
Figure 1.1-1
Proposed 

Oil Pipeline Route
(Potential expansion represented 

by the dotted line) 

Source: ENSR 2006a
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Figure 2.2-1

Typical Pipeline 
Construction Sequence

Right-of-Way Acquisition
and Survey

Fencing Clearing and
Grading

Centerline
Survey
of Ditch

Ditching (Rock-Free) Ditching (Rock) Padding Ditch Bottom

Stringing Bending Line-up, Stringer Bead, and Hot Pass Fill and Cap Weld

As-Built Footage X-Ray and
Weld Repair

Coating Field
and Factory

Welds

Inspection
(Jeeping)

and Repair
of Coating

Lowering-In
and Tie-Ins

As-Built
Survey

Pad and Backfill Test and Final Tie-In Cleanup

Not to Scale

Source: ENSR 2006a
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Source: TransCanada 2007c
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Figure 2.2-2

Typical Pipeline Trench Profile
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Toe of 
Slope

Marker SignMarker Sign

4’-0”

4’-0”(Min.)
from Low Point

in ROW

C of Road
or Railroad

L

Width of Road or Railroad Crossing

Crossing Pipe to Extend to Right of Way (Min.)

Road Right-of-Way

Clear Fence Line
Horizontally by 2” Min.

GradeGrade

Crown
of Road

Heavy Wall Crossing Pipe
(See Note 4)

Line
Pipe

Line
Pipe

 TYPICAL UNCASED ROAD CROSSING - BORED

Bore Annulus to be no
Larger than 1” Greater 
than Coated Line Pipe

Notes:

1.  Crossings shall be in accordance with applicable permit.
2.  Road crossing pipe shall extend at minimum to right-of-way line.
3.  The type and minimum required length of pipe for crossings of roads 
     shall be as specified on alignment sheets.
4.  Pipe for bored crossings to include abrasion-resistant (ARB) coating.
5.  Pipeline marker and test stations to be installed on ROW line next to fence 
     if possible.
6.  The crossing pipe shall be straight with no vertical or horizontal bends
     within the road right-of-way.

Figure 2.2-3

Typical Uncased 
Road or Railroad 
Crossing - Bored

5’-0”(Min.)

Source: ENSR 2006a
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Figure 2.2-4
Typical Water Body Crossing

Open-Cut Trench

Source: ENSR 2006a
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Figure 2.2-5

Source: ENSR 2006a

Typical Water Body Crossing
Horizontal Directional Drill

Waterbody

Conceptual
Pipe Profile

Entry
Point

Required Depth

Exit
Point

Notes:

1.  Set up drilling equipment a minimum of 100 feet from the edge of the watercourse.  Limit clearing
     between drill entry and exit point to brush clearing of a 10-foot wide strip as necessary to monitor 
     drilling activities and obtain water for hydrostatic testing and drilling mud.
2.  Ensure that only bentonite-based drilling mud is used.
3.  Install suitable drilling mud tanks or sumps to prevent contamination of watercourse.
4.  Install berms downslope from the drill entry and anticipated exit points to contain any release of 
     drilling mud.
5.  Dispose of drilling mud in accordance with the appropriate regulatory authority requirements.

PROFILE
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Figure 2.2-6
Typical Standard
Wetland Crossing

C
Trench and Pipeline

L

R.O.W.
Boundary

R.O.W.
Boundary

Temporary
Construction 

R.O.W.

Temporary
Construction 

R.O.W.

Trench
Spoil

Sediment Barrier
as Required

Natural grade

Timber, Riprap or
Equipment Mats

as Required

40’
Spoil Side

45’
Working Side

15’
Temporary
Workspace

20’
Temporary
Workspace

50’
Permanent Easement

85’
Construction Right of Way

PROFILE
Notes:
  1.  Flag wetland boundaries prior to clearing.
  2.  No refueling of mobile equipment is allowed within 100 feet of wetland.  Place “No Fueling” sign posts
      100 feet back from wetland boundary.  Refuel stationary equipment as per Keystone’s spill prevention 
       procedures.
  3.  Install temporary slope breaker upslope within 100 feet of wetland boundary if directed by Keystone.
  4.  Install timber mats/riprap through entire wetland area.  Equipment necessary for right-of-way clearing 
       may make one (1) pass through the wetland before mats are installed.
  5.  Aviod adjacent wetlands.  Install sediment barriers (straw bales and/or silt fence) at downslope edge
       of right-of-way and along wetland edge as required.
  6.  Restrict root grubbing to only that area over the ditchline and ditch spoil areas and remove from wetland 
       for disposal.
  7.  Topsoil stripping shall not be required in saturated soil conditions
  8.  Leave hard plugs at edge of wetland until just prior to trenching.
  9.  Pipe section may be fabricated within the wetland and adjacent to alignment, or in staging area outside 
       the wetland and walked in.
10.  Trench through wetland.

12.  Remove timber mats or prefabricated mats from wetland upon completion.
13.  Restore grade to near pre-construction topography, replace topsoil, and install permanent erosion control.

Source: ENSR 2006a
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Figure 2.2-7
Typical Pump Station 

without Pigging
Facilities
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Source: ENSR 2006a
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Figure 2.2-8
Typical Pump Station 

with Pigging
Facilities
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Source: ENSR 2006a



8

6

4

0
2

10

12 14

16

18

20

30

40

80

60

50

12
0

160

20

12

0

10
16

6

8

10

4

12

10

10

8

6

14
18

Iowa

Missouri

Minnesota

Kansas

Illinois

Wisconsin

Oklahoma

Nebraska

Arkansas

South Dakota

North Dakota

Michigan

Tennessee

Mississippi

Lake Superior

Lake Michigan

M
is
si
ss
ip
pi

Missouri

Arkan sa
s

Rain y

Pla
tte

Ill
in
oi
s

Canadian

Wisc
ons
in

R
ed
River of the

N
orth

Ohio

0 100 Miles

Pipeline Route (as of 2/12/07)

State Boundary

Peak Ground Acceleration

Low Seismic Hazard (PGA < 0.15g)

Medium Seismic Hazard (0.15g< PGA < 0.5g)

High Seismic Hazard (PGA > 0.5g)

Data sources:
1) USGS. 2002. National Seismic Hazard Map. Earthquake Hazards Program website,
http://earthquake.usgs.gov/research/hazmaps/products_data/48_States/index.php
2) American Lifelines Alliance. 2005. Guideline for Assessing the Performance of Oil
and Natural Gas Pipeline Systems in Natural Hazard and Human Threat Events.
www.americanlifelinesalliance.org/pdf/PipeguideFinalPosted061705.pdf

Keystone Pipeline Project
Figure 3.1.4-1

Seismic Hazard Map
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Karst Geologic Areas
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Fissures, tubes and caves generally less than 1,000 ft (300 m) 
long; 50 ft (15 m) or less vertical extent; in gently dipping to 
flat-lying beds of carbonate rock.
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Other karst types not crossed by proposed route.
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Elkhorn River at Norfolk, Nebraska
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Platte River near Duncan, Nebraska
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Figure 3.8.1-1
Average Flow and 

Test Water Withdrawal Volume 
as a Percent of Daily Flow at 

Two Locations near the Proposed Route 

Source: USGS Surface-Water Monthly Statistics for the Nation (data accessed online at http://waterdata.usgs.gov/nwis on May 31, 2007)
Potential source waters identified by Keystone (ENSR 2007i)
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Figure 4.4-1
Proposed and Alternative Alignments 

in the Vicinity of Seward, NE

Sources: USGS (York quadrangle, Nebraska, 30’x60’ series) and Keystone
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Proposed Project Route
Seward alternative #1
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2 0 21
Miles

Legend



Figure 4.5-1
Hecla Sandhills Route and 
Pump Station Alternatives

Aquifers and Sandy Substrate Soils

Source: ENSR 2006a
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Figure 4 Chain of Rocks Route and Pump Station Alternatives  

Figure 4.5-2
Chain of Rocks Route and 
Pump Station Alternatives

Source: ENSR 2006a
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Figure 5 Wood River Route and Pump Station Alternatives

Figure 4.5-3
Wood River Route and 

Pump Station Alternatives

Source: ENSR 2006a
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