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Profile A – Non-frozen

Profile B – Frozen

See Notes on next page.
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LINE 3 REPLACEMENT PROGRAM
TOPSOIL SALVAGE – THREE-LIFT SOILS HANDLING ON CULTIVATED LAND
10427

November 2014

Detail 14a

Application Submitted to the NEB
Appendix 6

Activity:

Notes:

1.

-

All Activities

2.

Salvage and
Stockpile Topsoil

-

3.

Excavate Trench
and Stockpile

-

4.

Backfill Trench

-

5.

Replace Topsoil
and Clean-Up

-

Throughout all applicable activities, implement the Soil Erosion Contingency Measures in Appendix D12 if
soil drifting is anticipated or is beginning to occur during periods of high winds.
Throughout all applicable activities, implement the Wet/Thawed Soils Contingency Plan in Appendix D9
when excessively wet soils are encountered.
Salvage and stockpile topsoil and subsoil first-lift as shown above during non-frozen conditions (Profile A)
and, if warranted, during frozen conditions (Profile B).
Use equipment capable of accurately separating topsoil from subsoil when salvaging topsoil during frozen
conditions.
Storing all topsoil on the work side or the spoil side is an acceptable practice provided that mixing with
subsoil is prevented.
Excavate first-lift of subsoil to the depth indicated on the Environmental Alignment Sheets or as
recommended by the Environmental Inspector and stockpile as shown above. Note: a bulldozer may be
needed to move this subsoil to allow room for windrowing and subsequent backfilling of the second
subsoil lift.
The width of the upper subsoil lift (subsoil first-lift) should be at least twice the width of the lower trench.
Excavate the remainder of subsoil and stockpile.
Maintain a separation between the topsoil and the spoil windrows, and also between the subsoil piles
where three-lift soils handling is conducted.
Store spoil at least 1 m from the edge of the trench.
Maintain a separation layer where excavated spoil is stored above undisturbed topsoil.
Return second-lift of trench spoil to the trench and compact. Scalp upper subsoil base under second lift of
trench spoil during backfilling to ensure that all second lift subsoil is returned to the trench.
Return first-lift of subsoil to the trench and compact. Avoid mixing upper subsoil with topsoil during backfill
during non-frozen conditions and with snow and topsoil during frozen conditions.
Pick stones and debris from the trench area equivalent to the surrounding subsoil.
Replace topsoil as evenly as practical over areas of the construction right-of-way where topsoil salvage
was conducted.
Pick stones and debris equivalent to the surrounding topsoil.
Cultivate disturbed part of the construction right-of-way.

LINE 3 REPLACEMENT PROGRAM
TOPSOIL SALVAGE – THREE-LIFT SOILS HANDLING ON CULTIVATED LAND
10427
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Detail 14b

Application Submitted to the NEB
Appendix 6

Profile A – Non-frozen

Profile B – Frozen

Representation Only

LINE 3 REPLACEMENT PROGRAM
TOPSOIL SALVAGE – THREE-LIFT SOILS HANDLING ON WELL-SODDED LAND
10427

November 2014

Detail 15a

Application Submitted to the NEB
Appendix 6

Activity:

Notes:

1.

-

Throughout all applicable activities, implement the Soil Erosion Contingency Measures in Appendix D12 if
soil drifting is anticipated or is beginning to occur during periods of high winds.

-

Throughout all applicable activities, implement the Wet/Thawed Soils Contingency Plan in Appendix D9
when excessively wet soils are encountered.

-

Salvage and stockpile topsoil and subsoil first-lift as shown above during non-frozen conditions (Profile A)
and, if warranted, during frozen conditions (Profile B).

-

Use equipment capable of accurately separating topsoil from subsoil when salvaging topsoil during frozen
conditions.

-

Storing all topsoil on the work side or the spoil side is an acceptable practice provided that mixing with
subsoil is prevented.

-

Excavate first-lift of subsoil to the depth indicated on the Environmental Alignment Sheets or as
recommended by the Environmental Inspector and stockpile as shown above. Note: a bulldozer may be
needed to move this subsoil to allow room for windrowing and subsequent backfilling of the second subsoil
lift.

-

The width of the upper subsoil lift (subsoil first-lift) should be at least twice the width of the lower trench.

-

Excavate the remainder of subsoil and stockpile.

-

Maintain a separation between the topsoil and the spoil windrows, as well as between the subsoil piles
where three-lift soils handling is conducted.

-

Store spoil at least 1 m from the edge of the trench.

2.

3.

4.

5.

All Activities

Salvage and
Stockpile
Topsoil

Excavate
Trench and
Stockpile

Backfill Trench

Replace
Topsoil and
Clean-Up

-

Maintain a separation layer where excavated spoil is stored above undisturbed topsoil.

-

Return second-lift of trench spoil to the trench and compact. Scalp upper subsoil base under second lift of
trench spoil during backfilling to ensure that all second lift subsoil is returned to the trench.

-

Return first-lift of subsoil to the trench and compact. Avoid mixing upper subsoil with topsoil during backfill
during non-frozen conditions and with snow and topsoil during frozen conditions.

-

Pick stones and debris from the trench area equivalent to the surrounding subsoil.

-

Replace topsoil as evenly as practical over areas of the construction right-of-way where topsoil salvage
was conducted.

-

Pick stones and debris equivalent to the surrounding topsoil.
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Appendix 6

Activity:

Notes:

1.

-

All Activities

2.

Salvage and
Stockpile
Topsoil

-

-

3.

Excavate
Trench and
Stockpile

4.

Backfill Trench

-

Replace
Topsoil and
Clean-up

-

5.

Representation Only

Throughout all applicable activities, implement the Soil Erosion Contingency Measures in Appendix D12 if
soil drifting is anticipated or is beginning to occur during periods of high winds.
Throughout all applicable activities, implement the Wet/Thawed Soils Contingency Measures in
Appendix D9 when excessively wet soils are encountered.
Conduct trench and pipe set-up area topsoil salvage where directed by the Environmental Inspector. This
topsoil salvage width is to be used at locations where narrowing of the standard salvage width is required
at wetlands, localized weed infestations and site-specific features (e.g., rare plant locations, heritage
resource sites, wildlife habitat features, dug outs, farmsteads, granaries, residences and aggregate
resources).
Salvage topsoil from the trench area and pipe set-up area. The salvage width should be sufficiently wide
to accommodate the track of the trenching equipment.
Stockpile topsoil on the work lane and form the topsoil into a firm level pad that will not impede
construction traffic. Windrowing all or some of the salvaged topsoil material on the spoil side is also
acceptable.
Direct all construction traffic on the work lane and travel lane to travel in a diffuse manner - install signs to
inform construction traffic to avoid travel on existing tracks. The intent of the diffused traffic is to minimize
the risk of topsoil/sod pulverization, rutting and topsoil/subsoil compaction. To the extent feasible,
construction traffic and especially stringing trucks will travel on the salvaged portion of the construction
right-of-way (e.g., trench and pipe-set-up area) prior to trenching activities.
Maintain separation between the topsoil and spoil piles/windrows if topsoil is stored on the spoil side.
Store spoil at least 1 m from the edge of the trench.
Maintain a separation layer where excavated spoil is stored above undisturbed topsoil.
Backfill the trench. Crown the trench to allow for settlement. Avoid excessive trench crown height by
feathering spoil over the salvaged portion of the construction right-of-way, if warranted. Leave breaks in
the crown at obvious drainages.
Avoid mixing excavated spoil with topsoil. Avoid scalping sod layer.
Pick stones and debris from the trench area equivalent to the surrounding subsoil.
Evenly replace topsoil with grader or equivalent machine. Avoid scalping the sod layer.
Cultivate disturbed part of the construction right-of-way.
Pick stones equivalent to the surrounding topsoil.

LINE 3 REPLACEMENT PROGRAM
TOPSOIL SALVAGE – MINIMAL WIDTH - TRENCH AND PIPE SET-UP
10427

November 2014

Detail 16

Application Submitted to the NEB
Appendix 6

Activity:

Notes:

1.

-

All Activities

2.

Salvage and
Stockpile Topsoil

-

3.

Excavate Trench
and Stockpile

4.

Backfill Trench

5.

Replace Topsoil
and Clean-up

-

Throughout all applicable activities, implement the Soil Erosion Contingency Measures in
Appendix D12 if soil drifting is anticipated or is beginning to occur during periods of high winds.
Throughout all applicable activities, implement the Wet/Thawed Soils Contingency Measures in
Appendix D9 when excessively wet soils are encountered.
Conduct trench and work lane topsoil salvage where directed by the Environmental Inspector.
This topsoil salvage width is to be used at locations where limited access to the construction rightof-way causes concern for topsoil compaction/rutting on the work lane.
Salvage topsoil from a strip approximately three times the width of the trench centered over the
trench line. Strip should be sufficiently wide to accommodate the track of the ditcher.
Increase the topsoil salvage width at locations where trench sloughing may occur, stockpile
topsoil a greater distance from the trench at these sites.
Stockpile topsoil on work side. Salvage topsoil from the work/travel lane and store in the pipe setup area or on the passing lane side. Windrowing of salvaged topsoil material on the spoil side is
also acceptable.
Topsoil salvage requires accurate depth control of a road grader or equivalent machine to ensure
that subsoils and topsoils are accurately separated. Multiple passes are preferred to a single
pass. Strip topsoil to colour change.
Suspend stripping during periods of high winds if soil drifting begins to occur or soils are
excessively wet.
Leave breaks in topsoil pile at obvious drainage courses.
Maintain separation between the topsoil and spoil piles/windrows if topsoil is stored on the spoil
side.
Store spoil at least 1 m from the edge of the trench.
Crown the trench to allow for settlement. Avoid excessive trench crown height by feathering spoil
over the salvaged portion of the construction right-of-way, if warranted. Leave breaks in the crown
at obvious drainages.
Avoid mixing subsoil with topsoil. Also avoid scalping the sod layer.
Pick stones and debris from the trench area equivalent to the surrounding subsoil.
Evenly replace topsoil with grader or equivalent machine. Avoid scalping the sod layer.
Cultivate disturbed part of the construction right-of-way.
Pick stones equivalent to the surrounding topsoil.

LINE 3 REPLACEMENT PROGRAM
TOPSOIL SALVAGE – MINIMAL WIDTH - TRENCH AND WORK LANE
10427
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Detail 17

Application Submitted to the NEB
Appendix 6

Activity:
1. All Activities

2.

Salvage and
Stockpile
Topsoil

3.

Excavate
Trench and
Stockpile
Backfill Trench

4.

5.

Replace
Topsoil and
Clean-up

Notes:
Representation Only
Throughout all applicable activities, implement the Soil Erosion Contingency Measures in Appendix D12 if
soil drifting is anticipated or is beginning to occur during periods of high winds.
Throughout all applicable activities, implement the Wet/Thawed Soils Contingency Measures in
Appendix D9 when excessively wet soils are encountered.
Conduct trench, spoil and work lane topsoil salvage where directed by the Environmental Inspector.
This topsoil salvage width is to be used at locations where: topsoil salvage and grading of the spoil
storage area is necessary to avoid topsoil/subsoil mixing under the spoil pile; topsoil salvage of the
spoil area is necessary to facilitate feathering out excess spoil; topsoil salvage is necessary from the
pipe set-up area due to safety concerns or deep topsoil; and topsoil salvage and grading of passing
lane not necessary.
Stockpile topsoil from the trench and spoil area on the spoil side. Salvage topsoil from the work/travel
lane and store in the pipe set-up area or on the passing lane side.
Topsoil stripping requires accurate depth control of a road grader or equivalent machine to ensure that
subsoils and topsoils are accurately separated. Multiple passes are preferred to a single pass. Strip
topsoil to colour change.
Suspend stripping during periods of high winds if soil drifting begins to occur or soils are excessively
wet.
Leave breaks in topsoil pile at obvious drainage courses.
Maintain separation between the topsoil and spoil piles/windrows if topsoil is stored on the spoil side.
Store spoil at least 1 m from the edge of the trench.
-

Crown the trench to allow for settlement. Avoid excessive trench crown height by feathering spoil over
the salvaged portion of the construction right-of-way, if warranted. Leave breaks in the crown at
obvious drainages.
Avoid mixing excavated spoil with topsoil. Avoid scalping the sod layer.
Pick stones and debris from the trench area equivalent to the surrounding subsoil.
Evenly replace topsoil with grader or equivalent machine. Avoid scalping the sod layer.
Cultivate disturbed part of the construction right-of-way.
Pick stones equivalent to the surrounding topsoil.

LINE 3 REPLACEMENT PROGRAM
TOPSOIL SALVAGE – MINIMAL WIDTH - TRENCH, SPOIL AND WORK LANE
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See Notes on next page.
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LINE 3 REPLACEMENT PROGRAM
TOPSOIL SALVAGE – UNSTABLE TRENCH WITH TRENCH AND SPOIL AREA
10427

November 2014

Detail 19a

Application Submitted to the NEB
Appendix 6

Activity:

Notes:

1.

-

All Activities

2.

Salvage and
Stockpile Topsoil

-

Throughout all applicable activities implement the Soil Erosion Contingency Measures in Appendix D12
if soil drifting is anticipated or is beginning to occur during periods of high winds.
Throughout all applicable activities implement the Wet/Thawed Soils Contingency Plan in Appendix D9
when excessively wet soils are encountered.
Salvage an extra width of topsoil if trench walls do not stand up and topsoil and spoil slough into trench,
or if a wider or deeper trench is otherwise needed.
Salvage extra topsoil on work side and flatten for pipe set-up. Excess topsoil may also be placed on the
spoil side or on the outside edge of the travel lane.

3.

Excavate Trench
and Stockpile

-

Excavate trench to angle of repose of subsoil. Store on spoil side.
Maintain a separation between the topsoil and the spoil windrows, and also between the subsoil piles.
Maintain a separation layer (e.g., snow, straw or other material approved by the Environmental
Inspector) where excavated spoil is stored on undisturbed topsoil.

4.

Backfill Trench

-

Backfill the trench taking care to remove spoil only from the storage area. Avoid mixing excavated spoil
with the separation layer and topsoil. Minimize scalping of sod layer.
Pick stones and debris from the trench area equivalent to the surrounding subsoil.

5.

Replace Topsoil
and Clean-Up

-

Replace topsoil as evenly as practical over areas of the construction right-of-way where topsoil salvage
was conducted.
Cultivate disturbed part of the construction right-of-way.
Pick stones and debris equivalent to the surrounding topsoil.

LINE 3 REPLACEMENT PROGRAM
TOPSOIL SALVAGE – UNSTABLE TRENCH WITH TRENCH AND SPOIL AREA
10427
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Detail 19b
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DEWATERING DISCHARGE IN WELL-VEGETATED UPLANDS
Notes:
1. Pump intake hose must be secured at a minimum of 30 cm above the trench bottom.
2. If vegetation is sparse, dewater into a geotextile filter bag (as shown above).
GEOTEXTILE FILTER BAG
Notes:
1. Size the geotextile filter bags appropriately for the discharge flow and suspended sediment particle size.
2. Filter bag location should be flagged so that bag can be removed.

LINE 3 REPLACEMENT PROGRAM
DEWATERING TRENCH – FILTER BAG / VEGETATION
10427

November 2014

Detail 20

Application Submitted to the NEB
Appendix 6

Adapted from Natural Resources Group 2001

Representation Only

LINE 3 REPLACEMENT PROGRAM
DEWATERING TRENCH – STRAW BALE SUMP
10427

November 2014

Detail 21a

Application Submitted to the NEB
Appendix 6

Notes:
1. Arrange the straw bales to the X and Y dimensions as specified below in the table, or as recommended by the Environmental
Inspector.
2. If bottom of structure is not lined with straw bales (Option 1), line entire structure with geotextile filter fabric (Option 2).
Minimum Sump Dimension
X
Y
3 m / 10’
4.5 m / 15’
6 m / 20’
6 m / 20’
7.5 m / 25’
7.5 m / 25’
9 m / 30’

6 m / 20’
6 m / 20’
6 m / 20’
7.5 m / 25’
7.5 m / 25’
9 m / 30’
9 m / 30’

Maximum Pumping Rate
(liters per minute)
(gallons per minute)
1,135
1,325
1,515
1,700
1,890
2,080
2,500

300
350
400
450
500
550
600

LINE 3 REPLACEMENT PROGRAM
DEWATERING TRENCH – STRAW BALE SUMP
10427
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Detail 21b

Application Submitted to the NEB
Appendix 6

See Notes on third page.
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LINE 3 REPLACEMENT PROGRAM
WETLAND CROSSING – GENERAL
10427
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Detail 22a

Application Submitted to the NEB
Appendix 6

See Notes on next page.

Representation Only

LINE 3 REPLACEMENT PROGRAM
WETLAND CROSSING – GENERAL
10427
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Detail 22b

Application Submitted to the NEB
Appendix 6

Notes:
1.
2.
3.

4.

5.
6.

7.

8.
9.
10.
11.
12.
13.
14.
15.

16.

Locate workspace areas a minimum 10 m from wetland boundaries. Ensure landowner and/or regulatory approvals are in place for
all extra temporary workspace prior to use.
Utilize shoo-flies in upland areas for access, where practical. Where shoo-flies in upland areas do not provide reasonable access,
consider ramping options to support work side traffic and pipeline installation.
Use wide pad, low-ground-pressure equipment or have standard equipment work off mats (see Plan View) to install or create
containment berms/barriers. Avoid rutting and admixing of wetland with appropriate ramping options such as mats (timber or swamp
mats) or geotextile and spoil ramps.
Restrict vegetation removal only to that area necessary for pipeline construction. Utilize appropriate machinery (i.e., wide pad
machines) and swamp mats or equivalent. Review and adhere to the clearing and grading measures presented in Sections 7.1 and
7.2 of the EPP, respectively.
Review and adhere to the surface material salvage measures presented in Section 7.8 – Wetland Crossings.
If deep water is encountered, salvaged surface material and trench spoil may be used as a containment berm/barrier (see A.).
Consider using spoil material from the trench line as a containment barrier where salvaged surface material is not able to support a
berm/barrier. Alternate dam devices such as an aquadam or meter bags are other options (see B.). Pump excess water from work
area and trench to opposite side of berm or work ramp.
Do not dewater any wetlands. Although temporary dewatering may be necessary during trenched wetland crossings, water should
not be permanently removed from the wetland. Options for trench dewatering within wetlands should be discussed with the
Environmental Inspectors, Construction Manager, the Enbridge Environment Lead and, when required, the appropriate regulatory
authority in order to develop the appropriate plans. Low lying wet areas under cultivation and temporary wetlands that are being
cultivated or hayed may be dewatered, if warranted, and if approved by the Environmental Inspector.
If the trench needs dewatering prior to lowering-in, pump water into stable and well-vegetated areas. Monitor discharge areas and
change discharge location if adequate natural filtration is no longer practical and sedimentation occurs.
To prevent the flow of water along the trench, leave hard or soft plugs at strategic locations, where the open trench could dewater a
wetland community or flood other areas.
Install trench breakers, where warranted, at the edge of wetlands to prevent the pipe trench from acting as a drain and to prevent
unconsolidated organic soils from sloughing into the channel.
If warranted, weight pipe as per engineering plans prior to installation.
Backfill and do not leave a trench crown during clean-up of wetlands.
Restore surface hydrology patterns within the construction right-of-way as close to preconstruction contours as practical during
reclamation. Regrade areas with vehicle ruts, erosion gullies or where the trench has settled.
Hand broadcast Seed Mix No. 23 or 24, based on Ecoregion, within the margins of Class I and II wetlands, unless otherwise
requested by the landowner (see Detail 36).
Allow wetlands to naturally regenerate following construction. Replant salvaged trees/shrubs along the disturbed margin(s) of the
wetland as directed by the Environmental Inspectors at locations noted in the Environmental Alignment Sheet Package. Install
willow staking along the wetland to stabilize disturbances and reduce sedimentation risk to wetland where shrubs were present prior
to construction and where instructed by the Environmental Inspectors.
Maintain silt fences in place at wetland boundaries until revegetation of adjacent construction right-of-way is stable.

LINE 3 REPLACEMENT PROGRAM
WETLAND CROSSING – GENERAL
10427
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Detail 22c

Application Submitted to the NEB
Appendix 6

Representation Only

Notes:
1.
2.

3.

4.
5.

6.
7.
8.
9.
10.
11.
12.

13.

Locate workspace areas a minimum 10 m from wetland boundaries. Ensure landowner and/or regulatory approvals are in place for
all extra temporary workspace prior to use.
Use wide pad, low-ground-pressure equipment or have standard equipment work off mats (see Plan View) to install or create
containment berms/barriers. Avoid rutting and admixing of wetland soils with appropriate ramping options such as mats (timber or
swamp mats) or geotextile and spoil ramps.
Restrict vegetation removal only to that area necessary for pipeline construction. Utilize appropriate machinery (i.e., wide pad
machines) and swamp mats or equivalent. Review and adhere to the clearing and grading measures presented in Sections 7.1 and
7.2 of the EPP, respectively.
Review and adhere to the surface material salvage measures presented in Section 7.8 – Wetland Crossings.
Do not dewater any wetlands. Although temporary dewatering may be necessary during trenched wetland crossings, water should
not be permanently removed from the wetland. Options for trench dewatering within wetlands will be discussed with the
Environmental Inspectors, Construction Manager, the Enbridge Environment Lead and, when required, the appropriate regulatory
authority in order to develop the appropriate plans. Low lying wet areas under cultivation and temporary wetlands that are being
cultivated or hayed may be dewatered, if warranted, and if approved by the Environmental Inspector.
If the trench needs dewatering prior to lowering-in, pump water into stable and well-vegetated areas. Monitor discharge areas and
change discharge location if adequate natural filtration is no longer practical and sedimentation occurs.
To prevent the flow of water along the trench, leave hard or soft plugs at strategic locations, where the open trench could dewater a
wetland community or flood other areas.
Install trench breakers, where warranted, at the edge of wetlands to prevent the pipe trench from acting as a drain and to prevent
unconsolidated organic soils from sloughing into the channel.
If warranted, weight pipe as per engineering plans prior to installation.
Backfill and do not leave a trench crown during clean-up of wetlands.
Restore surface hydrology patterns within the construction right-of-way as close to pre-construction contours as practical during
reclamation.
Allow wetlands to naturally regenerate following construction. Replant salvaged trees/shrubs along the disturbed margin(s) of the
wetland as directed by the Environmental Inspectors at locations noted in the Environmental Alignment Sheet Package. Install
willow staking along the wetland to stabilize disturbances and reduce sedimentation risk to wetland where shrubs were present prior
to construction and where instructed by the Environmental Inspectors.
Maintain silt fences in place at wetland boundaries until revegetation of adjacent construction right-of-way is stable.

LINE 3 REPLACEMENT PROGRAM
WETLAND CROSSING – OPEN CUT METHOD FOR OPEN WATER (FROZEN)
10427
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Detail 23

Application Submitted to the NEB
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Notes:

Representation Only

1.
2.

The Push-Pull method is generally used for small, shallow wetlands in otherwise upland areas.
Locate workspace areas a minimum 10 m from wetland boundaries. Ensure landowner and/or regulatory approvals are in place for
all extra temporary workspace prior to use.
3. Utilize shoo-flies in upland areas for access. Only equipment necessary for excavation will enter the wetland.
4. Complete construction of the wetland pipe section. Weld, coat and, if warranted, pretest and weight pipe prior to commencement of
activity within the wetland. Attach a cable to the pipeline cap in order to facilitate pulling across the wetland.
5. Use wide pad, low ground pressure equipment operated from swamp mats when working on saturated soils to avoid compaction.
See the next page for details on equipment travel through the wetland using mats.
6. Review and adhere to the surface material salvage measures presented in Section 7.8 – Wetland Crossings.
7. A service vehicle will deliver the cable to the excavator, using the shoofly, once trenching is complete. The excavator will winch the
pipeline into the trench.
8. Backfill and do not leave a permanent trench crown during clean-up of wetlands.
9. Restore surface hydrology patterns within the construction right-of-way as close to pre-construction contours as practical during
reclamation. Regrade areas with vehicle ruts, erosion gullies or where the trench has settled.
10. Hand broadcast Seed Mix No. 23 or 24, based on Ecoregion, within the margins of Class I and II wetlands, unless otherwise
requested by the landowner (see Detail 36).
11. Allow wetlands to naturally regenerate following construction. Replant salvaged trees/shrubs along the disturbed margin(s) of the
wetland as directed by the Environmental Inspectors at locations noted in the Environmental Alignment Sheet Package. Install
willow staking along the wetland to stabilize disturbances and reduce sedimentation risk to wetland where shrubs were present prior
to construction and where instructed by the Environmental Inspectors.
12. Maintain silt fences in place at wetland boundaries until revegetation of adjacent construction right-of-way is stable.
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EROSION CONTROL – MATTING ON SLOPES
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CRITERIA FOR IMPLEMENTATION
Use locally salvaged logs to secure slopes and provide planting sites at locations where erosion is a concern and where shrub
plantings are needed for restoration on non-agricultural lands.
Notes:
1. Sites where staked logs are to be installed on steep slopes or exposed sites will be selected by the Environmental Inspector.
When feasible, sites will be selected prior to clearing and suitable local logs will be salvaged and stockpiled for later use.
2. Install staked logs during clean-up or reclamation phase. Where feasible, use a backhoe to cut a step into the slope and push in a
line of wood stakes. Stakes should be long enough, and sturdy enough, to support the logs.
3. If necessary, the logs may be secured to the stakes using biodegradable rope.
4. Create a pocket immediately upslope of the horizontally staked logs. The pocket can be backfilled with topsoil and used to install
live shrub stakes.
5. Where the planting pocket is required for rooted plugs or salvaged plantings, line the pocket with biodegradable fabric (burlap or
coir). Bring the fabric over the top log. Fill the lined pocket with topsoil and tamp down. Install plants in pockets as recommended
by the Environmental Inspector.

LINE 3 REPLACEMENT PROGRAM
EROSION CONTROL – STAKED LOGS
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CRITERIA FOR IMPLEMENTATION
Slash and nonsalvageable timber may be used as rollback for erosion control where available and acceptable to the landowner.
Specific locations will be determined by the Environmental Inspector at the time of clearing.
Notes:
1.
2.
3.
4.
5.

Retain slash and nonsalvageable timber, where required, for use as rollback.
Smaller slash (e.g., less than 10 cm in diameter) should be used for rollback as an erosion control measure.
The amount of timber retained for use as rollback will be determined by the Construction Manager or designate in
consultation with the Environmental Inspector and the landowner. Store material for rollback along the edges of the right-ofway, or in natural clearings.
Walk down rollback with a dozer on steep slopes, if safe to do so.
Leave gaps in the rollback at obvious livestock/wildlife trails.

LINE 3 REPLACEMENT PROGRAM
EROSION CONTROL - ROLLBACK
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Notes:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Watercourses that have moderate to high sensitivity of fish habitat and/or have steep approach slopes at the proposed crossings
may need silt fences during construction, as determined by the Environmental Inspector.
Install silt fences at the base of approach slopes to watercourses following clearing and grading using the method and materials
above or other approved designs.
Ensure silt fence is keyed into the substrate. Excavate a narrow trench, place the base of the silt fence in the trench and place the
fill back into the trench, securing the silt fence in place.
Place silt fences a minimum 2 m, if feasible, from the toe of the slope in order to increase ponding volume.
Monitor temporary erosion control structures on a regular basis and repair, if warranted. Remove silt/debris accumulation on
a regular basis.
Maintain silt fences in place at the base of the approach slopes until revegetation of the right-of-way is complete.
In areas with frequent traffic, install two or more silt fences in a staggered and overlapped configuration to allow vehicle passage
without removal or opening of the silt fence.
Install silt fences, where warranted, to eliminate the flow of sediment from clean spoil piles and disturbed areas into nearby
wetlands. Inspect and maintain silt fences as per point 5 above.
Remove any sediment barriers around wetlands that remain after the disturbed area is revegetated and the area is stable.

LINE 3 REPLACEMENT PROGRAM
INSTALLING SILT FENCE
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Notes:
1.
2.
3.

Construct straw bale filters to contain excavated instream spoil so that silty runoff does not enter watercourse or flow off
right-of-way.
Use straw bale filters on long unprotected slopes to prevent surface erosion from entering watercourse.
Where several lines of bales are installed on a slope in a more permanent application, erosion will be reduced if the top of the
downslope bale is on the same level as the bottom of the next line up.

Adapted from CAPP et al. (2005)
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Adapted from CAPP et al. (2005)
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Notes:
1.
2.
3.
4.
5.
6.
7.
8.

Build a shoo-fly, if feasible, to reduce disturbance along the construction right-of-way as directed by the Construction Manager in
consultation with the Environmental Inspector.
Stake and clear additional temporary workspace for material storage, if necessary.
Salvage topsoil from areas of the construction right-of-way to be graded.
Make the cut on the high side of the right-of-way and place the grade spoil on the low side of the right-of-way. Install the pipe in
the cut, not in the fill. Note: to do this, the direction of work may need to be reversed along the sidehill slope.
Employ erosion control measures such as trench breakers and subdrains, if warranted.
Leave breaks in the trench crown at frequent intervals on sidehill sloped terrain.
Use a backhoe to assist dozers with replacing cuts. Do not trespass off construction right-of-way. Recontour to a 1:3 grade unless
otherwise directed.
Replace topsoil on disturbed areas of the construction right-of-way.
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Notes:
1. Install diversion berms and cross ditches on moderate to steep slopes on tame pasture, treed, treed-pasture and native prairie in
order to prevent run-off along the construction right-of-way and possible subsequent erosion. Install berms immediately downslope
of trench breakers to collect seepage forced to the surface.
2. Skew berm across the right-of-way at downhill gradient of 5-10%.
3. Construct berms of subsoil capped with topsoil where grading has occurred or extensive disturbance to the sod layer has
occurred. Diversion berms can also be constructed of approved timbers, imported logs or sandbags where disturbance of the sod
layer is limited. Avoid use of organic material. Where native material is highly erodible, protect upslope of berm and base of cross
ditch by burying a geotextile liner 16-20 cm below the surface or armour upslope face of berm with earth-filled sand bags, clean
granular material, or coir matting, etc.
4. Typical diversion berm height and widths are approximately 0.75 m. Inspect berms after heavy rains and the first spring following
construction; replace or restore berms, if warranted.
5. Leave a break in trench crown immediately upslope of diagonal berm and cross ditch to allow passage of water across the
right-of-way.
6. Use diagonal berms and cross ditch where direction of slope and surface water movement is oblique to pipeline right-of-way.
7. Use herringbone berm and cross ditch where direction of slope and surface water movement is parallel to right-of-way so runoff
does not cross ditchline.
8. Determine location and direction of berm based on local topography and drainage patterns.
9. Typical diversion berm spacing is indicated below.
Slope Gradient (o ;%)
<7; <12
7; 12
8; 14
9; 16
11; 19
14; 25
18; 33
27; 51
*

Typical Spacing (m) Erosion Hazard*
High
Medium
Low
30-45
45-60
60 or more
25
38
51
22
33
44
19
29
38
16
24
32
12
18
24
9
14
18
6
9
12

Typical Spacing (feet) Erosion Hazard*
High
Medium
Low
100-150
150-200
200 or more
80
120
160
70
105
140
60
90
120
50
75
100
40
60
75
30
45
60
20
30
40

High = fine sand silts; medium = clays and coarse sands; low = rock or gravel .
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1. Install trench breakers, where warranted, on moderate and steep slopes to control water seepage along the trench line and
prevent erosion of backfill materials.
2. Trench breakers may be constructed using earth filled sacks, foam, bentonite or equivalent materials to provide a barrier to water
seepage.
3. The drawings above provide a schematic representation of trench breaker installation. Final locations and design of trench
breakers will be determined by the Construction Manager, in consultation with the Environmental Inspector and/or Project
Engineer, based on site-specific conditions at the time of construction.
4. Dig keys into trench bottom and sides to the extent feasible for added stability.
5. Install a prefabricated drain or a layer of sand or gravel covered with filter cloth over the breaker, where required.
6. Mark the location of each breaker prior to backfilling with native material to facilitate correct placement of diversion berm
immediately downslope of the breaker. Diversion berms are not always needed when there is little to no slope after the trench
breaker.
7. Ensure cross ditches are located over the end of the drain.
8. Construct diversion berms downslope from the breaker but not over the end of the drain.
9. Ensure that trench crown does not encroach upon the breaker drain or cross ditch.
10. Backfill trench on downslope side of breaker before upslope side.
Adapted from CAPP et al. (2005)
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