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Appendix 3: MIDT Bore Samples
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Appendix 4: SK Geotechnical Bore Samples



A0
SK GEOTECHNICAL) 2511 Holman Avenue
&=  billings, 1T 59106.0190 LOG OF BORING

Phone: 406.652.3930
Fax: 406.652.3944

BORING BPF WL MC 3228.GPJ LAGNNNO06.GDT 6/29/14

PROJECT: 14-3228G BORING:  ST-1
GEOTECHNICAL EVALUATION LOCATION:
Flood Control Dikes See Boring Location Sketch
Miles City, Montana
DRILLED BY: J. Mattheis METHOD: 3 1/4" HSA, Automatic DATE: 6/20/14 SCALE: 1"=4
Elev. | Depth | Symbol Description of Materials BPF |WL|MC Remarks
0.0 (%)
| FILL: Sandy Lean Clay, low plasticity, trace small
— gravel, brown, moist. § 9
_ % \
] -lense of silty sand §
— 7
_ % ;
s
1 11.0
SILTY SAND, fine-grained, light brown, moist,
- ||| loose. (Alluvium)
SM ||} E 6
11140 v
=| POORLY GRADED GRAVEL with SAND, fine- to § o
— —=| coarse-grained, brown, waterbearing, loose to very 10 ¥ . .
Sl : An open triangle in the
_ = dense. (Alluvium) water level (WL)
= column indicates the
— = depth at which
= groundwater was first
- = observed while drilling.
%zé § 17
GP =
] i{ -trace cobbles § 2009
1 270 =
SANDSTONE, gray, fine-grained, moist, very soft to
— ~ | decomposed.
] Water not observed to
363 L 33/50-4" dry cave-in depth of
N ) END OF BORING 135 ' immediately after
n Waterbearing soils observed at a depth of 15' while withdrawal of auger.
drilling

14-3228G ST-1 pagel of 1



BORING BPF WL MC 3228.GPJ LAGNNNO06.GDT 6/29/14

jiﬁ
GEOTECHMNICAL| 2511 Holman Avenue
I c oy : P. O. Box 80190
w Billings, MT 59108-0190

Phone: 406.652.3930
Fax: 406.652.3944

LOG OF BORING

PROJECT:  14-3228G BORING: ST-2
GEOTECHNICAL EVALUATION LOCATION:
Flood Control Dikes See Boring Location Sketch
Miles City, Montana
DRILLED BY: J. Mattheis METHOD: 3 1/4" HSA, Automatic DATE: 6/19/14 SCALE: 1"=4
Elev. | Depth | Symbol Description of Materials BPF |WL|MC Remarks
0.0 (%)
FILL: Sandy Lean Clay, low plasticity, trace gravel,
— brown, moist. § 15
_ § 3
| § i
1 65
_ SILTY SAND, fine-grained, light brown, moist,
1| loose. (Alluvium) % 10
o | | i
13.0  POORLY GRADED GRAVEL with SAND, fine- to E i
= || coarse-grained, brown with trace red, moist to //
| [=| waterbearing, very loose to dense. (Alluvium) |
] ;éz § 3
1 = v
GP = § !
o i% § 35
280 =
SHALEY SANDSTONE, gray, fine-grained, moist, Water down 16' with
— very soft to decomposed. 24' of hollow-stem
auger in the ground.
304 31/50-3" Water not observed to
) dry cave-in depth of 9'
- END OF BORING immediately after
withdrawal of auger.

14-3228G

ST-2 pagelofl



BORING BPF WL MC 3228.GPJ LAGNNNO06.GDT 6/29/14

jiﬁ
GEOTECHN ICAL_:I 2511 Holman Avenue
I ( - P. O. Box 80190
w Billings, MT 59108-0190

Phone: 406.652.3930
Fax: 406.652.3944

LOG OF BORING

PROJECT: 14-3228G

GEOTECHNICAL EVALUATION
Flood Control Dikes
Miles City, Montana

BORING:

ST-3

LOCATION:
See Boring Location Sketch

DRILLED BY: J. Mattheis METHOD: 3 1/4" HSA, Automatic DATE: 6/19/14 SCALE: 1"=4
Elev. | Depth | Symbol Description of Materials BPF MC Remarks
0.0 (%)
FILL: 2" topsoil and root zone over Lean Clay, low
— plasticity, trace roots, brown, rather dry to moist. § 4
_ § X
_ § 3
_ % \
9 0_ -trace small gravel
i ' SILTY SAND, fine-grained, brown, wet to
| /| waterbearing, very loose. (Alluvium) E 3
Jsm|
1 145 N
_ =| POORLY GRADED GRAVEL with SAND, fine- to % 1
=| coarse-grained, brown, waterbearing, loose.
— —=| (Alluvium)
1GP [ =
1 = it
| 2151 1=
_ ——| SHALE BEDROCK, gray, fine-grained, moist, very . .
—1 soft to decomposed. Waterbearing soils
_ —] observed at a depth of
— 12" while drilling.
303 — 37 Water not observed to
s : — wet cave-in depth of 15'
— END OF BORING immediately after
withdrawal of auger.
14-3228G ST-3 pagelofl



A0
SK GEOTECHNICAL) 2511 Holman Avenue
&=  billings, 1T 59106.0190 LOG OF BORING

Phone: 406.652.3930
Fax: 406.652.3944

BORING BPF WL MC 3228.GPJ LAGNNNO06.GDT 6/29/14

PROJECT: 14-3228G BORING: ST-4
GEOTECHNICAL EVALUATION LOCATION:
Flood Control Dikes See Boring Location Sketch
Miles City, Montana
DRILLED BY: J. Mattheis METHOD: 3 1/4" HSA, Automatic DATE: 6/19/14 SCALE: 1"=4
Elev. | Depth | Symbol Description of Materials BPF |WL|MC Remarks
0.0 (%)
] FILL: 7" topsoil and root zone over Sandy Lean Clay,
— low plasticity, grayish brown, rather dry. § 7
1 4.5]
. FILL: Poorly Graded Gravel with Sand, fine- to 14
coarse-grained, brown, moist.
1 70
FILL: Silty Sand, fine-grained, light brown, rather 9
1 9.0
. SILTY SAND, fine-grained, brown, rather dry, loose.
| [ -
1 115 |
_ =| POORLY GRADED GRAVEL with SAND, fine- to
~=| coarse-grained, light brown, rather dry to E 48
- ~=| waterbearing, loose to very dense. (Alluvium)
_ i} % 68
4 = v
| ap {;
== § 1
1 E 2
| o270l =
SANDSTONE, gray, fine-grained, moist, very soft to
— ~ | decomposed.
] Water not observed to
303 o 43/50-3" dry cave-in depth of 7'
| END OF BORING immediately after
n Water down 16' with 19' of hollow-stem auger in the withdrawal of auger.
oround

14-3228G ST-4 page 1 of 1



BORING BPF WL MC 3228.GPJ LAGNNNO06.GDT 6/29/14

2511 Holman Avenue
P. O. Box 80190

a0
SK GEOTECHNICAL)
w Billings, MT 59108-0190

Phone: 406.652.3930
Fax: 406.652.3944

LOG OF BORING

PROJECT: 14-3228G

GEOTECHNICAL EVALUATION

Flood Control Dikes
Miles City, Montana

BORING: ST-5

LOCATION:

See Boring Location Sketch

DRILLED BY: J. Mattheis METHOD: 3 1/4" HSA, Automatic DATE: 6/20/14 SCALE: 1"=4
Elev. | Depth | Symbol Description of Materials BPF |WL|MC Remarks
0.0 (%)
FILL: 5" topsoil and root zone over Sandy Lean Clay,
— low plasticity, trace small gravel, tan, rather dry. § 12
] o
_| § 5
1 9.0
SILTY SAND, fine-grained, light brown, moist,
SM |/ || loose. (Alluvium) E 6
1 110 e
LEAN CLAY, low plasticity, brown, wet, rather soft.
- (Alluvium)
CL E 4
o O}
=| POORLY GRADED GRAVEL with SAND, fine- to
— = coarse-grained, brown, moist, dense. (Alluvium) % 30
4 = v
- 6P [
%;% § 32
| 20|
— SHALE, gray, high plasticity, moist, very soft to
— —— decomposed. § 28/50-2"
1 P o END OF BORING 50-2", st Water not observed to
Water down 16' with 29' of hollow-stem auger in the dry cave-in depth of 12*
d g immediately after
_ ground. withdrawal of auger.

14-3228G

ST-5 pagelofl




BORING BPF WL MC 3228.GPJ LAGNNNO06.GDT 6/29/14

jiﬁ
GEOTECHMNICAL| 2511 Holman Avenue
I c oy : P. O. Box 80190
w Billings, MT 59108-0190

Phone: 406.652.3930
Fax: 406.652.3944

LOG OF BORING

PROJECT: 14-3228G
GEOTECHNICAL EVALUATION
Flood Control Dikes
Miles City, Montana

BORING: ST-6

LOCATION:
See Boring Location Sketch

DRILLED BY: J. Mattheis METHOD: 3 1/4" HSA, Automatic DATE: 6/20/14 SCALE: 1"=4
Elev. | Depth | Symbol Description of Materials BPF |WL|MC Remarks
0.0 (%)
FILL: Sandy Lean Clay, low plasticity, trace gravel,
— brown, moist. § 10
| 30 ¥
FILL: Silty Sand, fine-grained, brown, moist.
_| § 5
] o
E 14
1 11.0
SILTY SAND, fine-grained, brown, moist to wet,
- ||| loose. (Alluvium) E
] 6
SM | §
] I 6
Jowol
~=| POORLY GRADED GRAVEL with SAND, fine- to
- = coarse-grained, light brown, waterbearing, medium v
~=| dense. (Alluvium) §
= 17
IRCRES
— = § 11
N = Water down 19" with
_ Seyel 29" of hollow-stem
L= auger in the ground.
303 | = 19 XVater not o(lgser;fledft?4
. — ry cave-in depth of 14
— END OF BORING immediately after
withdrawal of auger.

14-3228G

ST-6 page1ofl



Appendix 5:
100-Year & 500-Year

Preliminary Levee Cost Estimate



<<KL]

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 100-YEAR PROTECTION

Miles City Certified Levee

1/20/2015

Probable Levee Cost

No. Item Quantity Unit Unit Price Total Category
1 Property Buyouts 60 EA S 100,000.00 | S 6,000,000.00 Land
2 Mobilization 1 LS S 1,940,000.00 | $ 1,940,000.00 Mob
3 Site Clearing (Structure Removal, Tree Removal, Clearing & Grubbing) 1 LS S 3,000,000.00 | S 3,000,000.00 Levee
4 Top Soil Stripping 25,000 cYy S 200 (S 50,000.00 Levee
5 Top Soil Import 50,000 cY S 8.00| S 400,000.00 Levee
6 Imported Fill Material 350,000 cY S 10.00 | $ 3,500,000.00 Levee
7 Perforated Drainage Pipe 36,000 LF S 8.00| S 288,000.00 Levee
8 Coarse Aggregate 9,000 cYy S 15.00 | $ 135,000.00 Levee
9 Fine Aggregate 12,000 cy S 15.00 | S 180,000.00 Levee
10 Flood Wall 20,000 SF S 140.00 | S 2,800,000.00 Levee
11 Flood Wall Road Closure 2,000 SF S 85.00 | S 170,000.00 Levee
12 Flood Wall Road Closure Footing 500 SF S 725.00 | S 363,000.00 Levee
13 Storm Sewer Manholes 75 EA S 4,000.00 | $ 300,000.00 Levee
14 8" PVC Storm Sewer 4,000 LF S 35.00 | S 140,000.00 Levee
15 Connect to Existing Storm Sewer 75 EA S 1,500.00 | S 113,000.00 Levee
16 Levee O & M 1 LS S 100,000.00 | $ 100,000.00 Levee
17 Lift Station 4 EA S 350,000.00 | S 1,400,000.00 Lift
18 Remove Watermain 2,100 LF S 15.00 | $§ 32,000.00 Inf
19 Install Watermain 2,100 LF S 60.00 | S 126,000.00 Inf
20 Remove Sanitary Sewer 450 LF S 15.00 | S 7,000.00 Inf
21 Install Sanitary Sewer 450 LF S 40.00 | $ 18,000.00 Inf
22 Remove Storm Sewer 200 LF S 15.00 | S 3,000.00 Inf
23 Install Storm Sewer 200 LF S 75.00 | S 15,000.00 Inf
24 Removal of Bituminous Material 7,000 Sy S 3.00(S 21,000.00 Road
25 Type SP 12.5 Non Wearing Course Mixture 1,100 TON S 100.00 | $ 110,000.00 Road
26 Type sp 12.5 Wearing Course Mixture (2, B) 550 TON S 100.00 | S 55,000.00 Road
27 Bridge Modifications/Replacment 1 LS S 4,000,000.00 | $ 4,000,000.00 Road
28 Recreational Facilities 1 LS S 1,000,000.00 | $ 1,000,000.00 Const
29 Reinforced Concrete Levee Erosion Protection 5,000 SY S 75.00 | S 375,000.00 Levee
30 West Levee Stormwater Detention Pond 1 LS S 175,000.00 | $ 175,000.00 Levee
31 Turf Establishment 1 LS S 150,000.00 | $ 150,000.00 Const
32 Temporary Erosion Control 1 LS S 150,000.00 | $ 150,000.00 Const
33 Contractor Required Testing 1 LS S 150,000.00 | $ 150,000.00 Const
34 Traffic Control 1 LS S 100,000.00 | $ 100,000.00 Const

Subtotal| $ 27,366,000.00
Design & Construction Engineering| $ 4,110,000.00 | Engr
Contingency| $ 6,000,000.00 | Const
$

Total

37,000,000.00




Creek Re-Grading

No. Item Quantity Unit Unit Price Total
1 Grading 7,000 cY S 10.00 | $ 70,000.00 Channel
2 Culvert Crossings (Remove existing and replace) 9 EA S 25,000.00 | S 225,000.00 Channel
3 Pond Property 1 EA S 28,000.00 | S 28,000.00 Land
4 Pond to Mitigate Lost Storage (Grading, Control Structure, etc.) 1 LS S 1,335,000.00 | $ 1,335,000.00 Channel
Subtotal| S 1,658,000.00
Design & Construction Engineering| $ 249,000.00 | Engr
Contingency| $ 381,400.00 | Const
Total| S 2,300,000.00




<<KL]

1/20/2015

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 500-YEAR PROTECTION
Miles City Certified Levee

Probable Levee Cost

No. Item Quantity Unit Unit Price Total Category
1 Property Buyouts 60 EA S 100,000.00 | S 6,000,000.00 Land
2 Mobilization 1 LS S 2,040,000.00 | S 2,040,000.00 Mob
3 Site Clearing (Structure Removal, Tree Removal, Clearing & Grubbing) 1 LS S 3,000,000.00 | S 3,000,000.00 Levee
4 Top Soil Stripping 25,000 cYy S 2.00 (S 50,000.00 Levee
5 Top Soil Import 50,000 cY S 8.00(S 400,000.00 Levee
6 Imported Fill Material 450,000 cY S 10.00 | $ 4,500,000.00 Levee
7 Perforated Drainage Pipe 36,000 LF S 8.00|S 288,000.00 Levee
8 Coarse Aggregate 8,500 cYy S 15.00 | $ 128,000.00 Levee
9 Fine Aggregate 12,000 cy S 15.00 | S 180,000.00 Levee
10 Flood Wall 20,000 SF S 140.00 | S 2,800,000.00 Levee
11 Flood Wall Road Closure 2,000 SF S 85.00 | S 170,000.00 Levee
12 Flood Wall Road Closure Footing 500 SF S 725.00 | $§ 363,000.00 Levee
13 Storm Sewer Manholes 75 EA S 4,000.00 | $ 300,000.00 Levee
14 8" PVC Storm Sewer 4,000 LF S 35.00 | S 140,000.00 Levee
15 Connect to Existing Storm Sewer 75 EA S 1,500.00 | S 113,000.00 Levee
16 Levee O & M 1 LS S 100,000.00 | $ 100,000.00 Levee
17 Lift Station 4 EA S 350,000.00 | S 1,400,000.00 Lift
18 Remove Watermain 2,100 LF S 15.00 | $§ 32,000.00 Inf
19 Install Watermain 2,100 LF S 60.00 | S 126,000.00 Inf
20 Remove Sanitary Sewer 450 LF S 15.00 | S 7,000.00 Inf
21 Install Sanitary Sewer 450 LF S 40.00 | $ 18,000.00 Inf
22 Remove Storm Sewer 200 LF S 15.00 | S 3,000.00 Inf
23 Install Storm Sewer 200 LF S 75.00 | S 15,000.00 Inf
24 Removal of Bituminous Material 7,000 Sy S 300(S 21,000.00 Road
25 Type SP 12.5 Non Wearing Course Mixture 1,100 TON S 100.00 | $ 110,000.00 Road
26 Type sp 12.5 Wearing Course Mixture (2, B) 550 TON S 100.00 | S 55,000.00 Road
27 Bridge Modifications/Replacment 1 LS S 4,000,000.00 | $ 4,000,000.00 Road
28 Recreational Facilities 1 LS S 1,000,000.00 | S 1,000,000.00 Const
29 Reinforced Concrete Levee Erosion Protection 5,000 SY S 75.00 | S 375,000.00 Levee
30 West Levee Stormwater Detention Pond 1 LS S 175,000.00 | $ 175,000.00 Levee
31 Turf Establishment 1 LS S 150,000.00 | $ 150,000.00 Const
32 Temporary Erosion Control 1 LS S 150,000.00 | $ 150,000.00 Const
33 Contractor Required Testing 1 LS S 150,000.00 | $ 150,000.00 Const
34 Traffic Control 1 LS S 100,000.00 | $ 100,000.00 Const
Subtotal| $ 28,459,000.00
Design & Construction Engineering| $ 4,270,000.00 | Engr
Contingency| $ 6,550,000.00 | Const
$

Total

39,280,000.00




Creek Re-Grading

No. Item Quantity Unit Unit Price Total
1 Grading 7,000 cY S 10.00 | S 70,000.00 Channel
2 Culvert Crossings (Remove existing and replace) 9 EA S 25,000.00 | S 225,000.00 Channel
3 Pond Property 1 EA S 28,000.00 | S 28,000.00 Land
4 Pond to Mitigate Lost Storage (Grading, Control Structure, etc.) 1 LS S 1,335,000.00 | S 1,335,000.00 Channel
Subtotal| $ 1,658,000.00
Design & Construction Engineering| $ 250,000.00 | Engr
Contingency| $ 390,000.00 | Const
Total| $ 2,300,000.00






