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2
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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.

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.

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.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
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.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

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

WARNING:
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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.

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.

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.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
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.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

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

 C
lassification
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S

P
ipe O

D
10.750 in
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hickness
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S
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ayer #1 U
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S, G
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M

D
epth: 4.00 ft

U
nit W

eight: 120.0000 (dry), 140.0000 (sat) [lb/ft3]

P
hi: 0.00, S

.M
.: 100.00, C

oh: 0.00 [psi]

S
oil L

ayer #2 U
SC

S, C
lay (C

), C
L

D
epth: 8.00 ft

U
nit W

eight: 80.0000 (dry), 110.0000 (sat) [lb/ft3]

P
hi: 0.00, S

.M
.: 200.00, C

oh: 7.30 [psi]

S
oil L

ayer #3 U
SC

S, C
lay (C

), C
H

D
epth: 30.00 ft

U
nit W

eight: 70.0000 (dry), 100.0000 (sat) [lb/ft3]

P
hi: 0.00, S

.M
.: 200.00, C

oh: 8.70 [psi]
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 V
erifier In

p
u

t S
u

m
m

ary:

P
ipe A

pplication:   E
lectrical C

able

P
ipe Type:   H

D
PE

C
lassification:   IPS

P
ipe O

D
:   10'' (10.75'')

P
ipe D

R
:   9

P
ipe L

ength:   765.00 ft

Internal P
ressure:   0 psi

B
orehole D

iam
eter:   1.34400002161662 ft

S
ilo W

idth:   1.34400002161662 ft

S
urface S

urcharge:   0 psi

S
hort Term

 M
odulus:   57500 psi

L
ong Term

 M
odulus:   28200 psi

S
hort Term

 Poisson R
atio:   0.35

L
ong Term

 Poisson R
atio:   0.45

P
ipe U

nit W
eight:   59.30500 lb/ft3

A
llow

able Tensile S
tress (S

hort Term
):   1200 psi

A
llow

able Tensile S
tress (L

ong Term
):   1100 psi

A
llow

able C
om

pressive S
tress (S

hort Term
):   1150 psi

A
llow

able C
om

pressive S
tress (L

ong Term
):   1150 psi

S
urface-pipe friction coefficient at entrance:   0.5

S
urface-pipe friction coefficient in borehole:   0.3

P
ipe-soil friction angle:   30

S
lurry U

nit W
eight:   93.64118 lb/ft3

H
ydrokinetic P

ressure:   10 psi

B
allast U

nit W
eight:   62.42746 lb/ft3
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P
ressure [psi]

D
eform

ed
C

ollapsed

E
arth P

ressure
16.1

16.1

W
ater P

ressure
10.2

10.2

S
urface S

urcharge
0.0

0.0

Internal P
ressure

0.0
0.0

N
et Pressure

26.3
26.3

D
eflection

E
arth L

oad D
eflection

4.378
4.378

B
uoyant D

eflection
0.132

0.132

R
eissner E

ffect
0

0

N
et D

eflection
4.510

4.510

C
om

pressive Stress [psi]

C
om

pressive W
all Stress

118.4
118.4

In
stallation

 L
oad

 S
u

m
m

ary:

F
orces/Stresses

@
M

axim
um

 F
orce

A
bsolute M

axim
u

m

P
ullback Force [lb]

12249.6
12249.6

P
ullback Stress [psi]

341.6
341.6

P
ullback Strain

5.941E
-3

5.941E
-3

B
ending Stress [psi]

0.0
25.8

B
ending Strain

0
4.479E

-4

Tensile S
tress [psi]

341.6
365.2

Tensile S
train

5.941E
-3

6.799E
-3

N
et E

xternal Pressure =
 18.7 [psi ]

B
uoyant D

eflection =
 0.1

H
ydrokinetic F

orce =
 567.6 lb
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alculated

A
llow
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le

F
actor of S

afety
C

h
eck

D
eflection [%

]
4.510

7.5
1.7

O
K

U
nconstrained C

ollapse [psi]
26.3

92.3
3.5

O
K

C
om

pressive W
all Stress [psi]

118.4
1150.0

9.7
O

K

In
stallation

 A
n

alysis
C

alculated
A

llow
ab

le
F

actor of S
afety

C
h

eck

D
eflection [%

]
0.065

7.5
115.8

O
K

U
nconstrained C

ollapse [psi]
26.8

235.1
8.8

O
K

Tensile S
tress [psi]

365.2
1200.0

3.3
O

K
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R
eam

 N
um

ber
In

itial D
iam

eter
F

in
al D

iam
eter

E
stim

ated M
axim

um
 

P
ressure (A

vg.)
E

stim
ated M

axim
um

 
P

ressure (L
ocal)

P
ilot B

ore
0.00 in

8.00 in
48.852 psi

62.230 psi

1
8.00 in

12.00 in
48.776 psi

62.135 psi

2
12.00 in

16.13 in
48.667 psi

61.999 psi

N
ote: T

he m
axim

um
 bore pressures presented in this table are the m

axim
um

 values along the length of the bore
 

and not the m
axim

um
 allow

able at any point. T
he estim

ated m
axim

um
 pressures should be com

pared to the
 

estim
ated circulating pressures along the bore to determ

ine potential locations of inadvertant returns.

E
stim

ated C
ircu

latin
g P

ressu
re S

u
m

m
ary

A
ctive

Shear R
ate [rpm

]
Shear Stress [F

ann
 D

egrees]

N
o

600
37

N
o

300
32

N
o

200
29

Y
es

100
25

Y
es

6
17

N
o

3
15

F
low

 R
ate (Q

):   20.00 U
S (liquid) gallon/m

in

D
rill Fluid D

ensity:   68.700 lb/ft3

R
heological m

odel: B
ingham

-P
lastic

P
lastic V

iscosity (PV
):   25.53

Y
ield Point (Y

P):   16.49

E
ffective V

iscosity (cP):   2378.4
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Pull Back Force [lb]x104
1.35

— Current1.28

1.22

1.16

1.10

1.03

0.97

0.91

0.85

0.78

0.72

x1010.66
0.00 6.96 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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Pull Back Stress [psi]x102
3.76

— Current3.58

3.41

3.24

3.06

2.89

2.71

2.54

2.36

2.19

2.01

x1011.84
0.00 6.96 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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O
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Bending Stress [psi]1x102.83

— Current2.58

2.32

2.06

1.80

1.55

1.29

1.03

0.77

0.52

0.26

x1010.00
0.00 6.96 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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Axial Stress [psi]x102
4.02

— Current3.82

3.62

3.42

3.23

3.03

2.83

2.63

2.43

2.24

2.04

x1011.84
0.00 6.96 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 (Avg.) — Allowable (Local) — Limiting: Pilot (avg)

Maximum Allowable Bore Pressure1x106.85

6.23

\ \\
5.60 ✓ \✓ \/ \/ \/ \/ \/ \/ \4.98 / v/ \/ \/ \/ \\tCD \I4.36 iiD IIif) lIif) \I0 11 ICL i3.74 \/ \0 / \/ \o / \QQ / \/ \0 3.11 / ii_Q l/0 I/5 \I \/O
2.49<
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Friction Loss — Static — Circulating |||||| Potential Hydrofracture Locations— Allowable (Avg.) — Allowable (Local)

Maximum Allowable Bore Pressure1x106.85

6.23

\ \\
5.60 ✓ \✓ \/ \/ \/ \/ \/ \/ \4.98 / v/ \/ \/ \/ \\tCD \I4.36 iiD IIif) lIif) \I0 11 ICL i3.74 \/ \0 / \/ \o / \QQ / \/ \0 3.11 / ii_Q l/0 I/5 \I \/O
2.49 i< \
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i
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x1010.00
0.00 6.93 13.85 20.78 27.71 34.63 41.56 48.48 55.41 62.34 69.26 76.19
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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.

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.

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.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
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.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

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

WARNING:

Generated Output
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E
nd C

oordinate
(766.00, 0.00, 155.33)  ft

P
roject L

ength
 

766.00 ft

P
ipe Type

H
D
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O
D
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S

P
ipe O
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ipe D
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9.0

P
ipe T

hickness
0.26 in

R
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ength
15.00 ft
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u
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u

m
m
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P
ipe A

pplication:   E
lectrical C

able

P
ipe Type:   H

D
PE

C
lassification:   IPS

P
ipe O

D
:   2'' (2.375'')

P
ipe D

R
:   9

P
ipe L

ength:   765.00 ft

Internal P
ressure:   0 psi

B
orehole D

iam
eter:   0.531000018119812 ft

S
ilo W

idth:   0.531000018119812 ft

S
urface S

urcharge:   0 psi

S
hort Term

 M
odulus:   57500 psi

L
ong Term

 M
odulus:   28200 psi

S
hort Term

 Poisson R
atio:   0.35

L
ong Term

 Poisson R
atio:   0.45

P
ipe U

nit W
eight:   59.30500 lb/ft3

A
llow

able Tensile S
tress (S

hort Term
):   1200 psi

A
llow

able Tensile S
tress (L

ong Term
):   1100 psi

A
llow

able C
om

pressive S
tress (S

hort Term
):   1150 psi

A
llow

able C
om

pressive S
tress (L

ong Term
):   1150 psi

S
urface-pipe friction coefficient at entrance:   0.5

S
urface-pipe friction coefficient in borehole:   0.3

P
ipe-soil friction angle:   30

S
lurry U

nit W
eight:   93.64118 lb/ft3

H
ydrokinetic P

ressure:   10 psi

B
allast U

nit W
eight:   62.42746 lb/ft3
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E
arth P

ressure
16.1

16.1

W
ater P

ressure
10.2

10.2

S
urface S

urcharge
0.0

0.0

Internal P
ressure

0.0
0.0

N
et Pressure

26.3
26.3

D
eflection

E
arth L

oad D
eflection

4.378
4.378

B
uoyant D

eflection
0.029

0.029

R
eissner E

ffect
0

0

N
et D

eflection
4.407

4.407

C
om

pressive Stress [psi]

C
om

pressive W
all Stress

118.4
118.4
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stallation
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oad

 S
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m
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F
orces/Stresses

@
M

axim
um

 F
orce

A
bsolute M

axim
u

m

P
ullback Force [lb]

707.5
707.5

P
ullback Stress [psi]

404.2
404.2

P
ullback Strain

7.030E
-3

7.030E
-3

B
ending Stress [psi]

0.0
5.7

B
ending Strain

0
9.896E

-5

Tensile S
tress [psi]

404.2
407.7

Tensile S
train

7.030E
-3

7.190E
-3

N
et E

xternal Pressure =
 18.7 [psi ]

B
uoyant D

eflection =
 0.0

H
ydrokinetic F

orce =
 137.3 lb
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7.5
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K
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93.1
3.5
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K
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all Stress [psi]

118.4
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9.7
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K
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 A
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C
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A
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F
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afety

C
h

eck

D
eflection [%

]
0.014

7.5
524.3

O
K

U
nconstrained C

ollapse [psi]
26.8

233.4
8.7

O
K

Tensile S
tress [psi]

407.7
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O
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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.

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.

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.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
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.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

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

WARNING:
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epth: 4.00 ft
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eight: 120.0000 (dry), 140.0000 (sat) [lb/ft3]

P
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oh: 0.00 [psi]

S
oil L
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U
nit W

eight: 70.0000 (dry), 100.0000 (sat) [lb/ft3]

P
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oh: 7.30 [psi]

S
oil L
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H

D
epth: 30.00 ft

U
nit W

eight: 70.0000 (dry), 100.0000 (sat) [lb/ft3]
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p
u

t S
u

m
m

ary:

P
ipe A

pplication:   E
lectrical C

able

P
ipe Type:   H

D
PE

C
lassification:   IPS

P
ipe O

D
:   10'' (10.75'')

P
ipe D

R
:   9

P
ipe L

ength:   720.00 ft

Internal P
ressure:   0 psi

B
orehole D

iam
eter:   1.34400002161662 ft

S
ilo W

idth:   1.34400002161662 ft

S
urface S

urcharge:   0 psi

S
hort Term

 M
odulus:   57500 psi

L
ong Term

 M
odulus:   28200 psi

S
hort Term

 Poisson R
atio:   0.35

L
ong Term

 Poisson R
atio:   0.45

P
ipe U

nit W
eight:   59.30500 lb/ft3

A
llow

able Tensile S
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A
llow

able C
om

pressive S
tress (L

ong Term
):   1150 psi
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P
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0.00 in

8.00 in
58.142 psi
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58.061 psi
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2
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57.944 psi
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E
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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.

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.

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.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
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.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

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

WARNING:
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V I BoreAid



Powered by In
-service L

oad
 S

u
m

m
ary:

P
ressure [psi]

D
eform

ed
C

ollapsed

E
arth P

ressure
11.6

11.6

W
ater P

ressure
12.8

12.8

S
urface S

urcharge
0.0

0.0

Internal P
ressure

0.0
0.0

N
et Pressure

24.5
24.5

D
eflection

E
arth L

oad D
eflection

3.183
3.183

B
uoyant D

eflection
0.029

0.029

R
eissner E

ffect
0

0

N
et D

eflection
3.212

3.212

C
om

pressive Stress [psi]

C
om

pressive W
all Stress

110.1
110.1

In
stallation

 L
oad

 S
u

m
m

ary:

F
orces/Stresses

@
M

axim
um

 F
orce

A
bsolute M

axim
u

m

P
ullback Force [lb]

718.1
718.1

P
ullback Stress [psi]

410.3
410.3

P
ullback Strain

7.136E
-3

7.136E
-3

B
ending Stress [psi]

0.0
5.7

B
ending Strain

0
9.896E

-5

Tensile S
tress [psi]

410.3
415.2

Tensile S
train

7.136E
-3

7.321E
-3

N
et E

xternal Pressure =
 18.8 [psi ]

B
uoyant D

eflection =
 0.0

H
ydrokinetic F

orce =
 137.3 lb

V I BoreAid



Powered by In
-service A

n
alysis

C
alculated

A
llow

ab
le

F
actor of S

afety
C

h
eck

D
eflection [%

]
3.212

7.5
2.3

O
K

U
nconstrained C

ollapse [psi]
25.4

104.3
4.1

O
K

C
om

pressive W
all Stress [psi]

110.1
1150.0

10.4
O

K

In
stallation

 A
n

alysis
C

alculated
A

llow
ab

le
F

actor of S
afety

C
h

eck

D
eflection [%

]
0.014

7.5
524.3

O
K

U
nconstrained C

ollapse [psi]
35.4

233.6
6.6

O
K

Tensile S
tress [psi]

415.2
1200.0

2.9
O

K

V I BoreAid



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.

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.

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.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
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.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

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

pressive W
all Stress [psi]

69.1
1150.0

16.6
O

K

In
stallation

 A
n

alysis
C

alculated
A

llow
ab

le
F

actor of S
afety

C
h

eck

D
eflection [%

]
0.065

7.5
115.8

O
K

U
nconstrained C

ollapse [psi]
31.7

214.3
6.8

O
K

Tensile S
tress [psi]

694.8
1200.0

1.7
O

K

V I BoreAid



Powered by M
axim

u
m

 A
llow

ab
le B

ore P
ressu

re S
u

m
m

ary

R
eam

 N
um

ber
In

itial D
iam

eter
F

in
al D

iam
eter

E
stim

ated M
axim

um
 

P
ressure (A

vg.)
E

stim
ated M

axim
um

 
P

ressure (L
ocal)

P
ilot B

ore
0.00 in

8.00 in
75.791 psi

85.829 psi

1
8.00 in

12.00 in
75.449 psi

84.758 psi

2
12.00 in

16.13 in
74.968 psi

83.299 psi

N
ote: T

he m
axim

um
 bore pressures presented in this table are the m

axim
um

 values along the length of the bore
 

and not the m
axim

um
 allow

able at any point. T
he estim

ated m
axim

um
 pressures should be com

pared to the
 

estim
ated circulating pressures along the bore to determ

ine potential locations of inadvertant returns.

E
stim

ated C
ircu

latin
g P

ressu
re S

u
m

m
ary

A
ctive

Shear R
ate [rpm

]
Shear Stress [F

ann
 D

egrees]

N
o

600
37

N
o

300
32

N
o

200
29

Y
es

100
25

Y
es

6
17

N
o

3
15

F
low

 R
ate (Q

):   40.00 U
S (liquid) gallon/m

in

D
rill Fluid D

ensity:   68.700 lb/ft3

R
heological m

odel: B
ingham

-P
lastic

P
lastic V

iscosity (PV
):   25.53

Y
ield Point (Y

P):   16.49

E
ffective V

iscosity (cP):   1202.0
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Pull Back Force [lb]x104
2.66

— Current2.53

2.40

2.28

2.15

2.02

1.89

1.76

1.63

1.50

1.38

x1021.25
0.00 1.34 2.68 4.01 5.35 6.69 8.03 9.36 10.70 12.04 13.38 14.72

Length of pipe inside bore [ft]
<tCD
O

CO

!►
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Pull Back Stress [psi]x102
7.42

— Current7.06

6.71

6.35

5.99

5.63

5.27

4.91

4.55

4.20

3.84

x1023.48
0.00 1.34 2.68 4.01 5.35 6.69 8.03 9.36 10.70 12.04 13.38 14.72

Length of pipe inside bore [ft]
<tCD
O

CO

!►
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Bending Stress [psi]1x102.83

— Current2.58

2.32

2.06

1.80

1.55

1.29

1.03

0.77

0.52

0.26

x1020.00
0.00 1.34 2.68 4.01 5.35 6.69 8.03 9.36 10.70 12.04 13.38 14.72

Length of pipe inside bore [ft]
<tCD
O

CO

!►
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Axial Stress [psi]x102
7.64

— Current7.26

6.89

6.51

6.13

5.75

5.37

4.99

4.61

4.24

3.86

x1023.48
0.00 1.34 2.68 4.01 5.35 6.69 8.03 9.36 10.70 12.04 13.38 14.72

Length of pipe inside bore [ft]
<tCD
O

CO

!►
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— Allowable (Avg.) — Allowable (Local) — Limiting: Pilot (avg)

Maximum Allowable Bore Pressure1x109.44

8.58

I
7.72 /

i
I
i
l
i6.87 i

CD 6.01D
if)
if)
0
CL 5.15
0 ✓o ✓/QQ / 'n✓0 4.29 x/ \ in \ \0 \
5 \\o

3.43< /
i#/

2.57 ;
<i

1.72

0.86

x10 20.00
0.( 0 1.33 2.65 3.98 5.30 6.63 7.95 9.28 10.60 11.93 13.25 14.58

Station
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O
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Friction Loss — Static — Circulating |||||| Potential Hydrofracture Locations— Allowable (Avg.) — Allowable (Local)

Maximum Allowable Bore Pressure1x109.44

8.58

I
7.72 /

i
I
i
l
i6.87 i

CD 6.01D
if)
if)
0
CL 5.15
0 ✓o ✓/QQ /
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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.

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.

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.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
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.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

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

WARNING:
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u
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u
m

m
ary

S
tart C

oordinate
(0.00, 0.00, 120.32)  ft

E
nd C

oordinate
(1451.00, 0.00, 116.43)  ft

P
roject L

ength
 

1451.00 ft

P
ipe Type

H
D

PE

O
D

 C
lassification

IP
S

P
ipe O

D
2.375 in

P
ipe D

R
9.0

P
ipe T

hickness
0.26 in

R
od L

ength
15.00 ft

R
od D

iam
eter

3.5 in

D
rill R

ig L
ocation

(0.00, 0.00, 0.00)  ft

V I BoreAid
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oad

 V
erifier In

p
u

t S
u

m
m

ary:

P
ipe A

pplication:   E
lectrical C

able

P
ipe Type:   H

D
PE

C
lassification:   IPS

P
ipe O

D
:   2'' (2.375'')

P
ipe D

R
:   9

P
ipe L

ength:   1470.00 ft

Internal P
ressure:   0 psi

B
orehole D

iam
eter:   0.531000018119812 ft

S
ilo W

idth:   0.531000018119812 ft

S
urface S

urcharge:   0 psi

S
hort Term

 M
odulus:   57500 psi

L
ong Term

 M
odulus:   28200 psi

S
hort Term

 Poisson R
atio:   0.35

L
ong Term

 Poisson R
atio:   0.45

P
ipe U

nit W
eight:   59.30500 lb/ft3

A
llow

able Tensile S
tress (S

hort Term
):   1200 psi

A
llow

able Tensile S
tress (L

ong Term
):   1100 psi

A
llow

able C
om

pressive S
tress (S

hort Term
):   1150 psi

A
llow

able C
om

pressive S
tress (L

ong Term
):   1150 psi

S
urface-pipe friction coefficient at entrance:   0.5

S
urface-pipe friction coefficient in borehole:   0.3

P
ipe-soil friction angle:   30

S
lurry U

nit W
eight:   93.64118 lb/ft3

H
ydrokinetic P

ressure:   10 psi

B
allast U

nit W
eight:   62.42746 lb/ft3

V I BoreAid



Powered by In
-service L

oad
 S

u
m

m
ary:

P
ressure [psi]

D
eform

ed
C

ollapsed

E
arth P

ressure
1.3

14.7

W
ater P

ressure
12.2

12.2

S
urface S

urcharge
0.0

0.0

Internal P
ressure

0.0
0.0

N
et Pressure

13.5
26.9

D
eflection

E
arth L

oad D
eflection

1.694
4.199

B
uoyant D

eflection
0.029

0.029

R
eissner E

ffect
0

0

N
et D

eflection
1.723

4.229

C
om

pressive Stress [psi]

C
om

pressive W
all Stress

60.5
120.9

In
stallation

 L
oad

 S
u

m
m

ary:

F
orces/Stresses

@
M

axim
um

 F
orce

A
bsolute M

axim
u

m

P
ullback Force [lb]

1290.6
1290.6

P
ullback Stress [psi]

737.4
737.4

P
ullback Strain

1.282E
-2

1.282E
-2

B
ending Stress [psi]

0.0
5.7

B
ending Strain

0
9.896E

-5

Tensile S
tress [psi]

737.4
737.4

Tensile S
train

1.282E
-2

1.292E
-2

N
et E

xternal Pressure =
 20.2 [psi ]

B
uoyant D

eflection =
 0.0

H
ydrokinetic F

orce =
 137.3 lb

V I BoreAid



Powered by In
-service A

n
alysis

C
alculated

A
llow

ab
le

F
actor of S

afety
C

h
eck

D
eflection [%

]
1.723

7.5
4.4

O
K

U
nconstrained C

ollapse [psi]
21.7

132.0
6.1

O
K

C
om

pressive W
all Stress [psi]

60.5
1150.0

19.0
O

K

In
stallation

 A
n

alysis
C

alculated
A

llow
ab

le
F

actor of S
afety

C
h

eck

D
eflection [%

]
0.014

7.5
524.3

O
K

U
nconstrained C

ollapse [psi]
31.7

212.0
6.7

O
K

Tensile S
tress [psi]

737.4
1200.0

1.6
O

K

V I BoreAid



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.

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.

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.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
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.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

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

WARNING:
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Vermeer
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m
ary

G
eneral:

H
D

D
 #7

S
tart D

ate: 02-23-2022

E
nd D

ate: 02-23-2022

D
esigner:

M
C

S

C
H

A

D
escription:
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u
t S

u
m

m
ary

S
tart C

oordinate
(0.00, 0.00, 118.40)  ft

E
nd C

oordinate
(1305.00, 0.00, 124.40)  ft

P
roject L

ength
 

1305.00 ft

P
ipe Type

H
D

PE

O
D

 C
lassification

IP
S

P
ipe O

D
10.750 in

P
ipe D

R
9.0

P
ipe T

hickness
1.19 in

R
od L

ength
15.00 ft

R
od D

iam
eter

3.5 in

D
rill R

ig L
ocation

(0.00, 0.00, 0.00)  ft
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Powered by S
oil S

u
m

m
ary

N
um

ber of L
ayers: 3

S
oil L

ayer #1 U
SC

S, Sand (S), SP

F
rom

 A
ssistant

U
nit W

eight: 110.0000 (dry), 125.0000 (sat) [lb/ft3]

P
hi: 34.00, S

.M
.: 500.00, C

oh: 0.00 [psi]

S
oil L

ayer #2 U
SC

S, C
lay (C

), C
L

F
rom

 A
ssistant

U
nit W

eight: 100.0000 (dry), 120.0000 (sat) [lb/ft3]

P
hi: 0.00, S

.M
.: 400.00, C

oh: 5.60 [psi]

S
oil L

ayer #3 U
SC

S, C
lay (C

), C
H

F
rom

 A
ssistant

U
nit W

eight: 70.0000 (dry), 100.0000 (sat) [lb/ft3]

P
hi: 0.00, S

.M
.: 200.00, C

oh: 3.10 [psi]

V I BoreAid



P
ow

er
ed

 b
y

 

Bore Cross-Section View
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 V
erifier In

p
u

t S
u

m
m

ary:

P
ipe A

pplication:   E
lectrical C

able

P
ipe Type:   H

D
PE

C
lassification:   IPS

P
ipe O

D
:   10'' (10.75'')

P
ipe D

R
:   9

P
ipe L

ength:   1320.00 ft

Internal P
ressure:   0 psi

B
orehole D

iam
eter:   1.34400002161662 ft

S
ilo W

idth:   1.34400002161662 ft

S
urface S

urcharge:   0 psi

S
hort Term

 M
odulus:   57500 psi

L
ong Term

 M
odulus:   28200 psi

S
hort Term

 Poisson R
atio:   0.35

L
ong Term

 Poisson R
atio:   0.45

P
ipe U

nit W
eight:   59.30500 lb/ft3

A
llow

able Tensile S
tress (S

hort Term
):   1200 psi

A
llow

able Tensile S
tress (L

ong Term
):   1100 psi

A
llow

able C
om

pressive S
tress (S

hort Term
):   1150 psi

A
llow

able C
om

pressive S
tress (L

ong Term
):   1150 psi

S
urface-pipe friction coefficient at entrance:   0.5

S
urface-pipe friction coefficient in borehole:   0.3

P
ipe-soil friction angle:   30

S
lurry U

nit W
eight:   93.64118 lb/ft3

H
ydrokinetic P

ressure:   10 psi

B
allast U

nit W
eight:   62.42746 lb/ft3

V I BoreAid



Powered by In
-service L

oad
 S

u
m

m
ary:

P
ressure [psi]

D
eform

ed
C

ollapsed

E
arth P

ressure
13.7

16.8

W
ater P

ressure
20.3

20.3

S
urface S

urcharge
0.0

0.0

Internal P
ressure

0.0
0.0

N
et Pressure

34.0
37.1

D
eflection

E
arth L

oad D
eflection

3.740
4.571

B
uoyant D

eflection
0.132

0.132

R
eissner E

ffect
0

0

N
et D

eflection
3.872

4.703

C
om

pressive Stress [psi]

C
om

pressive W
all Stress

153.1
166.8

In
stallation

 L
oad

 S
u

m
m

ary:

F
orces/Stresses

@
M

axim
um

 F
orce

A
bsolute M

axim
u

m

P
ullback Force [lb]

22225.7
22225.7

P
ullback Stress [psi]

619.8
619.8

P
ullback Strain

1.078E
-2

1.078E
-2

B
ending Stress [psi]

0.0
25.8

B
ending Strain

0
4.479E

-4

Tensile S
tress [psi]

619.8
642.8

Tensile S
train

1.078E
-2

1.163E
-2

N
et E

xternal Pressure =
 34.9 [psi ]

B
uoyant D

eflection =
 0.1

H
ydrokinetic F

orce =
 567.6 lb

V I BoreAid



Powered by In
-service A

n
alysis

C
alculated

A
llow

ab
le

F
actor of S

afety
C

h
eck

D
eflection [%

]
3.872

7.5
1.9

O
K

U
nconstrained C

ollapse [psi]
36.0

97.7
2.7

O
K

C
om

pressive W
all Stress [psi]

153.1
1150.0

7.5
O

K

In
stallation

 A
n

alysis
C

alculated
A

llow
ab

le
F

actor of S
afety

C
h

eck

D
eflection [%

]
0.065

7.5
115.8

O
K

U
nconstrained C

ollapse [psi]
45.9

218.1
4.7

O
K

Tensile S
tress [psi]

642.8
1200.0

1.9
O

K
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Powered by M
axim

u
m

 A
llow

ab
le B

ore P
ressu

re S
u

m
m

ary

R
eam

 N
um

ber
In

itial D
iam

eter
F

in
al D

iam
eter

E
stim

ated M
axim

um
 

P
ressure (A

vg.)
E

stim
ated M

axim
um

 
P

ressure (L
ocal)

P
ilot B

ore
0.00 in

8.00 in
59.964 psi

53.067 psi

1
8.00 in

12.00 in
59.926 psi

53.023 psi

2
12.00 in

16.13 in
59.871 psi

52.961 psi

N
ote: T

he m
axim

um
 bore pressures presented in this table are the m

axim
um

 values along the length of the bore
 

and not the m
axim

um
 allow

able at any point. T
he estim

ated m
axim

um
 pressures should be com

pared to the
 

estim
ated circulating pressures along the bore to determ

ine potential locations of inadvertant returns.

E
stim

ated C
ircu

latin
g P

ressu
re S

u
m

m
ary

A
ctive

Shear R
ate [rpm

]
Shear Stress [F

ann
 D

egrees]

N
o

600
37

N
o

300
32

N
o

200
29

Y
es

100
25

Y
es

6
17

N
o

3
15

F
low

 R
ate (Q

):   40.00 U
S (liquid) gallon/m

in

D
rill Fluid D

ensity:   68.670 lb/ft3

R
heological m

odel: B
ingham

-P
lastic

P
lastic V

iscosity (PV
):   25.53

Y
ield Point (Y

P):   16.49

E
ffective V

iscosity (cP):   1202.0
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Pull Back Force [lb]x104
2.44

— Current2.32

2.20

2.08

1.96

1.84

1.72

1.60

1.48

1.36

1.24

x1021.12
0.00 1.20 2.40 3.60 4.80 6.01 7.21 8.41 9.61 10.81 12.01 13.21

Length of pipe inside bore [ft]
<tCD
O

CO

!►
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Pull Back Stress [psi]x102
6.82

— Current6.48

6.15

5.81

5.48

5.14

4.81

4.47

4.14

3.80

3.47

x1023.13
0.00 1.20 2.40 3.60 4.80 6.01 7.21 8.41 9.61 10.81 12.01 13.21

Length of pipe inside bore [ft]
<tCD
O

CO

!►
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Bending Stress [psi]1x102.83

— Current2.58

2.32

2.06

1.80

1.55

1.29

1.03

0.77

0.52

0.26

x1020.00
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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.

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.

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.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
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.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

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

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.

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.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
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.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

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

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.

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.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
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.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

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

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.

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.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
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.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

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

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.

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.

WARNING: Always contact your local One-Call system before the start of your digging project. The BoreAid® system is  
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.

WARNING:

CALL YOUR ONE-CALL SYSTEM FIRST

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

WARNING:
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N7NX77\ . PROPOSED 40’X80’ WORKZONE R-S1V yy C'J' s-
\\s

'• \o /y rBORING 114.4-1 x:7 i V A'K o\ X77"x\ •!■ Av • NLtXI/AAA \ Ltx xyx
X. Ci \HANDS (TYP.)^> /^IDDO ' X 7>x(X Q wufr i ^ X II / sx/ :-R-S|Nx r Vx PROPOSED 5’X10’X5’ ENTRY PIT 

^ CP RAIL CANADIAN MAINLINE 
MP 75.57

77< LXX vxX 7V/7>. NPROPOSED HDD 4 CONDUIT 1 tSu/inX N \
x./ * .\ 0

r>Cs.c- fl y. XX
>-^y'S l /\ ✓ —rvs \r~7 ( b fx-

)Jl "&.J X/I c.\77
j \v/

J- / /\ \pS' Vs ^\l/
V(-

c i !ii PROPOSED 5’X10’X5’ EXIT PIT 
CP RAIL CANADIAN MAINLINE >' 
MP 75.44

S

yc;
N. ______I xyC-*

v /> 7
 

1 \- w/ \
/•__ XyArX

&vwjr

i 2r x/ /r i \ \N \ 7v/ \ II 11 Legendco /x J K ( 3
"/ X

(N \ i \ sC-642.1■X r\ ; l\ \ i h jX \u7\ \X / <yo / ^ Cs>
nV\ \i \ i .

/ M f s" 
I / M

I:\ flX 1 /X\ \J \-\ J \ /\ ;
i/i X 1/4X /30 Aspliol t/: . x \ ASPHALTA> r,x « \

N x\
y ^N-. x) Hill\ c ^XO \'---------- X<“■> l y'r’ /\ r \^x_ \\\ rx /C\J

Bedrock Bedrock
uo

O’' Boulder Boulder
r l T0 50 100 CH Fot CLAY

PROPOSED HDD 4 PLAN VIEWu
CH-MH SILTY Fa-t CLAYr Scale in feet

777CONDUIT 2O Lean CLAY
CL

CL-ML SILTY CLAY
CL B CONCRETE Concrete: .
CM

Fill FillO
V 2E GC CLAYEY GRAVELVI

a GC-GM SILTY CLAYEY GRAVELCXI
NJ
O GM SILTY GRAVELo J

r^17-^ a
OO Poorly Graded GRAVELGP

eqoVip—
Poorly Graded Gravel with CLAYGP-GCNJ

’od Poorly Graded GRAVEL with SILTGP-GM
c;
v:

GW Well Graded GRAVEL> PROPOSED 40’X80’ WORKZONEx
PROPOSED 40’X120’ WORKZONE tX5628.0’, RHO = 120(K*CM)/W GV-GL Well Graded GRAVEL with CLAY

H3(V
GV-GM Well Graded GRAVEL with SILT

130 1307o
3’ MIN. 1 Limestone LimestoneJ' MIN.: . B114.4-1 

ELEVATION: 123’
O

f Elastic SILTMHEXISTING GRADE yr-O EXISTING GRADE K—114.6
ELEVATION: 121.8’

125- -125x y SILTO MLN a □ H □ RGANIC Fot CLAY
C Y yc: EXISTING 84” RCP 

INV: 108.5
120- -120 □ L □RGANIC Lean CLAYx

□ L/DH □ RGANIC SDIL:v rc rc «
o PEAT15’± EXIT POINT 

CP RAIL
CANADIAN MAINLINE 
MP 75.44

115-- -115A 13’±::
% #

Rock Rock
tO

N - ENTRY POINT 
110-- CP RAIL

I CANADIAN MAINLINE
- MP 75.57---------------

%
Sandstone sandstonev <rCD 5r -110etc ws ^

Q cy,
cv x /
«S “X x/

CL CLAYEY LANDPVCc: 1

\PVT/ 7;%
ao LILT. CLAYEY LANDPROPOSED 5’X10’X5’ 

EXIT PIT
LC-LM33’± 32’±

§ T
O x
^ o

%
CHALE Ghale105- -105V< PROPOSED 5’X10’X5’ 

ENTRY PIT---------------
<o X SILTSTDNE Siltstoneo 57

% #: T..r 19± CM CILTY LAND
% <#

CL
100- -100200’ RADIUS OVERBEND 

TO BE EXCAVATED 
(POST HDD)

0=10” HDPE DR 9 IPS 19± Poorly Graded SANDSP

%
O

200’ RADIUS OVERBEND 
TO BE EXCAVATED 
(POST HDD)------------------

70 Poorly Graded SAND with CLAYSP-SC
o

95- ■ -95 Poorly Graded SANB with SILTSP-SM

a Well graded SANBSW
PVC7 7 PVT

RHO, 35-37’ sw-sc Well Graded SAND with CLAYo 90- ■ -90 Ll±lV< GW-CM Well Graded LAND with GILT101.5’CL

S2 T opsoil T opsoile> 85 h6§5 \77; Gravel or Conglonerate 1-1+00 0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 7+ IJCGC 601
11Cl

CubgroywocLeUCGC r54/
20 ti

IJCGC 670 Interbedded C and stone and Chole
X

UCGC 702 iJuar tzite7

UCGC 705 Cchis tO

Wk UCGC 705 CcLiist:
UCGC 708 Gneiss10< T

USGS 708 GneissQC

AQ —
USGS 718 Granite 1

O
Void Void771

PROPOSED HDD 4 PROFILE: 7 Water Water
07:

07 7 Weathered Rock Undef inedCONDUIT 2
7 7

Water Table during drilling50 100 50 Water Table77
77 Scale in feet Delayed Water 

Table
Water Table after drillingcue XZ

77
CD
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IT IS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY 
ARE ACTING UNDER THE DIRECTION OF A LICENSED 

PROFESSIONAL ENGINEER, ARCHITECT, LANDSCAPE ARCHITECT 
OR LAND SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN 

ITEM BEARING THE STAMP OF A LICENSED PROFESSIONAL IS 
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THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 
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B

A

4321

C-303
ES

AS NOTED
ES JEO X

PLAN AND PROFILE - HDD 4A, CONDUIT 1

Blow Counts per 6" =
Recovery %/RQD % = =UCS

BORING LOG STRIP LEGEND

2D strip logs shown at 10x exaggeration
3D strip logs have no exaggeration

B101

11000psi
10-10-10

95%/90%

\ X "*■

Z\ \ \ \
' \ \ \ \ 
\ \ X 
X x ux

X X X \ X
V\(X \ 

X \ X X. 
XX X x

X X x \
X X X C X X X Xx X X > X X X X XHWX x

54!t?OAD_R.o.
X X X X X X XX X X X X X

s\ XCV XX X X\ X X 3X > ABANDONED POLE TO BE 
REMOVED BY OTHERS

x X

wins
rim

J.S.,tSW/rSfr *

L>x x W-755X X X X S7A- 7+50.5/ 
CONDUIT 1 POINT OF EXIT?;JU>0UNDARY

X X . X X X X X X X;7/<sXX X X X X X X XX X ya LANDS N/F OF 
MELANIE CHAPLIN 

TM# 69.-2-11

X - X X X X X. x Xwy ■:X m— 53 :i:X ' X X X X X X X X :XX X X vr X X X X X X X X X
X X: LX PROPOSED HDD 4A CONDUIT 2\09^1 \ \ XX XCP X X

RAILROAD - 

RAILROADT

X X\ \ X
X \ x X XRadian mainline

X X X X X X X■115.X ■116, xx X /X X X X31.3’ X X X X X xCP 120- °R rail x X \ X N X
horizontal

ASW)\ X X X \ \
' A-C5 X t\. XROUNdary \ X

15.01*$ \iO \ x \ \V
X|- <

i^KL
~r- *r< ~w®.- m i.

rmht4m2Tnn xO VpA0+00 h: ■ ■ X:X AlloO -v+00^ WAt»*JvC X V.■V>¥ PZ.4A/ /IA/D PROFILE 
CENTERLINE

:S vt•A.V; =- - -1 nw-
15167+00

LOW,<b i \ XX.

^asaaita:

rp-x S/5/7/+0I15163+00 +15165+00 15166+00 15168+00 15169+00£ 15170+00“>-, tJ-L /am flnri; 4v- 4 ! t I i
5+00 IS ^7+00

srf.A00^77X^0o N ^T2U%yty:j PO-vzxz2+00 J+00 4+00 5+00X v> 1+00 2+00 '^s3+00

7‘ /WOLE OF CROSSING v= x

4+00 5+00
&ox-: cw. /- 4XX £2^^ 775X Xu

^jum^AL

tn 1x77 SKA
\

Xo
Rp■— :T *X

■i'■>+ > :;- :» .-•> T6±-\ - -
SHUMAN MAINLINE

X •v^>-, ' -1PLAN AND PROFILE CENTERLINE -«■ r 0+00c ■<+x>- LX'V*. ■\r.X| -X-D v :x; ~\;CT' ,c:: Vr.‘S' ■s /5’*3'V<- + + -•> P"

CLZARANK boundary . PROPOSED 35’X235‘ WORKZONEO r_fNi 4.'
-■A■> -'■ x- -*.1L--

\
1

t^!5*
vN+x’S'^
V-S.;.+>Xi'

Vs-
H-Si.fv.+'J

riiV-S-5'

>-
\PROPOSED 35‘X215‘ WORKZONE SOs 33.3’tx---.(P -i •*

/**-**x
■ -V\*- )> ■.

\
V»-',#•*>.+

N-----PROPOSED 5‘X10’X5’ EXIT PIT
^y+^-CP RAIL 
~ CANADIAN MAINLINE 
---------- --- 74.95

<N\]
PROPOSED 5‘X10’X5‘ ENTRY PIT 
CP RAIL
CANADIAN MAINLINE 
MP 75.10

+ PROPOSED HDD 4A CONDUIT 1
Ju

\'•lii. k 16’ TRDS'f+rfr-

RAILROAD R,q[
\-

\
(_\ •w v\ - W. & BO\\

\
A3 IN ^w N/7\ \\ . !ARy1 :> \ r^\ a

2/ ^/
;rV f ' a) V V ^A

V. f\\ 4 \/- .C-643, > -3

\
3 ^ X IV) \\ /n £-643,r-x) I I/ /a _ > / 

y
y X____; / \/ LJL Yv-. X ^ j

'y? / /x^/77
tsv +-■*;

(O A A \ <v /A /N____-o’ X/
\ \ ^

X,v •-. \ I,-v n/iA / \L>\/ / l\/ (_N2 x
<
c -I
o
ID

Leqeridoa

:\
Aspliol tASPHALT

rx
Bedrock Bedrock

U"J

O’" Boulder Boulder
r 1 T0 50 100 CH Fot CLAY

PROPOSED HDD 4A PLAN VIEWu
CH-MH SILTY Fa-t CLAYx Scale in feet zzzCONDUIT 1O Lean CLAY

CL

CL-ML SILTY CLAY
CL B CONCRETE Concrete
L.O
.3

EiU nu
CT :

760.8’, RHO = 120(K*CM)/W FROM HDD 4Li

GC CLAYEY GRAVELCxi
a

Gi GM SILTY CLAYEY GRAVELPROPOSED 35’235’ WORKZONECXI
PJ

CP RAIL HORIZONTAL CLEARANCE BOUNDARYO GM SILTY GRAVELr.

OO4” EXISTING F0 
INV: 118.8± —

Poonly Graded GRAVEL130 130 GPxl"

eqobVvp-------
BASE OF RAIL EXIT POINT 

CP RAIL
CANADIAN MAINLINE ’125 
MP 74.95

BASE OF RAIL Poorly Graded Gravel with CLAYGP-GCpj
'- PROPOSED 35’X215’ WORKZONE EXISTING GRADE ’od Poorly Graded GRAVEL with SILTGP-GM

4” EXISTING F0 
INV: 118.1 ±------

125X
X

GW Well Graded GRAVEL>
X EXISTING GRAD VLX tX5 GV-GC Well Graded GRAVEL with CLAY

\ H3o 120 -120/ ~7* GW-GM Well Graded GRAVEL with SILT

C-

Q
3’ MIN. 1CD Limestone Limestone<

'Xo Elastic SILTMH115 -115rv / ztENTRY POINT 
CP RAIL
CANADIAN MAINLINE 
MP 75.10-----------------

Ui\ k: SILTo 3' MIN. ML°#/ 
Uj 2s I ar □ H ORGANIC Rot CLAY

\?»>
110 -110■X

% tn <S” § /**8:
-J .X-

□ L □ PGANIL Leon CLAYCHtHX QQ CHCH
% +1 PROPOSED 5’X10‘X5‘ 

EXIT PIT
N-N- □ L/DH □ PGANIC SOILIOo rc rc «

-n *0FL
%105 -105xPROPOSED 5'X10’X5’ 

ENTRY PIT---------------
PEATCl i~yCb■S'

%
LA

Puck: Pnck
200’ RADIUS OVERBEND 
TO BE EXCAVATED 
(POST HDD)

TO

PVC Sandstone Sandstonev 100 -100P5200’ RADIUS OVERBEND 
TO BE EXCAVATED 
(POST HDD)------------------

kyCD PVTUjto CL CLAYEY SAND$ Qc:

o SILT. CLAYEY SANDSC-CM10" HOPE 
DR 9 IPS

95 -95
SHALE VialeLk< XPVT SILT STEINE Siltstonex PVCl; \< 90 -90 SM SILTY SANDCL

260.0’ Poorly Graded SANDSP
O
LX Poorly Graded SAND with CLAYSP-SC

-^too ‘IrtWQ 4+00-1+00 0+00 1+00 2+00 3+00 5+00 6+00 7+00 8+00 Poorly Graded SAND with SILTSP-SM

a Well graded SANDSWA

C sw-sc Well Graded SAND with CLAYx
o< SW-SM Well Graded SAND with SILTCL

T opsoil T opsoil
O

\LX: Gravel or Conglomerate 1USGS 601lLQ
SubgraywackeUSGS 654Ul 20 Ti

USGS 670 Interbedded Sandstone and Shale
XL

USGS 702 QuartziteLX
_

USGS 705 SchistO

wkV USGS 70S ScLiist:
USGS 708 Gneiss10< T

USGS 708 GneissCL

NOTE:
1) NO SUBSURFACE INVESTIGATIONS WERE CONDUCTED AT 

HDD #4A. THE SOIL CONDITIONS WERE ESTIMATED BASED 
ON NEARBY BORINGS. IT IS RECOMMENDED THAT THE HDD 
SUBCONTRACTOR DRILL A TEST BORING AT THE START OF 
CONSTRUCTION AT THE HDD #4A SITE BEFORE STARTING 
THE HDD TO CONFIRM THE GROUND CONDITIONS.

O —
USGS 718 Granite 1

O
Void VoidLX

PROPOSED HDD 4A PROFILE: L
Water Water

CL

00 Weathered Rock Undef inedCONDUIT 1
CL

Water Table during drilling50 100 50 Water TableO
O

Scale in feet Delayed Water 
Table

Water Table after drilling-X xz
o
(D
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