B R Au N Braun Intertec Corporation Phone: 952.995.2000
11001 Hampshire Avenue S Fax:  952.995.2020

| NTE RTE C Minneapolis, MN 55438 Web: braunintertec.com
The Science You Build On.
February 5, 2021 Project B2100647

Mr. Rich Revering

Bolton & Menk, Inc.
2035 County Road D East
Maplewood, MN 55109

Re: Soil Borings for Pipe Jacking under 1-35
New Market Township, Minnesota

Dear Mr. Revering:

Attached to this letter are the boring logs completed for the jacking of the watermain below Interstate
35 (1-35) in New Market Township, Minnesota.

Results

The soil boring taken on the east side of I-35, boring 1E (data point 50005), encountered glacial soils to its
termination depth consisting of silty sand to sandy lean clay. The exception is a medium clay layer
identified as a lean clay glaciofluvium that is wetter and softer than the surrounding soils.

The soil boring taken on the west side of I-35, boring 1W (data point 50000), encountered 4 feet of fill
over a 3-foot layer of peat swamp deposit. Below the swamp deposit is 5 feet of soft alluvial clays
overlying silty clayey sand to sandy lean clay glacial tills.

Groundwater was encountered in the two soil borings ranging from 1091 to 1096. Since the soils at
depth were primarily cohesive in nature, groundwater may not have stabilized in these borings during
the short time we were on site. Project planning should anticipate seasonal and annual fluctuations of
groundwater.

Procedures

Penetration Test Borings

We drilled the penetration test borings with a all-terrain mounted core and auger drill equipped with
hollow-stem auger. We performed the borings in general accordance with ASTM D1586 taking
penetration test samples at 2 1/2-foot to 5-foot intervals. The boring logs show the actual sample
intervals and corresponding depths.

We sealed penetration test boreholes meeting the Minnesota Department of Health (MDH)
Environmental Borehole criteria with an MDH-approved grout. We will forward a sealing record for those
boreholes to the Minnesota Department of Health Well Management Section.
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Visual and Manual Classification
We visually and manually classified the geologic materials encountered in accordance with ASTM
Standard Practice D 2488. Attached is a chart explaining the classification system.

Laboratory Testing
The attached exploration logs note the results of the laboratory tests performed on geologic material
samples. We performed the tests in general accordance with ASTM procedures.

General

In performing its services, Braun Intertec used that degree of care and skill ordinarily exercised under
similar circumstances by reputable members of its profession currently practicing in the same locality.
No warranty, express or implied, is made.

If you have any questions regarding the boring logs, please contact Ray Huber at 952.995.2260
(rhuber@braunintertec.com) or Joe Westphal at 952.995.2238 (jwestphal@braunintertec.com).

Sincerely,

BRAUN INTERTEC CORPORATION

55 Ao

Ray Aéber, PE
Vice President, Principal Engineer

%phl.. WestpHal, PE

Account Leader, Senior Engineer

Attachments:

Soil Boring Location Sketch

Log of Borings 1E (50005) and 1W (50000)
Descriptive Terminology of Soil
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BRAUN LOG OF BORING

The Science Yon Build On. See Descriptive Terminology sheet for explanation of abbreviations
Project Number B2100647 BORING: 1E (50005)
Geotechnical Evaluation LOCATION: See attached sketch

Elko New Market Soil Borings
SW and NE Quadrants of I-35W and Co. Hwy. 2

Elko New Market, Minnesota NORTHING: 135512 |EASTING: 504894
DRILLER: C. Gorman | LOGGED BY: R. Huber START DATE: 02/01/21 | END DATE: 02/01/21
e 1113.6 ft |RIG: 7504 METHOD: 31/4" HSA SURFACING: Farm | WEATHER: Cloudy
Elev/ |- Description of Materials © Bl
eVl 18D (Soil-ASTM D2488 or 2487; Rock-USACE EM a ows dp MC
Depth [z 3§ 1110-1-2908 €| (N-Value) o Tests or Remarks
= -1-2908) @ tsf %
ft | Recovery
B “ 4 CLAYEY SAND (SC), black, frozen (moist when
— E thawed) (TOPSOIL) -
[ 1111.6 ) 2.5.6
L 2.0 SILTY SAND (SM), fine to medium-grained, (1)
— trace Gravel, brown, moist, loose to medium — 47"
R dense (GLACIAL TILL) _|
B 5 3-4-5
N ] 9
[~ 1107.6 i 1(8) °
6.0 "/ /| SANDY LEAN CLAY (CL), trace Gravel,
— / /| mottled brown to gray, moist, stiff to very stiff 2-4-5
. / | (GLACIAL TILL) | 9) 19
B f/ 18"
B 3-6-10
— 107 (16)
- 18"
N Gray at 12 feet 2(_151_)6
- 1099.6 // 4
L 14.0 " /| LEAN CLAY (CL), gray, moist, medium 1-3-4
— / /| (GLACIOFLUVIUM) 15*X (7) 27  |LL=31, PL=16, PI=15
- — 18"
[~ 1095.6 /
. 18.0 CLAYEY SAND (SC), trace Gravel, gray, moist,
— | very stiff (GLACIAL TILL) —
- ] 2-7-14
o ZO*X (21)
| ] 171!
[ 10906 | o | 1-0-4
| 23.0 / / /| SANDY LEAN CLAY (CL), trace Gravel, brown (6)
—1089.1 / /' / 4 to reddish brown, moist, medium (GLACIAL — 17"
\TILL) Water observed at 23.0
— 245 25— feet with 23.0 feet of toolin
- END OF BORING . ) 18e] O 1oINg
- — in the ground while drilling.
— Boring immediately backfilled with bentonite — Water observed at 23.0
- grout — feet with 23.0 feet of tooling
. N in the ground at end of
B drilling.
[ | Water not observed to
- cave-in depth of 18.0 feet
— = immediately after
| | withdrawal of auger.

B2100647 Braun Intertec Corporation Print Date:02/04/2021 1E (50005) page 1 of 1




BRAUN LOG OF BORING

The Science Yon Build On. See Descriptive Terminology sheet for explanation of abbreviations
Project Number B2100647 BORING: 1W (50000)
Geotechnical Evaluation LOCATION: See attached sketch

Elko New Market Soil Borings
SW and NE Quadrants of I-35W and Co. Hwy. 2

Elko New Market, Minnesota NORTHING: 135520 | EASTING: 504600
DRILLER: C. Gorman | LOGGED BY: R. Huber START DATE: 02/01/21 | END DATE: 02/01/21
e 1104.6 ft | RIG: 7504 METHOD: 3 1/4" HSA SURFACING: Gravel | WEATHER: Cloudy
Elev/ |- Description of Materials © Bl
v/ 1&g (Soil-ASTM D2488 or 2487; Rock-USACE EM ! ows 9% | MC
Depth [z 3 1110-1-2908) €| (N-Value) tsf o Tests or Remarks
— © S ()
ft = »| Recovery
- 1103.8 » Y APPARENT AGGREGATE BASE, 10 inches
— 0.8 FILL: SANDY LEAN CLAY (CL), trace Gravel, I
. gray, frozen (moist when thawed) — 13-6-5
C fX (1)
- 1100.6 7
. 4.0 'f‘"j"'f;‘"-\ PEAT (PT), black, moist (SWAMP DEPOSIT) 223
N X 5] (5) 132 |0C=40%
— L o 17"
[ 1097.6 Lt i) 112
L 7.0 /| LEAN CLAY (CL), slightly organic, dark gray, 3) 39
— h 4 / /| moist, soft (ALLUVIUM) - 18"
10046 | V// 1-1-2
100 /I LEAN CLAY (CL), brown, moist, soft (3)
— /| (ALLUVIUM) 18
- 1092.6 9.0.5
. 12.0 i1 SILTY, CLAYEY SAND (SC-SM), fine to 7)
— ;| medium-grained, trace Gravel, gray to brownish ~ — 16"
B - | gray, moist, loose (GLACIAL TILL) |
- 1089.6 ' 2-3-4
[ 15.0 / /| SANDY LEAN CLAY (CL), trace Gravel, grayish X (7)
— '/ | brown, moist, medium to stiff (GLACIAL TILL) — 18
L N 9-7-5
— 2O*X (12) 12
| | 16"
L / 3-6-8
10804 | /) = e
: —— 17" Water observed at 10.0
— 245 END OF BORING 25— feet with 10.0 feet of tooling
- o ) i ) ) in the ground while drilling.
- Boring immediately backfilled with bentonite
[ grout ] Water observed at 14.0
— — feet with 23.0 feet of tooling
. N in the ground at end of
B drilling.
[ ] Water observed at 8.0 feet
n with a cave-in depth of 18.0
— = feet immediately after
| | withdrawal of auger.
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Descriptive Terminology of Soil

Based on Standards ASTM D2487/2488
(Unified Soil Classification System)

Criteria for Assigning Group Symbols and 5 Soil Classification
rou
Group Names Using Laboratory Tests" Svmbzl Group Name®
c Gravels Clean Gravels Cy24and1<C.< 3° GW Well-graded gravelE
o % . C
] (More than SFM’ of | (Less than 5% fines®) C,<4andfor (C.<1or C.>3)° GP | Poorly graded gravel®
3 £ coarse fraction —
g g ’g retained on No. 4 Gravels with Fines . Fines classify as ML or MH GM Silty gravel
£ E sieve) (More than 12% fines") | Fines Classify as CL or CH GC | clayey gravel*F®
E (=3
lﬂ 2 2_ Sands Clean Sands C,26and1<C.<3° SW | well-graded sand'
b Re] . H
g % Z | (50% or more coarse | (Lessthan 5% fines”) | c,<6and/or (C.<1orC,>3)° SP | Poorly graded sand'
© E fraction passes No. 4 Sands with Fines Fines classify as ML or MH SM Silty sand"®'
- sieve i
ieve) (More than 12% fines") | Fines classify as CL or CH SC | Clayey sand"®'
| . Pl >7 and plots on or above "A" line’ CL Lean clayKLM
o Silts and Clays norganic
£ T v Pl < 4 or plots below "A" line’ ML | siit“t™
28 (Liquid limit less than
S 2w Liquid Limit - oven dried Organic clay KtMN
2 § 3 50) Organic quidd <0.75 %
g 9 8 iquid Limit — not drie Organic silt
g g R I | PIplots on or above "A" line Fat clay**™
V- o - norganic
g5z Silts and Clays Pl plots below "A" line Elastic silt“""
i § (Liquid limit 50 or
< Liquid Limit - oven dried Organic clay KtMP
more) Organic q4 <0.75 gl—yM
Liquid Limit - not dried Organic silt KtMQ
Highly Organic Soils Primarily organic matter, dark in color, and organic odor Peat

A. Based on the material passing the 3-inch (75-mm) sieve.
B. If field sample contained cobbles or boulders, or both, add "with cobbles or boulders,

or both" to group name.

C. Gravels with 5 to 12% fines require dual symbols:
GW-GM well-graded gravel with silt
GW-GC well-graded gravel with clay
GP-GM poorly graded gravel with silt
GP-GC poorly graded gravel with clay

C,=Dgo/ Dyg

TOMmo

SW-SM well-graded sand with silt
SW-SC well-graded sand with clay
SP-SM  poorly graded sand with silt

SP-SC

poorly graded sand with clay

Cc= (D39)?/ (D1gx Do)
If soil contains 2 15% sand, add "with sand" to group name.
If fines classify as CL-ML, use dual symbol GC-GM or SC-SM.
If fines are organic, add "with organic fines" to group name.
Sands with 5 to 12% fines require dual symbols:

I. If soil contains 2 15% gravel, add "with gravel" to group name.
J.  If Atterberg limits plot in hatched area, soil is CL-ML, silty clay.

=

predominant.

peozzr

60

If soil contains 15 to < 30% plus No. 200, add "with sand" or "with gravel", whichever is

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

If soil contains 2 30% plus No. 200 predominantly gravel, add “gravelly” to group name.
Pl >4 and plots on or above “A” line.
Pl < 4 or plots below “A” line.

Pl plots on or above “A” line.

Pl plots below “A” line.

sl -solls.

40t

30

Equation of A" — line

Horizontal at PI = 4 to LL = 25.5,
then PI = 0.73 (LL - 20)

Equation of “"U" — line

Vertical at LL = 16 to P = 7, 4
then PI = 0.9 (LL- 8) P

For classification of fine-grained soils
and fine-grained fraction of coarse-grained

o

20

PLASTICITY INDEX (PI)

MH or OH

LIQUID LIMIT (LL)

DD Dry density, pcf

WD
P200

Wet density, pcf
% Passing #200 sieve

50 60 70 80

ocC

MC
G

90 100 110

Laboratory Tests

Organic content, %
Pocket penetrometer strength, tsf PL
Moisture content, %

Particle Size Identification

Boulders ..over 12"

Cobbles ..3"to 12"

Gravel
Coarse 3/4" to 3" (19.00 mm to 75.00 mm)
Fine No. 4 to 3/4" (4.75 mm to 19.00 mm)

No. 10 to No. 4 (2.00 mm to 4.75 mm)

.. No. 40 to No. 10 (0.425 mm to 2.00 mm)
No. 200 to No. 40 (0.075 mm to 0.425 mm)
.. No. 200 (0.075 mm) to .005 mm

.. 6t0 14%
.215%

Inclusion Thicknesses
0to 1/8"

..1/8"to 1"
..over1"

Apparent Relative Density of Cohesionless Soils

Very loose 0to 4 BPF
Loose .......... ... 5to 10 BPF
... 11to 30 BPF
.. 31to 50 BPF
over 50 BPF
Consistency of Blows Approximate Unconfined

Cohesive Soils Per Foot Compressive Strength
Very soft.....ccceeeenns 0to 1BPF.... .. <0.25 tsf
... 2to 4 BPF. 0.25 to0 0.5 tsf
...5t0 8 BPF ... ...0.5to 1tsf
... 9to 15 BPF .. 1to 2 tsf
.. 16 to 30 BPF.. .. 2to 4 tsf

Hard.....ccoooovvvvninenne over 30 BPF................ > 4 tsf

Moisture Content:
Dry: Absence of moisture, dusty, dry to the touch.
Moist: Damp but no visible water.
Wet: Visible free water, usually soil is below water table.

Drilling Notes:
Blows/N-value: Blows indicate the driving resistance recorded
for each 6-inch interval. The reported N-value is the blows per
foot recorded by summing the second and third interval in
accordance with the Standard Penetration Test, ASTM D1586.

Partial Penetration: If the sampler could not be driven
through a full 6-inch interval, the number of blows for that
partial penetration is shown as #/x" (i.e. 50/2"). The N-value is
reported as "REF" indicating refusal.

Recovery: Indicates the inches of sample recovered from the
sampled interval. For a standard penetration test, full recovery
is 18", and is 24" for a thinwall/shelby tube sample.

WOH: Indicates the sampler penetrated soil under weight of
hammer and rods alone; driving not required.

WOR: Indicates the sampler penetrated soil under weight of
rods alone; hammer weight and driving not required.

Water Level: Indicates the water level measured by the
drillers either while drilling ( =2 ), at the end of drilling ( =),
or at some time after drilling ( =pr ).

LL Liquid limit
Plastic limit
Pl Plasticity index

Unconfined compression test, tsf
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