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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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Input Summary

Start Coordinate (0.00, 0.00, 291.00)  ft

End Coordinate (700.00, 0.00, 280.00)  ft

Project Length  700.00 ft

Pipe Type HDPE

OD Classification IPS

Pipe OD 2.375 in

Pipe DR 9.0

Pipe Thickness 0.26 in

Rod Length 15.00 ft

Rod Diameter 3.5 in

Drill Rig Location (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:   705.00 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 lb/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 lb/ft3

Hydrokinetic Pressure:   10 psi

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

Pressure [psi] Deformed Collapsed

Earth Pressure 2.3 25.1

Water Pressure 9.2 9.2

Surface Surcharge 0.0 0.0

Internal Pressure 0.0 0.0

Net Pressure 11.5 34.3

Deflection

Earth Load Deflection 0.623 6.836

Buoyant Deflection 0.029 0.029

Reissner Effect 0 0

Net Deflection 0.653 6.865

Compressive Stress [psi]

Compressive Wall Stress 51.6 154.3

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum

Pullback Force [lb] 658.9 658.9

Pullback Stress [psi] 376.5 376.5

Pullback Strain 6.547E-3 6.547E-3

Bending Stress [psi] 0.0 5.7

Bending Strain 0 9.896E-5

Tensile Stress [psi] 376.5 381.0

Tensile Strain 6.547E-3 6.726E-3

Net External Pressure = 19.3 [psi ]

Buoyant Deflection = 0.0

Hydrokinetic Force = 137.3 lb
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In-service Analysis

Calculated Allowable Factor of Safety Check

Deflection [%] 0.653 7.5 11.5 OK

Unconstrained Collapse [psi] 21.3 130.3 6.1 OK

Compressive Wall Stress [psi] 51.6 1150.0 22.3 OK

Installation Analysis
Calculated Allowable Factor of Safety Check

Deflection [%] 0.014 7.5 524.3 OK

Unconstrained Collapse [psi] 31.2 235.3 7.5 OK

Tensile Stress [psi] 381.0 1200.0 3.1 OK



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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Project Summary

General: CHPE HDD 50 Conduit 2

P3

Start Date: 12-10-2021

End Date: 12-10-2021

Project Owner: TDI

Project Contractor: Kiewit

Project Consultant: CHA/BCE

Designer: AB

CHA

Description: HDD 50 Conduit 2 10-inch DR 9
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Input Summary

Start Coordinate (0.00, 0.00, 291.00)  ft

End Coordinate (710.00, 0.00, 279.00)  ft

Project Length  710.00 ft

Pipe Type HDPE

OD Classification IPS

Pipe OD 10.750 in

Pipe DR 9.0

Pipe Thickness 1.19 in

Rod Length 15.00 ft

Rod Diameter 3.5 in

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

Depth: 11.60 ft

Unit Weight: 109.5552 (dry), 125.0000 (sat) [lb/ft3]

Phi: 34.00, S.M.: 145.00, Coh: 0.00 [psi]

Soil Layer #2 USCS, Gravel (G), GP

Depth: 4.00 ft

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

Phi: 34.00, S.M.: 145.00, Coh: 0.00 [psi]

Soil Layer #3 Rock, Geological Classification, Sedimentary Rocks

Depth: 22.00 ft

Unit Weight: 107.8272 (dry), 177.6384 (sat) [lb/ft3]

Phi: 35.00, S.M.: 1450.40, Coh: 2900.80 [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:   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 lb/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 lb/ft3

Hydrokinetic Pressure:   10 psi

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

Pressure [psi] Deformed Collapsed

Earth Pressure 5.6 22.8

Water Pressure 7.9 7.9

Surface Surcharge 0.0 0.0

Internal Pressure 0.0 0.0

Net Pressure 13.6 30.8

Deflection

Earth Load Deflection 1.536 6.213

Buoyant Deflection 0.132 0.132

Reissner Effect 0 0

Net Deflection 1.668 6.345

Compressive Stress [psi]

Compressive Wall Stress 61.1 138.4

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum

Pullback Force [lb] 11343.0 11343.0

Pullback Stress [psi] 316.3 316.3

Pullback Strain 5.502E-3 5.502E-3

Bending Stress [psi] 0.0 25.8

Bending Strain 0 4.479E-4

Tensile Stress [psi] 316.3 340.9

Tensile Strain 5.502E-3 6.377E-3

Net External Pressure = 17.4 [psi ]

Buoyant Deflection = 0.1

Hydrokinetic Force = 567.6 lb
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In-service Analysis

Calculated Allowable Factor of Safety Check

Deflection [%] 1.668 7.5 4.5 OK

Unconstrained Collapse [psi] 19.4 118.9 6.1 OK

Compressive Wall Stress [psi] 61.1 1150.0 18.8 OK

Installation Analysis
Calculated Allowable Factor of Safety Check

Deflection [%] 0.065 7.5 115.8 OK

Unconstrained Collapse [psi] 29.3 236.9 8.1 OK

Tensile Stress [psi] 340.9 1200.0 3.5 OK
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Maximum Allowable Bore Pressure Summary

Ream Number Initial Diameter Final Diameter Estimated Maximum  
Pressure (Avg.)

Estimated Maximum  
Pressure (Local)

Pilot Bore 0.00 in 8.00 in 862.100 psi 1329.308 psi

1 8.00 in 12.00 in 861.579 psi 1328.916 psi

2 12.00 in 16.13 in 860.823 psi 1328.346 psi

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 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 lb/ft3

Rheological model: Bingham-Plastic

Plastic Viscosity (PV):   25.53

Yield Point (YP):   16.49

Effective Viscosity (cP):   1202.0
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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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Input Summary

Start Coordinate (0.00, 0.00, 291.00)  ft

End Coordinate (710.00, 0.00, 279.00)  ft

Project Length  710.00 ft

Pipe Type HDPE

OD Classification IPS

Pipe OD 2.375 in

Pipe DR 9.0

Pipe Thickness 0.26 in

Rod Length 15.00 ft

Rod Diameter 3.5 in

Drill Rig Location (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 lb/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 lb/ft3

Hydrokinetic Pressure:   10 psi

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

Pressure [psi] Deformed Collapsed

Earth Pressure 2.3 22.8

Water Pressure 7.9 7.9

Surface Surcharge 0.0 0.0

Internal Pressure 0.0 0.0

Net Pressure 10.2 30.8

Deflection

Earth Load Deflection 0.623 6.213

Buoyant Deflection 0.029 0.029

Reissner Effect 0 0

Net Deflection 0.652 6.242

Compressive Stress [psi]

Compressive Wall Stress 46.0 138.4

Installation Load Summary:

Forces/Stresses @Maximum Force Absolute Maximum

Pullback Force [lb] 663.2 663.2

Pullback Stress [psi] 379.0 379.0

Pullback Strain 6.591E-3 6.591E-3

Bending Stress [psi] 0.0 5.7

Bending Strain 0 9.896E-5

Tensile Stress [psi] 379.0 383.5

Tensile Strain 6.591E-3 6.768E-3

Net External Pressure = 17.4 [psi ]

Buoyant Deflection = 0.0

Hydrokinetic Force = 137.3 lb
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In-service Analysis

Calculated Allowable Factor of Safety Check

Deflection [%] 0.652 7.5 11.5 OK

Unconstrained Collapse [psi] 19.4 130.3 6.7 OK

Compressive Wall Stress [psi] 46.0 1150.0 25.0 OK

Installation Analysis
Calculated Allowable Factor of Safety Check

Deflection [%] 0.014 7.5 524.3 OK

Unconstrained Collapse [psi] 29.3 235.2 8.0 OK

Tensile Stress [psi] 383.5 1200.0 3.1 OK
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HDD Design Drawings 
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>> GW Well Groded GRAVELEAST STREETO ae GW-GC Well Graded GRAVEL with CLAY

H3EXISTING WATER 
INV: 138.5± 
(ESTIMATED)

A GW-GM Well Graded GRAVEL with GILTO
o BORING K-134.7 

ELEVATION: 141.6’
r 14512’ 1 Limestone LimestoneBORING B134.6-1 

ELEVATION: 140.2’ Elastic SILTMH

I -140 GILTMLa24” VCP SS 
INV: 136.7±

□ H ORGANIC Rot CLAYEXIT POINT 
CP RAIL 
CANADIAN 
MAINLINE 
MP 55.54

□ L □RGANIC Lean CLAY
-135 y

4H4” EXISTING TELE 
INV: 137.7± 
(ESTIMATED)

□ L/DH □ RGANIC SDIL(6 (6 6to 4?,: 24” VCP SS 
INV: 127.2±

PEAT

-130r.V Pock Peck

y be Sandstone Sandstone-n
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be•N-
CL CLAYEY LAND-125

4H SILT. CLAYEY SANDSC-SM4H07. yyY #oIX too 07to SHALE ShaleC, w -120w
-oNr*Yb
Q "Xr.

# XQ SILT CTDNE Ciltstone

# CM SILTY LAND\5X

-115 Poorly Graded SANDSPo
-y. -ny Pocudy Graded GAND with CLAYGP-GC

Poorly Graded SAND with SILTSP-SM-110
a Well graded SANDSWAo 303.1’o sv-sc Well Graded SAND with CLAYEly-105r--. GW-GM Well Graded SAND with SILT

PROPOSED 5’X10‘X5‘ 
EXIT PIT SSo 679.7’ PVC 10” HOPE DR 9 IPS T opsoil T opsoil< 4< 7 \T3+d<9° Gravel or Conglomerate IIJCGC 601CO 12+008+00 9+00 10+00 11+00 ii

CubgroywockeUCGs g54

IJCGC 670 Interbedded Canals tone and shale

UCGS 702 Juan tzite

uses 70 a Schis t

mk IJSGS 705 Schiist

uses 708 Gneiss
T

USGS 708 Gneiss
Y rV\ USGS 718 Granite 1

V o i cl V o i d

PROPOSED HDD 22 PROFILE Water Water

Weathered Rock Undef inedCONDUIT 2
Water Tnhle during drillingI Water Table

be erl Wa tei 
Table

Water Table after drilling2
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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 
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE 

ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT 
AND INCLUDE THE NOTATION ’’ALTERED BY” FOLLOWED BY 
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 

SPECIFIC DESCRIPTION OF THE ALTERATION.
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13-6-6-4
3-4-6-6
4-5-4-4
4-4-5-5
4-4-3-3

1-1-1-1

1-1-1-5

4-6-3-2

4-6-5-6

16-14-12-16
19-20-26-24

5-4-3-3
20-31-50/0''

31-50/0''31-50/0''

6-7-9-6
7-7-7-10

7-10-8-11
10-11-13-11

8-8-11-4
9-10-14-15

26-50/3''26-50/3''

90%/47%

93%/60%

100%/93%

100%/94%

5690psi

10-12-9-9
6-11-7-10

19-13-13-14
13-9-11-15

18-53-45/1''18-53-45/1''

92%/50%

100%/88%

98%/49%

100%/30%

96%/24%

4190psi

B

A

4321

JDL
AS NOTED

JDL JEO X

C-303
PLAN AND PROFILE - HDD 24, 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%

EXISTING STORM 
ELEVATION: UNKNOWN 

(5’ DEPTH ASSUMED) 
BORING FES-3 — 

ELEVATION: 143.90’

+
o
o

BORING FES-3A 
ELEVATION: 139.30’

l
7=v

5

RHO, 50f+l is.
60-65’ IX

EXISTING WATER 
ELEVATION: UNKNOWN 
(5’ DEPTH ASSUMED)

EXISTING STORM 
ELEVATION: UNKNOWN 

(5’ DEPTH ASSUMED)

EXISTING SANITARY SEWER 
ELEVATION: UNKNOWN 

(5’ DEPTH ASSUMED)

EXISTING STORM 
ELEVATION: UNKNOWN 
(10’ DEPTH ASSUMED)

CANAL STREET

/

EXISTING STORM 
ELEVATION: UNKNOWN 
(5’ DEPTH ASSUMED)

PROPOSED HDD 24 PROFILE
CONDUIT 1
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65
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o
50 1000

Scale in feet

is.

EXISTING TELEPHONE 
ELEVATION: UNKNOWN 
(3.5’ DEPTH ASSUMED)

EXISTING TELEPHONE 
ELEVATION: UNKNOWN 
(3.5’ DEPTH ASSUMED)

EXISTING WATER 
ELEVATION: UNKNOWN 

(5’ DEPTH ASSUMED)
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BORING K-134.8 
ELEVATION: 146.60’
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Shale

Siltstone

SILTY SAND

Poorly Graded SAND 
Poorly Graded SAND with CLAY 
Poorly Graded SAND with SILT 

Well graded SANDa
a.

Well Graded SAND with CLAYmi
Well Graded SAND with SILT

' opsoil

Gravel or Conglomerate 1 
Subgro ywo eke

7 \
1L

Inter bedded bond stone and shale

Uuar tzite

Schis t
Schis tm..
Gneiss

T

Gneiss
rV\ Granite 1

V o i d
W o ter

Undefined

Voter Table during drilling 
Water Table after drilling

I
2

\
NOTE:

1) *EACH HDD CONSISTS OF A PAIR OF (2) HVDC 
ELECTRICAL TRANSMISSION CABLES HOUSED IN 
INDIVIDUAL 12” DIAMETER CASINGS/CONDUITS, HDPE 
DR7, AND A THIRD 3” DIAMETER CASING/CONDUIT, 
HDPE DR 7, WILL BE BUNDLED IN PULLBACK WITH 
ONE OF THE 12” CASINGS/CONDUITS FOR A 
TELECOMMUNICATION LINE.
THIS DESIGN IS UNDER FURTHER EVALUATION 
PENDING AN ADDITIONAL GEOTECHNICAL 
INVEST1GA RON.
THE USE OF CONDUCTOR CASINGS IS 
RECOMMENDED TO MIRGATE THE POTENRAL 
RELEASE OF THE DRILLING FLUIDS.
AN INTERSECRNG BORE METHOD IS RECOMMENDED 
TO REDUCE DRILLING FLUID PRESSURES A T THE 
SOUTHERN END OF HDD ALIGNMENT.
ALIGNMENT ”A-P3” CONTROL THE PROPOSED 
ALIGNMENT FROM STA. 30083+50 TO 30181+85.
SEE DRAWING NO. C-106 AND C-113 FOR 
ALIGNMENT ”A-P3” STARON EQUARON.

2)

3)

4)

5)

6)

Lege rid
Asphoi t
Bedrock

Boulder
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145 B Concrete

Eill

S3140 CLAYEY GRAVEL
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SILTY GRAVEL135
’ool
’QC)

Poorly Graded GRAVEL 
Poorly Graded Gravel with CLAY 
Poorly Graded GRAVEL with SILT130

Well eroded GRAVEL

125 Well Graded UPAVEL with LLAY

Well Graded GRAVEL with SILT

1 Limestone120
Elastic SILT

SILTY Fat CLAY150
Lean CLAY
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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 
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE 

ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT 
AND INCLUDE THE NOTATION ’’ALTERED BY” FOLLOWED BY 
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 

SPECIFIC DESCRIPTION OF THE ALTERATION.
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ELEVATION: UNKNOWN 
(3.5’ DEPTH ASSUMED)
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(3.5’ DEPTH ASSUMED)
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4-8-8-11
8-4-4-3
4-2-2-1
2-3-3-3
2-3-2-3

2-1-3

7-6-7

7-50/1''7-50/1''
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AS NOTED

JDL JEO

PLAN AND PROFILE - HDD 24, 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
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95%/90%
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C-303.1
PLAN AND PROFILE - HDD 24, CONDUIT 1
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NOTE:
1) *EACH HDD CONSISTS OF A PAIR OF (2) HVDC 

ELECTRICAL TRANSMISSION CABLES HOUSED IN 
INDIVIDUAL 12” DIAMETER CASINGS/CONDUITS, HDPE 
DR7, AND A THIRD 3” DIAMETER CASING/CONDUIT, 
HDPE DR 7, WILL BE BUNDLED IN PULLBACK WITH 
ONE OF THE 12” CASINGS/CONDUITS FOR A 
TELECOMMUNICATION LINE.
THIS DESIGN IS UNDER FURTHER EVALUATION 
PENDING AN ADDITIONAL GEOTECHNICAL 
INVESRGA DON.
THE USE OF CONDUCTOR CASINGS IS 
RECOMMENDED TO MITIGATE THE POTENTIAL 
RELEASE OF THE DRILLING FLUIDS.
AN INTERSECTING BORE METHOD IS RECOMMENDED 
TO REDUCE DRILLING FLUID PRESSURES A T THE 
SOUTHERN END OF HDD ALIGNMENT.
ALIGNMENT ”A-P3” CONTROL THE PROPOSED 
ALIGNMENT FROM STA. 30083+50 TO 30181+85.
SEE DRAWING NO. C-106 AND C-113 FOR 
ALIGNMENT ”A-P3” STATION EQUATION.
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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 
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE 

ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT 
AND INCLUDE THE NOTATION ’’ALTERED BY” FOLLOWED BY 
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 

SPECIFIC DESCRIPTION OF THE ALTERATION. 0 04/05/2023 MCS JEOFINAL EM&CP SUBMISSION
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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 
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE 

ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT 
AND INCLUDE THE NOTATION ’’ALTERED BY” FOLLOWED BY 
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 

SPECIFIC DESCRIPTION OF THE ALTERATION.
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13-6-6-4
3-4-6-6
4-5-4-4
4-4-5-5
4-4-3-3

1-1-1-1

1-1-1-5

4-6-3-2

4-6-5-6

16-14-12-16
19-20-26-24

5-4-3-3
20-31-50/0''

31-50/0''31-50/0''

4190psi

6-7-9-6
7-7-7-10

7-10-8-11
10-11-13-11

8-8-11-4
9-10-14-15

26-50/3''26-50/3''

90%/47%

93%/60%

100%/93%

100%/94%

5690psi

10-12-9-9
6-11-7-10

19-13-13-14
13-9-11-15

18-53-45/1''18-53-45/1''

92%/50%

100%/88%

98%/49%

100%/30%

96%/24%

B

A

4321

C-303A
JDL

AS NOTED
JDL JEO X

PLAN AND PROFILE - HDD 24, CONDUIT 2

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%
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ELECTRICAL TRANSMISSION CABLES HOUSED IN 
INDIVIDUAL 12” DIAMETER CASINGS/CONDUITS, HDPE 
DR7, AND A THIRD 3” DIAMETER CASING/CONDUIT, 
HDPE DR 7, WILL BE BUNDLED IN PULLBACK WITH 
ONE OF THE 12” CASINGS/CONDUITS FOR A 
TELECOMMUNICATION LINE.
THIS DESIGN IS UNDER FURTHER EVALUATION 
PENDING AN ADDITIONAL GEOTECHNICAL 
INVESRGA DON.
THE USE OF CONDUCTOR CASINGS IS 
RECOMMENDED TO MITIGATE THE POTENTIAL 
RELEASE OF THE DRILLING FLUIDS.
AN INTERSECTING BORE METHOD IS RECOMMENDED 
TO REDUCE DRILLING FLUID PRESSURES A T THE 
SOUTHERN END OF HDD ALIGNMENT 
ALIGNMENT ”A-P3” CONTROL THE PROPOSED 
ALIGNMENT FROM STA. 30083+50 TO 30181+85.
SEE DRAWING NO. C-106 AND C-113 FOR 
ALIGNMENT ”A-P3” STATION EQUATION.
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CONDUIT 2Scale in feet
3405.9’, RHQ=90(K*CM)/W

165o
EXISTING TELEPHONE 
ELEVATION: UNKNOWN 
(3.5’ DEPTH ASSUMED)

EXISTING GAS 
ELEVATION: UNKNOWN 
(3.5’ DEPTH ASSUMED)

co
Lege ridPROPOSED 40,338 SF WORKZONE >>160-

Asphol tASPHALTo
oBORING K-134.8 

ELEVATION: 146.60’
Bedrock BedrockCANAL STREET BROADWAY +EXISTING STORM 

ELEVATION: UNKNOWN 
(5’ DEPTH ASSUMED)

155- O"' Boul der BoulderOo T
CH Fot CLAY

150- CH-MH SILTY Fat CLAY
BORING FES-3A 
ELEVATION: 139.30’ zzz Cl Lean CLAY

ENTRY POINT 
CP RAIL 

CANADIAN MAINLINE 
MP 55.33

BORING FES-3 
ELEVATION: 143.90’ CL-ML SILTY CLAY

145- A B CDNCPETE Coricrete

J v_ Fill Fill

:o7140- ___ A GC CLAYEY GRAVEL

12’ aSo7/ GC GM SILTY CLAYEY GRAVEL

k/
135::\

GM SILTY GRAVELV
00 Poorly Graded GRAVELGP

/ Toi%.y' Poorly Graded Gravel with CLAYGP-GC
130-

Poorly Graded GRAVEL with SILT

%
GP-GMA •1

YEXIST NG WATER 
ELEVATION: UNKNOWN 

(5’ DEPTH ASSUMED)

GW Well Groded GRAVEL

%L " . ne125- GW-GC Well Graded GRAVEL with CLAY
A

% GW-GM Well Graded GRAVEL with GILT

1
%

Limestone LimestonePROPOSED 5’X10’X5’ 
ENTRY PIT

120-
Elastic SILTMH

% SILTML

%115- U □ H □ RuANIC Rat CLAY
IO

□ L □RGANIC Lean CLAYA

3xA110- □ L/GH □ RGANIC SDIL
%

B
(( (( 6

PEAT

%
+1
°0 Puck: Rock.-H105- 10

% sandstone Sandstone<0 +1
%

SC CLAYEY SANDPOIX —100- TH.41 SILT, CLAYEY SANDSC-SM

% RHO, M
X X SHALE Shale60-65'

% X95-- SILTSTDNE Siltstone

% SM SILTY SAND

Poorly Graded SANDSF'PVC EXISTING STORM 
ELEVATION: UNKNOWN 

(5’ DEPTH ASSUMED)

EXISTING WATER 
ELEVATION: UNKNOWN 
(5’ DEPTH ASSUMED)

90-
Poorly Graded SAND with CLAYSP-SC

Poorly Graded SAND with SILTSP-SM

85- A Well graded SANDSWa.

% N;# <9
4+7

sw-sc Well Graded SAND with CLAY

% EXISTING SANITARY SEWER 
ELEVATION: UNKNOWN 

(5’ DEPTH ASSUMED)

SW-SM Well Graded SAND with SILT80-
T opeoil T opsoilv;

7 \ Gravel or Conglomerate 1IJSGS 601
175- L

SubgraywackeUSGS 654
20 Ti

USGS 670 Inter bedded Sandstone anal shaleOo70- USGS 702 Uuar tzite+
O12” HDPE DR 7 IPS* USGS 7 CIS Schis

o
USGS 705 Schis tPVT65- m<<
USGS 708 Gneiss10 CO T

980.2’ USGS 708 Gneiss460- rX\ USGS 718 Granite 1
Void Void

5&50 Water Water-3+00 -2+00 -1+00 0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 10-o Weathiered Pack: Undefined

Water Table during drilling50 100 I0 Water To la I ePROPOSED HDD 24 PROFILEScale in feet D e a y e d W o t e 
Taial e Water Table after drillingxz

CONDUIT 2
KIEWIT PROJECT NO.CHAMPLAIN HUDSON POWER EXPRESS

SEGMENTS 4 & 5 (PACKAGE 3) - CP: FORT EDWARD TO MILTON
21162

CHA PROJECT NO.

(OH PE CflKiewit GHA-^
Champlain Hudson Albany, ny 122050259

r 518.453.4500 . www.chacompames.com
Power Express

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 
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE 

ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT 
AND INCLUDE THE NOTATION ’’ALTERED BY” FOLLOWED BY 
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 

SPECIFIC DESCRIPTION OF THE ALTERATION.
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4-8-8-11
8-4-4-3
4-2-2-1
2-3-3-3
2-3-2-3

2-1-3

7-6-7

7-50/1''7-50/1''

B

A

4321

C-303A.1
AS NOTED

JEO X

PLAN AND PROFILE - HDD 24, CONDUIT 2

C-303A.1
JDL JDL

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%



3-1-2-1
2-1-1-2
1-1-1-2
2-2-2-2
2-1-2-2

1-2-2

2-2-2

1-2-1

1-1-2

1-1-1

1-1-2

1-1-1

0-0-0

3-9-13

100%/30%

100%/100%

100%/100%

HU
DS

ON
RI

VE
R

B

A

4321

C-303A.2
AS NOTED

JEO

PLAN AND PROFILE - HDD 24, CONDUIT 2

C-303A.2
JDL

AS NOTED
JDL JEO X

PLAN AND PROFILE - HDD 24, CONDUIT 2

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%



MILLSITEROAD

W
ES

T
RI

VE
R

RO
AD

3-2-3-3
3-2-3-3
7-50/4''

7-4-6-7

2-1-1-1

0-0-0-0

0-0-0-0

0-0-0-0

0-0-0-0

0-0-0-0

0-0-0-0

4-4-6-4
2-1-1-1
0-0-0-0
0-0-0-0

0-0-0-0

0-0-0-0

0-0-0-0

0-0-0-0

0-0-0-0

22-50/2''22-50/2''

42%/0%

100%/28%

CZ
AS NOTED

CZ JEO X

B

A

4321

PLAN AND PROFILE - HDD 24A, 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%

C-303B



MILLSITEROAD

W
ES

T
RI

VE
R

RO
AD

3-2-3-3
3-2-3-3
7-50/4''

7-4-6-7

2-1-1-1

0-0-0-0

0-0-0-0

0-0-0-0

0-0-0-0

0-0-0-0

0-0-0-0

4-4-6-4
2-1-1-1
0-0-0-0
0-0-0-0

0-0-0-0

0-0-0-0

0-0-0-0

0-0-0-0

0-0-0-0

22-50/2''22-50/2''

42%/0%

100%/28%

CZ
AS NOTED

CZ JEO X

B

A

4321

PLAN AND PROFILE - HDD 24A, CONDUIT 2

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%

C-303C



12-10-9-7
5-5-4-2
2-1-0-0
1-1-3-3
3-3-4-5

2-3-3-3

2-2-2-2

3-3-3-4

2-5-7-6

5-3-3-2
4-4-5-4
3-5-3-3
7-6-6-6
6-6-5-7

2-3-4-4
3-3-5-4
7-6-5-4
2-2-3-4
2-3-3-4
0-6-4-5

7-10-13-16

0-0-2-3

8-11-16-18

7-14-12-10

0-0-3-2

C-304
CJL

AS NOTED
CJL JEO X

B

A

4321

PLAN AND PROFILE - HDD 25, 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%

BORING A136.0-1 
ELEVATION: 146.59’

WETLAND LIMITS

%
\%

\%
T .% I

%

%

38’±
%

X
X

X
X

X

BORING K—136.1 
ELEVATION: 144.0’

f

PVT

12'
L

/" V
ENTRY POINT CP RAIL 

CANADIAN MAINLINE MP 54.15

PROPOSED 5’X10’X5’ 
ENTRY PIT

BORING FES-3B 
ELEVATION: 142.5’

EXISTING GRADE

\

Y
53’± RHO, 16-35’50’±

10 ” HOPE DR 9 IPS

941.4’
i i i5+00 6+00 7+00-1 0+00 1+00 2+00 3+00 4+00

160

155

150

145

140

135

130

125

120

115

110

105

100

95

90

85
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I PRIVATE CROSSING CANADIAN 

PACIFIC RAILWAY CANADIAN 
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PLAN AND PROFILE - HDD 25, CONDUIT 2

Blow Counts per 6" =
Recovery %/RQD % = =UCS
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2D strip logs shown at 10x exaggeration
3D strip logs have no exaggeration
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1) THE USE OF CONDUCTOR CASINGS IS
RECOMMENDED TO MITIGATE THE POTENTIAL 
RELEASE OF THE DRILLING FLUID.
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r 518.453.4500 . www.chacompames.com
Power Express
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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 
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE 

ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT 
AND INCLUDE THE NOTATION ’’ALTERED BY” FOLLOWED BY 
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 

SPECIFIC DESCRIPTION OF THE ALTERATION.
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PLAN AND PROFILE - HDD 25, CONDUIT 2

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

BORING LOG STRIP LEGEND

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

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 
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE 

ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT 
AND INCLUDE THE NOTATION ’’ALTERED BY” FOLLOWED BY 
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 

SPECIFIC DESCRIPTION OF THE ALTERATION.
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PLAN AND PROFILE - HDD 25A, CONDUIT 1
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2D strip logs shown at 10x exaggeration
3D strip logs have no exaggeration
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BORING LOG STRIP LEGEND
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3D strip logs have no exaggeration
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CHA PROJECT NO.
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Power Express

IT IS A VIOLATION OF LAW FOR ANY PERSON, UNLESS THEY 
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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 
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE 

ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT 
AND INCLUDE THE NOTATION ’’ALTERED BY” FOLLOWED BY 
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 

SPECIFIC DESCRIPTION OF THE ALTERATION.
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NOTE:
1) THE USE OF CONDUCTOR CASINGS IS 
RECOMMENDED TO MIDGATE THE POTENTIAL 
RELEASE OF THE DRILLING FLUIDS.
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PROPOSED HDD 26 PROFILE
0 CONDUIT 1

50 1000
Scale in feet
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Fill Fill
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OR LAND SURVEYOR TO ALTER AN ITEM IN ANY WAY. IF AN 

ITEM BEARING THE STAMP OF A LICENSED PROFESSIONAL IS 
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE 

ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT 
AND INCLUDE THE NOTATION ’’ALTERED BY” FOLLOWED BY 
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 

SPECIFIC DESCRIPTION OF THE ALTERATION.
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3430psi
6410psi

6-8-3-2
1-3-3-4
4-5-6-8
7-6-7-9
9-8-7-9

3-2-4-5

1-1-1-3

0-0-2-2

50/1''

50%/0%

90%/28%

4-5-4-9
10-12-15-16

4-4-6-9
14-13-13-14

4-8-11-11
13-14-15-14

6-15-15-16

100/3''100/3''

98%/69%

97%/91%

100%/75%

C-306.1
AS NOTED

X

B

A

4321

JEOCJL CJL

PLAN AND PROFILE - HDD 26, 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%

-165

-160
K-137.3 

ELEVATION: 150.8’
-155

EXIT POINT CP RAIL 
CANADIAN MAINLINE 
MP 52.75

/V

<# -150

PROPOSED 
5’X10'X5' 
EXIT PIT

-145n
U/7’i:

<£;V
-140

PW
-135

NOTE:
1) THE USE OF CONDUCTOR CASINGS IS 
RECOMMENDED TO MITIGATE THE POTENTIAL 
RELEASE OF THE DRILLING FLUIDS.

PROPOSED HDD 26 PROFILE
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PROPOSED 60’X250’ WORKZONE

Legend

AspholtASPHALT

BedrockBedrock
O’’ BoulderBoulder

zzz Lot CLAYCH

SILTY Fat CLAYCH-MH

ZZZ Lean CLAYCL

SILTY CLAYCL-ML

5 CONCRETE Concrete

FillFill

CLAYEY GRAVELGC

a
SILTY CLAYEY GRAVELGC-GM

SILTY GRAVELGM
—
’oo! Poorly Graded GRAVELGP

7^ aQC)— Poorly Graded Gravel with CLAYGP-GC
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5570psi

13-11-6-8
3-5-5-2
2-2-4-3
2-2-3-4
1-2-3-3

1-3-6-8

5-6-7-10

38-43-48-50/3''

88%/48%

100%/57%

100%/35%

C-306A
CJL

AS NOTED
CJL JEO X

B

A

4321

PLAN AND PROFILE - HDD 26, CONDUIT 2

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

BORING LOG STRIP LEGEND

2D strip logs shown at 10x exaggeration
3D strip logs have no exaggeration
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11000psi
10-10-10

95%/90%

"V s~ \
Y V a
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-ARC L = 500.24' 

RAD = 1200’
25’±I

RHO, 26-31'
t
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ENTRY PIT

PVT PHC PHT
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10" HOPE DR 9 IPS
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ENTRY POINT CP— 
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MAINLINE MP 5314

WETLAND LIMITS

EXISTING GRADE
K—137.1 

ELEVATION: 145.7’S'
WETLAND LIMITS

160

155

150
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115

110

105

o 50 100

PROPOSED HDD 26 PLAN VIEWScale in feet
CONDUIT 2

PROPOSED 75’X250’ WORKZONE

165
2042.3’, RHO= 70(K*CM)/W

-1+82 -1 0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 10+00 11+00 12-

20-m

NOTE:
1) THE USE OF CONDUCTOR CASINGS IS 
RECOMMENDED TO MITIGATE THE POTENTIAL 
RELEASE OF THE DRILLING FLUIDS.
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PROPOSED HDD 26 PROFILE
0 CONDUIT 2

50 1000
Scale in feet

\ \AG LAND
(SEE TABLE 7.1 ON SHEET G-011)
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MAINLINE MP 53.11 DOT 
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GAIL KOCHON 
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AG LAND
(SEE TABLE 7.1 ON SHEET G-011)
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CL-ML SILTY CLAY

R CONCRETE Coricrete

Fill Fill

GC CLAYEY GRAVEL

My a
Gl GM SILTY CLAYEY GRAVEL

GM SILTY GRAVEL

oo Poorly Graded ijRAVELGP

eqo Poorly Graded Gravel with CLAYGP-GC

'oo' Poorly Graded GRAVEL with SILTIjP-GM

GW Well eroded GRAVEL

GW-GC Well Graded GRAVEL wi + h CLAY

GW-GM Well Graded GRAVEL with GILT

1 Limestone Limestone

Elastic TILTMH

SILTMLa □ H □ PGANIC Eat CLAY

□ L □ PGANIC Lean CLAY
z.

□ L/EIH □ PGANIC SDILtr tr «
PEAT

Pock Pock

Sandstone Sandstone

CL CLAYEY LAND-
SILT. CLAYEY SANDEC-EM

SHALE Shale

X SILTCTDNE Ciltstone

CM CILTY SAND

Poorly Graded SANDCP

Pocudy Graded SAND with CLAYCP-SC

F’oorly Graded SAND with GILTCF'-CM

A Well graded SANDSWA

sv-sc Well Graded SAND with CLAY

CV-SM Well Graded SAND with SILT

T op'Soil T opsoil

7 \ Gravel or Conglomerate I□ CCS 601
11

CubgroywocLeU C G S g 5 4
IJCGC 670 In teniae aided Sandstone arid a hole

UCGC 702 duar tzite

IJCGC 705 Schis t

Wk IJCGC 705 Schiist

UCGC 708 Gneiss
T

USGS 708 Gneiss
Y rX\ UCGC 718 Granite 1

V o I d V o I d
Water Wa ter

Weattiered Pock U ndef ined

Water Table dLirinq drillingI Water Table

J e i y e d W a t e i 
Table

Water Table after drilling2
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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 
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE 

ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT 
AND INCLUDE THE NOTATION ’’ALTERED BY” FOLLOWED BY 
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 

SPECIFIC DESCRIPTION OF THE ALTERATION.
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6410psi

6-8-3-2
1-3-3-4
4-5-6-8
7-6-7-9
9-8-7-9

3-2-4-5

1-1-1-3

0-0-2-2

50/1''

50%/0%

90%/28%
3430psi

4-5-4-9
10-12-15-16

4-4-6-9
14-13-13-14

4-8-11-11
13-14-15-14

6-15-15-16

100/3''100/3''

98%/69%

97%/91%

100%/75%

C-306A.1
AS NOTED

X

B

A

4321

JEOCJL CJL

PLAN AND PROFILE - HDD 26, CONDUIT 2

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%

PVC

K-137.3 
ELEVATION: 150.8’ EXIT POINT CP RAIL 

CANADIAN MAINLINE 
MP 52.75

#

#/

# PROPOSED 
5’X10‘X5‘ 
EXIT PIT

17'±
V

PVT

12*
WETLAND LIMITS

160

155

150

145

140

135

130

125

120

115

110

105

attS020l00 21+0018+00 19+0017+00

NOTE:
1) THE USE OF CONDUCTOR CASINGS IS 
RECOMMENDED TO MITIGATE THE POTENTIAL 
RELEASE OF THE DRILLING FLUIDS.

PROPOSED HDD 26 PROFILE
CONDUIT 2

EXISTING GRADE

34’±

10 * HOPE DR 9 IPS

ND LIMITS

FES-5
ELEVATION: 147.1’

WT~

i r

IA

00

Legend

Asphoi tASPHALT

Bedrock Bedrock

O'" Boulder Boulder

7 CH Fat CLAY

/ CH-MH SILTY Fat CLAY

CL Lean CLAY

CL-ML SILTY CLAY

Ip
CONCRETE Concrete

Fill Fill

GC CLAYEY GRAVEL

GC-GM SILTY CLAYEY GRAVEL

GM SILTY GRAVEL
—
’od Poorly Graded GRAVELGP

Qd
5o:

Poorly Graded Grovel with CLAYGP-GC

Poorly Graded GRAVEL with SILTGP-GM
“—“

GU Veil Graded GRAVELas GW-GC Well Graded GRAVEL with CLAY

HS GV-GM Well Graded GRAVEL with SILT

1 Limestone Limestone

Elastic SILTMH

SILTML

a □ H ORGANIC Lot CLAY

□ L ORGANIC Lean CLAY
X" □ L/DH □ RGANIC SOILrr rr «

PT PEAT

RockRock

Sandstone Sandstone

CLAYEY SANDSC___
SILT, CLAYEY SANDSC-CM

SHALE Shale

X SILTSTDNE Sil tstone

SM SILTY SAND

Poorly Graded SANDSP

Poorly Graded SAND with CLAYSP-SC

Poorly Graded SAND with SILTSP-SM

Well graded SANDSW

sw-sc Well Graded SAND with CLAY- /• •
SW-SM Well Graded SAND with SILT

33 T opsoil T opsoil

7 \ Gravel or Conglomerate 1USGS 601lL
Subgra ywo cFeUSGS 654

USGS 670 Interloedded Sandstone and Shale

USGS 702 Quartzite

USGS 705 Schist

USGS 705 Schist

USGS 708 Gneiss
* USGS 708 Gneiss

fV7 \ USGS 718 Granite 11
Void Void

Water Water

Weathered Pock Undefined

Water Table during drillingY Water Table
Delayed Water 

Table
Water Table after drilling2

PROPOSED HDD 26 PLAN VIEW
CONDUIT 2

PROPOSED 60X250’ WORKZONE

-165
2042.3’, RHO= 70(K*CM)/W

716.9’

1266.8’

T Tt T T T
14+00 15+00

\\
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AG LAND
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AG LAND
(SEE TABLE 7.1 ON SHEET G-011)
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TM# 78.-1-25.1J 
AG LAND

(SEE TABLE/Lt- ON SHEET- G-0.1J) ^
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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 
ALTERED, THE ALTERING ENGINEER, ARCHITECT, LANDSCAPE 

ARCHITECT OR LAND SURVEYOR SHALL STAMP THE DOCUMENT 
AND INCLUDE THE NOTATION ’’ALTERED BY” FOLLOWED BY 
THEIR SIGNATURE, THE DATE OF SUCH ALTERATION, AND A 

SPECIFIC DESCRIPTION OF THE ALTERATION.
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