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APPENDIX A 

Project Overview Maps and Engineering Drawings 

 

Study Area Map 

Proposed Route Map and Identified Exclusion and Avoidance Areas 

Pipeline Construction Sequence 

ROW Construction Schematic 

Typical ROW Plan and Profile Details 

Typical Conventional Road Bore Detail 

Typical Foreign Pipeline Crossing Detail 

Typical Wetland Construction 

Typical Strawbale Installation Detail 

Typical Silt Fence Installation Detail 

Typical Fiber Roll/Filter Sock Installation Detail 
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2’ MIN. SEPARATION



 

 

TYPICAL ROW PLAN & PROFILE DETAILS 
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TYPICAL ROW-PLAN & PROFILE VIEW 
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GROUND SURFACE FLOW DIRECTION 
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TYPICAL BMP DURING CONSTRUCTION 
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TYPICAL BMP DURING CONSTRUCTION 
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TYPICAL BMP FOR BORED ROAD AND RAILROAD CROSSINGS 
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TYPICAL BMP FOR POST-CONSTRUCTION 

STABILIZATION ON SLOPES OF 

3:1 OR GREATER 
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SURFACE ROUGHENING INSTALLATION NOTES 

 
1. SURFACE ROUGHENING SHOULD BE PROVIDED ON ALL FINISHED GRADES. 

 
2. DISTURBED SURFACES SHALL BE ROUGHENED USING TILLING EQUIPMENT. 

 

 
 
 
 
 
 

SURFACE ROUGHENING MAINTENANCE NOTES 
 

1. VEHICLES AND EQUIPMENT SHOULD BE CONFINED TO ACCESS DRIVES NEAR THE EDGE OF 

THE RIGHT-OF-WAY AND NOT DRIVE OVER AREAS THAT HAVE BEEN SURFACE ROUGHENED. 
 

 
 
 
 
 
 
 
 

 
 

 

SURFACE ROUGHENING 
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SURFACE ROUGHENING 
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NOTES:

1. A PROTECTlVE LAYER (E.G., TIRES, WOODEN MATS, ETC.) SHALL BE PLACED ON PAVED ROAD 

SURFACES TO PREVENT DAMAGE FROM TRACKED EQUIPMENT.

2. IF NECESSARY, INSTALL TEMPORARY CULVERT AND FILL IN ROADSIDE DITCH.

3. MAINTAIN EXISTlNG VEGETATlON IN ROADSIDE DITCHES; STRIPPING SHOULD BE LIMITED TO THE 

AREA OF THE TEMPORARY CROSSING. 

4. PROVIDE SEDIMENT CONTROLS IN ACCORDANCE WITH THE STORMWATER POLLUTION 

PREVENTION PLAN.

5. THE FLOOR ELEVATlONS OF THE BORE PIT AND BELL HOLE SHALL BE ADJUSTED TO PROVIDE THE  

MINIMUM COVER BELOW ROADWAY AND ROADSIDE DITCHES.

Arrow NB Residue Gas Pipeline and Arrow NGL Pipeline

TYPICAL CONVENTIONAL BORE

ROAD CROSSING

NOT TO SCALE



IMPROVED UNCASED ROAD - CROSSING BORING METHOD

1. DESIGN FACTOR: IN ACCORDANCE WITH ALIGNMENT SHEETS
2. 100% X-RAY INSPECT ALL WELDS ON CARRIER PIPE IN ACCORDANCE WITH

API STANDARD 1104 AND CONTRACT DOCUMENTS.
3. CONTRACTOR TO SLICK BORE CARRIER PIPE WITH A PROCEDURE SUBMITTED

BY CONTRACTOR AND APPROVED BY THE COMPANY.
4. MINIMUM DEPTH OF COVER UNDER ROAD TO TOP OF PIPE SHALL BE

4'-0" OR SHALL CONFORM TO THE ROAD CROSSING PERMIT,
WHICHEVER IS GREATER.  ROAD CROSSING PIPE TO EXTEND 10' BEYOND
ON EITHER SIDE OF DESIGNATED ROAD RIGHT-OF-WAY.

5. CATHODIC TEST STATION TO BE INSTALLED (IF REQUIRED), SEE CST-P-1085-B030.
6. PIPELINE MARKER TO BE INSTALLED PER DRAWING STD-P-0100-A200 AND

STD-P-0100-A205.
7. PIPELINE MARKER & TEST STATIONS TO BE INSTALLED ON ROW LINE NEXT TO FENCE

IF POSSIBLE.
8. CARRIER PIPE IS TO BE COATED WITH APPROVED EXTERNAL PROTECTIVE COATING,

SEE ENGINEERING SECTION #M8380.
9. CROSSING TO BE AS NEAR TO 90° TO THE CENTERLINE OF ROADWAY AS PRACTICAL.
10. CONTRACTOR TO COMPLY TO THE SPECIFICATION REQUIREMENTS.
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1. FOREIGN PIPELINE LOCATIONS & DEPTHS TO BE DETERMINED BY ELECTRONIC MEANS IN ADVANCE OF PIPELINE CONSTRUCTION

AND CONFIRMED BY CAREFULLY EXPOSING BY HAND DIGGING WITHIN 24" IN ANY DIRECTION FROM THE PIPELINE.

2. OWNER OF FOREIGN PIPELINE(S) SHALL BE NOTIFIED A MINIMUM OF 48 HOURS IN ADVANCE OF EXCAVATION OF CROSSING.

3. TEST LEAD STATION TO BE INSTALLED WHERE PRACTICAL AT THE NEAREST FENCE, HEDGE ROW OR FIELD EDGE, AND WHERE

READILY   ACCESSIBLE. INSTALL COMPANY-SUPPLIED PERMANENT REFERENCE CELL AND EXTEND CELL LEAD TO TEST LEAD

STATION.

4. DEPTH OF PIPELINE INCLUDING 2'-0" MIN. CLEARANCE SHALL BE MAINTAINED FOR ALL FULL ANGULAR WIDTH OF FOREIGN

PIPELINE R.O.W.

5. PROPOSED PIPELINE MAY CROSS ABOVE THE FOREIGN PIPELINE(S) ONLY WHERE REQUESTED BY OR APPROVED BY FOREIGN

OWNER  IN WRITING.

NO VERT. OR HORIZ. BENDS WITHIN R.O.W.
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2. OWNER OF FOREIGN PIPELINE(S) SHALL BE NOTIFIED A MINIMUM OF 48 HOURS IN ADVANCE OF EXCAVATION OF CROSSING.

3. TEST LEAD STATION TO BE INSTALLED WHERE PRACTICAL AT THE NEAREST FENCE, HEDGE ROW OR FIELD EDGE, AND WHERE
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NOTES:

1. SEGREGATE TOPSOIL FROM THE AREA DISTURBED BY TRENCHING, EXCEPT IN AREAS WHERE STANDING  WATER IS PRESENT OR SOILS

ARE SATURATED OR FROZEN.

2. RE-SEED WITH ANNUAL RYEGRASS @ 40 LBS/ACRE (NOT TO EXCEED 48 LBS/ACRE) IN ALL AREAS WITHOUT STANDING WATER UNLESS ALTERNATIVES

HAVE BEEN APPROVED BY MANAGING AGENCY.

3. NO FERTILIZER OR LIME SHALL BE USED.

4. INSTALL TRENCH PLUGS & WATERBAR ON BOTH SIDES OF WETLAND IF THE HYDROLOGICAL CONDITIONS  WOULD DRAIN THE WETLAND.

5. DO NOT USE LIQUID MULCH BINDERS WITHIN 100' OF WETLANDS OR WATERBODIES.

6. IT IS ACCEPTABLE FOR E&S BMPS TO BE TEMPORARILY REMOVED FROM EQUIPMENT CROSSING PATHWAYS DURING PERIODS OF ACTIVE CONSTRUCTION

IF THESE CONTROLS WILL BE PROPERLY REINSTALLED AT THE END OF EACH WORK DAY.

7. WETLAND MATS WILL BE PERMANENTLY REMOVED AFTER CLEAN UP/RESTORATION

8. MATS WILL BE 12' WIDE AND LENGTH IS DEPENDENT ON THE WETLAND CROSSING LENGTH FROM START TO END.
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1. SEGREGATE TOPSOIL FROM THE AREA DISTURBED BY TRENCHING, EXCEPT IN AREAS WHERE STANDING  WATER IS PRESENT OR SOILS

ARE SATURATED OR FROZEN.

2. RE-SEED WITH ANNUAL RYEGRASS @ 40 LBS/ACRE (NOT TO EXCEED 48 LBS/ACRE) IN ALL AREAS WITHOUT STANDING WATER UNLESS ALTERNATIVES

HAVE BEEN APPROVED BY MANAGING AGENCY.

3. NO FERTILIZER OR LIME SHALL BE USED.

4. INSTALL TRENCH PLUGS & WATERBAR ON BOTH SIDES OF WETLAND IF THE HYDROLOGICAL CONDITIONS  WOULD DRAIN THE WETLAND.

5. DO NOT USE LIQUID MULCH BINDERS WITHIN 100' OF WETLANDS OR WATERBODIES.

6. IT IS ACCEPTABLE FOR E&S BMPS TO BE TEMPORARILY REMOVED FROM EQUIPMENT CROSSING PATHWAYS DURING PERIODS OF ACTIVE CONSTRUCTION

IF THESE CONTROLS WILL BE PROPERLY REINSTALLED AT THE END OF EACH WORK DAY.

7. WETLAND MATS WILL BE PERMANENTLY REMOVED AFTER CLEAN UP/RESTORATION

8. MATS WILL BE 12' WIDE AND LENGTH IS DEPENDENT ON THE WETLAND CROSSING LENGTH FROM START TO END.
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36" X 2" X 2" MIN. STAKES OR

APPROVED EQUIVALENT
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SITE CONDITIONS ALLOW
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STRAW BALES

STRAW BALES TIGHTLY

STAKED TOGETHER

BINDINGS SHOULD

BE HORIZONTAL

NOTES:

1. STRAW BALES TO BE EMBEDDED 4" MIN. INTO GROUND AS SITE CONDITIONS ALLOW.

2. SEDIMENT SHALL BE REMOVED WHEN  ACCUMULATIONS REACH 1/3 THE ABOVE GROUNDS HEIGHT OF THE BARRIER.

3. STRAW BALES REMOVED FOR ACCESS PURPOSES DURING THE DAY MUST BE REINSTALLED AFTER THE CONSTRUCTION ACTIVITY

HAS PASSED THROUGH OR BY THE END OF THE DAY.

4. STRAW BALES SHOULD NOT BE USED FOR PROJECTS LASTING MORE THAN 3 MONTHS.

5. STAKES TO BE DRIVEN FLUSH WITH THE TOP OF THE BALE. BOTH ENDS OF THE BARRIER TO BE EXTENDED AT LEAST 8'  UP SLOPE

AT 45 DEGREES TO MAIN BARRIER ALIGNMENT.

6. STRAW BALE BARRIERS THAT ARE UNDERMINED OR TOPPED SHALL BE REPLACED WITH A ROCK FILTER OUTLET.

7. BALES WILL BE REMOVED WHEN PERMANENT STABILAZATION IS ACHIEVED.

8. COMPACTED BACKFILL WILL BE PLACED ON DISTURBED SIDE.

SECOND WOODEN STAKE

SHOULD BE ANGLED TO

PREVIOUSLY LAID BALE

FRONT VIEW
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NOTES:

1. STRAW BALES TO BE EMBEDDED 4" MIN. INTO GROUND AS SITE CONDITIONS ALLOW.

2. SEDIMENT SHALL BE REMOVED WHEN  ACCUMULATIONS REACH 1/3 THE ABOVE GROUNDS HEIGHT OF THE BARRIER.

3. STRAW BALES REMOVED FOR ACCESS PURPOSES DURING THE DAY MUST BE REINSTALLED AFTER THE CONSTRUCTION ACTIVITY

HAS PASSED THROUGH OR BY THE END OF THE DAY.

4. STRAW BALES SHOULD NOT BE USED FOR PROJECTS LASTING MORE THAN 3 MONTHS.

5. STAKES TO BE DRIVEN FLUSH WITH THE TOP OF THE BALE. BOTH ENDS OF THE BARRIER TO BE EXTENDED AT LEAST 8'  UP SLOPE

AT 45 DEGREES TO MAIN BARRIER ALIGNMENT.

6. STRAW BALE BARRIERS THAT ARE UNDERMINED OR TOPPED SHALL BE REPLACED WITH A ROCK FILTER OUTLET.

7. BALES WILL BE REMOVED WHEN PERMANENT STABILAZATION IS ACHIEVED.

8. COMPACTED BACKFILL WILL BE PLACED ON DISTURBED SIDE.
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SHOULD BE ANGLED TO

PREVIOUSLY LAID BALE

FRONT VIEW

INSTALL WOOD MAT 
CONSTRUCTION  
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NOTES:

PERMANENT STABILIZATION IS DEFINED AS MINIMUM, UNIFORM, PERENNIAL 70%

VEGETATIVE COVER OR OTHER PERMANENT NON-VEGETATIVE COVER WITH A DENSITY

SUFFICIENT TO RESIST ACCELERATED EROSION.
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VEGETATIVE COVER OR OTHER PERMANENT NON-VEGETATIVE COVER WITH A DENSITY

SUFFICIENT TO RESIST ACCELERATED EROSION.
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NOTES:

1. SILT FENCE MUST BE LEFT IN PLACE UNTIL PERMANENT STABILIZATION.

2. FILTER FABRIC FENCE MUST  BE INSTALLED AT EXISTING  LEVEL GRADE.

3. SEDIMENT MUST BE  REMOVED WHERE  ACCUMULATIONS REACH  1/2 THE  ABOVE GROUND  HEIGHT OF THE FENCE.

4. ANY SECTION OF SILT FENCE WHICH HAS BEEN UNDERMINED OR TOPPED MUST BE IMMEDIATELY REPLACED WITH A ROCK FILTER

OUTLET.

5. AT A MINIMUM, THE FABRIC SHOULD HAVE THE FOLLOWING PROPERTIES:

6. SILT FENCE MUST BE PLACED AT EXISTING LEVEL GRADE. BOTH ENDS OF THE BARRIER WILL BE EXTENDED 8' UPSLOPE AT

45 DEGREES TO THE MAIN BARRIER ALIGNMENT.

FABRIC PROPERTY MINIMUM ACCEPTABLE VALUE TEST METHOD

GRAB TENSILE STRENGTH (lb)

120 ASTM D1682

ELONGATION AT FAILURE (%)

20% MAX. ASTM D1682

MULLEN BURST STRENGTH (lb)

200 ASTM D3786

TRAPEZOIDAL TEAR STRENGTH (lb)

50

PUNCTURE STRENGTH (lb)

40

ASTM D 751 (MODIFIED)

SLURRY FLOW RATE (gal/min/sf)

0.3

EQUIVALENT OPENING SIZE 30 US STD. SIEVE CW-02215

ULTRAVIOLET RADIATION STABILITY (%)

80 ASTM G-26

NOTES:

1. SILT FENCE MUST BE LEFT IN PLACE UNTIL PERMANENT STABILIZATION.

2. FILTER FABRIC FENCE MUST  BE INSTALLED AT EXISTING  LEVEL GRADE.

3. SEDIMENT MUST BE  REMOVED WHERE  ACCUMULATIONS REACH  1/2 THE  ABOVE GROUND  HEIGHT OF THE FENCE.

4. ANY SECTION OF SILT FENCE WHICH HAS BEEN UNDERMINED OR TOPPED MUST BE IMMEDIATELY REPLACED WITH A ROCK FILTER

OUTLET.

5. AT A MINIMUM, THE FABRIC SHOULD HAVE THE FOLLOWING PROPERTIES:

6. SILT FENCE MUST BE PLACED AT EXISTING LEVEL GRADE. BOTH ENDS OF THE BARRIER WILL BE EXTENDED 8' UPSLOPE AT

45 DEGREES TO THE MAIN BARRIER ALIGNMENT.

FABRIC PROPERTY MINIMUM ACCEPTABLE VALUE TEST METHOD

GRAB TENSILE STRENGTH (lb)

120 ASTM D1682

ELONGATION AT FAILURE (%)

20% MAX. ASTM D1682

MULLEN BURST STRENGTH (lb)

200 ASTM D3786

TRAPEZOIDAL TEAR STRENGTH (lb)

50

PUNCTURE STRENGTH (lb)

40

ASTM D 751 (MODIFIED)

SLURRY FLOW RATE (gal/min/sf)

0.3

EQUIVALENT OPENING SIZE 30 US STD. SIEVE CW-02215

ULTRAVIOLET RADIATION STABILITY (%)

80 ASTM G-26
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