLAY (CL-CH) Reddish brown, moist to wet, little to trace
o 7] gravel, trace silt mottling, medium to very stiff consistency.
n R 20§
B | SPT 58 2-3-4-9 .
2 (7) :
- .50 \
692.5
L i
I 6.9
SPT 3-7-9-13 :
- . 3 67 (16) L;, [
- .75
690.0
SPT 3-6-10-10
i ‘\ a | B (e
- 1100 SPT| .5 1#-10-12-18
6875 Cave-in level = none. 5 (22)
i Bottom of hole at 11.0 feet.
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GRAIN SIZE WITH SPEC BANDS 09G0502 GLENWOOD STREET.GPJ GINT US LAB.GDT 10/23/09

EPC Engincering & Testing

Geotechnical # Environmental e Materials Enginecering

539 Garfield Avenue
Duluth, Mimmesota 55802

CLIENT _Salo Engineering

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Glenwood Street

PROJECT NUMBER _09G0502

PROJECT LOCATION _Duluth, MN

U.S. SIEVE OPENING IN INCHES

!

<]

U.S. SIEVE NUMBERS

810 14186 20 30 40 50 60 100 140200

HYDROMETER

6 4 3 2?\13/4 1/23/8 3 4

100 T ETIT T TI0 g TTTTIT
95 - : :
90 =
\c\‘\ g
85 §
80 LN
75
70 \
65 :
!,._
& o AN
18]
= \
> 55
om
G s0
Z
e 45 !
=z
w \\
g 40
58]
“ o3
®
30
25
20
15
10
5
0 : :
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
""""" GRAVEL SAN |
COBBLES GRA . . D , SILT OR CLAY |
coarse fine coarse J medium l fine f
Specimen ldentification Classification LL PL Pl Cc | Cu |
@ Lab Sample # 1396 FAT CLAY with SAND(CH) 51 21 30
D100 D60 D30 D10 %Gravel %Sand %Silt ] %Clay
375 . 0.022 7.4 <226 22.2 47.8
SIEVE % PASS SPEC SIEVE % PASS SPEC NOTES
3" #10 90 Composite sample of
2" #16 SB-1(6-109,
1.5" 100 #20 87 SB-2(2'-6"), SB-5(3-7",
1" 99 #30 SB-7(3.5'-8"),
3/4" 97 #40 84 SB-8(2'-5", SB-9(3'-5",
5/8" 97 #50 SB-13(1.5'-3"),
1/2" 95 #60 80 SB-15(3'-5Y, e
3/8" 95 #80 77 SB-18(1.5-3), i
#4 93 #100 76 SB-19(2'-8Y, \éf‘g
#8 #200 70.0 SB-20(3'-119)




ATTERBERG LIMITS 09G0502 GLENWOOD STREET.GPJ GINT US LAB.GDT 10/23/08

EPC Engineering & Testing

Geotechnical e Environmental « Materials Engincering

539 Garficld Averme
Duluth, Minnesota 55802

CLIENT _Salo Engineering

ATTERBERG LIMITS' RESULTS

PROJECT NAME _Glenwood Street

PROJECT NUMBER _09G0502

PROJECT LOCATION _Duluth, MN

60 //

50 %
P /
L
A /
S 40
T yd
!
c /
]
T 30 e <
Y /
]
N 20 =
D /
E
X

10 /

7T @ | ®
0
0 20 40 60 80 100
LIQUID LIMIT
Specimen Identification LL| PL Pl [Fines | Ciassification
®| 1396 51| 21| 30| 70|FAT CLAY with SAND(CH)




GRAIN SIZE WITH SPEC BANDS 08G0502 GLENWOOD STREET.GPJ GINT US LAB.GDT 10/23/09

b4

EPC Engineering & Testing

Geotechnical e Environmental e Materials Engineering

539 Garfield Avenue

Dauluth, Minnesota 55802
CLIENT _Salo Engineering

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Glenwood Street

PROJECT NUMBER _09G0502

PROJECT LOCATION _Duiuth, MN

U.S. SIEVE OPENING IN INCHES |

6

4 3

215 1

U.S. SIEVE NUMBERS |
810 1416 20 30 40 50 60 100 140 200

HYDROMETER

4 1/23/8 3 4
100 I Ilw\l\t T T TT1T ] T 1T
95 i \\‘ﬁ\ :
90 1 T
85 0 o]
80 \.\\oj
75
T
70 L1
85
: <
e 60
= \
> 55 |
§  s0
Z
[T
= 45
Z
3)
LL
0.
35
30
25
20
15
10
5
0 : :
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES _ - - SILT OR CLAY
coarse t fine coarse | medium l fine
Specimen identification Classification LL | PL Pi Cc | Cu
0] Lab Sample # 1398 FAT CLAY(CH) 67 23 44
D100 D60 D30 D10 %Gravel | %Sand %Silt I %Clay
19 0.002 2.9 11.4 15.1 70.7
SIEVE % PASS SPEC SIEVE % PASS SPEC NOTES
3" #10 96 Composite sample of
2" #16 SB-1,3&4 (24",
1.5" #20 94 SB-6, 10, 11,12, 13,14
1" #30 & 16 (3'-5"), SB-17
3/4" 100 #40 93 (1.5'-5"), SB-18 (3-5",
5/8" 99 #50 SB-20 (2.5-3)
1/2" 99 #60 91
3/8" 98 #80 89 /71
#4 97 #100 89 [
#8 #200 85.8




ATTERBERG LIMITS 08G0502 GLENWOOD STREET.GPJ GINT US LAB.GDT 10/23/09

EPC Engincering & Testing

Geotechnical e Environmental e Materials Engineering

539 Garfield Avenne
Daluth, Minnesota 55802

CLIENT _Salo Engineering

ATTERBERG LIMITS' RESULTS

PROJECT NAME _Glenwood Street

PROJECT NUMBER _09G0502

PROJECT LOCATION _Duluth, MN

60 //

50 %
P /
L @
A /
S 40
T e
]
c | /
;1 30 .
Y /
[
N /
D 20
E
X

10 /

7T @@
0
0 20 40 60 80 100
LIQUID LIMIT
Specimen Identification LLI PL Pl [Fines | Classification
®| 1398 67| 23, 44| 86 |FATCLAY(CH)




