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Project Summary

General:

Project Owner:
Project Contractor:

Project Consultant:

Designer:

Description:

HDD #4

Ref: BLANK

BLANK

Start Date: 03-01-2022
End Date: 03-01-2022

BLANK
BLANK
BLANK

BLANK

CHA

BLANK
BLANK, BLANK
BLANK BLANK
Phone: BLANK
Fax: BLANK
BLANK

BLANK
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Input Summary

Start Coordinate
End Coordinate
Project Length
Pipe Type

OD Classification
Pipe OD

Pipe DR

Pipe Thickness
Rod Length

Rod Diameter

Drill Rig Location

(0.00, 0.00, 122.36) ft
(631.40, 0.00, 121.70) ft
631.40 ft

HDPE

IPS

10.750 in

9.0

1.19 in

15.00 ft

3.51in

(0.00, 0.00, 0.00) ft
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Soil Summary

Number of Layers: 5

Soil Layer #1 USCS, Gravel (G), GM

Depth: 6.00 ft

Unit Weight: 120.0000 (dry), 140.0000 (sat) [1b/ft3]
Phi: 37.00, S.M.: 1000.00, Coh: 0.00 [psi]

Soil Layer #2 USCS, Silt (M), ML

Depth: 2.00 ft

Unit Weight: 80.0000 (dry), 100.0000 (sat) [1b/ft3]
Phi: 0.00, S.M.: 50.00, Coh: 4.40 [psi]

Soil Layer #3 USCS, Clay (C), CH

Depth: 15.50 ft

Unit Weight: 80.0000 (dry), 110.0000 (sat) [1b/ft3]
Phi: 0.00, S.M.: 300.00, Coh: 5.50 [psi]

Soil Layer #4 USCS, Clay (C), CH

Depth: 6.50 ft

Unit Weight: 70.0000 (dry), 100.0000 (sat) [1b/ft3]
Phi: 0.00, S.M.: 200.00, Coh: 3.10 [psi]

Soil Layer #5 USCS, Clay (C), CH

Depth: 10.00 ft

Unit Weight: 70.0000 (dry), 100.0000 (sat) [1b/ft3]
Phi: 0.00, S.M.: 200.00, Coh: 3.10 [psi]
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Bore Cross-Section View
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Bore Plan View
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Load Verifier Input Summary:

Pipe Application: Electrical Cable

Pipe Type: HDPE

Classification: IPS

Pipe OD: 10" (10.75")

Pipe DR: 9

Pipe Length: 645.00 ft

Internal Pressure: 0 psi

Borehole Diameter: 1.34400002161662 ft

Silo Width: 1.34400002161662 ft

Surface Surcharge: 0 psi

Short Term Modulus: 57500 psi

Long Term Modulus: 28200 psi

Short Term Poisson Ratio: 0.35

Long Term Poisson Ratio: 0.45

Pipe Unit Weight: 59.30500 1b/ft3

Allowable Tensile Stress (Short Term): 1200 psi
Allowable Tensile Stress (Long Term): 1100 psi
Allowable Compressive Stress (Short Term): 1150 psi
Allowable Compressive Stress (Long Term): 1150 psi
Surface-pipe friction coefficient at entrance: 0.5
Surface-pipe friction coefficient in borehole: 0.3
Pipe-soil friction angle: 30

Slurry Unit Weight: 93.64118 Ib/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi] Deformed
Earth Pressure 6.8
Water Pressure 7.9
Surface Surcharge 0.0
Internal Pressure 0.0
Net Pressure 14.7

Deflection
Earth Load Deflection 1.845
Buoyant Deflection 0.132
Reissner Effect 0
Net Deflection 1.978

Compressive Stress [psi]

Compressive Wall Stress 66.2
Installation Load Summary:

Forces/Stresses @Maximum Force

Pullback Force [Ib] 11031.9

Pullback Stress [psi] 307.7

Pullback Strain 5.351E-3

Bending Stress [psi] 0.0

Bending Strain 0

Tensile Stress [psi] 307.7

Tensile Strain 5.351E-3

Net External Pressure = 18.0 [psi ]
Buoyant Deflection = 0.1
Hydrokinetic Force = 567.6 1b

Collapsed

14.8
7.9
0.0
0.0
22.7

4.036
0.132
0

4.168

102.3

Absolute Maximum

11031.9
307.7
5.351E-3
25.8
4.479E-4
332.6
6.232E-3



Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter
Pilot Bore 0.00 in 8.00 in

1 8.00 in 12.00 in

2 12.00 in 16.13 in

Note: The maximum bore pressures presented in this table are the maximum values along the length of the bore
and not the maximum allowable at any point. The estimated maximum pressures should be compared to the

Estimated Maximum
Pressure (Avg.)

61.383 psi
61.145 psi
60.810 psi

Estimated Maximum
Pressure (Local)

48.194 psi
44.345 psi
43.969 psi

estimated circulating pressures along the bore to determine potential locations of inadvertant returns.

Estimated Circulating Pressure Summary

Active Shear Rate [rpm] Shear Stress [Fann Degrees|
No 600 37
No 300 32
No 200 29
Yes 100 25
Yes 6 17
No 3 15

Flow Rate (Q): 40.00 US (liquid) gallon/min
Drill Fluid Density: 68.700 1b/ft3
Rheological model: Bingham-Plastic

Plastic Viscosity (PV): 25.53

Yield Point (YP): 16.49

Effective Viscosity (cP): 1202.0
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Virtual Site

Z, Pipe Exit

Pipe Entry
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1.21

x104

Pull Back Force [Ib]

1.04

0.98

0.92

0.86

0.81

0.75

0.69

0.63

0.57

x101

0.00

5.87

11.74

17.61 2348 2935 3521 41.08 46.95 52.82 58.69 64.56
Length of pipe inside bore [ft]
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%102 Pull Back Stress [psi]
3.38

3.22

3.06

2.90

2.73

2.57

2.41

2.25

2.08

1.92

1.76

:
1.60 x10
0.00 587 11.74 17.61 2348 2935 3521 41.08 4695 52.82 5869 64.56

Length of pipe inside bore [ft]
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x101

2.83

Bending Stress [psi]

2.58

2.32

2.06

1.80

1.55

1.29

1.03

0.77

0.52

0.26

0.00

— Current

x101

0.00

5.87

11.74

17.61 2348 2935 3521 41.08 46.95 52.82 58.69 64.56
Length of pipe inside bore [ft]
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s %102 Axial Stress [psi]

3.47

3.28

3.10

2.9

2.72

2.53

2.35

2.16

1.97

1.78

:
1.60 x10
0.00 587 11.74 17.61 2348 2935 3521 41.08 4695 52.82 5869 64.56

Length of pipe inside bore [ft]
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Allowable Bore Pressure

6.75

x101

— Allowable (Avg.)

== Allowable (Local) = Limiting: Pilot (avg)

Maximum Allowable Bore Pressure

6.14

5.52

4.91

4.30

3.68

3.07

2.45

1.84

1.23

0.61

0.00

4
1
1
1
1
1
1
1
1
¥

-
’/
,/
4

-
—— o -

x101

0.00

5.82

11.64

17.46 23.28

29.11 34.93 40.75 46.57 52.39 58.21
Station

64.03
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= Allowable (Avg.)

== Allowable (Local) == Friction Loss == Static = Circulating

lIllll Potential Hydrofracture Locations

Allowable Bore Pressure

6.75

x101

Maximum Allowable Bore Pressure

6.14

5.52

4.91

4.30

3.68

3.07

2.45

1.84

1.23

0.61|f

0.00
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x101

0.00

5.82

11.64

17.46 23.28 29.11 34.93 40.75 46.57 52.39 58.21
Station

64.03
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In-service Load Summary:

Pressure [psi] Deformed
Earth Pressure 6.8
Water Pressure 7.9
Surface Surcharge 0.0
Internal Pressure 0.0
Net Pressure 14.7

Deflection
Earth Load Deflection 1.845
Buoyant Deflection 0.132
Reissner Effect 0
Net Deflection 1.978

Compressive Stress [psi]

Compressive Wall Stress 66.2
Installation Load Summary:

Forces/Stresses @Maximum Force

Pullback Force [Ib] 11031.9

Pullback Stress [psi] 307.7

Pullback Strain 5.351E-3

Bending Stress [psi] 0.0

Bending Strain 0

Tensile Stress [psi] 307.7

Tensile Strain 5.351E-3

Net External Pressure = 18.0 [psi ]
Buoyant Deflection = 0.1
Hydrokinetic Force = 567.6 1b

Collapsed

14.8
7.9
0.0
0.0
22.7

4.036
0.132
0

4.168

102.3

Absolute Maximum

11031.9
307.7
5.351E-3
25.8
4.479E-4
332.6
6.232E-3
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

BoreAid

Calculated
1.978

20.5

66.2

Calculated
0.065

30.5

332.6

Allowable
7.5

115.7
1150.0

Allowable
7.5

237.4
1200.0

Factor of Safety
3.8

5.6

17.4

Factor of Safety
115.8

7.8

3.6

Check
OK
OK
OK

Check
OK
OK
OK
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Generated Output

gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are
essential for accurate placement of new underground installations and avoidance of existing utilities.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of
existing utilities by potholing.
Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national
regulating authority.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility
cannot be precisely located, it must be shut off by the utility company.
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Input Summary

Start Coordinate
End Coordinate
Project Length
Pipe Type

OD Classification
Pipe OD

Pipe DR

Pipe Thickness
Rod Length

Rod Diameter

Drill Rig Location

(0.00, 0.00, 122.36) ft
(631.40, 0.00, 121.70) ft
631.40 ft

HDPE

IPS

2.3751in

9.0

0.26 in

15.00 ft

3.51n

(0.00, 0.00, 0.00) ft
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Load Verifier Input Summary:

Pipe Application: Electrical Cable

Pipe Type: HDPE

Classification: IPS

Pipe OD: 2" (2.375")

Pipe DR: 9

Pipe Length: 645.00 ft

Internal Pressure: 0 psi

Borehole Diameter: 0.531000018119812 ft

Silo Width: 0.531000018119812 ft

Surface Surcharge: 0 psi

Short Term Modulus: 57500 psi

Long Term Modulus: 28200 psi

Short Term Poisson Ratio: 0.35

Long Term Poisson Ratio: 0.45

Pipe Unit Weight: 59.30500 1b/ft3

Allowable Tensile Stress (Short Term): 1200 psi
Allowable Tensile Stress (Long Term): 1100 psi
Allowable Compressive Stress (Short Term): 1150 psi
Allowable Compressive Stress (Long Term): 1150 psi
Surface-pipe friction coefficient at entrance: 0.5
Surface-pipe friction coefficient in borehole: 0.3
Pipe-soil friction angle: 30

Slurry Unit Weight: 93.64118 Ib/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi] Deformed
Earth Pressure 6.8
Water Pressure 7.9
Surface Surcharge 0.0
Internal Pressure 0.0
Net Pressure 14.7

Deflection
Earth Load Deflection 1.845
Buoyant Deflection 0.029
Reissner Effect 0
Net Deflection 1.875

Compressive Stress [psi]

Compressive Wall Stress 66.2
Installation Load Summary:

Forces/Stresses @Maximum Force

Pullback Force [Ib] 648.1

Pullback Stress [psi] 370.3

Pullback Strain 6.440E-3

Bending Stress [psi] 0.0

Bending Strain 0

Tensile Stress [psi] 370.3

Tensile Strain 6.440E-3

Net External Pressure = 18.0 [psi ]
Buoyant Deflection = 0.0
Hydrokinetic Force = 137.3 1b

Collapsed
14.8

7.9

0.0

0.0

22.7

4.036
0.029
0

4.065

102.3

Absolute Maximum
648.1

370.3

6.440E-3

5.7

9.896E-5

375.2

6.623E-3
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

BoreAid

Calculated
1.875

20.5

66.2

Calculated
0.014

30.5

375.2

Allowable
7.5

116.7
1150.0

Allowable
7.5

235.8
1200.0

Factor of Safety
4.0

5.7

17.4

Factor of Safety
5243

7.7

32

Check
OK
OK
OK

Check
OK
OK
OK
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Generated Output

gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are
essential for accurate placement of new underground installations and avoidance of existing utilities.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of
existing utilities by potholing.
Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national
regulating authority.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility
cannot be precisely located, it must be shut off by the utility company.
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Project Summary

General: HDD#4A
Ref: Washington County, NY
Whitehall
Start Date: 02-28-2022
End Date: 02-28-2022

Project Owner: TDI
Project Contractor: KIEWIT
Project Consultant: CHA

Designer: MCS
CHA

BLANK
BLANK, BLANK
BLANK BLANK
Phone: BLANK
Fax: BLANK
BLANK

Description: BLANK
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Input Summary

Start Coordinate
End Coordinate
Project Length
Pipe Type

OD Classification
Pipe OD

Pipe DR

Pipe Thickness
Rod Length

Rod Diameter

Drill Rig Location

(0.00, 0.00, 115.42) ft
(766.00, 0.00, 155.33) ft
766.00 ft

HDPE

IPS

10.750 in

9.0

1.19 in

15.00 ft

3.51in

(0.00, 0.00, 0.00) ft
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Soil Summary

Number of Layers: 3

Soil Layer #1 USCS, Gravel (G), GM

Depth: 4.00 ft

Unit Weight: 120.0000 (dry), 140.0000 (sat) [1b/ft3]
Phi: 0.00, S.M.: 100.00, Coh: 0.00 [psi]

Soil Layer #2 USCS, Clay (C), CL

Depth: 8.00 ft

Unit Weight: 80.0000 (dry), 110.0000 (sat) [1b/ft3]
Phi: 0.00, S.M.: 200.00, Coh: 7.30 [psi]

Soil Layer #3 USCS, Clay (C), CH

Depth: 30.00 ft

Unit Weight: 70.0000 (dry), 100.0000 (sat) [1b/ft3]
Phi: 0.00, S.M.: 200.00, Coh: 8.70 [psi]
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Bore Cross-Section View
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Bore Plan View
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Load Verifier Input Summary:

Pipe Application: Electrical Cable

Pipe Type: HDPE

Classification: IPS

Pipe OD: 10" (10.75")

Pipe DR: 9

Pipe Length: 765.00 ft

Internal Pressure: 0 psi

Borehole Diameter: 1.34400002161662 ft

Silo Width: 1.34400002161662 ft

Surface Surcharge: 0 psi

Short Term Modulus: 57500 psi

Long Term Modulus: 28200 psi

Short Term Poisson Ratio: 0.35

Long Term Poisson Ratio: 0.45

Pipe Unit Weight: 59.30500 1b/ft3

Allowable Tensile Stress (Short Term): 1200 psi
Allowable Tensile Stress (Long Term): 1100 psi
Allowable Compressive Stress (Short Term): 1150 psi
Allowable Compressive Stress (Long Term): 1150 psi
Surface-pipe friction coefficient at entrance: 0.5
Surface-pipe friction coefficient in borehole: 0.3
Pipe-soil friction angle: 30

Slurry Unit Weight: 93.64118 Ib/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi] Deformed
Earth Pressure 16.1
Water Pressure 10.2
Surface Surcharge 0.0
Internal Pressure 0.0
Net Pressure 26.3

Deflection
Earth Load Deflection 4.378
Buoyant Deflection 0.132
Reissner Effect 0
Net Deflection 4.510

Compressive Stress [psi]

Compressive Wall Stress 118.4
Installation Load Summary:

Forces/Stresses @Maximum Force

Pullback Force [Ib] 12249.6

Pullback Stress [psi] 341.6

Pullback Strain 5.941E-3

Bending Stress [psi] 0.0

Bending Strain 0

Tensile Stress [psi] 341.6

Tensile Strain 5.941E-3

Net External Pressure = 18.7 [psi |
Buoyant Deflection = 0.1
Hydrokinetic Force = 567.6 1b

Collapsed

16.1
10.2
0.0
0.0
26.3

4.378
0.132
0

4.510

118.4

Absolute Maximum

12249.6
341.6
5.941E-3
25.8
4.479E-4
365.2
6.799E-3
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

BoreAid

Calculated
4.510

26.3

118.4

Calculated
0.065

26.8

365.2

Allowable
7.5

923
1150.0

Allowable
7.5

235.1
1200.0

Factor of Safety
1.7
3.5
9.7

Factor of Safety
115.8

8.8

33

Check
OK
OK
OK

Check
OK
OK
OK



Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter
Pilot Bore 0.00 in 8.00 in

1 8.00 in 12.00 in

2 12.00 in 16.13 in

Note: The maximum bore pressures presented in this table are the maximum values along the length of the bore
and not the maximum allowable at any point. The estimated maximum pressures should be compared to the

Estimated Maximum
Pressure (Avg.)

48.852 psi
48.776 psi
48.667 psi

Estimated Maximum
Pressure (Local)

62.230 psi
62.135 psi
61.999 psi

estimated circulating pressures along the bore to determine potential locations of inadvertant returns.

Estimated Circulating Pressure Summary

Active Shear Rate [rpm] Shear Stress [Fann Degrees|
No 600 37
No 300 32
No 200 29
Yes 100 25
Yes 6 17
No 3 15

Flow Rate (Q): 20.00 US (liquid) gallon/min
Drill Fluid Density: 68.700 1b/ft3
Rheological model: Bingham-Plastic

Plastic Viscosity (PV): 25.53

Yield Point (YP): 16.49

Effective Viscosity (cP): 2378.4

BoreAid
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Virtual Site

Z, Pipe Exit

Pipe Entry
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x104

1.35

Pull Back Force [Ib]

1.28

1.22

1.03

0.97

0.91

0.85

0.78

0.72

0.66

x101

0.00

6.96

13.92 20.89 27.85 3481 41.77 48.73 55.69 62.66 69.62 76.58
Length of pipe inside bore [ft]
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%102 Pull Back Stress [psi]
3.76

3.58

3.41

3.24

3.06

2.89

2.7

2.54

2.36

2.19

2.01

1
1.84 x10
0.00 696 13.92 20.89 27.85 34.81 41.77 48.73 55.69 62.66 69.62 76.58

Length of pipe inside bore [ft]




BoreAid

meer

Ven
Powered by v

x101

2.83

Bending Stress [psi]

2.58

2.32

2.06

1.80

1.55

1.29

1.03

0.77

0.52

0.26

0.00

— Current

x101

0.00

6.96

13.92 20.89 27.85 3481 41.77 48.73 55.69 62.66 69.62 76.58
Length of pipe inside bore [ft]
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i %102 Axial Stress [psi]

3.82

3.62

3.42

3.23

3.03

2.83

2.63

2.43

2.24

2.04

1
1.84 x10
0.00 696 13.92 20.89 27.85 34.81 41.77 48.73 55.69 62.66 69.62 76.58

Length of pipe inside bore [ft]
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Allowable Bore Pressure

1
Gi85210

=— Allowable (Avg.) == Allowable (Local)

= Limiting: Pilot (avg)

Maximum Allowable Bore Pressure

6.23

5.60

4.98

B
w
»

3.74

3.1

2.49

1.87

1.25

0.62

0.00

0.00

6.93

13.85 20.78 27.71

34.63 41.56
Station

48.48 55.41

62.34 69.26 76.19

x101



= Allowable (Avg.)

== Allowable (Local) == Friction Loss == Static = Circulating

lIllll Potential Hydrofracture Locations

x101

Maximum Allowable Bore Pressure

6.85

6.23

5.60

4.98

B
w
o

3.74

3.1

2.49

Allowable Bore Pressure

1.87

1.25

0.62

-
-
-
-
_———_————“

0.00
0.00

powered by ¥ | BoreAid

3463 4156 48.48 55.41
Station

6.93 13.85 20.78 27.71

x101

62.34 69.26 76.19
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Generated Output

gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are
essential for accurate placement of new underground installations and avoidance of existing utilities.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of
existing utilities by potholing.
Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national
regulating authority.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility
cannot be precisely located, it must be shut off by the utility company.
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Input Summary

Start Coordinate
End Coordinate
Project Length
Pipe Type

OD Classification
Pipe OD

Pipe DR

Pipe Thickness
Rod Length

Rod Diameter

Drill Rig Location

(0.00, 0.00, 115.42) ft
(766.00, 0.00, 155.33) ft
766.00 ft

HDPE

IPS

2.375in

9.0

0.26 in

15.00 ft

3.51in

(0.00, 0.00, 0.00) ft
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Load Verifier Input Summary:

Pipe Application: Electrical Cable

Pipe Type: HDPE

Classification: IPS

Pipe OD: 2" (2.375")

Pipe DR: 9

Pipe Length: 765.00 ft

Internal Pressure: 0 psi

Borehole Diameter: 0.531000018119812 ft

Silo Width: 0.531000018119812 ft

Surface Surcharge: 0 psi

Short Term Modulus: 57500 psi

Long Term Modulus: 28200 psi

Short Term Poisson Ratio: 0.35

Long Term Poisson Ratio: 0.45

Pipe Unit Weight: 59.30500 1b/ft3

Allowable Tensile Stress (Short Term): 1200 psi
Allowable Tensile Stress (Long Term): 1100 psi
Allowable Compressive Stress (Short Term): 1150 psi
Allowable Compressive Stress (Long Term): 1150 psi
Surface-pipe friction coefficient at entrance: 0.5
Surface-pipe friction coefficient in borehole: 0.3
Pipe-soil friction angle: 30

Slurry Unit Weight: 93.64118 Ib/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi] Deformed
Earth Pressure 16.1
Water Pressure 10.2
Surface Surcharge 0.0
Internal Pressure 0.0
Net Pressure 26.3

Deflection
Earth Load Deflection 4.378
Buoyant Deflection 0.029
Reissner Effect 0
Net Deflection 4.407

Compressive Stress [psi]

Compressive Wall Stress 118.4
Installation Load Summary:

Forces/Stresses @Maximum Force

Pullback Force [Ib] 707.5

Pullback Stress [psi] 404.2

Pullback Strain 7.030E-3

Bending Stress [psi] 0.0

Bending Strain 0

Tensile Stress [psi] 404.2

Tensile Strain 7.030E-3

Net External Pressure = 18.7 [psi |
Buoyant Deflection = 0.0
Hydrokinetic Force = 137.3 1b

Collapsed
16.1
10.2

0.0

0.0

26.3

4.378
0.029
0

4.407

118.4

Absolute Maximum

707.5
404.2
7.030E-3
5.7
9.896E-5
407.7
7.190E-3
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

BoreAid

Calculated
4.407

26.3

118.4

Calculated
0.014

26.8

407.7

Allowable
7.5

93.1
1150.0

Allowable
7.5

233.4
1200.0

Factor of Safety
1.7
3.5
9.7

Factor of Safety
5243

8.7

2.9

Check
OK
OK
OK

Check
OK
OK
OK
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Generated Output

gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are
essential for accurate placement of new underground installations and avoidance of existing utilities.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of
existing utilities by potholing.
Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national
regulating authority.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility
cannot be precisely located, it must be shut off by the utility company.



Project Summary

General: HDD #5
Start Date: 02-28-2022
End Date: 02-28-2022
Designer: MCS
CHA
Description:
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Input Summary

Start Coordinate
End Coordinate
Project Length
Pipe Type

OD Classification
Pipe OD

Pipe DR

Pipe Thickness
Rod Length

Rod Diameter

Drill Rig Location

(0.00, 0.00, 123.02) ft
(710.00, 0.00, 122.00) ft
710.00 ft

HDPE

IPS

10.750 in

9.0

1.19 in

15.00 ft

3.51in

(0.00, 0.00, 0.00) ft
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Soil Summary

Number of Layers: 3

Soil Layer #1 USCS, Gravel (G), GM

Depth: 4.00 ft

Unit Weight: 120.0000 (dry), 140.0000 (sat) [1b/ft3]
Phi: 0.00, S.M.: 100.00, Coh: 0.00 [psi]

Soil Layer #2 USCS, Clay (C), CL

Depth: 8.00 ft

Unit Weight: 70.0000 (dry), 100.0000 (sat) [1b/ft3]
Phi: 0.00, S.M.: 200.00, Coh: 7.30 [psi]

Soil Layer #3 USCS, Clay (C), CH

Depth: 30.00 ft

Unit Weight: 70.0000 (dry), 100.0000 (sat) [1b/ft3]
Phi: 0.00, S.M.: 200.00, Coh: 8.70 [psi]
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Bore Cross-Section View
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Load Verifier Input Summary:

Pipe Application: Electrical Cable

Pipe Type: HDPE

Classification: IPS

Pipe OD: 10" (10.75")

Pipe DR: 9

Pipe Length: 720.00 ft

Internal Pressure: 0 psi

Borehole Diameter: 1.34400002161662 ft

Silo Width: 1.34400002161662 ft

Surface Surcharge: 0 psi

Short Term Modulus: 57500 psi

Long Term Modulus: 28200 psi

Short Term Poisson Ratio: 0.35

Long Term Poisson Ratio: 0.45

Pipe Unit Weight: 59.30500 1b/ft3

Allowable Tensile Stress (Short Term): 1200 psi
Allowable Tensile Stress (Long Term): 1100 psi
Allowable Compressive Stress (Short Term): 1150 psi
Allowable Compressive Stress (Long Term): 1150 psi
Surface-pipe friction coefficient at entrance: 0.5
Surface-pipe friction coefficient in borehole: 0.3
Pipe-soil friction angle: 30

Slurry Unit Weight: 93.64118 Ib/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi] Deformed
Earth Pressure 11.6
Water Pressure 12.8
Surface Surcharge 0.0
Internal Pressure 0.0
Net Pressure 24.5

Deflection
Earth Load Deflection 3.183
Buoyant Deflection 0.132
Reissner Effect 0
Net Deflection 3.315

Compressive Stress [psi]

Compressive Wall Stress 110.1
Installation Load Summary:

Forces/Stresses @Maximum Force

Pullback Force [Ib] 12466.7

Pullback Stress [psi] 347.7

Pullback Strain 6.047E-3

Bending Stress [psi] 0.0

Bending Strain 0

Tensile Stress [psi] 347.7

Tensile Strain 6.047E-3

Net External Pressure = 18.8 [psi |
Buoyant Deflection = 0.1
Hydrokinetic Force = 567.6 1b

Collapsed
11.6
12.8

0.0

0.0

24.5

3.183
0.132
0

3.315

110.1

Absolute Maximum

12466.7
347.7
6.047E-3
25.8
4.479E-4
372.7
6.930E-3
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

BoreAid

Calculated
3.315

254

110.1

Calculated
0.065

354

372.7

Allowable
7.5

103.3
1150.0

Allowable
7.5

2353
1200.0

Factor of Safety
23

4.1

10.4

Factor of Safety
115.8

6.6

32

Check
OK
OK
OK

Check
OK
OK
OK



Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter
Pilot Bore 0.00 in 8.00 in

1 8.00 in 12.00 in

2 12.00 in 16.13 in

Note: The maximum bore pressures presented in this table are the maximum values along the length of the bore
and not the maximum allowable at any point. The estimated maximum pressures should be compared to the

Estimated Maximum
Pressure (Avg.)

58.142 psi
58.061 psi
57.944 psi

Estimated Maximum
Pressure (Local)

60.390 psi
60.307 psi
60.188 psi

estimated circulating pressures along the bore to determine potential locations of inadvertant returns.

Estimated Circulating Pressure Summary

Active Shear Rate [rpm] Shear Stress [Fann Degrees|
No 600 37
No 300 32
No 200 29
Yes 100 25
Yes 6 17
No 3 15

Flow Rate (Q): 40.00 US (liquid) gallon/min
Drill Fluid Density: 68.700 1b/ft3
Rheological model: Bingham-Plastic

Plastic Viscosity (PV): 25.53

Yield Point (YP): 16.49

Effective Viscosity (cP): 1202.0

BoreAid

Vermeer

Powered by 4
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Virtual Site

Z. Pipe Exit

Pipe Entry
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x104

1.37

Pull Back Force [Ib]

1.30

1.24

1.03

0.97

0.90

0.83

0.76

0.69

0.63

x101

0.00

6.55

13.10

19.66 26.21 32.76 39.31 45.86 52.41
Length of pipe inside bore [ft]

58.97 6552 72.07
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%102 Pull Back Stress [psi]
3.82

3.64

3.45

3.26

3.07

2.88

2.69

2.50

2.31

2.13

1.94

:
1.75 x10
0.00 655 13.10 19.66 2621 3276 39.31 4586 5241 5897 6552 72.07

Length of pipe inside bore [ft]
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- <101 Bending Stress [psi]

2.58

2.32

2.06

1.80

1.55

1.29

1.03

0.77

0.52

0.26

0.00 x101
0.00 655 13.10 19.66 2621 3276 39.31 4586 5241 5897 6552 72.07

Length of pipe inside bore [ft]
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i %102 Axial Stress [psi]

3.89

3.67

3.46

3.24

3.03

2.82

2.60

2.39

2.18

1.96

:
1.75 x10
0.00 655 13.10 19.66 2621 3276 39.31 4586 5241 5897 6552 72.07

Length of pipe inside bore [ft]
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Allowable Bore Pressure

1
6.64 X190

— Allowable (Avg.)

== Allowable (Local)

= Limiting: Pilot (avg)

Maximum Allowable Bore Pressure

6.04

5.43

o
N
-

1.81

1.21

0.60

0.00

x101

0.00

6.49

12.98

19.47 25.96

32.44 38.93
Station

4542 51.91

58.40 64.89 71.38



— Allowable (Avg.) == Allowable (Local) =— Friction Loss = Static == Circulating [||||| Potential Hydrofracture Locations

<101 Maximum Allowable Bore Pressure

6.64

6.04 e,

5.43 2
\\

4.83 i
\
\

4.23 0

3.62

3.02

2.41

Allowable Bore Pressure

1.81

1.21

0.60

x101
5840 64.89 71.38

0.00
0.00 6.49 1298 1947 2596 3244 38.93 4542 51.91
Station

powered by ¥ | BoreAid



¥ | BoreAid

Generated Output

gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are
essential for accurate placement of new underground installations and avoidance of existing utilities.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of
existing utilities by potholing.
Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national
regulating authority.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility
cannot be precisely located, it must be shut off by the utility company.
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Input Summary

Start Coordinate
End Coordinate
Project Length
Pipe Type

OD Classification
Pipe OD

Pipe DR

Pipe Thickness
Rod Length

Rod Diameter

Drill Rig Location

(0.00, 0.00, 123.02) ft
(710.00, 0.00, 122.00) ft
710.00 ft

HDPE

IPS

2.375in

9.0

0.26 in

15.00 ft

3.51in

(0.00, 0.00, 0.00) ft
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Load Verifier Input Summary:

Pipe Application: Electrical Cable

Pipe Type: HDPE

Classification: IPS

Pipe OD: 2" (2.375")

Pipe DR: 9

Pipe Length: 720.00 ft

Internal Pressure: 0 psi

Borehole Diameter: 0.531000018119812 ft

Silo Width: 0.531000018119812 ft

Surface Surcharge: 0 psi

Short Term Modulus: 57500 psi

Long Term Modulus: 28200 psi

Short Term Poisson Ratio: 0.35

Long Term Poisson Ratio: 0.45

Pipe Unit Weight: 59.30500 1b/ft3

Allowable Tensile Stress (Short Term): 1200 psi
Allowable Tensile Stress (Long Term): 1100 psi
Allowable Compressive Stress (Short Term): 1150 psi
Allowable Compressive Stress (Long Term): 1150 psi
Surface-pipe friction coefficient at entrance: 0.5
Surface-pipe friction coefficient in borehole: 0.3
Pipe-soil friction angle: 30

Slurry Unit Weight: 93.64118 Ib/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi] Deformed
Earth Pressure 11.6
Water Pressure 12.8
Surface Surcharge 0.0
Internal Pressure 0.0
Net Pressure 24.5

Deflection
Earth Load Deflection 3.183
Buoyant Deflection 0.029
Reissner Effect 0
Net Deflection 3.212

Compressive Stress [psi]

Compressive Wall Stress 110.1
Installation Load Summary:

Forces/Stresses @Maximum Force

Pullback Force [Ib] 718.1

Pullback Stress [psi] 410.3

Pullback Strain 7.136E-3

Bending Stress [psi] 0.0

Bending Strain 0

Tensile Stress [psi] 410.3

Tensile Strain 7.136E-3

Net External Pressure = 18.8 [psi |
Buoyant Deflection = 0.0
Hydrokinetic Force = 137.3 1b

Collapsed
11.6
12.8

0.0

0.0

24.5

3.183
0.029
0

3.212

110.1

Absolute Maximum
718.1

410.3

7.136E-3

5.7

9.896E-5

415.2

7.321E-3
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

BoreAid

Calculated
3.212

254

110.1

Calculated
0.014

354

415.2

Allowable
7.5

104.3
1150.0

Allowable
7.5

233.6
1200.0

Factor of Safety
23

4.1

10.4

Factor of Safety
5243

6.6

2.9

Check
OK
OK
OK

Check
OK
OK
OK
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Generated Output

gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are
essential for accurate placement of new underground installations and avoidance of existing utilities.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of
existing utilities by potholing.
Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national
regulating authority.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility
cannot be precisely located, it must be shut off by the utility company.
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Project Summary

General:

Designer:

Description:

HDD #6
Start Date: 02-24-2022
End Date: 02-24-2022

MCS/mdb
CHA

Noth to south
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Input Summary

Start Coordinate
End Coordinate
Project Length
Pipe Type

OD Classification
Pipe OD

Pipe DR

Pipe Thickness
Rod Length

Rod Diameter

Drill Rig Location

(0.00, 0.00, 120.32) ft
(1451.00, 0.00, 116.43) ft
1451.00 ft

HDPE

IPS

10.750 in

9.0

1.19 in

15.00 ft

3.51in

(0.00, 0.00, 0.00) ft



Soil Summary
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Number of Layers: 5

Soil Layer #1 USCS, Silt (M), ML

From Assistant

Unit Weight: 80.0000 (dry), 100.0000 (sat) [1b/ft3]
Phi: 28.00, S.M.: 50.00, Coh: 0.00 [psi]

Soil Layer #2 USCS, Clay (C), CL

From Assistant

Unit Weight: 80.0000 (dry), 110.0000 (sat) [1b/ft3]
Phi: 0.00, S.M.: 300.00, Coh: 5.50 [psi]

Soil Layer #3 USCS, Silt (M), ML

From Assistant

Unit Weight: 80.0000 (dry), 100.0000 (sat) [1b/ft3]
Phi: 28.00, S.M.: 50.00, Coh: 0.00 [psi]

Soil Layer #4 USCS, Sand (S), SP

From Assistant

Unit Weight: 110.0000 (dry), 125.0000 (sat) [1b/ft3]
Phi: 34.00, S.M.: 500.00, Coh: 0.00 [psi]

Soil Layer #5 USCS, Clay (C), CL

From Assistant

Unit Weight: 75.0000 (dry), 105.0000 (sat) [1b/ft3]
Phi: 0.00, S.M.: 250.00, Coh: 4.30 [psi]
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Bore Cross-Section View
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Bore Plan View
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Load Verifier Input Summary:

Pipe Application: Electrical Cable

Pipe Type: HDPE

Classification: IPS

Pipe OD: 10" (10.75")

Pipe DR: 9

Pipe Length: 1470.00 ft

Internal Pressure: 0 psi

Borehole Diameter: 1.34400002161662 ft

Silo Width: 1.34400002161662 ft

Surface Surcharge: 0 psi

Short Term Modulus: 57500 psi

Long Term Modulus: 28200 psi

Short Term Poisson Ratio: 0.35

Long Term Poisson Ratio: 0.45

Pipe Unit Weight: 59.30500 1b/ft3

Allowable Tensile Stress (Short Term): 1200 psi
Allowable Tensile Stress (Long Term): 1100 psi
Allowable Compressive Stress (Short Term): 1150 psi
Allowable Compressive Stress (Long Term): 1150 psi
Surface-pipe friction coefficient at entrance: 0.5
Surface-pipe friction coefficient in borehole: 0.3
Pipe-soil friction angle: 30

Slurry Unit Weight: 93.64118 Ib/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi] Deformed
Earth Pressure 3.2
Water Pressure 12.2
Surface Surcharge 0.0
Internal Pressure 0.0
Net Pressure 154
Deflection
Earth Load Deflection 1.694
Buoyant Deflection 0.132
Reissner Effect 0
Net Deflection 1.826
Compressive Stress [psi]
Compressive Wall Stress 69.1
Installation Load Summary:
Forces/Stresses @Maximum Force
Pullback Force [Ib] 24196.2
Pullback Stress [psi] 674.8
Pullback Strain 1.174E-2
Bending Stress [psi] 0.0
Bending Strain 0
Tensile Stress [psi] 674.8
Tensile Strain 1.174E-2

Net External Pressure = 20.2 [psi |
Buoyant Deflection = 0.1
Hydrokinetic Force = 567.6 1b

Collapsed
14.7
12.2

0.0

0.0

26.9

4.199
0.132
0

4.331

120.9

Absolute Maximum

24196.2
674.8
1.174E-2
25.8
4.479E-4
694.8
1.253E-2
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

BoreAid

Calculated
1.826

21.7

69.1

Calculated
0.065

31.7

694.8

Allowable
7.5

123.0
1150.0

Allowable
7.5

214.3
1200.0

Factor of Safety
4.1

5.7

16.6

Factor of Safety
115.8

6.8

1.7

Check
OK
OK
OK

Check
OK
OK
OK



Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter
Pilot Bore 0.00 in 8.00 in

1 8.00 in 12.00 in

2 12.00 in 16.13 in

Note: The maximum bore pressures presented in this table are the maximum values along the length of the bore
and not the maximum allowable at any point. The estimated maximum pressures should be compared to the

Estimated Maximum
Pressure (Avg.)

75.791 psi
75.449 psi
74.968 psi

Estimated Maximum
Pressure (Local)

85.829 psi
84.758 psi
83.299 psi

estimated circulating pressures along the bore to determine potential locations of inadvertant returns.

Estimated Circulating Pressure Summary

Active Shear Rate [rpm] Shear Stress [Fann Degrees|
No 600 37
No 300 32
No 200 29
Yes 100 25
Yes 6 17
No 3 15

Flow Rate (Q): 40.00 US (liquid) gallon/min
Drill Fluid Density: 68.700 1b/ft3
Rheological model: Bingham-Plastic

Plastic Viscosity (PV): 25.53

Yield Point (YP): 16.49

Effective Viscosity (cP): 1202.0

BoreAid

Vermeer
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2.66

2.53

2.40

2.28

2.15

2.02

1.89

1.76

1.63

1.50

1.38

1.25

Pull Back Force [Ib]

x104
x102
0.00 134 268 401 535 669 803 936 1070 12.04 13.38 14.72

Length of pipe inside bore [ft]
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%102 Pull Back Stress [psi]
7.42

7.06

6.71

6.35

5.99

5.63

5.27

4.91

4.55

4.20

3.84

3.48 x102
000 134 268 401 535 669 803 936 1070 12.04 13.38 14.72

Length of pipe inside bore [ft]
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x101

2.83

Bending Stress [psi]

2.58

2.32

2.06

1.80

1.55

1.29

1.03

0.77

0.52

0.26

0.00

— Current

x102

0.00

1.34

2.68

4.01

535 669 8.03 936 10.70
Length of pipe inside bore [ft]

12.04

13.38

14.72
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i %102 Axial Stress [psi]

7.26

6.89

6.51

6.13

5.75

5.37

4.99

4.61

4.24

3.86

3.48 x102
000 134 268 401 535 669 803 936 1070 12.04 13.38 14.72

Length of pipe inside bore [ft]




= Limiting: Pilot (avg)

== Allowable (Local)

— Allowable (Avg.)
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= Allowable (Avg.)

==Allowable (Local)

= Friction Loss

= Static == Circulating

lIllll Potential Hydrofracture Locations

Allowable Bore Pressure

9.44

8.58

7.72

6.87

6.01

5.15

4.29

3.43

2.57

1.72

0.86

0.00

x101

Maximum Allowable Bore Pressure

3 T -

e e

~,

x102

1.33

2.65

3.98

5.30

6.63 7.95
Station

9.28

10.60

11.93

13.25

14.58
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Generated Output

gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are
essential for accurate placement of new underground installations and avoidance of existing utilities.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of
existing utilities by potholing.
Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national
regulating authority.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility
cannot be precisely located, it must be shut off by the utility company.
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Input Summary

Start Coordinate
End Coordinate
Project Length
Pipe Type

OD Classification
Pipe OD

Pipe DR

Pipe Thickness
Rod Length

Rod Diameter

Drill Rig Location

(0.00, 0.00, 120.32) ft
(1451.00, 0.00, 116.43) ft
1451.00 ft

HDPE

IPS

2.375in

9.0

0.26 in

15.00 ft

3.51in

(0.00, 0.00, 0.00) ft
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Load Verifier Input Summary:

Pipe Application: Electrical Cable

Pipe Type: HDPE

Classification: IPS

Pipe OD: 2" (2.375")

Pipe DR: 9

Pipe Length: 1470.00 ft

Internal Pressure: 0 psi

Borehole Diameter: 0.531000018119812 ft

Silo Width: 0.531000018119812 ft

Surface Surcharge: 0 psi

Short Term Modulus: 57500 psi

Long Term Modulus: 28200 psi

Short Term Poisson Ratio: 0.35

Long Term Poisson Ratio: 0.45

Pipe Unit Weight: 59.30500 1b/ft3

Allowable Tensile Stress (Short Term): 1200 psi
Allowable Tensile Stress (Long Term): 1100 psi
Allowable Compressive Stress (Short Term): 1150 psi
Allowable Compressive Stress (Long Term): 1150 psi
Surface-pipe friction coefficient at entrance: 0.5
Surface-pipe friction coefficient in borehole: 0.3
Pipe-soil friction angle: 30

Slurry Unit Weight: 93.64118 Ib/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi] Deformed
Earth Pressure 1.3
Water Pressure 12.2
Surface Surcharge 0.0
Internal Pressure 0.0
Net Pressure 13.5
Deflection
Earth Load Deflection 1.694
Buoyant Deflection 0.029
Reissner Effect 0
Net Deflection 1.723
Compressive Stress [psi]
Compressive Wall Stress 60.5
Installation Load Summary:
Forces/Stresses @Maximum Force
Pullback Force [Ib] 1290.6
Pullback Stress [psi] 737.4
Pullback Strain 1.282E-2
Bending Stress [psi] 0.0
Bending Strain 0
Tensile Stress [psi] 737.4
Tensile Strain 1.282E-2

Net External Pressure = 20.2 [psi |
Buoyant Deflection = 0.0
Hydrokinetic Force = 137.3 1b

Collapsed
14.7
12.2

0.0

0.0

26.9

4.199
0.029
0

4.229

120.9

Absolute Maximum

1290.6
737.4
1.282E-2
5.7
9.896E-5
737.4
1.292E-2
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

BoreAid

Calculated
1.723

21.7

60.5

Calculated
0.014

31.7

737.4

Allowable
7.5

132.0
1150.0

Allowable
7.5

212.0
1200.0

Factor of Safety
4.4

6.1

19.0

Factor of Safety
5243

6.7

1.6

Check
OK
OK
OK

Check
OK
OK
OK
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Generated Output

gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are
essential for accurate placement of new underground installations and avoidance of existing utilities.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of
existing utilities by potholing.
Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national
regulating authority.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility
cannot be precisely located, it must be shut off by the utility company.



Project Summary

General: HDD #7
Start Date: 02-23-2022
End Date: 02-23-2022
Designer: MCS
CHA
Description:
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Input Summary

Start Coordinate (0.00, 0.00, 118.40) ft

powered by ¥ | BoreAid

End Coordinate (1305.00, 0.00, 124.40) ft
Project Length 1305.00 ft

Pipe Type HDPE

OD Classification IPS

Pipe OD 10.750 in

Pipe DR 9.0

Pipe Thickness 1.19in

Rod Length 15.00 ft

Rod Diameter 3.51in

Drill Rig Location

(0.00, 0.00, 0.00) ft
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Soil Summary

Number of Layers: 3

Soil Layer #1 USCS, Sand (S), SP

From Assistant

Unit Weight: 110.0000 (dry), 125.0000 (sat) [1b/ft3]
Phi: 34.00, S.M.: 500.00, Coh: 0.00 [psi]

Soil Layer #2 USCS, Clay (C), CL

From Assistant

Unit Weight: 100.0000 (dry), 120.0000 (sat) [1b/ft3]
Phi: 0.00, S.M.: 400.00, Coh: 5.60 [psi]

Soil Layer #3 USCS, Clay (C), CH

From Assistant

Unit Weight: 70.0000 (dry), 100.0000 (sat) [1b/ft3]
Phi: 0.00, S.M.: 200.00, Coh: 3.10 [psi]



Powered by v | BoreAid

Bore Cross-Section View
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Load Verifier Input Summary:

Pipe Application: Electrical Cable

Pipe Type: HDPE

Classification: IPS

Pipe OD: 10" (10.75")

Pipe DR: 9

Pipe Length: 1320.00 ft

Internal Pressure: 0 psi

Borehole Diameter: 1.34400002161662 ft

Silo Width: 1.34400002161662 ft

Surface Surcharge: 0 psi

Short Term Modulus: 57500 psi

Long Term Modulus: 28200 psi

Short Term Poisson Ratio: 0.35

Long Term Poisson Ratio: 0.45

Pipe Unit Weight: 59.30500 1b/ft3

Allowable Tensile Stress (Short Term): 1200 psi
Allowable Tensile Stress (Long Term): 1100 psi
Allowable Compressive Stress (Short Term): 1150 psi
Allowable Compressive Stress (Long Term): 1150 psi
Surface-pipe friction coefficient at entrance: 0.5
Surface-pipe friction coefficient in borehole: 0.3
Pipe-soil friction angle: 30

Slurry Unit Weight: 93.64118 Ib/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi] Deformed
Earth Pressure 13.7
Water Pressure 20.3
Surface Surcharge 0.0
Internal Pressure 0.0
Net Pressure 34.0

Deflection
Earth Load Deflection 3.740
Buoyant Deflection 0.132
Reissner Effect 0
Net Deflection 3.872

Compressive Stress [psi]

Compressive Wall Stress 153.1
Installation Load Summary:

Forces/Stresses @Maximum Force

Pullback Force [Ib] 22225.7

Pullback Stress [psi] 619.8

Pullback Strain 1.078E-2

Bending Stress [psi] 0.0

Bending Strain 0

Tensile Stress [psi] 619.8

Tensile Strain 1.078E-2

Net External Pressure = 34.9 [psi |
Buoyant Deflection = 0.1
Hydrokinetic Force = 567.6 1b

Collapsed
16.8
20.3

0.0

0.0

37.1

4.571
0.132
0

4.703

166.8

Absolute Maximum

22225.7
619.8
1.078E-2
25.8
4.479E-4
642.8
1.163E-2
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

BoreAid

Calculated
3.872

36.0

153.1

Calculated
0.065

459

642.8

Allowable
7.5

97.7
1150.0

Allowable
7.5

218.1
1200.0

Factor of Safety
1.9
2.7
7.5

Factor of Safety
115.8

4.7

1.9

Check
OK
OK
OK

Check
OK
OK
OK



Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter
Pilot Bore 0.00 in 8.00 in

1 8.00 in 12.00 in

2 12.00 in 16.13 in

Note: The maximum bore pressures presented in this table are the maximum values along the length of the bore
and not the maximum allowable at any point. The estimated maximum pressures should be compared to the

Estimated Maximum
Pressure (Avg.)

59.964 psi
59.926 psi
59.871 psi

Estimated Maximum
Pressure (Local)

53.067 psi
53.023 psi
52.961 psi

estimated circulating pressures along the bore to determine potential locations of inadvertant returns.

Estimated Circulating Pressure Summary

Active Shear Rate [rpm] Shear Stress [Fann Degrees|
No 600 37
No 300 32
No 200 29
Yes 100 25
Yes 6 17
No 3 15

Flow Rate (Q): 40.00 US (liquid) gallon/min
Drill Fluid Density: 68.670 1b/ft3
Rheological model: Bingham-Plastic

Plastic Viscosity (PV): 25.53

Yield Point (YP): 16.49

Effective Viscosity (cP): 1202.0

BoreAid

Vermeer
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2.44

2.32

2.20

2.08

1.96

1.84

1.72

1.60

1.48

1.36

1.24

1.12

Pull Back Force [Ib]

x104
x102
0.00 120 240 360 4.80 601 721 841 961 1081 1201 13.21

Length of pipe inside bore [ft]
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%102 Pull Back Stress [psi]
6.82

6.48

6.15

5.81

5.48

5.14

4.81

4.47

4.14

3.80

3.47

3.13 x102
000 120 240 360 480 601 721 841 961 1081 1201 13.21

Length of pipe inside bore [ft]
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x101

2.83

Bending Stress [psi]

2.58

2.32

2.06

1.80

1.55

1.29

1.03

0.77

0.52

0.26

0.00

— Current

x102

0.00

1.20

2.40

360 480 6.01 7.21 8.41 9.61
Length of pipe inside bore [ft]

10.81

12.01

13.21
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7.07

6.71

6.35

6.00

5.64

5.28

4.92

4.56

4.21

3.85

3.49

3.13

Axial Stress [psi]

x102
x102
0.00 120 240 360 4.80 601 721 841 961 1081 1201 13.21

Length of pipe inside bore [ft]



Allowable Bore Pressure

Powered by v;",m’u | BoreAid

— Allowable (Avg.) == Allowable (Local) = Limiting: Pilot (avg)

<101 Maximum Allowable Bore Pressure
6.60

6.00

5.40

4.80

4.20
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Station
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= Allowable (Avg.)

==Allowable (Local)

= Friction Loss == Static == Circulating

lIllll Potential Hydrofracture Locations

1
6.60 X190

Maximum Allowable Bore Pressure

6.00

5.40

4.80

4.20

3.60

3.00

2.40

Allowable Bore Pressure

1.80

1.20

0.60f

0.00

x102

0.00

1.19 238 3.58

4.77 5.96 7.15 8.35 9.54
Station

10.73 11.92 13.11
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Generated Output

gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are
essential for accurate placement of new underground installations and avoidance of existing utilities.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of
existing utilities by potholing.
Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national
regulating authority.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility
cannot be precisely located, it must be shut off by the utility company.
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Input Summary

Start Coordinate
End Coordinate
Project Length
Pipe Type

OD Classification
Pipe OD

Pipe DR

Pipe Thickness
Rod Length

Rod Diameter

Drill Rig Location

(0.00, 0.00, 118.40) ft
(1305.00, 0.00, 124.40) ft
1305.00 ft

HDPE

IPS

2.375in

9.0

0.26 in

15.00 ft

3.51in

(0.00, 0.00, 0.00) ft
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Load Verifier Input Summary:

Pipe Application: Electrical Cable

Pipe Type: HDPE

Classification: IPS

Pipe OD: 2" (2.375")

Pipe DR: 9

Pipe Length: 1320.00 ft

Internal Pressure: 0 psi

Borehole Diameter: 0.531000018119812 ft

Silo Width: 0.531000018119812 ft

Surface Surcharge: 0 psi

Short Term Modulus: 57500 psi

Long Term Modulus: 28200 psi

Short Term Poisson Ratio: 0.35

Long Term Poisson Ratio: 0.45

Pipe Unit Weight: 59.30500 1b/ft3

Allowable Tensile Stress (Short Term): 1200 psi
Allowable Tensile Stress (Long Term): 1100 psi
Allowable Compressive Stress (Short Term): 1150 psi
Allowable Compressive Stress (Long Term): 1150 psi
Surface-pipe friction coefficient at entrance: 0.5
Surface-pipe friction coefficient in borehole: 0.3
Pipe-soil friction angle: 30

Slurry Unit Weight: 93.64118 Ib/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi] Deformed
Earth Pressure 13.7
Water Pressure 20.3
Surface Surcharge 0.0
Internal Pressure 0.0
Net Pressure 34.0

Deflection
Earth Load Deflection 3.740
Buoyant Deflection 0.029
Reissner Effect 0
Net Deflection 3.769

Compressive Stress [psi]

Compressive Wall Stress 153.1
Installation Load Summary:

Forces/Stresses @Maximum Force

Pullback Force [Ib] 1194.4

Pullback Stress [psi] 682.5

Pullback Strain 1.187E-2

Bending Stress [psi] 0.0

Bending Strain 0

Tensile Stress [psi] 682.5

Tensile Strain 1.187E-2

Net External Pressure = 34.9 [psi |
Buoyant Deflection = 0.0
Hydrokinetic Force = 137.3 1b

Collapsed
16.8
20.3

0.0

0.0

37.1

4.571
0.029
0

4.600

166.8

Absolute Maximum

1194.4
682.5
1.187E-2
5.7
9.896E-5
685.4
1.202E-2
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

BoreAid

Calculated
3.769

36.0

153.1

Calculated
0.014

459

685.4

Allowable
7.5

98.6
1150.0

Allowable
7.5

216.0
1200.0

Factor of Safety
2.0
2.7
7.5

Factor of Safety
5243

4.7

1.8

Check
OK
OK
OK

Check
OK
OK
OK
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Generated Output

gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are
essential for accurate placement of new underground installations and avoidance of existing utilities.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of
existing utilities by potholing.
Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national
regulating authority.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility
cannot be precisely located, it must be shut off by the utility company.



Project Summary

HDD #8 - Conduit 1

General:
Start Date: 12-10-2021
End Date: 12-10-2021
Designer: TAR
CHA
Description:
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Input Summary

Start Coordinate
End Coordinate
Project Length
Pipe Type

OD Classification
Pipe OD

Pipe DR

Pipe Thickness
Rod Length

Rod Diameter

Drill Rig Location

(0.00, 0.00, 130.11) ft
(800.00, 0.00, 130.00) ft
800.00 ft

HDPE

IPS

10.750 in

9.0

1.19 in

15.00 ft

3.51in

(0.00, 0.00, 0.00) ft
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Soil Summary

Number of Layers: 2

Soil Layer #1 USCS, Sand (S), SP

Depth: 6.00 ft

Unit Weight: 105.0000 (dry), 115.0000 (sat) [1b/ft3]
Phi: 30.00, S.M.: 200.00, Coh: 0.00 [psi]

Soil Layer #2 USCS, Clay (C), CH

Depth: 25.00 ft

Unit Weight: 80.0000 (dry), 110.0000 (sat) [1b/ft3]
Phi: 0.00, S.M.: 300.00, Coh: 8.70 [psi]
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Bore Cross-Section View
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Load Verifier Input Summary:

Pipe Application: Electrical Cable

Pipe Type: HDPE

Classification: IPS

Pipe OD: 10" (10.75")

Pipe DR: 9

Pipe Length: 810.00 ft

Internal Pressure: 0 psi

Borehole Diameter: 1.34400002161662 ft

Silo Width: 1.34400002161662 ft

Surface Surcharge: 0 psi

Short Term Modulus: 57500 psi

Long Term Modulus: 28200 psi

Short Term Poisson Ratio: 0.35

Long Term Poisson Ratio: 0.45

Pipe Unit Weight: 59.30500 1b/ft3

Allowable Tensile Stress (Short Term): 1200 psi
Allowable Tensile Stress (Long Term): 1100 psi
Allowable Compressive Stress (Short Term): 1150 psi
Allowable Compressive Stress (Long Term): 1150 psi
Surface-pipe friction coefficient at entrance: 0.5
Surface-pipe friction coefficient in borehole: 0.3
Pipe-soil friction angle: 30

Slurry Unit Weight: 93.64118 Ib/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi] Deformed
Earth Pressure 6.3
Water Pressure 8.0
Surface Surcharge 0.0
Internal Pressure 0.0
Net Pressure 14.4

Deflection
Earth Load Deflection 1.728
Buoyant Deflection 0.132
Reissner Effect 0
Net Deflection 1.860

Compressive Stress [psi]

Compressive Wall Stress 64.6
Installation Load Summary:

Forces/Stresses @Maximum Force

Pullback Force [Ib] 132514

Pullback Stress [psi] 369.6

Pullback Strain 6.427E-3

Bending Stress [psi] 0.0

Bending Strain 0

Tensile Stress [psi] 369.6

Tensile Strain 6.427E-3

Net External Pressure = 18.6 [psi |
Buoyant Deflection = 0.1
Hydrokinetic Force = 567.6 1b

Collapsed

12.8
8.0
0.0
0.0
20.9

3.499
0.132
0

3.631

93.9

Absolute Maximum
13251.4

369.6

6.427E-3

25.8

4.479E-4

393.9

7.298E-3
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

BoreAid

Calculated
1.860

17.6

64.6

Calculated
0.065

27.6

393.9

Allowable
7.5

116.9
1150.0

Allowable
7.5

233.7
1200.0

Factor of Safety
4.0

6.6

17.8

Factor of Safety
115.8

8.5

3.0

Check
OK
OK
OK

Check
OK
OK
OK



Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter
Pilot Bore 0.00 in 8.00 in

1 8.00 in 12.00 in

2 12.00 in 16.13 in

Note: The maximum bore pressures presented in this table are the maximum values along the length of the bore
and not the maximum allowable at any point. The estimated maximum pressures should be compared to the

Estimated Maximum
Pressure (Avg.)

64.880 psi
64.710 psi
64.468 psi

Estimated Maximum
Pressure (Local)

60.219 psi
60.013 psi
59.722 psi

estimated circulating pressures along the bore to determine potential locations of inadvertant returns.

Estimated Circulating Pressure Summary

Active Shear Rate [rpm] Shear Stress [Fann Degrees|
No 600 37
No 300 32
No 200 29
Yes 100 25
Yes 6 17
No 3 15

Flow Rate (Q): 40.00 US (liquid) gallon/min
Drill Fluid Density: 68.700 1b/ft3
Rheological model: Bingham-Plastic

Plastic Viscosity (PV): 25.53

Yield Point (YP): 16.49

Effective Viscosity (cP): 1202.0

BoreAid

Vermeer

Powered by 4
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Virtual Site

Z, Pipe Exit

Pipe Entry
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x104

1.46

Pull Back Force [Ib]

1.39

1.32

1.25

1.05

0.98

0.91

0.84

0.77

0.71

x101

0.00

7.37

1474 2211 2948 36.85 44.23 51.60 58.97 66.34 73.71
Length of pipe inside bore [ft]

81.08
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%102 Pull Back Stress [psi]
4,07

3.87

3.68

3.49

3.30

3.1

2.92

2.73

2.54

2.35

2.16

:
1.97 x10
0.00 7.37 1474 2211 2948 36.85 4423 5160 5897 66.34 73.71 81.08

Length of pipe inside bore [ft]
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1
2.83 X10

Bending Stress [psi]

258 — Current

2.32

2.06

1.80

1.55

1.29

1.03

0.77

0.52

0.26

0.00

x101

0.00 737 1474 2211 29.48 36.85 44.23 51.60 58.97 66.34 73.71

Length of pipe inside bore [ft]

81.08
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- %102 Axial Stress [psi]

4.12

3.90

3.69

3.47

3.26

3.04

2.83

2.61

2.40

2.19

:
1.97 x10
0.00 7.37 1474 2211 2948 36.85 4423 5160 5897 66.34 73.71 81.08

Length of pipe inside bore [ft]
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Allowable Bore Pressure

x101

7.14

— Allowable (Avg.) == Allowable (Local) = Limiting: Pilot (avg)

Maximum Allowable Bore Pressure

6.49

5.84

5.19

4.54

3.89

3.25

2.60

1.95

1.30

0.65

0.00

-

e -

x101

0.00

7.33

14.66 21.99 29.32 36.65 4398 51.32 5865 6598 73.31
Station

80.64



powered by ¥ | BoreAid

= Allowable (Avg.)

==Allowable (Local)

= Friction Loss == Static == Circulating

lIllll Potential Hydrofracture Locations

1
744210

Maximum Allowable Bore Pressure

6.49

5.84

5.19

4.54

3.89

3.25

2.60

Allowable Bore Pressure

1.95

1.30

0.65

0.00

—
-

-
-
-

——————————_———————
=

x101

0.00

7.33

14.66 21.99 29.32 36.65 4398 51.32 5865 6598 73.31
Station

80.64
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Generated Output

gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are
essential for accurate placement of new underground installations and avoidance of existing utilities.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of
existing utilities by potholing.
Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national
regulating authority.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility
cannot be precisely located, it must be shut off by the utility company.
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Input Summary

Start Coordinate
End Coordinate
Project Length
Pipe Type

OD Classification
Pipe OD

Pipe DR

Pipe Thickness
Rod Length

Rod Diameter

Drill Rig Location

(0.00, 0.00, 130.11) ft
(800.00, 0.00, 130.00) ft
800.00 ft

HDPE

IPS

2.375in

9.0

0.26 in

15.00 ft

3.51in

(0.00, 0.00, 0.00) ft
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Load Verifier Input Summary:

Pipe Application: Electrical Cable

Pipe Type: HDPE

Classification: IPS

Pipe OD: 2" (2.375")

Pipe DR: 9

Pipe Length: 810.00 ft

Internal Pressure: 0 psi

Borehole Diameter: 0.531000018119812 ft

Silo Width: 0.531000018119812 ft

Surface Surcharge: 0 psi

Short Term Modulus: 57500 psi

Long Term Modulus: 28200 psi

Short Term Poisson Ratio: 0.35

Long Term Poisson Ratio: 0.45

Pipe Unit Weight: 59.30500 1b/ft3

Allowable Tensile Stress (Short Term): 1200 psi
Allowable Tensile Stress (Long Term): 1100 psi
Allowable Compressive Stress (Short Term): 1150 psi
Allowable Compressive Stress (Long Term): 1150 psi
Surface-pipe friction coefficient at entrance: 0.5
Surface-pipe friction coefficient in borehole: 0.3
Pipe-soil friction angle: 30

Slurry Unit Weight: 93.64118 Ib/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi] Deformed
Earth Pressure 6.3
Water Pressure 8.0
Surface Surcharge 0.0
Internal Pressure 0.0
Net Pressure 14.3

Deflection
Earth Load Deflection 1.724
Buoyant Deflection 0.029
Reissner Effect 0
Net Deflection 1.753

Compressive Stress [psi]

Compressive Wall Stress 64.6
Installation Load Summary:

Forces/Stresses @Maximum Force

Pullback Force [Ib] 756.4

Pullback Stress [psi] 432.2

Pullback Strain 7.516E-3

Bending Stress [psi] 0.0

Bending Strain 0

Tensile Stress [psi] 432.2

Tensile Strain 7.516E-3

Net External Pressure = 18.6 [psi |
Buoyant Deflection = 0.0
Hydrokinetic Force = 137.3 1b

Collapsed
12.8

8.0

0.0

0.0

20.9

3.499
0.029
0

3.528

93.9

Absolute Maximum
756.4

432.2

7.516E-3

5.7

9.896E-5

436.5

7.690E-3
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

BoreAid

Calculated
1.753

17.6

64.6

Calculated
0.014

27.6

436.5

Allowable
7.5

118.0
1150.0

Allowable
7.5

231.9
1200.0

Factor of Safety
43

6.7

17.8

Factor of Safety
5243

8.4

2.7

Check
OK
OK
OK

Check
OK
OK
OK
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Generated Output

gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are
essential for accurate placement of new underground installations and avoidance of existing utilities.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of
existing utilities by potholing.
Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national
regulating authority.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility
cannot be precisely located, it must be shut off by the utility company.



Project Summary

HDD #8 - Conduit 2

General:
Start Date: 12-10-2021
End Date: 12-10-2021
Designer: TAR
CHA
Description:
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Input Summary

Start Coordinate
End Coordinate
Project Length
Pipe Type

OD Classification
Pipe OD

Pipe DR

Pipe Thickness
Rod Length

Rod Diameter

Drill Rig Location

(0.00, 0.00, 130.11) ft
(626.20, 0.00, 129.50) ft
626.20 ft

HDPE

IPS

10.750 in

9.0

1.19 in

15.00 ft

3.51in

(0.00, 0.00, 0.00) ft
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Soil Summary

Number of Layers: 2

Soil Layer #1 USCS, Sand (S), SP

Depth: 6.00 ft

Unit Weight: 105.0000 (dry), 115.0000 (sat) [1b/ft3]
Phi: 30.00, S.M.: 200.00, Coh: 0.00 [psi]

Soil Layer #2 USCS, Clay (C), CH

Depth: 25.00 ft

Unit Weight: 80.0000 (dry), 110.0000 (sat) [1b/ft3]
Phi: 0.00, S.M.: 300.00, Coh: 8.70 [psi]
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Bore Cross-Section View
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Bore Plan View
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Load Verifier Input Summary:

Pipe Application: Electrical Cable

Pipe Type: HDPE

Classification: IPS

Pipe OD: 10" (10.75")

Pipe DR: 9

Pipe Length: 630.00 ft

Internal Pressure: 0 psi

Borehole Diameter: 1.34400002161662 ft

Silo Width: 1.34400002161662 ft

Surface Surcharge: 0 psi

Short Term Modulus: 57500 psi

Long Term Modulus: 28200 psi

Short Term Poisson Ratio: 0.35

Long Term Poisson Ratio: 0.45

Pipe Unit Weight: 59.30500 1b/ft3

Allowable Tensile Stress (Short Term): 1200 psi
Allowable Tensile Stress (Long Term): 1100 psi
Allowable Compressive Stress (Short Term): 1150 psi
Allowable Compressive Stress (Long Term): 1150 psi
Surface-pipe friction coefficient at entrance: 0.5
Surface-pipe friction coefficient in borehole: 0.3
Pipe-soil friction angle: 30

Slurry Unit Weight: 93.64118 Ib/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi] Deformed
Earth Pressure 5.9
Water Pressure 8.0
Surface Surcharge 0.0
Internal Pressure 0.0
Net Pressure 14.0

Deflection
Earth Load Deflection 1.620
Buoyant Deflection 0.132
Reissner Effect 0
Net Deflection 1.752

Compressive Stress [psi]

Compressive Wall Stress 62.9
Installation Load Summary:

Forces/Stresses @Maximum Force

Pullback Force [Ib] 10437.4

Pullback Stress [psi] 291.1

Pullback Strain 5.062E-3

Bending Stress [psi] 0.0

Bending Strain 0

Tensile Stress [psi] 291.1

Tensile Strain 5.062E-3

Net External Pressure = 16.9 [psi |
Buoyant Deflection = 0.1
Hydrokinetic Force = 567.6 1b

Collapsed

13.0
8.0
0.0
0.0
21.0

3.530
0.132
0

3.662

94.4

Absolute Maximum

10437.4
291.1
5.062E-3
25.8
4.479E-4
314.0
5.908E-3
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

BoreAid

Calculated
1.752

16.8

62.9

Calculated
0.065

26.7

314.0

Allowable
7.5

118.0
1150.0

Allowable
7.5

238.3
1200.0

Factor of Safety
43

7.0

18.3

Factor of Safety
115.8

8.9

3.8

Check
OK
OK
OK

Check
OK
OK
OK



Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter
Pilot Bore 0.00 in 8.00 in

1 8.00 in 12.00 in

2 12.00 in 16.13 in

Note: The maximum bore pressures presented in this table are the maximum values along the length of the bore
and not the maximum allowable at any point. The estimated maximum pressures should be compared to the

Estimated Maximum
Pressure (Avg.)

65.109 psi
64.940 psi
64.700 psi

Estimated Maximum
Pressure (Local)

60.334 psi
60.130 psi
59.842 psi

estimated circulating pressures along the bore to determine potential locations of inadvertant returns.

Estimated Circulating Pressure Summary

Active Shear Rate [rpm] Shear Stress [Fann Degrees|
No 600 37
No 300 32
No 200 29
Yes 100 25
Yes 6 17
No 3 15

Flow Rate (Q): 40.00 US (liquid) gallon/min
Drill Fluid Density: 68.700 1b/ft3
Rheological model: Bingham-Plastic

Plastic Viscosity (PV): 25.53

Yield Point (YP): 16.49

Effective Viscosity (cP): 1202.0

BoreAid

Vermeer

Powered by 4
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Virtual Site
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<104 Pull Back Force [Ib]

1.09

1.04

0.99

0.93

0.88

0.82

0.77

0.72

0.66

0.61

0.55 x101
0.00 573 1147 17.20 2293 2866 3440 40.13 4586 51.59 57.33 63.06

Length of pipe inside bore [ft]
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3.20

3.05

2.90

2.75

2.60

2.45

2.30

2.15

1.99

1.84

1.69

1.54

x102

Pull Back Stress [psi]

0.00 573 11.47

x101

17.20 2293 28.66 3440 40.13 45.86 51.59 57.33 63.06

Length of pipe inside bore [ft]
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x101

2.83

Bending Stress [psi]

2.58

2.32

2.06

1.80

1.55

1.29

1.03

0.77

0.52

0.26

0.00

— Current

x101

0.00

5.73

11.47

1720 2293 28.66 3440 40.13 4586 51.59 57.33 63.06
Length of pipe inside bore [ft]
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545 X1 02 Axial Stress [psi]

3.28

3.1

2.93

2.76

2.58

2.41

2.24

2.06

1.89

1.72

1
1.54 x10
0.00 573 1147 1720 2293 28.66 3440 40.13 4586 51.59 57.33 63.06

Length of pipe inside bore [ft]
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Allowable Bore Pressure

7.16

x101

— Allowable (Avg.)

== Allowable (Local) = Limiting: Pilot (avg)

Maximum Allowable Bore Pressure

6.51

5.86

5.21

4.56

3.91

3.25

2.60

1.95

1.30

0.65

0.00

CLY

x101

0.00

5.70

11.39

17.09 22.79 2848 34.18 39.88 4557 51.27 56.97 62.66
Station
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= Allowable (Avg.)

== Allowable (Local) == Friction Loss == Static = Circulating

1
746210

Maximum Allowable Bore Pressure

6.51

5.86

5.21

4.56

3.91

3.25

Allowable Bore Pressure

2.60

1.95

1.30

0.65

0.00

x101

0.00

5.70

11.39 17.09 2279 2848 34.18 39.88 4557 51.27 56.97 62.66

Station

lIllll Potential Hydrofracture Locations
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Generated Output

gathering, data input and proper use of the software. Vermeer is not responsible for that information. BoreAid® data is
not intended to replace the need for future on-site utility locating, measuring and verification procedures, which are
essential for accurate placement of new underground installations and avoidance of existing utilities.

f WARNING: The accuracy of the data obtained by the BoreAid® system is highly dependent upon accurate data

CALL YOUR ONE-CALL SYSTEM FIRST

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is
A intended to be used with other utility locating methods, such as the use of the One-Call system and the exposing of
existing utilities by potholing.
Locate utilities before drilling. Call 811 (U.S. only) or 1-888-258-0808 (U.S. or Canada) or local utility companies or national
regulating authority.

Before you start any digging project, do not forget to call the local One-Call system in your area and any utility company that
does not subscribe to the One-Call system. For areas not represented by One-Call Systems International, contact the
appropriate utility companies or national regulating authority to locate and mark the underground installations. If you do not call,
you may have an accident or suffer injuries; cause interruption of services; damage the environment; or experience job delays.

OSHA CFR 29 1926.651 requires that the estimated location of underground utilities be determined before beginning the
excavation or underground drilling operation. When the actual excavation or bore approaches an estimated utility location, the
exact location of the underground installation must be determined by a safe, acceptable and dependable method. If the utility
cannot be precisely located, it must be shut off by the utility company.
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Input Summary

Start Coordinate
End Coordinate
Project Length
Pipe Type

OD Classification
Pipe OD

Pipe DR

Pipe Thickness
Rod Length

Rod Diameter

Drill Rig Location

(0.00, 0.00, 130.11) ft
(626.20, 0.00, 129.50) ft
626.20 ft

HDPE

IPS

2.3751in

9.0

0.26 in

15.00 ft

3.51n

(0.00, 0.00, 0.00) ft
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Load Verifier Input Summary:

Pipe Application: Electrical Cable

Pipe Type: HDPE

Classification: IPS

Pipe OD: 2" (2.375")

Pipe DR: 9

Pipe Length: 630.00 ft

Internal Pressure: 0 psi

Borehole Diameter: 0.531000018119812 ft

Silo Width: 0.531000018119812 ft

Surface Surcharge: 0 psi

Short Term Modulus: 57500 psi

Long Term Modulus: 28200 psi

Short Term Poisson Ratio: 0.35

Long Term Poisson Ratio: 0.45

Pipe Unit Weight: 59.30500 1b/ft3

Allowable Tensile Stress (Short Term): 1200 psi
Allowable Tensile Stress (Long Term): 1100 psi
Allowable Compressive Stress (Short Term): 1150 psi
Allowable Compressive Stress (Long Term): 1150 psi
Surface-pipe friction coefficient at entrance: 0.5
Surface-pipe friction coefficient in borehole: 0.3
Pipe-soil friction angle: 30

Slurry Unit Weight: 93.64118 Ib/ft3
Hydrokinetic Pressure: 10 psi

Ballast Unit Weight: 62.42746 1b/ft3
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In-service Load Summary:

Pressure [psi] Deformed
Earth Pressure 5.9
Water Pressure 8.0
Surface Surcharge 0.0
Internal Pressure 0.0
Net Pressure 14.0

Deflection
Earth Load Deflection 1.620
Buoyant Deflection 0.029
Reissner Effect 0
Net Deflection 1.649

Compressive Stress [psi]

Compressive Wall Stress 62.9
Installation Load Summary:

Forces/Stresses @Maximum Force

Pullback Force [Ib] 619.0

Pullback Stress [psi] 353.7

Pullback Strain 6.151E-3

Bending Stress [psi] 0.0

Bending Strain 0

Tensile Stress [psi] 353.7

Tensile Strain 6.151E-3

Net External Pressure = 16.9 [psi |
Buoyant Deflection = 0.0
Hydrokinetic Force = 137.3 1b

Collapsed
13.0

8.0

0.0

0.0

21.0

3.530
0.029
0

3.559

94.4

Absolute Maximum

619.0
353.7
6.151E-3
5.7
9.896E-5
356.5
6.299E-3
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In-service Analysis

Deflection [%]
Unconstrained Collapse [psi]

Compressive Wall Stress [psi]

Installation Analysis

Deflection [%]
Unconstrained Collapse [psi]

Tensile Stress [psi]

BoreAid

Calculated
1.649

16.8

62.9

Calculated
0.014

26.7

356.5

Allowable
7.5

119.1
1150.0

Allowable
7.5

236.6
1200.0

Factor of Safety
4.5

7.1

18.3

Factor of Safety
5243

8.8

34

Check
OK
OK
OK

Check
OK
OK
OK
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o N MP 76.42
- S~ s P
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ASPHALT Aspholt
— — Bedrock Bedrock
O] Boulder Boulder
[ E— 11/ - e e
Scale in feet PROPM) HDD 5 PLAN VIE_ CH-MH SILTY Fat CLAY
CONDUIT 2 /// cL Lean CLAY
, PROPOSED CL-ML SILTY CLAY
1894.4°, RHO = 100 (K*CM)/W 7.877 SF CONCRETE Concrete
/ WORKZONE Fill Fill
WETLAND LIMITS 7907@‘ GC CLAYEY GRAVEL
NS GC-GM SILTY CLAYEY GRAVEL
130 Q\[Q GM SILTY GRAVEL
—— BORING: K-113.5 C
—— BORING: B113.4—1 ELEVATION: 122 5’ Od GP Poorly Graoded GRAVEL
ELEVATION: 122.0° T 3 125 GP-GC Poorly Graded Gravel with CLAY
N = N GP-GM Poorly Graded GRAVEL with SILT
— — 7-6-5 12-8-9-14 — _ - / s | O]i@ GW Well Groded GRAVEL
— 10-6-4 16-13-6-5 A AN 1120 v ‘
V0] =< — | 3446 rEXISTING GRADE ’,. GW-GC Well Graded GRAVEL with CLAY
; l>| B —— ‘5-‘4-3—7 - 71/71 — 1 3 MIN V ".‘ GW-GM Well Graded GRAVEL with SILT
o 1-1-1 —T ESTIMATED MUDLINE 0 | T1s Limestone Limestane
| 6.5.5 \ 1-3-4-5 \ ENTRY POINT
Sl s || (5 DEPTH ASSUMED)—\ CP RAIL CANADIAN MAINLINE ] " ER—
gz s B 47 o S e e s S 15 A MP 76.42 Lo . o
4-7-7 / ,\‘b XS XS OH ORGANIC Fot CLAY
3-5-9-12 A / ® PROPOSED 5°X10°X5° 105 ) 5[ ORGANIC Lean CLAY
532 35+ 40'+ 124 ENTRY PIT ((ff((ff( OL/OH ORGANIC SDIL
N 4-3-5-6 PT PEAT
. PVT 1100 T Rock Rock
1-3-4 / 200’ RADIUS OVERBEND TO __ Sandstone Sandstone
BE EXCAVATED (POST HOD) | ==
354 / 195 | Ne CLAYEY SAND
% Q 2-3-2 - / i SC-SM SILT, CLAYEY SAND
] 0-0-4:5 = Y Lo SHALE Shale
I ™~ 35t 2 ;‘g / 1 >< SILTSTONE Siltstone
e 'i: 0-0-1-3 "L% | SM SILTY SAND
éf(ﬂ gq 4 185 { SP Poorly Graded SAND
© / / \ SP-SC Poorly Groded SAND with CLAY
3-1-1-3 _Z 10" HDPE DR 9 IPS | %) L SP-SM Poorly Graded SAND with SILT
PVC — = N SW Well groded SAND
— o000 __ ! T ;'[_? SW-SC Well Groded SAND with CLAY
1235.0° // T7° SW-SM Well Groded SAND with SILT
: /// 0-0-0-0 Topsoil Topsoil
8+00 ' 9+00 ' 10400 ' 11+00 ' 12400 ' 1300 ' 14400 ' 15400 ' 16400 17400 ' 18400 ' ' 20700 20430 Ufsj ;0: G””E*SO; 00”9“”:”“@ :
ubgraywacke
20 USGS 670 Interbedded Sandstone and Shale
USGS 702 Quartzite
USGS 705 Schist
USGS 705 Schist
10 BORING LOG STRIP LEGEND USGS 708 Gnelss
B101 USGS 708 Greiss
NOTE: USGS 718 Gronite 1
1) THE USE OF CONDUCTOR CASINGS IS Blow Counts per 6" = 10-10-10 Void Void
PROPOSED HDD 3 PROFILE KECOWMENDED 10 MITGATE THE Recovery %/RQD % - os%isns — ~11000psi =UCS e
0 - ST - -___ L2 T Weathere oc ndefine
. CONDUIT 2 DUE TO THE LIMITED DEPTH OF COVER — [ = T Weothered Rock ondefined
0 Scale in feet 100 UNDER THE MUDLINE. 2D strip logs shown at 10x exaggeration A Water Table Water Tokle during drilling
3D strip logs have no exaggeration Y Demyfjm!ate" Water Taeble after drilling
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J PROPOSED 5X10X5" ENTRY PIT ~ N S \1\_/2&/\ CP RAIL MP 75.517 N < WORKZONE N WA A >~ >~ ~ J P \\\\\/4, CP RAIL HORIZONTAL CLEARANCE BOUNDARY R O \\\ O~ ,\‘)Q\x/ al
~ _CP RAIL CANADIAN MAINLINE RN \ ’\Q\ NS NN ~ N \<ST74: 6+50.00 TUST ~ 2 ~ ~ L \;\\/\ ~ O ~ 2 ~ RS SN N ~
MP 75.57 - O NNE / L ANDS (TP N O SO NS CONDUIT 1 POINT OF EXITD SO PO SO O
R AN N P NN NNV, NN J \0\0\\ ~J 3E-R-s 1 |\/‘%/\‘\&,\H‘A@s (MP) = NSO XA SO0 > NN SO OO
o PROPOSED 40°X80" WORKZONE 335" S " > o s ™y e - N NN N NN N
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“\\\ \V) \J:\ i\ C-;Q N /I/’//// ’l\/t/ I /\() (\’\»«// MP 75.44 o 72 ,.\/\ ~E //‘/\_ J ﬁv cem I~ ASPHALT Asphalt
— — Bedrock Bedrock
'. <>". Boulder Boulder
///// CH Fat CLAY
Scale in feet PRQPOSED H[i) 4 PLAN VIE CH-MH SILTY Fat CLAY
CONDUIT 1 /// cL Lean CLAY
CL-ML SILTY CLAY
CONCRETE Concrete
Fill Fill
7907@‘ GC CLAYEY GRAVEL
ajd GC-GM SILTY CLAYEY GRAVEL
GM SILTY GRAVEL
Vod GP Poorly Groded GRAVEL
66 GP-GC Poorly Graded Gravel with CLAY
VO]iQ( GP-GM Poorly Graded GRAVEL with SILT
PROPOSED 40°'X80° WORKZONE , _ | GW Well Groaded GRAVEL
\ 650.0, RHO = 120(K*CM)/W "Q,'.‘ GW-GC Well Groaded GRAVEL with CLAY
130 T - - 130 "‘.‘ GW-GM Well Groded GRAVEL with SILT
1 I \ B114.4—-1 PROPOSED 40X120° WORKZONE Limeetone L imeetone
125;5 ‘ |  ELEVATION: 123 IEXISTING GRADE EXISTING GRADE K=114.6 \ Lios | MH Elostic SILT
] R —— —~ — ~— ~ - ELEVATION: 121.8'— | e ST
T \- L \ AN 7/:'13\-9/ —— — N T~ — - — T — - B {\ SS SS OH ORGANIC Fot CLAY
1204 \ 4-3-3 EXISTING 84" RCP W A 3454 3’ MIN. > 1120 ) a ORGANIC Lean CLAY
1 i 2-1-2 INV: 108.5 e ‘ ) gy OL/OH ORGANIC SOIL
1 3’ MIN. rry \/\ ~ B | i
5 —— - - | 1 PT PEAT
157 ENTRY POINT BN . WA uuiki i \/-7&\ 1o - Rock Rock
1 CP RAIL - S & = —
110F CANADIAN MAINLINE J T 2-4-1-2 , / ‘o endstone andstone
MP 75.57 & - 2-3-36 7 101 EXIT POINT CP RAIL | st CLAYEY SAND
I Q 1246 / CANADIAN MAINLINE i SC-SM SILT, CLAYEY SAND
1051 PROPOSED 5°X10°X5’ % 30"+ o p N MP 75.44 +105 SHALE Shale
1 ENTRY PIT 9 . 2 1 PROPOSED 5°X10°X5° >< SILTSTONE Siltstone
1003+ Q g N EXIT PIT 1100 SM SILTY SAND
| 200’ RADIUS OVERBEND 19'+ S ). | - Foorly Groded SAND
1 70 BE EXCAVATED E : 4 200" RADIUS OVERBEND | Poorly Graded SAND with CLAY
p | (POST HDD) & G~ 0000 TO BE EXCAVATED los - sP-sc corly Grade W‘
1 ., < / (POST HDD) . SP-SM Poorly Graded SAND with SILT
1 10" HDPE DR i SwW Well groded SAND
90; PVT 9 IPS PVC_" — 0-0-0-0 RHO, 35°-37’ +90 ;'[_? SW-SC Well Grooed SAND with CLAY
:i 144.6° SW-SM Well Graded SAND with SILT
85+ ” : : : : : ' . : . : : ' : ' : ' 85 fopeel fopeel
_1"40 —14'00 0"‘00 1"'00 2"‘00 3"'00 4"'00 5"‘00 6"‘00 7"'00 7"'5 USGS 601 Gravel or Conglomerate 1
20 USGS 654 Subgraywacke
USGS 670 Interbedded Sandstone and Shale
USGS 702 Quartzite
USGS 705 Schist
USGS 705 Schist
10 BORING LOG STRIP LEGEND USGS 708 Gnelss
B101 USGS 708 Greiss
USGS 718 Gronite 1
Blow Counts per 6" = 10-10-10 Void Void
PRQPOSED H[l) 4 PRQF”__ Recovery %/RQD % = 95%/90%_—_—1 1000psi =UCS - Water Water
0 ! CONDUIT 1 _—_— - — | Weathered Rock Undefined
0 Sco|e5i?1 oot 100 2D strip logs shown at 10x exaggeration v Water Table Water Toble during drilling
3D strip logs have no exaggeration Y Demyfjm!ate" Water Taeble after drilling
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ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE
ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT
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- \-‘:\\ 642, \\//\7 / NS~ D | ! \\ MP 7’.’):.4‘!\1 ) § el 7 ASPHALT Asphalt
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'<>". Boulder Boulder
///// CH Fat CLAY
Scale in feet CH-MH SILTY Fat CLAY
/// CL Lean CLAY
CL-ML SILTY CLAY
CONCRETE Concrete
Fill Fill
7907@‘ GC CLAYEY GRAVEL
6{6 GC-GM SILTY CLAYEY GRAVEL
GM SILTY GRAVEL
c N GP Poorly Graded GRAVEL
S
Qd GP-GC Poorly Graded Gravel with CLAY
VO]iQ( GP-GM Poorly Graded GRAVEL with SILT
PROPOSED 40°X80° WORKZONE s s | LW Well Grooed GRAVEL
628.0°, RHO = 120(K*CM)/W PROPOSED 40 X120" WORKZONE "Q,'.‘ GW-GC Well Graded GRAVEL with CLAY
130 \ / 130 "‘.‘ GW-GM Well Groded GRAVEL with SILT
1 | \ Limestone Limestone
Ei B114.4_1 ) EXIST'NG GRADE // ' | || MH Flastic SILT
125F “ ELEVATION: 123 ﬁEXISﬂNG CRADE K-114.6 s 1125 ML SILT
1 N : S A = = —— o ELEVATION: 121.8’ N\
1 — Tl 7-139 o~ — T & | SS SS OH ORGANIC Fat CLAY
120 Eﬁ 4-3-3 EXISTING 84" RCP R +120 ) oL URGANIC Lean CLAY
1 2-1-2 INV: 108.5 :u\ ((ff((ff( OL/0H ORGANIC SDIL
15} 222154 2 EXIT POINT +115 il -’ il
i 2-3-5 CP RAIL ] Rock Rock
1 ENTRY POINT 4-5-7 CANADIAN MAINLINE S Sandstone Sandstone
1104 CP RAIL . 9 MP 75.44 +110 sC CLAYEY SAND
1 CANADIAN MAINLINE PVC Q& VY X WX N |
1 MP 75.57 S n 33+ 32'+ Q 1 PROPOSED 5°X10°X5 \ SC-SM SILT, CLAYEY SAND
105:% P N <§ ~ Q g EXIT PIT tios SHALE Shale
1 PROPOSED 5X10°X5 4-5-6 é’ S >< SILTSTONE Siltstone
1  avmwy i — N 3 S ~
1 19+ E O , M SILTY SAND
100 B N 10" HDPE DR 9 IPS 194 € 200’ RADIUS OVERBEND — 1100 | s Poorly Graded SAND
1 200" RADIUS OVERBEND % N X 10 BE EXCAVATED \ SP-sSC Poorly Graded SAND with CLAY
954 TO BE EXCAVATED X (POST HDD) +95 <l Poorly Graded SAND with SILT
1 (POST HDD) / 3-4-2 \ =~ .. .A SP-SM oor yw WMQ e - SAWN\D
1 e PVT 4.t SW ell grade
904 = RHO, 35°-37° +90 N Sw-SC Well Groaded SAND with CLAY
i 101.5' SW-SM Well Graded SAND with SILT
I Topsoil Topsoil
8—51--00 ' 0+00 ' 1+00 ' 2400 ' 3+00 ' 4+00 ' 5+00 ' 6+00 ' 7+00 '7+685 USGS 601 Grovel or Conglomerate I
USGS 654 Subgraywacke
20 USGS 670 Interbedded Sandstone and Shale
USGS 702 Quartzite
USGS 705 Schist
USGS 705 Schist
10 BORING LOG STRIP LEGEND uUsGs /08 Gnelss
B101 USGS 708 Greiss
USGS 718 Gronite 1
Blow Counts per 6" = 10-10-10 Void Void
PRQPOSED H_D 4 PRQF”__ Recovery %/RQD % = 95%/90%_—_—1 1000psi =UCS ] Water Water
0 | CONDU'T 2 _—_— - — 1| Weathered Rock Undefined
0 Sco|e5i?'| oot 100 2D strip logs shown at 10x exaggeration v Water Table Water Toble during drilling
3D strip logs have no exaggeration Y Demyfjm!ate" Water Taeble after drilling
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PLAN AND PROFILE
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\ 8 -~ = = 20] ’ \: ’
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CP RAIL \ \ A R
CANADIAN MAINLINE | J
~
MP 75.10 N o o
N \ 3 «f c — (\ ST o— @
\ '\ " RN \MQ}/ 2/ o
'\ \ /= / - ™
CONDUIT 1
760.8, RHO = 120(K*CM)/W FROM HDD 4
PROPOSED 35°235° WORKZONE
, CP RAIL HORIZONTAL CLEARANCE BOUNDARY , \
130 ' 4" EXISTING FO ' 130
1 INV: 118.8+
1 PROPOSED 35%215° WORKZONE ‘ TBASE OF RAIL BASE OF RAIL E——— g)P(/C? Zf/NT
1251 4" EXISTING FO I ERN B S— - T CANADIAN MAINLINE —}125
1! ' EXISTING GRADE INV: 118.1% 7 T \7” \\R P MP 74.95
1204 N \ _2 . Hi20
1 | S / / \ EL ~ 3" MIN. o
msd o = . 5% I I = s
i ENTRY POINT Q/ \%%‘ ~ I —
i | CP RAIL &3 / \ “z
10} CANADIAN MAINLINE oS/ - \5 o Li1o
MP 75.10 3 3 39
1 - S & w1 7 S / \ H \ R 4
1 &/ oY I 5 ©) H PROPOSED 5°X10°X5’
1 T3 e - Z22 N EXIT PIT }
1051 PROPOSED 5'X10°X5’ S/ iy / \ \ %, 1105
+ S
1 ENTRY PIT &g 2 \ ) 200° RADIUS OVERBEND
1001 200’ RADIUS OVERBEND < §/ o / \ TO BE EXCAVATED +100
1 TO BE EXCAVATED ~ 2 S / \ (POST HDD)
os] (POST HDD) / 10" HDPE 195
] / / DR 9 1PS |
90} 2 3 190
/ ! 260.0'
=2+00 ' —1+00 ' 0+00 ' 1+00 ' 2+00 ' 3+00 ' 4+00 ' 5+00 ' 6+00 ' 7+00 ' 8+00 8160
BORING LOG STRIP LEGEND
NOTE: B101
1) NO SUBSURFACE INVESTIGATIONS WERE CONDUCTED AT
HDD #4A. THE SOIL CONDITIONS WERE ESTIMATED BASED Blow Counts per 6" = 10-10-10
PROPOSED HDD 4A PROFILE ON NEARBY BORINGS. IT IS RECOMMENDED THAT THE HDD Recovery %/RQD % = 95%/90%|— —{11000psi =UCS
e T == SUBCONTRACTOR DRILL A TEST BORING AT THE START OF -]
CONSTRUCTION AT THE HDD #4A SITE BEFORE STARTING .
THE HDD TO CONFIRM THE GROUND CONDITIONS. 2D strip logs shown at 10x exaggeration
3D strip logs have no exaggeration
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Legend
h ASPHALT Asphalt
— — Bedraock Bedrock
".0". | Boulder Boulder
///// CH Fat CLAY
CH-MH SILTY Fat CLAY
/// cL Lean CLAY
CL-ML SILTY CLAY
CONCRETE Concrete
Fill Fill

7907@‘ GC

CLAYEY GRAVEL

%4
Q\[©< GC-GM

SILTY CLAYEY GRAVEL

GM SILTY GRAVEL
V@d GP Poorly Graded GRAVEL
GP-GC Poorly Graded Gravel with CLAY
()Ob GP-GM Poorly Graded GRAVEL with SILT
| GW Well Graded GRAVEL
':’/'.' GW-GC Well Graded GRAVEL with CLAY
'@ @) GW-GM Well Groded GRAVEL with SILT
Limestone Limestone
| || MH Elastic SILT
ML SILT
x% x% OH ORGANIC Fat CLAY
) oL ORGANIC Lean CLAY
((ﬁ((ﬁ(‘ oL/0H ORGANIC SOIL
PT PEAT
____ Rock Rock
Sandstone Sandstone
1 SC CLAYEY SAND
i SC-SM SILT, CLAYEY SAND
SHALE Shale
>< SILTSTONE Siltstone
1 SM SILTY SAND
; SP Poorly Gracded SAND
; SP-SC Poorly Graded SAND with CLAY
SP-SM Poorly Graded SAND with SILT
A '_? SW Well graded SAND
A--[-? SwW-SC Well Groaded SAND with CLAY
SW-SM Well Graded SAND with SILT
Topsoil Topsoil
USGS 601 Gravel or Conglomerate 1
USGS 654 Subgraywacke
USGS 670 Interbedded Sancstone oand Shale
USGS 702 Quartzite
USGS 705 Schist
USGS 705 Schist
USGS 708 Gneiss
USGS 708 Gneiss
USGS 718 Granite 1
Void Volid
] Water Water
= : Weathered Rock Undefined

A 4 Water Table Water Table during drilling
Delayed Water i
VA Table Water Toble after drilling

CHPE

~— Champlain Hudson
Power Express

ARE ACTING UNDER THE DIRECTION OF A LICENSED
PROFESSIONAL ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT

Ill Winners Circle, PO Box 5269 AND INCLUDE THE NOTATION “ALTERED BY” FOLLOWED BY
Albany, NY 12205-0269 THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A
518.453.4500 . www.chacompanies.com SPECIFIC DESCRIPTION OF THE ALTERATION.

0 12/16/2022 FINAL EM&CP SUBMISSION MCS JEO

- -
Kl ew't AL TR ) PLAN AND PROFILE - HDD 4A, CONDUIT 1
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE
ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT

CHAMPLAIN HUDSON POWER EXPRESS =~ ™7

IT IS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY SEGMENT 3 (PACKAGE 1C ) WH ITEHALL TO FORT ANN CHA PROJECT NO.

066076

DRAWING NO.

C-303

No. DATE SUBMITTAL / REVISION DESCRIPTION DB APP \DRAWN BY: Es DESIGNED BY-
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