STANDARD RECOMMENDATIONS FOR
UTILITY TRENCH BACKFILLING

GENERAL

Clayey and silty soils are often difficult to compact, as they may be natmrally wet or may become wet due 1o
ground water or surface/rain water during construction. Soils will need to be placed within a certain range of
water (moisture) content to attain desired compaction levels. Moisture conditioning to within this range can be
time consuming, labor intensive, and requires. favorable weather.

The degree of compaction and the soil type used for backfill within open cut utility trenches depends on the
function of the overlying land surface. Details are as follows:

ROADWAYS

Where trenches are located below roadways, we recommend using inorganic fill and compacting these soils per
Ma/DOT Specification 2105.3F1 (Specified Density Method). This specification requires 100% of the Standard
Proctor density in the upper one meter subgrade zone, and 95% below this. Note that this specification includes
moisture content range requirements which are important for proper subgrade stability.

Where available soils are wet or of poor quality, it may be possible to use the "Quality Compaction Method"
(Mn/DOT Specification 2105.3F2) for soils below the upper one meter subgrade zone if you can tolerate some
subsidence. However, a high Jeve) of stability is still important within the upper subgrade zone and recommend
that the "Specified Density Method" be used in this upper subgrade area. ‘We caution that if backfill soils in the
lower trench area are significantly unstable, it may be difficult or even impossible to properly compact soils
within the upper one meter subgrade zone. In this case, placing a geotextile fabric directly over the unstable
soils can aid in offsetting the instability.

STRUCTURAL AREAS
If fill is placed beneath or within the significant zone of influence of a structure (typically a 1:1 lateral oversize
zone), the soil type and minimum compaction level will need to be evaluated on an individual basis. Because
trenches result in variable fill depths over a short lateral distance, higher than normal compaction levels and/or
more favorable (sandy) soil fill types may be needed. If this situation exists, it is important that special
geotechnical engineering review be performed.

NON-STRUCTURAL AREAS

In grass/ditch areas, backfill soils should be placed in reasonable Jift thicknesses and compacted to a minimum
of 90% of the Standard Proctor density (ASTM:D698) and/or per the Mo/DOT "Quality Compaction Method.”
If lower compaction levels are attained, more noticeable subsidence at the surface can occur. Steep or high
slopes require special consideration. '
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Appendix

Figure 1 — Boring Locations

Logs of 2007 Test Borings

Logs of 2006 Test Borings
Exploration/Classification Methods
Boring Log Notes

Unified Soil Classification System
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AMERICAN

A ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETIOBNO: _05-03034 LOG OF BORING NO. 1A (p.1ofl)
PROJECT: Cossetta's Restaurant Addition and Parking Ramp; St. Paul, MN
DEIII’\]TH SURFACE ELEVATION: 86.3 GEOLOGY | 1y | e | SAMPLE | REC FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | REC RQD RAD
No samples taken; refer to log of Boring #1
] o~
g - M| |6"FA
3 -]
4 N
LIMESTONE, light gray and gray, crinkly PLATTEVILLE
bedded, rubble zone from about 6't067 FORMATION NQ [14.5] 101 | 5.5 38
5 rubt MIFFLIN
Weathering: Moderately weathered MEMBER
Fracturing: Very fractured
6 | Stratification: Very thinly bedded
Hardness: Hard
1 4
LIMESTONE, light gray PLATTEVILLE
g -| Weathering: Slightly weathered I;g%&?g NQ | 60 | 100 } 18.5) 31
Fracturing: Slightly fractured =AMEMBER
9 ] Stratification; Very thinly bedded
Hardness: Hard
10 - SHALE, gray to about 10.9 then light gray sandy
shale to light brown and Jight gray shaley
sandstone
11 -
12 TS ANDSTONE, light gray and light brown, well
13 - cemented NQ 245 41
14 -
15
END OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
; - TER
0-4 6" FA ot | e [SAMELED] CasmG | GAVERN | BRI | LAVED | THEATTACHED
415 NQ Core SHEETS FOR AN
EXPLANATION OF
ORING T O 0
POMPLETED: 3/12/07 ERMINOLOGY ON
DR: LG: Rig: THISLOG

06/04




AMERICAN
ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AETJOBNO: _ 05-03034 LOG OF BORING NO. 3A (p.lofl)
PROJECT: Cossetta's Restaurant Addition and Parking Ramp; St. Paul, MN
DEII;Q'IH SURFACE ELEVATION: 85.2 GEOLOGY N | Mc SAMPLE | REC FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. Ric RI%D R%D
No samples taken; refer to log of Boring #3
L .
2 B M
LIMESTONE, light gray and gray, crinkly PLATTEVILLE It
3 - bedded, rubble zone from 5.2't0 6.3' gﬁ%lm@
Weathering: Slightly weathered
4 Fracturing:g Veryghfraz:mred MEMBER NQ | 36 | 100 |10.5} 29
Stratification; Very thinly bedded
5 - Hardness: Hard
6 ..
LIMESTONE, light gray PLATTEVILLE
7~ Weathering: Fresh *;gg%fg;l?g
Fracturing: Slightly fractured ===\MEMBER NQ | 60 | 100 |19.5| 32
g | |Stratification: Very thinly bedded = GLENWOOD ’
Hardness: Hard == FORMATION
9 -| SHALE, gray to about 10.2' then light gray
sandy shale
10 -
It -
SANDSTONE, light gray and light brown, well
12 -| cemented
3 NQ | 13| 22
14
15 -
END OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING | CAVEIN [ DRILLING | WATER
022 6" FA DATE | TIME |S®¥bTH | DEPTH | DEPTH |FLUIDLEVEL| LEVEL THE ATTACHED
22152 NQ Core SHEETS FOR AN
BXPLANATION OF
|~ BORING
RONPLETED: 3/12/07 TERMINOLOGY ON
[—'-DR, LG: Rig: THIS LOG

06/04




) AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG
TESTING, INC.
AETJOBNO: _ 05-03034 LOG OF BORING NO. 4A (p.1lofl)
PROJECT: Cossetta's Restaurant Addition and Parking Ramp; St. Paul, MN
. DEI{ITH SURFACE ELEVATION: 83.7 GEOLOGY N | Mc SAMPLE | REC FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | REC RQDIROD
No samples taken; refer to log of Boring #4 )
] —
2 .
3
4 -]
5 -
o
7 —
8 -
9 —
10 4 FILL, mixture of lean clay, sandy lean clay, silty FILL OR N/
“sand and gravel, brown, grayish brown and dark COLLUVIUM| 19 | M ss | 6
brown .
11 —
12 -
. 49 | M ss | 10
14 -
000 M §8 | 0.3
15 -
16
17 132| M 85 13
SANDSTONE, brown, moist, very dense, o
Textural Classification: Sand with silt, fine
ined (SP-SM)
END OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS _} NOTE: REFER TO
. ED| CASING | CAVE-IN DRILLING WATER -
017 325" HSA pate | Tive [SAYELEP! BEPTH | DEPTH |FLUDLEVEL| LEVEL THE ATTACHED

3n12/07

None

SHEETS FOR AN

EXPLANATION OF

B TED: 3/12/07

TERMINOLOGY ON

DR: LG: Rig:

THIS LOG

06/04




’ AMERICAN
?NSGINE('?RI?CG SUBSURFACE BORING LOG
P E ? ‘
agTIoBNO:  05-03034 LOG OF BORING NO. 8 (p.1ofl)
PROJECT: Cossetta's Restaurant Addition and Parking Ramp; St. Panl, MN
DEPTH |  SURFACE ELEVATION: 93.8 GEOLOGY | x | | SAMELE | REC FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | REC RAD RAD
£2.75" Bituminous pavement FILL 33
- FILL, mostly gravelly sand with sand, a little
\silty sand, black to dark brown, frozen sU
5 FILL, mostly lean clay with sand, a little silty
sand, black to dark brown, frozen
3 16| M ss 16
FILL, mixture of clayey sand, silty sand, lean
clay, limestone fragments sand, a little gravel,
4 | brown, dark brown and gray, frozen to 3'
5 | s39| M [X| 8 | 14
¢ [ IMESTONE, light gray waterbearing, PLATTEVILLE
moderately weathered, Hardness: Hard, FORMATION;
Obstructed to split spoon at 3.9', Obstructed to PLATTEVILLE
7 \HSA a1 6.1' FORMATION
STONE; Tight gray and gray, crinkley MIFFLIN
g -| bedded, rubble zone from about 13.6' to about MEMBER
4.4 NQ [47.5] 101} 24 | 51
o -{ Weathering: Moderately weathered
Fracturing: Very fractured
10 - Stratification: Very thinly bedded
Hardness: Hard
11
12
13 - NQ | 60 | 100| 42 | 70
14 - J
15 4 LIMESTONE, light gray PLATTEVILLE
Weathering: Slightly weathered gg%;?&
_[\ Fracturing: Moderately fractured - 1
16 A 1 ? MBER
Stratification: Very thinly bedded SLENWOOD
17 Hardness: Hard . FORMATION
SHALE, gray to about 18' then Yight gray sandy
shale to light gray and light brown shaley NQ 5551 92 55| 9
18 1 sandstone
19 1
20 SANDSTONE, light gray and light brown, well
 cemented
END OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
SAMPLED] CASING | CAVE:IN | DRILLING | WATER :
0-6.1' 3.25" HSA oate | e PAEHEP) TN | DA (RRILING, | VEVEL | THEATTACHED
6.1'-203' NQ Core 3/1/07 | 9:50 6.1' 6' None | SHEETSFOR AN
3/1/07 | 9:55 Nome | .3' Nome | EXPLANATION OF
BORPLETED: 3/1/07 TERMINOLOGY ON
DR: DS LG: BZ _Rig: 33C THIS LOG

06/04




AMERICAN _
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETJOBNO:  05-03034 LOG OF BORING NO. 9 (p.1of1)
PROJECT: Cossetta's Restaurant Addition and Parking Ramp; St. Paul, MN
Dg&m SURFACE ELEVATION: 95.0 GEOLOGY | | |SAMBLE |REC FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we [DEN| LL | PL $4-#20
| 4.25" Bituminous pavement FILL
- FILL, mostly gravelly sand with silt, brown,
frozen
5 - FILL, mostly gravelly clayey sand, dark brown
and brown, frozen to 17" .
3 FILL, mixture of silty sand and clayey sand, & 9 1M §S | 8
little gravel, brown
4
5 —
3| M SS 12
6 -
7 FILL, mixture of sand with silt and gravel,
pieces of concrete, brown and gray, Obstructed 00/0,1
. to split spoon at 8.1', Obstructed to HSA at 8.5' M ss | 7
END OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
LE ING | CAVEIN | DRILLING | WATER
0-8%'  3.25" HSA paTE | TiME |SEMPREP| $4PTR | DEPTH |FLUIDLEVEL| LEVEL THE ATTACHED
3/1/07 | 10:11 8.1" 8.5 8.5' Nome | SHEETSFORAN
3107 | 10:15 8.1' 0.0 6.2' Nome | EXPLANATION OF
DRING RMIN
COMPLETED: _3/1/07 B 0LOAY ON
[ or:SG_1LG: EW_Rig 91C THIS LOG

06/04




AMERICAN

A ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETJOBNO; __05-03034 LOG OF BORING NO. 10 (p.1of )
PROJECT: Cossetta's Restaurant Addition and Parking Ramp; St. Paul, MN
Dfif[’\]TH SURFACE ELEVATION: 94.0 GEOLOGY N M SAMPLE | REC FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. R‘ﬁc RH%D R}%D
~2.75" Crushed limestone base, light brown : FILL
- FILL, mostly silty sand with gravel, dark brown,
frozen
* 2 TFILL, mixture of gravelly silty sand and clayey
sand, a little concrete, brick and grass, dark 20 |FIM ss | 1l
3 - prown and brown, frozen to 19"
4 -
5 FILL, mostly sandy silt with gravel, dark brown 1003 M ss | 10
Nand gray PLATTEVILLE
6 HIGHLY WEATHERED DOLOSTONE, FORMATION
grayish brown, moist, very dense, (Textural
Classification: Sandy silt with gravel) (ML)
7 LIMESTONE, light gray, moderately weathered, soit| M ss | 1
: hard, Obstructed to split spoon at 7.1'
LIMESTONE, light gray and gray, crinkly PLATTE,IYIILLB |
9 - bedded, rubble zone from about 14.5' to about I]iﬁm";‘N ON
15.5' MEMBER NQ | 35 |101] 9 | 26
Weathering: Slightly weathered k )
10 - Practuring: Very fractured
Stratification: Very thinly bedded
11 -{ Hardness: Hard : il
12
13
NQ | 60 | 100 42 70
14
15 -
16 -| LIMESTONE, light gray gxémq\%#a a
Weathering: Fresh PECATONICA
Fracturing: Slightly fractured "= MEMBER \
17 \Hardness: Hard =3 G ENwWoOoD
. SHALE, gray to about 18.9' then light gray = FORMATION
sandy shale NQ |565| 94| 9 |15
19 -
20 -
SANDSTONE, light gray and light brown, well ST.PETER
‘\cemented FORMATION
END OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
S LED| CASING | CAVE-IN DRILLING WATER -
07 3.25" HSA patE | TIMB [SOYPTH"| TEPTH | DEPTH |[FLUID LEVEL| LEVEL THE ATTACHED
741-20.8'  NQ Core 3107 | 9:07 71 7.5 7.5 Nome | SHEETSFOR AN
3107 | 9:09 7.1 0.0 4' None | EXPLANATION OF
" BORING TERMINOLOGY ON
COMPLETED:_3/1/07
DR: SG_ LG: EW_Rig: 91C THISLOG

06/04




‘ AMERICAN
ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AsETIOBNO: _ 05-03034 LOG OF BORING NO. 11 (p.1of1)
PROJECT: Cossetta's Restaurant Addition and Parking Ramp; St. Paul, MN
DEFTH | SURFACE ELEVATION: 93.1 GEOLOGY | y | pc | SAMELE | REC FIELD & LABORATORY TESTS§
FEET MATERIAL DESCRIPTION : TYPE | IN. | REC RO RAD
N2.25" Crushed limestone base, light brown FILL
; - FILL, mostly silty sand with gravel, brick and
concrete fragments
2 —
3 ] 37| M >< ss | 11
4 T GLAYEY SAND, a little gravel, brown, hard [/ MIXED
(SC) (may be fill), Obstructed to spilt spoon at // ALLUVIUM is0/0.4| M S§ | 2
5 4.9, Obstructed to HSA at 5.5' ///// ORFILL
6 /A PLATTEVILLE }
LIMESTONE, light gray and gray, crinkly A IL
;| bedded, rubble zone from about 13' o 13.6 O O™
Weathering: Moderately weathered MEMBER #
Fracturing: Very fractured '
8 - Stratification: Very thinly bedded NQ | 53 [100] 15 | 28
Hardness: Hard
9 —
10
1
12 _
13 : NQ | 60 | 100| 31 | 52
14
LIMESTONE, light gray PLATTEVILLE
15 - Weathering: Slightly weathered gg%ﬁ?&
Fracturing: Very fractured = MEMBER i
16 -] Stratification: Very thinly bedded = GLENWOOD
SHALE, gray to about 17.2' then light gray - FORMATION
sandy shale to about 18.2' then light brown and
17 -1 light gray shaley sandstone
18 - NQ | 53 | 88
19 - SANDSTONE, Tight gray and light brown, well ST. PETER
cemented ' FORMATION
20
END OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
ED| CASING | CAVE-IN | DRILLING | WATER ;
054 3.25" HSA pate | tvE [SAMELEP| GASRS | DerH LU LNEL| TEVEL | THEATTACHED
51,'-20.4' NQ Core 3/1/07 | 10:40 4.9' 5.5' 5.5' None | SHEETSFOR AN
3/1/07 | 10:43 | 4.9 0.0 2.7 Nome | EXPLANATION OF
BORING
RONPLETED; 3/1/07 TERMINOLOGY ON
DR: 8G LG: EW_Rig 91C THIS LOG

06/04




v AMERICAN
ENGINEERING SUBSURFACE BORING LOG
—— TESTING, INC.
AETIOBNO: _ 05-03034 LOG OF BORING NO. 12 (p.1ofl)
PROJECT: Cossetia's Restaurant Addition and Parking Ramp; St. Paul, MN
DEI}T)\ITH SURFACE ELBVATlON! 91.4 GEOLOGY N | Mc SAMPLE | REC FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL Ya#20(
~3.0" Bituminous pavement FILL
425" FILL, crushed limestone base, light brown, ,
| j\ﬁmn , J FMIH| - su
5 |, FILL, mixture of clayey sand, sand and sandy
silt with gravel, ashes, dark brown, brown, and PLATTEVILLE
black, frozen to 22" FORMATION} gg | M ss | 12
3] HIGHLY WEATHERED LIMESTONE, light .
gray, Textural classification: Silty clay with
4 —\sand, very stiff (CL-ML)
LIMESTONE, light brown, Weathering; Very
weathered, Hardness: Soft to moderately hard,
Obstructed to HSA at 4.0'
END OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
CASING | CAVE-IN | DRILLING | WATE
0-4' _3.25" HSA pate | Tive |SAMBKEP| GASRY | Berri |rivm LING | VAVER | THEATTACHED
31007 | 9:30 3.5' 4.0 4.0’ None | SHEETSFORAN
3/1/07 | 9:31 3.5 0.0 2.00 None | EXPLANATION OF
g RMIN Y ON
D Sre: 37107 TERMINOLOGY ON
DR: SG LG: EW _Rig: 91C THISLOG

06/04
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AMERICAN
ENGINEERING
TESTING, INC.

SUBSURFACE BORING LOG

AET JOB NO:
PROJECT:

05-03034

Cossetta's Restaurant Addition and Parking Ramp;

LOG OF BORING NO.

13 (p.1ef1)

St. Paul, MN

DEPTH
FEET

SURFACE ELEVATION: 92.9
MATERIAL DESCRIPTION

FIELD & LABORATORY TESTS

GEOLOGY

N

e P

REC
Nt we

DEN| LL { PL %-#20(

~2.5" Bituminous pavement

_/

FILL

FILL, mixture of clayey sand and silty sand with

gravel, cinders and ashes, black and brown,
frozen

SuU 19

FILL, mostly sandstone sand, light gray and
white, frozen

19 {FIM 8s | 16

40

FILL, mostly sandy silt, a little gravel, black

HIGHLY WEATHERED LIMESTONE, light

brownish gray, Textural classification: Lean clay
5 —N\with sand, a little gravel, firm (CL)

PLATTEVILLE

FORMATION
50/04 ss | 8

LIMESTONE, light brown, Weathering: .
Moderately weathered, Hardness: Moderately
hard, Obstructed to SS at 5.4',
at 5.8'

obstructed to HSA

END OF BORING

DEPTH:

DRILLING METHOD

WATER LEVEL MEASUREMENTS

]
NOTE: REFER TO

0-5.8'

DATE TIME

3.25" HSA

SAMPLED| CASING | CAVEIN

DRILLING
DEPTH | DEPTH | DEPTH |FLUID LEVEL

WATER
LEVEL

THE ATTACHED

3/1/07

5.8 5.8

None

SHEETS FOR AN

3/1/07

0.0 4.5

None

EXPLANATION OF

Ao S TED: 3/1/07

TERMINOLOGY ON

pDR: DB LG BZ Rig: 33C

THISLOG

06/04




‘ AMERICAN
i A ENGINEERING
TESTING, INC.

“

SUBSURFACE BORING LOG

AETIOBNO:  05-03034

LOG OF BORING NO. 14 (p.1of1)

PROJECT: Cossetta's Restaurant Addition and Parking Ramp; St. Paul, MN

DE]];\]TH SURFACE ELEV.  ATION: 94.3 GEOLOGY N lme SAMPLE | REC FI.ELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION _ TYPE | IN. | we {DEN| LL | PL %-#20(
FILL, 6.0" crushed limestone base, light brown, FILL
N\frozen 19

" FILL, mostly clayey sand, a little gravel, pieces

of brick atid nails, brown, frozen

T\FILL, mostly silty sand, a little gravel, pieces of
brick, black, fozen

33 |FIM SS | 16

FILL, mixture of silty sand and clayey sand, a
little gravel, pieces of brick, ashes and cinders,
4 - brown and brownish gray, frozen to 3'

HIGHLY WEATHERED LIMESTONE,
brownish gray, Textural Classification: Lean
6 = \clay with sand, a little gravel, stiff (CL)

PLATTEVILLE20 | M Ss | 16

:I\:[ FORMATION

HIGHLY WEATHERED LIMESTONE, light
brownish gray and brown mottled, Textural
Classification: gravelly clayey sand, very stiff
(SC), Obstructed to HSA at 6.4'

END OF BORING

DEPTH: DRILLING METHOD WATER LEVEL MEASUREMENTS ‘ NOTE: REFER TO
0-6.4 325" HSA pare | ToE |SSELEP| R | B | v WATER | THE ATTACHED
3107 | 10:20 6ar | & Nome | SHEETSFOR AN
3107 | 10:25 Nome | & Nome | EXPLANATION OF
B Erep: 3/1/07 TERMINOLOGY ON
l——DR: DS 1G: BZ Rig 33C THIS LOG

06/04



AMERICAN
ENGINEERING

SUBSURFACE BORING LOG

TESTING, INC.
AETJOBNO: __05-03034 LOG OF BORING NO, 15 (p.1of1)
PROJECT: Cossetta's Restaurant Addition and Parking Ramp; St. Paul, MN
DEil;ITH SURFACE ELEVATION: 92,4 GEOLOGY N |mc SAMPLE | REC FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | 'IN. | REC|RQD RID
6.75", FILL, crushed limestone base, light FILL
. _[\brown, frozen ]
FILL, mixture of clayey sand, silty sand and lean su
clay with sand, and with gravel, pieces of brick,
2~ brown, grayish brown and black, frozen
3 HIGHLY WEATHERED LIMESTONE, light % az PLATTEVILLE 16 |F/M Ss | 16
gray, Textural Classification: Silty clay with 7 é FORMATION
) sand, a little gravel, very stiff (CL-ML) E
. %
LIMESTONE, light brown, Weathering: so0.14 M ss {01
5 -\ Moderately weathered, Hardness: Moderately —r_I
Hard Obstructed to SS at 4.65', Obstructed to PLATTEVILLE '1
¢ | \HSA at 4.8 FORMATION
IMESTONE, Rght gray and gray, crinkly MIFFLIN
, | ‘bedded, rubble zone from about 12.4' to 13' MEMBER
Weathering: Weathered to moderately
weathered NQ | 60 | 100]20.5| 34
8 = Fracturing: Intensely fractured to very fractured
Stratification; Very thinly bedded
9 - Hardness: Hard
10 —
11—
12 —
137 NQ | 60 | 83 | 39 | 54
_| LIMESTONE, light gray, a few vugs PLATTEVILLE
14 } '
Weathering: Slightly weathered ];g%gg?&
5 Fracturing; Moderately fractured F=AMEMBER ‘
Stratification: Very thinly bedded GLENWOOD
6 ardness: Hard ‘ FORMATION
SHALE, gray to about 16.4' then light gray
" sandy shale to about 17.4' then shaley sandstone
18 NQ | 48 | 100
SANDSTONE, light brown and light gray, well ST.PETER
19 -| cemented to about 19.2' FORMATION
20
END OF BORING
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERT; _
SAMPLED| CASING CAVE-IN | DRILLING WATER
0-4.8' 325" HSA DATE | TIME | A | ‘PEPTH | DEPTH |FLUID LEVEL| LEVEL THE ATTACHED
4.8'202' NQ Core 3/1/07 | 10:40 | 465 | 4% 4 None | SHEETSFORAN
3/1/07 | 10:45 | 4.65' | Nome 3 None | EXPLANATION OF
%8%\11?51131); 3107 TERMINOLOGY ON
bR: DS LG: BZ _Rig 33C THISLOG

06/04




LOGS OF 2006 BORINGS
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AMERICAN
A ENGINEERING

SUBSURFACE BORING LOG
TESTING, INC.
AETIOBNO:  05-02680 LOG OF BORING NO. 1 (p-10ofl)
PROJECT: Proposed Addition to Cossetta's Restaurant; St. Paul, MN
DEI];‘TH " SURFACE ELEVATION: 86.) GEOLOGY | y |mc SAMPLE | REC FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | N. | we [DEN| LL | PL Ye-#204
5" Bituminous pavement su
FILL, mixture of silt, silty sand and gravel,
1 pieces of glass, black,, brown and gray FILL . 521 M 55 | 12
2 WEATHERED DOLOSTONE, light gray, ISLATIEVILLE | M [X] S8 | 2
moist, very dense, Textra) Classification: *| FORMATION
3 ~"\Gravel with sand and silt (GP-GM) i
REFUSAL TO HSA AT Y
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS | NOTE: REFERTO
' SAMPLED| CASING | CAVEIN | DRILLING | WATER
03 3.25" HSA DATE | Tve (SAMPLED| CASING | AN I ipLEvEL| LEVEL | TR ATTACHED
8/8/06 | 6:20 Nope | SHEETSFORAN
EXPLANATION OF
—BORING RMIN Y
B e s TERMINCLO0 O
DR: SB  LG: TM Rig 1€ s .

06/04




‘ AMERICAN
' A ENGINEERING

SUBSURFACE BORING LOG
TESTING, INC.
AETIOBNO; __05-02680 LOG OF BORING NO. 2 (p.1ofl)
PROJECT: Proposed Addition to Cossetta's Restaurant; St. Paul, MIN
DE&TH SURFACE ELEVATION: 86.3 GEOLOGY x| Mc SAMPLE | REC FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL }e-#204
2.5" Bituminous pavement SU
FILL, mostly limestone gravel with sand, grayish
1 brown 16 | M ss | 12
2 -
3 - 13| M 5§ | 12
FILL
4 - , . .
FILL, mostly silty sand with gravel, pieces of
5 concrete, brown
2 | M ss | 2
6 —t
7 SILTY SAND, a hiftle gravel, brown, moist (SM) T T{COARSE®
"\(may be ill) , PLATTEVILLE M 88 |
~LIMESTONE, gray, very dense : FORMATION,
REFUSALTO HSA AT 7.6 *ALLUVIUM
OR FILL
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
CASING | CAVEIN | DRILLING | WATER
0-7.6' 325" HSA paTe | TivE [SAMPLED) CASIRS | “Depfh |FLUIDLEVEL| LEVEL THE ATTACHED
8/8/06 | 6:40 Nonme | SHEETSFORAN
EXPLANATION OF
[~ BORING — RMINOLOGY ON
BOMPLETED: 8/8/06 1E Z ZG
[ or:SB_LG: TM Rig 1C THSLOS ]

06104




AMERICAN
ENGINEERING SURSURFACE BORING LOG
TESTING, INC.
b ]
AETJOBNO: __ 05-02680 LOG OF BORING NO. 3 (p.1ofl)
PROJECT: Proposed Addition to Cossetta's Restaurant; St. Paul, MN
DEPTH | SURFACE ELEVATION: 85.2 GEOLOGY | g | mc | SAMPLE | REC FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. fywe |DEN| LL | PL }-20
FILL, mostly gravelly silty sand, pieces of M ss | 4
. limestone, brown FILL
REFUSAL TO HSA AT 1%4'
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFERTO
5 REBLING | WATER
0-1%' 325" HSA DATE | TIME S%D T el FIMIDTEVEL| LEVEL THE ATTACHED
8/8/06 | 8:45 Nonme | SHEETSFOR AN
- EXPLANATION OF
I BOKING TERMINOLOGY ON
COMPLETED; _8/8/06
THISLOG

06/04

DR: §B  LG: TM Rig 1C



AMERICAN

ENGINEERING SUBSURFACE BORING LOG
TESTING, INC,
AETIOBNO: _ 05-02680 ‘ o LOG OF BORING NO, 4 (p-1of1)

PROJECT: Proposed Addition to Cossetta's Restaurant; St. Paul, MN

FIELD & LABORATORY TESTS

DEPTH | SURFACEELEVATION; _ 87 GEOLOGY | y |mc |SAMPLE | REC
FEET MATERJAL DESCRIPTION TYPE | IN. § we |DEN| LL | PL W2

25| M S8 4

| FILL, mostly silty sand with gravel, pieces of FILL
dolostone, brown

7] 13| M| ss | 12
6_
T T WEATHERED DOLOSTONE, brown, moist,  BZAPLATIEVILLE | M [X] 55 | 4
very dense, Textural Classification: gravel with FORMIATION
il{ and sand (GP-GM)

REFUSALTO HSA AT 7.6

DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-7.6' 325" HSA pate | TME [SRYPERP| BEPTH | DEPTH [FLUIDTEVEL| LEVEL | THEATTACHED
8/8/06 | 7:05 Nome | SHEETSFOR AN
EXPLANATION OF
ORING OLOGY ON
COMPLETED: _8/8/06 TERMIN
pR: SB_ LG: TM Rig: 1C THIS LOG

06/04




