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Appendix A

Interim Report-Preliminary Geotechnical
Evaluation (AET and Braun, 2007)
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Spine Road Bridge Soil Boring Logs



Northern Technologies, Inc. BORING NUMBER BR'600
1408 Northland Drive, Suite 107 PAGE 1 OF 3
Mendota Heights, MN 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\BR - RICE CREEK BRIDGE.GPJ

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 7/21/15 15:09 - H:\\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _6/8/15 COMPLETED _6/8/15 GROUND ELEVATION _884.65 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A V AT TIME OF DRILLING _17.30 ft / Elev 867.35 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
® = < LIMITS
o —~ | Z w
O > (> ww |W = x>
EolZo L2 88 252 [Eeltg|RE o, o |E.| 8
a |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|535|35|2z=
%) 4 o =) (@] o _J
0 o
POORLY GRADED SAND WITH SILT, (SP-SM) brown, ss 3.4.3
| ; fine to medium grained, moist, loose, trace gravel 1 78 @)
Fill
B 2.0 (Fih 882.7
£ POORLY GRADED SAND WITH SILT, (SP-SM) brown, ss 4-5-6
B fine grained, moist, medium dense, trace gravel 2 67 (11)
SS 4-4-6
3| % | (0
B 7.0 877.7
SILTY SAND, (SM) gray, fine grained, moist, dense ss 6-11-10
| 4 117 21)
i 95 875.2
SILTY SAND, (SM) gray, fine grained, moist, medium ss 4-3-6
dense, little organics 5 | 100 )
i NOTE: Organic materials encountered at 11.0 feet.
B 2 112.0 872.7
LEAN CLAY, (CL) gray, moist, medium, little organics ss 2.2.4
B | 6 67 ©)
AR 870.2
15 SANDY LEAN CLAY, (CL) gray, moist to wet, medium ss 2.2.3
2, to rather stiff, trace gravel 7 78 (5)
B 7] AVA
- SS 100 2-3-4
A 8 0]
20
SS 3-3-5
9 100 ®)
25
SS 4-5-5
A 10 | 89| (10
30 ¢ 30.0 854.7

(Continued Next Page)




Northern Technologies, Inc.
1408 Northland Drive, Suite 107
Mendota Heights, MN 55120
Telephone: 651-389-4191

BORING NUMBER BR-600

PAGE 2 OF 3

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\BR - RICE CREEK BRIDGE.GPJ

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 7/21/15 15:09 - H:\\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
W ] ATTERBERG
R | e LIMITS
o —~ | Z w
O x |> i < <
z |To PO |Ea| 283 |2 e<(3E| . (o [E.| @
Le %O MATERIAL DESCRIPTION ws |59 052 E‘:@ Zg|FG|or B Gﬁ u
o |z~ = 893 0> 15~ 2‘/ o=z33 Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|55|35|2z=
N x o [a) (@) o E
CLAYEY SAND, (SC) gray, fine grained, saturated,
| medium dense, trace fine gravel §|1'| 16| 28 | 13| 15 50
35.0 849.7
SANDY LEAN CLAY, (CL) gray, wet, medium to very ss 3.4.5
I stiff, trace fine gravel 33
12 9)
40
SS 4-4-5
L 13 | 1001 (g
45
SS 5-5-34
- 14 | 8| 39
50
SS 4-4-4
L 15 | 100 (g
55
| | SH
16
60
SS 5-5-5
L - 17 | 33| “(10)

(Continued Next Page)




Northern Technologies, Inc. BORING NUMBER BR'600
1408 Northland Drive, Suite 107 PAGE 3 OF 3
Mendota Heights, MN 55120

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
O] r |> T T = <
se g8 o8 Eo| 583 Eo2e%], o B ] 8
&5 &O MATERIAL DESCRIPTION ws |59 9:)<t Ta Z&ELU oL [Pk Gﬁ u
a |- = 893 mQ~=> S 2‘/ ot 8; QS|Eg|
© = Z o oz o r =0|5-|d- 2 Zz
%) [id o [a) O o 7
65 K SANDY LEAN CLAY, (CL) gray, wet, medium to very
7 Jes.5  Stiff, trace fine gravel (continued) 19.2

_ 819.
NOTE: Driller over-spun auger at 65.0 feet. N values SS 78 1-2-2
\ based on disturbed soil. / 18
POORLY GRADED SAND WITH GRAVEL, (SP) gray,
fine to coarse grained, saturated, very dense, fine to
coarse gravel

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\BR - RICE CREEK BRIDGE.GPJ

ReRone @ e C \

70
SS 57-62-65
i 19 | 100 | “(127)
75 75.0 809.7
! SILTY SAND, (SM) brown, fine to medium grained, ss 21-25-34
I A 5 I saturated, very dense, trace gravel 20 | 1001 ™" (59)
11765 808.2

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 7/21/15 15:09 - H:\\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO

Borehole backfilled with grout.
Bottom of borehole at 76.5 feet.




Northern Technologies, Inc. BORING NUMBER BR'601
1408 Northland Drive, Suite 107 PAGE 1 OF 3
Mendota Heights, MN 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\BR - RICE CREEK BRIDGE.GPJ

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 7/21/15 15:09 - H:\\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _6/9/15 COMPLETED _6/9/15 GROUND ELEVATION _884.82 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V. AT TIME OF DRILLING _4.00 ft / Elev 880.82 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. O/S boring 10 ft S AFTER DRILLING _---
W ] ATTERBERG
x - < LIMITS
o —~ | Z w
z |2 i N R L - > | o
FE~|TO m |(wB ;Z_I FolExg|2Z o |E w
o |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|535|35|2z=
%) 4 o =) (@] o _J
0 o
0-2"""POORLY GRADED SAND WITH SILT, (SP-SM) brown, “8848)\/| ss | /| 7-7-
- N fine to medium grained, wet, trace gravel 1 (12)
[ 2.0 (Fill 882.8
ORGANIC SOIL WITH SAND, (SP) brown, fine grained, ss 6-9-9
B ] wet, (wood chip debris) 5 | 44 (18)
(Fill)
| 40 Y 880.8
ORGANIC SOIL, brown, saturated, decaying wood
S (Fill) _ Ss 6-8-7
NOTE: Hydrocarbon odor based on human perception. 3 56 (15)
| 6.0 878.8
SILTY SAND, (SM) dark gray to gray, fine grained,
B n saturated
(Fill) SS 6-7-9
A 4 | %7 ()
10 SS | g | 843
5 )
| 12.0 872.8
PEAT, (Pt) dark gray to black, saturated, medium ss 2.2.3
i 6 | 2| "5
i 145 870.3
-' SILTY SAND, (SM) gray, fine grained, saturated, loose ss 4-3-4
to medium dense 7 | 100 )
SS 7-7-5
| ) 100 (12)
SS 5-6-6
) 100 (12)
SS 5-5-5
. 10 | 190 (0

(Continued Next Page)




Northern Technologies, Inc.
1408 Northland Drive, Suite 107
Mendota Heights, MN 55120
Telephone: 651-389-4191

BORING NUMBER BR-601

PAGE 2 OF 3

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\BR - RICE CREEK BRIDGE.GPJ

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 7/21/15 15:09 - H:\\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
W ] ATTERBERG
R | E e LIMITS
o —~ | Z w
&) x |> w |2 <
E_|To ,>_'% iifa) EEUBJ o _|Eo|BE o |E_| 8
Le &O MATERIAL DESCRIPTION ws |59 052 E:@ Zg|FG|or B Gﬁ u
a |z~ = 893 0> 15~ 2‘/ o=z33 Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|55|35|2z=
%) 4 o o (@) o E
SILTY SAND, (SM) gray, fine grained, saturated, loose .
N to medium dense (continued) ?18 100 2(%4
o - 1350 849.8
LEAN CLAY WITH SAND, (CL) gray, wet, rather stiff, ss 56 4-5-5
B i trace gravel 12 (10)
40 7)40.0 844.8
/ SANDY LEAN CLAY, (CL) gray, fine grained, wet,
B 4 rather stiff, trace gravel SH 16
13 51
45
B | 46.0 838.8 ?E 100 4(174)7
% LEAN CLAY WITH SAND, (CL) gray, wet, rather stiff to
B i very stiff, trace fine to coarse gravel
50
SS 6-6-8
- 15 | 1001 44
55
SS 5-5-6
A 16 | 10| (11
60
SS 6-6-7
I 17 | 100 “13)

(Continued Next Page)




Northern Technologies, Inc. BORING NUMBER BR'601
1408 Northland Drive, Suite 107 PAGE 3 OF 3
Mendota Heights, MN 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\BR - RICE CREEK BRIDGE.GPJ

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 7/21/15 15:09 - H:\\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
W ] ATTERBERG
x - < LIMITS
o —~ | Z w
O x |> i < <
o 5 |Ea] 323 1Eclsgl3E], [o B 8
e 2o MATERIAL DESCRIPTION w2 25| 057 |Le|z8|Li|e | ol z
w83 L5 Q% @@= X727 |33 |eS|Eal
© 2z |9 °z |8 |z |28|835|335|2z
& x & |o o7 | 3
65 K LEAN CLAY WITH SAND, (CL) gray, wet, rather stiff to
A very stiff, trace fine to coarse gravel (continued)
NOTE: Silty sand (SM) seams at 65.0 feet. ?g 100 4(‘163')7
70
SS 6-7-9
R 19 | 100 (1)
75
B ' £)76.0 808.8 gg 100 | 1 1212;29
+2]765  POORLY GRADED SAND, (SP) gray to brown, fine to __808.3

medium grained, saturated, very dense

Borehole backfilled with grout.
Boring terminated at 76.5 feet due to heaving sands in
auger.

Bottom of borehole at 76.5 feet.




Northern Technologies, Inc. BORING NUMBER BR'602
1408 Northland Drive, Suite 107 PAGE 1 OF 3
Mendota Heights, MN 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\BR - RICE CREEK BRIDGE.GPJ

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 7/21/15 15:10 - H:\\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 5/28/15 COMPLETED 5/28/15 GROUND ELEVATION 884.41 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A X/ AT TIME OF DRILLING _17.00 ft / Elev 867.41 ft
LOGGED BY DAS CHECKED BY DAS AT END OF DRILLING ---
NOTES _Elev. at staked location. O/S boring 5 ft. E AFTER DRILLING _---
W ] ATTERBERG
S = Q) LIMITS
o —~ | Z w
O > (> ww |W = x>
Eo|Zo Cw |Ea] 253 [EclEglRElo o [EL] 8
o |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|535|35|2z=
(%) 1a o o (@) o |
0 o
SILTY SAND WITH GRAVEL, (SM) brown, fine to ss 5.6-7
B _ medium grained, moist 1| 44 (13)
SS 11-14-15
L - 2 | 8] (29
5 5.0 879.4
SILTY SAND, (SM) brown to dark gray, fine to medium 838 89 8_(1227_)15
B grained, moist, very dense to dense
SS 9-16-16
- 4 | 8] @32
SS 6-8-9
5 |57 a7
i 12,0 872.4
) CLAYEY SAND, (SC) gray, fine to medium grained, ss 3.3.1
B moist, very loose 6 89 4)
i ; 14.5 869.9
LEAN CLAY WITH SAND, (CL) gray, moist, medium, ss 334
trace gravel 7 | 78 )
| 17.0 V 867.4
POORLY GRADED SAND, (SP) gray, fine to medium ss 9-5.7
B grained, saturated, medium dense ) 100 (12)
i 21195 864.9
) CLAYEY SAND, (SC) gray, fine to medium grained, ss 5.6-7
saturated, medium dense, trace fine gravel 9 100 (13)
B SH
777 10 15| 28 | 12 | 16 48
| / 24.0 860.4
77 LEAN CLAY WITH SAND, (CL) gray, wet, rather stiff to
25 o stiff, trace to a little gravel £
SS 100 3-5-7
11 (12)
30

(Continued Next Page)




Northern Technologies, Inc. BORING NUMBER BR'602
1408 Northland Drive, Suite 107 PAGE 2 OF 3
Mendota Heights, MN 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\BR - RICE CREEK BRIDGE.GPJ

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 7/21/15 15:10 - H:\\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
W . ATTERBERG
R E e LIMITS
o —~ |2 w
O > W < <
o |EQ A ife) EEI%J EolEe %E o |E @
LE|%0 MATERIAL DESCRIPTION w0 FIEEE 5% 28|58|0c|2c|ox| &
° & 15 8% = MEEEEPHEEIE
o =Z |8 °z |8 |z |28|95|35|2z
%) x o (=) @] o _
30 o
LEAN CLAY WITH SAND, (CL) gray, wet, rather stiff to SS [100 [ 9-9-9
RN777 stiff, trace to a little gravel (continued) 12 (10)
35 SS {400 | 467
13 (13)
40 SS 100 4-5-7
14 (12)
45 SS | oo | 5812
15 (20)
50 SS | gg | 7-8-12
16 (20)
[ V545 829.9
55 b2 SANDY LEAN CLAY, (CL) gray, wet, stiff, trace gravel SS | g7 | 9-9-10
17 (19)
-V s0s 824.9
60 SILTY LEAN CLAY, (CL-ML) gray brown, wet, stiff ss 7.8-9
18 8| (1)

(Continued Next Page)




Northern Technologies, Inc. BORING NUMBER BR'602
1408 Northland Drive, Suite 107 PAGE 3 OF 3
Mendota Heights, MN 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\BR - RICE CREEK BRIDGE.GPJ

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
W ] ATTERBERG
R = < LIMITS
o —~ | Z w
&) x |> w |2 <
F_|To ,>_'% =) EEUBJ o _|E|SE o |E_| @&
&5 %O MATERIAL DESCRIPTION ws |59 9:)< E‘:@ Z&ELU oL [PE 56 u
o |x- = 893 0> 1§~ 2‘/ o0=z33 Q= |Ea|
o 2% |m ©Z |5 |z |25|57|33|%2z
n o o [a) (@) o E
65 SILTY LEAN CLAY, (CL-ML) gray brown, wet, stiff
(continued) SS | 00 9-10-11
19 (21)
- 69.5 814.9
T CLAYEY SAI\LD, (SC) gray browln, fine to medium SS 89 11-10-9
grained, wet, dense, trace gravel 20 (19)
i 74.5 809.9
SILTY SAND, (SM) gray, fine grained, saturated, very ss 40-50-60
X dense, trace gravel 21 89 110
-176.0 808.4 ( )

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 7/21/15 15:10 - H:\\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO

Borehole backfilled with grout.
Bottom of borehole at 76.0 feet.




Northern Technologies, Inc. BORING NUMBER BR'603
1408 Northland Drive, Suite 107 PAGE 1 OF 3
Mendota Heights, MN 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\BR - RICE CREEK BRIDGE.GPJ

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 7/21/15 15:10 - H:\\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 6/1/15 COMPLETED 6/1/15 GROUND ELEVATION 883.29 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A AT TIME OF DRILLING --
LOGGED BY DAS CHECKED BY DAS AT END OF DRILLING ---
NOTES _Elev. at staked location. O/S boring 12 ft. E AFTER DRILLING _---
W ] ATTERBERG
S = Q) LIMITS
o —~ | Z w
0 So > oL |W | <
E_|Zo FU kg 353 |Eoleg|BE|L |0 [EL| 8
&5 %9 MATERIAL DESCRIPTION ws 88 93;,: §£ %3|‘7’E %': 2 56 o
) 4 o> | mO el o= S| 9= |kQ| ©
O =z |3 oz |8 |z |28|95|35|2z
%) 4 o [a) (@) o E
TOPSOIL (12 Inches) .
i 8823 X | S5 | 100 4(187)9
SILTY SAND, (SM) light brown, fine to medium grained,
| moist, dense to medium dense
SS 5-6-6
. 2 | 8 2
i 878.8
SILTY SAND, (SM) gray, fine grained, moist, dense to ss 6-10-12
loose 3 67 (22)
SS 4-8-12
- 4 | 8] (0
SS 3-3-3
5 100 ©)
B 871.3
SILTY SAND, (SM) gray, fine grained, saturated, very ss 1-0-0
B loose to medium dense, trace gravel 6 33 0)
SS 5-5-3
7 100 ®)
SS 5-5-5
| ) 100 (10)
SS 5-6-7
) 100 (13)
i 858.8
LEAN CLAY WITH SAND, (CL) gray, wet, rather stiff to ss 5.6-5
very stiff, trace gravel 10 100 (11)
30

(Continued Next Page)




Northern Technologies, Inc. BORING NUMBER BR'603
1408 Northland Drive, Suite 107 PAGE 2 OF 3
Mendota Heights, MN 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\BR - RICE CREEK BRIDGE.GPJ

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 7/21/15 15:10 - H:\\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
W . ATTERBERG
R = < LIMITS
o —~ |2 w
O > W < <
el A fa) EEI%J FolEs %E o |E @
LEZO MATERIAL DESCRIPTION wQ FIEEE 5%|28|58|2c |2 |0k &
a o as =| m “IoE g2 |9 |Ea|
o =Z |8 °z |8 |z |28|95|35|2z
(%) 1a o [a) (@) o |
30 o
LEAN CLAY WITH SAND, (CL) gray, wet, rather stiff to SO | 56 5-6-8
777 very stiff, trace gravel (continued) 1 (14)
35 SS {400 | 437
12 (10)
40 SS 100 6-7-10
13 (17)
45 SS | oo | 67-10
14 17)
50 SS | oo | 7-8-10
15 (18)
55 SS 100 10-24-22
16 (46)
-V sos 823.8
60 SILTY LEAN CLAY, (CL-ML) brown, moist to wet, very ss 18-29-24
stiff, trace gravel 17 | 100 (46)
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CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
W ] ATTERBERG
® - < LIMITS
o —~ | Z w
o x (> w|w | <
Z_|Zo AR R = - N
Le &O MATERIAL DESCRIPTION ws |59 052 Ta Zg|FE|o B Gﬁ u
o - %:) 893 m0O> 5" 2‘/ ot 8; 2= EQl| T
o 2% |m ©Z |5 |z |25|57|33|%2z
N x o [a) (@) o E
65 SILTY LEAN CLAY, (CL-ML) brown, moist to wet, very
stiff, trace gravel (continued) SS | g7 | 20-20-17
18 (37)
i ] NOTE: Sand (SP) lenses at 65.0 feet.
] 69.5 813.8
: POORLY GRADED SAND WITH GRAVEL, (SP) gray to ss 19-21-24
brown, fine to coarse grained, saturated, very dense 19 33 45)
SS
807.3 20
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Borehole backfilled with grout.
Bottom of borehole at 76.0 feet.




Appendix C

Spine Road Bridge Triaxial Compression Test Results



_ Job No. 9919
TRIAXIAL TEST ASTM: D 4767 Date: 7/14/15

Project: TCAAP - #15.60936.100
Boring #: BR-602 Sample#: SH-10 Type: 3T Depth (ft): 22
Soil Type: Sandy Lean Clay w/a trace of gravel (CL/SC)
Failure Criterion: Max. StressRatio
0. Angle of internal friction, ¢' = 26.1°
= Apparent Cohesion, c' = 0.29 (tsf)
i/ 0. Test Date:  7/7/15 Liquid Limit:
5 Test Type: CU w/pp Plastic Limit:
§ 0 * Strain Rate (in/min): 0.00071 Plasticity Index:
a Strain Rate (%/min):  0.025 |Spec. Gravity (Assumed): 2.68
s 0. Before Consolidation A B C D E
o Diameter (in) 1.44 1.43 1.44
Height (in) 2.86 2.86 2.86
-0.2 Water Content (%) 15.9 16.3 16.2
u Dry Density (pcf)] 113.8f 113.1] 1123
3 Void Ratio 0.47 0.48 0.49
] aaa o a1 After Consolidation
=25 st v Diameter (in)[ 1.42] 142] L4l
2 ] m*'""“'""w Height (in)] 2.85] 2.84] 2.83
2 o Water Content (%)|  16.4] 16.0] 16.0
;::1. 5] A Dry Density (pcf)] 116.2] 117.0] 117.1
5 ] Void Ratio 0.44 0.43 0.43
s 1 ] Back Pressure (tsf) 4.6 4.0 4.2
go' 5 ;{' Minor Principal Stress (tsf) 0.75 1.25 1.75
r Max. Deviator Stress (tsf) 2.27 2.53 2.79
0 Ultimate Deviator Stress (tsf) 2.25 2.53 2.79
+ Deviator Stress at Failure (tsf) 1.64 2.06 2.27
5.0 Max. Pore Pressure Buildup (tsf) 0.34 0.61 0.93
4.5 4 Pore Pressure Parameter "B" 0.95 0.95 0.95
4.0 - - Pct. Axial Strain at Failure 3.0 4.2 5.3
23 5| r vt !ltﬂ;?,—’t.: "These test results are for informational purposes only and must be reviewed by a
§ . M 1 qualified professional engineer to verify that the test parameters shown are
0 3.0 f}" X appropriate for any particular design"
2 2.5 7 Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
P 2018 until "B" response was 0.95 to 1.00; Consolidated; All Drainage valves closed and
1.5 immediately sheared.
1.0 f
0 5 . 10 . 15 20
Axial Strain (%
4
3 3 .
=2
8 —
& /
g1
e
n
0 1 2 3 4 5 0 1 2 3 4 5 6 7 8
Normal Stress (p') (tsf) Normal Stress (tsf)
Rupture Envelope at Failure | | e Effective 9=  26.1 ° c'= 0.29 (tsf)
o= 238° a= 0.3 (tsf) Total ¢: 14.0° c=  0.47 (tsf)

OIL
2401 W 66th Street %NGINEEHING Richfield, Minnesota 55423-2031
ESTING, INC.




_ Job No. 9919
TRIAXIAL TEST ASTM: D 4767 Date: 7/14/15

Project: TCAAP - #15.60936.100
Boring #: BR-602 Sample#: SH-10 Type: 3T Depth (ft): 22
Soil Type: Sandy Lean Clay w/a trace of gravel (CL/SC)
Failure Criterion: Max. Deviator Stress
0. Angle of internal friction, ¢' = 23.8°
= Apparent Cohesion, c' = 0.38 (tsf)
i/ 0. Test Date:  7/7/15 Liquid Limit:
5 Test Type: CU w/pp Plastic Limit:
§ 0 * Strain Rate (in/min): 0.00071 Plasticity Index:
a Strain Rate (%/min):  0.025 |Spec. Gravity (Assumed): 2.68
s 0. Before Consolidation A B C D E
o Diameter (in) 1.44 1.43 1.44
Height (in) 2.86 2.86 2.86
-0.2 Water Content (%) 15.9 16.3 16.2
u Dry Density (pcf)] 113.8f 113.1] 1123
3 Void Ratio 0.47 0.48 0.49
] aaa o a1 After Consolidation
=25 st v Diameter (in)[ 1.42] 142] L4l
2 ] m*'""“'""w Height (in)] 2.85] 2.84] 2.83
2 o Water Content (%)|  16.4] 16.0] 16.0
;::1. 5] A Dry Density (pcf)] 116.2] 117.0] 117.1
5 ] Void Ratio 0.44 0.43 0.43
s 1 ] Back Pressure (tsf) 4.6 4.0 4.2
go' 5 ;{' Minor Principal Stress (tsf) 0.75 1.25 1.75
r Max. Deviator Stress (tsf) 2.27 2.53 2.79
0 Ultimate Deviator Stress (tsf) 2.25 2.53 2.79
+ Deviator Stress at Failure (tsf) 2.27 2.53 2.79
5.0 Max. Pore Pressure Buildup (tsf) 0.34 0.61 0.93
4.5 4 Pore Pressure Parameter "B" 0.95 0.95 0.95
4.0 - - Pct. Axial Strain at Failure 17.6 20.0 194
23 5| r vt !ltﬂ;?,—’t.: "These test results are for informational purposes only and must be reviewed by a
§ . M 1 qualified professional engineer to verify that the test parameters shown are
0 3.0 f}" X appropriate for any particular design”
2 2.5 7 Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
P 2018 until "B" response was 0.95 to 1.00; Consolidated; All Drainage valves closed and
1.5 immediately sheared.
1.0 f
0 5 10 . 15 20
Axial Strain (%
4
3 3
g
8 —
& ﬂo/ ]
‘é‘ 1 1
n
0 e C 0L ‘ ‘
0 1 2 3 4 5 0 1 2 3 4 5 6 7 8
Normal Stress (p') (tsf) Normal Stress (tsf)
Rupture Envelope at Failure | | e Effective 9.  23.8° c'= 0.38 (tsf)
a= 220° a= 0.3 (tsf) Total ¢: 11.8° c=  0.77 (tsf)

OIL
2401 W 66th Street %NGINEEHING Richfield, Minnesota 55423-2031
ESTING, INC.




_ Job No. 9919
TRIAXIAL TEST ASTM: D 4767 Date: 7/14/15

Project: TCAAP - #15.60936.100
Boring #: BR-602 Sample#: SH-10 Type: 3T Depth (ft): 22
Soil Type: Sandy Lean Clay w/a trace of gravel (CL/SC)
Failure Criterion: Given Strain of: 15%
0. Angle of internal friction, ¢' =  24.3°
= Apparent Cohesion, c' = 0.36 (tsf)
i/ 0. Test Date:  7/7/15 Liquid Limit:
5 Test Type: CU w/pp Plastic Limit:
§ 0 * Strain Rate (in/min): 0.00071 Plasticity Index:
a Strain Rate (%/min):  0.025 |Spec. Gravity (Assumed): 2.68
s 0. Before Consolidation A B C D E
o Diameter (in) 1.44 1.43 1.44
Height (in) 2.86 2.86 2.86
-0.2 Water Content (%) 15.9 16.3 16.2
u Dry Density (pcf)] 113.8f 113.1] 1123
3 Void Ratio 0.47 0.48 0.49
] aaa o a1 After Consolidation
=25 st v Diameter (in)[ 1.42] 142] L4l
2 ] m*'""“'""w Height (in)] 2.85] 2.84] 2.83
o 7 o Water Content (%)|  16.4] 16.0] 16.0
;::1. 5 ] A Dry Density (pcf)] 116.2] 117.0] 117.1
5 ] Void Ratio 0.44 0.43 0.43
s 1 ] Back Pressure (tsf) 4.6 4.0 4.2
go' 5 ;{' Minor Principal Stress (tsf) 0.75 1.25 1.75
r Max. Deviator Stress (tsf) 2.27 2.53 2.79
0 Ultimate Deviator Stress (tsf) 2.25 2.53 2.79
+ Deviator Stress at Failure (tsf) 2.22 2.45 2.68
5.0 Max. Pore Pressure Buildup (tsf) 0.34 0.61 0.93
4.5 4 Pore Pressure Parameter "B" 0.95 0.95 0.95
4.0 - - Pct. Axial Strain at Failure 15.0 15.0 15.0
23 5| r vt !ltﬂ;?,—’t.: "These test results are for informational purposes only and must be reviewed by a
§ . M 1 qualified professional engineer to verify that the test parameters shown are
0 3.0 f}" X appropriate for any particular design"
2 2.5 7 Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
P 2018 until "B" response was 0.95 to 1.00; Consolidated; All Drainage valves closed and
1.5 immediately sheared.
1.0 f
0 5 . 10 . 15 20
Axial Strain (%
4
3 31 ) ’
E .
rk '
8 _—
& poo/
g1
e
n
0 . : —— — — ;
0 1 2 3 4 5 0 1 2 3 4 5 6 7 8
Normal Stress (p') (tsf) Normal Stress (tsf)
Rupture Envelope at Failure | | e Effective 9.  24.3° c'= 0.36 (tsf)
a= 224 ° a= 0.3 (tsf) Total ¢: 10.8° c=  0.77 (tsf)
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Triaxial Data Job: 9919

Bori ng: BR-602 Sanpl e: SH-10 Dept h: 22 Dat e: 7/14/15

Sample 1 Sample 2 Sample 3 Sample 4 Sample §

(&) (&) (&) () ()

s | 5|3 s | 5|3 s | 5|3 s | =% 3 s | =53

s | g2 3 s | g2 3 s | g2 3 S | g2 3 S | g2 3

s | CS9|2F| € |Z22(2%B]|| = |S9| LG € |Sa|2%|| € |S9|8%
S1&8E|ST| £ 18| El&E|CT| E|&L T £ |&8E|GT

a |°F |5 d |°F| 5 & |23 | 3 3 |95 |5 3 |9F |8

o o o o o
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.18 0.42 0.14 0.18 0.64 0.24 0.18 0.71 0.29
0.35 0.61 0.22 0.36 0.89 0.37 0.35 0.93 0.46
0.53 0.77 0.27 0.53 1.05 0.44 0.53 1.12 0.59
0.71 0.87 0.29 0.71 1.21 0.50 0.71 1.23 0.67
0.88 0.96 0.31 0.88 1.31 0.53 0.88 1.35 0.74
1.05 1.05 0.32 1.06 1.41 0.56 1.06 1.43 0.79
1.23 1.12 0.33 1.24 1.48 0.58 1.24 1.50 0.83
1.40 1.19 0.33 1.41 1.56 0.60 1.41 1.56 0.86
1.58 1.26 0.34 1.59 1.62 0.60 1.59 1.61 0.87
1.76 1.33 0.33 1.76 1.66 0.61 1.77 1.66 0.89
1.93 1.38 0.33 1.94 1.71 0.61 1.94 1.70 0.91
2.11 1.45 0.33 2.11 1.73 0.61 2.12 1.75 0.92
2.28 1.48 0.32 2.29 1.77 0.61 2.29 1.79 0.93
2.46 1.54 0.31 2.46 1.80 0.61 2.47 1.83 0.93
2.63 1.57 0.31 2.64 1.84 0.60 2.65 1.87 0.93
281 1.61 0.30 2.82 1.85 0.60 2.82 1.89 0.93
2.99 1.64 0.29 3.00 1.88 0.59 3.00 1.93 0.93
3.16 1.67 0.28 3.17 1.90 0.59 3.18 1.95 0.93
3.34 1.69 0.27 3.35 1.93 0.58 3.35 2.00 0.93
3.51 1.72 0.26 3.52 1.96 0.58 3.53 2.03 0.93
3.86 1.77 0.24 3.88 2.02 0.56 3.88 2.11 0.92
4.21 1.81 0.22 4.23 2.06 0.55 4.24 2.16 0.92
4.57 1.84 0.21 4.58 2.10 0.53 4.59 2.20 0.90
4.92 1.88 0.19 4.93 2.12 0.52 4.94 2.24 0.89
5.27 1.90 0.18 5.28 2.15 0.51 5.30 2.27 0.88
5.62 1.93 0.16 5.64 2.16 0.49 5.65 2.29 0.87
6.32 1.98 0.14 6.34 2.18 0.47 6.35 2.34 0.83
7.02 2.01 0.11 7.04 2.20 0.44 7.06 2.37 0.82
7.73 2.04 0.10 7.39 2.21 0.43 7.41 2.39 0.81
8.43 2.08 0.08 7.74 2.21 0.42 7.77 241 0.79
9.13 2.10 0.06 8.10 2.22 0.40 8.12 241 0.78
9.84 2.14 0.04 8.45 2.23 0.39 8.47 2.43 0.77
10.54 2.16 0.02 8.80 2.23 0.38 8.83 2.44 0.76
11.24 2.18 0.00 9.16 2.24 0.37 9.18 2.46 0.75
11.94 2.19 0.00 9.51 2.25 0.36 9.53 2.47 0.74
12.65 2.19 -0.01 9.86 2.26 0.35 9.88 2.49 0.73
13.35 2.21 -0.02 10.21 2.28 0.34 10.24 2.53 0.72
14.05 2.22 -0.04 10.56 2.30 0.33 10.59 2.58 0.71
15.81 2.24 -0.05 11.27 2.39 0.32 11.30 2.63 0.69
17.56 2.27 -0.06 11.97 2.42 0.30 12.00 2.65 0.67
19.32 2.26 -0.08 12.67 2.44 0.29 12.71 2.67 0.66
20.00 2.25 -0.09 13.38 2.45 0.27 13.41 2.69 0.64
14.08 2.45 0.27 14.12 2.68 0.64
15.84 2.43 0.24 15.89 2.67 0.60
17.60 2.46 0.22 17.65 2.74 0.57
19.36 2.53 0.21 19.42 2.79 0.56
20.00 2.53 0.21 20.00 2.79 0.56




TRIAXIAL TEST ASTM: D 4767 Job No. 9919

Date: 7/14/15

Project: TCAAP - #15.60936.100
Boring #: BR600 Sample #: SH-11 Type: 3T Depth (ft): 30
Soil Type: Clayey Sand w/a little gravel (SC/CL)
1.2 Failure Criterion: Max. Stress Ratio
1 Angle of internal friction, ¢' =  27.5°
< M*“m.mw Apparent Cohesion, c'=  0.25 (tsf)
i/ 0.8 | . Test Date:  7/3/15 Liquid Limit:
; . . Test Type: CU w/pp Plastic Limit:
@ 0.6 - e R ) * Strain Rate (in/min): 0.00071 Plasticity Index:
T Strain Rate (%/min):  0.025 |Spec. Gravity (Assumed): 2.67
s 0.4 Before Consolidation A B C D E
O 02 MM Diameter (in)]  1.44] 1.44] 1.44
o Height (in) 2.86 2.86 2.86
0 Water Content (%) 16.5 16.6 16.7
u Dry Density (pcf)] 111.6f 111.9] 1114
3T Void Ratio 0.49 0.49 0.50
! M*H*ﬂ/-fﬂ After Consolidation
C2-5 - e — = Diameter (in) 1.42 1.42 1.41
g, WM Height (in)| 2.85] 2.85] »2.84
3 Water Content (%) 16.8 16.7 15.8
%1 57T A Dry Density (pcf)] 115.0] 115.3] 117.2
5 Void Ratio 0.45 0.45 0.42
ks 11 Back Pressure (tsf) 9.1 4.4 4.0
go 5 Minor Principal Stress (tsf) 1.00 1.50 2.00
Max. Deviator Stress (tsf) 2.30 2.44 2.77
0 Ultimate Deviator Stress (tsf) 2.30 2.43 2.76
+ Deviator Stress at Failure (tsf) 1.82 2.13 2.51
4.5 Max. Pore Pressure Buildup (tsf) 0.47 0.77 1.05
4.0 Pore Pressure Parameter "B" 0.95 0.95 0.95
3.5 | /f’" Pct. Axial Strain at Failure 3.0 4.6 4.6
-S u "These test results are for informational purposes only and must be reviewed by a
g 3.0 1 f/«. qualified professional engineer to verify that the test parameters shown are
255 X appropriate for any particular design"”
g Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
2.0 until "B" response was 0.95 to 1.00; Consolidated; All Drainage valves closed and
1.5 immediately sheared.
1.0 + f
0 5 10 15 20
Axial Strain (%)
4
3+ 3 -’
g g
% 2 1 2 - /
¢
§ 1 1
n -
;,//’//// ] iy,
[ 1- ;!
0 L y, ‘ ‘ oL ! ‘.' ‘
0 1 2 3 4 0 1 7 8

Normal Stress (p") (tsf)

Rupture Envelope at Failure
o= 248 ° a= 0.2 (tsf)

2401 W 66th Street

3 4 5
Normal Stress (ts¥T)

............ Effective .  27.5° c
Total g: 149 ° c

0.25 (tsf)
0.43 (tsf)

OIL
%NGINEEHING Richfield, Minnesota 55423-2031
ESTING, INC.




_ Job No. 9919
TRIAXIAL TEST ASTM: D 4767 Date: 7/14/15

Project: TCAAP - #15.60936.100
Boring #: BR600 Sample #: SH-11 Type: 3T Depth (ft): 30
Soil Type: Clayey Sand w/a little gravel (SC/CL)
1.2 Failure Criterion: Max. Deviator Stress
1 Angle of internal friction, ¢' =  29.6 °
e M Apparent Cohesion, c'=  0.15 (tsf)
0 i S
i/ 0.8 | . Test Date:  7/3/15 Liquid Limit:
; . . Test Type: CU w/pp Plastic Limit:
@ 0.6 - e LR * Strain Rate (in/min): 0.00071 Plasticity Index:
T Bl Strain Rate (%/min):  0.025 [Spec. Gravity (Assumed): 2.67
s 0.4 4 Before Consolidation A B C D E
O 02 MM Diameter (in)]  1.44] 1.44] 1.44
. Height (in) 2.86 2.86 2.86
0 Water Content (%) 16.5 16.6 16.7
u Dry Density (pcf)] 111.6f 111.9] 1114
37 Void Ratio 0.49 0.49 0.50
- ! ‘“‘Ahﬂiﬂﬁnwuﬁr~1*~*~\*/—1~1*ﬂ After Consolidation

emmanEEEEEE — = Diameter (in) 1.42 1.42 1.41

. W‘M Height ()| 2.85| 2.85| 2.84

Water Content (%) 16.8 16.7 15.8

51 A Dry Density (pcf)|  115.0] 1153 117.2
L Void Ratio 0.45 0.45 0.42
13 Back Pressure (tsf) 9.1 4.4 4.0

Deviator Stress (tsf)
=

o
a1

Minor Principal Stress (tsf) 1.00 1.50 2.00

Max. Deviator Stress (tsf) 2.30 2.44 2.77

0 Ultimate Deviator Stress (tsf) 2.30 2.43 2.76
+ Deviator Stress at Failure (tsf) 2.30 2.44 2.77
4.5 Max. Pore Pressure Buildup (tsf) 0.47 0.77 1.05
4.0 Pore Pressure Parameter "B" 0.95 0.95 0.95
3.5 f’" R e S Pct. Axial Strain at Failure| ~ 20.0]  17.6] 19.4
-S u "These test results are for informational purposes only and must be reviewed by a
g 3.0 1 qualified professional engineer to verify that the test parameters shown are
9 2.5 X appropriate for any particular design”
g Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
2.0 until "B" response was 0.95 to 1.00; Consolidated; All Drainage valves closed and
1.5 immediately sheared.
1.0 + | |
0 5 10 _ 15 20
Axial Strain (%)
4 —
3 34 % ‘
o 1 .l
8 L
g2 2 .
)
(%)
L
z,-') 4
g1 1
e
5 L
/ H
L [
0 +——— —— F——————+— 0 +——— —————+—
0 1 2 3 4 5 0 1 2 3 4 5 6 7 8
Normal Stress (p") (tsf) Normal Stress (tsf)
Rupture Envelope at Failure | | e Effective 9=  29.6 ° c'= 0.15 (tsf)
a= 26.3° a= 0.1 (tsf) Total ¢: 11.1° c=  0.73 (isf)

OIL
2401 W 66th Street %NGINEEHING Richfield, Minnesota 55423-2031
ESTING, INC.




TRIAXIAL TEST ASTM: D 4767 Job No. 9919

Date: 7/14/15

Project: TCAAP - #15.60936.100
Boring #: BR600 Sample #: SH-11 Type: 3T Depth (ft): 30
Soil Type: Clayey Sand w/a little gravel (SC/CL)
1.2 Failure Criterion: Given Strain of: 15%
1 Angle of internal friction, ¢' =  28.2°
e M Apparent Cohesion, c'=  0.22 (tsf)
0 i S
i/ 0.8 | . Test Date:  7/3/15 Liquid Limit:
5 i Test Type: CU w/pp Plastic Limit:
§ 0.6 - i T L * Strain Rate (in/min): 0.00071 Plasticity Index:
T R Strain Rate (%/min):  0.025 |Spec. Gravity (Assumed): 2.67
s 0.4 4 Before Consolidation A B C D E
O 02 MM Diameter (in)]  1.44] 1.44] 1.44
o Height (in) 2.86 2.86 2.86
0 Water Content (%) 16.5 16.6 16.7
u Dry Density (pcf)] 111.6f 111.9] 1114
31 Void Ratio 0.49 0.49 0.50
- ! M*H*ﬂ/-fﬂ After Consolidation

umunE a=s® = = s
-

Y e

Deviator Stress (tsf)
=
al

Diameter (in) 1.42 1.42 1.41

Height (in)] 2.85] 2.85] 2.84

Water Content (%) 16.8 16.7 15.8

A Dry Density (pcf)| 115.0] 1153 117.2
Void Ratio 0.45 0.45 0.42
Back Pressure (tsf) 9.1 4.4 4.0

Minor Principal Stress (tsf) 1.00 1.50 2.00

Max. Deviator Stress (tsf) 2.30 2.44 2.77

Ultimate Deviator Stress (tsf) 2.30 2.43 2.76

+ Deviator Stress at Failure (tsf) 2.24 2.42 2.75

Max. Pore Pressure Buildup (tsf) 0.47 0.77 1.05

Pore Pressure Parameter "B" 0.95 0.95 0.95

Pct. Axial Strain at Failure 15.0 15.0 15.0

"These test results are for informational purposes only and must be reviewed by a
qualified professional engineer to verify that the test parameters shown are
X appropriate for any particular design”

Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
until "B" response was 0.95 to 1.00; Consolidated; All Drainage valves closed and
immediately sheared.

1 L
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3.5 | § fssttisn oSS SR
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[y
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z,]
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g
n
g1t
e
5 |1
/ []
L [
0 —t—t - ! . :
0 1 2 3 4

Normal Stress (p") (tsf)

Rupture Envelope at Failure
a= 253 ° a= 0.2 (tsf)

2401 W 66th Street

6 7 8

3 4 5
Normal Stress (tsf)
------------ Effective 9=  28.2 ° c'= 0.22 (tsf)
Total ¢: 11.9° c=  0.69 (tsf)

OIL
%NGINEEHING Richfield, Minnesota 55423-2031
ESTING, INC.




Triaxial Data Job: 9919

Boring: BR600 Sample: SH-11 Depth: 30 Date: 7/14/15

Sample 1 Sample 2 Sample 3 Sample 4 Sample §

(O] (O] (O] (&) (&)

= L e 5 = L e 5 = L e 5 = L e 5 = L e 5

s | g2 3 s | g2 3 s | g2 3 S | g2 3 S | g2 3

s | CS9|2F| € |Z22(2%B]|| = |S9| LG € |Sa|2%|| € |Z29|8%
S1&E|ST| £ 18| £ |87 E|&L T £ |&8E|GT

a |°F |5 é |°F| 5 & |23 | 3 3 |93 5 3 |9F| S

o o o o o
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.18 0.57 0.19 0.18 0.52 0.17 0.18 0.74 0.26
0.35 0.80 0.30 0.35 0.76 0.31 0.36 1.06 0.45
0.53 0.97 0.36 0.53 0.97 0.44 0.53 1.30 0.62
0.70 1.10 0.40 0.70 1.13 0.52 0.71 1.47 0.73
0.88 1.21 0.43 0.88 1.27 0.59 0.89 1.63 0.82
1.05 1.31 0.45 1.05 1.39 0.64 1.06 1.72 0.87
1.23 1.39 0.46 1.23 1.48 0.68 1.24 1.83 0.92
1.41 1.45 0.46 1.41 1.56 0.70 1.41 1.90 0.95
1.58 1.51 0.47 1.58 1.63 0.73 1.59 1.98 0.98
1.76 1.57 0.47 1.76 1.70 0.74 1.77 2.03 1.00
1.93 1.60 0.47 1.93 1.75 0.76 1.94 2.09 1.01
211 1.65 0.46 211 1.79 0.76 2.12 2.13 1.03
2.28 1.68 0.45 2.28 1.83 0.77 2.29 2.18 1.03
2.46 1.72 0.45 2.46 1.87 0.77 2.47 2.21 1.04
2.64 1.75 0.44 2.64 1.90 0.77 2.65 2.24 1.05
2.81 1.79 0.44 2.81 1.94 0.77 2.83 2.28 1.04
2.99 1.82 0.43 2.99 1.97 0.77 3.00 2.31 1.05
3.16 1.85 0.42 3.16 1.99 0.76 3.18 2.32 1.04
3.34 1.88 0.41 3.34 2.02 0.77 3.35 2.36 1.04
3.51 1.91 0.40 3.51 2.03 0.76 3.53 2.38 1.04
3.87 1.95 0.37 3.87 2.08 0.75 3.88 2.43 1.03
4.22 1.99 0.36 4.22 2.10 0.75 4.24 2.47 1.02
4.57 2.02 0.35 4.57 2.13 0.74 4.59 2.51 1.02
4.92 2.05 0.34 4.92 2.16 0.73 4.94 2.53 1.01
5.27 2.07 0.32 5.27 2.19 0.71 5.29 2.55 1.00
5.62 2.08 0.31 5.62 2.22 0.71 5.65 2.57 0.99
6.33 2.12 0.29 6.33 2.25 0.69 6.35 2.60 0.97
7.03 2.14 0.28 7.03 2.28 0.67 7.06 2.62 0.96
7.73 2.15 0.27 7.73 2.29 0.66 7.41 2.63 0.95
8.43 2.13 0.26 8.43 2.31 0.65 7.76 2.62 0.94
9.14 2.10 0.24 9.14 2.34 0.63 8.12 2.62 0.94
9.84 211 0.23 9.84 2.36 0.62 8.47 2.64 0.93
10.54 2.14 0.22 10.54 2.38 0.61 8.82 2.64 0.92
11.25 2.18 0.21 11.25 2.38 0.60 9.17 2.64 0.92
11.95 2.20 0.20 11.95 2.39 0.59 9.53 2.65 0.91
12.65 2.21 0.19 12.65 2.40 0.58 9.88 2.66 0.91
13.35 2.22 0.18 13.35 241 0.57 10.23 2.67 0.91
14.06 2.24 0.17 14.06 2.42 0.57 10.58 2.69 0.90
15.81 2.20 0.14 15.81 2.42 0.55 11.29 2.73 0.89
17.57 2.22 0.11 17.57 2.44 0.53 12.00 2.75 0.89
19.33 2.30 0.11 19.33 2.42 0.53 12.70 2.76 0.89
20.00 2.30 0.09 19.95 2.43 0.52 13.41 2.76 0.88
14.11 2.75 0.88
15.87 2.72 0.86
17.64 2.74 0.86
19.40 2.77 0.85
20.00 2.76 0.84




Appendix D

Spine Road Soil Boring Logs



Northern Technologies Inc.
1408 Northland Dr. Ste 107
Mendota Heights, MN, 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

BORING NUMBER SR-200

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

DATE STARTED _6/30/15 COMPLETED _6/30/15 GROUND ELEVATION _925.18 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A V AT TIME OF DRILLING _14.00 ft / Elev 911.18 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. O/S 31 ft S AFTER DRILLING _---
W ] ATTERBERG
® = < LIMITS
o —~ | Z w
O > (> ww |W = x>
FolZo D2 |EE] 252 [toltslREla o B 8
Le %O MATERIAL DESCRIPTION ws |59 052 |Le|zg|Gi|er|pE 56 u
o |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|535|35|2z=
%) x o [a) @] o _
0 o
TOPSOIL (4 Inches) 924.9 SS 33 2-3-2
B B SILTY SAND, (SM) brown, fine grained, moist, loose to 1 (5)
| i very loose, trace gravel
SS 3-3-3
B _ 5 56 ©6)
5 SS | 45 | 2:2-1
3 (3)
B 918.2
SILTY LEAN CLAY, (CL-ML) dark gray, moist, soft SS 78 0-1-2
i ] NOTE: Weight of Hammer at 7.0 feet. 4 ©)
B N 9.5 915.7
PEAT, (Pt) black, moist to wet, soft SH
B 5
i NOTE: Sand (SP) lenses at 12.0 feet. SS 1-2-2
- 6 |7 @
L AVA
SS 1-2-2
i 7 44 )
B 175 907.7 Ss 1-1-2
B POORLY GRADED SAND, (SP) gray, fine to medium g | 96 3)
grained, saturated, very loose
20.0 905.2
POORLY GRADED SAND, (SP) gray, fine to medium SS 1-2-2
- 1215 grained, saturated, very loose, trace gravel 903.7 9 78 4)

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 8/5/15 09:34 - H:\RAMSEY\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.5 feet.




Northern Technologies Inc. BORING NUMBER SR-201
1408 Northland Dr. Ste 107 PAGE 1 OF 1
Mendota Heights, MN, 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 8/5/15 09:34 - H:\RAMSEY\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 5/21/15 COMPLETED 5/21/15 GROUND ELEVATION 951.1 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY DAS CHECKED BY DAS AT END OF DRILLING ---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
S = Q) LIMITS
o —~ | Z w
9) S | > oD |Ww [ <
= _|Zo ClEal 252 IEolEglBEl, o B8
&5 &O MATERIAL DESCRIPTION ws |59 9:)< Ta Z&'J,Lu oL [Pk Gﬁ u
o |z~ = 893 0> 15~ 2‘/ o0=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 | |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
SN TOPSOIL (6 Inches) 9506 sS | .5 | 683
B N 15 SILTY SAND WITH GRAVEL, (SM) brown, fine grained, 9496 1 (11)
| i mpist
(Filr) 948.1 SS | ;5| 456
- POORLY GRADED SAND WITH GRAVEL, (SP) brown, - 2 (11)
| | fine to medium grained, moist
(Fill)
5 SANDY LEAN CLAY, (CL) gray, moist, medium to stiff, SS 33 3-4-4
L trace gravel 3 (8)
B B SH
4
10 777 SS | g | 346
5 (10)
[ ss 5711
S 6 | 89| (8
15 7 SS | 55 | 8-11-12
7 7 (23)
[ ss 7-9-12
L 8 | 7| e
20 §77420.0 931.1 Ss 8-10-13
5 POORLY GRADED SAND WITH GRAVEL, (SP) gray to 9 67 (23)
121.0 \ brown, fine to medium grained, moist, dense / 930.1

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc.
1408 Northland Dr. Ste 107
Mendota Heights, MN, 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER SR-202

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

DATE STARTED 5/21/15 COMPLETED 5/21/15 GROUND ELEVATION 955.31 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY DAS CHECKED BY DAS AT END OF DRILLING ---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R = < LIMITS
o —~ | Z w
&) > w |2 <
T %o c0 &gl =85 |2 E<(3E| . (o (2| @
&g %9 MATERIAL DESCRIPTION Hg >8 9:)<E E“@gagm oL [Pk Qﬁ L
o | = o m8; S >_V5'£ 3= @E|Ea| @
° < |o €10 |x |20|53=|27 (<2
n 14 o [a) (@) o E
0
SN TOPSOIL (6 Inches) 954 8 SS | 55 | 345
B 7 15 SILTY SAND WITH GRAVEL, (SM) brown, moist 953.8 1 9)
7% \_(Fill) /
A LEAN CLAY WITH SAND, (CL) brown to gray, fine SS 78 4-6-8
B + grained, moist, rather stiff to very stiff, trace gravel 2 (14)
5 sS| .4 | 578
3 (15)
[ ss 4-7-9
S 4 | 1001 (qq)
10 S | 00| 578
5 (15)
[ ss 5-10-12
A 6 | 190| 7 (20
15 SS | g0 | 5:9-11
7 (20)
[ ss 5-15-25
S g | 1001 " (40
20
SH
n _ / 9
21.5 933.8
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.5 feet.




Northern Technologies Inc.
1408 Northland Dr. Ste 107
Mendota Heights, MN, 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER SR-203

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

DATE STARTED _5/21/15 COMPLETED _5/21/15 GROUND ELEVATION 956.01 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
O > (> ww |W = x>
Fo|Zo CE E2] 252 |EclEglRE|a o |E.| 8
&5 &O MATERIAL DESCRIPTION ws |59 9:)< 0% Z&'GLU oL [Pk Gﬁ u
o - %:) 893 mO> 5" 2‘/ ot 8; 2= EQl| T
o 2% |m ©CZ |5 |z |25|57|33|%2z
%) 4 o =) (@] o _J
0 o
SILTY SAND WITH GRAVEL, (SM) brown, fine to SS 1-1-1
= - medium grained, moist, occasional clayey sand (SC) 1 44 2)
seams
B 7 (Filn) Y
| i NOTE: Rock in tip of Split-Spoon S8 56 866
2 (12)
B N 4.5 951.5
5 POORLY GRADED SAND WITH GRAVEL, (SP) brown, sSS 7-9-10
fine to medium grained, moist 3 56 (19)
B b (Filn)
B 949.0
CLAYEY SAND, (SC) brown, fine to medium grained, SS 2-4-7
= moist, medium dense to loose 4 67 (11)
946.0
SS 4-4-4
7 LEAN CLAY WITH SAND, (CL) brown to gray, moist, 5 | 67 ®)
= o medium to stiff, trace gravel, sand lenses
| i SH
6
15 S | oo | 234
7 )
[ ss 4-8-10
S g |100] “(1g)
20 5 SS
421.0 935.0 9
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Borehole backfilled with auger cuttings.

Bottom of borehole at 21.0 feet.




Northern Technologies Inc. BORING NUMBER SR-204
1408 Northland Dr. Ste 107 PAGE 1 OF 1
Mendota Heights, MN, 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/21/15 COMPLETED _5/21/15 GROUND ELEVATION 954.6 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. O/S boring 12 ft N AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
0 So > oh (W | <
E_|Io CE B3] 223 [EolEslaE s o |B.] 8
&5 &O MATERIAL DESCRIPTION ws |59 9:)< Ta Z&'GLU oL [Pk Gﬁ u
o |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|535|35|2z=
%) 4 o o (@) o E
CLAYEY SAND, (SC) brown, fine to medium grained, SS 4-4-5
= moist, medium dense to loose 1 67 9)
[ Ss 4-4-6
i 2 | %6 | (10
NOTE: Sand lense at 4.5 feet SS 1-4-4
78
i 948.6 3 (8)
CLAYEY SAND, (SC) brown, moist, dense, trace gravel
| SH
4 14 | 25 | 13 | 12 44
SS 3-7-10
5 | 4] Tar
i ss 7-8-10
- 6 | 100] (g
SS 5-9-11
7 100 (20)
B 937.6
CLAYEY SAND, (SC) brown, fine to coarse grained, SS | 68 32/6"
- moist, very dense, trace coarse gravel 8
NOTE: Hard drilling due to coarse gravel at 17.0 feet.
B 935.1
. SANDY LEAN CLAY, brown, moist, stiff, little fine to SS 10-13-14
21.0 coarse gravel 9336 9 44 (27)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc.
1408 Northland Dr. Ste 107
Mendota Heights, MN, 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

BORING NUMBER SR-205

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

DATE STARTED _5/21/15 COMPLETED _5/21/15 GROUND ELEVATION 951.02 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. O/S boring 6 ft SE AFTER DRILLING _---
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
&) > w |2 <
z |To cO s 225 1o |E<(3E| o 2|8
&g %9 MATERIAL DESCRIPTION Eg >8 93;,: E‘g%agﬁ %': 2 Qﬁ L
o 16 15 |8%| 332 |X¥7|2°|8%|35|25|E8| £
prd w € |0 | [=29|3- |4 |<Z
N 14 o [a) (@) o E
0
TOPSOIL (4 Inches) 950.7, SS 67 5-6-6
B POORLY GRADED SAND WITH GRAVEL, (SP) brown, 1 (12)
| fine to medium grained, moist, medium dense 949.0
CLAYEY SAND, (SC) brown, fine to medium grained, SS 56 6-6-8
B moist, medium dense 2 (14)
B 946.5
5 G LEAN CLAY WITH SAND, (CL) brown, moist, rather SS 67 4-7-10
s stiff to very stiff, trace gravel, sand lenses at 12.0 feet 3 (17)
[ ss 6-8-8
S 4 | 8] (e
10 S | ;o | 6812
5 (20)
[ ss 6-8-10
S 6 | 100] “(1g)
15 S [ 00| 577
7 (14)
| | SH
8
20 SS | 40 | 9-15-19
£21.0 930.0 9 (34)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc.
1408 Northland Dr. Ste 107
Mendota Heights, MN, 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

BORING NUMBER SR-206

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

DATE STARTED _5/22/15 COMPLETED _5/22/15 GROUND ELEVATION 942.32 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. O/S boring 10 ft N AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
0 So > oh (W | <
z_|Io CE|E5] 223 [EolEslaE s o |B.] 8
&5 %O MATERIAL DESCRIPTION ws |59 9:)< 0% Z&ELU oL |Pe 56 o
o |e- = 893 mQ~=> S 2‘/ ot 8; Q= |Ea|
© <Z w ©°Z |5 |z |25 S a- QZ
%) 1a o [a) (@) o _
0 o
SILTY SAND WITH GRAVEL, (SM) brown, fine to SS 9-10-10
= — medium grained, moist 1 44 (20)
(Filn)
SS 8-8-6
L - 2 | %] (19
B 937.8
SILTY SAND, (SM) brown, fine to medium grained, SS 5-6-6
moist, medium dense, trace gravel 3 100 (12)
B 935.3
CLAYEY SAND, (SC) brown, fine to medium grained, SS 3-5-6
= moist, medium dense 4 78 (11)
B 932.8
LEAN CLAY WITH SAND, (CL) brown, moist, stiff to SH
very stiff, little gravel 5
[ ss 7-9-10
S 6 | 89| (9
15 SS | 4 | B-10-11
7 (21)
i ] NOTE: No Recovery due to coarse gravel at 17.0 feet. SS 13-20-25
- - Sampled auger cuttings. 8 0 (45)
20 . NOTE: No Recovew due to coarse gravel at 19.5 feet. SS 0 13-22-27
4210 Sampled auger cuttings. 9213 9 (49)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc. BORING NUMBER SR-207
1408 Northland Dr. Ste 107 PAGE 1 OF 1
Mendota Heights, MN, 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 5/22/15 COMPLETED 5/22/15 GROUND ELEVATION 938.51 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY DAS CHECKED BY DAS AT END OF DRILLING ---
NOTES _Elev. at staked location. O/S boring 6 ft E AFTER DRILLING _---
W ] ATTERBERG
S = Q) LIMITS
o —~ | Z w
0 So > oh (W | <
z_|To ClEal 252 IEolEglBEl, o |EL| 8
&5 &O MATERIAL DESCRIPTION ws |59 9:)< Ta Z&'J,Lu oL [Pk 56 u
o |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|535|35|2z=
%) 4 o =) (@] o _J
0 o
POORLY GRADED SAND WITH GRAVEL, (SP) brown, SS 9-9-10
= — fine to medium grained, moist 1 44 (19)
(Fill)
B 2X3.0 9355 SZS 56 5'2'112
/4 CLAYEY SAND, (SC) gray, moist, medium dense (21)
SH
i 3 16 | 29 | 14 | 15 43
i ss 345
- 4 | 8] T
SS 4-5-4
5 89 ©)
B 12,0 926.5
/ LEAN CLAY WITH SAND, (CL) gray, moist, medium to SS 3-3-3
= B2, stiff, trace gravel 6 100 (6)
15 7 sS | ,, | 456
7 (11)
[ ss 7-12-11
S 8 | * | (23
A7 SS | 45 | 5810
/421.0 9175 9 (18)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc.
1408 Northland Dr. Ste 107
Mendota Heights, MN, 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER SR-208

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 8/5/15 09:35 - H:\RAMSEY\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO

DATE STARTED _5/22/15 COMPLETED _5/22/15 GROUND ELEVATION 935.64 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. O/S boring 6 ft E AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
9) S | > oD |Ww [ <
E_ Lo CE|E5] 223 [EolEslaE s o |B.] 8
&5 &O MATERIAL DESCRIPTION ws |59 9:)< Ta Z&'GLU oL [Pk Gﬁ u
o |z~ = 893 0> 15~ 2‘/ o0=z|33 Q= |Ea|
o 2% |m ©CZ |5 |z |25|57|33|%2z
%) 1a o [a) @] o _
0 o
POORLY GRADED SAND WITH GRAVEL, (SP) brown, sSS 4-6-7
= — fin_e to medium grained, moist 1 39 (13)
] 2.0 (Filn 933.6
SILTY SAND, (SM) brown, fine grained, moist, trace SS 5-5-5
= B gravel (Fill) 2 100 (10)
B 931.6
CLAYEY SAND, (SC) brown, fine to medium grained,
moist, loose to medium dense, trace gravel SS 2-3-4
17
3 7
| SH
4
SS 3-5-6
5 | 971 1)
B 923.6
G LEAN CLAY WITH SAND, (CL) brown, moist, rather SS 4-5-5
= B2, stiff to stiff, trace gravel 6 89 (10)
15 SS | g9 | 566
7 (12)
[ ss 5-7-10
S 8 | 8| (7
20 ¥ 20.0 915.6
(s SS 9-12-12
HRRTS POORLY GRADED SAND, (SP) brown, fine to medium 9 | 96 (24)
121.0 \ grained, moist, dense, trace gravel / 914.6

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc.
1408 Northland Dr. Ste 107
Mendota Heights, MN, 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER SR-209

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

DATE STARTED _5/20/15 COMPLETED _5/20/15 GROUND ELEVATION 911.04 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. O/S boring 10 ft E AFTER DRILLING _---
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
O > i < <
T %o c0 |&al =85 |EoE<(3E| . (o (2| @
&g &9 MATERIAL DESCRIPTION Eg >8 9:)< Eg%&'&,m oL [Pk Qﬁ L
o | = S¢ m8; S >_V5'£ 3= @E|Ea| @
° < |o €10 |x |20|37 |27 |<Z
N 14 o [a) (@) o E
0
POORLY GRADED SAND WITH SILT, (SP-SM) brown, sSS 2-3-4
= — moist, trace gravel 1 33 7)
(Fill)
B 3.0 908.0 SZS 67 323;4
7 SANDY LEAN CLAY, (CL) brown to gray, moist,
- R, medium to rather stiff, trace gravel
5 ss| g, | 445
3 (9)
] Ss 3-4-4
N | 4 100 ®)
10
SH
B | 5
[ ss 1-3-4
| 1 6 100 )
15
SS 2-3-5
7 100 ®)
[ ss 2-3-4
| 1 8 100 )
20 / SS | g9 | 246
21.0 890.0 9 (10)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc. BORING NUMBER SR-21 0
1408 Northland Dr. Ste 107 PAGE 1 OF 1
Mendota Heights, MN, 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 5/20/15 COMPLETED 5/20/15 GROUND ELEVATION 913.64 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A X/ AT TIME OF DRILLING _4.50 ft / Elev 909.14 ft
LOGGED BY DAS CHECKED BY DAS AT END OF DRILLING ---
NOTES _Elev. at staked location. O/S boring 6 ft NE AFTER DRILLING _---
W ] ATTERBERG
R = < LIMITS
o —~ | Z w
O > (> ww |W = x>
Eo o CE|EE] 323 [EoleslRE|a. o B 2
&5 &O MATERIAL DESCRIPTION ws |59 9:)< Ta Z&'GLU oL [Pk Gﬁ u
a o~ %:) 893 mQ> S 2‘/ ot 8; Q= |Ea|
o ZZ |2 ©°Z |5 | |£6|55|35|2z=
(%) 1a o o (@) o |
0 o
POORLY GRADED SAND WITH SILT, (SP-SM) some SS 1-2-3
- gravel 1|38 (5)
| (Fill) 911.6
POORLY GRADED SAND WITH SILT, (SP-SM) fine to SS 5-12-14
= medium grained, dense, trace gravel 910.1 2 78 (26)
B CLAYEY SILT, (SC) saturated, trace gravel
B Ss
17
i 907.6 3
POORLY GRADED SAND WITH SILT, (SP-SM)
= saturated, trace gravel
SS 29
i 905.1 4
B CLAYEY SAND, (SC) gray, saturated, loose to dense,
trace gravel
SS 33 4-6-6
5 (12)
i ss 334
i 6 189 "
SS 4-5-7
7 |8 (2
i ss 57-8
- g | | s
SS 1 5-8-10
892.6 9 (18)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc. BORING NUMBER SR-21 1
1408 Northland Dr. Ste 107 PAGE 1 OF 1
Mendota Heights, MN, 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/22/15 COMPLETED _5/22/15 GROUND ELEVATION 907.43 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
O > (> ww |W = x>
Fo|Zo CE E2] 252 |EclEglRE|a o |E.| 8
&5 &O MATERIAL DESCRIPTION ws |59 9:)< 0% Z&'GLU oL [Pk Gﬁ u
a |z~ = 893 0> 15~ 2‘/ o0=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 | |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
SN TOPSOIL (6 Inches) 906.9 SS | g | 332
B N POORLY GRADED SAND, (SP) brown, fine to medium 1 (5)
| i grgined, moist, trace gravel
(Filn) 0044 SS 3-4-3
= NOTE: No recovery at 2.0 feet. Sampled auger : 2 0 )
\ cuttings.
§ POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to medium grained, moist, loose to medium dense, SS 2-3-3
trace gravel 3 | %6 (6)
i ss 4-6-6
- 4 | %7 (2
B 897.9
SILTY SAND, (SM) brown, fine grained, moist, medium SS 5-6-5
dense, trace gravel 5 78 (11)
B 895.4
G LEAN CLAY WITH SAND, (CL) gray, moist, medium to SS 3-4-4
= R rather stiff, trace gravel 6 83 (8)
15
| i SH
7
[ ss 6-6-7
S g |100] 13
20 SS | 400 768
/0210 886.4 9 (14)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc.
1408 Northland Dr. Ste 107
Mendota Heights, MN, 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

BORING NUMBER SR-212

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

DATE STARTED _5/27/15 COMPLETED _5/27/15 GROUND ELEVATION _894.22 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V AT TIME OF DRILLING _14.50 ft / Elev 879.72 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. O/S boring 12 ft NW AFTER DRILLING _---
W ] ATTERBERG
x - < LIMITS
o —~ | Z w
O > i < <
z |To chEa] 225 B e(3E] . o [E |8
TEAEge MATERIAL DESCRIPTION Ws >0 95% E:@ga{;m S |EE|OX] 2
o | = o m8; NFEREECE =l
° < |o €10 |x |20|37 |27 |<Z
%) 4 o o (@) o E
0
IR
i “ 10 TOPSOIL (12 Inches) 893.2 313 78 1_;_1
FILL/TOPSOIL, (SC) black, very loose to loose, with 2
- - organics
SS 33 2-2-2
[ R85 890.7 2 4
B _ SANDY LEAN CLAY, (CL) gray, moist to wet, medium
5 to rather stiff, trace gravel
SS 78 1-3-3
3 (6)
] ss 345
| 1 4 100 )
10 NOTE: Trace gravel below 9.5 feet. SS 3-5-5
100
5 (10)
| | SH
6 14 | 23 | 10 | 13 52
] AVA
15 sS | ;5 | 223
7 (5)
] ss 234
| 1 8 100 )
20 ; SS [ 00| 345
21.0 873.2 9 9)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc.
1408 Northland Dr. Ste 107
Mendota Heights, MN, 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER SR-213

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

DATE STARTED _5/28/15 COMPLETED _5/28/15 GROUND ELEVATION _890.76 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V AT TIME OF DRILLING _12.00 ft / Elev 878.76 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x - < LIMITS
o —~ | Z w
O > i < <
T %o c0 |&al =85 |EoE<(3E| . (o (2| @
&g &9 MATERIAL DESCRIPTION Eg >8 93;,: E:@%agﬂ %': 2 Qﬁ L
o 16 15 |8%| 332 |X¥7|2°|8%|35|25|E8| £
prd w £ |0 | |[=SO|5-2 4" <2
%) 4 o o (@) o E
0
SILTY SAND WITH GRAVEL, (SM) fine grained, moist SS 0 8-4-6
- (Fill) 1 (10)
NOTE: Sampled auger cutting.
SS 16-12-15
| 2 | 8]
B 4.0 886.8
5 LEAN CLAY WITH SAND, (CL) moist, stiff to rather
stiff, trace gravel SS 44 8-9-11
3 (20)
] ss 268
83
7 882.3 4 (14)
B R SILTY SAND, (SM) fine grained, moist, loose, trace
10 gravel
SS 78 3-3-5
i 1.0 879.8)/\ ® (8)
7 LEAN CLAY WITH SAND, (CL) gray, moist to wet,
- R, Y medium to rather stiff, trace gravel
SS 89 3-34
- 6 7
15
SH
B _ 7
] ss 245
| | 8 100 ©)
20 . SS [ 00| 357
21.0 869.8 9 (12)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc. BORING NUMBER SR-214
1408 Northland Dr. Ste 107 PAGE 1 OF 1
Mendota Heights, MN, 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/22/15 COMPLETED _5/22/15 GROUND ELEVATION _890.28 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A V. AT TIME OF DRILLING _9.50 ft / Elev 880.78 ft
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
® = < LIMITS
o —~ | Z w
O > (> ww |W = x>
Fo|Zo L2 88 252 [Eeltg|RE o, o |E.| 8
Le %O MATERIAL DESCRIPTION ws |59 052 |Le|zg|Gi|er|pE Gﬁ u
a |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|535|35|2z=
%) 4 o =) (@] o _J
0 o
POORLY GRADED SAND WITH SILT, (SP-SM) brown, SS 4-4-3
- - 15 fine to medium grained, moist, trace gravel 888.8 1 67 7)
N —\_(Fill) -
i SILTY SAND, (SM) brown, fine to medium grained, sS 4-5-5
- moist, medium dense, trace gravel 2 56 (10)
B 4.5 885.8
SILTY SAND, (SM) brown to gray, fine grained, moist to SS 6-7-6
saturated, medium dense to dense 3 67 (13)
[ Ss 4-4.5
- 4 |56 9
i AV
SS 6-7-7
5 [ 56| (19
i ss 555
i 6 | 89| ‘(10
SS 6-8-7
7 (1901 ‘(15
i ss 8-8-9
56
i ’118.5 871.8 8 (17)
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Borehole backfilled soil cuttings.
Bottom of borehole at 18.5 feet.




Northern Technologies Inc.
1408 Northland Dr. Ste 107
Mendota Heights, MN, 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER SR-215

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

DATE STARTED _5/22/15 COMPLETED _5/22/15 GROUND ELEVATION _889.66 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A Y AT TIME OF DRILLING _7.00 ft / Elev 882.66 ft
LOGGED BY DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
S = < LIMITS
o —~ | Z w
0 So > oh (W | <
z_|Io CE|E5] 223 [EolEslaE s o |B.] 8
&5 &O MATERIAL DESCRIPTION ws |59 9:)<E Ta ZE'J)LU oL [Pk Gﬁ u
a o~ %:) 893 mQ> S 2‘/ ot 8; Q= |Ea|
o ZZ |2 ©°Z |5 | |£6|55|35|2z=
%) 1a o o (@) o |
0 o
POORLY GRADED SAND, (SP-SM) brown, fine to SS 3-4-3
- - 15 coarse grained, moist, trace gravel 888.2 1 44 7)
| 1 ———\_(Fill) *
SILTY SAND, (SM) gray to brown, fine grained, moist sSS 56 5-4-6
- 35 (Fl) 886.2 2 (10)
| sl SILTY SAND, (SM) brown, fine grained, moist to
saturated, medium dense ss )
NOTE: Borehole wet cave-in at 5.7 feet. 3 | 78 29;
L AV
SS 6-6-7
- 4 | %7 (3
SS 6-8-6
5 [ 1001 1y
N ~112.0 877.7
) SILTY SAND, (SM) light brown, fine grained, saturated, SS 6-8-9
= dense to medium dense 6 100 (17)
SS 6-4-10
7 [ 100] (19
i ss 4-105
- g |100] “(15
NOTE: Fine to coarse grained below 19.5 feet. SS 5-6-6
% 100
121.0 868.7 9 (12)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc. BORING NUMBER SR-21 6
1408 Northland Dr. Ste 107 PAGE 1 OF 1
Mendota Heights, MN, 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 8/5/15 09:35 - H:\RAMSEY\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/15/15 COMPLETED _5/15/15 GROUND ELEVATION _887.29 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _7.00 ft / Elev 880.29 ft
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
9) S | > oD |Ww [ <
E_ Lo T8 (88| 252 |EcltglaE | lo |E.| @
&5 %O MATERIAL DESCRIPTION ws |59 9:)< 0% Z&ELU oL [Pk 56 u
a |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
© <Z w ©°Z |5 |z |25 S a- QZ
%) 1a o [a) @] o _
0 o
SILTY SAND, (SM) brown, fine to medium grained, SS 3-5-5
= — 15 moist, trace gravel 885.8 1 67 (10)
SR I (Fill) *
R POORLY GRADED SAND WITH SILT, (SP-SM) brown, sS 56 3-6-6
- 35 ?I?iﬁ)to medium grained, moist 883.8 2 (12)
§ POORLY GRADED SAND WITH GRAVEL, (SP) brown,
fine to medium grained, moist, medium dense SS 67 5-7-6
6.0 SILTY SAND, (SM) light brown, fine grained, moist, 881.3 3 (13)
§ \_medium dense, trace gravel /
5 Y POORLY GRADED SAND WITH SILT, (SP-SM) light
brown, fine to medium grained, moist to saturated, SS | 44 3-3-4
B loose, trace gravel 4 (7)
1 SS 44 1-2-2
111.0 _ . 876.3 5 (4)
NOTE: Boring terminated at 11.0 feet due to borehole
\ cave-in. /

Borehole backfilled with auger cuttings.
Bottom of borehole at 11.0 feet.




Northern Technologies Inc.
1408 Northland Dr. Ste 107
Mendota Heights, MN, 55120
Telephone: 651-389-4191

BORING NUMBER SR-217

PAGE 1 OF 1

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/22/15 COMPLETED _5/22/15 GROUND ELEVATION _886.05 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _7.00 ft / Elev 879.05 ft
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
9) S | > oD |Ww [ <
z_|Io CE|E5] 223 [EolEslaE s o |B.] 8
&5 %O MATERIAL DESCRIPTION ws |59 9:)< 0% Z&ELU oL |Pe 56 u
a |z~ = 893 0> 15~ 2‘/ o0=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 | |£6|55|35|2z=
N 14 o [a) (@) o E
SILTY SAND, (SM) brown, fine grained, moist to SS 4-6-5
= saturated, loose to medium dense, trace gravel 1 56 (11)
i ss 4-9-7
i 2 | 87| (16)
SS 4-5-4
3 78 )
L AV
SS 3-3-2
100
i 85 877.6 4 (5)
B POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to coarse grained, saturated, medium dense, trace
gravel SS 89 5-7-6
5 (13)
B SH
n B 6
1:114.5 871.6
: SILTY SAND, (SM) brown, medium to coarse grained, SS 4-6-7
saturated, medium dense, trace gravel 7 100 (13)
| -.':,': 17.0 869.1
. POORLY GRADED SAND WITH SILT, (SP-SM) brown, SS 3-3-2
= e 185 fine to medium grained, saturated, loose 867.6 8 78 (5)
B : SANDY LEAN CLAY, (CL) gray, saturated, medium,
trace gravel ss 334
- Sj 67 P
NOTE: Silty sand seam at 20.0 feet. 865.1 9 @)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc. BORING NUMBER SR-21 8
1408 Northland Dr. Ste 107 PAGE 1 OF 1
Mendota Heights, MN, 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 6/8/15 COMPLETED _6/8/15 GROUND ELEVATION _883.67 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A Y AT TIME OF DRILLING _14.50 ft / Elev 869.17 ft
LOGGED BY DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
9) S | > oD |Ww [ <
E_ Lo CB (88| 252 |EclEglaE|n lo |E.| @
e 2o MATERIAL DESCRIPTION WS 29| 95 |wg|Z28|hu|8=|E=|C)]| 2
A |x- L5 3% 232 |72 |ok|as|22|Fal &
o ZZ |2 ©°Z |5 | |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
POORLY GRADED SAND WITH SILT, (SP-SM) brown, sSS 6-7-6
= — fine to medium grained, moist 1 56 (13)
] 2.0 (Filn 881.7
SILTY SAND, (SM) brown, fine grained, moist SS 56 8-8-9
- (Filr) 2 (17)
5 ss| g | 769
3 (15)
B 876.7
POORLY GRADED SAND WITH SILT, (SP-SM) gray, SS 10-11-13
= fine grained, moist, dense 4 56 (24)
B 874.2
PEAT, (Pt) black to dark gray, moist, rather stiff SS 4-5-6
67
5 (11)
B SH
[~ =/, \ 6
Iz Y1145 V 869.2
SILTY SAND, (SM) gray, fine to medium grained, SS 4-4-5
saturated, medium dense 7 56 9)
i ss 6-7-7
B 8 100 (14)
SS 7-6-6
89
862.7 9 (12)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc. BORING NUMBER SR-21 9
1408 Northland Dr. Ste 107 PAGE 1 OF 1
Mendota Heights, MN, 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 6/4/15 COMPLETED _6/4/15 GROUND ELEVATION _898.15 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
® = < LIMITS
o —~ | Z w
®) S |[> o (W (S <
E_ Lo CB (88| 252 |EclEglaE|n lo |E.| @
Le &O MATERIAL DESCRIPTION ws |59 052 |L&|zg|Gi|er|pE Gﬁ u
o - %:) 893 mO> 5" 2‘/ ot 8; 2= EQl| T
o ZZ |2 ©°Z |5 | |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
ASPHALT (1.5 Inches) /A-898.0 SS 8-11-11
- BASE (4 Inches) /\5911 1% 2
B ] POORLY GRADED SAND WITH SILT, (SP-SM) light
brown to brown, fine to medium grained, dry to moist, SS 67 10-11-12
B b trace gravel 2 (23)
B | (Fill)
5 sS | g, | 91012
3 (22)
] ss 10-8-9
S 4 |89 (7
10 ss | ;g [10-11-13
[ 11.0 887.2 5 (24)
POORLY GRADED SAND, (SP-SM) brown, fine to
- - medium grained, moist, little gravel, apparent roadway
base material SS 100 13-15-16
-] 135 (Fill) 884.7 6 (31)
5 SRENES POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to coarse grained, dry, dense, trace gravel
SS 56 8-12-11
7 (23)
B 881.2
POORLY GRADED SAND WITH SILT, (SP-SM) brown, sSS 6-8-6
= fine grained, moist, medium dense 8 89 (14)
SS 6-7-7
100
877.2 9 (14)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc.
1408 Northland Dr. Ste 107
Mendota Heights, MN, 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME

PROJECT NUMBER _15.60936.100
DATE STARTED _5/27/15
DRILLING CONTRACTOR _NTI
DRILLING METHOD _3 1/4 in H.S.A

COMPLETED _5/27/15

Ramsey County Re-Development Site (TCAAP)

BORING NUMBER SR-220

PAGE 1 OF 1

PROJECT LOCATION _Arden Hills, MN

GROUND ELEVATION _884.33 ft

GROUND WATER LEVELS:
AT TIME OF DRILLING

"6 1/2" inches

--- No groundwater observed.

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ATTERBERG
X | E )
o —~ | Z w
&) > w |2 <
z |To cO s 225 1o |E<(3E| o 2|8
aE|LQ MATERIAL DESCRIPTION wg =g| 952 Eggg‘aE Se|Ee|ok| 2
5 18 =2 |37 "8z |3 |3 |23|32|23|52| ¢
© Fa <12 |& |=8]=27 |27 |3%
N -
0 o
0.2 1\ TOPSOIL (2 Inches) N88a2\\ /| ss 67 | 810-11
B 7] POORLY GRADED SAND WITH SILT, (SP-SM) brown, 1 (21)
| i 2.0 fin_e to medium grained, trace gravel 882.3
(Filr) 56 | 9-13-15
B b SILTY SAND, (SM) light brown to gray, fine grained, (28)
| | moist
(Fill)
5 7 | 811-12
(23)
] 355
| | 67 (10)
B N 9.5 874.8
10 SILTY SAND, (SM) gray, fine grained, moist, asphalt 100 | 32/6"
pieces
B . (Filly
| 12.0 872.3
SILTY SAND, (SM) gray, fine grained, moist, trace 6-6-7
— gravel 67 (13)
(Filly
B N 14.5 869.8
: SILTY SAND, (SM) dark gray to gray, fine grained, 2-2-3
moist, loose, organic stain 56 (5)
i 100 42%4
3-3-5
56
863.3 (8)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc.
1408 Northland Dr. Ste 107
Mendota Heights, MN, 55120
Telephone: 651-389-4191

BORING NUMBER SR-221

PAGE 1 OF 1

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/27/15 COMPLETED _5/27/15 GROUND ELEVATION _892.07 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V AT TIME OF DRILLING _15.30 ft / Elev 876.77 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R | e LIMITS
o —~ | Z w
O x |> i < <
z |To PO |Ea| 283 |2 e<(3E| ] (o [E.| @
e 2o MATERIAL DESCRIPTION w2 25| 952 |Le|z8|Li|e | ol z
A |x- L5 3% 232 |72 |ok|as|22|Fal &
o ZZ |2 ©°Z |5 | |£6|55|35|2z=
%) 1a o [a) @] o _
0 o
0.2 M\ TOPSOIL (2 Inches) Na9tof\ /| ss sg | 424
B ] SILTY SAND, (SM) brown, fine to medium grained, 1 (6)
| i moist, trace gravel
Fill _3-
] (Fill) SS | gg | 3-3-4
35 888.6 2 7
B S SILTY SAND, (SM) light brown, fine grained, moist,
loose to medium dense
SS 67 3-4-4
3 (8)
i ss 468
. 4 | 8| (14
SS 4-6-8
5 (1001 (1
N "112.0 880.1
) SILTY SAND, (SM) light brown, fine grained, moist to SS 3-5-4
= saturated, loose to medium dense 6 89 9)
\v4 SS 3-3-5
V 7 78 ®)
i ss 457
i g | 8| (12
SS 5-7-9
5 56
121.0 871.1 9 (16)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc.
1408 Northland Dr. Ste 107
Mendota Heights, MN, 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

BORING NUMBER SR-222

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

DATE STARTED _5/28/15 COMPLETED _5/28/15 GROUND ELEVATION _897.17 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V AT TIME OF DRILLING _17.70 ft / Elev 879.47 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
® - < LIMITS
o —~ | Z w
®) S |[> o (W (S <
E_|Zo 8|85 253 |EclEglBE|a. |0 |E.| 8
e 2o MATERIAL DESCRIPTION WS 29| 95 |wg|Z28|hu|8=|E=|C)]| 2
o |x- L5 3% 232 |72 |ok|as|22|Fal &
o ZZ |2 ©°Z |5 | |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
SRR TOPSOIL (4 Inches) 896.8 SS 56 2-2-2
B 1.5 POORLY GRADED SAND WITH SILT, (SP-SM) brown, ggs5.7 1 (4)
| \ fine to medium grained, dry, very loose, trace gravel  /
SILTY SAND, (SM) brown to light brown, fine grained, SS 78 2-3-2
B moist, very loose to dense 2 (5)
SS 2-1-2
3 56 3)
i ss 599
- 4 | 8] (18
SS 4-5-7
5 [ 8] (12
i ss 467
i 6 | 87| (13
B 882.7
SILTY SAND, (SM) light brown, fine grained, moist to SS 2-3-5
saturated, loose to medium dense 7 78 (8)
i v ss 4-6-7
i g | 56| (13
SS 5-6-7
78
876.2 9 (13)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc. BORING NUMBER SR-223
1408 Northland Dr. Ste 107 PAGE 1 OF 1
Mendota Heights, MN, 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/28/15 COMPLETED _5/28/15 GROUND ELEVATION _898.48 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A Y AT TIME OF DRILLING _17.20 ft / Elev 881.28 ft
LOGGED BY DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
® = < LIMITS
o —~ | Z w
O x |> i < <
Z_|Zo ch Ea| 523 |2 ]eslBE], (o |E |8
e 2o MATERIAL DESCRIPTION w2 25| 952 |Le|z8|Li|e | ol z
a |z L5 3% 232 |72 |ok|as|22|Fal &
o ZZ |2 ©°Z |5 | |£6|55|35|2z=
N 14 o [a) (@) o E
TOPSOIL (3 Inches) /\B898.2 SS 67 1-3-2
B POORLY GRADED SAND WITH SILT, (SP-SM) brown, 1 (5)
| fine to coarse grained, moist, loose, trace gravel 896.5
SILTY SAND, (SM) brown, fine grained, moist, loose, SS 78 2-2-3
B trace medium to coarse gravel 2 (5)
B 894.0
SILTY SAND, (SM) brown, fine grained, moist to SS 1-2-2
saturated, very loose to dense 3 67 4)
i ss 1-2-2
- 2 | @
SS 1-1-3
5 67 )
i ss 234
i 6 | 8 ")
SS 2-3-3
7 22 ©)
i ss 5-8-10
i g | 67| “(18)
SS 8-10-10
78
877.5 9 (20)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc. BORING NUMBER SR-224
1408 Northland Dr. Ste 107 PAGE 1 OF 1
Mendota Heights, MN, 55120

Telephone: 651-389-4191

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/28/15 COMPLETED _5/28/15 GROUND ELEVATION _899.93 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V AT TIME OF DRILLING _16.00 ft / Elev 883.93 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x - < LIMITS
o —~ | Z w
O x |> i < <
Z_|Zo ch Ea| 523 |2 ]eslBE], (o |E |8
e 2o MATERIAL DESCRIPTION w2 25| 952 |Le|z8|Li|e | ol z
o |x- L5 3% 232 |72 |ok|as|22|Fal &
o ZZ |2 ©°Z |5 | |£6|55|35|2z=
%) 4 o o (@) o E
TOPSOIL (3 Inches) /8997 SS 78 3-3-2
B POORLY GRADED SAND WITH SILT, (SP-SM) brown, 1 (5)
| fine to medium grained, moist, loose 897.9
SILTY SAND, (SM) brown to light brown, fine grained, SS 67 2-2-2
B moist to saturated, very loose to dense 2 (4)
SS 2-2-3
3 56 5)
i NOTE: Trace gravel at 7.0 feet. SS 1-2-2
| 44
4 4
SS 3-5-6
5 [ 8 (1)
i ss 345
i 6 | 5| T(9
SS 2-2-3
7 67 5)
i ss 599
i g | 56| ‘(18
SS 5-9-12
56
878.9 9 (21)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies Inc.
1408 Northland Dr. Ste 107
Mendota Heights, MN, 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

BORING NUMBER SR-225

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

- (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\SR SPINE ROAD.GPJ

DATE STARTED _6/8/15 COMPLETED _6/8/15 GROUND ELEVATION _898.97 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x = Q) LIMITS
o —~ | Z w
&) > w |2 <
T %o c0 |&al =85 |EoE<(3E| . (o (2| @
aE %0 MATERIAL DESCRIPTION we >0 95% E:@ga{;m S |EE|OX] 2
o | = S¢ m8; ANFEREECE =l
° < |o €10 |x |20|37 |27 |<Z
n 14 o [a) (@) o E
POORLY GRADED SAND WITH SILT, (SP-SM) light SS 3-4-3
= brown to dark brown, fine to medium grained, moist, 1 56 7)
medium dense to very loose
SS 5-5-5
i 2 | 8| “(10)
SS 3-3-3
3 89 ©6)
i ss 56-6
- 4 | 8] (2
SS 4-5-6
5 | 8] (1)
B SS 2-2-2
5 67 )
SS 2-3-3
7 56 ©6)
i ss 323
| 8 56 (5)
B 879.5
CLAYEY SAND, (SC) brown, fine to medium grained, SS 4-4-3
moist, loose 878.0 9 67 7)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Appendix E

Rice Creek Re-Meander Bridge Soil Boring Logs
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Northern Technologies, Inc.
1408 Northland Drive, Suite 107
Mendota Heights, MN 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER RC-500

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/28/15 COMPLETED _5/28/15 GROUND ELEVATION _883.81 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A V. AT TIME OF DRILLING _4.50 ft / Elev 879.31 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
® = < LIMITS
o —~ | Z w
0 So > oh (W | <
E_ Lo T8 (88| 252 |EcltglaE|a lo |E.| @
&5 %O MATERIAL DESCRIPTION ws |59 9:)<E 0% Z&ELU oL [PE Gﬁ u
o |z~ = 893 0> 1§~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
POORLY GRADED GRAVEL WITH SAND, (GP) SS 4-5-4
- - brown, fine to medium grained, coarse gravel 1 44 9)
(Filly
B 880.8 SZS 56 6'164:8
SILTY SAND, (SM) brown, fine to medium grained, (14)
= v moist to saturated, medium dense to dense
) ss 8-11-10
3| 57| en
B 876.8
SILTY SAND, (SM) gray, fine to medium grained, SS 5-6-7
= saturated, medium dense 4 78 (13)
SS 5-6-5
| 5 (100 ")
[ Ss 4-4.5
| 6 100 )
B 869.3
SILTY SAND, (SM) gray, fine to medium grained, SS 2-3-3
saturated, loose, trace gravel 7 78 (6)
i ss 343
i g 18] "
SS 4-4-3
100
862.8 9 (7)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER RC'501
1408 Northland Drive, Suite 107 PAGE 1 OF 1
Mendota Heights, MN 55120

Telephone: 651-389-4191

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 8/21/15 13:44 - H:\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO - (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\RC - RICE CREEK REMEANDER.GPJ

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/28/15 COMPLETED _5/28/15 GROUND ELEVATION _884.4 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A V. AT TIME OF DRILLING _9.50 ft / Elev 874.90 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _ Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
0 So > oh (W | <
E_|Zo 8|88 253 |EclEglBE|a. |0 |E.| 8
Le &O MATERIAL DESCRIPTION ws |59 052 |Le|zg|Gi|er|pE Gﬁ u
o |e- = 893 mQ~=> S 2‘/ ot 8; Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|535|35|2z=
%) x o [a) @] o _
0 o
POORLY GRADED SAND WITH SILT, (SP-SM) brown, SS 5-5-7
- - 1 fine to medium grained, dry, trace gravel 882.9 1 78 (12)
g \_(Fill) -
i SILTY SAND, (SM) brown, fine to medium grained, sS 6-7-10
- moist, dense to medium dense, trace gravel 2 78 (17)
SS 7-10-11
3|89 @2
B 876.4 343 78 4'152'7
PEAT, (Pt) dark gray to black, dry, rather stiff 875.9 (12)
B 7 SILTY SAND, (SM) gray, fine grained, saturated, loose
~ to medium dense, trace coarse gravel SS 4-5-3
67
5 8)
i ss 477
B 6 100 (14)
i 2 14.5 869.9
15 V77 SANDY LEAN CLAY, (CL) gray, wet, medium, trace SS 100 2-2-3
72 gravel 7 (5)
[ ss 3-4-4
| 1 8 100 ®)
20
| 421.0 863.4 SH
s CLAYEY SAND, (SC) gray, fine to medium grained, I 9 161261 111151 54
A22.0 \ Saturated, loose, trace gravel / 862.4
26

Borehole backfilled with auger cuttings.
Bottom of borehole at 22.0 feet.
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Northern Technologies, Inc.
1408 Northland Drive, Suite 107
Mendota Heights, MN 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER RC-502

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/28/15 COMPLETED _5/28/15 GROUND ELEVATION _884.24 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _7.00 ft / Elev 877.24 t
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. O/S 15 ft. W AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
O > (> ww |W = x>
Fo|Zo L2 88 252 [Eoltg|RE o, o |E.| 8
&5 %O MATERIAL DESCRIPTION ws |59 9:)< 0% Z&ELU oL [PE Gﬁ u
o - %:) 893 m0O> 5" 2‘/ ot 8; 2= EQl| T
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
POORLY GRADED SAND WITH SILT, (SP-SM) brown, SS 7-9-10
= — fin_e to medium grained, dry 1 78 (19)
] 2.0 (Filn 882.2
SILTY SAND, (SM) brown, fine to medium grained, SS 8-9-9
= — moist 2 56 (18)
(Filn)
B 879.7
SILTY SAND, (SM) brown, fine to medium grained, SS 7-9-11
moist to saturated, dense to very loose 3 100 (20)
i ss 3-1-1
| 4 100 ?)
SS 1-1-1
5 67 ?)
i ss 2:2-3
| 5 78 (5)
B 869.7
SILTY SAND, (SM) gray, fine grained, saturated, very SS 221
loose to medium dense, trace gravel 7 56 3)
i ss 6-7-6
- g |100] (13
SS 4-4-5
89
863.2 9 (9)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER RC'503
1408 Northland Drive, Suite 107 PAGE 1 OF 1
Mendota Heights, MN 55120

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/28/15 COMPLETED _5/28/15 GROUND ELEVATION _881.95 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A AT TIME OF DRILLING _---
LOGGED BY DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. O/S 15 ft. SW AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
O > (> ww |W = x>
Fo|Zo L2 88 252 [Eeltg|RE o, o |E.| 8
&5 %O MATERIAL DESCRIPTION ws |59 9:)< Ta Z&'GLU oL [Pk Bﬁ u
a |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|535|35|2z=
%) 4 o =) (@] o _J
0 o
POORLY GRADED SAND WITH SILT, (SP-SM) brown, sSS 3-2-3
- - fin_e to medium grained, dry 1 67 (5)
| (Fill) 880.0
SILTY SAND, (SM) brown, fine grained, moist, loose, SS 3-3-3
= trace gravel 2 67 (6)
SS 3-3-3
3 67 ©)
B 875.0
SILTY SAND, (SM) gray to dark gray, fine grained, SS 2-1-3
- saturated, very loose to medium dense, trace organics 4 56 4)
Note: Organic content at 10 feet = 2.6%
| SH 15
5 16
i ss 332
N 6 56 5)
SS 2-2-2
| 7 78 )
i NOTE: Borehole wet cave-in at 17.0 feet. SS 78 2-4-6
B 863.5 8 (10)
B POORLY GRADED GRAVEL, (GP) gray, saturated,
medium dense, fine to medium gravel 862.5
POORLY GRADED SAND WITH SILT, (SP-SM) gray, S |100| 468
fine grained, saturated, medium dense 861.0 (10)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Appendix F

Water Main Soil Boring Logs



Northern Technologies, Inc.
1408 Northland Drive, Suite 107
Mendota Heights, MN 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

PROJECT NAME

BORING NUMBER WM-400

PAGE 1 OF 1

Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/28/15 COMPLETED _5/28/15 GROUND ELEVATION _965.77 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R | e LIMITS
o —~ | Z w
0 So > oh (W | <
E_|Zo 8|88 253 |EclEglBE|a. |0 |E.| 8
Le &O MATERIAL DESCRIPTION ws |59 052 |Le|zg|Gi|er|pE Gﬁ u
o |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o 2% |m ©CZ |5 |z |25|57|33|%2z
%) x o [a) @] o _
0 o
TOPSOIL (10 inches) 964.9 SS 56 4-5-6
i CLAYEY SAND, (SC) brown, moist, loose to medium 1 (11)
B dense, trace gravel
SS 6-4-5
| 5 100 ©)
B 961.3
5 SANDY LEAN CLAY, (CL) brown, moist, medium to SS 67 3-2-3
very stiff, trace gravel 3 (5)
] ss 343
| 1 4 100 )
10 SH
i | 5 17 | 29 | 13 | 16 51
i ] NOTE: No recovery. Sampled auger cuttings. SS 0 32
- V135 952.3 6
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Borehole backfilled with auger cuttings.
Bottom of borehole at 13.5 feet.




Northern Technologies, Inc.
1408 Northland Drive, Suite 107
Mendota Heights, MN 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

PROJECT NAME

BORING NUMBER WM-401

PAGE 1 OF 1

Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/21/15 COMPLETED _5/21/15 GROUND ELEVATION 954.63 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R 4 = e LIMITS
o —~ | Z w
0 So > oh (W | <
E_|Io CE B3] 223 [EolEslaE s o |B.] 8
&5 %O MATERIAL DESCRIPTION ws |59 9:)< Ta Z&'GLU oL [Pk Gﬁ u
o |e- = 893 mQ~=> S 2‘/ ot 8; Q= |Ea|
o 2% |m ©CZ |5 |z |25|57|33|%2z
%) 1a o o (@) o |
0 o
SILTY SAND, (SM) brown, fine to medium grained, SS 5-10-7
= moist, little gravel 953.1 1 67 (17)
(Fill) *
CLAYEY SAND, (SC) brown, fine grained, moist, trace sS 5-6-7
B gravel $18 2 | %° (13)
(Fill)
§ CLAYEY SAND, (SC) brown, fine grained, moist, 950.1
medium dense, trace gravel SS 67 4-3-4
CLAYEY SAND, (SC) brown, fine grained, moist, 3 (7)
B medium dense to stiff, trace gravel
i ss 5.5.7
- 4 | 100] T2
SH 12| 23| 13| 10| 30
45
SS 7-8-8
100
B 941.1 6 (16)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 13.5 feet.




Northern Technologies, Inc.
1408 Northland Drive, Suite 107
Mendota Heights, MN 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

BORING NUMBER WM-402

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN
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\ trace gravel

DATE STARTED _6/4/15 COMPLETED _6/4/15 GROUND ELEVATION _915.63 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V AT TIME OF DRILLING _12.00 ft / Elev 903.63 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R | e LIMITS
o —~ | Z w
&) > w |2 <
T %o c0 &gl =85 |2 E<(3E| . (o (2| @
&g %9 MATERIAL DESCRIPTION Hg >8 93;,: Eg%3|‘7’E %': 2 Qﬁ L
o 16 15 |8%| 332 |X7|2°|8%|35|25|ES| £
prd w € |0 | [=29|3- |4 |<Z
N 14 o [a) (@) o E
0
L% %gg  TOPSOIL (10 inches) o148)\/| SS | ;5 | 332
- POORLY GRADED SAND WITH SILT, (SP-SM) 1 (5)
| ; regjdish brown, fine to medium grained, moist
i (Fill) 912.6 SZS 100 4'161'5
POORLY GRADED SAND WITH SILT, (SP-SM) )
= reddish brown, fine to medium grained, moist, loose
SS 4-5-3
3 89 ®)
B 908.6
CLAYEY SAND, (SC) moist, loose, trace gravel SS 4-3-4
B 907.6 % | 78 ka
SILTY SAND, (SM) brown, fine to medium grained,
= moist, medium, trace clay (CL) lenses
SH
N 5 " 30
B AV
2174128 9028|\/| SS | 1o | 445
[ ¥2/135  CLAYEY SAND, (SC) gray, saturated, medium dense, _ 902.1 6 (9)

Borehole backfilled with auger cuttings.
Bottom of borehole at 13.5 feet.
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Northern Technologies, Inc.
1408 Northland Drive, Suite 107
Mendota Heights, MN 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

BORING NUMBER WM-403

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _6/4/15 COMPLETED _6/4/15 GROUND ELEVATION _907.66 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V. AT TIME OF DRILLING _7.50 ft / Elev 900.16 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x - < LIMITS
o —~ | Z w
®) S |[> o (W (S <
E_|Zo 8|88 253 |EclEglBE|a. |0 |E.| 8
e 2o MATERIAL DESCRIPTION Hs [29] 95 |wg|Z28|hu|8=|E|C)]| 2
a |x- L5 3% 232 |72 |ok|as|22|Fal &
o ZZ @ ©°Z |5 |& |£6|535|35|2z=
%) 4 o =) (@] o _J
0 o
Y 0.4 TOPSOIL (5 inches) 907.2 SS 67 5-4-4
B 7] 15 POORLY GRADED SAND WITH SILT, (SP-SM) brown, g06.2 1 (8)
| i \ fine to medium grained, moist, trace coarse gravel /
(Fill) 905.0 SS 100 7-6-7
- \ SANDY LEAN CLAY, (CL) brown, moist, rather stiff ~ / 2 (13)
B POORLY GRADED SAND WITH SILT, (SP-SM) brown,
5 fine to medium grained, moist to saturated, medium
dense SS 100 5-6-6
3 (12)
i 7.7 M2 900.0 SS | 14 2.3-3
B — LEAN CLAY WITH SAND, (CL) brown, wet, medium 4 (6)
B N 9.5 898.2
/ CLAYEY SAND, (SC) blue gray, saturated, very loose SS 222
100
5 4
B 125 8952
B _ LEAN CLAY, (CL) blue gray, wet, trace gravel SH
B _ 6
15 15.0 892.7

Borehole backfilled with auger cuttings.
Bottom of borehole at 15.0 feet.




Northern Technologies, Inc. BORING NUMBER WM'404
1408 Northland Drive, Suite 107 PAGE 1 OF 1
Mendota Heights, MN 55120

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _6/5/15 COMPLETED _6/5/15 GROUND ELEVATION 907.25 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _12.00 ft / Elev 895.25 ft
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
O x |> i < <
z |To PO |Ea| 283 |2 e<|3E| ] (o [E.| @
&5 &O MATERIAL DESCRIPTION ws |59 9:)< E:@ Z&'GLIJ oL [Pk Gﬁ u
o |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o 2% |m ©CZ |5 |z |25|57|33|%2z
%) 4 o =) (@] o _J
0 o
RN
i M40 TOPSOIL (12 Inches) 006.3 313 78 6-151-6
POORLY GRADED SAND WITH CLAY, (SP-SC) dark )
- - brown, fine grained, moist, trace gravel
(Fill) SS 89 7-8-8
B 903.8 2 (16)
B POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to medium grained, moist, dense, trace gravel
SS 89 11-10-8
3 (18)
B 900.3
SILTY SAND, (SM) light brown, fine grained, moist to SH
= saturated, dense to medium dense, trace gravel 4 100
SS 10-10-8
5 [ 1001 “1g)
i ss 7-6-7
89
B 111135 893.8 6 (13)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 13.5 feet.




Northern Technologies, Inc. BORING NUMBER WM'405
1408 Northland Drive, Suite 107 PAGE 1 OF 1
Mendota Heights, MN 55120

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 6/5/15 COMPLETED 6/5/15 GROUND ELEVATION 899.38 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A X/ AT TIME OF DRILLING 9.50 ft / Elev 889.88 ft
LOGGED BY DAS CHECKED BY DAS AT END OF DRILLING ---
NOTES _Elev. at staked location. O/S 40 ft. E AFTER DRILLING ---
W ] ATTERBERG
x = Q) LIMITS
o —~ | Z w
&) S | > oo (W [ <
z_|To ClEal 252 IEolEglBEl, o |EL| 8
&5 &O MATERIAL DESCRIPTION ws |59 9:)<E Ta Z&'J,Lu oL [Pk 56 u
o |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|535|35|2z=
%) 4 o o (@) o E
o8 TOPSOIL (10 Inches) 898.6 SS 56 7-7-6
i POORLY GRADED SAND WITH SILT, (SP-SM) dark 1 (13)
B brown to light brown, fine to medium grained, moist to
saturated, medium dense to loose, trace gravel SS 6-9-7
n 89
2 (16)
SS 3-3-4
3 78 )
i ss 8-6-7
- 4 | 1001 43
i AVA
SS 7-5-5
5 | 1001 (10
i I ss 4-4-4
100
i 114135 885.9 6 (8)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 13.5 feet.
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Northern Technologies, Inc.
1408 Northland Drive, Suite 107
Mendota Heights, MN 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

DATE STARTED _6/23/15 COMPLETED _6/23/15

PROJECT NAME

BORING NUMBER WM-406

PAGE 1 OF 1

Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

GROUND ELEVATION _891.68 ft

HOLE SIZE "6 1/2" inches

DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _12.00 ft / Elev 879.68 ft
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
O > (> ww |W = x>
Fo|Zo CE E2] 252 |EclEglRE|a o |E.| 8
&5 %9 MATERIAL DESCRIPTION ws >8 9:); m£%85E %': 2 Qﬁ L
o 16 15 |8%| 332 |X7|2°|8%|35|25|ES| £
prd w € |0 | [=29|3- |4 |<Z
%) 4 o o (@) o E
0
LAY TOPSOIL (6 Inches) 8912 SS | 44 1-2.3
B 1 POORLY GRADED SAND WITH SILT, (SP-SM) dark 1 (5)
| - brown, fine to medium grained, moist, very loose to
I | -3-.
B 13.0 oose 888.7 SZS 78 3 ; 4
PEAT, (Pt) black, moist, soft, trace gravel @
SH
B 3
i ss 2:2-2
| 4 83 )
SH
B 5
L AV
— 125 NOTE: Weight of Hammer at 12.0 feet. 879.2 SS | 44 0-2-4
B SILTY SAND WITH GRAVEL, (SM) gray, fine grained, 6 (6)
| saturated, loose, fine gravel
14.5 877.2
SO SILTY SAND, (SM) gray, fine grained, saturated, SS 83 4-5-6
“17116.0 medium dense 875.7 7 (11)

Borehole backfilled with auger cuttings.

Bottom of borehole at 16.0 feet.




Northern Technologies, Inc. BORING NUMBER WM'407
1408 Northland Drive, Suite 107 PAGE 1 OF 1
Mendota Heights, MN 55120

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/27/15 COMPLETED _5/27/15 GROUND ELEVATION _889.12 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _6.25 ft / Elev 882.87 ft
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. O/S 10 ft. E AFTER DRILLING _---
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
0 So > oh (W | <
E_ Lo T8 (88| 252 |EcltglaE | lo |E.| @
&5 %O MATERIAL DESCRIPTION ws |59 9:)< 0% Z&'GLU oL [Pk Gﬁ u
o |e- = 893 mQ~=> S 2‘/ ot 8; Q= |Ea|
o 2% |m ©CZ |5 |z |25|57|33|%2z
%) 1a o [a) @] o _
0 o
POORLY GRADED SAND WITH SILT, (SP-SM) brown, SS 8-9-11
= — 15 fine to medium grained, moist, trace gravel 887.6 1 56 (20)
I 32255 e N () I
SILTY SAND, (SM) brown, fine grained, moist, trace sS 6-10-11
n i gravel 2 56 (21)
(Filn)
B B 4.5 884.6
S | POORLY GRADED SAND WITH SILT, (SP-SM) brown, SS 6-11-12
fine grained, moist to saturated, dense, little organics, 3 89 (23)
B T4 ¥ iron oxide staining
B 117.0 882.1
SILTY SAND, (SM) light brown to gray, fine grained, SS 7-6-8
= — saturated, medium dense 4 78 (14)
B N 19.5 879.6
10 POORLY GRADED SAND WITH SILT, (SP-SM) gray, ss 3.3.4
fine grained, saturated, loose to medium dense 5 67 7) 15 6
[ ss 54-5
] 67
[ Flifss 875.6 6 (9)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 13.5 feet.




Northern Technologies, Inc.
1408 Northland Drive, Suite 107
Mendota Heights, MN 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER WM-408

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/27/15 COMPLETED _5/27/15 GROUND ELEVATION _888.74 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _5.00 ft / Elev 883.74 ft
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. O/S 15 ft. E AFTER DRILLING _---
W ] ATTERBERG
® = < LIMITS
o —~ | Z w
O > i < <
T %o c0 &gl =85 |2 E<(3E| . (o (2| @
&g %9 MATERIAL DESCRIPTION Hg >8 9:)< E‘g%a%m oL [Pk Qﬁ L
o | = o m8; S >_V5'£ 3= @E|Ea| @
° < |o €10 |x |20|37 |27 |<Z
%) 4 o =) (@] o _J
0 o
POORLY GRADED SAND, (SP) brown, fine to medium SS 8-9-8
= — grained, moist, little fine to medium gravel 1 33 (17)
(Filn)
SS 10-13-12
S 2 | 2| (25
| 4.0 884.7
) POORLY GRADED SAND, (SP) brown, moist to
55 saturated, loose, little fine gravel 883.2 SSS 44 3-471-3
B SILTY SAND, (SM) gray, fine grained, saturated, very U]
loose to loose, trace gravel
SS 1-1-1
| 4 44 ?)
SS 2-1-2
5 44 3)
[ Ss 3-4-4
89
B 1:113.5 875.2 6 (8)
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Borehole backfilled with soil cuttings.
Bottom of borehole at 13.5 feet.




Northern Technologies, Inc.
1408 Northland Drive, Suite 107
Mendota Heights, MN 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER WM-409

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/27/15 COMPLETED _5/27/15 GROUND ELEVATION _886.87 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A V. AT TIME OF DRILLING _7.00 ft / Elev 879.87 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
® - < LIMITS
o —~ | Z w
0 So > oh (W | <
E_|Zo T8 (88| 252 |EcltglaE | lo |E.| @
Le &O MATERIAL DESCRIPTION ws |59 052 |Le|zg|Gi|er|pE Gﬁ u
a o~ %:) 893 mQ> S 2‘/ ot 8; Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|535|35|2z=
%) x o [a) @] o _
0 o
POORLY GRADED SAND WITH SILT, (SP-SM) brown, SS 4-3-4
- - 15 fine grained, moist, trace gravel 885.4 1 78 7)
| 1 ———\_(Fill) :
SILTY SAND, (SM) brown, fine grained, moist sS 4-7-6
I (Fill) 2 |10 (13
5 S| gg | 355
i 880.9 3 (10)
SILTY SAND, (SM) light brown to gray, fine grained,
= Y- moist to saturated, medium dense to loose, iron oxide
staining SS 78 3-5-4
B 4 9)
SS 2-4-4
5 56 ®)
i ss 223
56
i 135 873.4 6 5)
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Borehole backfilled with soil cuttings.
Bottom of borehole at 13.5 feet.
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Northern Technologies, Inc.
1408 Northland Drive, Suite 107
Mendota Heights, MN 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER WM-410

PAGE 1 OF 1

PROJECT NAME

Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _6/25/15 COMPLETED _6/25/15 GROUND ELEVATION _877.04 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A V. AT TIME OF DRILLING _7.00 ft / Elev 870.04 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
® = < LIMITS
o —~ | Z w
O > (> ww |W = x>
FolZo D2 |EE] 252 [toltslREla o B 8
Le %O MATERIAL DESCRIPTION ws |59 052 |Le|zg|Gi|er|pE 56 o
o |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|535|35|2z=
%) x o [a) @] o _
0 o
LAY TOPSOIL (6 Inches) 876 5 SS | 45 | 234
B 7] : POORLY GRADED SAND WITH SILT, (SP-SM) brown, 1 (7)
| i fine to medium grained, moist, loose to dense, trace
fine to coarse gravel, trace roots, iron oxide staining, sSS 8-8-8
= E clay (CL) pieces ) 89 (16)
5
SS 9-20-10
NOTE: Hard drilling at 5.0 feet due to coarse gravel. 3 | 96 (30)
R _ 70 870.0
POORLY GRADED SAND WITH SILT, (SP-SM) gray, SS 7-4-4
= e fine to coarse grained, saturated, loose, trace fine 4 78 (8)
gravel
10 SS | g9 | 432
5 ®)
] ss 223
Ll 6 |89 (5
B 7] 14.5 862.5
15 SANDY LEAN CLAY, (CL) gray, wet, medium, trace fine SS 4-4-5
gravel 7 |19 (9)
20
SH
B ] / 8
421.5 855.5

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.5 feet.




Appendix G

Natural Resources Corridor Soil Boring Logs
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CLIENT _Carl Bolander and Sons, Co.

Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

PROJECT NUMBER _15.60936.100

PROJECT NAME
PROJECT LOCATION _Arden Hills, MN

BORING NUMBER NR-101

PAGE 1 OF 1

Ramsey County Re-Development Site (TCAAP)

DATE STARTED _5/21/15 COMPLETED _5/21/15 GROUND ELEVATION _914.14 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
QIS 5 ft \\/
W ] ATTERBERG
R 4 = e LIMITS
o —~ | Z w
(@] > > o w L ; x>
I = ~ o >
hE EO MATERIAL DESCRIPTION E% %8 %Ea 5% E% EE o) 2 ':>< i
wE <9 7= B3z| 23% |YS|5e|eE|SE(GE|LU]| 2
o |Z $2 |0=| @32 | |5 |ez|a2|22|6e| &
prd w S |0 | |[=S0|5-2 4" <2
%) 4 o o (@) o E
TOPSOIL (8 Inches) 913.4 SS 44 1-2-2
B CLAYEY SAND, (SC) brown to dark brown, fine 1 (4)
| grained, moist, very loose to medium dense, trace
gravel, lenses of silt, iron oxide staining sSS 4-6-6
B 89
2 (12)
SS 5-7-7
3 [ 89 ‘(19
i ss 333
- 4 | 891 T
B 904.6
PEAT, (Pt) black, moist, rather stiff to soft, trace gravel SS 4-6-5
78
5 (11)
i ss 2-2-1
L 1, 133 soslA\ 6 | 4| (3
B 07 LEAN CLAY WITH SAND, (CL) gray and brown, moist
to wet, rather stiff, trace gravel, organic material seams
15
SS 89 3-5-6
7 (11)
] ss 365
S g [190 ")
20
SH
B ] 9
121.5 892.6

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.5 feet.




Northern Technologies, Inc. BORI NG N U MBER NR'1 02
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/21/15 COMPLETED _5/21/15 GROUND ELEVATION _915.35 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A V AT TIME OF DRILLING _12.00 ft / Elev 903.35 ft
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
QS 20 ft NE
W ] ATTERBERG
® = < LIMITS
o —~ | Z w
0 So > oh (W | <
E_|Zo 8|85 253 |EclEglBE|a. |0 |E.| 8
Le &O MATERIAL DESCRIPTION ws |59 052 |L&|zg|Gi|er|pE Gﬁ u
o |x- = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 4 o o (@) o E
TOPSOIL (7 Inches) 914.8 sSS 56 2.2.3
B CLAYEY SAND, (SC) brown to light brown, fine to 1 (5)
| medium grained, moist, loose 9134
SILTY SAND, (SM) brown and dark brown, fine grained, SS 67 3-3-5
B moist, loose 2 (8)
B 910.9
SILTY SAND, (SM) reddish brown, fine grained, moist, SS 4-8-8
medium dense 3 56 (16)
B 908.4
CLAYEY SAND, (SC) black, fine grained, dry to moist, SS 4-4-4
- loose, some organics, organic stain 4 67 (8)
904.9 353 67 4'150'5
B PEAT, (Pt) black, dry to moist, rather stiff (10)
B 903.4
SILTY SAND, (SM) gray, fine grained, saturated, SS 5-6-6
= medium dense 6 78 (12)
SS 4-5-5
7 19| (10
i ss 6-6-8
. 8 | 89| (19
SS 3-4-5
100
894.4 9 9)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER NR-103

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/21/15 COMPLETED _5/21/15 GROUND ELEVATION 924.8 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
QIS 8 ft \\L
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
0 So > oh (W | <
E_ Lo T8 (88| 252 |EcltglaE|a lo |E.| @
&5 %O MATERIAL DESCRIPTION ws |59 9:)< Te Z&'J,I.u oL [PE Gﬁ u
o |x- = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 1a o [a) @] o _
0 o
/‘1« 7 TOPSOIL (4 Inches) 9245 SS | g | 333
- 1A CLAYEY SAND, (SC) brown, fine grained, moist, loose 1 (6)
B / 922.8
G SANDY LEAN CLAY, (CL) brown, moist, medium to SS 4-4-4
- R, rather stiff 2 56 ®)
5 .. f. NOTE: Sampled auger cuttings at 4.5 feet. SS 17 4-5-5
3 (10)
B 917.8
SILTY SAND, (SM) dark brown to dark gray, fine SS 4-7-12
= grained, moist, dense, clay (CL) lenses 4 67 (19)
SH
B 5
B 912.8
SILTY SAND, (SM) brown, moist, medium dense, trace SS 6-8-8
- gravel 6 78 (16)
909.3 373 56 7'174:7
B CLAYEY SAND, (SC) gray, fine grained, moist, medium (14)
dense, trace gravel 907.8
i SILTY SAND, (SM) gray, fine grained, dry to moist, SS 2-2-3
= loose 8 44 (5)
B 905.3
. LEAN CLAY WITH SAND, (CL) dark brown, moist, SS 5-5-7
4210 rather stiff 003.8 9 100 (12)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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CLIENT _Carl Bolander and Sons, Co.

Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

PROJECT NUMBER _15.60936.100

PROJECT NAME
PROJECT LOCATION _Arden Hills, MN

BORING NUMBER NR-104

PAGE 1 OF 1

Ramsey County Re-Development Site (TCAAP)

DATE STARTED _5/22/15 COMPLETED _5/22/15 GROUND ELEVATION 932.63 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
Q/S 8 ft NE
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
o > |[> oD |Ww |2 ~
E_ Lo CE|Ea] 223 [EolEglaE s o |B.] 8
&5 %O MATERIAL DESCRIPTION ws |59 9:)< 0% Z&'GLU oL [PE Gﬁ u
o o %:) 893 m0O> 5" 2‘/ ot 8; 2= EQl| T
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
POORLY GRADED SAND WITH GRAVEL, (SP) brown, SS 10-14-15
- - fin_e to medium grained, dry, fine to coarse gravel 1 56 (29)
] 2.0 (Filn 930.6
CLAYEY SAND WITH GRAVEL, (SC) reddish brown, SS 9-10-10
= — fin_e to coarse grained, moist, fine to coarse gravel 2 78 (20)
i 4.0 (Filn 928.6
5 / SANDY LEAN CLAY, (CL) reddish brown to light brown,
moist, medium, trace fine to coarse gravel SS 56 5-3-5
3 (8)
[ ss 4-4-4
i o244\l 4 | 3| (8
CLAYEY SAND, (SC) reddish brown, fine to medium
B grained, moist, dense, trace fine to medium gravel
SH
B 5
i ss 9-10-13
i 6 | 8| (23
B 918.1
SANDY LEAN CLAY, (CL) brown, moist, stiff, trace fine SS 5-7-9
gravel, iron oxide staining 7 89 (16)
| A17.0 915.6
4 SANDY LEAN CLAY, (CL) brown to reddish brown, dry, SS 7-14-19
= E very stiff, little fine to coarse gravel 8 56 (33)
20 ss | ;g | 8-16-16
£21.0 9116 9 (32)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

PROJECT NAME
PROJECT LOCATION _Arden Hills, MN

BORING NUMBER NR-105

PAGE 1 OF 1

Ramsey County Re-Development Site (TCAAP)

stiff, little medium to coarse gravel
NOTE: Sampled auger cuttings.

Borehole backfilled with auger cuttings.
Bottom of borehole at 20.0 feet.

DATE STARTED _5/21/15 COMPLETED _5/21/15 GROUND ELEVATION _936.22 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
QIS 5 ft S
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
&) > w |2 <
z |To cO s 225 1o |E<(3E| o |2 |8
&g %9 MATERIAL DESCRIPTION Hg >8 052 E:@%&'&,m oL [Pk ox| &
o |z = S¢ m8; N EERE @E|Ea| @
© prd Z o €0 | [=Z9|3- |4 |<Z
%) 4 o o (@) o E
0
POORLY GRADED SAND WITH GRAVEL, (SP) brown, SS 4-5-5
- - fine to medium grained, dry, some fine to coarse gravel 1 56 (10)
(Fill)
B 3.0 933.2 SZS 67 5'174:7
7, SANDY LEAN CLAY, (CL) brown, dry to moist, rather (14)
= B2 stiff, trace fine gravel, iron oxide staining
5
SS 72 4-4-5
3 9)
| | SH
4
B N 49.5 926.7
10 SILTY LEAN CLAY, (CL-ML) reddish brown and light S | 4o | 34-12
brown, moist, rather stiff to stiff 5 (16)
= - NOTE: Sand seam (SP) at 11.0 feet.
SS 56 | 12-14-15
B . 6 (29)
15 SS | g3 | 467
7 (13)
B 18.0 918.2 SSS 56 10';;'15
POORLY GRADED SAND WITH GRAVEL, (SP) brown, (27)
- \|19.5 fine to coarse grained, dry, dense, fine to coarse gravel 916.7
20 200 SILTY LEAN CLAY, (CL-ML) reddish brown, dry, very 9162D<T SS | 67 32
9
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Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER NR-106

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/21/15 COMPLETED _5/21/15 GROUND ELEVATION 939.86 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
S = < LIMITS
o —~ | Z w
&) > w |2 <
T %o c0 |&al =85 |EoE<(3E| . (o (2| @
aE %0 MATERIAL DESCRIPTION we >0 95% E:@ga{;m S |EE|OX] 2
o | = o m8; S >_V5'£ 3= @E|Ea| @
° < |o €10 |x |20|37 |27 |<Z
N 14 o [a) (@) o E
TOPSOIL (10 Inches) 939.0 SS 67 1-2-4
i CLAYEY SAND, (SC) light brown and dark brown, fine 1 (6)
B grained, moist, loose 937.9
CLAYEY SAND, (SC) brown, fine grained, moist, very SS | 5 1-1-1
B loose 2 (2)
SS 1-1-1
3 22 2)
| SH
4
B 930.4
LEAN CLAY WITH SAND, (CL) reddish brown to light SS 3-5-7
brown, moist, rather stiff to stiff, trace gravel 5 100 (12)
] ss 455
S 6 [1901 (10
15 SS | g | 5107
7 (17)
| 217.0 922.9
/ SANDY LEAN CLAY, (CL) reddish brown, moist, stiff, SS 12-13-15
- 180 trace gravel 921.9 8 67 (28)
| POORLY GRADED SAND, (SP) light brown, fine
grained, dry, medium dense, little medium to coarse
gravel SS| 53| 788
918.9 9 (16)

Borehole backfilled with auger cuttings.

Bottom of borehole at 21.0 feet.




Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

DATE STARTED _5/21/15

COMPLETED _5/21/15

DRILLING CONTRACTOR _NTI
DRILLING METHOD _3 1/4 in H.S.A

PROJECT NAME
PROJECT LOCATION _Arden Hills, MN

Ramsey County Re-Development Site (TCAAP)

BORING NUMBER NR-107

PAGE 1 OF 1

GROUND ELEVATION _933.09 ft
GROUND WATER LEVELS:

AT TIME OF DRILLING

"6 1/2" inches

--- No groundwater observed.

LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
S 415 ft S
W ATTERBERG
X | e )
o —~ | Z W
o > | > o (W |2 BT
F_|Zo T4 Ea] 222 |moltglRE o |E.| 8
) [ %:) 893 mQ> S 2‘/ ot 8; QS|Eg|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 14 o [a) (&) a ]
0 o
CLAYEY SAND, (SC) brown, fine to medium grained, SS 3-5-9
- dry to moist, little gravel 1 44 (14)
(Fill)
5-5-5
B 28 (10)
5 5.0 928.1 345
LEAN CLAY WITH SAND, (CL) brown, moist, rather 67 ©)
= stiff, trace gravel
B 926.1
SILTY SAND, (SM) light brown, fine grained, moist, 4-6-7
- medium dense to loose 56 (13)
4-4-2
| 67 ©)
B 921.1
LEAN CLAY WITH SAND, (CL) brown, moist, rather 3-5-6
- stiff, trace gravel 100 (11)
15
| 117.0 916.1
/ SANDY LEAN CLAY, (CL) reddish brown and brown, 8-12-16
- dry, stiff, iron oxide staining 100 (28)
- 219.5 913.6
20 POORLY GRADED SAND, (SP) light brown, medium 7 | 7-7-10
grained, dry, dense 912.1 (17)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

DATE STARTED _5/20/15
DRILLING CONTRACTOR _NTI

COMPLETED _5/20/15

DRILLING METHOD _3 1/4 in H.S.A

PROJECT NAME

Ramsey County Re-Development Site (TCAAP)

BORING NUMBER NR-108

PAGE 1 OF 1

PROJECT LOCATION _Arden Hills, MN

GROUND ELEVATION _915.92 ft

GROUND WATER LEVELS:
AT TIME OF DRILLING

"6 1/2" inches

--- No groundwater observed.

LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
QS 10 ft E
W ATTERBERG
X | e )
o —~ | Z w
r |2 rE |Ea| 222 |8 | _|zE > | o
F~|TO m |(wB ;Z_I FolEs|2Z o |E w
w83 15 |9%| 232 |57 |27 |oz|32|25|Fa| &
G =z |3 ©Z |5 |z |2§|335|35|%z
%) o o [a) O o |
0 o
TOPSOIL (6 Inches) 9154 SS 56 1-2-4
B CLAYEY SAND, (SC) brown and dark brown, fine 1 (6)
| grained, moist, loose, trace fine gravel 913.9
LEAN CLAY WITH SAND, (CL) gray and brown, moist, 67 3-4-4
B b medium, trace fine gravel, trace organics (8)
- V45 911.4
S /] LEAN CLAY WITH SAND, (CL) gray, moist, medium, 2-3-3
trace fine gravel, iron oxide staining 78 (6)
n _ 47.0 908.9
/ SANDY LEAN CLAY, (CL) gray brown, moist, medium 3-3-5
- - to rather stiff, trace fine gravel, iron oxide staining 78 (8)
10
3-5-7
100 (12)
B | 412.0 903.9
SANDY LEAN CLAY, (CL) dark gray, moist, rather stiff 3-4-5
- - to medium, trace fine gravel 100 9)
15 g | 234
[ )
B | 100 32355
20
7 67
- Vo as 894.4
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.5 feet.




Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

DATE STARTED _5/19/15
DRILLING CONTRACTOR _NTI

COMPLETED _5/19/15

DRILLING METHOD _3 1/4 in H.S.A

PROJECT NAME
PROJECT LOCATION _Arden Hills, MN

Ramsey County Re-Development Site (TCAAP)

BORING NUMBER NR-109

PAGE 1 OF 1

GROUND ELEVATION _916.84 ft
GROUND WATER LEVELS:

AT TIME OF DRILLING

"6 1/2" inches

--- No groundwater observed.

LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ATTERBERG
X | e <
o —~ | Z w
z |2 cf |Eg| 228 |E_|E |50 r | g
FE~|TO m |(wB ;Z_I PR [ e o |E w
LE|%0 MATERIAL DESCRIPTION Ws >0 5% |w2|Z8|pU|2(EEe(OX| 2
a - ) 8\_, mO> 6 >.v6|£ 82 22 =
o 2Z |1 Oz |5 | [356(53|337|%=z
%) 4 o [a) (@] o 7
0
TOPSOIL (8 Inches) 916.2 SS 56 2-3-3
B LEAN CLAY WITH SAND, (CL) brown, moist, medium 1 (6)
n 914.8
SILTY SAND, (SM) light brown, fine to coarse grained, 2-4-5
= moist, medium dense to very loose, trace fine gravel, 67 )
trace lenses of silt
5
911.3 44 2"21'2
i PEAT, (Pt) black, moist, soft 9108 “4)
LEAN CLAY WITH SAND, (CL) brown and gray, moist,
B 7] medium, trace fine to medium gravel
3-3-3
| 1 100 ©6)
10
100 2@‘55
| 412.0 904.8
7 SANDY LEAN CLAY, (CL) gray, moist, rather stiff, trace 3-5-5
= R fine to medium gravel 100 (10)
15
| 117.0 899.8
/ LEAN CLAY WITH SAND, (CL) dark gray, moist, rather 4-5-6
s £ / stiff, trace fine to medium gravel 100 (11)
20 . 100 5-5-5
£21.0 895.8 (10)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER NR-110

PAGE 1 OF 1

PROJECT NAME

Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED 5/19/15 COMPLETED _5/19/15 GROUND ELEVATION 919.86 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A zAT TIME OF DRILLING _19.50 ft / Elev 900.36 ft
LOGGED BY CHECKED BY DAS AT END OF DRILLING ---
NOTES _Elev. at staked location. AFTER DRILLING _---
QIS 20 ft N
W ) ATTERBERG
X = Q) LIMITS
o —~ | Z w
O > (> ww |W = x>
Fo|Zo L2 88 252 [Eeltg|RE o, o |E.| 8
aEg %0 MATERIAL DESCRIPTION we UG 522 |55|28|0E 0|2 |oy| L
a |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
SN TOPSOIL (6 Inches) 919.4 SS | g7 | 233
B ] SILTY SAND, (SM) brown, fine to medium grained, 1 (6)
| i moist, some gravel
(Fill) SS 5-7-8
S 2 | 8| ‘15
5
SS 5-6-7
3 (1001 "3
| 7.0 912.9
NN PEAT, (Pt) black, moist, soft SH
B N
4
N IRV
— 9.5 9104
10 LEAN CLAY WITH SAND, (CL) gray brown, moist, soft sS 112
to medium, trace gravel 5 100 3)
] ss 234
] 5 |100] 3
15
SS 3-34
7 100 )
- Vs 9024K 1 ss 456
N 77/ LEAN CLAY WITH SAND, (CL) gray, moist to wet, g | 100 (11)
7 rather stiff, trace gravel
] AVA
20 ; SS 29 2-4-5
£21.0 898.9 9 (9)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/19/15 COMPLETED _5/19/15 GROUND ELEVATION _918.95 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A AT TIME OF DRILLING _--- No groundwater observed
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
® - < LIMITS
o —~ | Z w
0 So > oh (W | <
E_|Zo 8|85 253 |EclEglBE|a. |0 |E.| 8
Le %O MATERIAL DESCRIPTION ws |59 052 |Le|zg|Gi|er|pE Gﬁ u
o |e- = 893 mQ~=> S 2‘/ ot 8; Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|55|35|2z=
%) x o [a) @] o _
0 o
X yo7 TOPSOIL (8 inches) 9183N/[ 8s [ oo | 1-12
B b CLAYEY SAND, (SC) brown and dark brown, fine 1 (3)
| i grained, moist, trace fine to medium gravel
(FILL) SS 4-6-7
- - 2 (1001 (13
5 5.0 914.0 Ss 456
7 LEAN CLAY WITH SAND, (CL) gray, moist, rather stiff, 5 | 100 (11)
= B2 trace fine gravel, peat (Pt) lenses
| 47.0 912.0
G LEAN CLAY WITH SAND, (CL) blue gray, moist, SS 3-3-3
= R medium, trace fine gravel 4 89 (6)
B n’ 49.5 NOTE: Silty sand (SM) seam at 8.0 feet. 909.5
10y LEAN CLAY WITH SAND, (CL) gray and dark brown, sS | & | 334
moist, medium to stiff, trace fine to medium gravel, iron 5 (7)
B T oxide staining
] Ss 3-4-4
| 1 6 100 ®)
15 ¥
/ SS 2-4-4
Y, 7 100 ®)
] ss 6-8-8
- - 8 | 33| (1
20 )
. SH | s
[ B 421.5 897.5
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.5 feet.




Northern Technologies, Inc. BORING NUMBER NR'1 12
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/19/15 COMPLETED _5/19/15 GROUND ELEVATION 923.3 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
O > (> ww |W = x>
Fo|Zo CE Ea] 252 [kclEglRE|a o B 8
&5 &O MATERIAL DESCRIPTION ws |59 9:)<E Te ZE'J)LU oL [PE Gﬁ u
o |x- = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 1a o o (@) o |
0 o
TOPSOIL (7 inches) 922.7 sSS 78 1-1-3
B SILTY SAND, (SM) brown, fine grained, moist, loose to 1 (4)
| medium dense, trace clay
SS 100 5-5-5
= NOTE: Sand seam (SP) at 2.0 feet. 2 (10)
B 919.3
5 SANDY LEAN CLAY, (CL) light brown to tan, moist,
rather stiff, trace gravel, iron oxide staining SH
3 83
[ ss 345
| 1 4 100 )
- 195 913.8
10 &7 LEAN CLAY WITH SAND, (CL) light brown, moist, sS 4-5-6
2 rather stiff, trace fine to coarse gravel 5 100 (11)
[ ss 3-4-6
S 6 | 100] 1o
- V145 908.8
15 ¢ LEAN CLAY WITH SAND, (CL) gray brown, moist, SS 4-6-8
rather stiff, trace fine to coarse gravel 7 100 (14)
[ ss 357
S g |100] ‘12
20 v S | 400 357
/1210 902.3 9 (12)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER NR'1 1 3
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 5/21/15 COMPLETED _5/21/15 GROUND ELEVATION _900.69 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _7.00 ft / Elev 893.69 ft
LOGGED BY CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
0 So > oh (W | <
E_ Lo CE|Ea] 223 [EolEglaE s o |B.] 8
&5 %O MATERIAL DESCRIPTION ws |59 9:)< 0% Z&'GLU oL [PE Gﬁ u
o |e- = 893 mQ~=> S 2‘/ ot 8; Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 1a o [a) @] o _
0 o
POORLY GRADED SAND WITH SILT, (SP-SM) brown, SS 3-3-2
- - fin_e to medium grained, moist, trace clay 1 44 (5)
] 2.0 (Filn 898.7
SILTY SAND, (SM) dark gray, fine grained, moist, trace SS 4-4-3
= B gravel, trace organics 2 67 (7)
(Filn)
B N > 4.5 896.2
S G LEAN CLAY WITH SAND, (CL) gray, moist to wet, SS 3-4-4
a2, medium, trace fine to coarse gravel 3 56 (8)
| 470 ¥ 893.7
. LEAN CLAY WITH SAND, (CL) brown, wet, rather stiff, SS 4-5-5
= 7 trace fine to medium gravel 4 78 (10)
10
SH
B _ / 5
| £112.0 888.7
/ LEAN CLAY WITH SAND, (CL) gray, wet, rather stiff to SS 3-5-4
= R medium, trace fine to medium gravel 6 44 )
15 7
A SS 4-3-3
i )7 7 100 ©6)
[ ss 3-3-4
| 1 8 100 )
20 S | g9 | 235
£21.0 879.7 9 (8)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER NR'1 14
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/19/15 COMPLETED _5/19/15 GROUND ELEVATION 921.66 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
9) S | > oD |Ww |2 <
z_|Io CE|Ea] 223 [EolEglaE s o |B.] 8
&5 %O MATERIAL DESCRIPTION ws |59 9:)< Te Z&'J,Lu oL [PE Bﬁ u
o |x- = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
L% xog  TOPSOIL (10 inches) o208|\/| SS | ;5 | 3-33
- CLAYEY SAND, (SC) brown, fine to medium grained, 1 (6)
| ; dry
(Fill) SS 7-9-12
N | 5 100 21)
B 4.0 917.7
5 LEAN CLAY WITH SAND, (CL) light brown, dry,
medium, trace fine to medium gravel SS 78 2-3-4
3 ()
| 7.0 914.7
/ SANDY LEAN CLAY, (CL) brown, moist, medium to SS 2-3-5
- -4 / rather stiff, trace fine to medium gravel, iron oxide 4 89 (8)
0 staining
10 ¢
/ SS 2-3-5
1Y 5 100 ®)
| | SH
6
15 7 S [ 00| 357
7 (12)
[ ss 247
S g | 100] "1
- 2195 902.2
20 ¢ . SANDY LEAN CLAY, (CL) gray brown, moist, rather SS 3-5-9
910 stiff, trace fine to medium gravel 9007 9 100 (14)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER NR'1 1 5
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/19/15 COMPLETED _5/19/15 GROUND ELEVATION 912.97 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ) ATTERBERG
X = < LIMITS
o —~ | Z w
0 So > oh (W | <
E_ Lo T8 (88| 252 |EcltglaE|a lo |E.| @
e 2o MATERIAL DESCRIPTION Hs 29| 95 |wg|Z28|hu|8=|E=|C)]| 2
w83 L5 Q% @@= X727 85|33 |eS|Eal
© =2z |2 °z |8 |z |28|935|335|2z
& x & |o o7 | |37
0 o
055403 N\ TOPSOIL (3 inches) SRIN/ SS | oo | 1-2:3
B N POORLY GRADED SAND, (SP) brown, fine to medium 1 (5)
| i 2.0 grgined, moist 911.0
3.0 (Fil) / 910.0 SS | 78 7-4-4
- e POORLY GRADED SAND WITH SILT, (SP-SM) brown, : 2 (8)
| | \ fine to medium grained, moist, trace gravel
(Fill)
5 LEAN CLAY WITH SAND, (CL) brown, moist, medium SS 89 3-4-5
| 1 to rather stiff, trace gravel 3 9)
- — SH
4
- V495 903.5
10 v LEAN CLAY WITH SAND, (CL) gray, moist, rather stiff, sS 3.4.5
trace gravel 5 | 89 (9)
7/ ss 357
77 NOTE: Sand seam (SP) at 12.5 feet. s | 100 (12)
15 7 S | 400 | 357
0 7 (12)
] ss 357
- - 8 [190| “12)
20 g SS | 400 | 469
21.0 892.0 9 (15)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 5/19/15 COMPLETED 5/19/15 GROUND ELEVATION 911.44 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY CHECKED BY DAS AT END OF DRILLING ---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
S = Q) LIMITS
o —~ | Z w
&) S | > oD |Ww |2 <
z_|To ClEal 252 IEolEglBEl, o B8
e 2o MATERIAL DESCRIPTION Hs 29| 95 |wg|Z28|hu|8=|E=|C)]| 2
a |z L5 3% 232 |72 |ok|a2|22|Fal &
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
(%) 1a o o (@) o |
0 o
777401\ TOPSOIL (1 Inch) / 9114 SS | ;g | 2-2:2
B V4 LEAN CLAY WITH SAND, (CL) brown, moist, soft, trace 1 4)
| | 2.0 gravel, sand lense 909.4
Y LEAN CLAY WITH SAND, (CL) moist, medium, trace SS 100 3-2-3
B VS gravel 2 (5)
5 S | gg | 223
3 (5)
B — SH
/ 4
- T/ 95 901.9
10 LEAN CLAY WITH SAND, (CL) moist, rather stiff to sS 3.5.7
S stiff, trace gravel 5 33 (12)
[ ss 999
S 6 | 3| (g
- V145 896.9
15 77 LEAN CLAY WITH SAND, (CL) moist, rather stiff, trace SS 3-5-7
/ gravel 7 100 (12)
[ ss 4-6-8
| | 8 100 (14)
20 77 S | 100 | 357
7/4121.0 890.4 9 (12)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

PROJECT NAME
PROJECT LOCATION _Arden Hills, MN

BORING NUMBER NR-117

PAGE 1 OF 1

Ramsey County Re-Development Site (TCAAP)

DATE STARTED 5/19/15 COMPLETED _5/19/15 GROUND ELEVATION 908.79 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _12.00 ft / Elev 896.79 ft
LOGGED BY CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
O > (> ww |W = x>
£ _|[To W Eg| 252 |Eo|Egl2b o |E_| 2
&5 %O MATERIAL DESCRIPTION ws |59 9:)< 0% Z&ELU oL [PE 56 u
o |x- = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 1a o [a) @] o _
0 o
POORLY GRADED SAND, (SP) brown, fine to medium SS 2-3-3
- - grgined, moist, trace gravel 1 56 (6)
| (Fill) 906.8
SILTY SAND, (SM) brown, fine grained, moist, medium SS 3-6-6
= — dense, trace gravel 2 67 (12)
B N 904.3
S SILTY LEAN CLAY, (CL-ML) tan and gray, moist, rather SS 4-7-6
stiff, trace gravel 3 83 (13)
B 7.0 901.8
LEAN CLAY WITH SAND, (CL) brown, moist to wet, SS 4-6-6
= E rather stiff 4 100 (12)
10
SH
B i / 5
| 112.0 \V4 896.8
SILTY SAND, (SM) gray, fine grained, saturated, SS 3-5-6
= medium dense 6 100 (11)
B 1145 894.3
y CLAYEY SAND, (SC) gray, fine to medium grained, SS 3-3-4
saturated, loose 7 0 7)
B NOTE: No recovery at 17.0 feet. Sampled auger
| cuttings.
| SH
7. 8
B 2419.5 889.3
. LEAN CLAY WITH SAND, (CL) dark gray, wet, rather SS 5-4-6
21.0 stiff, trace gravel 887.8 9 100 (10)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

PROJECT NAME
PROJECT LOCATION _Arden Hills, MN

BORING NUMBER NR-118

PAGE 1 OF 1

Ramsey County Re-Development Site (TCAAP)

DATE STARTED _5/28/15 COMPLETED _5/28/15 GROUND ELEVATION O ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A Y AT TIME OF DRILLING _2.00 ft / Elev -2.00 ft
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. not provided. AFTER DRILLING _---
Baring-not-staked-Estimatedlocationfrom-drawing
= = W ] ATTERBERG
S = < LIMITS
o —~ | Z w
O > (> ww |W = x>
Fo|Zo L2 88 252 [Eeltg|RE o, o |E.| 8
Le %O MATERIAL DESCRIPTION ws |59 052 |L&|zg|Gi|er|pE Gﬁ u
a |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
i 1) TOPSOIL (10 inches) 08 SS 67 1-1-1
i i SILTY SAND, (SM) brown, fine to medium grained, 1 (2)
B 12.0 ¥/ saturated, very loose, trace gravel -2.0
PEAT, (Pt) black and dark gray, saturated, soft 323 78 2242152
i -4.6
SILTY SAND, (SM) brown, fine grained, saturated, SS 67 2-6-5
medium dense, trace fine to medium gravel 3 (11)
B 7.0
CLAYEY SAND, (SC) dark gray, fine grained, saturated, SS 6-7-5
= medium dense, trace fine gravel, trace roots 4 28 (12)
B -9.5
LEAN CLAY WITH SAND, (CL) brown and gray, wet, SS 4-6-7
rather stiff, trace gravel 5 100 (13)
] ss 355
S 6 |10 "0
15
SH
B _ / 7
B 217.0 -17.0
SILTY LEAN CLAY, (CL-ML) gray, wet, rather stiff, SS 4-4-5
= e trace fine gravel 8 100 )
B N 19.5 -19.5
20 / LEAN CLAY WITH SAND, (CL) gray, wet, rather stiff, sS 4-5-7
21.0 trace fine gravel 21.0 9 100 (12)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER NR'1 1 9
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Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _6/23/15 COMPLETED _6/23/15 GROUND ELEVATION 0 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _2.60 ft / Elev -2.60 ft
LOGGED BY _BH CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. not provided. AFTER DRILLING _---
Boring-not-staked—Estimatedlocationfrom-drawing
= = W ] ATTERBERG
R = e LIMITS
o —~ | Z w
0 So > oh (W | <
E_ Lo T8 (88| 252 |EcltglaE|n lo |E.| @
&5 &O MATERIAL DESCRIPTION ws |59 9:)<t 0% Z&ELU oL |Pe Gﬁ u
o |e- = 893 mQ~=> S 2‘/ ot 8; Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|55|35|2z=
%) 1a o [a) @] o _
0 o
/‘L 77 TOPSOIL (4 Inches) 0NTss | ., [ 012
- 1A CLAYEY SAND, (SC) brown to dark brown, fine 1 (3)
| /2.0 grained, moist, very loose, trace gravel, trace organics, -2.0
£ iron oxide staining, trace roots sSS 3-5-5
- NOTE: Weight of Hammer at Sample No. 1. 5 | 100 (10)
B POORLY GRADED SAND WITH SILT, (SP-SM) light
brown, fine to medium grained, saturated, medium
5 dense, trace gravel, iron oxide staining SS 4-6-6
100
3 (12)
B -7.0
/ SANDY LEAN CLAY, (CL) gray, wet, medium, trace SS 3-3-4
- R, gravel 4 100 )
10
SH
B i 5
] ss 1-3-3
B i 5 100 ©6) 1.0
15 ¥
/ SS 1-3-3
7 7 100 ©)
= B SS 1-3-3
8 100 ©6) 0.8
20
SS 1-3-3
; 100
[ Vs -21.5 9 (6)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.5 feet.
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Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

BORING NUMBER NR-120

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/21/15 COMPLETED _5/21/15 GROUND ELEVATION _885.05 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
®) S | > o (W (S <
E_ Lo T8 (88| 252 |EcltglaE|a lo |E.| @
Le &O MATERIAL DESCRIPTION ws |59 052 |L&|zg|Gi|er|pE Bﬁ u
a o~ %:) 893 mQ> S 2‘/ ot 8; Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 1a o [a) @] o _
0 o
POORLY GRADED SAND, (SP) brown, fine to medium SS 56 4-4-3
- 15 grained, dry 883.6 1 (1)
| 1 ———\_(Fill)
SILTY SAND, (SM) brown, fine grained, moist sS 6-8-8
A (Fill) 2 | * | (16)
B 881.1
SILTY SAND, (SM) gray, fine grained, moist, medium
dense, little gravel SS 78 4-6-4
3 (10)
B 878.1
CLAYEY SAND, (SC) gray, fine to medium grained, SS 4-4-5
= moist, medium dense 4 78 )
B 875.6
LEAN CLAY WITH SAND, (CL) gray, moist, soft to SS 3-3-2
medium, trace gravel 5 78 (5)
] ss 232
| 1 6 100 (5)
15
SS 2-1-3
7 100 )
] ss 334
| 1 8 100 )
20 ; SS 100 2-2-3
£21.0 864.1 9 (5)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER NR'1 21
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/21/15 COMPLETED _5/21/15 GROUND ELEVATION _884.12 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A Y AT TIME OF DRILLING _7.00 ft / Elev 877.12 ft
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
QS 248 ft NE
W ] ATTERBERG
® = < LIMITS
o —~ | Z w
®) S | > o (W (S <
E_ Lo T8 (88| 252 |EcltglaE|n lo |E.| @
Le &O MATERIAL DESCRIPTION ws |59 052 |Le|zg|Gi|er|pE Gﬁ u
o |z~ = 893 0> 15~ 2‘/ o0=z|33 Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
POORLY GRADED SAND, (SP) brown, fine to medium SS 3-2-1
- - 15 grained, moist, trace gravel 8826 1 44 3)
| 1 ———\_(Fill) *
SILTY SAND, (SM) gray, fine grained, moist sS 2.2.2
i (Fill) 880.6 2 | ¥ )
NOTE: Clay (CL) seam at 2.0 feet. -
§ SILTY SAND, (SM) gray, fine grained, moist to
5 saturated, medium dense to loose, trace gravel SS 3-6-7
56
3 (13)
B 876.1 343 56 2'%'3
/ LEAN CLAY WITH SAND, (CL) dark gray, moist, ®)
- R, medium, trace gravel
10 77 sS | o7 | 223
2, 5 (5)
] ss 333
| 1 6 100 ©6)
15 v S | g9 | 235
7 (8)
] ss 334
N | 8 100 )
20 ¥ :
77 I SH
/ 9
g 22.0 862.1

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 1/25/16 14:26 - H:\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO - (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\NR- NATURAL RESOURCES CORRIDOR.GPJ

Borehole backfilled with auger cuttings.
Bottom of borehole at 22.0 feet.




CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

PROJECT NAME
PROJECT LOCATION _Arden Hills, MN

BORING NUMBER NR-122

PAGE 1 OF 1

Ramsey County Re-Development Site (TCAAP)

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 1/25/16 14:26 - H:\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO - (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\NR- NATURAL RESOURCES CORRIDOR.GPJ

\.

DATE STARTED _5/21/15 COMPLETED _5/21/15 GROUND ELEVATION _886.04 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V AT TIME OF DRILLING _14.50 ft / Elev 871.54 ft
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
® - < LIMITS
a —~ | Z X
&) u = |HT
z |To thEa zE3 S leo(5E| |o 2] g
LE (%o MATERIAL DESCRIPTION w2 25| 957 |Le|z8|Li|e | ol z
w83 L5 Q% @@= X727 85|33 |eS|Eal
© =2z |2 °z |8 |z |28|935|335|2z
& x & |o o7 | e
TOPSOIL (36 Inches) SS 28 3-1-3
B 1 4
B 883.0 SZS 22 4'2'3
POORLY GRADED SAND WITH SILT, (SP-SM) brown, ®)
= fine to medium grained, moist, loose
SS 3-2-3
| 3 22 5)
B 879.0
SILTY SAND, (SM) black, fine grained, moist, very SS 222
= loose, little organics 4 67 4)
B 876.5
PEAT, (Pt) black, moist, soft SS 78 1-2-1
i 5 (3)
B SH
B 6
Y /1145 V 871.5
: SILTY SAND, (SM) gray, fine to coarse grained, SS 222
saturated, very loose to loose 7 78 4)
B NOTE: Hydrocarbon odor by human perception at 15.0
B feet.
117.8 868.2|\/| SS | 55 | 2-33
-] SILTY LEAN CLAY, (CL-ML) gray, wet, medium, trace 8 (6)
B ] gravel
20 ss | ;5| 333
21.0  NOTE: Sand (SP) seam at 20.0 feet. 865.0 9 ®)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER NR-123

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

\ gravel

DATE STARTED _5/21/15 COMPLETED _5/21/15 GROUND ELEVATION _885.83 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V. AT TIME OF DRILLING _8.50 ft / Elev 877.33 ft
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x - < LIMITS
o —~ | Z w
o x |> i < <
z |Zo PO |Ea| 283 |2 e<(3E| ] (o [E.| @
Le &O MATERIAL DESCRIPTION ws |>g| 05% Eg%&'&,m oL [PE ox| &
U= - L5 895 m8> :Lc) >.v6'£ e @3 |Eg| I
© prd Z o 2|0 |z |[25|57|33 <Z
(%) x o [a) (@) o E
0
\0.2_/\ ASPHALT (2 Inches) /\885.7/ SS 56 1-3-1
B 7] POORLY GRADED SAND WITH SILT, (SP) brown, fine 1 (4)
| i 2.0 to coarse grained, dry, some fine to coarse gravel 883.8
\ (Fill) SS 56 | 10-12-13
B . 35 POORLY GRADED SAND WITH SILT, (SP-SM) light 882.3 2 (25)
B A \ brown, fine grained, moist, trace fine gravel
(Fill)
5 SILTY SAND, (SM) light brown to gray, fine grained, SS | g7 | 6-11-19
| 1 moist to saturated, dense to very loose 3 (30)
] ss 7-9-9
S v 4 | 8] (18
10 SS | gg | 2-1-1
5 (2)
B Jrl2.0 873.8
5 SILTY SAND, (SM) dark gray, fine grained, saturated, SS 100 2-3-4
= B loose, trace peat 6 (7)
15 S | g9 | 233
7 (6)
= Jorre]7.2 868.6
SILTY LEAN CLAY, (CL-ML) blue gray, wet, medium, SS | gg | 234
] little fine to coarse gravel, trace sand 8 (7)
20
20.5 865.3 Sgs 89 2'2'2
21.0  SANDY LEAN CLAY, (CL) gray, wet, medium, trace fine —864.8 ®)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER NR-124

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/20/15 COMPLETED _5/20/15 GROUND ELEVATION _885.19 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A Y AT TIME OF DRILLING _8.50 ft / Elev 876.69 ft
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
o > i < <
T %o c0 |&al =85 |EoE<(3E| . (o (2| @
aE %9 MATERIAL DESCRIPTION we =>d 93<>c E:@ga{;E %n; EEloX| z
o 16 15 |8%| 332 |¥7|2°|8%|35|25|ES| £
prd w S |0 | |[=S0|5-2 4" <2
N 14 o [a) (@) o E
0
SILTY SAND, (SM) brown, fine grained, moist SS 56 3-3-4
B (Filt) 883.7 1 (1)
B SILTY SAND, (SM) light brown to gray, fine grained,
moist to saturated, dense to medium dense SS 4-8-10
B 89
2 (18)
SS 8-11-10
3 | %6 | 2n
i ss 8-11-12
- 4 | 8] (23
SS 5-5-8
33
i 874.2 5 (13)
7 LEAN CLAY WITH SAND, (CL) gray, wet, medium to
- R, rather stiff, trace gravel
SS 89 4-3-2
- 6 (5)
15
- — SH
7
[ ss 3-3-4
A s | 8] ")
20 / SS | g9 | 464
21.0 864.2 9 (10)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORI NG N U MBER NR'1 25
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/20/15 COMPLETED _5/20/15 GROUND ELEVATION _885.98 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A Y AT TIME OF DRILLING _11.00 ft / Elev 874.98 ft
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
o x |> i < <
z |Zo PO |Ea| 283 |2 e<(3E| ] (o [E.| @
e 2o MATERIAL DESCRIPTION w2 25| 957 |Le|z8|Li|e | ol z
A |x- L5 3% 232 |72 |ok|a2|22|Fal &
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 1a o o (@) o |
0 o
POORLY GRADED SAND, (SP) brown, fine grained, SS 6-5-4
- - dry, little gravel 1 33 9)
(Fill)
SS 8-11-11
44
B 882.5 2 (22)
B SILTY SAND, (SM) brown, fine grained, moist, dense,
trace gravel
SS 67 8-13-12
3 (25)
i ss 9-12-12
- 4 | 8] 7 (29
B 876.5
SILTY SAND, (SM) dark gray to black, fine grained, SS 3-2-3
moist, loose, trace gravel, organic stain 8755 5 89 (5)
B ~ PEAT, (Pt) black, saturated, medium
[ Ss 4-4-3
L 1 133 872.7 5 | 89 )
Sl SILTY SAND, (SM) gray, fine grained, saturated,
B medium dense to loose
SS 4-4-4
7 78 ®)
i ss 3-5-4
| 8 100 )
SS 4-4-3
100
865.0 9 (1)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORI NG N U MBER NR'1 26
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/19/15 COMPLETED _5/19/15 GROUND ELEVATION _883.67 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V AT TIME OF DRILLING _12.00 ft / Elev 871.67 ft
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
®) S |[> o (W (S <
E_|Zo 8|85 253 |EclEglBE|a. |0 |E.| 8
Le %O MATERIAL DESCRIPTION ws |59 052 |L&|zg|Gi|er|pE Bﬁ u
o |e- = 893 mQ~=> S 2‘/ ot 8; Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) x o [a) @] o _
0 o
POORLY GRADED SAND WITH SILT, (SP-SM) fine to SS 3-4-4
- - medium grained, moist, trace gravel 1 56 (8)
(Fill)
B 881.2
SS 5-12-13
B SILTY SAND, (SM) brown, fine grained, moist, dense, 5 | 100 (25)
trace gravel, clay (CL) lenses
SS 8-14-15
3 | 89| (20
B 875.7 343 78 6'361 2
PEAT, (Pt) black, moist, rather stiff, trace gravel (20)
| SH
5
L AVA
| Iz \17113.0 870.7 SS 67 355
R SILTY SAND, (SM) gray, fine grained, saturated, loose 6 (10)
= to dense, peat (Pt) lenses
SS 5-4-4
7 78 ®)
i ss 10-15-12
- g8 | 87| on
SS 10-11-11
89
862.7 9 (22)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORI NG N U MBER NR'1 27
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/20/15 COMPLETED _5/20/15 GROUND ELEVATION _885.56 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A Y AT TIME OF DRILLING _8.00 ft / Elev 877.56 ft
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
o x |> i < <
z |Zo PO |Ea| 283 |2 e<(3E| ] (o [E.| @
e 2o MATERIAL DESCRIPTION w2 25| 957 |Le|z8|Li|e | ol z
A |x- L5 3% 232 |72 |ok|a2|22|Fal &
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
0.3\ ASPHALT (3 Inches) /\885.3/ SS 56 6-7-6
B ] POORLY GRADED SAND WITH SILT, (SP-SM) brown, 1 (13)
| 2.0 fin_e grained, dry, trace gravel 883.6
: \_(Fill / SS | 57 | 8-11-12
B SILTY SAND, (SM) brown to gray, fine grained, moist to 2 (23)
| saturated, dense
SS 8-11-11
3|89 2
i ss 7-10-12
I v 4 | ] (2
B 876.1
SILTY SAND, (SM) dark gray, fine grained, saturated, SS 6-8-9
dense to loose, silt (ML) lenses 5 78 (17)
i ss 432
i 6 |5 5
B 871.1
SILTY SAND, (SM) black and gray, saturated, loose, SS 7-3-2
trace to some organic materials 7 89 (5)
| SH
8
B 866.1
SILTY SAND, (SM) gray, fine grained, saturated, SS 4-4-5
medium dense 864.6 9 78 9)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER NR-128

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/20/15 COMPLETED _5/20/15 GROUND ELEVATION 912.47 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _2.00 ft / Elev 910.47 ft
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
QIS 5 ft N
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
O > (> ww |W = x>
Fo|Zo L2 88 252 [Eeltg|RE o, o |E.| 8
Le &O MATERIAL DESCRIPTION ws |59 052 |L&|zg|Gi|er|pE Gﬁ u
o |x- = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
TOPSOIL (24 Inches) SS 28 0-0-0
= A o 1 (9)
i s 20 ¢ NOTE: Weight of Hammer at Sample No. 1. 6105
/ SANDY LEAN CLAY, (CL) light brown and gray, wet, SS 2-2-3
- R, medium, trace fine gravel, iron oxide staining 2 78 (5)
5
SS 2-3-4
3 100 )
] ss 335
N | 4 100 ®)
10
SH
B _ / 5
| 12.0 900.5
/ LEAN CLAY WITH SAND, (CL) gray, wet, medium to SS 3-3-5
= R rather stiff, trace gravel 6 100 (8)
15
SS 2-4-4
7 100 ®)
] ss 346
S 8 [1901 "0
20 SS | 10| 344
9 (8)
- ss 357
7 100
[ V7235 889.0 10 (12)

Borehole backfilled with auger cuttings.
Bottom of borehole at 23.5 feet.
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Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

BORING NUMBER NR-129

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/20/15 COMPLETED _5/20/15 GROUND ELEVATION 903.12 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
Q/S 20 ft E.
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
o > i < <
T %o c0 |&al =85 |EoE<(3E| . (o (2| @
&g &9 MATERIAL DESCRIPTION Eg >8 052 E‘g’,%&'@m oL [PE Qﬁ L
o | = o m8; S >_V5'£ 3= @E|Ea| @
° < |o €10 |x |20|37 |27 |<Z
%) 4 o =) (@] o _J
0 o
TOPSOIL (24 Inches) SS 0 0-0-0
i NOTE: Weight of Hammer at Sample No. 1. No L ©
- recovery. Sampled auger cuttings. 2011
| i SANDY LEAN CLAY, (CL) gray, moist to wet, medium SH 58
to rather stiff, trace gravel 2
5 sS | g4 | 234
3 7
] ss 334
N | 4 100 )
10 SS | g | 2:4-4
5 (8)
] ss 255
- - 6 |10 "0
15 SS [ 100 | 446
7 (10)
] ss 457
S 8 [190| (12
20 . SS | 400 | 469
£21.0 882.1 9 (15)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 1/25/16 14:26 - H:\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO - (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\NR- NATURAL RESOURCES CORRIDOR.GPJ

Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER NR-130

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/20/15 COMPLETED _5/20/15 GROUND ELEVATION 915.53 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
QIS 40 ft\AL
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
O > (> ww |W = x>
Fo|Zo L2 88 252 [Eeltg|RE o, o |E.| 8
Le &O MATERIAL DESCRIPTION ws |59 054 |LE|Zg|Gd|o|Er Gﬁ u
a |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
g7 TOPSOIL (8 Inches) 914.8 SS | 44 | 0-0-1
B R LEAN CLAY WITH SAND, (CL) light brown to brown, 1 (1)
| W77, moist, soft to rather stiff, trace gravel
SS 67 2-3-4
i ] NOTE: Weight of Hammer at Sample No. 1. 2 )
5
SS 3-3-5
3 100 ®)
] ss 457
S 4 [ 1001 (43
10
85H 92
] ss 357
S 6 |10 “(12)
15 SS [ 00| 367
7 (13)
| 117.0 898.5
/ LEAN CLAY WITH SAND, (CL) gray, moist, rather stiff, SS 3-4-6
= R trace gravel 8 100 (10)
20 SS [ 00| 247
421.0 894.5 9 (1)

Borehole backfilled with auger cuttings.

Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER NR'1 31
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/19/15 COMPLETED _5/19/15 GROUND ELEVATION 906.2 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
S = Q) LIMITS
o —~ | Z w
O > (> ww |W = x>
Eo o CE |EE] 353 [EoleslRE|a. o [EL] 2
&5 &O MATERIAL DESCRIPTION ws |59 9:)< Te Z&'GLU oL [PE Gﬁ u
o |x- = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
(%) 1a o o (@) o |
0 o
SR AY TOPSOIL (6 Inches) 057 ss | , 0-0-0
B W7/ LEAN CLAY WITH SAND, (CL) brown, moist, soft to 1 0)
| 077/ rather stiff, trace gravel
SS 7-5-5
S 2 | 8] (0
744 NOTE: Weight of Hammer at Sample No. 1. No
- 7 recovery. Sampled auger cuttings.
5 / S| gg | 566
3 (12)
[ ss 355
S 4 | %] (0
10
SH
B _ / 5
| £112.0 894.2
/ LEAN CLAY WITH SAND, (CL) gray, moist, medium to SS 2-4-5
= R rather stiff, trace gravel 6 83 )
15 7 ; SS | gg | 2:4-4
% 7 (8)
[ ss 2-4-6
S g | 100] "0
20 SS [ 00| 257
421.0 885.2 9 (12)

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 1/25/16 14:26 - H:\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO - (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\NR- NATURAL RESOURCES CORRIDOR.GPJ

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER NR'1 32
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/27/15 COMPLETED _5/27/15 GROUND ELEVATION _894.43 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V AT TIME OF DRILLING _12.50 ft / Elev 881.93 ft
LOGGED BY CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
QIS 20 ft NA\AL
W ] ATTERBERG
x - < LIMITS
o —~ | Z w
o x |> i < <
E_|To ,>_'% iifa) EEUBJ o _|Eo|BE o |E_| 8
e 2o MATERIAL DESCRIPTION w2 25| 957 |Le|z8|Li|e | ol z
A |x- L5 3% 232 |72 |ok|a2|22|Fal &
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) x o [a) @] o _
0 o
L% xog  TOPSOIL (10 inches) 8036|\/| SS | 57 | 0-13
2 LEAN CLAY WITH SAND, (CL) gray, moist, soft to 1 (4)
B W72, rather stiff, trace gravel
SS 56 5-5-7
B 890.9 2 (12)
B CLAYEY SAND, (SC) brown, fine to medium grained,
moist, loose, trace gravel
SS 78 5-4-4
3 (8)
i ss 333
| 4 44 ©)
SH
B y 5
i 7/112.0 882.4
A Y CLAYEY SAND, (SC) gray, fine to medium grained, SS 89 4-6-7
= 1135 saturated, medium dense, trace gravel 880.9 6 (13)
B SILTY SAND, (SM) gray, fine grained, saturated, dense,
trace gravel
SS 56 8-9-11
7 (20)
i ss 7-9-11
- g8 | %6 | (20
SS 8-10-11
56
873.4 9 (21)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER NR-133

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/22/15 COMPLETED _5/22/15 GROUND ELEVATION _887.8 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _6.00 ft / Elev 881.80 ft
LOGGED BY CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
® = < LIMITS
o —~ | Z w
O > (> ww |W = x>
Fo|Zo L2 88 252 [Eeltg|RE o, o |E.| 8
Le %O MATERIAL DESCRIPTION ws |59 052 |L&|zg|Gi|er|pE Gﬁ u
a o~ %:) 893 mQ> S 2‘/ ot 8; Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 1a o [a) @] o _
0 o
POORLY GRADED SAND WITH GRAVEL, (SP) SS 3-2-3
= — reddish brown, fine to medium grained, moist, fine to 1 44 (5)
20 medium gravel 885.8
- O\ _(Fil) SS 4-4-5
= — SILTY SAND, (SM) brown, fine grained, moist 2 56 (9)
(Filn)
B N 4.5 883.3
I SILTY SAND, (SM) gray and brown, fine grained, moist SS 4-3-6
v to saturated, loose to medium dense 3 67 )
i ss 233
| 4 100 ©6)
B 9.5 878.3
SILTY SAND, (SM) brown, fine grained, saturated, SS 2-3-2
loose 5 |78 (5)
B -113.0 874.8 S6S 56 3'3'4
PEAT, (Pt) black, moist, soft )
SS 3-2-2
7 89 )
| SH
8
B 19.5 868.3
_ SILTY SAND, (SM) gray, fine grained, saturated, SS 4-4-5
|:]210 _ medium dense 866.8 9 |19 (9)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER NR'1 34
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _6/23/15 COMPLETED _6/23/15 GROUND ELEVATION _949.77 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A AT TIME OF DRILLING _---
LOGGED BY _BH CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
® - < LIMITS
o —~ | Z w
O x |> i < <
z |To PO |Eal 283 |2 e<(3E| . (o [E.| @
e 2o MATERIAL DESCRIPTION w2 25| 957 |Le|Zz8|Gi|e | ol z
a |z L5 3% 232 |72 |ok|as|22|Fal &
o ZZ |2 ©°Z |5 | |£6|535|35|2z=
(%) x o [a) (@) o E
TOPSOIL (3 Inches) /\949.5/ SS 29 0-2-3
B CLAYEY SAND, (SC) light brown to brown, fine to 1 (5)
| medium grained, moist, loose to medium dense, little
gravel, iron oxide staining sSS 4-6-7
- NOTE: Weight of Hammer at Sample No. 1. 0463 5 | 89 (13)
B PEAT, (Pt) black, moist, rather stiff 945.8
CLAYEY SAND, (SC) light brown to brown, fine to ss 6-14-12
coarse grained, moist to dry, dense to very dense, little 3 56 } 26-
B gravel, iron oxide staining (26)
i ss 9-13-14
- 4 | 8] @
SS 14-14-14
5 | 67| (28
i ss 6-16-20
- 6 | 8| (36)
SS 8-16-20
7 | 89| " (36)
- / SS 8-19-19
S 8 83 (38)
‘1190 NOTE: Practical auger refusal at 19.0 feet due to 930.8
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\ coarse gravel.

Borehole backfilled with auger cuttings.
Bottom of borehole at 19.0 feet.




Appendix H

Infiltration Test Results



Infiltration Area Evaluations
IT-101

Ramsey County Re-Development Site (TCAAP)

Arden Hills, MN
NTI Project 15.60936.100

Incremental Infiltration Rate (in/hr)

4.50
4.00
3.50
3.00
2.50
2.00
1.50
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0.50
0.00

IT 101- Infiltration Rate vs Time

- & - |nner Ring Data

Inner Ring Trendline

1 2 3
Elapsed Time (hr)




Infiltration Area Evaluations
IT-102

Ramsey County Re-Development Site (TCAAP)
Arden Hills, MN
NTI Project 15.60936.100

Incremental Infiltration Rate (in/hr)

0.18
0.16
0.14
0.12
0.10
0.08
0.06
0.04
0.02
0.00

IT 102- Infiltration Rate vs Time

- - Inner Ring Data

Inner Ring Trend Line

1 2 3
Elapsed Time (hr)




Infiltration Area Evaluations
IT-103

Ramsey County Re-Development Site (TCAAP)

Arden Hills, MN
NTI Project 15.60936.100

Incremental Infiltration Rate (in/hr)

=
N
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=
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o

=
o
o

0.80

0.60

0.40

0.20

0.00

IT 103- Infiltration Rate vs Time

- # - |Inner Ring Data

Inner Ring
Trendline

1 2 3
Elapsed Time (hr)




Infiltration Area Evaluations
IT-104

Ramsey County Re-Development Site (TCAAP)
Arden Hills, MN
NTI Project 15.60936.100

Incremental Infiltration Rate (in/hr)

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

IT 104- Infiltration Rate vs Time

- & - Inner Ring Data

Inner Ring Trendline

Elapsed Time (hr)




Infiltration Area Evaluations
IT-105

Ramsey County Re-Development Site (TCAAP)
Arden Hills, MN
NTI Project 15.60936.100

Incremental Infiltration Rate (in/hr)

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00

IT 105- Infiltration Rate vs Time

- # - Inner Ring Data

Inner Ring Trendline

== —-u

Elapsed Time (hr)




Infiltration Area Evaluations
IT-106

Ramsey County Re-Development Site (TCAAP)
Arden Hills, MN
NTI Project 15.60936.100

©c o o o m = =
N A 0 ® o N b
© o o o o© o o

Incremental Infiltration Rate (in/hr)

o
o
o

IT 106- Infiltration Rate vs Time

Inner Ring Data

Inner Ring Trendline

1 2 3
Elapsed Time (hr)




Infiltration Area Evaluations Ramsey County Re-Development Site (TCAAP)
IT-107 Arden Hills, MN

NTI Project 15.60936.100

Incremental Infiltration Rate (in/hr)

1.20

1.00

0.80

0.60

0.40

0.20

0.00

IT 107- Infiltration Rate vs Time

- & - Inner Ring Data

Inner Ring Trendline

1 2 3 4 5
Elapsed Time (hr)




Infiltration Area Evaluations
IT-108

Ramsey County Re-Development Site (TCAAP)

Arden Hills, MN
NTI Project 15.60936.100

Incremental Infiltration Rate (in/hr)
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0.40
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0.00

IT 108- Infiltration Rate vs Time

- & - Inner Ring Data

Inner Ring Trendline
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Elapsed Time (hr)




Infiltration Area Evaluations
IT-109

Ramsey County Re-Development Site (TCAAP)
Arden Hills, MN
NTI Project 15.60936.100
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IT 109- Infiltration Rate vs Time
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Appendix I

Rice Creek Regional Trail Soil Boring Logs



Northern Technologies, Inc. BORING NUMBER TR'300
1408 Northland Drive, Suite 107 PAGE 1 OF 1
Mendota Heights, MN 55120

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/21/15 COMPLETED _5/21/15 GROUND ELEVATION 955.22 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
0 So > oh (W | <
z_|Io CE B3] 223 |EolEslaE s o |B.] 8
&5 %O MATERIAL DESCRIPTION ws |59 9:)< 0% Z&ELU oL |Pe 56 u
o |z~ = 893 0> 15~ 2‘/ o0=z|33 Q= |Ea|
o 2% |m ©CZ |5 |z |25|57|33|%2z
N 14 o [a) (@) o E
BITUMINOUS PAVEMENT (4 Inches) 9549 AU
B POORLY GRADED SAND, (SP) brown, fine to medium 1
| grgined, moist, trace gravel 953.2
(Filty / SS | g7 | 447
B CLAYEY SAND, (SC) reddish brown, fine to coarse 2 (11)
| grained, moist, medium dense to dense, trace gravel,
iron oxide staining
SS 6-6-7
3 100 (13) 10 | 31 | 13 | 18 42
i ss 7-9-9
- 4 | 97| (g
B 945.7
LEAN CLAY WITH SAND, (CL) reddish brown, moist, SS 8-10-9
stiff, trace medium to coarse gravel 5 22 (19)
| 7 12.0 943.2
A CLAYEY SAND, (SC) reddish brown, fine to medium SS 7-9-8
= 135 grained, moist, dense, trace gravel 0417 6 100 (17)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 13.5 feet.




Northern Technologies, Inc. BORING NUMBER TR'301
1408 Northland Drive, Suite 107 PAGE 1 OF 1
Mendota Heights, MN 55120

Telephone: 651-389-4191
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CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/21/15 COMPLETED _5/21/15 GROUND ELEVATION _960.7 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x - < LIMITS
o —~ | Z w
®) S |[> o (W (S <
E_|Zo 8|85 253 |EclEglBE|a. |0 |E.| 8
e 2o MATERIAL DESCRIPTION Hs 29| 95 |wg|Z28|hu|8=|E=|C)]| 2
w83 L5 Q% @@= X727 |35 |eS|Eal
o =z |Q °z |8 |z |28|835|335|2z
& x & |o o7 | |37
0 o
0.2\ BITUMINOUS PAVEMENT (2.5 Inches) /N\960.5/ AU
B 7] POORLY GRADED SAND WITH SILT, (SP-SM) brown, 1
| i 2.0 fin_e to medium grained, dry, trace fine to coarse gravel _ 958.7
(Fill) / SS | 44 [10-15-15
B N CLAYEY SAND, (SC) gray, fine grained, moist, trace 2 (30)
| | gravel
4.5 (Fill) 956.2
5 POORLY GRADED SAND, (SP) reddish brown, fine to SS 67 9-10-10
medium grained, dry to moist, trace medium to coarse 3 (20)
B 7] gravel
- (Fill) 953.7
SILTY SAND, (SM) reddish brown, fine grained, moist, SS | g9 | 798
B dense, trace gravel 4 (17
B 951.2
POORLY GRADED SAND WITH SILT, (SP-SM) SS 67 10-11-12
reddish brown, fine to medium grained, moist, dense, 5 (23)
- 1. trace fine to medium gravel
| 1112.0 948.7
125 LEAN CLAY WITH SAND, (CL) gray, moist, very stiff, 948.2 SS | 100 32
\ trace coarse gravel 6

Borehole backfilled with auger cuttings.
Bottom of borehole at 12.5 feet.
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Northern Technologies, Inc.
1408 Northland Drive, Suite 107
Mendota Heights, MN 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER TR-302

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/22/15 COMPLETED _5/22/15 GROUND ELEVATION _956.27 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
® - < LIMITS
o —~ | Z w
O > i < <
T %o c0 |&al =85 |EoE<(3E| . (o (2| @
&g %9 MATERIAL DESCRIPTION Eg >8 052 E‘g%a%m oL [Pk Qﬁ L
o | = S¢ m8; S >_V5'£ 3= @E|Ea| @
° < |o €10 |x |20|37 |27 |<Z
%) 4 o o (@) o E
0
22 507 TOPSOIL (8 Inches) 9556N\/| 88 | o, | 2-3-3
B ‘// 15 CLAYEY SAND, (SC) brown, fine grained, moist, loose, 9548 1 (6)
| 7777 \ trace gravel, trace organics /
A SANDY LEAN CLAY, (CL) brown to tan, moist, medium SS 0 2-3-3
B + to stiff, trace fine gravel, iron oxide staining 2 (6)
i 5 ] NOTE: No recovery at Sample No. 2. Sampled auger
cuttings. SS 56 3-4-4
3 (8)
] ss 557
S 4 [ 1001 “4p)
10 SS [ 00| 455
5 (10)
] ss 5-11-12
/ 94
. 135 942.8 6 (23)

Borehole backfilled with auger cuttings.
Bottom of borehole at 13.5 feet.




Northern Technologies, Inc. BORING NUMBER TR'303
1408 Northland Drive, Suite 107 PAGE 1 OF 1
Mendota Heights, MN 55120

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 5/22/15 COMPLETED 5/22/15 GROUND ELEVATION 943.65 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY DAS CHECKED BY DAS AT END OF DRILLING ---
NOTES _Elev. at staked location. O/S 20 ft. S AFTER DRILLING ---
W ] ATTERBERG
R = < LIMITS
o —~ | Z w
&) S | > oD |Ww [ <
z_|Zo ClEal 252 IEolEglBEl, o B8
&5 &O MATERIAL DESCRIPTION ws |59 9:)<E Te Z&'J,Lu oL [Pk Gﬁ u
a |z~ = 893 0> 15~ 2‘/ o0=z|33 Q= |Ea|
© <Z w ©°Z |5 |z |25 S a- QZ
n o o [a) (@) o E
TOPSOIL (6 Inches) 9432 SS 33 3-3-3
B CLAYEY SAND, (SC) brown, fine to coarse grained, 1 (6)
| moist, loose to dense, trace fine to medium gravel, iron
oxide staining SS 4-4-4
B 5 44 ®) 11 | 30 | 13 | 17 35
SS 3-3-4
3 39 )
i ss 8-9-10
- 4 | 1061 "q9)
SS 10-12-12
5 133 (24)
B £413.0 930.7 363 133 11'5'12
1135 POORLY GRADED SAND WITH CLAY AND GRAVEL, 930.2 (24)
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(SP-SC) brown, fine to medium grained, moist, dense,
fine to coarse gravel

Borehole backfilled with auger cuttings.
Bottom of borehole at 13.5 feet.
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Northern Technologies, Inc.
1408 Northland Drive, Suite 107
Mendota Heights, MN 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER TR-304

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/22/15 COMPLETED _5/22/15 GROUND ELEVATION _944.04 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. O/S 30 ft. S AFTER DRILLING _---
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
o > > T R = I
£ _|[To W Eg| 252 |Eo|Egl2b o |E_| 2
Le %O MATERIAL DESCRIPTION ws |59 052 |Le|zg|Gi|er|pE Gﬁ u
) o~ %D 89.:/ mQ> 5v 2\./ 6'2 82 22 Al ©
o 2% |m ©CZ |5 |z |25|57|33|%2z
%) o o [a) O o |
0 o
SILTY SAND WITH GRAVEL, (SM) brown, fine grained, SS 3-3-3
- dry, loose, fine to coarse gravel 1 44 (6)
i - NOTE: Sampled auger cuttings for Sample No. 2. SS 6 3-2-3
i ~}-173.5 940.5 2 (5)
| B LEAN CLAY WITH SAND, (CL) brown, moist, medium
5 V4 to stiff, trace fine gravel
SS 83 3-3-3
3 (6)
[ ss 10-14-14
A 4 | 8| (28
§ 934.5
POORLY GRADED SAND WITH SILT, (SP-SM) SS 5-7-7
reddish brown, fine grained, moist, medium dense, 5 44 (14)
- 1. trace fine gravel, iron oxide staining
B 1112.0 932.0
SILTY LEAN CLAY, (CL-ML) reddish brown, moist, SS 5-6-7
- - 135 rather stiff, trace fine gravel 9305 6 100 (13)

Borehole backfilled with auger cuttings.
Bottom of borehole at 13.5 feet.
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Northern Technologies, Inc.
1408 Northland Drive, Suite 107
Mendota Heights, MN 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

BORING NUMBER TR-305

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/22/15 COMPLETED _5/22/15 GROUND ELEVATION _933.8 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V. AT TIME OF DRILLING _7.00 ft / Elev 926.80 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. O/S 8 ft. SE AFTER DRILLING _---
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
O > (> ww |W = x>
FolZo D8 |EE] 252 [toltslREla o B 8
Le %O MATERIAL DESCRIPTION ws |59 052 |Le|zg|Gi|er|pE Gﬁ u
o |e- = 893 mQ~=> S 2‘/ ot 8; Q= |Ea|
© <Z w ©°Z |5 |z |25 S a- QZ
%) x o [a) @] o _
0 o
TOPSOIL (4 Inches) 933.5 SS 44 3-4-5
B 7 SILTY SAND WITH GRAVEL, (SM) brown, fine to 1 9)
| i medium grained, moist to saturated, medium dense to
dense SS 8-11-10
= - NOTE: Sand and gravel (SP) layer at 2.5 feet. 2 44 1)
5 Ss 11-11-8
NOTE: Sampled auger cuttings for Sample No. 3. 3 | 22 (19)
R AV 926.8
POORLY GRADED SAND, (SP) brown, fine grained, SS 3-3-3
= A _ saturated, loose 925.3 4 56 (6)
B W7 LEAN CLAY WITH SAND, (CL) brown to gray, wet,
10 V4 medium
SS 56 2-2-3
11.0 9228 5 (5)

Borehole backfilled with auger cuttings.
Bottom of borehole at 11.0 feet.
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Northern Technologies, Inc.
1408 Northland Drive, Suite 107
Mendota Heights, MN 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

BORING NUMBER TR-306

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED 5/19/15 COMPLETED _5/19/15 GROUND ELEVATION 907.55 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _12.00 ft / Elev 895.55 ft
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
9) S | > oD |Ww [ <
z_|Io CE B3] 223 |EolEslaE s o |B.] 8
&5 &O MATERIAL DESCRIPTION ws |59 9:)<E 0% ZE'J)LIJ oL [Pk Gﬁ u
o |e- = 893 mQ~=> S 2‘/ ot 8; Q= |Ea|
o 2% |m ©CZ |5 |z |25|57|33|%2z
%) 1a o o (&) o |
0 o
TOPSOIL (3 Inches) /\907.3/ SS 44 4-8-8
B CLAYEY SAND, (SC) gray brown, fine to medium 1 (16)
| grained, moist, medium dense, trace fine to medium
gravel SS | g5 | 355
B 2 (10)
5 SS | gg | 469
3 (15)
i ss 57-8
33
s 899.1 4 (15)
B _ SANDY LEAN CLAY, (CL) blue gray, moist to wet,
10 rather stiff, trace gravel, iron oxide staining
SS 78 5-6-7
5 (13)
- AV
. SS 4-4-5
89
[ V135 894.1 6 (9)

Borehole backfilled with auger cuttings.
Bottom of borehole at 13.5 feet.




Northern Technologies, Inc. BORING NUMBER TR'307
1408 Northland Drive, Suite 107 PAGE 1 OF 1
Mendota Heights, MN 55120

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 5/15/15 COMPLETED _5/15/15 GROUND ELEVATION _898.93 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _5.00 ft / Elev 893.93 ft
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R = < LIMITS
o —~ | Z w
9) S | > oD |Ww [ <
z_|Zo ClEal 252 IEolEglBEl, o B8
&5 %9 MATERIAL DESCRIPTION ws 88 9:); §£%35E %': 2 Qﬁ L
° 15 $2 |3=| ®82 |§ |> |oz|o2|22 Lol &
< Lu €10 |x |20|37 |27 |<Z
(%) 1a o o (&) o |
0 o
POORLY GRADED SAND, (SP) brown, fine to medium SS 2-4-7
= — grained, moist, little gravel 1 44 (11)
(Filn)
SS 12-24-24
S 2 | 98| Tus
S 50 V 8939\ /| ss 17-23-24
SILTY SAND, (SM) brown, fine to coarse grained, 3 | 67 (47)
= saturated, very dense to loose, trace gravel, few silt
lenses
SS 3-3-5
: 4 | ¥ T 6 14
SS 2-4-8
5 | 4] (2
B ] 886.9
S T2, POORLY GRADED SAND WITH SILT, (SP-SM) brown, 886.4 SS 5-6-6
- //H] Bg \ fine grained, saturated, medium dense, little gravel % 6 56 (12)
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CLAYEY SAND, (SC) brown, fine grained, saturated,
medium dense

POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine grained, saturated, medium dense

Borehole backfilled with auger cuttings.
Bottom of borehole at 13.5 feet.
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Northern Technologies, Inc.
1408 Northland Drive, Suite 107
Mendota Heights, MN 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

BORING NUMBER TR-308

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/15/15 COMPLETED _5/15/15 GROUND ELEVATION _894.38 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V. AT TIME OF DRILLING _9.50 ft / Elev 884.88 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
0 So > oh (W | <
E_|Zo 8|85 253 |EclEglBE|a. |0 |E.| 8
Le %O MATERIAL DESCRIPTION ws |59 052 |Le|zg|Gi|er|pE Gﬁ u
a |z~ = 893 0> 15~ 2‘/ o0=z|33 Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
TOPSOIL (6 Inches) 8939 SS 56 2-3-3
B SILTY SAND, (SM) dark brown, fine grained, moist, 1 (6)
| loose, trace gravel 8924
POORLY GRADED SAND, (SP) brown, fine grained, SS 56 4-4-4
B moist, loose to medium dense, trace gravel 2 (8)
5 SS 33 3-7-9
3 (16)
B 887.4
i PEAT, (Pt) black, dry to moist, stiff 886.4 S4S 89 4-%12
SILTY SAND, (SM) gray, fine grained, moist to (18)
= saturated, dense
AVA
SS 5-8-14
5 | 67| T(22)
i ss 4812
= 1135 8809/ \ 6 (20)

Borehole backfilled with auger cuttings.
Bottom of borehole at 13.5 feet.
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Northern Technologies, Inc.
1408 Northland Drive, Suite 107
Mendota Heights, MN 55120
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER TR-309

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/15/15 COMPLETED _5/15/15 GROUND ELEVATION _890.43 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A Y AT TIME OF DRILLING 4.00 ft / Elev 886.43 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
®) S |[> o (W (S <
E_|Zo 8|85 253 |EclEglBE|a. |0 |E.| 8
Le &O MATERIAL DESCRIPTION ws |59 052 |Le|zg|Gi|er|pE Gﬁ u
o |e- = 893 mQ~=> S 2‘/ ot 8; Q= |Ea|
o ZZ @ ©°Z |5 |& |£6|55|35|2z=
(%) x o [a) (@) o E
05 TOPSOIL (6 Inches) 8899 SS | 400 | 0-3-4
B 215 CLAYEY SAND, (SC) brown, fine to medium grained, 888.9 1 (7)
| ; moist, loose, trace gravel
NOTE: Weight of Hammer at Sample No. 1. sS 3-4-8
- POORLY GRADED SAND WITH SILT, (SP-SM) gray, 2 | 8| ‘(12 13 9
| v fine to medium grained, moist to saturated, medium
~ dense, trace gravel, few clay lenses
SS 89 4-6-9
3 (15)
i ss 255
- 4 | ¥ (o)
SS 4-6-6
5 [ 56| (12
| 1120 878.4
/ SANDY LEAN CLAY, (CL) gray, saturated, medium, SS 3-4-4
= R 135 trace gravel, few sand lenses 876.9 6 (8)

Borehole backfilled with auger cuttings.

Bottom of borehole at 13.5 feet.
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Town and Creek Development Area Soil Boring Logs



Northern Technologies, Inc. BORING NUMBER DE'800
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 5/21/15 COMPLETED _5/21/15 GROUND ELEVATION _900.65 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _12.00 ft / Elev 888.65 ft
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
O > (> ww |W = x>
Fo|Zo CE Ea] 252 [kclEglRE|a o B 8
&5 &O MATERIAL DESCRIPTION ws |59 9:)< 0% Z&'J,Lu oL [PE Bﬁ u
a |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 1a o o (@) o |
0 o
POORLY GRADED SAND WITH SILT, (SP-SM) brown, SS 4-4-3
- - 15 fine to coarse grained, trace gravel 899 2 1 56 7)
| 1 — ——\_(Fill) :
CLAYEY SAND, (SC) brown gray, fine to medium sS 67 3-3-2
| | <35 ?lgﬁ;;ed, moist, trace gravel, little organics 8972 2 (5)
777 SANDY LEAN CLAY, (CL) brown, moist to wet, medium
5 / to rather stiff, trace fine to coarse gravel, iron oxide SS 3-3-2
4 staining 3 78 (5)
[ ss 396
S 4 | 100] 15
B N 9.5 891.2
10 LEAN CLAY WITH SAND, (CL) gray to dark gray, wet, ss 4-6-6
rather stiff to medium, trace fine to coarse gravel 5 100 (12)
- AV
SS 4-3-4
| 1 6 100 )
15
SS 3-3-5
i | 7 100 ®)
] Ss 3-4-4
| 1 8 100 ®)
20 sS | o | 343
21.0 879.7 9 (7)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER DE'801
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/21/15 COMPLETED _5/21/15 GROUND ELEVATION _899.36 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V. AT TIME OF DRILLING 6.50 ft / Elev 892.86 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
® - < LIMITS
o —~ | Z w
O > (> ww |W = x>
FolZo D8 |EE] 252 [toltslREla o B 8
Le &O MATERIAL DESCRIPTION ws |59 052 |L&|zg|Gi|er|pE Gﬁ u
o o %:) 893 m0O> 5" 2‘/ ot 8; 2= EQl| T
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
S TOPSOIL (4 inches) a0/ ss | | 4-4-4
B 7 POORLY GRADED SAND WITH SILT, (SP-SM) brown, 1 (8)
| i fin_e to coarse grained, moist
(Filr) SS 5-4-4
= — NOTE: No recovery Sample No. 1. Sampled auger 2 17 (8)
cuttings.
B N X 4.5 894.9
S G SANDY LEAN CLAY, (CL) brown, moist to wet, SS 2-4-3
a2, medium, trace gravel 3 22 7)
B 892.4
POORLY GRADED SAND WITH GRAVEL, (SP) brown, SS 3-3-2
B fine to coarse grained, saturated, loose 890.9 4 | 87 (5)
B i . LEAN CLAY WITH SAND, (CL) gray, wet, medium,
495 trace fine to coarse gravel, iron oxide staining 889.9
CLAYEY SAND, (SC) gray, fine to coarse grained, SS 56 2-3-4
| , saturated, loose, trace fine to coarse gravel 5 ()
i % 12,0 887.4
SANDY LEAN CLAY, (CL) gray, wet, medium SS 3-4-3
B _ 5 100
7
15 7
05 SS 2-3-5
| | 7 100 ®)
] ss 334
| 1 . 8 100 )
- 195 879.9
20 w7 LEAN CLAY WITH SAND, (CL) gray, wet, medium SS [ 00| 325
/24210 878.4 9 7
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER DE'802
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 5/21/15 COMPLETED _5/21/15 GROUND ELEVATION 900.4 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _17.00 ft / Elev 883.40 ft
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
Q/S 10 ft South
W ] ATTERBERG
® = < LIMITS
o —~ | Z w
0 So > oh (W | <
E_ Lo T8 (88| 252 |EcltglaE|a lo |E.| @
Le %O MATERIAL DESCRIPTION ws |59 052 |L&|zg|Gi|er|pE 56 u
o |x- = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 1a o [a) @] o _
0 o
POORLY GRADED SAND, (SP) brown, coarse grained, SS 3-2-3
= — mpist, trace gravel 1 0 (5)
(Fill) 898.4
B NOTE: No recovery at Sample No. 1. Sampled auger Ss 304
N cuttings. / 5 | 56 ©)
CLAYEY SAND, (SC) brown and gray, fine to medium
B grained, moist, loose, sand (SP) seam
SS 3-2-4
3 44 ©6)
B 893.4
CLAYEY SAND, (SC) brown and gray, fine grained, SS 3-3-3
= moist, loose, trace gravel 4 100 (6)
B 890.9
CLAYEY SAND, (SC) brown, fine grained, moist, SS 4-4-4
medium dense, trace organics, iron oxide staining 5 44 (8)
B 888.4
G LEAN CLAY WITH SAND, (CL) gray, moist to wet, SS 3-4-7
= R rather stiff to medium, trace gravel 6 100 (11)
15 7 SS [ 100 | 455
7 (10)
- AV
SS 4-5-5
S 8 [ 8| (10
20y SS | 10| 344
21.0 879.4 9 (8)
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Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER DE'803
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 5/27/15 COMPLETED 5/27/15 GROUND ELEVATION 892.97 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A X/ AT TIME OF DRILLING _14.50 ft / Elev 878.47 ft
LOGGED BY DAS CHECKED BY DAS AT END OF DRILLING ---
NOTES _Elev. at staked location. AFTER DRILLING _---
QIS 28 ft Eact
W ] ATTERBERG
R = < LIMITS
o —~ | Z w
9) S | > oD |Ww |2 <
z_|To ClEal 252 IEolEglBEl, o B8
&5 %O MATERIAL DESCRIPTION ws |59 9:)< Te Z&'J,Lu oL [PE Bﬁ u
o |e- = 893 mQ~=> S 2‘/ ot 8; Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
(%) 1a o o (@) o |
0 o
SILTY SAND, (SM) brown, fine grained, moist, little SS 2-3-5
= — gravel 1 44 (8)
(Filly
SS 7-12-14
44
- 35 889.5 2 (26)
n i POORLY GRADED SAND WITH GRAVEL, (SP) brown,
5 medium to coarse grained, moist
(Fill) SS 56 5-9-12
3 (21)
i ] NOTE: Sampled auger cuttings. SS 11 3-4-6
- T 4 (10)
10 10.0 _ 883.0 Ss 334
LEAN CLAY WITH SAND, (CL) gray, moist to 5 | 67 )
= e saturated, medium to rather stiff, trace gravel
i ] NOTE: Sampled auger cuttings. SS 6 7-7-7
A 6 (14)
P AVA
15 sS | g, | 334
7 )
[ ss 357
S 8 | 89| (2
20 SS [ 00| 469
21.0 872.0 9 (15)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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CLIENT _Carl Bolander and Sons, Co.

Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

PROJECT NUMBER _15.60936.100

BORING NUMBER DE-804

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/20/15 COMPLETED _5/20/15 GROUND ELEVATION _897.51 ft HOLE SIZE "6 1/2" inches

DRILLING CONTRACTOR _NTI

DRILLING METHOD 3 1/4in H.S.A
LOGGED BY DAS CHECKED BY DAS
NOTES _Elev. at staked location.

GROUND WATER LEVELS:

AT TIME OF DRILLING _--- No groudnwater observed.
AT END OF DRILLING ---
AFTER DRILLING ---

QIS 5 ft Naorth
ATTERBERG
o g R ~ |2 |5 |wE—LmTs
T T Ctl |xs| 228 |2 |2 _|2e > |
FE~|TO m |(wB Zd || |2Z o |E w
Le %9 MATERIAL DESCRIPTION ws 88 9:,; §9 %3|‘7’E %,: EE OE =
o o Z|Dg2 He|s <
° 15 =2 |97 "5z |S |¢ |28|c3|33|ag| "
& x & |o o7 | e
0
POORLY GRADED SAND, (SP) brown, fine to medium SS 221
- - grained, moist, little gravel 1 56 3)
] 2.0 (Filn 895.5
POORLY GRADED SAND WITH SILT, (SP-SM) brown, SS 2-3-2
- B fine to medium grained, moist, trace gravel 2 44 (5)
(Filly
[ RXRN4s 893.0
S LEAN CLAY WITH SAND, (CL) light brown, moist, SS 100 2-3-5
medium to rather stiff, trace gravel 3 (8)
[ ss 367
B _ 4 100 (13)
10 SS | 00| 446
5 (10)
[ ss 566
B _ 5 100 (12)
15 7
115.5 882.0 373 100 3'3'4
7 LEAN CLAY WITH SAND, (CL) gray, moist, medium to 8)
rather stiff, trace gravel
SS 3-4-3
| 1 8 100 )
20 S [ 00| 447
421.0 876.5 9 (1)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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CLIENT _Carl Bolander and Sons, Co.

Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

PROJECT NUMBER _15.60936.100
DATE STARTED _5/19/15
DRILLING CONTRACTOR _NTI

COMPLETED _5/19/15

DRILLING METHOD _3 1/4 in H.S.A

PROJECT NAME
PROJECT LOCATION _Arden Hills, MN
GROUND ELEVATION _893.43 ft
GROUND WATER LEVELS:

V. AT TIME OF DRILLING _6.00 ft / Elev 887.43 ft

BORING NUMBER DE-805

PAGE 1 OF 1

Ramsey County Re-Development Site (TCAAP)

HOLE SIZE "6 1/2" inches

LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R | e LIMITS
o —~ | Z w
o > i < <
T %o c0 |&al =85 |EoE<(3E| . (o (2| @
&g 20 MATERIAL DESCRIPTION wg >0 95% Ef@%g{;m S |EE|OX] 2
a - ) 8\_, mO> 6 >.v6|£ 82 22 =
© <§(Z w CZ |5 |k |2§|35|33|%z2
%) 4 o o (@) o E
0
POORLY GRADED SAND WITH GRAVEL, (SP) brown, SS 33 2-2-3
= — fin_e to medium grained, moist 1 (5)
] 2.0 (Filn 891.4
2.7 LEAN CLAY WITH SAND, (CL) brown, moist, trace 890.8 SS 78 8-6-5
L - gravel 2 11
(11)
(Fill)
POORLY GRADED SAND WITH SILT, (SP-SM) brown,
S fin_e to medium grained, trace gravel SS 22 5-8-8
i 6.0y (Filh 887.4 3 (16)
ik POORLY GRADED SAND WITH SILT, (SP-SM) brown,
= = 75 fine grained, saturated, medium dense, trace gravel 885.9 ss 756
I SANDY LEAN CLAY, (CL) brown, wet, medium to 4 | 67 (11)
rather stiff
10
SS 3-3-2
5 100 5)
] ss 556
S 6 [190 ")
15 SS | 100 | 355
7 (10)
] Ss 4-54
A g |89 9
B N 19.5 873.9
20 SANDY LEAN CLAY, (CL) gray, wet, rather stiff, sand SS 83 6-7-6
o210 lenses 872.4 9 (13)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER DE'806
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/21/15 COMPLETED _5/21/15 GROUND ELEVATION _901.27 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A Y AT TIME OF DRILLING _12.00 ft / Elev 889.27 ft
LOGGED BY DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
S = < LIMITS
o —~ | Z w
o x |> i < <
z |Zo PO |Ea| 283 |2 e<(3E| ] (o [E.| @
e 2o MATERIAL DESCRIPTION w2 25| 957 |Le|z8|Li|e | ol z
o |x- L5 3% 232 |72 |ok|a2|22|Fal &
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
S 0.4 TOPSOIL (5 inches) 900.9 SS | gg | 234
B 7] POORLY GRADED SAND WITH SILT, (SP-SM) brown, 1 (7)
| i fin_e to medium grained, moist, trace gravel
(Fill) SS 33 8-10-9
I 2 (19)
5 SS | 5, | 9-13-12
3 (25)
[ ss 4-6-5
S 4 | %% (1)
10 10.0 891.3 Ss 200
LEAN CLAY WITH SAND, (CL) gray, moist to wet, soft 5 | 96 4)
- - to rather stiff, trace gravel
- AV
SS 3-3-6
| 1 6 100 )
15
SS 2-5-6
7 [ 1001 ")
[ ss 558
S g | 100] ‘13
20 SS [ 00| 468
21.0 880.3 9 (14)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER DE'807
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/18/15 COMPLETED _5/18/15 GROUND ELEVATION _898.18 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A Y AT TIME OF DRILLING _4.50 ft / Elev 893.68 ft
LOGGED BY DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
S = Q) LIMITS
o —~ | Z w
O > (> ww |W = x>
Fo|Zo CE |EE] 353 [EoleslRE|a. o [EL] 2
&5 &O MATERIAL DESCRIPTION ws |59 9:)< Te Z&'J,Lu oL [PE Gﬁ u
a |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
SN TOPSOIL (6 inches) 8977 sS | 45 | 223
B N CLAYEY SAND, (SC) brown to light brown, fine to 1 (5)
| i m_edium grained, moist, trace gravel, trace organics
(Fill). SS 72 3-5-5
- 35 894.7 2 (10)
| B LEAN CLAY WITH SAND, (CL) brown, wet to moist,
5 2t ¥ soft to medium, trace gravel
SS 39 2-1-3
3 (4)
[ ss 35-9
S 4 | O] (9
B N . 9.5 888.7
10 v, LEAN CLAY WITH SAND, (CL) gray, wet, medium to ss 3.4.5
At rather stiff, trace gravel 5 100 )
[ ss 3-3-4
N | 6 100 )
15 77z S | g9 | 235
/ 7 (8)
[ ss 2-3-4
N | 8 100 )
20 77 SS [ 00| 335
57)21.0 877.2 9 (8)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER DE-808

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED 5/19/15 COMPLETED _5/19/15 GROUND ELEVATION _892.29 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _3.50 ft / Elev 888.79 ft
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
9) S | > o (W (S <
E_ Lo T8 (88| 252 |EcltglaE|a lo |E.| @
&5 &O MATERIAL DESCRIPTION ws |59 9:)<E Te ZE'J)LU oL [PE Gﬁ u
a o %:) 893 mQ~=> S 2‘/ ot 8; Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 1a o [a) @] o _
0 o
S TOPSOIL (4 inches). g2 0\/ss | ,, | 1-22
B 7 POORLY GRADED SAND WITH SILT, (SP-SM) brown, 1 4)
| a fine grained, moist
(Fill). SS 56 4-5-7
i \v4 8ss.8)/\ 2 (12)
B POORLY GRADED SAND WITH SILT, (SP-SM) brown,
5 fine grained, saturated, medium dense
SS 67 5-7-6
3 (13)
B 885.3
G LEAN CLAY WITH SAND, (CL) gray, wet, rather stiff, SS 4-6-7
= R trace gravel 4 56 (13)
10 /103 882.0 SS 44 5-6-5
[ ' SILTY SAND, (SM) gray, fine grained, saturated, 5 (11)
e medium dense
| : 12.0 880.3
G LEAN CLAY WITH SAND, (CL) gray, wet, medium to SS 6-7-7
= R rather stiff, trace gravel 6 100 (14)
15
SS 2-4-5
7 100 )
] ss 235
| 1 8 100 ®)
20 5 SS 89 3-4-6
£21.0 871.3 9 (10)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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Northern Technologies, Inc. BORING NUMBER DE'809
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/19/15 COMPLETED _5/19/15 GROUND ELEVATION _890.82 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V. AT TIME OF DRILLING _7.00 ft / Elev 883.82 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x - < LIMITS
o —~ | Z w
o x |> i < <
z |Zo PO |Ea| 283 |2 e<(3E| ] (o [E.| @
e 2o MATERIAL DESCRIPTION w2 25| 957 |Le|z8|Li|e | ol z
A |x- L5 3% 232 |72 |ok|a2|22|Fal &
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) x o [a) @] o _
0 o
055403 N\ TOPSOIL (3 inches). NENEN/ss | o | 3-55
- 20— "POORLY GRADED SAND, (SP) brown, fine to medium 1 (10)
| \ grgined, moist, trace gravel
(Fill). SS 0 4-6-7
B SILTY SAND, (SM) brown, fine grained, moist, medium 2 (13)
| dense to dense
NOTE: No recovery Sample No. 2. Sampled auger
cuttings. SS 67 4-8-9
3 17)
i 170 v 883.8
/ CLAYEY SAND, (SC) gray, fine grained, saturated, SS 3-3-3
= loose 4 83 (6)
B 881.3
LEAN CLAY WITH SAND, (CL) gray, wet, medium to SS 222
soft 5 89 )
] ss 1-2-3
A 6 || (5
15 72
/ SS 2-2-3
. 7 | 100 5)
| 217.0 873.8
LEAN CLAY WITH SAND, (CL) gray, wet, soft, trace SS 0-2-2
- R gravel 8 100 4)
B _.' / NOTE: Weight of Hammer at Sample No. 8.
20 vz
7 ] 5 | 100
421.0 869.8

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER DE'810
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/19/15 COMPLETED _5/19/15 GROUND ELEVATION _890.38 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V. AT TIME OF DRILLING _9.50 ft / Elev 880.88 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x - < LIMITS
o —~ | Z w
o x |> i < <
E_|To ,>_'% iifa) EEUBJ o _|Eo|BE o |E_| 8
e 2o MATERIAL DESCRIPTION w2 25| 957 |Le|z8|Li|e | ol z
A |x- L5 3% 232 |72 |ok|a2|22|Fal &
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) x o [a) @] o _
0 o
055403 N\ TOPSOIL (3 inches). 801N/ ss 55 | 455
B N SILTY SAND, (SM) brown, fine grained, moist, trace 1 (10)
| i 2.0 grgvel 888.4
(Fil). / SS | , | 688
B N LEAN CLAY WITH SAND, (CL) brown, moist, trace 2 (16)
| | gravel
(Fil).
5 sS| .5 | 555
3 (10)
B 883.4
SILTY SAND, (SM) brown to dark gray, fine grained, SS 3-4-6
= moist to saturated, medium dense to loose 4 33 (10)
[ AVA
SS 5-6-8
5 [ 8| ‘(19
i ss 235
67
B 876.9 6 (8)
B POORLY GRADED SAND WITH CLAY, (SP-SC) light
brown, fine grained, saturated, very loose to medium
dense, clay lenses SS | 44 | 311
7 2
i ss 556
i g | %6 | ‘(11
SS 6-6-5
83
869.4 9 (11)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

BORING NUMBER DE-811

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/18/15 COMPLETED _5/18/15 GROUND ELEVATION _897.49 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R = e LIMITS
a —~ | Z X
@) wm (= |us
z |To thEa zE3 S leo(5E| |o 2] g
aE|Z0 MATERIAL DESCRIPTION w2 25| 957 |Le|z8|Li|e | ol z
a |z~ o> 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
G =z |3 °2 |5 |z |23|537|25|2z2
[%) o o [a) O J
0 o
SILTY SAND, (SM) brown, fine grained, moist, trace SS 1-3-5
= — gravel 1 44 (8)
(Fill).
B 894.5 SZS 56 4'3'5
SILTY SAND, (SM) brown, fine grained, moist, medium ©
- dense, trace gravel
NOTE: No recovery. Sampled auger cuttings. SS 0 6-6-5
3 (11)
B 890.5
POORLY GRADED SAND, (SP) brown, fine to coarse SS 2-3-5
- grained, moist, loose, trace gravel 4 44 (8)
RO 887.0 353 78 42%54
B W7 LEAN CLAY WITH SAND, (CL) gray, moist, medium,
2, trace gravel
SS 2-2-3
| 1 6 100 5)
15 $S | o | 234
[ 7 7
] ss 234
| 1 8 100 )
20 SS | gg | 1-4-4
421.0 876.5 9 (8)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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CLIENT _Carl Bolander and Sons, Co.

Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

PROJECT NUMBER _15.60936.100

PROJECT NAME
PROJECT LOCATION _Arden Hills, MN

BORING NUMBER DE-812

PAGE 1 OF 1

Ramsey County Re-Development Site (TCAAP)

DATE STARTED _5/19/15 COMPLETED _5/19/15 GROUND ELEVATION _891.84 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A Y AT TIME OF DRILLING _8.00 ft / Elev 883.84 ft
LOGGED BY DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
9) S | > oD |Ww |2 <
z_|Io CE|Ea] 223 [EolEglaE s o |B.] 8
&5 &O MATERIAL DESCRIPTION ws |59 9:)< Te Z&'J,Lu oL [PE Bﬁ u
o |x- = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 1a o [a) (@) o _
0 o
ROADWAY BASE (30 inches). SS 0 3-2-1
B 1 (3)
B NOTE: No recovery. Sampled auger cuttings.
25 889.3 Ss 9-9-9
I POORLY GRADED SAND, (SP) brown, fine to medium 5 | 56 (18)
grained, moist, little gravel
- 45 (Fil) 887.3
5 POORLY GRADED SAND, (SP) brown, fine to medium SS 4-5-6
6.0 grained, moist 885.8 3 67 (11)
B OF N (Fill) / *
B POORLY GRADED SAND, (SP) brown, fine grained,
moist to saturated, dense SS 78 7-10-12
B 4 (22)
B 9.5 882.3
POORLY GRADED SAND WITH SILT, (SP-SM) brown, sSS 4-7-8
fine to medium grained, saturated, medium dense 5 44 (15)
| 1{12.0 879.8
SILTY SAND, (SM) brown, fine grained, saturated, SS 4-3-2
B loose 6 | 89 (5)
§ -.':,': 14.5 877.3
LEAN CLAY WITH SAND, (CL) brown gray, wet, SS 2-5-4
medium to rather stiff 7 100 9)
[ ss 34-3
A s | 8] ")
20 SS [ 00| 246
£21.0 870.8 9 (10)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER DE'813
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 5/19/15 COMPLETED _5/19/15 GROUND ELEVATION 888.09 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A X/ AT TIME OF DRILLING 9.50 ft / Elev 878.59 ft
LOGGED BY DAS CHECKED BY DAS AT END OF DRILLING ---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x = Q) LIMITS
o —~ | Z w
&) S | > oD |Ww |2 <
z_|To ClEal 252 IEolEglBEl, o B8
&5 &O MATERIAL DESCRIPTION ws |59 9:)<E 0% ZE'J)LU oL [PE Gﬁ u
o |x- = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
(%) 1a o o (@) o |
0 o
POORLY GRADED SAND WITH SILT, (SP-SM) brown, AU
= - fine to medium grained, moist, some fine to coarse 1
grgvel
(Fill SS | 100| 899
A 2 (18)
5 NO'_I'E: No Recovery due to gravel. Sampled auger SS 0 4-4-5
] 6.0 cuttings. 882.1 3 (9)
SILTY SAND, (SM) brown, fine grained, moist
= E Fill
(Filh SS 89 6-7-6
s 796/ \ 4 (13)
B SILTY SAND, (SM) gray, fine grained, moist to
AVA saturated, medium dense
SS 67 6-6-7
5 (13)
i ss 4-6-6
- 6 |10 (12)
SS 5-6-5
7 | 8
i ss 7-5-5
i g8 | 87| ‘(10
SS 6-5-6
89
867.1 9 (11)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 1/25/16 14:46 - H:\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO - (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\DE-TOWN AND CREEK DEVELOPMENT (2).GPJ

Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

BORING NUMBER DE-814

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED 5/19/15 COMPLETED _5/19/15 GROUND ELEVATION _888.1 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _4.50 ft / Elev 883.60 ft
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
® = < LIMITS
o —~ | Z w
O > (> ww |W = x>
Fo|Zo L2 88 252 [Eeltg|RE o, o |E.| 8
Le %O MATERIAL DESCRIPTION ws |59 052 |L&|zg|Gi|er|pE Gﬁ u
o |x- = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 1a o [a) @] o _
0 o
SILTY SAND, (SM) brown and tan, fine grained, moist AU
= - (Filn) 1
] ss 334
A 2 | %8| T
B N 4.5 883.6
5 SILTY SAND, (SM) reddish brown, fine grained, SS 6-8-7
saturated 882.1 3 100 (15)
B (Fill) / :
B POORLY GRADED SAND WITH SILT, (SP-SM) dark
gray, fine grained, saturated, loose, trace gravel SS 83 3-2-3
B 879.8 4 (5)
| SANDY SILT, (ML) dark gray, wet, medium
878.6
SILTY SAND, (SM) dark gray, fine grained, saturated, SS 5-6-3
medium dense, trace gravel 5 67 )
B 876.1
SANDY LEAN CLAY, (CL) dark gray, wet, medium to SS 2-4-3
= E rather stiff, trace fine to coarse sand 6 56 7
15
SS 3-34
7 100 )
] Ss 4-4-6
S 8 [1901 (10
20 . S | 400| 565
£21.0 867.1 9 (1)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER DE'81 5
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 5/19/15 COMPLETED _5/19/15 GROUND ELEVATION _892.67 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _5.00 ft / Elev 887.67 ft
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
® = < LIMITS
o —~ | Z w
O > (> ww |W = x>
Fo|Zo L2 88 252 [Eeltg|RE o, o |E.| 8
&5 %O MATERIAL DESCRIPTION ws |59 9:)<E 0% ZB'J,LIJ oL [PE Gﬁ u
a |z~ = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
POORLY GRADED SAND, (SP) brown, fine to medium AU
- - grained, moist to saturated, some fine to coarse gravel 1
(Filn).
SS 2-2-3
| i 5 44 (5)
S v SS | 43| 11
i 886.7 3 (2)
POORLY GRADED SAND WITH SILT, (SP-SM) brown,
= fine grained, saturated, medium dense
SS 78 4-5-5
B 4 (10)
B 883.2
POORLY GRADED SAND WITH SILT, (SP-SM) brown, SS 3-3-2
fine grained, saturated, loose, trace gravel 5 56 (5)
| 1120 880.7
G LEAN CLAY WITH SAND, (CL) dark gray, wet, medium SS 2-3-3
= R to rather stiff, trace gravel 6 78 (6)
15 7
744 SS 3-3-3
7 100 ©6)
] ss 473
S 8 | 8| (10
20 77 SS | 57 | 565
/1210 871.7 9 (1)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER DE'816
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 5/18/15 COMPLETED 5/18/15 GROUND ELEVATION 903.88 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY DAS CHECKED BY DAS AT END OF DRILLING ---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R = < LIMITS
o —~ | Z w
O > (> ww |W = x>
Eo o CE |EE] 353 [EoleslRE|a. o [EL] 2
&5 %O MATERIAL DESCRIPTION ws |59 9:)< Te ZB'J,LU oL [PE Bﬁ u
o |e- = 893 mQ~=> S 2‘/ ot 8; Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
(%) 1a o o (@) o |
0 o
SILTY SAND WITH GRAVEL, (SM) brown, fine grained, SS 2-6-8
= — moist, fine to medium gravel 1 44 (14)
(Fill)
NOTE: No recovery. Sampled auger cuttings. SS 0 3-3-4
- 2 ()
5 5.0 898.9 Ss 245
77 LEAN CLAY WITH SAND, (CL) brown, moist, rather 3 | 89 ©)
= B2 stiff, trace gravel
[ ss 356
S 4 | 1001 1)
10 7777 S [ 00| 468
5 (14)
| 112.0 891.9
/ LEAN CLAY WITH SAND, (CL) gray, moist, rather stiff, SS 4-5-6
- -4 / trace gravel 6 100 (11)
15 77 SS | 400 | 346
7 7 (10)
[ ss 356
S g | 100] 1)
20 p77 S [ 00| 256
21.0 882.9 9 (11)
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Borehole backfilled with soil cuttings.
Bottom of borehole at 21.0 feet.
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CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

PROJECT NAME
PROJECT LOCATION _Arden Hills, MN

BORING NUMBER DE-817

PAGE 1 OF 1

Ramsey County Re-Development Site (TCAAP)

DATE STARTED 5/18/15 COMPLETED _5/18/15 GROUND ELEVATION 901.99 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _4.50 ft / Elev 897.49 ft
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
x = < LIMITS
o —~ | Z w
O > (> ww |W = x>
Fo|Zo L2 88 252 [Eeltg|RE o, o |E.| 8
&5 %O MATERIAL DESCRIPTION ws |59 9:)< 0% Z&ELU oL (P 56 o
a o~ %:) 893 mQ> S 2‘/ ot 8; Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 1a o [a) @] o _
0 o
POORLY GRADED SAND WITH SILT, (SP-SM) brown, SS 222
- - fin_e to medium grained, moist, trace gravel 1 67 4)
] 2.0 (Filn 900.0
SILTY SAND, (SM) brown and light brown, fine to SS 3-3-3
- — m_edium grained, moist, trace gravel 2 56 (6)
i 4.0 (Filn 898.0
I Y SILTY SAND, (SM) gray, fine to coarse grained,
saturated, very loose SS 83 1-1-1
3 2
B 895.0
SILTY SAND, (SM) brown, fine to coarse grained, SS 3-5-6
= saturated, loose to medium dense, trace to a little 4 78 (11)
gravel
SS 2-3-4
5 56 )
i ss 4-6-7
- 6 | | (3
B 887.5
POORLY GRADED SAND WITH SILT, (SP-SM) brown, SS 1-5-4
fine to coarse grained, saturated, medium dense, trace 7 100 )
B gravel
B 885.0
CLAYEY SAND, (SC) brown, fine to coarse grained, SS 3-3-5
= saturated, loose, trace gravel 8 78 (8)
B 882.5
SILTY SAND, (SM) brown, fine to coarse grained, SS 4-3-4
saturated, loose, trace gravel 881.0 9 89 7)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc. BORING NUMBER DE'818
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED _5/18/15 COMPLETED _5/18/15 GROUND ELEVATION _897.33 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A V. AT TIME OF DRILLING _7.00 ft / Elev 890.33 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
® - < LIMITS
o —~ | Z w
0 So > oh (W | <
E_|Zo 8|85 253 |EclEglBE|a. |0 |E.| 8
Le %O MATERIAL DESCRIPTION ws |59 052 |L&|zg|Gi|er|pE 56 u
o |x- = 893 0> 15~ 2‘/ o=z|33 Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) x o [a) @] o _
0 o
POORLY GRADED SAND WITH SILT, (SP-SM) brown, SS 1-3-4
- - fin_e to medium grained, moist, trace gravel, trace roots 1 44 7)
] 2.0 (Filn 895.3
SILTY SAND, (SM) brown, fine to medium grained, SS 5-8-7
= — moist 2 67 (15)
(Fill)
B N > 4.5 892.8
S G SANDY LEAN CLAY, (CL) gray, moist, stiff, trace gravel SS 44 8-10-11
i 5 891.3 3 (21)
POORLY GRADED SAND, (SP) gray to brown, fine to
= medium grained, moist to saturated, medium dense,
trace gravel SS | ;9 | 236
= 889.1 4 (9)
SANDY LEAN CLAY, (CL) gray, wet, medium, trace
B gravel 887.8
CLAYEY SAND, (SC) gray, fine to medium grained, SS 56 2-3-3
saturated, loose, trace gravel 5 (6)
I 884.5 SS | g3 | 233
B PEAT, (Pt) black, moist, soft, fibrous 6 (6)
SS 1-1-1
Y 7 78 2)
B 16.5 880.8
B £ SILTY SAND, (SM) gray, fine grained, saturated, loose,
trace gravel SS 56 3-34
B 8 7
SS 1-6-2
83
876.3 9 (8)

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 1/25/16 14:46 - H:\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO - (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\DE-TOWN AND CREEK DEVELOPMENT (2).GPJ

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

PROJECT NAME
PROJECT LOCATION _Arden Hills, MN

BORING NUMBER DE-819

PAGE 1 OF 1

Ramsey County Re-Development Site (TCAAP)

DATE STARTED _5/18/15 COMPLETED _5/18/15 GROUND ELEVATION _894.26 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A Y AT TIME OF DRILLING _5.00 ft / Elev 889.26 ft
LOGGED BY DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
®) S | > o (W (S <
E_ Lo T8 (88| 252 |EcltglaE|a lo |E.| @
e 2o MATERIAL DESCRIPTION Hs 29| 95 |wg|Z28|hu|8=|E=|C)]| 2
A |x- L5 3% 232 |72 |ok|a2|22|Fal &
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 4 o =) (@] o _J
0 o
POORLY GRADED SAND, (SP) brown, fine to medium SS 2-4-6
= 1.0 \ grained, moist, trace gravel 893.3 1 44 (10)
(Fill)
o POORLY GRADED SAND, (SP) brown, fine to medium g9, 4 sS 83 3-6-7
- - ; \ grained, moist, medium dense, trace gravel 2 (13)
B B 4 SANDY LEAN CLAY, (CL) gray brown, moist, rather
4.5 stiff, trace gravel 889.8
Ysiy SAND, (SM) brown to dark brown, fine grained, SS | 56 3-8-6
i moist to saturated, medium dense, trace gravel 3 (14)
i ss 367
- 4 | 87 (13
1-110.0 884.3
- SS 2-4-1
1105 PEAT, (Pt) black, moist, medium 883.8 5 | 78 5)
B : SILTY SAND, (SM) dark gray to gray, fine grained,
| saturated, loose, trace gravel
SS 1-3-2
i 6 | %] (5
B 1145 879.8
) CLAYEY SAND, (SC) gray, fine grained, saturated, very SS 2-11
loose, trace gravel 7 67 2)
| 2 .'-,'f 17.0 877.3
SANDY LEAN CLAY, (CL) gray, wet, medium to soft, SS 2-3-3
= e trace gravel 8 33 (6)
20 . S | ,g | 22
21.0 873.3 9 (3)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER DE-820

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/18/15 COMPLETED _5/18/15 GROUND ELEVATION _894.31 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4inH.S.A Y AT TIME OF DRILLING 5.00 ft / Elev 889.31 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
® = < LIMITS
o —~ | Z w
| <
.2 cE 2ol 228 |8 _|E|EC = | g
FE~|TO m |(wB Zd || |2Z o |E w
o |x- 15 |9%| 232 |57 |27 |ok|32|25|Fa| &
© 22 | CZ |5 |k |2§|35|33|%z2
%) x o [a) @] o _
0 o
POORLY GRADED SAND WITH SILT, (SP-SM) brown, SS 2-3-5
- - fine to coarse grained, moist, trace gravel 1 83 (8)
(Filly
8918\ /| ss 6-11-11
B POORLY GRADED SAND WITH SILT, (SP-SM) brown, 2 56 (22)
fine to coarse grained, moist, dense, little gravel
B 14.5 889.8
| Y SILTY SAND, (SM) brown, fine to medium grained, SS 8-11-10
moist to saturated, dense, trace gravel 3 78 (21)
B 886.3 343 78 3'172'5
SANDY LEAN CLAY, (CL) blue gray, wet, rather stiff, (12)
- trace gravel 884 8
. SILTY SAND, (SM) gray, fine grained, saturated, loose, SS 3-4-3
110.5 trace gravel 883.8 5 44 7)
B PEAT, (Pt) black, moist, soft
B L H13.0 881.3 363 67 1';'1
S SILTY SAND, (SM) gray, fine grained, saturated, very 2
= =4 145 loose, trace gravel 8798
15 V77 SANDY LEAN CLAY, (CL) gray, wet, rather stiff, trace SS 2-5-4
2, gravel 7 89 9)
| 417.0 877.3
L SILTY SAND, (SM) gray, fine grained, saturated, SS 4-10-2
= — medium dense to very loose, trace gravel 8 100 (12)
20
SS 1-1-1
9 100 ?)
] Ss 3-4-4
[ 10 [ 190 “(g)
B N 869.8
25 7 SANDY LEAN CLAY, (CL) gray, wet, rather stiff, trace SS 100 4-4-6
%260 9ravel g68.3)/\ 11 (10)

Borehole backfilled with auger cuttings.
Bottom of borehole at 26.0 feet.




Northern Technologies, Inc. BORING NUMBER DE'821
6160 Carmen Avenue East PAGE 1 OF 1
Inver Grove Heights, MN 55076

Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 5/15/15 COMPLETED _5/15/15 GROUND ELEVATION _888.46 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4in H.S.A Y AT TIME OF DRILLING _7.00 ft / Elev 881.46 ft
LOGGED BY _DAS CHECKED BY DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
&) x |> w |2 <
z |Zo PO |Ea| 283 |2 e<(3E| ] (o [E.| @
e 2o MATERIAL DESCRIPTION w2 25| 957 |Le|z8|Li|e | ol z
a |z L5 3% 232 |72 |ok|a2|22|Fal &
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
%) 1a o [a) @] o _
0 o
POORLY GRADED SAND, (SP) brown, fine to medium SS 1-1-2
- - grained, moist, trace gravel 1 33 3)
(Filn)
NOTE: No recovery. Sampled auger cuttings. SS 0 2-3-5
] 35 885.0 2 (8)
B ] POORLY GRADED SAND WITH CLAY, (SP-SC)
5 brown, fine to medium grained, moist, trace gravel, clay
(CL) lenses SS | 33 | 1-1-1
| 6.0 (Fill 882.5 3 (2)
LEAN CLAY WITH SAND, (CL) gray, moist to wet,
- B VA medium, trace gravel
SS 56 2-2-4
A 4 (6)
10 77 sS | o, | 233
2, 5 (6)
] ss 235
| 1 6 100 ®)
15 v S | g | 223
7 (5)
] ss 234
| i 8 100 )
20 77 S | 400 | 235
21.0 867.5 9 (8)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.
PROJECT NUMBER _15.60936.100

DATE STARTED _5/18/15

COMPLETED _5/18/15

DRILLING CONTRACTOR _NTI
DRILLING METHOD _3 1/4 in H.S.A

PROJECT NAME
PROJECT LOCATION _Arden Hills, MN

Ramsey County Re-Development Site (TCAAP)

BORING NUMBER DE-822

PAGE 1 OF 1

GROUND ELEVATION _890.4 ft
GROUND WATER LEVELS:

V. AT TIME OF DRILLING _7.00 ft / Elev 883.40 ft

"6 1/2" inches

LOGGED BY DAS CHECKED BY DAS AT END OF DRILLING ---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ATTERBERG
R d = <
o —~ | Z w
o > i < <
T %o c0 |&al =85 |EoE<(3E| . (o (2| @
&g %9 MATERIAL DESCRIPTION Hg >8 9:); E‘g%agﬁ %': 2 Qﬁ L
o 16 15 |8%| 332 |¥7|2°|8%|35|25|ES| £
prd w € |0 | [=29|3- |41 |<Z
%) 4 o o (@) o E
0
SANDY SILT, (ML) brown, moist SS 44 1-2-2
1.5 (Fill) 888.9 1 4)
SILTY SAND, (SM) brown, fine to medium grained,
moist 2-2-3
> 3.0 \ (Fill) 887.4 78 (5)
LEAN CLAY WITH SAND, (CL) gray, moist, medium
5
2-3-2
28 (5)
883.4
POORLY GRADED SAND, (SP) brown, fine grained, 2-1-3
saturated, very loose, trace gravel 56 4)
880.9
SILTY SAND, (SM) gray and brown, fine grained, 3-1-1
saturated, very loose, trace gravel 44 2)
877.9 200
LEAN CLAY WITH SAND, (CL) gray, wet, soft to 100 4)
medium, trace gravel, sand lenses
15 g3 | 234
()
100 22%4
20 100 2-3-4
421.0 869.4 (7)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

DATE STARTED _5/18/15
DRILLING CONTRACTOR _NTI

COMPLETED _5/18/15

DRILLING METHOD _3 1/4 in H.S.A

PROJECT NAME
PROJECT LOCATION _Arden Hills, MN

Ramsey County Re-Development Site (TCAAP)

BORING NUMBER DE-823

PAGE 1 OF 1

GROUND ELEVATION _889.15 ft
GROUND WATER LEVELS:

V. AT TIME OF DRILLING _9.50 ft / Elev 879.65 ft

"6 1/2" inches

LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ATTERBERG
X | E )
o —~ | Z w
0 So > oh (W | <
E_ Lo T8 (88| 252 |EcltglaE|a lo |E.| @
o &9 MATERIAL DESCRIPTION ws 88 93<>t §£%35E %': EE|OXN| z
° 15 $2 |3=| ®82 |§ |> |oz|o2|22 Lol &
prd w S |0 | |[=S0|5-2 4" <2
%) x o [a) @] o _
0 o
X yo7 TOPSOIL (8 inches). 8885\/[ 8S | oo | 1-3-4
B b SILTY SAND, (SM) brown, fine grained, moist 1 (7)
| 2.0 (Fill) 887.2
30 POORLY GRADED SAND, (SP) light brown, fine to 886.2 44 6-4-3
S \ ?ll_e”c;ium grained, dry, trace gravel - (7)
i
5 SANDY LEAN CLAY, (CL) brown, moist, medium
56 4-2-4
[ (6)
| 7.0 882.2
SANDY LEAN CLAY, (CL) gray, moist to wet, medium 100 3-3-3
A (6)
] AVA
10 100 | 3-34
7
L 100 32354
- Vs 874.7
15 ¢ / SANDY LEAN CLAY, (CL) gray, wet, medium, little fine 100 6-5-4
Y to coarse gravel (9)
] 5-4-4
| | 89 ®)
20 / 89 3-3-2
21.0 868.2 5)
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Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.
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Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

CLIENT _Carl Bolander and Sons, Co.

PROJECT NUMBER _15.60936.100

BORING NUMBER DE-824

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development Site (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/18/15 COMPLETED _5/18/15 GROUND ELEVATION _888.51 ft HOLE SIZE "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A Y AT TIME OF DRILLING _4.50 ft / Elev 884.01 ft
LOGGED BY _DAS CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ] ATTERBERG
R = e LIMITS
o —~ | Z w
&) x |> w |2 <
E_|To ,>_'% iifa) EEUBJ o _|Eo|BE o |E_| 8
e 2o MATERIAL DESCRIPTION w2 25| 957 |Le|z8|Li|e | ol z
a |z L5 3% 232 |72 |ok|a2|22|Fal &
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
(%) x o [a) (@) o E
SILTY SAND, (SM) brown, fine grained, moist, loose to SS 2-4-4
- very loose, trace gravel 1 83 (8)
i ss 222
- 2 | %) @
i 45 884.0
POORLY GRADED SAND WITH SILT, (SP-SM) brown, SS 3-2-1
i 6.0 fine grained, saturated, very loose 8825 3 56 3)
SILTY SAND, (SM) brown, fine grained, saturated, very
- loose, trace gravel
SS 67 2-1-2
B 4 (3)
110.0 878.5 Ss 200
SILTY LEAN CLAY, (CL-ML) gray, wet, soft to medium, 5 | 78 4)
= e trace gravel, little sand
] ss 1-2-3
A 6 |8 5
15 $S | 4 | 212
7 (3)
] ss 233
| 1 8 100 ©6)
20 S | g3 | 212
21.0 867.5 9 (3)

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Northern Technologies, Inc.
6160 Carmen Avenue East
Inver Grove Heights, MN 55076
Telephone: 651-389-4191

BORING NUMBER DE-825

PAGE 1 OF 1

CLIENT _Carl Bolander and Sons, Co. PROJECT NAME _Ramsey County Re-Development Site (TCAAP)
PROJECT NUMBER _15.60936.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 5/18/15 COMPLETED 5/18/15 GROUND ELEVATION 893.64 ft "6 1/2" inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A AT TIME OF DRILLING _--- No groundwater observed.
LOGGED BY DAS CHECKED BY DAS AT END OF DRILLING ---
NOTES _Elev. at staked location. AFTER DRILLING _---
W ATTERBERG
R d = <
o —~ | Z w
O > (> ww |W = x>
Eo o CE |EE] 353 [EoleslRE|a. o [EL] 2
&5 %O MATERIAL DESCRIPTION ws |59 9:)< 0% Z&ELU oL [PE 56 u
o |e- = 893 mQ~=> S 2‘/ ot 8; Q= |Ea|
o ZZ |2 ©°Z |5 |& |£6|55|35|2z=
(%) x o o (@) o |
0 o
POORLY GRADED SAND WITH SILT, (SP-SM) brown, SS 2-5-4
= fine to medium grained, moist, medium dense, trace 1 78 9)
gravel
5-5-5
B 44 (10)
5 SILTY SAND, (SM) brown, fine to medium grained, 3-3-3
moist, loose, trace gravel 56 (6)
i SN0 _ . 323
L SANDY LEAN CLAY, (CL) gray brown, moist, medium, 78 (5)
2, trace gravel
10 55 | 444
[ (8)
] 3-3-4
| 1 . 28 )
B N / 14.5
15 / LEAN CLAY WITH SAND, (CL) gray to dark gray, 3-3-3
4 . moist, medium, trace gravel 94 (6)
L 100 22%4
20 7 100 3-3-4
£21.0 (7)

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 1/25/16 14:46 - H:\1-PROJECTS\2015 PROJECTS\TCAAP PROJECT ARDEN HILLS - GEO - (15.60936.100)\ENGINEERING\ENGINEERING REPORTS\GINT\DE-TOWN AND CREEK DEVELOPMENT (2).GPJ

Borehole backfilled with auger cuttings.
Bottom of borehole at 21.0 feet.




Appendix K

Pedestrian Bridge Soil Boring Logs



CLIENT _Wenck Associates

Inver Grove Heights

6160 Carmen Avenue East
Inver Grove Heights, MN 55076
P: 651-389-4191
www.NTlgeo.com

PROJECT NUMBER _16.61435.100
DATE STARTED _5/11/16
DRILLING CONTRACTOR _NTI

COMPLETED _5/16/16

DRILLING METHOD _3 1/4 in H.S.A

LOGGED BY _Robert Hawkins

CHECKED BY _DAS

PROJECT NAME
PROJECT LOCATION _Arden Hills, MN
GROUND ELEVATION _883.184 ft
GROUND WATER LEVELS:

V. AT TIME OF DRILLING _17.00 ft / Elev 866.18 t

BORING NUMBERPB-1

PAGE 1 OF 3

Ramsey County Re-Development - (TCAAP)

HOLE SIZE _6 1/2 inches

AT END OF DRILLING _---
NOTES _South Pedestrian Bridge. Elevation at staked location provided by clientAFFEBReDRILLING _---

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 6/30/16 11:54 - \NTIDATA\RAMSEY\1-PROJECTS\2016 PROJECTS\TCAAP - NEW PEDESTRIAN BRIDGES AND RETAINING WALL - GEO - (16.61453.100)\ENGINEERING\ENGINEERING REPORTS\GINT\TCAAP - ROUND 3.GPJ

W ) ATTERBERG
® Zz |E e LIMITS
r (2 % oy | ol B |2 |B E >
Fo|EQ LB |wo %'23 FolEgPZzla |0 |E i
Le <9 MATERIAL DESCRIPTION 4= 8&3 _|3<>( §§ %@ L= Felo)| z
o |5 £2 (3= 32 |§ | |2z|o2|22|he| &
=z w €0 | [=Z9|Z3-2 |7 |<Z
(%) © o [a) (@] o i
0
“x g  TOPSOIL (10.0 Inches) cs24| B| AU
B b POORLY GRADED SAND WITH SILT, (SP-SM) brown 1
B | to dark brown, fine to medium grained, moist, trace
gravel, trace organics SS 100 8-8-7
B T 2 (15)
5
SS 100 9-11-10
3 (21)
B 875.2 848 89 6'17?:6
POORLY GRADED SAND WITH SILT, (SP-SM) gray, (13)
- - fine to medium grained, moist, medium dense to loose,
10 trace gravel
SS 89 4-4-4
| 5 (8)
| 1112.0 871.2
SILTY SAND, (SM) gray, fine grained, moist to SPT
= E saturated, very loose, trace gravel, trace organics 6
B _ NOTE: Pushed Shelby Tube at 12.0 feet. No Recovery.
15
SS 1-1-1
78 @ 26 13
L AV
B 7 -119.5 863.7
20 : POORLY GRADED SAND WITH SILT, (SP-SM) gray, SS 8-10-8
fine to medium grained, saturated, dense, trace gravel 8 89 (18)
" Td]feas 858.7
25 SANDY LEAN CLAY, (CL) gray, wet, medium to rather SS 7-7-8
stiff, trace gravel 9 100 15
| (15)
30 /
Z SS 3-3-4
/ 10 100 ) 18 | 27 | 12 | 15 52

(Continued Next Page)




Inver Grove Heights BORING NUMBER PB-1

6160 Carmen Avenue East

Inver Grove Heights, MN 55076 PAGE 2 OF 3
P: 651-389-4191

www.NTlgeo.com

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 6/30/16 11:54 - \NTIDATA\RAMSEY\1-PROJECTS\2016 PROJECTS\TCAAP - NEW PEDESTRIAN BRIDGES AND RETAINING WALL - GEO - (16.61453.100)\ENGINEERING\ENGINEERING REPORTS\GINT\TCAAP - ROUND 3.GPJ

CLIENT _Wenck Associates PROJECT NAME _Ramsey County Re-Development - (TCAAP)
PROJECT NUMBER 16.61435.100 PROJECT LOCATION _Arden Hills, MN
W ] ATTERBERG
R z |E e LIMITS
o S |> n@ |0 |2 |y
T Fu [xz| =zED | _ |- |5k s o
Lo m |w® Z3 o= 2z o |E w
52|23 MATERIAL DESCRIPTION 25 |29| 93% |ug|33|pk |9 (PO 2
5 |x L5 [QZ| @Q TIsT |0k |2 |22 |G| &
o =z |3 ©z |8 | |=28|95|35 |2z
%) © o [a] (&} o &
SANDY LEAN CLAY, (CL) gray, wet, medium to rather
35 stiff, trace gravel (continued) SS 4-5-5
100
11 (10)
40 F 7% S 100 4-4-5
f 12 9)
45 v SS [ 00| 465
/ 13 (11)
S0 w7 SS | 100 | 556
) 14 (11)
55 77 SS | 100 | 666
/ 15 (12)
60 77 S | 00| 657
/ 16 (12)
65 77 SS | 100 | 676
9 17 (13)
77 SS | 100 | 566
/ 18 (12)

(Continued Next Page)




Inver Grove Heights BORING NUMBER PB-1

6160 Carmen Avenue East

Inver Grove Heights, MN 55076 PAGE 3 OF 3
P: 651-389-4191

www.NTlgeo.com

CLIENT _Wenck Associates PROJECT NAME _Ramsey County Re-Development - (TCAAP)
PROJECT NUMBER _16.61435.100 PROJECT LOCATION _Arden Hills, MN
W ] ATTERBERG
R z |E e LIMITS
o S |> n@ |0 |2 |y
T Fu |xs| 2E2 [ _[E|BE £ | o
Lo m |w® Z3 o= 2z o |E ]
LE|Z9 MATERIAL DESCRIPTION 4E 189|632 |L%| 28|hE|2c|Pe(ox| £
5 |x L5 [QZ| @Q TIsT |0k |2 |22 |G| &
O =Z |2 °z |8 |z |=28|935|335|2z
(%) o o [a) (@) o i
B B SANDY LEAN CLAY, (CL) gray, wet, medium to rather
n W/ 77 stiff, trace gravel (continued)
B 77 SS | 400 | 656
£176.0 807.2 19 (11)

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 6/30/16 11:54 - \NTIDATA\RAMSEY\1-PROJECTS\2016 PROJECTS\TCAAP - NEW PEDESTRIAN BRIDGES AND RETAINING WALL - GEO - (16.61453.100)\ENGINEERING\ENGINEERING REPORTS\GINT\TCAAP - ROUND 3.GPJ

Bottom of borehole at 76.0 feet.




Inver Grove Heights

6160 Carmen Avenue East
Inver Grove Heights, MN 55076
P: 651-389-4191
www.NTlgeo.com

CLIENT _Wenck Associates
PROJECT NUMBER 16.61435.100

BORING NUMBER PB-2
3

PAGE 1 OF

PROJECT NAME _Ramsey County Re-Development - (TCAAP)

PROJECT LOCATION _Arden Hills, MN

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 6/30/16 11:54 - \NTIDATA\RAMSEY\1-PROJECTS\2016 PROJECTS\TCAAP - NEW PEDESTRIAN BRIDGES AND RETAINING WALL - GEO - (16.61453.100)\ENGINEERING\ENGINEERING REPORTS\GINT\TCAAP - ROUND 3.GPJ

DATE STARTED _5/9/16 COMPLETED _5/9/16 GROUND ELEVATION _883.681 ft HOLE SIZE _6 1/2 inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V AT TIME OF DRILLING _12.00 ft / Elev 871.68 ft
LOGGED BY _Robert Hawkins CHECKED BY _DAS AT END OF DRILLING _---
NOTES _South Pedestrian Bridge. Elevation at staked location provided by clientAFTER DRILLING _---
w ) ATTERBERG
® Zz |k e LIMITS
o S |> n@ |0 |2 |y
T Fu |xz| =ED | _|F = > 0
Lo m |w® Z3 o= s|2=z o |E w
LE(Z0 MATERIAL DESCRIPTION Hs 59| 95 |wg|Z23|hu|8e|Ee|CX| 2
8 |x- ) 8@, o> |¥~ 2\" 02|33 |23S|Ea| &
o 2Z 2 ©Z |5 |z |26|235|35|%z=
(%) © o [a)] (@] o _
0 o
TOPSOIL (17.0 Inches) AU
N 882.3 1
B _ POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to medium grained, moist, trace gravel sSs 7 9-13-14
S 2 | © 27)
5 SS | g5 | 10-12:15
3 (27)
B 7.0 876.7
K SILT WITH SAND, (ML) dark brown, fine grained, moist, SS 4-4-4
= - medium, trace gravel, trace organics 4 56 (8)
10
SH
B T 5 93 14 56
| 100112.0 \V4 871.7
: POORLY GRADED SAND WITH SILT, (SP-SM) gray, SS 4-4-5
= fine to medium grained, saturated, medium dense to 6 67 (9)
very loose, trace gravel
NOTE: Pushed Shelby Tube at 14.5 feet. No Recovery. sSs 1-1-1
7 | 83 @)
i ss 3-1-6
| 8 100 @)
§ 1195 864.2
; CLAYEY SAND, (SC) gray, fine to medium grained, SS 10-4-5
saturated, medium dense, trace gravel 9 100 (9)
[ W eas 859.2
) CLAYEY SAND, (SC) gray, wet, loose to dense, little SS 100 4-4-4
gravel 10 (8)
SH
B " 97 15 | 24 | 12 | 12 46

(Continued Next Page)




Inver Grove Heights

6160 Carmen Avenue East
Inver Grove Heights, MN 55076
P: 651-389-4191
www.NTlgeo.com

BORING NUMBER PB-2

PAGE 2 OF 3

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 6/30/16 11:54 - \NTIDATA\RAMSEY\1-PROJECTS\2016 PROJECTS\TCAAP - NEW PEDESTRIAN BRIDGES AND RETAINING WALL - GEO - (16.61453.100)\ENGINEERING\ENGINEERING REPORTS\GINT\TCAAP - ROUND 3.GPJ

CLIENT _Wenck Associates PROJECT NAME _Ramsey County Re-Development - (TCAAP)
PROJECT NUMBER _16.61435.100 PROJECT LOCATION _Arden Hills, MN
W ] ATTERBERG
R Zz |E e LIMITS
o S |> n@ |0 |2 |y
T |T Fu |xs| =2ED | _|F~|SE = n
P Y wo (w2 zd |[Fo|s%IRZ (&) = w
&E <0 MATERIAL DESCRIPTION s |>¢ 9D< wa|Z8|hW g,: EE Oﬁ =
o |x- =) 8@, 0> ¥~ 2\" 22|32 Qs |Eg| T
o 2Z 2 ©Z |5 |z |26|235|35|%=
(%) 14 a [a) (@) o i
35 / CLAYEY SAND, (SC) gray, wet, loose to dense, little
LS gravel (continued) SS 100 4-5-5
/ 12 (10)
SS 4-4-4
13 100 ®) 15| 25 | 13 | 12 49
SS 4-5-6
14 | 100 (41
SS 5-5-5
15 | 1001 40y
SS 10-9-9
a 16 | 190 | (1g)
SS 6-7-9
17 | 100] “(16)
SS 7-7-9
18 | 190 | (1q)
SS 8-7-8
19 | 100 | “(45y

(Continued Next Page)




Inver Grove Heights BORING NUMBER PB-2

6160 Carmen Avenue East

Inver Grove Heights, MN 55076 PAGE 3 OF 3
P: 651-389-4191

www.NTlgeo.com

CLIENT _Wenck Associates PROJECT NAME _Ramsey County Re-Development - (TCAAP)
PROJECT NUMBER _16.61435.100 PROJECT LOCATION _Arden Hills, MN
w ) ATTERBERG
R z |E e LIMITS
o S |> n@ |0 |2 |y
T Fu |xs| 2E2 [ _[E|BE £ | o
Lo m |w® Z3 o= 2z o |E w
52|23 MATERIAL DESCRIPTION 25 |29| 93% |ug|33|pk |9 (PO 2
5 |x L5 [QZ| @Q TIsT |0k |2 |22 |G| &
O =Z |2 °z |8 |z |=28|935|335|2z
(%) 14 a [a) (@) o i
B CLAYEY SAND, (SC) gray, wet, loose to dense, little
n gravel (continued)
SS 6-9-8
100
£176.0 807.7 20 (17)

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 6/30/16 11:54 - \NTIDATA\RAMSEY\1-PROJECTS\2016 PROJECTS\TCAAP - NEW PEDESTRIAN BRIDGES AND RETAINING WALL - GEO - (16.61453.100)\ENGINEERING\ENGINEERING REPORTS\GINT\TCAAP - ROUND 3.GPJ

Bottom of borehole at 76.0 feet.




Inver Grove Heights

6160 Carmen Avenue East
Inver Grove Heights, MN 55076
P: 651-389-4191
www.NTlgeo.com

CLIENT _Wenck Associates
PROJECT NUMBER _16.61435.100
DATE STARTED _5/11/16
DRILLING CONTRACTOR _NTI
DRILLING METHOD _3 1/4 in H.S.A
LOGGED BY _Robert Hawkins

COMPLETED _5/11/16

CHECKED BY _DAS

PROJECT NAME
PROJECT LOCATION _Arden Hills, MN
GROUND ELEVATION _877.466 ft
GROUND WATER LEVELS:

V. AT TIME OF DRILLING _12.00 ft / Elev 865.47 t

BORING NUMBER PB-3

PAGE 1 OF 3

Ramsey County Re-Development - (TCAAP)

HOLE SIZE _6 1/2 inches

AT END OF DRILLING _---
NOTES _North Pedestrian Bridge. Elevation at staked location provided by client AFTER DRILLING _---

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 6/30/16 11:54 - \NTIDATA\RAMSEY\1-PROJECTS\2016 PROJECTS\TCAAP - NEW PEDESTRIAN BRIDGES AND RETAINING WALL - GEO - (16.61453.100)\ENGINEERING\ENGINEERING REPORTS\GINT\TCAAP - ROUND 3.GPJ

W ) ATTERBERG
X Zz |E e LIMITS
0 S |> P R =
E_|Zo FE|EE| 253 [EoEc(BE |, |o |E.] 8
L€ %0 MATERIAL DESCRIPTION wg =9 93<>z EggggE %n; E=(OX| 2
o % L2 [3% 82 |8 |57 |2&|32|22|Ke| &
© = ] €10 |z |20|53=|27|2Z
(%) © o [a) (@) o _
0 . o
SRR TOPSOIL (15.0 Inches) AU
- = 00,11.3 876.2 1
POORLY GRADED SAND WITH SILT, (SP-SM) brown,
§ T fine to medium grained, moist, trace gravel Ss 4-4-4
L 2 [ 56| (s
B b 873.0
POORLY GRADED SAND WITH SILT, (SP-SM) brown, SS 8-10-11
fine to medium grained, moist, dense to medium dense, 3 67 21)
B trace gravel
i ss 456
- 4 | 8 1
§ 868.0
SILTY SAND, (SM) dark brown, fine to medium grained, SS 4-4-5
moist, medium dense, trace gravel, trace organics, 5 78 9)
- occasional fine roots
| 1120 7 865.5
POORLY GRADED SAND WITH SILT, (SP-SM) gray, SS 2-1-2
- fine to medium grained, saturated, very loose, trace 6 78 3)
gravel
SS 2-2-2
7 78 )
B 1117.0 860.5
CLAYEY SAND, (SC) gray, fine to medium grained, SS 2-3-3
- saturated, loose, trace gravel 8 78 (6)
SH
B 9 80 12 12
i , 24.5 853.0
SANDY LEAN CLAY, (CL) gray, wet, rather stiff to stiff, SS 4-5-5
trace gravel 10 100 (10)
SS 5-5-6
11 [ 100 41y

(Continued Next Page)




Inver Grove Heights BORING NUMBER PB'3

6160 Carmen Avenue East

Inver Grove Heights, MN 55076 PAGE 2 OF 3
P: 651-389-4191

www.NTlgeo.com

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 6/30/16 11:54 - \NTIDATA\RAMSEY\1-PROJECTS\2016 PROJECTS\TCAAP - NEW PEDESTRIAN BRIDGES AND RETAINING WALL - GEO - (16.61453.100)\ENGINEERING\ENGINEERING REPORTS\GINT\TCAAP - ROUND 3.GPJ

CLIENT _Wenck Associates PROJECT NAME _Ramsey County Re-Development - (TCAAP)
PROJECT NUMBER _16.61435.100 PROJECT LOCATION _Arden Hills, MN
w ) ATTERBERG
® Zz |E e LIMITS
o S |> n@ |0 |2 |y
T |3 Fu |xg| 2D | | |5 = n
Fo|EQ wo |we Z3 o= 2z o |E w
Le |0 MATERIAL DESCRIPTION W= |59 951 |[wg|Z8|hu|8r|Er Oﬁ =
8 |z~ a> 8@, o> |¥~ 2\" 0|33 |23S|Ea| &
o 2Z 2 ©Z |5 |z |26|235|35|%=
(%) © o [a) (@] o &
SANDY LEAN CLAY, (CL) gray, wet, rather stiff to stiff,
35 trace gravel (continued) SS 100 5-5-7
12 (12)
40 F 7% SS 100 6-7-7
. 13 (14)
45 77 SS | 400 | 676
Z 14 (13)
50 bz, SS 78 8-8-8
2 15 (16)
55
/ SS 7-10-9
. 16 | 89| (19)
60 77 SS | 4o | 888
/ 17 (16)
85 v~ SS | g0 | 12:14-13
2 18 (27)
B B 169.5 808.0
| POORLY GRADED SAND WITH SILT, (SP-SM) brown, sSS 9-10-10
fine to medium grained, saturated, dense, trace gravel 19 100 (20)

(Continued Next Page)




Inver Grove Heights BORING NUMBER PB-3
3

6160 Carmen Avenue East

Inver Grove Heights, MN 55076 PAGE 3 OF
P: 651-389-4191

www.NTlgeo.com

CLIENT _Wenck Associates PROJECT NAME _Ramsey County Re-Development - (TCAAP)
PROJECT NUMBER _16.61435.100 PROJECT LOCATION _Arden Hills, MN
w ) ATTERBERG
x = = < LIMITS
O] So |> o |I |2 |2 >
E |To Fu R 253 | _|Eo Sk o |[E_| @
LE|Z9 MATERIAL DESCRIPTION 4E 189|632 |L%| 28|hE|2c|Pe(ox| £
5 |x L5 [QZ| @Q TIsT |0k |2 |22 |G| &
& 2Z |3 °z |8 |z [|28|83|35|22
(%) o o [a) (@) o i
B 7] POORLY GRADED SAND WITH SILT, (SP-SM) brown,
| i KK fine to medium grained, saturated, dense, trace gravel
75 745 (continued) 803.0
SANDY LEAN CLAY, (CL) brown, wet, stiff, trace SS | 4pp| 898
760  gravel, occasional silt (ML) seams 801.5)/ \ 20 (17)

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 6/30/16 11:54 - \NTIDATA\RAMSEY\1-PROJECTS\2016 PROJECTS\TCAAP - NEW PEDESTRIAN BRIDGES AND RETAINING WALL - GEO - (16.61453.100)\ENGINEERING\ENGINEERING REPORTS\GINT\TCAAP - ROUND 3.GPJ

Bottom of borehole at 76.0 feet.




NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 6/30/16 11:54 - \NTIDATA\RAMSEY\1-PROJECTS\2016 PROJECTS\TCAAP - NEW PEDESTRIAN BRIDGES AND RETAINING WALL - GEO - (16.61453.100)\ENGINEERING\ENGINEERING REPORTS\GINT\TCAAP - ROUND 3.GPJ

Inver Grove Heights

6160 Carmen Avenue East
Inver Grove Heights, MN 55076
P: 651-389-4191
www.NTlgeo.com

CLIENT _Wenck Associates
PROJECT NUMBER 16.61435.100

BORING NUMBER PB-4

PAGE 1 OF 3

PROJECT NAME _Ramsey County Re-Development - (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/9/16 COMPLETED _5/10/16 GROUND ELEVATION _878.006 ft HOLE SIZE _6 1/2 inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V. AT TIME OF DRILLING _7.00 ft / Elev 871.01 ft
LOGGED BY _Robert Hawkins CHECKED BY _DAS AT END OF DRILLING _---
NOTES _North Pedestrian Bridge. Elevation at staked location provided by client AFTER DRILLING _---
w ) ATTERBERG
R z |E e LIMITS
o S |> n@ |0 |2 |y
T Fu |xz ED |& = s o
Lo m |w® gz_l LrolEs|2Z o |E ]
oE Lo MATERIAL DESCRIPTION Hs 59| 95 |wg|Z23|hu|8e|Ee|CX| 2
8 |x- > (8% @Qz (5~ 2\" 02|33 |23S|Ea| &
o 2Z 2 ©Z |5 |z |26|235|35|%z=
(%) 14 a [a) (@) o i
0 o
TOPSOIL (13.0 Inches
| ( ) 876.9] A1U
CLAYEY SAND, (SC) dark brown, fine to medium
- grained, moist, very loose, trace gravel, trace organics,
occasional fine roots SS | gg | 1-1-2
B 2 (3)
SS 1-2-1
' 3 67 3)
I 710 v 871.0
SILTY SAND, (SM) gray, wet, very loose, trace gravel SS 100 1-1-2
B 4 (3)
i Sl 1416 | 14| 2 |
| ::112.0 866.0
POORLY GRADED SAND WITH SILT, (SP-SM) gray, SS 3-4-6
= fine to medium grained, saturated, medium dense, trace 6 100 (10)
K gravel
i 1]]14.5 863.5
/ SANDY LEAN CLAY, (CL) gray, wet, rather stiff, trace sSs 3-4-5
gravel 7 100 (9)
i ss 5-5-6
- 8 |10 11
SS 6-5-6
9 100 1)
SS 6-6-6
10 | 190] ‘(12
SS 7-8-7
11 [ 100] ‘(45

(Continued Next Page)




Inver Grove Heights

6160 Carmen Avenue East
Inver Grove Heights, MN 55076
P: 651-389-4191
www.NTlgeo.com

CLIENT _Wenck Associates
PROJECT NUMBER 16.61435.100

PROJECT NAME

BORING NUMBER PB-4
3

PAGE 2 OF

Ramsey County Re-Development - (TCAAP)

PROJECT LOCATION _Arden Hills, MN

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 6/30/16 11:54 - \NTIDATA\RAMSEY\1-PROJECTS\2016 PROJECTS\TCAAP - NEW PEDESTRIAN BRIDGES AND RETAINING WALL - GEO - (16.61453.100)\ENGINEERING\ENGINEERING REPORTS\GINT\TCAAP - ROUND 3.GPJ

w ) ATTERBERG
® Zz |E e LIMITS
o S |> n@ |0 |2 |y
|:'_: EO) = 5 =S E 3 o ~lEc|D E (@) i &
ALY MATERIAL DESCRIPTION wg |59 95% Eggg‘u—)u’j Sc|Ee|o}| 2
5|5 12 8% 232 57|57 |2k|32|23|5e| &
b4 | € |0 | |[SoO|F3-2|d-4 <2
%] © o [a)] O o &
3 SANDY LEAN CLAY, (CL) gray, wet, rather stiff, trace
S gravel (continued) SS 83 6-7-6
12 (13)
40 SS | 400 | 64-10
13 (14)
45 SS | 400 | 357
14 (12)
§ T 49.5 828.5
50 LEAN CLAY, (CL) brown, wet, stiff, trace gravel, trace SS 6-9-9
sand, occasional silt (ML) seams 15 83 (18)
55
SS 9-15-12
L 16 | 190 " 27y
60
SH
B _ 17 | €0 21 | 26 | 18 | 8 o7
65 SS | 400 | 689
18 (17)
B ] //169.5 808.5
/ CLAYEY SAND, (SC) brown, fine to medium grained, sSs 1 6-9-9
saturated, dense, trace gravel 19 00 (18)

(Continued Next Page)




Inver Grove Heights BORING NUMBER PB-4
3

6160 Carmen Avenue East

Inver Grove Heights, MN 55076 PAGE 3 OF
P: 651-389-4191

www.NTlgeo.com

CLIENT _Wenck Associates PROJECT NAME _Ramsey County Re-Development - (TCAAP)
PROJECT NUMBER _16.61435.100 PROJECT LOCATION _Arden Hills, MN
w ) ATTERBERG
® Zz |E e LIMITS
o S |> n@ |0 |2 |y
T Fu [xz| =zED | _ |- |5k > »
Lo m |w® Z3 o= 2z o |E w
LE X0 MATERIAL DESCRIPTION ws 5&3 93<>c we %8_'(,_)I.I'_J %n; EE|OXN| =
5 |x L5 [QZ| @Q TIsT |0k |2 |22 |G| &
o =z |3 ©z |8 | |=28|95|35 |2z
(%) © o [a) (@] o i
B '/ CLAYEY SAND, (SC) brown, fine to medium grained,
B W% saturated, dense, trace gravel (continued)
4745 803.5
75 £ POORLY GRADED SAND WITH SILT, (SP-SC) brown, sSS 8-10-9
SARK 76.0 fine to medium grained, saturated, dense, trace gravel 802.0 20 100 (19)

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 6/30/16 11:54 - \NTIDATA\RAMSEY\1-PROJECTS\2016 PROJECTS\TCAAP - NEW PEDESTRIAN BRIDGES AND RETAINING WALL - GEO - (16.61453.100)\ENGINEERING\ENGINEERING REPORTS\GINT\TCAAP - ROUND 3.GPJ

Bottom of borehole at 76.0 feet.




Appendix L

Pedestrian Bridge Triaxial Compression Test Results



TRIAXIAL TEST ASTM: D 4767 Job No. 10403

Date: 6/22/16

Project: TCAAP
Boring #: PB-2/11 Sample #: Type: 3T Depth (ft):
Soil Type: Sandy Lean Clay w/alittlegravel (CL)
1.8 Failure Criterion: Max. Stress Ratio
1 Angle of internal friction, ¢' =  30.5°
< 1 Apparent Cohesion, ¢' = 0.21 (tsf)
= 1. Test Date: 6/14/16 Liquid Limit:
5 Test Type: CU w/pp Plastic Limit:
§ 0. * Strain Rate (in/min): 0.00071 Plasticity Index:
a o. Strain Rate (%/min):  0.025 |Spec. Gravity (Assumed): 2.67
s o. Before Consolidation A B C D E
a o Diameter (in) 1.44 1.44 1.44
Height (in) 2.85 2.85 2.85
-0. Water Content (%) 15.6 15.2 15.9
u Dry Density (pcf)|] 112.9| 114.3] 1125
4.5 Void Ratio 0.48 0.46 0.48
] After Consolidation
4 ] M‘/‘/‘/r‘—‘ .‘jm . .
— 3.5 _— enn® Diameter (in) 1.42 1.41 1.42
£ 3 ; /"_":f-"" Height (in)| 2.84] 2.82[ 282
a 1 Water Content (%) 16.3 15.1 15.9
o 2.51 | o—o—*9 .
= ] A Dry Density (pcf)| 116.1] 118.9] 117.0
s 2 Void Ratio|  0.44]  0.40[ 0.42
o]
k5] 1.5 L}/ Back Pressure (tsf) 5.6 9.1 9.1
g 1 ( Minor Principal Stress (tsf) 1.00 2.00 3.00
0.5 Max. Deviator Stress (tsf) 2.57 3.87 4.09
0 3 Ultimate Deviator Stress (tsf) 2.57 3.87 4.01
+ Deviator Stress at Failure (tsf) 1.84 2.97 3.78
5.0 Max. Pore Pressure Buildup (tsf) 0.50 1.05 1.61
4.5 4 Pore Pressure Parameter "B" 0.95 0.95 0.95
4.0 4 "NM Pct. Axial Strain at Failure 3.2 4.6 7.8
235 f{ Fa == e o X ‘:*.%g "These test results are for informational purposes only and must be reviewed by a
§ _-". ey, qualified professional engineer to verify that the test parameters shown are
0 3.0 L) X appropriate for any particular design"
2 2.5 " Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
D202 until "B" response was 0.95 to 1.00; Consolidated; All Drainage valves closed and
1.5 immediately sheared.
1.0 + : :
0 5 10 15 20
Axial Strain (%
4
3 3
z
g5 2 |
]
[%]
2
& ]
g1 1 .
= 4
n . _I./ ;
0 + ———t ——t—t 0 "'
0 1 2 3 4 0 1 2 3 4 5 8
Normal Stress (p') (tsf) Normal Stress (tsf)

Rupture Envelope at Failure

a= 269 °

a= 0.2 (tsf)

9530 James Avenue South

............ Effective 9=  30.5 ° c
Total ¢:  19.1° c

0.21 (tsf)
0.32 (tsf)

OIL
%NGINEEHING Bloomington, Minnesota 55431
ESTING, INC.




TRIAXIAL TEST ASTM: D 4767 Job No. 10403

Date: 6/22/16

Project: TCAAP
Boring #: PB-2/11 Sample #: Type: 3T Depth (ft):
Soil Type: Sandy Lean Clay w/alittlegravel (CL)
1.8 Failure Criterion: Max. Deviator Stress
1 Angle of internal friction, ¢' =  31.4°
< 1 Apparent Cohesion, ¢' = 0.08 (tsf)
= 1. Test Date: 6/14/16 Liquid Limit:
5 Test Type: CU w/pp Plastic Limit:
§ 0. * Strain Rate (in/min): 0.00071 Plasticity Index:
a o. Strain Rate (%/min):  0.025 |Spec. Gravity (Assumed): 2.67
s o. Before Consolidation A B C D E
a o Diameter (in) 1.44 1.44 1.44
Height (in) 2.85 2.85 2.85
-0. Water Content (%) 15.6 15.2 15.9
u Dry Density (pcf)|] 112.9| 114.3] 1125
4.5 4 Void Ratio 0.48 0.46 0.48
E After Consolidation
4 ] M‘/‘/‘/r‘—‘ .‘jm . .
— 3.5 - T Diameter (in) 1.42 1.41 1.42
2 3] /“";-"' Height (in)] 2.84| 2.82] 2.82
a 1 Water Content (%) 16.3 15.1 15.9
o 2.5 | o—o—* .
= ] A Dry Density (pcf)| 116.1] 118.9] 117.0
5 2 ] Void Ratio 0.44 0.40 0.42
o]
k5] 1.5 L}/ Back Pressure (tsf) 5.6 9.1 9.1
g 1 ( Minor Principal Stress (tsf) 1.00 2.00 3.00
0.5 Max. Deviator Stress (tsf) 2.57 3.87 4.09
0 3 Ultimate Deviator Stress (tsf) 2.57 3.87 4.01
+ Deviator Stress at Failure (tsf) 2.57 3.87 4.09
5.0 Max. Pore Pressure Buildup (tsf) 0.50 1.05 1.61
4.5 4 Pore Pressure Parameter "B" 0.95 0.95 0.95
4.0 4 "NM Pct. Axial Strain at Failure 20.0 20.0 16.0
i
235 f{ Fa e ‘:*.%g "These test results are for informational purposes only and must be reviewed by a
§ _-". ARy qualified professional engineer to verify that the test parameters shown are
0 3.0 L) X appropriate for any particular design”
2 2.5 " Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
D202 until "B" response was 0.95 to 1.00; Consolidated; All Drainage valves closed and
1.5 immediately sheared.
1.0 + :
0 5 10 15 20
Axial Strain (%
4
3 3
z
g5 2 |
(9]
[%]
e )
&3 1 ] P
g 14 1 15
5 : b
i v /4 ”
1 . IRV
0 + ; ——t—t 0L
0 1 2 3 4 0 1 2 8

Normal Stress (p') (tsf)

Rupture Envelope at Failure
a= 275° a= 0.1 (tsf)

9530 James Avenue South

3 4 5
Normal Stress (tsf)

............ Effective ¢  31.4 ° c
Total ¢:  16.5° c

0.08 (tsf)
0.72 (tsf)

OIL
%NGINEEHING Bloomington, Minnesota 55431
ESTING, INC.




Job No. 10403

TRIAXIAL TEST ASTM: D 4767 Date: 6/22/16

Project: TCAAP
Boring #: PB-2/11 Sample #: Type: 3T Depth (ft):
Soil Type: Sandy Lean Clay w/alittlegravel (CL)
1.8 Failure Criterion: Given Strain of: 15%
1 Angle of internal friction, ¢' = 31.1°
< 1 Apparent Cohesion, ¢' = 0.12 (tsf)
= 1. Test Date: 6/14/16 Liquid Limit:
5 Test Type: CU w/pp Plastic Limit:
§ 0. * Strain Rate (in/min): 0.00071 Plasticity Index:
a o. Strain Rate (%/min):  0.025 |Spec. Gravity (Assumed): 2.67
s o. Before Consolidation A B C D E
a o Diameter (in) 1.44 1.44 1.44
Height (in) 2.85 2.85 2.85
-0. Water Content (%) 15.6 15.2 15.9
u Dry Density (pcf)|] 112.9| 114.3] 1125
4.5 Void Ratio 0.48 0.46 0.48
4 ] e After Consolidation
] R -
—~ 3.5 A/,/-/‘/:*_,.,- wam Diameter (in) 1.42 1.41 1.42
£ 3 ; /"_":f-"" Height (in)| 2.84] 2.82[ 282
a 1 Water Content (%) 16.3 15.1 15.9
o 2.51 | o—o—*9 A .
% )] Dry Density (pcf)] 116.1| 118.9| 117.0
5 ] Void Ratio 0.44 0.40 0.42
o]
k5] 1.5 L}/ Back Pressure (tsf) 5.6 9.1 9.1
g 1 ( Minor Principal Stress (tsf) 1.00 2.00 3.00
0.5 Max. Deviator Stress (tsf) 2.57 3.87 4.09
0 3 Ultimate Deviator Stress (tsf) 2.57 3.87 4.01
+ Deviator Stress at Failure (tsf) 2.44 3.75 4.01
5.0 Max. Pore Pressure Buildup (tsf) 0.50 1.05 1.61
4.5 4 Pore Pressure Parameter "B" 0.95 0.95 0.95
4.0 4 "NM Pct. Axial Strain at Failure 15.0 15.0 15.0
235 f{ Fa == e o X ‘:*.%g "These test results are for informational purposes only and must be reviewed by a
§ -". ey, qualified professional engineer to verify that the test parameters shown are
0 3.0 _- X appropriate for any particular design"
2 2.5 " Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
D202 until "B" response was 0.95 to 1.00; Consolidated; All Drainage valves closed and
immediately sheared.
1.5
1.0 + :
0 5 10 15 20
Axial Strain (%
4 7
3
..’é‘
s, ]
(9]
[%]
o L)
o
g1
e
n
L] R
] y | s 3
0 + ; — ——t—t 0 ! s : ‘ ‘ ‘
0 1 2 3 4 0 1 2 3 4 5 8
Normal Stress (p') (tsf) Normal Stress (tsf)
Rupture Envelope at Failure | | s Effective 9=  31.1° c'= 0.12 (tsf)
a= 273° a= 0.1 (tsf) Total ¢: 16.8° c=  0.66 (tsf)
OIL
9530 James Avenue South NGINEERING Bloomington, Minnesota 55431
ESTING, INC.




Triaxial Data Job: 10403
Bori ng: PB-2/11 Sanpl e: Dept h: Dat e: 6/22/16
Sample 1 Sample 2 Sample 3 Sample 4 Sample §
(&) (&) (&) () ()
s | 5|3 s | 5|3 s | 5|3 s | =% 3 s | =53
s | g2 3 s | g2 3 s | g2 3 S | g2 3 S | g2 3
s | CS9|2F| € |Z22(2%B]|| = |[S9| LG € |Sa|2%|| € |S9|8%
S1&8E|ST| £ 18| E I8 E|&L T £ |&8E|GT
a |°F |5 d |°F| 5 & |23 | 3 3 |95 |5 3 |9F |8
o o o o o
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.18 0.67 0.23 0.18 0.76 0.29 0.18 1.22 0.40
0.35 0.87 0.33 0.36 1.18 0.54 0.36 1.66 0.72
0.53 1.01 0.39 0.53 1.40 0.68 0.53 1.94 0.94
0.70 1.13 0.43 0.71 1.59 0.79 0.71 2.12 1.08
0.88 1.23 0.46 0.89 1.74 0.86 0.89 2.30 1.20
1.06 1.32 0.48 1.07 1.87 0.92 1.06 2.44 1.30
1.23 1.39 0.49 1.24 1.97 0.96 1.24 2.57 1.37
1.41 1.45 0.50 1.42 2.07 0.99 1.42 2.67 1.43
1.59 1.51 0.50 1.60 2.15 1.01 1.60 2.76 1.48
1.76 1.56 0.50 1.77 2.24 1.03 1.77 2.85 1.51
1.94 1.61 0.50 1.95 2.30 1.04 1.95 2.92 1.54
2.11 1.65 0.49 2.13 2.37 1.04 2.13 2.99 1.56
2.29 1.69 0.49 2.30 2.43 1.05 231 3.05 1.57
2.47 1.72 0.48 2.48 2.49 1.05 2.48 3.10 1.58
2.64 1.75 0.47 2.66 2.54 1.04 2.66 3.14 1.59
2.82 1.78 0.47 2.84 2.60 1.04 2.84 3.18 1.60
2.99 1.81 0.46 3.01 2.64 1.03 3.02 3.21 1.60
3.17 1.84 0.45 3.19 2.69 1.03 3.19 3.24 1.61
3.35 1.86 0.44 3.37 2.72 1.02 3.37 3.27 1.61
3.52 1.88 0.43 3.54 2.77 1.01 3.55 3.30 1.61
3.87 1.93 0.41 3.90 2.84 0.99 3.90 3.34 1.61
4.23 1.97 0.40 4.25 291 0.97 4.26 3.37 1.60
4.58 2.01 0.38 4.61 2.97 0.95 4.61 3.40 1.60
4.93 2.04 0.36 4.96 3.04 0.92 4.97 3.44 1.59
5.28 2.07 0.34 5.31 3.10 0.89 5.32 3.47 1.58
5.64 2.10 0.32 5.67 3.15 0.87 5.68 3.51 1.56
6.34 2.15 0.29 6.37 3.24 0.82 6.39 3.60 1.54
7.04 2.19 0.26 7.08 3.33 0.78 7.09 3.71 1.52
7.40 2.21 0.25 7.79 3.37 0.74 7.80 3.78 1.50
7.75 2.22 0.24 8.50 3.43 0.70 8.51 3.84 1.47
8.10 2.24 0.22 9.20 3.49 0.66 9.22 3.90 1.45
8.45 2.26 0.21 9.91 3.54 0.62 9.93 3.92 1.42
8.81 2.28 0.20 10.62 3.57 0.59 10.64 3.91 1.39
9.16 2.29 0.18 11.33 3.61 0.56 11.35 3.89 1.37
9.51 231 0.17 12.04 3.66 0.53 12.06 3.90 1.36
9.86 2.33 0.15 12.74 3.70 0.51 12.77 3.91 1.34
10.21 2.34 0.14 13.45 3.72 0.48 13.48 3.95 1.33
10.57 2.35 0.13 14.16 3.75 0.46 14.19 4.01 1.31
11.27 2.37 0.11 15.93 3.80 0.41 15.96 4.09 1.28
11.98 2.39 0.10 17.70 3.83 0.37 17.73 4.05 1.25
12.68 2.42 0.08 19.47 3.87 0.34 19.51 4.01 1.23
13.39 2.43 0.06 20.00 3.87 0.33 20.00 4.01 1.22
14.09 2.44 0.05
15.85 2.49 0.02
17.61 2.53 -0.01
19.37 2.56 -0.04
20.00 2.57 -0.04




Project:
Boring #:
Soil Type:

3

TCAAP

PB-47/17 Sample #:

TRIAXIAL TEST ASTM: D 4767

Lean Clay w/pockets of silt (CL)
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Job No. 10403
Date: 6/22/16

Type: 3T Depth (ft):

Failure Criterion: Max. Stress Ratio

Angle of internal friction, ¢' =  33.7°
Apparent Cohesion, c' = 0.18 (tsf)
Test Date: 6/14/16 Liquid Limit:
Test Type: CU w/pp Plastic Limit:
* Strain Rate (in/min): 0.00071 Plasticity Index:
Strain Rate (%/min):  0.025 |Spec. Gravity (Assumed): 2.68
Before Consolidation A B C D E
Diameter (in) 1.44 1.44 1.44
Height (in) 2.86 2.85 2.85
Water Content (%) 175 17.3 23.3
u Dry Density (pcf)] 114.2| 114.6] 103.8
Void Ratio 0.46 0.46 0.61
After Consolidation
Diameter (in) 1.42 1.42 1.41
Height (in) 2.84 2.83 2.82
Water Content (%) 16.1 15.7 20.1
A Dry Density (pcf)| 116.8] 117.8] 108.8
Void Ratio 0.43 0.42 0.54
Back Pressure (tsf) 6.0 7.1 6.0
Minor Principal Stress (tsf) 2.00 3.00 4.00
Max. Deviator Stress (tsf)] 13.52| 14.51 8.51
Ultimate Deviator Stress (tsf)|] 13.52| 14.51 7.88
+ Deviator Stress at Failure (tsf) 5.44 7.28 6.90
Max. Pore Pressure Buildup (tsf) 0.71 1.16 1.90
Pore Pressure Parameter "B" 0.95 0.95 0.95
Pct. Axial Strain at Failure 3.0 4.2 5.3
"These test results are for informational purposes only and must be reviewed by a
qualified professional engineer to verify that the test parameters shown are
X appropriate for any particular design”

Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
until "B" response was 0.95 to 1.00; Consolidated; All Drainage valves closed and
immediately sheared.

Specimen C was softer material and was excluded from the strength envelope determination.

5 10 15 20
Axial Strain (%
8 :
7 S
10 T ] Phd
91 6]
A 5 ]
=~ 7F n® 1
AN ﬁ.’,’w’ 4]
] C ]
§ 5 3]
n a1 ]
§ 37 2] &
& o1 ] i
E & 1] A
1 / 4‘. ./ : (
(o oSS (Y 'Y/ SPS I T U FEUSUETS T o [ SR ‘ ‘ e ma L o e
01 2 3 45 6 7 8 9 101112 131415 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Normal Stress (p') (tsf) Normal Stress (tsf)
Rupture Envelope at Failure | | s Effective 9=  33.7 ° c'= 0.18 (tsf)
a= 29.0° a= 0.2 (tsf) Total ¢: 28.6° c=  0.53 (isf)
OIL
9530 James Avenue South NGINEERING Bloomington, Minnesota 55431
ESTING, INC.




Project:

Boring #:
Soil Type:

Pore Pressure (tsf)

(tsf)
ol
N

7]

Deviator Stres
N A OO

Stress Ratio

Shear Stress (q) (tsf)

TCAAP
PB-47/17

TRIAXIAL TEST ASTM: D 4767 Job No. 10403

Sample #:

Lean Clay w/pockets of silt (CL)

3
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Date: 6/22/16

Type: 3T Depth (ft):
Failure Criterion: Max. Deviator Stress
Angle of internal friction, ¢' =  33.2°
Apparent Cohesion, c' = 0.00 (tsf)
Test Date: 6/14/16 Liquid Limit:
Test Type: CU w/pp Plastic Limit:
* Strain Rate (in/min): 0.00071 Plasticity Index:
Strain Rate (%/min):  0.025 |Spec. Gravity (Assumed): 2.68
Before Consolidation A B C D E
Diameter (in) 1.44 1.44 1.44
Height (in)] 2.86] 2.85] 2.85
Water Content (%) 175 17.3 23.3
u Dry Density (pcf)] 114.2| 114.6] 103.8

X

Void Ratio 0.46 0.46 0.61

After Consolidation

Diameter (in) 1.42 1.42 1.41

Height (in)] 2.84] 2.83] 282

Water Content (%) 16.1 15.7 20.1

Dry Density (pcf)] 116.8| 117.8] 108.8

Void Ratio 0.43 0.42 0.54

Back Pressure (tsf) 6.0 7.1 6.0

Minor Principal Stress (tsf) 2.00 3.00 4.00

Max. Deviator Stress (tsf)] 13.52| 14.51 8.51

Ultimate Deviator Stress (tsf)|] 13.52| 14.51 7.88

Deviator Stress at Failure (tsf)] 13.52| 14.51 8.51

Max. Pore Pressure Buildup (tsf) 0.71 1.16 1.90

Pore Pressure Parameter "B" 0.95 0.95 0.95

Pct. Axial Strain at Failure 20.0 20.0 9.9

"These test results are for informational purposes only and must be reviewed by a
qualified professional engineer to verify that the test parameters shown are

appropriate for any particular design”

Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
until "B" response was 0.95 to 1.00; Consolidated; All Drainage valves closed and
immediately sheared.

Specimen C was softer material and was excluded from the strength envelope determination.
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a= 0.0 (tsf)

9530 James Avenue South

01 2 3 45 6 7 8 91011121314151617 18 19 2021 22 23 24

Normal Stress (tsf)

----- Effective 9.  33.2° c
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Project:
Boring #:
Soil Type:

3

TCAAP
PB-47/17

TRIAXIAL TEST ASTM: D 4767 Job No. 10403

Sample #:

Lean Clay w/pockets of silt (CL)

2
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Date: 6/22/16

Type: 3T Depth (ft):
Failure Criterion: Given Strain of: 15%
Angle of internal friction, ¢' =  35.9°
Apparent Cohesion, c' = 0.00 (tsf)
Test Date: 6/14/16 Liquid Limit:
Test Type: CU w/pp Plastic Limit:
* Strain Rate (in/min): 0.00071 Plasticity Index:
Strain Rate (%/min):  0.025 |Spec. Gravity (Assumed): 2.68
Before Consolidation A B C D E
Diameter (in) 1.44 1.44 1.44
Height (in) 2.86 2.85 2.85
Water Content (%) 175 17.3 23.3
u Dry Density (pcf)] 114.2| 114.6] 103.8
Void Ratio 0.46 0.46 0.61
After Consolidation
Diameter (in) 1.42 1.42 1.41
Height (in) 2.84 2.83 2.82
Water Content (%) 16.1 15.7 20.1
A Dry Density (pcf)| 116.8] 117.8] 108.8
Void Ratio 0.43 0.42 0.54
Back Pressure (tsf) 6.0 7.1 6.0
Minor Principal Stress (tsf) 2.00 3.00 4.00
Max. Deviator Stress (tsf)] 13.52| 14.51 8.51
Ultimate Deviator Stress (tsf)|] 13.52| 14.51 7.88
+ Deviator Stress at Failure (tsf)] 12.20] 13.29 7.66
Max. Pore Pressure Buildup (tsf) 0.71 1.16 1.90
Pore Pressure Parameter "B" 0.95 0.95 0.95
Pct. Axial Strain at Failure 15.0 15.0 15.0
"These test results are for informational purposes only and must be reviewed by a
qualified professional engineer to verify that the test parameters shown are
X appropriate for any particular design”

Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
until "B" response was 0.95 to 1.00; Consolidated; All Drainage valves closed and
immediately sheared.

Specimen C was softer material and was excluded from the strength envelope determination.
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Triaxial Data Job: 10403
Bori ng: PB-4/17 Sanpl e: Dept h: Dat e: 6/22/16
Sample 1 Sample 2 Sample 3 Sample 4 Sample §
(&) (&) (&) () ()
s | 5|3 s | 5|3 s | 5|3 s | =% 3 s | =53
s | g2 3 s | g2 3 s | g2 3 S | g2 3 S | g2 3
s | CS9|2F| € |Z22(2%B]|| = |[S9| LG € |Sa|2%|| € |S9|8%
S1&8E|ST| £ 18| E I8 E|&L T £ |&8E|GT
a |°F |5 d |°F| 5 & |23 | 3 3 |95 |5 3 |9F |8
o o o o o
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.18 1.19 0.38 0.18 1.67 0.54 0.18 1.20 0.34
0.35 1.74 0.56 0.35 2.26 0.79 0.35 2.17 0.82
0.53 2.08 0.64 0.53 2.72 0.96 0.53 2.72 1.17
0.70 2.36 0.69 0.71 3.10 1.06 0.71 3.03 1.37
0.88 2.67 0.71 0.88 3.42 1.12 0.89 3.34 1.55
1.06 2.95 0.70 1.06 3.72 1.15 1.06 3.58 1.67
1.23 3.25 0.68 1.24 3.95 1.16 1.24 3.77 1.76
1.41 3.47 0.64 1.41 4.18 1.15 1.42 3.99 1.83
1.58 3.72 0.60 1.59 4.40 1.12 1.60 4.15 1.87
1.76 3.95 0.55 1.77 4.67 1.08 1.77 4.32 1.89
1.93 4.18 0.49 1.94 4.89 1.04 1.95 4.49 1.90
2.11 4.40 0.43 2.12 5.12 0.99 2.13 4.63 1.90
2.29 4.65 0.36 2.30 5.33 0.94 231 4.79 1.89
2.46 4.84 0.30 2.47 5.55 0.89 2.48 4.95 1.88
2.64 5.07 0.22 2.65 5.75 0.83 2.66 5.09 1.85
281 5.26 0.15 2.83 5.94 0.78 2.84 5.23 1.83
2.99 5.44 0.09 3.00 6.11 0.73 3.01 5.37 1.81
3.17 5.66 0.02 3.18 6.31 0.67 3.19 5.50 1.78
3.34 5.84 -0.05 3.36 6.47 0.62 3.37 5.62 1.76
3.52 5.99 -0.10 3.53 6.65 0.57 3.55 5.76 1.73
3.87 6.38 -0.25 3.89 6.99 0.45 3.90 6.01 1.66
4.22 6.71 -0.38 4.24 7.28 0.36 4.26 6.25 1.60
4.57 7.00 -0.50 4.59 7.58 0.25 4.61 6.49 1.52
4.92 7.31 -0.62 4.95 7.85 0.14 4.97 6.70 1.45
5.28 7.58 -0.74 5.30 8.14 0.04 5.32 6.90 1.38
5.63 7.84 -0.86 5.65 8.42 -0.07 5.67 7.09 1.31
6.33 8.31 -1.07 6.36 9.00 -0.29 6.38 7.47 1.15
7.04 8.76 -1.29 7.07 9.57 -0.52 7.09 7.81 0.99
7.39 8.98 -1.39 7.77 10.10 -0.74 7.80 8.10 0.84
7.74 9.20 -1.49 8.48 10.64 -0.95 8.51 8.35 0.70
8.09 9.41 -1.58 9.19 11.16 -1.17 9.22 8.49 0.57
8.44 9.61 -1.68 9.89 11.61 -1.37 9.93 8.51 0.48
8.79 9.81 -1.77 10.60 11.99 -1.55 10.64 8.37 0.40
9.15 10.02 -1.87 11.31 12.29 -1.73 11.35 8.19 0.37
9.50 10.22 -1.95 12.01 12.56 -1.88 12.06 8.02 0.33
9.85 10.39 -2.04 12.72 12.79 -2.02 12.77 7.84 0.31
10.20 10.58 -2.13 13.43 13.05 -2.16 13.48 7.70 0.30
10.55 10.78 -2.21 14.13 13.29 -2.29 14.19 7.66 0.28
11.26 11.16 -2.37 15.90 13.84 -2.59 15.96 7.62 0.21
11.96 11.48 -2.52 17.67 14.22 -2.80 17.73 7.68 0.17
12.66 11.75 -2.66 19.43 14.44 -3.01 19.51 7.85 0.10
13.37 11.98 -2.79 20.00 14.51 -3.08 20.00 7.88 0.08
14.07 12.20 -2.91
15.83 12.66 -3.19
17.59 13.08 -3.40
19.35 13.42 -3.60
20.00 13.52 -3.67




Appendix M

Retaining Wall Soil Boring Logs



Inver Grove Heights

6160 Carmen Avenue East
Inver Grove Heights, MN 55076
P: 651-389-4191
www.NTlgeo.com

CLIENT _Wenck Associates
PROJECT NUMBER 16.61435.100

BORING NUMBERRW-1

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development - (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED _5/6/16 COMPLETED _5/6/16 GROUND ELEVATION _880.775 ft HOLE SIZE _6 1/2 inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD _3 1/4 in H.S.A V. AT TIME OF DRILLING _4.50 ft / Elev 876.28 ft
LOGGED BY _Robert Hawkins CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Retaining Wall. Elevation at staked location provided by client. AFTER DRILLING _---
w ) ATTERBERG
® Zz |k e LIMITS
r |2 So |> o |I |2 |2 >
T FW s 2ED | _|-~|5E n
E-|zO wo (w2 Z3d o= % z (&) = w
Le |0 MATERIAL DESCRIPTION W= |59 952 |wg|Z8|Hhu|8r|Er Oﬁ =
w= g L5 |1Q%| @Q2 |X¥T (2 |6E|33|9eS|Fal &
& =2 | | °2|8 |z |=58|93|35|2z2
* 2 & |o o|l7 |2 |37
0 o
SRR TOPSOIL (15.0 Inches) AU
= e ]1.3 879.5 1
POORLY GRADED SAND WITH SILT, (SP-SM) brown,
B 7] fine to medium grained, moist to saturated, trace gravel
SS 83 7-6-12
B b 2 (18)
B ) _ v
SS 5-4-4
3 100 ®)
| 873.8
POORLY GRADED SAND WITH SILT, (SP-SM) dark Ss 2-5-6
= brown to gray, fine grained, saturated, medium dense, 4 100 (11)
trace gravel, trace organics
i S 25 25 .
B 868.8
CLAYEY SAND, (SC) gray, fine to medium grained, SS 2-4-2
= saturated, loose, trace gravel 6 100 (6)
§ 866.3
POORLY GRADED SAND WITH SILT, (SP-SM) gray, SS 0-0-2
fine to medium grained, saturated, very loose to loose, 7 100 2)
- trace gravel
i ss 1-2-4
| 8 100 ©)
§ 861.3
SANDY LEAN CLAY, (CL) gray, wet, rather stiff, trace
gravel SH 93
B 9
i sS 356
- 10 | 1001 T4y
SS 3-6-6
11 [ 100] 42y
i ss 46.7
- 12 | 1001 (13)
SS 3-6-6
100
sag8l/\ 13 (12)

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 6/30/16 11:54 - \NTIDATA\RAMSEY\1-PROJECTS\2016 PROJECTS\TCAAP - NEW PEDESTRIAN BRIDGES AND RETAINING WALL - GEO - (16.61453.100)\ENGINEERING\ENGINEERING REPORTS\GINT\TCAAP - ROUND 3.GPJ

Bottom of borehole at 31.0 feet.




Inver Grove Heights BORING NUMBER RW-2

6160 Carmen Avenue East

Inver Grove Heights, MN 55076 PAGE 1 OF 1
P: 651-389-4191

www.NTlgeo.com

CLIENT _Wenck Associates PROJECT NAME _Ramsey County Re-Development - (TCAAP)
PROJECT NUMBER _16.61435.100 PROJECT LOCATION _Arden Hills, MN
DATE STARTED 5/6/16 COMPLETED _5/6/16 GROUND ELEVATION _878.968 ft HOLE SIZE 6 1/2 inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A Y AT TIME OF DRILLING _4.50 ft / Elev 874.47 ft
LOGGED BY _Robert Hawkins CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Retaining Wall. Elevation at staked location provided by client. AFTER DRILLING _---
w ) ATTERBERG
® Zz |E < LIMITS
o S |> n@ |0 |2 |y
T Fu |xgs| =2ED |2 _|F~|SE > 0
Lo m |w® Z3 o= s|2=z o |E w
L€ %O MATERIAL DESCRIPTION we ¥5| 532 |LE|zg|Lhd|ex|Be|ox| £
o |x- =) 8@, 0> ¥~ 2\" 22|32 Qs |Eg| T
o 2Z 2 ©Z |5 |z |26|235|35|%z=
(%) 14 a [a) (@) o i
0 o
TOPSOIL (18.0 Inches) AU
i A4, 8775 1
B 4 POORLY GRADED SAND WITH SILT, (SP-SM) brown,
fine to medium grained, moist, trace gravel SS 83 2-5-8
B - 2 (13)
§ 874.5
CLAYEY SAND, (SC) black, fine grained, saturated, SS 3-2-5
loose to very loose, trace gravel, trace organics 3 100 (7)
i NOTE: Pushed Shelby Tube at 7.0 feet. No Recovery. SPT
B x 4
§ 869.5
CLAYEY SAND, (SC) gray, wet, very loose to medium SS 1-2-7
dense, little gravel 5 44 (9)
i ss 3.2.2
B 5 100 )
SH
B 7 92 16 | 25 | 9 16 34
i ss 234
| ) 100 @)
SS 3-4-4
9 100 ®)
i ss 236
B 10 100 ©)
SS 3-4-6
11 [ 100 40y
i ss 265
- 12 | 100 | "4y
SS 3-6-6
100
sasol/\ 13 (12)

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 6/30/16 11:54 - \NTIDATA\RAMSEY\1-PROJECTS\2016 PROJECTS\TCAAP - NEW PEDESTRIAN BRIDGES AND RETAINING WALL - GEO - (16.61453.100)\ENGINEERING\ENGINEERING REPORTS\GINT\TCAAP - ROUND 3.GPJ

Bottom of borehole at 31.0 feet.




Inver Grove Heights

6160 Carmen Avenue East
Inver Grove Heights, MN 55076
P: 651-389-4191
www.NTlgeo.com

CLIENT _Wenck Associates
PROJECT NUMBER 16.61435.100

BORING NUMBERRW-3

PAGE 1 OF 1

PROJECT NAME _Ramsey County Re-Development - (TCAAP)

PROJECT LOCATION _Arden Hills, MN

DATE STARTED 5/9/16 COMPLETED _5/9/16 GROUND ELEVATION _876.492 ft HOLE SIZE 6 1/2 inches
DRILLING CONTRACTOR _NTI GROUND WATER LEVELS:
DRILLING METHOD 3 1/4in H.S.A Y AT TIME OF DRILLING _4.50 ft / Elev 871.99 ft
LOGGED BY _Robert Hawkins CHECKED BY _DAS AT END OF DRILLING _---
NOTES _Retaining Wall. Elevation at staked location provided by client. AFTER DRILLING _---
w ) ATTERBERG
R z |E e LIMITS
o S |> n@ |0 |2 |y
T |3 Fu |xg| 2D | | |5 = n
Fo|EQ wo |wg z2 |Fo|lES5|22z o |E w
aE|Z0 MATERIAL DESCRIPTION w2 |12g| 95< |LE|Z8|Ld|2|Ee|o| &
w= g L5 |1Q%| @Q2 |X¥T (2 |6E|33|9eS|Fal &
O 2Z |3 ©z |8 |& |28|85|35|2z
b 4 & |o ol o |37
0 o
SRZY
I T2, TOPSOIL(12.0 Inches) 875'5] /-\1U
POORLY GRADED SAND WITH SILT, (SP-SM) brown,
= E fine to medium grained, moist to saturated, trace gravel
SS | o0 | 7-4-4
I 2 (8)
] AV
5 S | g3 | 253
3 (8)
n 869.5
CLAYEY SAND, (SC) gray, fine to medium grained, SS 2-3-3
= saturated, loose, trace gravel 4 89 (6)
§ 867.0
CLAYEY SAND, (SC) gray, saturated, loose to medium sSs 3-5-5
dense, trace gravel 5 100 (10)
- NOTE: Alternating layers of sand (SP) and sandy lean
| clay (CL) at 9.5 feet.
B SH
6 67 18 | 29 | 14 | 15 49
SS 3-5-5
7 | 100 (10)
i ss 245
| ) 100 ©)
SS 4-5-6
9 100 1)
i ss 4-4-4
B 10 100 ®)
SS 3-4-6
11 [ 100 40y
i ss 4-6-4
- 12 | 1001 (10)
SS 3-6-5
100
sa55)/\ 13 (11)

NTI GEOTECH COLUMNS - GINT STD US LAB MAY 2012.GDT - 6/30/16 11:54 - \NTIDATA\RAMSEY\1-PROJECTS\2016 PROJECTS\TCAAP - NEW PEDESTRIAN BRIDGES AND RETAINING WALL - GEO - (16.61453.100)\ENGINEERING\ENGINEERING REPORTS\GINT\TCAAP - ROUND 3.GPJ

Bottom of borehole at 31.0 feet.




Appendix N

Retaining Wall Triaxial Compression Test Results



Job No. 10403

TRIAXIAL TEST ASTM: D 4767 Date: 6/22/16

Project: TCAAP
Boring #: RW-2/7 Sample #: Type: 3T Depth (ft):
Soil Type: Sandy Lean Clay w/alittlegravel (CL)
1.6 Failure Criterion: Max. StressRatio
1.4 Angle of internal friction, ¢' =  27.4°
1.2 (‘ Apparent Cohesion, c' = 0.32 (tsf)
i/ 1 Test Date: 6/14/16 Liquid Limit:
5 Test Type: CU w/pp Plastic Limit:
§ 0.8 ®| Sstrain Rate (in/min):  0.00071 Plasticity Index:
a 0.6 11 Strain Rate (%/min):  0.025 |Spec. Gravity (Assumed): 2.67
s 0.4 U Before Consolidation A B C D E
a7 Diameter (in) 1.44 1.44 1.44
0.2 Height (in) 2.85 2.85 2.86
0 Water Content (%) 15.6 16.0 16.3
u Dry Density (pcf)| 113.7| 112.2| 1114
4 Void Ratio 0.47 0.49 0.50
3.5 " After Consolidation
= .1 Mﬁﬂ*—' Diameter (in)[  1.42] 1.41] 1.41
g 3 ..W Height ()| 2.84] 2.82| 282
©2.5 ] e Water Content %)|  15.6] 158 15.9
;:; 21 A Dry Density (pcf)| 117.7] 117.3] 117.0
51.5 1 Void Ratio 0.42 0.42 0.42
ks Back Pressure (tsf) 6.0 4.0 5.3
g ! Minor Principal Stress (tsf) 1.50 2.00 2.50
0.5 Max. Deviator Stress (tsf) 3.03 3.41 3.52
03 Ultimate Deviator Stress (tsf) 3.03 3.40 3.49
+ Deviator Stress at Failure (tsf) 231 2.76 2.95
4.5 Max. Pore Pressure Buildup (tsf) 0.79 1.09 1.39
4.0 A Pore Pressure Parameter "B" 0.95 0.95 0.95
3 5| Pct. Axial Strain at Failure 3.9 4.6 4.3
-g "These test results are for informational purposes only and must be reviewed by a
§ 3.0 4 qualified professional engineer to verify that the test parameters shown are
25 5] X appropriate for any particular design”
2 Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
" 2.04 until "B" response was 0.95 to 1.00; Consolidated; All Drainage valves closed and
1.5 4 immediately sheared.
1.0 :
0 5 10 15 20
Axial Strain (%
4
3 3 '
2 ]
5 , T
§1 1 ™
(f,__) | .
- H
0 " — ‘ 0 :
0 1 2 3 4 0 1 2 3 4 5 7 8
Normal Stress (p') (tsf) Normal Stress (tsf)
Rupture Envelope at Failure | | s Effective 9.  27.4° c'= 0.32 (tsf)
a= 247 ° a= 0.3 (tsf) Total ¢: 14.2° c=  0.53 (isf)
OIL
9530 James Avenue South %NGINEEHING Bloomington, Minnesota 55431
ESTING, INC.




TRIAXIAL TEST ASTM: D 4767

Job No. 10403
Date: 6/22/16

Project: TCAAP
Boring #: RW-2/7 Sample #: Type: 3T Depth (ft):
Soil Type: Sandy Lean Clay w/alittlegravel (CL)

1.6 Failure Criterion: Max. Deviator Stress
1.4 Angle of internal friction, ¢' =  28.7°
1.2 (‘ Apparent Cohesion, c' = 0.24 (tsf)

i/ 1 Test Date: 6/14/16 Liquid Limit:
5 Test Type: CU w/pp Plastic Limit:
§ 0.8 ®| Sstrain Rate (in/min):  0.00071 Plasticity Index:
a 0.6 11 Strain Rate (%/min):  0.025 |Spec. Gravity (Assumed): 2.67
s 0.4 U Before Consolidation A B C
a7 Diameter (in) 1.44 1.44 1.44
0.2 Height (in) 2.85 2.85 2.86
0 Water Content (%) 15.6 16.0 16.3
u Dry Density (pcf)| 113.7| 112.2| 1114
4 Void Ratio 0.47 0.49 0.50
3.5 pa— After Consolidation
= .1 Mﬁﬂ*—' Diameter (in)[  1.42] 1.41] 1.41
g 3 ..W Height ()| 2.84] 2.82| 282
©2.5 ] e Water Content %)|  15.6] 158 15.9
;:; 21 A Dry Density (pcf)| 117.7] 117.3] 117.0
51.5 1 Void Ratio 0.42 0.42 0.42
ks Back Pressure (tsf) 6.0 4.0 5.3
g ! Minor Principal Stress (tsf) 1.50 2.00 2.50
0.5 Max. Deviator Stress (tsf) 3.03 3.41 3.52
03 Ultimate Deviator Stress (tsf) 3.03 3.40 3.49
+ Deviator Stress at Failure (tsf) 3.03 3.41 3.52
4.5 Max. Pore Pressure Buildup (tsf) 0.79 1.09 1.39
4.0 A Pore Pressure Parameter "B" 0.95 0.95 0.95
3 5| Pct. Axial Strain at Failure 20.0 19.5 17.7
-g "These test results are for informational purposes only and must be reviewed by a
§ 3.0 4 qualified professional engineer to verify that the test parameters shown are
25 5] X appropriate for any particular design”
2 Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
" 2.04 until "B" response was 0.95 to 1.00; Consolidated; All Drainage valves closed and
1.5 4 immediately sheared.
1.0 ! !
0 5 10 15 20
Axial Strain (%
4
3+ 3 - .
g 21 2 ;
3
& | ,
§1 1
& 1 o
| o v ‘
7 - ,
o) S— “ ‘ ‘ 0
0 1 2 3 4 0 1 2 3 4 5
Normal Stress (p') (tsf) Normal Stress (tsf)
Rupture Envelope at Failure | | s Effective 9=  28.7 ° c'= 0.24 (tsf)
a= 25.6° a= 0.2 (tsf) Total ¢: 11.6° c=  0.94 (isf)
OIL
9530 James Avenue South %NGINEEHING Bloomington, Minnesota 55431
ESTING, INC.




TRIAXIAL TEST ASTM: D 4767 Job No. 10403

Date: 6/22/16

Project: TCAAP
Boring #: RW-2 /7 Sample #: Type: 3T Depth (ft):
Soil Type: Sandy Lean Clay w/alittlegravel (CL)
1.6 Failure Criterion: Given Strain of: 15%
1.4 Angle of internal friction, ¢' =  25.7°
1.2 (‘ Apparent Cohesion, c' = 0.39 (tsf)
i/ 1 Test Date: 6/14/16 Liquid Limit:
5 Test Type: CU w/pp Plastic Limit:
§ 0.8 ®| Sstrain Rate (in/min):  0.00071 Plasticity Index:
a 0.6 11 Strain Rate (%/min):  0.025 |Spec. Gravity (Assumed): 2.67
s 0.4 U Before Consolidation A B C D E
a7 Diameter (in) 1.44 1.44 1.44
0.2 Height (in) 2.85 2.85 2.86
0 Water Content (%) 15.6 16.0 16.3
u Dry Density (pcf)| 113.7| 112.2| 1114
4 Void Ratio 0.47 0.49 0.50
3.5 pa— After Consolidation
= .1 Mﬁﬂ*—' Diameter (in)[  1.42] 1.41] 1.41
g 3 ..W Height ()| 2.84] 2.82| 282
©2.5 ] e Water Content %)|  15.6] 158 15.9
;:; 21 A Dry Density (pcf)| 117.7] 117.3] 117.0
51.5 1 Void Ratio 0.42 0.42 0.42
ks Back Pressure (tsf) 6.0 4.0 5.3
g ! Minor Principal Stress (tsf) 1.50 2.00 2.50
0.5 Max. Deviator Stress (tsf) 3.03 3.41 3.52
03 Ultimate Deviator Stress (tsf) 3.03 3.40 3.49
+ Deviator Stress at Failure (tsf) 2.96 3.29 3.42
4.5 Max. Pore Pressure Buildup (tsf) 0.79 1.09 1.39
4.0 A Pore Pressure Parameter "B" 0.95 0.95 0.95
3 5| Pct. Axial Strain at Failure 15.0 15.0 15.0
-g "These test results are for informational purposes only and must be reviewed by a
§ 3.0 4 qualified professional engineer to verify that the test parameters shown are
25 5] X appropriate for any particular design”
2 Remarks: Radial drainage strips applied to trimmed specimen; Saturated, backpressured
" 2.04 until "B" response was 0.95 to 1.00; Consolidated; All Drainage valves closed and
1.5 4 immediately sheared.
1.0 ! !
0 5 10 15 20
Axial Strain (%
4 -
3+ 3 e
@ e
§ 24 2 .t
3
& | ,
§1 1
| I‘ .
i ]
0 “ ‘ ‘ 0
0 1 2 3 4 0 1 2 3 4 5 7 8
Normal Stress (p') (tsf) Normal Stress (tsf)

Rupture Envelope at Failure

a= 234 °

a= 0.4 (tsf)

9530 James Avenue South

............ Effective ¢  25.7 ° c
Total¢: 11.0° c

0.39 (tsf)
0.94 (tsf)

OIL
%NGINEEHING Bloomington, Minnesota 55431
ESTING, INC.




Triaxial Data Job: 10403
Bori ng: RW-2 /7 Sanpl e: Dept h: Dat e: 6/22/16
Sample 1 Sample 2 Sample 3 Sample 4 Sample §
(&) (&) (&) () ()
s | 5|3 s | 5|3 s | 5|3 s | =% 3 s | =53
s | g2 3 s | g2 3 s | g2 3 S | g2 3 S | g2 3
s | CS9|2F| € |Z22(2%B]|| = |[S9| LG € |Sa|2%|| € |S9|8%
S1&8E|ST| £ 18| E I8 E|&L T £ |&8E|GT
a |°F |5 d |°F| 5 & |23 | 3 3 |95 |5 3 |9F |8
o o o o o
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.18 0.64 0.27 0.18 0.77 0.32 0.18 0.85 0.40
0.36 0.96 0.45 0.35 1.14 0.56 0.35 1.24 0.67
0.53 1.18 0.57 0.53 1.35 0.67 0.53 1.52 0.85
0.71 1.34 0.64 0.71 1.53 0.78 0.71 1.72 0.99
0.89 1.46 0.69 0.89 1.68 0.87 0.89 1.89 1.09
1.06 1.56 0.72 1.06 1.80 0.93 1.07 2.03 1.17
1.23 1.65 0.75 1.24 1.90 0.98 1.24 2.14 1.23
1.41 1.73 0.77 1.42 1.98 1.01 1.42 2.22 1.27
1.59 1.79 0.78 1.59 2.05 1.03 1.60 2.30 1.31
1.76 1.84 0.79 1.77 2.11 1.05 1.78 2.39 1.33
1.94 1.91 0.79 1.95 2.17 1.07 1.95 2.45 1.35
2.12 1.95 0.79 2.12 2.22 1.07 2.13 2.51 1.37
2.29 2.00 0.79 2.30 2.27 1.08 2.30 2.56 1.38
2.47 2.04 0.79 2.48 231 1.09 2.48 2.62 1.38
2.64 2.08 0.79 2.66 2.36 1.09 2.66 2.67 1.39
2.82 2.12 0.78 2.83 241 1.08 2.84 2.71 1.39
3.00 2.15 0.78 3.01 2.46 1.08 3.02 2.75 1.39
3.17 2.19 0.77 3.19 2.51 1.08 3.19 2.79 1.39
3.35 2.22 0.76 3.36 2.54 1.08 3.37 2.83 1.38
3.53 2.25 0.76 3.54 2.58 1.08 3.54 2.86 1.38
3.88 2.31 0.74 3.89 2.64 1.06 3.90 291 1.37
4.23 2.36 0.72 4.25 2.71 1.04 4.26 2.95 1.35
4.58 2.40 0.70 4.60 2.76 1.03 4.61 2.98 1.34
4.94 2.44 0.69 4.96 2.80 1.01 4.96 2.99 1.33
5.29 2.49 0.67 5.31 2.83 0.99 5.32 3.02 1.31
5.65 2.53 0.65 5.67 2.86 0.97 5.67 3.05 1.30
6.35 2.59 0.62 6.37 2.92 0.95 6.38 3.12 1.26
7.05 2.65 0.58 7.08 2.97 0.92 7.09 3.15 1.24
9.17 2.80 0.49 7.44 2.99 0.90 7.80 3.19 1.21
9.88 2.84 0.47 7.79 3.00 0.89 8.51 3.22 1.19
10.58 2.86 0.45 8.14 3.02 0.87 9.22 3.28 1.16
11.28 2.89 0.42 8.50 3.05 0.86 9.92 3.33 1.14
11.99 2.90 0.41 8.85 3.06 0.84 10.64 3.38 1.12
12.70 2.93 0.39 9.21 3.08 0.83 11.34 3.39 1.11
13.40 2.93 0.38 9.56 3.09 0.83 12.05 3.39 1.09
14.11 2.96 0.36 9.91 3.15 0.82 12.76 3.40 1.07
15.87 2.99 0.33 10.27 3.19 0.80 13.47 3.43 1.06
17.63 3.01 0.30 10.62 3.23 0.78 14.18 3.42 1.05
19.40 3.02 0.28 11.33 3.26 0.78 15.95 3.43 1.02
20.00 3.03 0.27 12.04 3.28 0.75 17.72 3.52 0.99
12.75 3.29 0.73 19.50 3.49 0.97
13.45 3.30 0.71 20.00 3.49 0.97
14.16 3.29 0.70
15.93 3.30 0.67
17.70 3.39 0.64
19.47 341 0.63
20.00 3.40 0.62
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