
 

 

MDNR ID No. 13: MP 902; Unnamed Ditch (H-026-030-019-007-007) 
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Milepost

Proposed L3R Centerline

Existing Utility

Existing Utility

Permanent Right-of-Way

Construction Right-of-Way/ATWS

Bridge

Field Delineated Waterbody

October 2020

For Environmental Review Purposes Only

Line 3 Replacement Project

Crossing Plan

ID# 13  
Survey No. s-149n38w8-a  

Unnamed Ditch

Clearwater County, Minnesota

Unnamed Ditch at MP 902.0
ID#: 13
T149N, R38W, S8, NESW, Forty - 31, Govt. Lot - 0
Survey No. s-149n38w8-a
MDNR Kittle No. - H-026-030-019-007-007
Crossing Method - Dry Crossing
Bridge Type -  Span

Notes:
1. Bridge location approximate.
2. Bridge will be constructed in accordance with the EPP.
3. Construction mats will be installed in wetlands as

described in the EPP.
4. ECDs will be installed as described in the EPP.
5. Timing Restriction: March 15 - June 30.
6. Streambed and bank restoration will be completed as

described in the EPP.
7. Operational right-of-way width at crossing will be 50 feet.
8. Enbridge will install the pipeline so as to provide for 4 feet of

cover over the top of the pipe at the waterbody crossing.
9. SOBS (Outstanding/High) or NPC (S1-S3) : NA
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MDNR ID No. 14: MP 904; Lost River (H-026-030-019-007) 

  



LOST RIVER

MDNR ID 14 / SURVEY ID s-149n38w15-a

CLEARWATER COUNTY, MINNESOTA

S15-T149N-R38W PINE LAKE TWP

T-721
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1. CONSTRUCTION TIMING RESTRICTIONS

1.1. MDNR REGION 1 PWI - COOL/WARM WATER FISHERY: MARCH 15 - JUNE 30.

1.2. WHEN WORK OCCURS WITHIN “WORK IN WATER RESTRICTIONS”, ALL EXPOSED SOIL AREAS WITHIN 200 FEET OF THE WATER'S EDGE, AND THAT DRAIN TO THAT WATER, WILL BE

STABILIZED WITHIN 24 HOURS DURING THE RESTRICTION PERIOD. STABILIZATION OF ALL EXPOSED SOILS WITHIN 200 FEET OF THE PUBLIC WATER'S EDGE, AND THAT DRAIN TO

THAT WATER, WILL BE INITIATED IMMEDIATELY AND COMPLETED WITHIN 7 CALENDAR DAYS WHENEVER CONSTRUCTION ACTIVITY HAS PERMANENTLY OR TEMPORARILY CEASED ON

ANY PORTION OF THE SITE OUTSIDE OF THE RESTRICTION PERIOD

2. WORK SHALL BE CONDUCTED IN ACCORDANCE WITH APPLICABLE STANDARDS IN ENBRIDGE'S EPP AND VMP FOR PUBLIC LANDS AND WATERS.  THE SPECIFICATIONS WITHIN THIS

SSRP MAY MODIFY OR REPLACE THESE STANDARDS.

3. SEE GENERAL NOTES PAGE FOR ADDITIONAL DETAIL.

4. INFORMATION REGARDING SEEDING SPECIFICATIONS, SEED BED PREPARATION TECHNIQUES, ETC. ARE DESCRIBED IN THE PLANTING PLAN CONTAINED WITHIN THE VMP.

5. TRENCH BREAKER LOCATION IS APPROXIMATE PENDING FIELD VERIFICATION (EPP SECTION 1.13)

PLOTTED SIZE: ANSI FULL BLEED B (17x11)

FEATURE ID

CROSSING TYPE

PROPOSED RESTORATION

(SEE DETAILS FOR LIVE STAKING, TRANSPLANTS, AND

SHRUB SPECIES IF APPLICABLE)

WITHIN OR ADJACENT WETLAND

BWSR SEED MIX

DOMINANT WETLAND VEGETATION

SOBS (O/H) or NPC (S1-3)



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

STREAMBED RESTORATION

BANK RESTORATION (BRIDGE)
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BANK RESTORATION (CENTERLINE)

PLOTTED SIZE: ANSI FULL BLEED B (17x11)

RESTORATION NOTES:
GENERAL

1. REFER TO RESTORATION DETAIL SHEETS FOR ADDITIONAL INFORMATION RELATED TO PROPOSED RESTORATION MEASURES. 
2. REFER TO SITE PHOTOS FOR INFORMATION ON PRE-CONSTRUCTION CROSSING CONDITIONS AND TO PROVIDE ADDITIONAL GUIDANCE FOR RESTORATION EFFORTS. 

TOE WOOD
1. ROUGH GRADE CHANNEL BED FEATURES INCLUDING PLACEMENT OF SUBSTRATE.
2. INSTALL FOOTER LOG(S) ALONG PROPOSED TOE OF SLOPE.  FOOTER LOGS SHOULD BE ANGLED TO ALLOW FOR TOE ALIGNMENT TO GENERALLY MATCH THE EXISTING CURVE AND 

EVENLY TRANSITION FROM UPSTREAM TO DOWNSTREAM.   
3. PUSH FOOTER LOG INTO SOIL APPLY A SMALL AMOUNT OF GRAVEL OR STONE AS NEEDED TO PREVENT FLOATATION OF FOOTER LOG PRIOR TO PLACING WOODY DEBRIS.
4. PLACE A LAYER WOODY DEBRIS IN 6” TO 8” LIFTS, APPLY 3”-4” GRAVEL AND/OR SOIL FILL AND COMPACT WITH EXCAVATOR BUCKET. WASH FILL MATERIAL INTO WOODY DEBRIS MATRIX 

WITH WATER FROM CHANNEL.  APPLY ADDITIONAL LAYERS “AS NEEDED” TO REACH THE SPECIFIED TOE WOOD HEIGHT. 
5. PLACE STACKED SOD MATS ABOVE TOE WOOD.  THE USE OF TRANSPLANTS OR FABRIC LIFTS MAY BE FIELD APPROVED BY ENBRIDGE IN CONSULTATION WITH MN DNR. 

SOD MATTING 
1. REMOVE 15 LINEAR FEET OF VEGETATED MATS ON EITHER SIDE OF THE STREAM CROSSING USING ONSITE EQUIPMENT WHICH CAN UNDERCUT THE VEGETATION FOR REMOVAL. SMALL 

SHRUBS AND/OR TREES WITHIN THE SOD MATS ARE ACCEPTABLE AND SHOULD NOT BE REMOVED. 
2. DEPENDING ON THE LEVEL OF SATURATION AT THE TIME OF REMOVAL, IT MAY BE DIFFICULT TO OBTAIN INTACT CONSOLIDATED MATS, BUT GENERALLY THE NATIVE VEGETATION WILL 

BE RETAINED AND CAPTURED FOR PLACEMENT.
3. SOD MATS CAN BE TRANSPLANTED DURING ANY SEASON.
4. SOD MAT WILL BE PLACED ON CLEAR GROUND OR MATS WITHIN THE WORKSPACE.
5. MONITOR MATS TO SUPPORT SURVIVABILITY; WATERING MAY BE NEEDED.
6. PRIOR TO PLACEMENT OF SOD MATS FINISH GRADE CHANNEL BANK AND ADJACENT FLOODPLAIN APPLICATION AREA TO PROVIDE A SMOOTH AND EVEN SURFACE. SUBGRADE 

ELEVATION SHOULD ALLOW FOR THE FINISHED SOD SURFACE TO TRANSITION EVENLY WITH THE CHANNEL BANKS UPSTREAM AND DOWNSTREAM OF THE INSTALLATION AREA. AVOID 
ABRUPT CHANGES IN GRADE.   

7. RETURN THE VEGETATED MATS WILL BE RETURNED/SET IN PLACE WITH ONSITE EQUIPMENT. 
a. SURFACE APPLIED SOD MATTING SHOULD BE PLACED WITH THE LONG SIDE PERPENDICULAR TO THE CHANNEL / FLOW.  
b. STACKED SOD MATTING SHOULD BE PLACED WITH THE LONG SIDE PARALLEL TO THE CHANNEL / FLOW. 

8. IF SUFFICIENT SOD IS NOT AVAILABLE FROM THE STREAM BANKS ADDITIONAL SOD MAY BE TAKEN FROM THE ADJACENT CONSTRUCTION WORKSPACE.
9. WHEN PLACING SOD MATS, DO NOT LEAVE LARGE GAPS BETWEEN EACH SOD MAT AS NON-NATIVE VEGETATION WILL QUICKLY ATTEMPT TO COLONIZE THESE VOIDS.
10. 1WATER SOD MATS AFTER REPLACEMENT IF CONDITIONS ARE HOT AND DRY. DAMP AND/OR FROZEN SOD MATS DO NOT REQUIRE WATERING. 
11. THE TOP MAT AND/OR OTHER MATS CAN BE ANCHORED WITH A LIVE AND/OR DEAD STOUT STAKE TO ENSURE THAT IT DOES NOT MOBILIZE DURING A FLOOD EVENT BEFORE THE 

ROOTS HAVE ESTABLISHED.
12. THE VEGETATED MATS WILL BE REPLACED AS SOON AS PRACTICAL FOLLOWING BACKFILLING OF THE TRENCH AND STABILIZED PER THE TIMING REQUIREMENTS DESCRIBED IN 

SECTION 1.9.1 OF THE EPP.



PLOTTED SIZE: ANSI FULL BLEED B (17x11)
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SECTION A-A'

A

'

A

FL
OW

PLAN VIEW AT BANKFULL ELEVATION

TOE WOOD DIMENSIONS
VARIABLE VALUE TYPICAL UNIT DESCRIPTION

X1 6.0 - 10.0 IN. FOOTER LOG DIAMETER

X2 8.0 - 12.0 FT. FOOTER LOG LENGTH

X3 18.0 IN. TOE WOOD HEIGHT

X4 SEE SHEET 3 N/A MATCH TYPICAL SECTION

X5 SEE SHEET 5 FT. SOD LIFT HEIGHT

X6 3.0 # SOD LIFTS

X7 8.0 - 10.0 FT. TOE WOOD WIDTH

X8 3.0 - 6.0 FT. SOD LIFT WIDTH

X9 24.0 IN. WOOD STAKE LENGTH

X10 4.0 IN. WOOD STAKE WIDTH (TOP)

X11 0.5 IN. WOOD STAKE WIDTH (BOTTOM)

X12 1/2 - 3.0 IN. WOODY DEBRIS DIAMETER

X13 8.0 - 12.0 FT. WOODY DEBRIS LENGTH

X14 3" MINING GRAVEL
WITH FINES % SELECT COARSE MATERIAL

BACKFILL (BY VOLUME)

1

TOE WOOD EXAMPLE



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

DIMENSION1 NAME TYPICAL UNIT VALUE DESCRIPTION

A SOD MAT WIDTH FEET WIDTH OF INDIVIDUAL SOD MAT.

B SOD MAT LENGTH FEET LENGTH OF INDIVIDUAL SOD MAT.

C SOD MAT
THICKNESS INCHES THICKNESS OF INDIVIDUAL SOD MAT.

D STACKED SOD
MAT SETBACK INCHES THE DISTANCE BETWEEN THE EDGES OF SOD MATS

STACKED TO FORM A SLOPE

E
WIDTH OF

STACKED SOD
MATS

FEET WIDTH OF A BANK CREATED BY STACKED SOD MATS

F
HEIGHT OF

STACKED SOD
MATS

FEET HEIGHT OF A SLOPE CREATED BY STACKED SOD MATS

G
WIDTH OF

SURFACE- APPLIED
SOD MATS

FEET WIDTH OF A SLOPE STABILIZED WITH SURFACE-APPLIED
SOD MATS

H
TOP OF BANK SOD

MATTING
DISTANCE

FEET DISTANCE SOD MATTING IS INSTALLED ON THE TOP OF
BANK

NOTES:

1.    DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.

1



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

DIMENSION2 NAME TYPICAL UNIT VALUE DESCRIPTION

A MATTING STAKE
SPACING FEET, INCHES SPACING BETWEEN EROSION CONTROL MATTING STAKES USED TO FASTEN THE

MATTING TO THE SOIL

B MATTING OVERLAP FEET, INCHES

AMOUNT OF EROSION CONTROL MATTING OVERLAP IF MULTIPLE PIECES AND/OR
ROLLS OF MATTING ARE USED. OVERLAP VARIES DEPENDING ON THE LOCATION OF
THE OVERLAP WITH RESPECT TO POSITION ON THE SLOPE, LOCATION OF THE MATTING
(EDGE OR END), AND PRODUCT SPECIFICATIONS.

C MATTING ANCHOR
TRENCH DEPTH FEET, INCHES DEPTH OF TRENCH INTO WHICH EDGE OF EROSION CONTROL MATTING IS

ANCHORED AT THE TOP AND/OR TOE OF A SLOPE.

D MATTING ANCHOR
TRENCH WIDTH FEET, INCHES WIDTH OF TRENCH INTO WHICH EDGE OF EROSION CONTROL MATTING IS

ANCHORED AT THE TOP AND/OR TOE OF A SLOPE.

E
TOP OF SLOPE

ANCHOR TRENCH
SETBACK

FEET, INCHES TOP OF SLOPE ANCHOR TRENCH DISTANCE FROM THE TOP OF SLOPE. TOP OF SLOPE
REFERS TO TOP OF SIDE SLOPE, BANK SLOPE, TERRACE SLOPE, BANKFULL, ETC.

F MATTING STAKE
LENGTH INCHES LENGTH OF EROSION CONTROL MATTING STAKES USED TO FASTEN THE MATTING TO

THE SOIL
NOTES:

1.       DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.

2.       O.C. ON CENTER.

DIMENSION2 NAME
TYPICAL

UNIT VALUE DESCRIPTION
A PLANTING DEPTH VARIES PLANTING DEPTH OF THE TRANSPLANT.

B HEIGHT OF MOUNDED
SOIL BACKFILL INCHES HEIGHT OF MOUNDED LOOSE SOIL PLACED INTO OVER-EXCAVATED PLANTING PIT.

C DEPTH OF PLANTING PIT VARIES DEPTH OF THE PLANTING PIT; ACCOMMODATES DIMENSION OF SOIL AND EXCAVATED ROOTS AS WELL AS MOUNDED LOOSE
SOIL AT BOTTOM OF PIT.

D WIDTH OF PLANTING PIT VARIES OVER-EXCAVATED WIDTH OF THE PLANTING PIT; ACCOMMODATES THE WIDTH OF THE EXCAVATED SOIL AND ROOTS.

E HEIGHT OF MOUNDED
SOIL PERIMETER INCHES HEIGHT OF SOIL BERM CONSTRUCTED ALONG THE PERIMETER OF THE PLANTING PIT; HELPS RETAIN WATER.

F WIDTH OF MOUNDED
SOIL PERIMETER INCHES WIDTH OF SOIL BERM CONSTRUCTED ALONG THE PERIMETER OF THE PLANTING PIT; HELPS RETAIN WATER.

G
WIDTH OF WEED BARRIER

FABRIC (OPTIONAL) INCHES WIDTH OF FABRIC PLACED ON SURFACE TO CONTROL WEEDS WITHIN THE MOUNDED SOIL PERIMETER; TRANSPLANTS TYPICALLY
HAVE GRASSES, LEAF MATTER, ETC. ATTACHED AND DO NOT REQUIRE WEED BARRIER FABRIC.

H
FABRIC STAKE LENGTH

(OPTIONAL) INCHES LENGTH OF STAPLES/SPIKES USED TO SECURE WEED BARRIER FABRIC

I
THICKNESS OF MULCH

(OPTIONAL) INCHES THICKNESS OF MULCH, IF NECESSARY. TRANSPLANTS TYPICALLY HAVE GRASSES, LEAF MATTER, ETC. ATTACHED AND DO NOT
REQUIRE MULCH.

J
GAP BETWEEN MULCH

AND PLANT STEM/TRUNK
(OPTIONAL)

INCHES ROOM BETWEEN PLANT STEM/TRUNK AND MULCH. TRANSPLANTS TYPICALLY HAVE GRASSES, LEAF MATTER, ETC. ATTACHED

NOTES:

1.       DATA ARE FOR TRANSPLANTED VEGETATION.

2.       DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.

1
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PLOTTED SIZE: ANSI FULL BLEED B (17x11)
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PLOTTED SIZE: ANSI FULL BLEED B (17x11)



 

 

MDNR ID No. 15: MP 907.1; Silver Creek (H-026-030-019-007-005) 

  



SILVER CREEK

MDNR ID 15 / SURVEY ID CL018bWb

CLEARWATER COUNTY, MINNESOTA

S25-T149N-R38W PINE LAKE TWP

T-712
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PLOTTED SIZE: ANSI FULL BLEED B (17x11)

FEATURE ID

CROSSING TYPE

PROPOSED RESTORATION

(SEE DETAILS FOR LIVE STAKING, TRANSPLANTS, AND

SHRUB SPECIES IF APPLICABLE)

WITHIN OR ADJACENT WETLAND

BWSR SEED MIX

DOMINANT WETLAND VEGETATION

SOBS (O/H) or NPC (S1-3)



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

STREAMBED RESTORATION

BANK RESTORATION (BRIDGE)
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PLOTTED SIZE: ANSI FULL BLEED B (17x11)

BANK RESTORATION (CENTERLINE)

RESTORATION NOTES:
GENERAL

1. REFER TO RESTORATION DETAIL SHEETS FOR ADDITIONAL INFORMATION RELATED TO PROPOSED RESTORATION MEASURES. 
2. REFER TO SITE PHOTOS FOR INFORMATION ON PRE-CONSTRUCTION CROSSING CONDITIONS AND TO PROVIDE ADDITIONAL GUIDANCE FOR RESTORATION EFFORTS. 

TOE WOOD
1. ROUGH GRADE CHANNEL BED FEATURES INCLUDING PLACEMENT OF SUBSTRATE.
2. INSTALL FOOTER LOG(S) ALONG PROPOSED TOE OF SLOPE.  FOOTER LOGS SHOULD BE ANGLED TO ALLOW FOR TOE ALIGNMENT TO GENERALLY MATCH THE EXISTING CURVE AND EVENLY TRANSITION 

FROM UPSTREAM TO DOWNSTREAM.   
3. PUSH FOOTER LOG INTO SOIL APPLY A SMALL AMOUNT OF GRAVEL OR STONE AS NEEDED TO PREVENT FLOATATION OF FOOTER LOG PRIOR TO PLACING WOODY DEBRIS.
4. PLACE A LAYER WOODY DEBRIS IN 6” TO 8” LIFTS, APPLY 3”-4” GRAVEL AND/OR SOIL FILL AND COMPACT WITH EXCAVATOR BUCKET. WASH FILL MATERIAL INTO WOODY DEBRIS MATRIX WITH WATER FROM 

CHANNEL.  APPLY ADDITIONAL LAYERS “AS NEEDED” TO REACH THE SPECIFIED TOE WOOD HEIGHT. 
5. PLACE STACKED SOD MATS ABOVE TOE WOOD.  THE USE OF TRANSPLANTS OR FABRIC LIFTS MAY BE FIELD APPROVED BY ENBRIDGE IN CONSULTATION WITH MN DNR. 

SOD MATTING 
1. REMOVE 15 LINEAR FEET OF VEGETATED MATS ON EITHER SIDE OF THE STREAM CROSSING USING ONSITE EQUIPMENT WHICH CAN UNDERCUT THE VEGETATION FOR REMOVAL. SMALL SHRUBS AND/OR 

TREES WITHIN THE SOD MATS ARE ACCEPTABLE AND SHOULD NOT BE REMOVED. 
2. DEPENDING ON THE LEVEL OF SATURATION AT THE TIME OF REMOVAL, IT MAY BE DIFFICULT TO OBTAIN INTACT CONSOLIDATED MATS, BUT GENERALLY THE NATIVE VEGETATION WILL BE RETAINED AND 

CAPTURED FOR PLACEMENT.
3. SOD MATS CAN BE TRANSPLANTED DURING ANY SEASON.
4. SOD MAT WILL BE PLACED ON CLEAR GROUND OR MATS WITHIN THE WORKSPACE.
5. MONITOR MATS TO SUPPORT SURVIVABILITY; WATERING MAY BE NEEDED.
6. PRIOR TO PLACEMENT OF SOD MATS FINISH GRADE CHANNEL BANK AND ADJACENT FLOODPLAIN APPLICATION AREA TO PROVIDE A SMOOTH AND EVEN SURFACE. SUBGRADE ELEVATION SHOULD ALLOW 

FOR THE FINISHED SOD SURFACE TO TRANSITION EVENLY WITH THE CHANNEL BANKS UPSTREAM AND DOWNSTREAM OF THE INSTALLATION AREA. AVOID ABRUPT CHANGES IN GRADE.   
7. RETURN THE VEGETATED MATS WILL BE RETURNED/SET IN PLACE WITH ONSITE EQUIPMENT. 
8. SURFACE APPLIED SOD MATTING SHOULD BE PLACED WITH THE LONG SIDE PERPENDICULAR TO THE CHANNEL / FLOW.  
9. STACKED SOD MATTING SHOULD BE PLACED WITH THE LONG SIDE PARALLEL TO THE CHANNEL / FLOW. 
10. IF SUFFICIENT SOD IS NOT AVAILABLE FROM THE STREAM BANKS ADDITIONAL SOD MAY BE TAKEN FROM THE ADJACENT CONSTRUCTION WORKSPACE.
11. WHEN PLACING SOD MATS, DO NOT LEAVE LARGE GAPS BETWEEN EACH SOD MAT AS NON-NATIVE VEGETATION WILL QUICKLY ATTEMPT TO COLONIZE THESE VOIDS.
12. WATER SOD MATS AFTER REPLACEMENT IF CONDITIONS ARE HOT AND DRY. DAMP AND/OR FROZEN SOD MATS DO NOT REQUIRE WATERING. 
13. THE TOP MAT AND/OR OTHER MATS CAN BE ANCHORED WITH A LIVE AND/OR DEAD STOUT STAKE TO ENSURE THAT IT DOES NOT MOBILIZE DURING A FLOOD EVENT BEFORE THE ROOTS HAVE 

ESTABLISHED.
14. THE VEGETATED MATS WILL BE REPLACED AS SOON AS PRACTICAL FOLLOWING BACKFILLING OF THE TRENCH AND STABILIZED PER THE TIMING REQUIREMENTS DESCRIBED IN SECTION 1.9.1 OF THE 

EPP.



PLOTTED SIZE: ANSI FULL BLEED B (17x11)
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SECTION A-A'

A

'

A

FL
OW

PLAN VIEW AT BANKFULL ELEVATION

TOE WOOD DIMENSIONS
VARIABLE VALUE TYPICAL UNIT DESCRIPTION

X1 6.0 - 10.0 IN. FOOTER LOG DIAMETER

X2 8.0 - 12.0 FT. FOOTER LOG LENGTH

X3 18.0 IN. TOE WOOD HEIGHT

X4 SEE SHEET 3 N/A MATCH TYPICAL SECTION

X5 SEE SHEET 5 FT. SOD LIFT HEIGHT

X6 3.0 # SOD LIFTS

X7 8.0 - 10.0 FT. TOE WOOD WIDTH

X8 3.0 - 6.0 FT. SOD LIFT WIDTH

X9 24.0 IN. WOOD STAKE LENGTH

X10 4.0 IN. WOOD STAKE WIDTH (TOP)

X11 0.5 IN. WOOD STAKE WIDTH (BOTTOM)

X12 1/2 - 3.0 IN. WOODY DEBRIS DIAMETER

X13 8.0 - 12.0 FT. WOODY DEBRIS LENGTH

X14 3" MINING GRAVEL
WITH FINES % SELECT COARSE MATERIAL

BACKFILL (BY VOLUME)

1

TOE WOOD EXAMPLE



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

DIMENSION NAME TYPICAL UNIT VALUE DESCRIPTION

A SOD MAT WIDTH FEET WIDTH OF INDIVIDUAL SOD MAT.

B SOD MAT LENGTH FEET LENGTH OF INDIVIDUAL SOD MAT.

C SOD MAT
THICKNESS INCHES THICKNESS OF INDIVIDUAL SOD MAT.

D STACKED SOD
MAT SETBACK FEET, INCHES THE DISTANCE BETWEEN THE EDGES OF SOD MATS

STACKED TO FORM A SLOPE

E
WIDTH OF

STACKED SOD
MATS

FEET, INCHES WIDTH OF A BANK CREATED BY STACKED SOD MATS

F
HEIGHT OF

STACKED SOD
MATS

FEET, INCHES HEIGHT OF A SLOPE CREATED BY STACKED SOD MATS

G
WIDTH OF

SURFACE- APPLIED
SOD MATS

FEET, INCHES WIDTH OF A SLOPE STABILIZED WITH SURFACE-APPLIED
SOD MATS

H
TOP OF BANK SOD

MATTING
DISTANCE

FEET DISTANCE SOD MATTING IS INSTALLED ON THE TOP OF
BANK

NOTES:

1. DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS

1



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

DIMENSION1 NAME TYPICAL UNIT VALUE DESCRIPTION

A MATTING STAKE
SPACING FEET, INCHES SPACING BETWEEN EROSION CONTROL MATTING STAKES USED TO FASTEN THE

MATTING TO THE SOIL

B MATTING OVERLAP FEET, INCHES

AMOUNT OF EROSION CONTROL MATTING OVERLAP IF MULTIPLE PIECES AND/OR
ROLLS OF MATTING ARE USED. OVERLAP VARIES DEPENDING ON THE LOCATION OF
THE OVERLAP WITH RESPECT TO POSITION ON THE SLOPE, LOCATION OF THE MATTING
(EDGE OR END), AND PRODUCT SPECIFICATIONS.

C MATTING ANCHOR
TRENCH DEPTH FEET, INCHES DEPTH OF TRENCH INTO WHICH EDGE OF EROSION CONTROL MATTING IS

ANCHORED AT THE TOP AND/OR TOE OF A SLOPE.

D MATTING ANCHOR
TRENCH WIDTH FEET, INCHES WIDTH OF TRENCH INTO WHICH EDGE OF EROSION CONTROL MATTING IS

ANCHORED AT THE TOP AND/OR TOE OF A SLOPE.

E
TOP OF SLOPE

ANCHOR TRENCH
SETBACK

FEET, INCHES TOP OF SLOPE ANCHOR TRENCH DISTANCE FROM THE TOP OF SLOPE. TOP OF SLOPE
REFERS TO TOP OF SIDE SLOPE, BANK SLOPE, TERRACE SLOPE, BANKFULL, ETC.

F MATTING STAKE
LENGTH INCHES LENGTH OF EROSION CONTROL MATTING STAKES USED TO FASTEN THE MATTING TO

THE SOIL
NOTES:

1. DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.

2. O.C, ON CENTER

3. STAPLES ARE NOT PERMITTED

DIMENSION2 NAME
TYPICAL

UNIT VALUE DESCRIPTION
A PLANTING DEPTH VARIES PLANTING DEPTH OF THE TRANSPLANT.

B HEIGHT OF MOUNDED
SOIL BACKFILL INCHES HEIGHT OF MOUNDED LOOSE SOIL PLACED INTO OVER-EXCAVATED PLANTING PIT.

C DEPTH OF PLANTING PIT VARIES DEPTH OF THE PLANTING PIT; ACCOMMODATES DIMENSION OF SOIL AND EXCAVATED ROOTS AS WELL AS MOUNDED LOOSE
SOIL AT BOTTOM OF PIT.

D WIDTH OF PLANTING PIT VARIES OVER-EXCAVATED WIDTH OF THE PLANTING PIT; ACCOMMODATES THE WIDTH OF THE EXCAVATED SOIL AND ROOTS.

E HEIGHT OF MOUNDED
SOIL PERIMETER INCHES HEIGHT OF SOIL BERM CONSTRUCTED ALONG THE PERIMETER OF THE PLANTING PIT; HELPS RETAIN WATER.

F WIDTH OF MOUNDED
SOIL PERIMETER INCHES WIDTH OF SOIL BERM CONSTRUCTED ALONG THE PERIMETER OF THE PLANTING PIT; HELPS RETAIN WATER.

G
WIDTH OF WEED BARRIER

FABRIC (OPTIONAL) INCHES WIDTH OF FABRIC PLACED ON SURFACE TO CONTROL WEEDS WITHIN THE MOUNDED SOIL PERIMETER; TRANSPLANTS TYPICALLY
HAVE GRASSES, LEAF MATTER, ETC. ATTACHED AND DO NOT REQUIRE WEED BARRIER FABRIC.

H
FABRIC STAKE LENGTH

(OPTIONAL) INCHES LENGTH OF STAPLES/SPIKES USED TO SECURE WEED BARRIER FABRIC

I
THICKNESS OF MULCH

(OPTIONAL) INCHES THICKNESS OF MULCH, IF NECESSARY. TRANSPLANTS TYPICALLY HAVE GRASSES, LEAF MATTER, ETC. ATTACHED AND DO NOT
REQUIRE MULCH.

J
GAP BETWEEN MULCH

AND PLANT STEM/TRUNK
(OPTIONAL)

INCHES ROOM BETWEEN PLANT STEM/TRUNK AND MULCH. TRANSPLANTS TYPICALLY HAVE GRASSES, LEAF MATTER, ETC. ATTACHED

NOTES:

1. DATA ARE FOR TRANSPLANTED VEGETATION.

2. DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.
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MDNR ID No. 16: MP 907.4; Silver Creek (H-026-030-019-007-005) 

  



SILVER CREEK

MDNR ID 16 / SURVEY ID CL019bWb

CLEARWATER COUNTY, MINNESOTA

S30-T149N-R37W LEON TWP

T-710
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PLOTTED SIZE: ANSI FULL BLEED B (17x11)

FEATURE ID

CROSSING TYPE

PROPOSED RESTORATION

(SEE DETAILS FOR LIVE STAKING, TRANSPLANTS, AND

SHRUB SPECIES IF APPLICABLE)

WITHIN OR ADJACENT WETLAND

BWSR SEED MIX

DOMINANT WETLAND VEGETATION

SOBS (O/H) or NPC (S1-3)

– 



STREAMBED RESTORATION

PLOTTED SIZE: ANSI FULL BLEED B (17x11)

BANK RESTORATION (BRIDGE)



1

4
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5

 

BANK RESTORATION (CENTERLINE)

PLOTTED SIZE: ANSI FULL BLEED B (17x11)

RESTORATION NOTES:
GENERAL

1. REFER TO RESTORATION DETAIL SHEETS FOR ADDITIONAL INFORMATION RELATED TO PROPOSED RESTORATION MEASURES. 
2. REFER TO SITE PHOTOS FOR INFORMATION ON PRE-CONSTRUCTION CROSSING CONDITIONS AND TO PROVIDE ADDITIONAL GUIDANCE FOR RESTORATION EFFORTS. 
3. EROSION AND SEDIMENT CONTROL WILL BE LIMITED TO NATURAL FIBERS (I.E., CATEGORY 3N OR 4N IN THE 2016 & 2018 MNDOT STANDARDS SPECIFICATIONS FOR 

CONSTRUCTION).
TOE WOOD

1. ROUGH GRADE CHANNEL BED FEATURES INCLUDING POOLS AND PLACEMENT OF SUBSTRATE.
2. INSTALL FOOTER LOG(S) ALONG PROPOSED TOE OF SLOPE.  FOOTER LOGS SHOULD BE ANGLED TO ALLOW FOR TOE ALIGNMENT TO GENERALLY MATCH THE EXISTING 

CURVE AND EVENLY TRANSITION FROM UPSTREAM TO DOWNSTREAM.
3. PUSH FOOTER LOG INTO SOIL APPLY A SMALL AMOUNT OF GRAVEL OR STONE AS NEEDED TO PREVENT FLOATATION OF FOOTER LOG PRIOR TO PLACING WOODY 

DEBRIS.
4. PLACE A LAYER WOODY DEBRIS IN 6” TO 8” LIFTS, APPLY 3”-4” GRAVEL AND/OR SOIL FILL AND COMPACT WITH EXCAVATOR BUCKET. WASH FILL MATERIAL INTO WOODY 

DEBRIS MATRIX WITH WATER FROM CHANNEL.  APPLY ADDITIONAL LAYERS “AS NEEDED” TO REACH THE SPECIFIED TOE WOOD HEIGHT. 
5. PLACE STACKED SOD MATS ABOVE TOE WOOD.  THE USE OF TRANSPLANTS OR FABRIC LIFTS MAY BE FIELD APPROVED BY ENBRIDGE IN CONSULTATION WITH MN DNR. 

SOD MATTING 
1. REMOVE VEGETATED MATS ON EITHER SIDE OF THE STREAM CROSSING USING ONSITE EQUIPMENT WHICH CAN UNDERCUT THE VEGETATION FOR REMOVAL. SMALL 

SHRUBS AND/OR TREES WITHIN THE SOD MATS ARE ACCEPTABLE AND SHOULD NOT BE REMOVED. 
2. DEPENDING ON THE LEVEL OF SATURATION AT THE TIME OF REMOVAL, IT MAY BE DIFFICULT TO OBTAIN INTACT CONSOLIDATED MATS, BUT GENERALLY THE NATIVE 

VEGETATION WILL BE RETAINED AND CAPTURED FOR PLACEMENT.
3. SOD MATS CAN BE TRANSPLANTED DURING ANY. 
4. SOD MAT WILL BE PLACED ON CLEAR GROUND OR MATS WITHIN THE WORKSPACE.
5. MONITOR MATS TO SUPPORT SURVIVABILITY; WATERING MAY BE NEEDED.
6. PRIOR TO PLACEMENT OF SOD MATS FINISH GRADE CHANNEL BANK AND ADJACENT FLOODPLAIN APPLICATION AREA TO PROVIDE A SMOOTH AND EVEN SURFACE. 

SUBGRADE ELEVATION SHOULD ALLOW FOR THE FINISHED SOD SURFACE TO TRANSITION EVENLY WITH THE CHANNEL BANKS UPSTREAM AND DOWNSTREAM OF THE 
INSTALLATION AREA. AVOID ABRUPT CHANGES IN GRADE.

7. VEGETATED MATS WILL BE RETURNED/SET IN PLACE WITH ONSITE EQUIPMENT. 
a. SURFACE APPLIED SOD MATTING SHOULD BE PLACED WITH THE LONG SIDE PERPENDICULAR TO THE CHANNEL / FLOW.
b. STACKED SOD MATTING SHOULD BE PLACED WITH THE LONG SIDE PARALLEL TO THE CHANNEL / FLOW. 

8. IF SUFFICIENT SOD IS NOT AVAILABLE FROM THE STREAM BANKS ADDITIONAL SOD MAY BE TAKEN FROM THE ADJACENT CONSTRUCTION WORKSPACE.
9. WHEN PLACING SOD MATS, DO NOT LEAVE LARGE GAPS BETWEEN EACH SOD MAT AS NON-NATIVE VEGETATION WILL QUICKLY ATTEMPT TO COLONIZE THESE VOIDS.
10. WATER SOD MATS AFTER REPLACEMENT IF CONDITIONS ARE HOT AND DRY. DAMP AND/OR FROZEN SOD MATS DO NOT REQUIRE WATERING. 
11. THE TOP MAT AND/OR OTHER MATS CAN BE ANCHORED WITH A LIVE AND/OR DEAD STOUT STAKE TO ENSURE THAT IT DOES NOT MOBILIZE DURING A FLOOD EVENT 

BEFORE THE ROOTS HAVE ESTABLISHED.
12. THE VEGETATED MATS WILL BE REPLACED AS SOON AS PRACTICAL FOLLOWING BACKFILLING OF THE TRENCH AND STABILIZED PER THE TIMING REQUIREMENTS 

DESCRIBED IN SECTION 1.9.1 OF THE EPP.



PLOTTED SIZE: ANSI FULL BLEED B (17x11)
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SECTION A-A'

A
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A

FL
OW

PLAN VIEW AT BANKFULL ELEVATION

TOE WOOD DIMENSIONS
VARIABLE VALUE TYPICAL UNIT DESCRIPTION

X1 6.0 - 10.0 IN. FOOTER LOG DIAMETER

X2 8.0 - 12.0 FT. FOOTER LOG LENGTH

X3 18.0 IN. TOE WOOD HEIGHT

X4 SEE SHEET 3 N/A MATCH TYPICAL SECTION

X5 SEE SHEET 5 FT. SOD LIFT HEIGHT

X6 3.0 # SOD LIFTS

X7 8.0 - 10.0 FT. TOE WOOD WIDTH

X8 3.0 - 6.0 FT. SOD LIFT WIDTH

X9 24.0 IN. WOOD STAKE LENGTH

X10 4.0 IN. WOOD STAKE WIDTH (TOP)

X11 0.5 IN. WOOD STAKE WIDTH (BOTTOM)

X12 1/2 - 3.0 IN. WOODY DEBRIS DIAMETER

X13 8.0 - 12.0 FT. WOODY DEBRIS LENGTH

X14 3" MINING GRAVEL
WITH FINES % SELECT COARSE MATERIAL

BACKFILL (BY VOLUME)

1

TOE WOOD EXAMPLE



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

DIMENSION1 NAME TYPICAL UNIT VALUE DESCRIPTION

A SOD MAT WIDTH FEET WIDTH OF INDIVIDUAL SOD MAT.

B SOD MAT LENGTH FEET LENGTH OF INDIVIDUAL SOD MAT.

C SOD MAT
THICKNESS INCHES THICKNESS OF INDIVIDUAL SOD MAT.

D STACKED SOD
MAT SETBACK FEET, INCHES THE DISTANCE BETWEEN THE EDGES OF SOD MATS

STACKED TO FORM A SLOPE

E
WIDTH OF

STACKED SOD
MATS

FEET, INCHES WIDTH OF A BANK CREATED BY STACKED SOD MATS

F
HEIGHT OF

STACKED SOD
MATS

FEET, INCHES HEIGHT OF A SLOPE CREATED BY STACKED SOD MATS

G
WIDTH OF

SURFACE- APPLIED
SOD MATS

FEET, INCHES WIDTH OF A SLOPE STABILIZED WITH SURFACE-APPLIED
SOD MATS

H
TOP OF BANK SOD

MATTING
DISTANCE

FEET DISTANCE SOD MATTING IS INSTALLED ON THE TOP OF
BANK

NOTES:

1. DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.

1



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

DIMENSION2 NAME
TYPICAL

UNIT VALUE DESCRIPTION
A PLANTING DEPTH VARIES PLANTING DEPTH OF THE TRANSPLANT.

B HEIGHT OF MOUNDED
SOIL BACKFILL INCHES HEIGHT OF MOUNDED LOOSE SOIL PLACED INTO OVER-EXCAVATED PLANTING PIT.

C DEPTH OF PLANTING PIT VARIES DEPTH OF THE PLANTING PIT; ACCOMMODATES DIMENSION OF SOIL AND EXCAVATED ROOTS AS WELL AS MOUNDED LOOSE
SOIL AT BOTTOM OF PIT.

D WIDTH OF PLANTING PIT VARIES OVER-EXCAVATED WIDTH OF THE PLANTING PIT; ACCOMMODATES THE WIDTH OF THE EXCAVATED SOIL AND ROOTS.

E HEIGHT OF MOUNDED
SOIL PERIMETER INCHES HEIGHT OF SOIL BERM CONSTRUCTED ALONG THE PERIMETER OF THE PLANTING PIT; HELPS RETAIN WATER.

F WIDTH OF MOUNDED
SOIL PERIMETER INCHES WIDTH OF SOIL BERM CONSTRUCTED ALONG THE PERIMETER OF THE PLANTING PIT; HELPS RETAIN WATER.

G
WIDTH OF WEED BARRIER

FABRIC (OPTIONAL) INCHES WIDTH OF FABRIC PLACED ON SURFACE TO CONTROL WEEDS WITHIN THE MOUNDED SOIL PERIMETER; TRANSPLANTS TYPICALLY
HAVE GRASSES, LEAF MATTER, ETC. ATTACHED AND DO NOT REQUIRE WEED BARRIER FABRIC.

H
FABRIC STAKE LENGTH

(OPTIONAL) INCHES LENGTH OF STAPLES/SPIKES USED TO SECURE WEED BARRIER FABRIC

I
THICKNESS OF MULCH

(OPTIONAL) INCHES THICKNESS OF MULCH, IF NECESSARY. TRANSPLANTS TYPICALLY HAVE GRASSES, LEAF MATTER, ETC. ATTACHED AND DO NOT
REQUIRE MULCH.

J
GAP BETWEEN MULCH

AND PLANT STEM/TRUNK
(OPTIONAL)

INCHES ROOM BETWEEN PLANT STEM/TRUNK AND MULCH. TRANSPLANTS TYPICALLY HAVE GRASSES, LEAF MATTER, ETC. ATTACHED

NOTES:

1. DATA ARE FOR TRANSPLANTED VEGETATION.

2. DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.

1

2

DIMENSION1 NAME TYPICAL UNIT VALUE DESCRIPTION

A MATTING STAKE
SPACING FEET, INCHES SPACING BETWEEN EROSION CONTROL MATTING STAKES USED TO FASTEN THE

MATTING TO THE SOIL

B MATTING OVERLAP FEET, INCHES

AMOUNT OF EROSION CONTROL MATTING OVERLAP IF MULTIPLE PIECES AND/OR
ROLLS OF MATTING ARE USED. OVERLAP VARIES DEPENDING ON THE LOCATION OF
THE OVERLAP WITH RESPECT TO POSITION ON THE SLOPE, LOCATION OF THE MATTING
(EDGE OR END), AND PRODUCT SPECIFICATIONS.

C MATTING ANCHOR
TRENCH DEPTH FEET, INCHES DEPTH OF TRENCH INTO WHICH EDGE OF EROSION CONTROL MATTING IS

ANCHORED AT THE TOP AND/OR TOE OF A SLOPE.

D MATTING ANCHOR
TRENCH WIDTH FEET, INCHES WIDTH OF TRENCH INTO WHICH EDGE OF EROSION CONTROL MATTING IS

ANCHORED AT THE TOP AND/OR TOE OF A SLOPE.

E
TOP OF SLOPE

ANCHOR TRENCH
SETBACK

FEET, INCHES TOP OF SLOPE ANCHOR TRENCH DISTANCE FROM THE TOP OF SLOPE. TOP OF SLOPE
REFERS TO TOP OF SIDE SLOPE, BANK SLOPE, TERRACE SLOPE, BANKFULL, ETC.

F MATTING STAKE
LENGTH INCHES LENGTH OF EROSION CONTROL MATTING STAKES USED TO FASTEN THE MATTING TO

THE SOIL
NOTES:

1. DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.

2. O.C, ON CENTER

3. STAPLES ARE NOT PERMITTED
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MDNR ID No. 17: MP 907.7; Silver Creek (H-026-030-019-007-005) 

  



SILVER CREEK

MDNR ID 17 / SURVEY ID s-149n37w30-a

CLEARWATER COUNTY, MINNESOTA

S30-T149N-R37W LEON TWP

T-710A
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RHAMNUS CATHARTICA

PLOTTED SIZE: ANSI FULL BLEED B (17x11)

FEATURE ID

CROSSING TYPE

PROPOSED RESTORATION

(SEE DETAILS FOR LIVE STAKING, TRANSPLANTS, AND

SHRUB SPECIES IF APPLICABLE)

WITHIN OR ADJACENT WETLAND

BWSR SEED MIX

DOMINANT WETLAND VEGETATION

SOBS (O/H) or NPC (S1-3)

– 
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STREAMBED RESTORATION

BANK RESTORATION (BRIDGE)
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PLOTTED SIZE: ANSI FULL BLEED B (17x11)

BANK RESTORATION (CENTERLINE)

RESTORATION NOTES:
GENERAL

1. REFER TO RESTORATION DETAIL SHEETS FOR ADDITIONAL INFORMATION RELATED TO PROPOSED RESTORATION MEASURES. 
2. REFER TO SITE PHOTOS FOR INFORMATION ON PRE-CONSTRUCTION CROSSING CONDITIONS AND TO PROVIDE ADDITIONAL GUIDANCE FOR RESTORATION EFFORTS. 
3. EROSION AND SEDIMENT CONTROL WILL BE LIMITED TO NATURAL FIBERS (I.E., CATEGORY 3N OR 4N IN THE 2016 & 2018 MNDOT STANDARDS SPECIFICATIONS FOR CONSTRUCTION).

TOE WOOD
1. ROUGH GRADE CHANNEL BED FEATURES INCLUDING POOLS AND PLACEMENT OF SUBSTRATE.
2. INSTALL FOOTER LOG(S) ALONG PROPOSED TOE OF SLOPE.  FOOTER LOGS SHOULD BE ANGLED TO ALLOW FOR TOE ALIGNMENT TO GENERALLY MATCH THE EXISTING CURVE AND EVENLY TRANSITION FROM 

UPSTREAM TO DOWNSTREAM.   
3. PUSH FOOTER LOG INTO SOIL APPLY A SMALL AMOUNT OF GRAVEL OR STONE AS NEEDED TO PREVENT FLOATATION OF FOOTER LOG PRIOR TO PLACING WOODY DEBRIS.
4. PLACE A LAYER WOODY DEBRIS IN 6” TO 8” LIFTS, APPLY 3”-4” GRAVEL AND/OR SOIL FILL AND COMPACT WITH EXCAVATOR BUCKET. WASH FILL MATERIAL INTO WOODY DEBRIS MATRIX WITH WATER FROM 

CHANNEL.  APPLY ADDITIONAL LAYERS “AS NEEDED” TO REACH THE SPECIFIED TOE WOOD HEIGHT. 
5. PLACE STACKED SOD MATS ABOVE TOE WOOD.  THE USE OF TRANSPLANTS OR FABRIC LIFTS MAY BE FIELD APPROVED BY ENBRIDGE IN CONSULTATION WITH MN DNR. 

SOD MATTING 
1. REMOVE VEGETATED MATS ON EITHER SIDE OF THE STREAM CROSSING USING ONSITE EQUIPMENT WHICH CAN UNDERCUT THE VEGETATION FOR REMOVAL. SMALL SHRUBS AND/OR TREES WITHIN THE SOD 

MATS ARE ACCEPTABLE AND SHOULD NOT BE REMOVED. 
2. DEPENDING ON THE LEVEL OF SATURATION AT THE TIME OF REMOVAL, IT MAY BE DIFFICULT TO OBTAIN INTACT CONSOLIDATED MATS, BUT GENERALLY THE NATIVE VEGETATION WILL BE RETAINED AND 

CAPTURED FOR PLACEMENT.
3. SOD MATS CAN BE TRANSPLANTED DURING ANY. 
4. SOD MAT WILL BE PLACED ON CLEAR GROUND OR MATS WITHIN THE WORKSPACE.
5. MONITOR MATS TO SUPPORT SURVIVABILITY; WATERING MAY BE NEEDED.
6. PRIOR TO PLACEMENT OF SOD MATS FINISH GRADE CHANNEL BANK AND ADJACENT FLOODPLAIN APPLICATION AREA TO PROVIDE A SMOOTH AND EVEN SURFACE. SUBGRADE ELEVATION SHOULD ALLOW FOR 

THE FINISHED SOD SURFACE TO TRANSITION EVENLY WITH THE CHANNEL BANKS UPSTREAM AND DOWNSTREAM OF THE INSTALLATION AREA. AVOID ABRUPT CHANGES IN GRADE.   
7. VEGETATED MATS WILL BE RETURNED/SET IN PLACE WITH ONSITE EQUIPMENT. 

a. SURFACE APPLIED SOD MATTING SHOULD BE PLACED WITH THE LONG SIDE PERPENDICULAR TO THE CHANNEL / FLOW.  
b. STACKED SOD MATTING SHOULD BE PLACED WITH THE LONG SIDE PARALLEL TO THE CHANNEL / FLOW. 

8. IF SUFFICIENT SOD IS NOT AVAILABLE FROM THE STREAM BANKS ADDITIONAL SOD MAY BE TAKEN FROM THE ADJACENT CONSTRUCTION WORKSPACE.
9. WHEN PLACING SOD MATS, DO NOT LEAVE LARGE GAPS BETWEEN EACH SOD MAT AS NON-NATIVE VEGETATION WILL QUICKLY ATTEMPT TO COLONIZE THESE VOIDS.
10. WATER SOD MATS AFTER REPLACEMENT IF CONDITIONS ARE HOT AND DRY. DAMP AND/OR FROZEN SOD MATS DO NOT REQUIRE WATERING.
11. THE TOP MAT AND/OR OTHER MATS CAN BE ANCHORED WITH A LIVE AND/OR DEAD STOUT STAKE TO ENSURE THAT IT DOES NOT MOBILIZE DURING A FLOOD EVENT BEFORE THE ROOTS HAVE 

ESTABLISHED.

12. THE VEGETATED MATS WILL BE REPLACED AS SOON AS PRACTICAL FOLLOWING BACKFILLING OF THE TRENCH AND STABILIZED PER THE TIMING REQUIREMENTS DESCRIBED IN SECTION 1.9.1 OF THE EPP.



PLOTTED SIZE: ANSI FULL BLEED B (17x11)
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SECTION A-A'

A
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A

FL
OW

PLAN VIEW AT BANKFULL ELEVATION

TOE WOOD DIMENSIONS
VARIABLE VALUE TYPICAL UNIT DESCRIPTION

X1 6.0 - 10.0 IN. FOOTER LOG DIAMETER

X2 8.0 - 12.0 FT. FOOTER LOG LENGTH

X3 18.0 IN. TOE WOOD HEIGHT

X4 SEE SHEET 3 N/A MATCH TYPICAL SECTION

X5 SEE SHEET 5 FT. SOD LIFT HEIGHT

X6 3.0 # SOD LIFTS

X7 8.0 - 10.0 FT. TOE WOOD WIDTH

X8 3.0 - 6.0 FT. SOD LIFT WIDTH

X9 24.0 IN. WOOD STAKE LENGTH

X10 4.0 IN. WOOD STAKE WIDTH (TOP)

X11 0.5 IN. WOOD STAKE WIDTH (BOTTOM)

X12 1/2 - 3.0 IN. WOODY DEBRIS DIAMETER

X13 8.0 - 12.0 FT. WOODY DEBRIS LENGTH

X14 3" MINING GRAVEL
WITH FINES % SELECT COARSE MATERIAL

BACKFILL (BY VOLUME)

1

TOE WOOD EXAMPLE



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

DIMENSION2 NAME TYPICAL UNIT VALUE DESCRIPTION

A SOD MAT WIDTH FEET WIDTH OF INDIVIDUAL SOD MAT.

B SOD MAT LENGTH FEET LENGTH OF INDIVIDUAL SOD MAT.

C SOD MAT
THICKNESS INCHES THICKNESS OF INDIVIDUAL SOD MAT.

D STACKED SOD
MAT SETBACK FEET, INCHES THE DISTANCE BETWEEN THE EDGES OF SOD MATS

STACKED TO FORM A SLOPE

E
WIDTH OF

STACKED SOD
MATS

FEET, INCHES WIDTH OF A BANK CREATED BY STACKED SOD MATS

F
HEIGHT OF

STACKED SOD
MATS

FEET, INCHES HEIGHT OF A SLOPE CREATED BY STACKED SOD MATS

G
WIDTH OF

SURFACE- APPLIED
SOD MATS

FEET, INCHES WIDTH OF A SLOPE STABILIZED WITH SURFACE-APPLIED
SOD MATS

H
TOP OF BANK SOD

MATTING
DISTANCE

FEET DISTANCE SOD MATTING IS INSTALLED ON THE TOP OF
BANK

NOTES:

1. DATA ARE FOR SOD MATTING THAT IS STACKED TO FORM A SLOPE OR SURFACE-APPLIED TO A SLOPE.

2. DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

DIMENSION2 NAME
TYPICAL

UNIT VALUE DESCRIPTION
A PLANTING DEPTH VARIES PLANTING DEPTH OF THE TRANSPLANT.

B HEIGHT OF MOUNDED
SOIL BACKFILL INCHES HEIGHT OF MOUNDED LOOSE SOIL PLACED INTO OVER-EXCAVATED PLANTING PIT.

C DEPTH OF PLANTING PIT VARIES DEPTH OF THE PLANTING PIT; ACCOMMODATES DIMENSION OF SOIL AND EXCAVATED ROOTS AS WELL AS MOUNDED LOOSE
SOIL AT BOTTOM OF PIT.

D WIDTH OF PLANTING PIT VARIES OVER-EXCAVATED WIDTH OF THE PLANTING PIT; ACCOMMODATES THE WIDTH OF THE EXCAVATED SOIL AND ROOTS.

E HEIGHT OF MOUNDED
SOIL PERIMETER INCHES HEIGHT OF SOIL BERM CONSTRUCTED ALONG THE PERIMETER OF THE PLANTING PIT; HELPS RETAIN WATER.

F WIDTH OF MOUNDED
SOIL PERIMETER INCHES WIDTH OF SOIL BERM CONSTRUCTED ALONG THE PERIMETER OF THE PLANTING PIT; HELPS RETAIN WATER.

G
WIDTH OF WEED BARRIER

FABRIC (OPTIONAL) INCHES WIDTH OF FABRIC PLACED ON SURFACE TO CONTROL WEEDS WITHIN THE MOUNDED SOIL PERIMETER; TRANSPLANTS TYPICALLY
HAVE GRASSES, LEAF MATTER, ETC. ATTACHED AND DO NOT REQUIRE WEED BARRIER FABRIC.

H
FABRIC STAKE LENGTH

(OPTIONAL) INCHES LENGTH OF STAPLES/SPIKES USED TO SECURE WEED BARRIER FABRIC

I
THICKNESS OF MULCH

(OPTIONAL) INCHES THICKNESS OF MULCH, IF NECESSARY. TRANSPLANTS TYPICALLY HAVE GRASSES, LEAF MATTER, ETC. ATTACHED AND DO NOT
REQUIRE MULCH.

J
GAP BETWEEN MULCH

AND PLANT STEM/TRUNK
(OPTIONAL)

INCHES ROOM BETWEEN PLANT STEM/TRUNK AND MULCH. TRANSPLANTS TYPICALLY HAVE GRASSES, LEAF MATTER, ETC. ATTACHED

NOTES:

1. DATA ARE FOR TRANSPLANTED VEGETATION.

2. DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.

DIMENSION1 NAME TYPICAL UNIT VALUE DESCRIPTION

A MATTING STAKE
SPACING FEET, INCHES SPACING BETWEEN EROSION CONTROL MATTING STAKES USED TO FASTEN THE

MATTING TO THE SOIL

B MATTING OVERLAP FEET, INCHES

AMOUNT OF EROSION CONTROL MATTING OVERLAP IF MULTIPLE PIECES AND/OR
ROLLS OF MATTING ARE USED. OVERLAP VARIES DEPENDING ON THE LOCATION OF
THE OVERLAP WITH RESPECT TO POSITION ON THE SLOPE, LOCATION OF THE MATTING
(EDGE OR END), AND PRODUCT SPECIFICATIONS.

C MATTING ANCHOR
TRENCH DEPTH FEET, INCHES DEPTH OF TRENCH INTO WHICH EDGE OF EROSION CONTROL MATTING IS

ANCHORED AT THE TOP AND/OR TOE OF A SLOPE.

D MATTING ANCHOR
TRENCH WIDTH FEET, INCHES WIDTH OF TRENCH INTO WHICH EDGE OF EROSION CONTROL MATTING IS

ANCHORED AT THE TOP AND/OR TOE OF A SLOPE.

E
TOP OF SLOPE

ANCHOR TRENCH
SETBACK

FEET, INCHES TOP OF SLOPE ANCHOR TRENCH DISTANCE FROM THE TOP OF SLOPE. TOP OF SLOPE
REFERS TO TOP OF SIDE SLOPE, BANK SLOPE, TERRACE SLOPE, BANKFULL, ETC.

F MATTING STAKE
LENGTH INCHES LENGTH OF EROSION CONTROL MATTING STAKES USED TO FASTEN THE MATTING TO

THE SOIL
NOTES:

1. DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.

2. O.C, ON CENTER

3. STAPLES ARE NOT PERMITTED
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MDNR ID No. 18a: MP 908.8; Unnamed Creek (H-026-030-019-007-005-
001) 
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October 2020

For Environmental Review Purposes Only

Line 3 Replacement Project

Crossing Plan

ID# 18a 
Survey No. 

s-149n37w29-a_DESKTOP

Unnamed Creek

Clearwater County, Minnesota

Unnamed Creek at MP 908.8
ID#: 18a
T149N, R37W, S29, SESW, Forty - 34, Govt. Lot - 0
Survey No. s-149n37w29-a_DESKTOP
MDNR Kittle No. - H-026-030-019-007-005-001
Crossing Method - Dry Crossing
Bridge Type -  Mat Road - EPP Figure 49

Notes:
1. Construction mats will be installed in wetlands as
� described in the EPP.
2. ECDs will be installed as described in the EPP.
3. Timing Restriction: Exemption Granted 8/27/2020.
4. Streambed and bank restoration will be completed as
� described in the EPP.
5. Operational right-of-way width at crossing will be 50 feet.
6. Enbridge will install the pipeline so as to provide for 4 feet of
� cover over the top of the pipe at the waterbody crossing.
7. SOBS (Outstanding/High) or NPC (S1-S3) : NA
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MDNR ID No. 18b: MP 910.1; Unnamed Creek (H-026-030-019-007-005-
001) 
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October 2020

For Environmental Review Purposes Only

Line 3 Replacement Project

Crossing Plan

ID# 18b 
Survey No. 

s-149n37w29-a_DESKTOP

Unnamed Creek

Clearwater County, Minnesota

Unnamed Creek at MP 910.1
ID#: 18b
T149N, R37W, S29, SESW, Forty - 34, Govt. Lot - 0
Survey No. s-149n37w29-a_DESKTOP
MDNR Kittle No. - H-026-030-019-007-005-001
Crossing Method - Dry Crossing
Bridge Type -  Mat Road - EPP Figure 49

Notes:
1. Construction mats will be installed in wetlands as
� described in the EPP.
2. ECDs will be installed as described in the EPP.
3. Timing Restriction: Exemption Granted 8/27/2020.
4. Streambed and bank restoration will be completed as
� described in the EPP.
5. Operational right-of-way width at crossing will be 50 feet.
6. Enbridge will install the pipeline so as to provide for 4 feet of
� cover over the top of the pipe at the waterbody crossing.
7. SOBS (Outstanding/High) or NPC (S1-S3) : NA
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MDNR ID No. 19: MP 910.9; Unnamed Stream (H-026-030-019-007-005-
001) 
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October 2020

For Environmental Review Purposes Only

Line 3 Replacement Project

Crossing Plan

ID# 19  
Survey No. s-149n37w32-b  

Unnamed Stream

Clearwater County, Minnesota

Unnamed Stream at MP 910.9
ID#: 19
T149N, R37W, S32, SWNW, Forty - 23, Govt. Lot - 0
Survey No. s-149n37w32-b
MDNR Kittle No. - H-026-030-019-007-005-001
Crossing Method - Dry Crossing
Bridge Type -  Span

Notes:
1. Bridge location approximate.
2. Bridge will be constructed in accordance with the EPP.
3. Construction mats will be installed in wetlands as

described in the EPP.
4. ECDs will be installed as described in the EPP.
5. Timing Restriction: March 15 - June 30.
6. Streambed and bank restoration will be completed as

described in the EPP.
7. Operational right-of-way width at crossing will be 50 feet.
8. Enbridge will install the pipeline so as to provide for 4 feet of

cover over the top of the pipe at the waterbody crossing.
9. SOBS (Outstanding/High) or NPC (S1-S3) : NA
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MDNR ID No. 20: MP 922.2; Clearwater River (H-026-030-019) 

  



 

CLEARWATER RIVER

MDNR ID 20 / SURVEY ID CLC5037aWB

CLEARWATER COUNTY, MINNESOTA

S21-T147N-R37W COPLEY TWP

MN-CL-C5-037.000
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MDNR ID No. 21: MP 924.2; Walker Brook (H-026-030-019-029) 

  



 

WALKER BROOK

MDNR ID 21 / SURVEY ID CLC5048aWB

CLEARWATER COUNTY, MINNESOTA

S34-T147N-R37W COPLEY TWP

MN-CL-C5-048.000
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SEE PROFILE ON PAGE 1 FOR DETAILS
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PLOTTED SIZE: ANSI FULL BLEED B (17x11)

FEATURE ID

CROSSING TYPE

PROPOSED RESTORATION

(SEE DETAILS FOR LIVE STAKING, TRANSPLANTS, AND

SHRUB SPECIES IF APPLICABLE)

WITHIN OR ADJACENT WETLAND

BWSR SEED MIX

DOMINANT WETLAND VEGETATION

SOBS (O/H) or NPC (S1-3)

– 



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

1. TRANSITIONS BETWEEN EXISTING CHANNEL FEATURES (BED, BANK, FLOODPLAIN) AND

PROPOSED RESTORED TRENCH CROSSING WILL BE SMOOTH AND EVENLY GRADED

WITHOUT ABRUPT OR PROTRUDING OBSTRUCTIONS.

2. BANK MIGRATION POTENTIAL IS LOW. PRIMARY FLOW IS LOCATED IN THE CENTER OF THE

CHANNEL.

3. PLACE MATS DIRECTLY ON TOP OF EXISTING VEGETATION TO AVOID OR MINIMIZE

DISTURBANCE OF VEGETATION ON THE CHANNEL BANKS AND AT THE TOP OF THE

STREAM BANK.

4. SEE DETAIL SHEET FOR SPECIFIC RESTORATION METHODS AND DETAILS.

5. FLUMES SIZES MAY VARY BETWEEN 18-48 INCHES AND MUST EXTEND ABOVE OHWM OR

SURFACE WATER AT TIME OF CONSTRUCTION, WHICHEVER IS GREATER.

6. MINIMIZE DISTURBANCE OF BED MATERIALS AND FEATURES DURING CONSTRUCTION OF

THE TRENCH AND INSTALLATION AND REMOVAL OF IN-STREAM SUPPORT

7. BED AND/OR BANK MATERIALS TEMPORARILY ADJUSTED OR REMOVED DURING

CONSTRUCTION SHALL BE PLACED IN THE APPROXIMATE ORIGINAL LOCATION DURING

RESTORATION.  MATERIALS SHALL BE FIELD ADJUSTED DURING PLACEMENT BASE ON

THE OBSERVED FLOW PATH AT THE TIME OF CONSTRUCTION.

8. ALIGNMENT OF IN-STREAM SUPPORT SHALL BE FIELD ADJUSTED BASED ON FLOW PATH

TO PROTECT CHANNEL BANKS.

9. SEE RESTORATION SHEET FOR B1-B2 CROSS SECTION.

STREAMBED RESTORATION

BANK RESTORATION (BRIDGE)
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PLOTTED SIZE: ANSI FULL BLEED B (17x11)

BANK RESTORATION (CENTERLINE)

RESTORATION NOTES:
GENERAL

1. REFER TO RESTORATION DETAIL SHEETS FOR ADDITIONAL INFORMATION RELATED TO PROPOSED RESTORATION MEASURES. 
2. REFER TO SITE PHOTOS FOR INFORMATION ON PRE-CONSTRUCTION CROSSING CONDITIONS AND TO PROVIDE ADDITIONAL GUIDANCE FOR RESTORATION EFFORTS. 

TOE WOOD
1. ROUGH GRADE CHANNEL BED FEATURES INCLUDING PLACEMENT OF SUBSTRATE.
2. INSTALL FOOTER LOG(S) ALONG PROPOSED TOE OF SLOPE.  FOOTER LOGS SHOULD BE ANGLED TO ALLOW FOR TOE ALIGNMENT TO GENERALLY MATCH THE EXISTING CURVE AND EVENLY TRANSITION FROM 

UPSTREAM TO DOWNSTREAM.
3. PUSH FOOTER LOG INTO SOIL APPLY A SMALL AMOUNT OF GRAVEL OR STONE AS NEEDED TO PREVENT FLOATATION OF FOOTER LOG PRIOR TO PLACING WOODY DEBRIS.
4. PLACE A LAYER WOODY DEBRIS IN 6” TO 8” LIFTS, APPLY 3”-4” GRAVEL AND/OR SOIL FILL AND COMPACT WITH EXCAVATOR BUCKET. WASH FILL MATERIAL INTO WOODY DEBRIS MATRIX WITH WATER FROM CHANNEL.

APPLY ADDITIONAL LAYERS “AS NEEDED” TO REACH THE SPECIFIED TOE WOOD HEIGHT. 
5. PLACE STACKED SOD MATS ABOVE TOE WOOD.  THE USE OF TRANSPLANTS OR FABRIC LIFTS MAY BE FIELD APPROVED BY ENBRIDGE IN CONSULTATION WITH MN DNR. 

SOD MATTING 
1. REMOVE VEGETATED MATS ON EITHER SIDE OF THE STREAM CROSSING USING ONSITE EQUIPMENT WHICH CAN UNDERCUT THE VEGETATION FOR REMOVAL. SMALL SHRUBS AND/OR TREES WITHIN THE SOD MATS ARE 

ACCEPTABLE AND SHOULD NOT BE REMOVED. 
2. DEPENDING ON THE LEVEL OF SATURATION AT THE TIME OF REMOVAL, IT MAY BE DIFFICULT TO OBTAIN INTACT CONSOLIDATED MATS, BUT GENERALLY THE NATIVE VEGETATION WILL BE RETAINED AND CAPTURED FOR 

PLACEMENT.
3. SOD MATS CAN BE TRANSPLANTED DURING ANY SEASON. 
4. SOD MAT WILL BE PLACED ON CLEAR GROUND OR MATS WITHIN THE WORKSPACE.
5. MONITOR MATS TO SUPPORT SURVIVABILITY; WATERING MAY BE NEEDED.
6. PRIOR TO PLACEMENT OF SOD MATS FINISH GRADE CHANNEL BANK AND ADJACENT FLOODPLAIN APPLICATION AREA TO PROVIDE A SMOOTH AND EVEN SURFACE. SUBGRADE ELEVATION SHOULD ALLOW FOR THE 

FINISHED SOD SURFACE TO TRANSITION EVENLY WITH THE CHANNEL BANKS UPSTREAM AND DOWNSTREAM OF THE INSTALLATION AREA. AVOID ABRUPT CHANGES IN GRADE.
7. RETURN THE VEGETATED MATS USING ONSITE EQUIPMENT. 

a. SURFACE APPLIED SOD MATTING SHOULD BE PLACED WITH THE LONG SIDE PERPENDICULAR TO THE CHANNEL / FLOW.
b. STACKED SOD MATTING SHOULD BE PLACED WITH THE LONG SIDE PARALLEL TO THE CHANNEL / FLOW. 

8. WHEN PLACING SOD MATS, DO NOT LEAVE LARGE GAPS BETWEEN EACH SOD MAT AS NON-NATIVE VEGETATION WILL QUICKLY ATTEMPT TO COLONIZE THESE VOIDS.
9. WATER SOD MATS AFTER REPLACEMENT IF CONDITIONS ARE HOT AND DRY. DAMP AND/OR FROZEN SOD MATS DO NOT REQUIRE WATERING.
10. THE TOP MAT AND/OR OTHER MATS CAN BE ANCHORED WITH A LIVE AND/OR DEAD STOUT STAKE TO ENSURE THAT IT DOES NOT MOBILIZE DURING A FLOOD EVENT BEFORE THE ROOTS HAVE ESTABLISHED.
11. THE VEGETATED MATS WILL BE REPLACED AS SOON AS PRACTICAL FOLLOWING BACKFILLING OF THE TRENCH AND STABILIZED PER THE TIMING REQUIREMENTS DESCRIBED IN SECTION 1.9.1 OF THE EPP.

TRANSPLANTS
1. SHRUBS AND/OR ALDER REMOVED FROM THE TRENCH AREA MAY BE USED IN LIEU OF SOD MATS IN ACCORDANCE WITH THE TRANSPLANT DETAIL.



PLOTTED SIZE: ANSI FULL BLEED B (17x11)
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SECTION A-A'

A

'

A

FL
OW

PLAN VIEW AT BANKFULL ELEVATION

TOE WOOD DIMENSIONS
VARIABLE VALUE TYPICAL UNIT DESCRIPTION

X1 6.0 - 10.0 IN. FOOTER LOG DIAMETER

X2 8.0 - 12.0 FT. FOOTER LOG LENGTH

X3 3.0 FT. TOE WOOD HEIGHT

X4 SEE SHEET 3 N/A MATCH TYPICAL SECTION

X5 SEE SHEET 5 N/A SOD LIFT HEIGHT

X6 1.0 # SOD LIFTS

X7 8.0 - 10.0 FT. TOE WOOD WIDTH

X8 3.0 - 6.0 FT. SOD LIFT WIDTH

X9 24.0 IN. WOOD STAKE LENGTH

X10 4.0 IN. WOOD STAKE WIDTH (TOP)

X11 0.5 IN. WOOD STAKE WIDTH (BOTTOM)

X12 1/2 - 3.0 IN. WOODY DEBRIS DIAMETER

X13 8.0 - 12.0 FT. WOODY DEBRIS LENGTH

X14 3" MINING GRAVEL
WITH FINES % SELECT COARSE MATERIAL

BACKFILL (BY VOLUME)

1

TOE WOOD EXAMPLE



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

DIMENSION1 NAME TYPICAL UNIT VALUE DESCRIPTION

A SOD MAT WIDTH FEET 3-4 WIDTH OF INDIVIDUAL SOD MAT.

B SOD MAT LENGTH FEET LENGTH OF INDIVIDUAL SOD MAT.

C SOD MAT
THICKNESS INCHES THICKNESS OF INDIVIDUAL SOD MAT.

D STACKED SOD
MAT SETBACK FEET, INCHES THE DISTANCE BETWEEN THE EDGES OF SOD MATS

STACKED TO FORM A SLOPE

E
WIDTH OF

STACKED SOD
MATS

FEET, INCHES WIDTH OF A BANK CREATED BY STACKED SOD MATS

F
HEIGHT OF

STACKED SOD
MATS

FEET, INCHES HEIGHT OF A SLOPE CREATED BY STACKED SOD MATS

G
WIDTH OF

SURFACE- APPLIED
SOD MATS

FEET, INCHES WIDTH OF A SLOPE STABILIZED WITH SURFACE-APPLIED
SOD MATS

H
TOP OF BANK SOD

MATTING
DISTANCE

FEET DISTANCE SOD MATTING IS INSTALLED ON THE TOP OF
BANK

NOTES:

1. DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.
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PLOTTED SIZE: ANSI FULL BLEED B (17x11)



 

 

MDNR ID No. 22: MP 925.4; Unnamed Creek (H-026-030-019-029-001) 

  



 

UNNAMED CREEK

MDNR ID 22 / SURVEY ID CLC5051aWB

CLEARWATER COUNTY, MINNESOTA

S2-T146N-R37W NORA TWP

MN-CL-C5-051.000
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MDNR ID No. 23: MP 928.5; Walker Brook (H-026-030-019-029) 

  



 

WALKER BROOK

MDNR ID 23 / SURVEY ID s-146n36w8-a

CLEARWATER COUNTY, MINNESOTA

S8-T146N-R36W MOOSE CREEK TWP

MN-CL-R05-003.000
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SEE PROFILE ON PAGE 1 FOR DETAILS

10' 20'

PROW: B

TWS: L

PROW: K

TWS: L

PROW: B

TWS: B

PROW: B

TWS: B

BWSR SEED MIX

SOBS (O/H) or NPC (S1-3)



1467

14
66

1468

1469

1470

1480

1467

1468

1469

– – 

“ ” ’

’

w-146n36w8-a

PLOTTED SIZE: ANSI FULL BLEED B (17x11)

FEATURE ID

CROSSING TYPE

PROPOSED RESTORATION

(SEE DETAILS FOR LIVE STAKING, TRANSPLANTS, AND

SHRUB SPECIES IF APPLICABLE)

WITHIN OR ADJACENT WETLAND

BWSR SEED MIX

DOMINANT WETLAND VEGETATION

SOBS (O/H) or NPC (S1-3)

– 



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

STREAMBED RESTORATION

BANK RESTORATION (BRIDGE)



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

BANK RESTORATION (CENTERLINE)

RESTORATION NOTES:
GENERAL

1. REFER TO RESTORATION DETAIL SHEETS FOR ADDITIONAL INFORMATION RELATED TO PROPOSED RESTORATION MEASURES. 
2. REFER TO SITE PHOTOS FOR INFORMATION ON PRE-CONSTRUCTION CROSSING CONDITIONS AND TO PROVIDE ADDITIONAL GUIDANCE FOR RESTORATION EFFORTS. 

TOE WOOD
1. ROUGH GRADE CHANNEL BED FEATURES INCLUDING PLACEMENT OF SUBSTRATE.
2. INSTALL FOOTER LOG(S) ALONG PROPOSED TOE OF SLOPE.  FOOTER LOGS SHOULD BE ANGLED TO ALLOW FOR TOE ALIGNMENT TO GENERALLY MATCH THE EXISTING CURVE AND EVENLY TRANSITION FROM 

UPSTREAM TO DOWNSTREAM.
3. PUSH FOOTER LOG INTO SOIL APPLY A SMALL AMOUNT OF GRAVEL OR STONE AS NEEDED TO PREVENT FLOATATION OF FOOTER LOG PRIOR TO PLACING WOODY DEBRIS.
4. PLACE A LAYER WOODY DEBRIS IN 6” TO 8” LIFTS, APPLY 3”-4” GRAVEL AND/OR SOIL FILL AND COMPACT WITH EXCAVATOR BUCKET. WASH FILL MATERIAL INTO WOODY DEBRIS MATRIX WITH WATER FROM 

CHANNEL.  APPLY ADDITIONAL LAYERS “AS NEEDED” TO REACH THE SPECIFIED TOE WOOD HEIGHT. 
5. PLACE STACKED SOD MATS ABOVE TOE WOOD.  THE USE OF TRANSPLANTS OR FABRIC LIFTS MAY BE FIELD APPROVED BY ENBRIDGE IN CONSULTATION WITH MN DNR. 

SOD MATTING 
1. REMOVE VEGETATED MATS ON EITHER SIDE OF THE STREAM CROSSING USING ONSITE EQUIPMENT WHICH CAN UNDERCUT THE VEGETATION FOR REMOVAL. SMALL SHRUBS AND/OR TREES WITHIN THE SOD 

MATS ARE ACCEPTABLE AND SHOULD NOT BE REMOVED. 
2. DEPENDING ON THE LEVEL OF SATURATION AT THE TIME OF REMOVAL, IT MAY BE DIFFICULT TO OBTAIN INTACT CONSOLIDATED MATS, BUT GENERALLY THE NATIVE VEGETATION WILL BE RETAINED AND 

CAPTURED FOR PLACEMENT.
3. SOD MATS CAN BE TRANSPLANTED DURING ANY SEASON. 
4. SOD MAT WILL BE PLACED ON CLEAR GROUND OR MATS WITHIN THE WORKSPACE.
5. MONITOR MATS TO SUPPORT SURVIVABILITY; WATERING MAY BE NEEDED.
6. PRIOR TO PLACEMENT OF SOD MATS FINISH GRADE CHANNEL BANK AND ADJACENT FLOODPLAIN APPLICATION AREA TO PROVIDE A SMOOTH AND EVEN SURFACE. SUBGRADE ELEVATION SHOULD ALLOW FOR 

THE FINISHED SOD SURFACE TO TRANSITION EVENLY WITH THE CHANNEL BANKS UPSTREAM AND DOWNSTREAM OF THE INSTALLATION AREA. AVOID ABRUPT CHANGES IN GRADE.
7. RETURN THE VEGETATED MATS USING ONSITE EQUIPMENT. 

a. SURFACE APPLIED SOD MATTING SHOULD BE PLACED WITH THE LONG SIDE PERPENDICULAR TO THE CHANNEL / FLOW.
b. STACKED SOD MATTING SHOULD BE PLACED WITH THE LONG SIDE PARALLEL TO THE CHANNEL / FLOW. 

8. WHEN PLACING SOD MATS, DO NOT LEAVE LARGE GAPS BETWEEN EACH SOD MAT AS NON-NATIVE VEGETATION WILL QUICKLY ATTEMPT TO COLONIZE THESE VOIDS.
9. WATER SOD MATS AFTER REPLACEMENT IF CONDITIONS ARE HOT AND DRY. DAMP AND/OR FROZEN SOD MATS DO NOT REQUIRE WATERING.
10. THE TOP MAT AND/OR OTHER MATS CAN BE ANCHORED WITH A LIVE AND/OR DEAD STOUT STAKE TO ENSURE THAT IT DOES NOT MOBILIZE DURING A FLOOD EVENT BEFORE THE ROOTS HAVE 

ESTABLISHED.
11. THE VEGETATED MATS WILL BE REPLACED AS SOON AS PRACTICAL FOLLOWING BACKFILLING OF THE TRENCH AND STABILIZED PER THE TIMING REQUIREMENTS DESCRIBED IN SECTION 1.9.1 OF THE EPP.

TRANSPLANTS
1. SHRUBS AND/OR ALDER REMOVED FROM THE TRENCH AREA MAY BE USED IN LIEU OF SOD MATS IN ACCORDANCE WITH THE TRANSPLANT DETAIL.
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SECTION A-A'
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FL
OW

PLAN VIEW AT BANKFULL ELEVATION

TOE WOOD DIMENSIONS
VARIABLE VALUE TYPICAL UNIT DESCRIPTION

X1 6.0 - 10.0 IN. FOOTER LOG DIAMETER

X2 8.0 - 12.0 FT. FOOTER LOG LENGTH

X3 18.0 IN. TOE WOOD HEIGHT

X4 SEE SHEET 3 N/A MATCH TYPICAL SECTION

X5 SEE SHEET 5 FT. SOD LIFT HEIGHT

X6 3.0 # SOD LIFTS

X7 8.0 - 10.0 FT. TOE WOOD WIDTH

X8 3.0 - 6.0 FT. SOD LIFT WIDTH

X9 24.0 IN. WOOD STAKE LENGTH

X10 4.0 IN. WOOD STAKE WIDTH (TOP)

X11 0.5 IN. WOOD STAKE WIDTH (BOTTOM)

X12 1/2 - 3.0 IN. WOODY DEBRIS DIAMETER

X13 8.0 - 12.0 FT. WOODY DEBRIS LENGTH

X14 3" MINING GRAVEL
WITH FINES % SELECT COARSE MATERIAL

BACKFILL (BY VOLUME)

1

TOE WOOD EXAMPLE



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

DIMENSION2 NAME TYPICAL UNIT VALUE DESCRIPTION

A SOD MAT WIDTH FEET WIDTH OF INDIVIDUAL SOD MAT.

B SOD MAT LENGTH FEET LENGTH OF INDIVIDUAL SOD MAT.

C SOD MAT
THICKNESS INCHES THICKNESS OF INDIVIDUAL SOD MAT.

D STACKED SOD
MAT SETBACK FEET THE DISTANCE BETWEEN THE EDGES OF SOD MATS

STACKED TO FORM A SLOPE

E
WIDTH OF

STACKED SOD
MATS

FEET WIDTH OF A BANK CREATED BY STACKED SOD MATS

F
HEIGHT OF

STACKED SOD
MATS

FEET HEIGHT OF A SLOPE CREATED BY STACKED SOD MATS

G
WIDTH OF

SURFACE- APPLIED
SOD MATS

FEET WIDTH OF A SLOPE STABILIZED WITH SURFACE-APPLIED
SOD MATS

H
TOP OF BANK SOD

MATTING
DISTANCE

FEET DISTANCE SOD MATTING IS INSTALLED ON THE TOP OF
BANK

NOTES:

1. DATA ARE FOR SOD MATTING THAT IS STACKED TO FORM A SLOPE OR SURFACE-APPLIED TO A SLOPE.

2. DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

DIMENSION2 NAME TYPICAL UNIT VALUE DESCRIPTION

A MATTING STAKE
SPACING FEET, INCHES SPACING BETWEEN EROSION CONTROL MATTING STAKES USED TO FASTEN THE

MATTING TO THE SOIL

B MATTING OVERLAP FEET, INCHES

AMOUNT OF EROSION CONTROL MATTING OVERLAP IF MULTIPLE PIECES AND/OR
ROLLS OF MATTING ARE USED. OVERLAP VARIES DEPENDING ON THE LOCATION OF
THE OVERLAP WITH RESPECT TO POSITION ON THE SLOPE, LOCATION OF THE MATTING
(EDGE OR END), AND PRODUCT SPECIFICATIONS.

C MATTING ANCHOR
TRENCH DEPTH FEET, INCHES DEPTH OF TRENCH INTO WHICH EDGE OF EROSION CONTROL MATTING IS

ANCHORED AT THE TOP AND/OR TOE OF A SLOPE.

D MATTING ANCHOR
TRENCH WIDTH FEET, INCHES WIDTH OF TRENCH INTO WHICH EDGE OF EROSION CONTROL MATTING IS

ANCHORED AT THE TOP AND/OR TOE OF A SLOPE.

E
TOP OF SLOPE

ANCHOR TRENCH
SETBACK

FEET, INCHES TOP OF SLOPE ANCHOR TRENCH DISTANCE FROM THE TOP OF SLOPE. TOP OF SLOPE
REFERS TO TOP OF SIDE SLOPE, BANK SLOPE, TERRACE SLOPE, BANKFULL, ETC.

F MATTING STAKE
LENGTH INCHES LENGTH OF EROSION CONTROL MATTING STAKES OR STAPLES USED TO FASTEN THE

MATTING TO THE SOIL
NOTES:

1. DATA ARE FOR EROSION CONTROL MATTING APPLIED TO STREAM BANK SLOPES.

2. DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.

DIMENSION NAME
TYPICAL

UNIT VALUE DESCRIPTION
A PLANTING DEPTH INCHES PLANTING DEPTH OF THE TRANSPLANT.

B HEIGHT OF MOUNDED
SOIL BACKFILL INCHES HEIGHT OF MOUNDED LOOSE SOIL PLACED INTO OVER-EXCAVATED PLANTING PIT.

C DEPTH OF PLANTING PIT INCHES DEPTH OF THE PLANTING PIT; ACCOMMODATES DIMENSION OF SOIL AND EXCAVATED ROOTS AS WELL AS MOUNDED LOOSE
SOIL AT BOTTOM OF PIT.

D WIDTH OF PLANTING PIT FEET OVER-EXCAVATED WIDTH OF THE PLANTING PIT; ACCOMMODATES THE WIDTH OF THE EXCAVATED SOIL AND ROOTS.

E HEIGHT OF MOUNDED
SOIL PERIMETER INCHES HEIGHT OF SOIL BERM CONSTRUCTED ALONG THE PERIMETER OF THE PLANTING PIT; HELPS RETAIN WATER.

F WIDTH OF MOUNDED
SOIL PERIMETER INCHES WIDTH OF SOIL BERM CONSTRUCTED ALONG THE PERIMETER OF THE PLANTING PIT; HELPS RETAIN WATER.

G
WIDTH OF WEED BARRIER

FABRIC (OPTIONAL) INCHES WIDTH OF FABRIC PLACED ON SURFACE TO CONTROL WEEDS WITHIN THE MOUNDED SOIL PERIMETER; TRANSPLANTS TYPICALLY
HAVE GRASSES, LEAF MATTER, ETC. ATTACHED AND DO NOT REQUIRE WEED BARRIER FABRIC.

H
FABRIC STAKE LENGTH

(OPTIONAL) INCHES LENGTH OF STAPLES/SPIKES USED TO SECURE WEED BARRIER FABRIC

I
THICKNESS OF MULCH

(OPTIONAL) INCHES THICKNESS OF MULCH, IF NECESSARY. TRANSPLANTS TYPICALLY HAVE GRASSES, LEAF MATTER, ETC. ATTACHED AND DO NOT
REQUIRE MULCH.

J
GAP BETWEEN MULCH

AND PLANT STEM/TRUNK
(OPTIONAL)

INCHES ROOM BETWEEN PLANT STEM/TRUNK AND MULCH. TRANSPLANTS TYPICALLY HAVE GRASSES, LEAF MATTER, ETC. ATTACHED

NOTES:

1. DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.
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MDNR ID No. 24: MP 931.7; Unnamed Stream (M-161-004-009) 

  



UNNAMED STREAM

MDNR ID 24 / SURVEY ID s-146n36w15-a

CLEARWATER COUNTY, MINNESOTA

S15-T146N-R36W MOOSE CREEK TWP

MN-CL-R05-012.000



1440
1441

1440

1440

1. CONSTRUCTION TIMING RESTRICTIONS

1.1. MDNR REGION 1 PWI - COOL/WARM WATER FISHERY: MARCH 15 - JUNE 30.

1.2. WHEN WORK OCCURS WITHIN “WORK IN WATER RESTRICTIONS”, ALL EXPOSED SOIL AREAS WITHIN 200 FEET OF THE WATER'S EDGE, AND THAT DRAIN TO THAT WATER, WILL BE

STABILIZED WITHIN 24 HOURS DURING THE RESTRICTION PERIOD. STABILIZATION OF ALL EXPOSED SOILS WITHIN 200 FEET OF THE PUBLIC WATER'S EDGE, AND THAT DRAIN TO THAT

WATER, WILL BE INITIATED IMMEDIATELY AND COMPLETED WITHIN 7 CALENDAR DAYS WHENEVER CONSTRUCTION ACTIVITY HAS PERMANENTLY OR TEMPORARILY CEASED ON ANY

PORTION OF THE SITE OUTSIDE OF THE RESTRICTION PERIOD

1.3. WILD RICE: APRIL 1 - JULY 15

2. WORK SHALL BE CONDUCTED IN ACCORDANCE WITH APPLICABLE STANDARDS IN ENBRIDGE'S EPP AND VMP FOR PUBLIC LANDS AND WATERS.  THE SPECIFICATIONS WITHIN THIS

SSRP MAY MODIFY OR REPLACE THESE STANDARDS.

3. SEE GENERAL NOTES PAGE FOR ADDITIONAL DETAIL.

4. INFORMATION REGARDING SEEDING SPECIFICATIONS, SEED BED PREPARATION TECHNIQUES, ETC. ARE DESCRIBED IN THE PLANTING PLAN CONTAINED WITHIN THE VMP.

5. TRENCH BREAKER LOCATION IS APPROXIMATE PENDING FIELD VERIFICATION (EPP SECTION 1.13)

w-146n36w15-b

PLOTTED SIZE: ANSI FULL BLEED B (17x11)

FEATURE ID

CROSSING TYPE

PROPOSED RESTORATION

(SEE DETAILS FOR LIVE STAKING, TRANSPLANTS, AND

SHRUB SPECIES IF APPLICABLE)

WITHIN OR ADJACENT WETLAND

BWSR SEED MIX

DOMINANT WETLAND VEGETATION

SOBS (O/H) or NPC (S1-3)

Xref .\L3_SSRP_BASE SPREAD .dwg
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PLOTTED SIZE: ANSI FULL BLEED B (17x11)

STREAMBED RESTORATION

BANK RESTORATION (BRIDGE)



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

3

VEGETATION CHART

COMMON NAME SCIENTIFIC NAME

LIVE STAKE

SPECIES

ELDERBERRY SAMBUCUS CANADENSIS

HIGH BUSH CRANBERRY

VIBURNUM OPOLUS (TRILOBUM)

RED-OSIER DOGWOOD CORNUS STOLONIFERA

SILKY DOGWOOD CORNUS AMOMUM

TRANSPLANTS SPECKELD ALDER ALNUS INCANA

WILLOW SALIX SPP.

DOGWOOD CORNUS SPP.

SHRUB
NONE NONE

” ”  

CROSSING RESTORATION (CENTERLINE)

Xref .\L3_SSRP_BASE SPREAD .dwgXref .\L3_SSRP_Profiles 2, 3, 5.dwg

RESTORATION NOTES:
GENERAL

1. REFER TO RESTORATION DETAIL SHEETS FOR ADDITIONAL INFORMATION RELATED TO PROPOSED RESTORATION 
MEASURES. 

2. REFER TO SITE PHOTOS FOR INFORMATION ON PRE-CONSTRUCTION CROSSING CONDITIONS AND TO PROVIDE ADDITIONAL 
GUIDANCE FOR RESTORATION EFFORTS. 

SOD MATTING 
1. REMOVE 15 LINEAR FEET OF VEGETATED MATS ON EITHER SIDE OF THE STREAM CROSSING USING ONSITE EQUIPMENT 

WHICH CAN UNDERCUT THE VEGETATION FOR REMOVAL. SMALL SHRUBS AND/OR TREES WITHIN THE SOD MATS ARE 
ACCEPTABLE AND SHOULD NOT BE REMOVED. 

2. DEPENDING ON THE LEVEL OF SATURATION AT THE TIME OF REMOVAL, IT MAY BE DIFFICULT TO OBTAIN INTACT 
CONSOLIDATED MATS, BUT GENERALLY THE NATIVE VEGETATION WILL BE RETAINED AND CAPTURED FOR PLACEMENT.

3. SOD MATS CAN BE TRANSPLANTED DURING ANY SEASON. 
4. SOD MAT WILL BE PLACED ON CLEAR GROUND OR MATS WITHIN THE WORKSPACE.
5. MONITOR MATS TO SUPPORT SURVIVABILITY; WATERING MAY BE NEEDED.
6. PRIOR TO PLACEMENT OF SOD MATS FINISH GRADE CHANNEL BANK AND ADJACENT FLOODPLAIN APPLICATION AREA TO 

PROVIDE A SMOOTH AND EVEN SURFACE. SUBGRADE ELEVATION SHOULD ALLOW FOR THE FINISHED SOD SURFACE TO 
TRANSITION EVENLY WITH THE CHANNEL BANKS UPSTREAM AND DOWNSTREAM OF THE INSTALLATION AREA. AVOID 
ABRUPT CHANGES IN GRADE.

7. VEGETATED MATS WILL BE RETURNED/SET IN PLACE WITH ONSITE EQUIPMENT. 
a. SURFACE APPLIED SOD MATTING SHOULD BE PLACED WITH THE LONG SIDE PERPENDICULAR TO THE CHANNEL / 

FLOW.
b. STACKED SOD MATTING SHOULD BE PLACED WITH THE LONG SIDE PARALLEL TO THE CHANNEL / FLOW. 

8. WHEN PLACING SOD MATS, DO NOT LEAVE LARGE GAPS BETWEEN EACH SOD MAT AS NON-NATIVE VEGETATION WILL 
QUICKLY ATTEMPT TO COLONIZE THESE VOIDS.

9. WATER SOD MATS AFTER REPLACEMENT IF CONDITIONS ARE HOT AND DRY. DAMP AND/OR FROZEN SOD MATS DO NOT 
REQUIRE WATERING.

10. THE TOP MAT AND/OR OTHER MATS CAN BE ANCHORED WITH A LIVE AND/OR DEAD STOUT STAKE TO ENSURE THAT IT 
DOES NOT MOBILIZE DURING A FLOOD EVENT BEFORE THE ROOTS HAVE ESTABLISHED.

11. THE VEGETATED MATS WILL BE REPLACED AS SOON AS PRACTICAL FOLLOWING BACKFILLING OF THE TRENCH AND 
STABILIZED PER THE TIMING REQUIREMENTS DESCRIBED IN SECTION 1.9.1 OF THE EPP.

LIVE STAKING
1. CLEANLY REMOVE ALL SIDE BRANCHES AND THE TOP GROWTH, AND FASHION THE CUTTINGS INTO LIVE STAKES AS 

DEPICTED IN THE DETAIL DRAWING. AN OPTION DURING PREPARATION IS TO PAINT AND SEAL THE TOP OF THE LIVE STAKE 
BY DIPPING THE TOP 1-2 INCHES INTO A 50-50 MIX OF LIGHT-COLORED LATEX PAINT AND WATER. SEALING THE TOP OF 

STAKE WILL REDUCE THE POSSIBILITY OF DESICCATION, ASSURE THE STAKES ARE PLANTED WITH THE TOP UP, AND MAKES 
THE STAKES MORE VISIBLE FOR SUBSEQUENT PLANTING EVALUATIONS.

2. USE A PUNCH BAR OR HAND AUGER TO CREATE A NARROW PILOT HOLE, PERPENDICULAR TO THE SLOPE, THROUGH ANY 
EROSION CONTROL MATTING, RIP RAP, OR OTHER REVETMENT, FILTER FABRIC, ETC., IF PRESENT, AND DEEP ENOUGH TO 
INTERCEPT THE WATER TABLE. THE HOLE SHOULD BE ONLY AS LARGE AS NECESSARY TO INSTALL THE LIVE STAKE 
WITHOUT DAMAGE WHILE ENSURING THE HIGHEST AMOUNT OF STAKE-SOIL CONTACT.

3. INSERT THE POINTED END OF THE LIVE STAKE INTO THE PILOT HOLE. TAMP INTO THE GROUND WITH A DEAD BLOW HAMMER 
TAKING CARE NOT TO SPLIT OR OTHERWISE DAMAGE THE LIVE STAKE. USE WATER, SOIL BACKFILL, TAMPING, ETC. TO 
ACHIEVE GOOD SOIL-TO-STEM CONTACT AND REMOVE AIR POCKETS. 

4. USE ONSITE EQUIPMENT TO APPLY WATER FROM THE CHANNEL AFTER INSTALLATION. 
5. ALL CUTS SHOULD BE CLEAN AND SMOOTH. NO CRACKED OR SPLIT LIVE STAKES SHOULD BE USED. IF THEY SPLIT DURING 

TAMPING, THEY SHOULD BE CUT BELOW THE CRACK OR REPLACED.
6. THE SPECIFIED NUMBER OF LIVE STAKES SHOULD BE INSTALLED INTO THE SOIL AND PROTRUDE ABOVE THE SOIL AND ANY 

SOD MATTING, MULCHING, EROSION CONTROL MATTING, RIP RAP, OR OTHER REVETMENT.
7. LIVE STAKES SHOULD NOT MOVE AFTER INSTALLATION; ENSURING IT IS IN FIRM CONTACT WITH THE SOIL.
8. IT IS IMPORTANT TO ENSURE THAT THE UPSTREAM AND DOWNSTREAM ENDS OF THE LIVE STAKING A MERGE SMOOTHLY 

INTO THE UNDISTURBED BANK BEYOND THE PROJECT AREA. THE RATE OF INSTALLING LIVE STAKES SHOULD TAPER OFF 

GRADUALLY TO BLEND IN WITH THE EXISTING VEGETATION.



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

DIMENSION2 NAME TYPICAL UNIT VALUE DESCRIPTION

A SOD MAT WIDTH FEET 3 - 4 WIDTH OF INDIVIDUAL SOD MAT.

B SOD MAT LENGTH FEET 3 - 6 LENGTH OF INDIVIDUAL SOD MAT.

C SOD MAT
THICKNESS INCHES 12 THICKNESS OF INDIVIDUAL SOD MAT.

D STACKED SOD
MAT SETBACK FEET, INCHES N/A THE DISTANCE BETWEEN THE EDGES OF SOD MATS

STACKED TO FORM A SLOPE

E
WIDTH OF

STACKED SOD
MATS

FEET, INCHES N/A WIDTH OF A BANK CREATED BY STACKED SOD MATS

F
HEIGHT OF

STACKED SOD
MATS

FEET, INCHES N/A HEIGHT OF A SLOPE CREATED BY STACKED SOD MATS

G
WIDTH OF

SURFACE- APPLIED
SOD MATS

FEET 10 - 20 WIDTH OF A SLOPE STABILIZED WITH SURFACE-APPLIED
SOD MATS

H
TOP OF BANK SOD

MATTING
DISTANCE

FEET 15 DISTANCE SOD MATTING IS INSTALLED ON THE TOP OF
BANK

NOTES:

1. DATA ARE FOR SOD MATTING THAT IS STACKED TO FORM A SLOPE OR SURFACE-APPLIED TO A SLOPE.

2. DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

DIMENSION2 NAME TYPICAL UNIT VALUE DESCRIPTION

A LIVE STAKE SPACING FEET 3 OC
SPACING BETWEEN INDIVIDUALLY INSTALLED LIVE STAKES. STAKES CAN BE PLACED IN A
TRIANGULAR GRID (NRCS 2007A) OR RANDOMLY (NRCS 2007A, IOWA DNR 2006).
RECOMMEND SPECIES DIVERSITY THROUGHOUT PROJECT AREA.

B LIVE STAKE – TOP OF SLOPE
PLACEMENT FEET 0 - 3 POSITION OF LIVE STAKE RELATIVE TO THE TOP OF A SLOPE

C LIVE STAKE – TOE OF SLOPE
PLACEMENT FEET 0 - 3 POSITION OF LIVE STAKE RELATIVE TO THE TOE OF A SLOPE

D LIVE STAKE – BASE FLOW
RELATIONSHIP FEET 1438.5 +/-

PLACEMENT OF LOWER ROW OF LIVE STAKES RELATIVE TO THE APPROXIMATE BASE FLOW
WATER LEVEL WITH CONSIDERATION GIVEN TO DURATION OF INUNDATION DURING
BANKFULL AND OTHER HIGH FLOW EVENTS.

E LIVE STAKE LENGTH INCHES 24 - 36 LENGTH OF PREPARED DORMANT LIVE CUTTING FROM WOODY PLANT TO BE USED AS LIVE
STAKE. LENGTH SHOULD BE SUFFICIENT TO REACH LOW-FLOW WATER TABLE ELEVATION.

F LIVE STAKE PROTRUSION FEET 3 - 4
DISTANCE INSTALLED LIVE STAKE SHOULD PROTRUDE ABOUT 20% FROM THE GROUND. AT
LEAST TWO BUDS OR BUD SCARS SHOULD BE PRESENT ABOVE THE GROUND IN THE FINAL
INSTALLATION, DEPENDING ON THE SURROUNDING VEGETATION HEIGHT.

G LIVE STAKE DIAMETER INCHES 1
2 - 1 12

DIAMETER OF PREPARED DORMANT LIVE CUTTING FROM WOODY PLANT TO BE USED AS
LIVE STAKE – TYPICALLY CITE A PERMISSIBLE MINIMUM AND MAXIMUM DIAMETER.

NOTES:

1. DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.



2

3

4

1

PLOTTED SIZE: ANSI FULL BLEED B (17x11)

1

2

3

4

5

6

6

5



“ ”

·

·

·

·

“ ”

“ ” 

“ ”

“ ” 

“ ”

PLOTTED SIZE: ANSI FULL BLEED B (17x11)



 

 

MDNR ID No. 25: MP 932.6; Unnamed Stream (M-161-004-009) 
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Milepost

Proposed L3R Centerline

Permanent Right-of-Way

Construction Right-of-Way/ATWS

Bridge

Field Delineated Waterbody

Delineated Wetlands

PEM

PFO

PSS

October 2020

For Environmental Review Purposes Only

Line 3 Replacement Project

Crossing Plan

ID# 25  
Survey No. s-146n36w23-b  

Unnamed Stream

Clearwater County, Minnesota

Unnamed Stream at MP 932.6
ID#: 25
T146N, R36W, S23, NWNW,  Forty - 22, Govt. Lot - 0
Survey No. s-146n36w23-b
MN DNR Kittle No. - M-161-004-009
Crossing Method - Bore
Bridge Type -  Span

Notes:
1. Bridge location approximate.
2. Bridge will be constructed in accordance with the EPP.
3. Construction mats in wetlands will be installed as described in the EPP.
4. ECDs will be installed as described in the EPP.
5. Operational ROW width at crossing will be 50 feet.
6. Enbridge will install the pipeline so as to provide for 4 feet of
� cover over the top of the pipe at the waterbody crossing.
7. Timing Restriction: March 15 - June 30.
8. SOBS (Outstanding/High) or NPC (S1-S3) : NA
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MDNR ID No. 26: MP 933.1; Unnamed Stream (M-161-004-009) 

  



UNNAMED STREAM

MDNR ID 26 / SURVEY ID s-146n36w23-c_DESKTOP

CLEARWATER COUNTY, MINNESOTA

S23-T146N-R36W MOOSE CREEK TWP

MN-CL-R05-017.000
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PLOTTED SIZE: ANSI FULL BLEED B (17x11)

FEATURE ID

CROSSING TYPE

PROPOSED RESTORATION

(SEE DETAILS FOR LIVE STAKING, TRANSPLANTS, AND

SHRUB SPECIES IF APPLICABLE)

WITHIN OR ADJACENT WETLAND

BWSR SEED MIX

DOMINANT WETLAND VEGETATION

SOBS (O/H) or NPC (S1-3)

– 

NOTES

1. CONSTRUCTION TIMING RESTRICTIONS

1.1. MDNR REGION 1 PWI - COOL/WARM WATER FISHERY: MARCH 15 - JUNE 30.

1.2. WHEN WORK OCCURS WITHIN “WORK IN WATER RESTRICTIONS”, ALL EXPOSED SOIL AREAS WITHIN 200 FEET OF THE WATER'S EDGE, AND THAT DRAIN TO THAT WATER, WILL BE

STABILIZED WITHIN 24 HOURS DURING THE RESTRICTION PERIOD. STABILIZATION OF ALL EXPOSED SOILS WITHIN 200 FEET OF THE PUBLIC WATER'S EDGE, AND THAT DRAIN TO THAT

WATER, WILL BE INITIATED IMMEDIATELY AND COMPLETED WITHIN 7 CALENDAR DAYS WHENEVER CONSTRUCTION ACTIVITY HAS PERMANENTLY OR TEMPORARILY CEASED ON ANY

PORTION OF THE SITE OUTSIDE OF THE RESTRICTION PERIOD

2. WORK SHALL BE CONDUCTED IN ACCORDANCE WITH APPLICABLE STANDARDS IN ENBRIDGE'S EPP AND VMP FOR PUBLIC LANDS AND WATERS.  THE SPECIFICATIONS WITHIN THIS SSRP

MAY MODIFY OR REPLACE THESE STANDARDS.

3. SEE GENERAL NOTES PAGE FOR ADDITIONAL DETAIL.

4. INFORMATION REGARDING SEEDING SPECIFICATIONS, SEED BED PREPARATION TECHNIQUES, ETC. ARE DESCRIBED IN THE PLANTING PLAN CONTAINED WITHIN THE VMP.

5. TRENCH BREAKER LOCATION IS APPROXIMATE PENDING FIELD VERIFICATION (EPP SECTION 1.13)



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

NOTES

1. TRANSITIONS BETWEEN EXISTING CHANNEL FEATURES (BED, BANK, FLOODPLAIN) AND PROPOSED

RESTORED TRENCH CROSSING WILL BE SMOOTH AND EVENLY GRADED WITHOUT ABRUPT OR

PROTRUDING OBSTRUCTIONS.

2. BANK MIGRATION POTENTIAL IS LOW. PRIMARY FLOW IS LOCATED IN THE CENTER OF THE CHANNEL.

3. PLACE MATS DIRECTLY ON TOP OF EXISTING VEGETATION TO AVOID OR MINIMIZE DISTURBANCE OF

VEGETATION ON THE CHANNEL BANKS AND AT THE TOP OF THE STREAM BANK.

4. SEE DETAIL SHEET FOR SPECIFIC RESTORATION METHODS.

5. MINIMIZE DISTURBANCE OF BED MATERIALS AND FEATURES DURING CONSTRUCTION OF THE TRENCH

6. BED AND/OR BANK MATERIALS TEMPORARILY ADJUSTED OR REMOVED DURING CONSTRUCTION SHALL

BE PLACED IN THE APPROXIMATE ORIGINAL LOCATION DURING RESTORATION.  MATERIALS SHALL BE

FIELD ADJUSTED DURING PLACEMENT BASE ON THE OBSERVED FLOW PATH AT THE TIME OF

CONSTRUCTION.

7. SEE RESTORATION SHEET FOR B1-B2 CROSS SECTION.

STREAMBED RESTORATION

BANK RESTORATION (BRIDGE)
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BANK RESTORATION (CENTERLINE)

RESTORATION NOTES:
GENERAL

1. REFER TO RESTORATION DETAIL SHEETS FOR ADDITIONAL INFORMATION RELATED TO PROPOSED RESTORATION MEASURES. 
2. REFER TO SITE PHOTOS FOR INFORMATION ON PRE-CONSTRUCTION CROSSING CONDITIONS AND TO PROVIDE ADDITIONAL GUIDANCE FOR 

RESTORATION EFFORTS. 
SOD MATTING 

1. REMOVE 15 LINEAR FEET OF VEGETATED MATS ON EITHER SIDE OF THE STREAM CROSSING USING ONSITE EQUIPMENT WHICH CAN UNDERCUT 
THE VEGETATION FOR REMOVAL. SMALL SHRUBS AND/OR TREES WITHIN THE SOD MATS ARE ACCEPTABLE AND SHOULD NOT BE REMOVED. 

2. DEPENDING ON THE LEVEL OF SATURATION AT THE TIME OF REMOVAL, IT MAY BE DIFFICULT TO OBTAIN INTACT CONSOLIDATED MATS, BUT 
GENERALLY THE NATIVE VEGETATION WILL BE RETAINED AND CAPTURED FOR PLACEMENT.

3. SOD MATS CAN BE TRANSPLANTED DURING ANY SEASON. 
4. SOD MAT WILL BE PLACED ON CLEAR GROUND OR MATS WITHIN THE WORKSPACE.
5. MONITOR MATS TO SUPPORT SURVIVABILITY; WATERING MAY BE NEEDED.
6. PRIOR TO PLACEMENT OF SOD MATS FINISH GRADE CHANNEL BANK AND ADJACENT FLOODPLAIN APPLICATION AREA TO PROVIDE A SMOOTH 

AND EVEN SURFACE. SUBGRADE ELEVATION SHOULD ALLOW FOR THE FINISHED SOD SURFACE TO TRANSITION EVENLY WITH THE CHANNEL 
BANKS UPSTREAM AND DOWNSTREAM OF THE INSTALLATION AREA. AVOID ABRUPT CHANGES IN GRADE.

7. RETURN THE VEGETATED MATS USING ONSITE EQUIPMENT. 
a. SURFACE APPLIED SOD MATTING SHOULD BE PLACED WITH THE LONG SIDE PERPENDICULAR TO THE CHANNEL / FLOW.
b. STACKED SOD MATTING SHOULD BE PLACED WITH THE LONG SIDE PARALLEL TO THE CHANNEL / FLOW. 

8. WHEN PLACING SOD MATS, DO NOT LEAVE LARGE GAPS BETWEEN EACH SOD MAT AS NON-NATIVE VEGETATION WILL QUICKLY ATTEMPT TO 
COLONIZE THESE VOIDS.

9. WATER SOD MATS AFTER REPLACEMENT IF CONDITIONS ARE HOT AND DRY. DAMP AND/OR FROZEN SOD MATS DO NOT REQUIRE WATERING.
10. THE TOP MAT AND/OR OTHER MATS CAN BE ANCHORED WITH A LIVE AND/OR DEAD STOUT STAKE TO ENSURE THAT IT DOES NOT MOBILIZE 

DURING A FLOOD EVENT BEFORE THE ROOTS HAVE ESTABLISHED.
11. THE VEGETATED MATS WILL BE REPLACED AS SOON AS PRACTICAL FOLLOWING BACKFILLING OF THE TRENCH AND STABILIZED PER THE 

TIMING REQUIREMENTS DESCRIBED IN SECTION 1.9.1 OF THE EPP.



PLOTTED SIZE: ANSI FULL BLEED B (17x11)

DIMENSION1 NAME TYPICAL UNIT VALUE DESCRIPTION

A SOD MAT WIDTH FEET WIDTH OF INDIVIDUAL SOD MAT.

B SOD MAT LENGTH FEET LENGTH OF INDIVIDUAL SOD MAT.

C SOD MAT
THICKNESS INCHES THICKNESS OF INDIVIDUAL SOD MAT.

D STACKED SOD
MAT SETBACK FEET, INCHES THE DISTANCE BETWEEN THE EDGES OF SOD MATS

STACKED TO FORM A SLOPE

E
WIDTH OF

STACKED SOD
MATS

FEET, INCHES WIDTH OF A BANK CREATED BY STACKED SOD MATS

F
HEIGHT OF

STACKED SOD
MATS

FEET, INCHES HEIGHT OF A SLOPE CREATED BY STACKED SOD MATS

G
WIDTH OF

SURFACE- APPLIED
SOD MATS

FEET, INCHES WIDTH OF A SLOPE STABILIZED WITH SURFACE-APPLIED
SOD MATS

H
TOP OF BANK SOD

MATTING
DISTANCE

FEET DISTANCE SOD MATTING IS INSTALLED ON THE TOP OF
BANK

NOTES:

1. DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.
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MDNR ID No. 27: MP 940.1; Bear Creek (M-164) 

  



BEAR CREEK

MDNR ID 27 / SURVEY ID CLC5095aWB

CLEARWATER COUNTY, MINNESOTA

S26-T145N-R36W BEAR CREEK TWP

MN-CL-C5-095.000
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FEATURE ID

CROSSING TYPE

PROPOSED RESTORATION

(SEE DETAILS FOR LIVE STAKING, TRANSPLANTS, AND

SHRUB SPECIES IF APPLICABLE)

WITHIN OR ADJACENT WETLAND

BWSR SEED MIX

DOMINANT WETLAND VEGETATION

SOBS (O/H) or NPC (S1-3)
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STREAMBED RESTORATION

BANK RESTORATION (BRIDGE)
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4

VEGETATION CHART

COMMON NAME SCIENTIFIC NAME

LIVE STAKE

SPECIES

ELDERBERRY SAMBUCUS CANADENSIS

HIGH BUSH CRANBERRY

VIBURNUM OPOLUS (TRILOBUM)

RED-OSIER DOGWOOD CORNUS STOLONIFERA

SILKY DOGWOOD CORNUS AMOMUM

TRANSPLANTS SPECKELD ALDER ALNUS INCANA

WILLOW SALIX SPP.

DOGWOOD CORNUS SPP.

SHRUB
NONE NONE

BANK RESTORATION (CENTERLINE)

RESTORATION NOTES:
GENERAL

1. REFER TO RESTORATION DETAIL SHEETS FOR ADDITIONAL INFORMATION RELATED TO PROPOSED 
RESTORATION MEASURES. 

2. REFER TO SITE PHOTOS FOR INFORMATION ON PRE-CONSTRUCTION CROSSING CONDITIONS AND TO 
PROVIDE ADDITIONAL GUIDANCE FOR RESTORATION EFFORTS. 

TOE WOOD
1. ROUGH GRADE CHANNEL BED FEATURES INCLUDING PLACEMENT OF SUBSTRATE.
2. INSTALL FOOTER LOG(S) ALONG PROPOSED TOE OF SLOPE.  FOOTER LOGS SHOULD BE ANGLED TO ALLOW 

FOR TOE ALIGNMENT TO GENERALLY MATCH THE EXISTING CURVE AND EVENLY TRANSITION FROM 
UPSTREAM TO DOWNSTREAM.

3. PUSH FOOTER LOG INTO SOIL APPLY A SMALL AMOUNT OF GRAVEL OR STONE AS NEEDED TO PREVENT 
FLOATATION OF FOOTER LOG PRIOR TO PLACING WOODY DEBRIS.

4. PLACE A LAYER WOODY DEBRIS IN 6” TO 8” LIFTS, APPLY 3”-4” GRAVEL AND/OR SOIL FILL AND COMPACT WITH 
EXCAVATOR BUCKET. WASH FILL MATERIAL INTO WOODY DEBRIS MATRIX WITH WATER FROM CHANNEL.
APPLY ADDITIONAL LAYERS “AS NEEDED” TO REACH THE SPECIFIED TOE WOOD HEIGHT. 

5. PLACE STACKED SOD MATS ABOVE TOE WOOD.  THE USE OF TRANSPLANTS OR FABRIC LIFTS MAY BE FIELD 
APPROVED BY ENBRIDGE IN CONSULTATION WITH MN DNR. 

SOD MATTING 
1. REMOVE 15 LINEAR FEET OF VEGETATED MATS ON EITHER SIDE OF THE STREAM CROSSING USING ONSITE 

EQUIPMENT WHICH CAN UNDERCUT THE VEGETATION FOR REMOVAL. SMALL SHRUBS AND/OR TREES WITHIN 
THE SOD MATS ARE ACCEPTABLE AND SHOULD NOT BE REMOVED. 

2. DEPENDING ON THE LEVEL OF SATURATION AT THE TIME OF REMOVAL, IT MAY BE DIFFICULT TO OBTAIN 
INTACT CONSOLIDATED MATS, BUT GENERALLY THE NATIVE VEGETATION WILL BE RETAINED AND CAPTURED 
FOR PLACEMENT.

3. SOD MATS CAN BE TRANSPLANTED DURING ANY SEASON. 
4. SOD MAT WILL BE PLACED ON CLEAR GROUND OR MATS WITHIN THE WORKSPACE.
5. MONITOR MATS TO SUPPORT SURVIVABILITY; WATERING MAY BE NEEDED.
6. PRIOR TO PLACEMENT OF SOD MATS FINISH GRADE CHANNEL BANK AND ADJACENT FLOODPLAIN 

APPLICATION AREA TO PROVIDE A SMOOTH AND EVEN SURFACE. SUBGRADE ELEVATION SHOULD ALLOW FOR 
THE FINISHED SOD SURFACE TO TRANSITION EVENLY WITH THE CHANNEL BANKS UPSTREAM AND 
DOWNSTREAM OF THE INSTALLATION AREA. AVOID ABRUPT CHANGES IN GRADE.

7. VEGETATED MATS WILL BE RETURNED/SET IN PLACE WITH ONSITE EQUIPMENT. 
a. SURFACE APPLIED SOD MATTING SHOULD BE PLACED WITH THE LONG SIDE PERPENDICULAR TO THE 

CHANNEL / FLOW.
b. STACKED SOD MATTING SHOULD BE PLACED WITH THE LONG SIDE PARALLEL TO THE CHANNEL / 

FLOW. 
8. WHEN PLACING SOD MATS, DO NOT LEAVE LARGE GAPS BETWEEN EACH SOD MAT AS NON-NATIVE 

VEGETATION WILL QUICKLY ATTEMPT TO COLONIZE THESE VOIDS.
9. WATER SOD MATS AFTER REPLACEMENT IF CONDITIONS ARE HOT AND DRY. DAMP AND/OR FROZEN SOD 

MATS DO NOT REQUIRE WATERING.

10. 1THE TOP MAT AND/OR OTHER MATS CAN BE ANCHORED WITH A LIVE AND/OR DEAD STOUT STAKE TO 

ENSURE THAT IT DOES NOT MOBILIZE DURING A FLOOD EVENT BEFORE THE ROOTS HAVE ESTABLISHED.
11. THE VEGETATED MATS WILL BE REPLACED AS SOON AS PRACTICAL FOLLOWING BACKFILLING OF THE 

TRENCH AND STABILIZED PER THE TIMING REQUIREMENTS DESCRIBED IN SECTION 1.9.1 OF THE EPP.
LIVE STAKING

1. CLEANLY REMOVE ALL SIDE BRANCHES AND THE TOP GROWTH, AND FASHION THE CUTTINGS INTO LIVE 
STAKES AS DEPICTED IN THE DETAIL DRAWING. AN OPTION DURING PREPARATION IS TO PAINT AND SEAL THE 
TOP OF THE LIVE STAKE BY DIPPING THE TOP 1-2 INCHES INTO A 50-50 MIX OF LIGHT-COLORED LATEX PAINT 
AND WATER. SEALING THE TOP OF STAKE WILL REDUCE THE POSSIBILITY OF DESICCATION, ASSURE THE 
STAKES ARE PLANTED WITH THE TOP UP, AND MAKES THE STAKES MORE VISIBLE FOR SUBSEQUENT 
PLANTING EVALUATIONS.

2. USE A PUNCH BAR OR HAND AUGER TO CREATE A NARROW PILOT HOLE, PERPENDICULAR TO THE SLOPE, 
THROUGH ANY EROSION CONTROL MATTING, RIP RAP, OR OTHER REVETMENT, FILTER FABRIC, ETC., IF 
PRESENT, AND DEEP ENOUGH TO INTERCEPT THE WATER TABLE. THE HOLE SHOULD BE ONLY AS LARGE AS 
NECESSARY TO INSTALL THE LIVE STAKE WITHOUT DAMAGE WHILE ENSURING THE HIGHEST AMOUNT OF 
STAKE-SOIL CONTACT.

3. INSERT THE POINTED END OF THE LIVE STAKE INTO THE PILOT HOLE. TAMP INTO THE GROUND WITH A DEAD 
BLOW HAMMER TAKING CARE NOT TO SPLIT OR OTHERWISE DAMAGE THE LIVE STAKE. USE WATER, SOIL 
BACKFILL, TAMPING, ETC. TO ACHIEVE GOOD SOIL-TO-STEM CONTACT AND REMOVE AIR POCKETS. 

4. USE ONSITE EQUIPMENT TO APPLY WATER FROM THE CHANNEL AFTER INSTALLATION. 
5. ALL CUTS SHOULD BE CLEAN AND SMOOTH. NO CRACKED OR SPLIT LIVE STAKES SHOULD BE USED. IF THEY 

SPLIT DURING TAMPING, THEY SHOULD BE CUT BELOW THE CRACK OR REPLACED.
6. THE SPECIFIED NUMBER OF LIVE STAKES SHOULD BE INSTALLED INTO THE SOIL AND PROTRUDE ABOVE THE 

SOIL AND ANY SOD MATTING, MULCHING, EROSION CONTROL MATTING, RIP RAP, OR OTHER REVETMENT.
7. LIVE STAKE SHOULD NOT MOVE AFTER INSTALLATION; ENSURING IT IS IN FIRM CONTACT WITH THE SOIL.
8. IT IS IMPORTANT TO ENSURE THAT THE UPSTREAM AND DOWNSTREAM ENDS OF THE LIVE STAKING A MERGE 

SMOOTHLY INTO THE UNDISTURBED BANK BEYOND THE PROJECT AREA. THE RATE OF INSTALLING LIVE 

STAKES SHOULD TAPER OFF GRADUALLY TO BLEND IN WITH THE EXISTING VEGETATION.

LIVE STAKE (TYP.)

TOE 
WOOD 
(TYP.)
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OW

PLAN VIEW AT BANKFULL ELEVATION

TOE WOOD DIMENSIONS
VARIABLE VALUE TYPICAL UNIT DESCRIPTION

X1 6.0 - 10.0 IN. FOOTER LOG DIAMETER

X2 8.0 - 12.0 FT. FOOTER LOG LENGTH

X3 18.0 IN. TOE WOOD HEIGHT

X4 SEE SHEET 3 N/A MATCH TYPICAL SECTION

X5 SEE SHEET 5 FT. SOD LIFT HEIGHT

X6 3.0 # SOD LIFTS

X7 8.0 - 10.0 FT. TOE WOOD WIDTH

X8 3.0 - 6.0 FT. SOD LIFT WIDTH

X9 24.0 IN. WOOD STAKE LENGTH

X10 4.0 IN. WOOD STAKE WIDTH (TOP)

X11 0.5 IN. WOOD STAKE WIDTH (BOTTOM)

X12 1/2 - 3.0 IN. WOODY DEBRIS DIAMETER

X13 8.0 - 12.0 FT. WOODY DEBRIS LENGTH

X14 3" MINING GRAVEL
WITH FINES % SELECT COARSE MATERIAL

BACKFILL (BY VOLUME)

1

TOE WOOD EXAMPLE
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DIMENSION NAME TYPICAL UNIT VALUE DESCRIPTION

A SOD MAT WIDTH FEET WIDTH OF INDIVIDUAL SOD MAT.

B SOD MAT LENGTH FEET LENGTH OF INDIVIDUAL SOD MAT.

C SOD MAT
THICKNESS INCHES THICKNESS OF INDIVIDUAL SOD MAT.

D STACKED SOD
MAT SETBACK FEET, INCHES THE DISTANCE BETWEEN THE EDGES OF SOD MATS

STACKED TO FORM A SLOPE

E
WIDTH OF

STACKED SOD
MATS

FEET, INCHES WIDTH OF A BANK CREATED BY STACKED SOD MATS

F
HEIGHT OF

STACKED SOD
MATS

FEET, INCHES HEIGHT OF A SLOPE CREATED BY STACKED SOD MATS

G
WIDTH OF

SURFACE- APPLIED
SOD MATS

FEET WIDTH OF A SLOPE STABILIZED WITH SURFACE-APPLIED
SOD MATS

H
TOP OF BANK SOD

MATTING
DISTANCE

FEET DISTANCE SOD MATTING IS INSTALLED ON THE TOP OF
BANK

NOTES:

1.    DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.
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DIMENSION NAME TYPICAL UNIT VALUE DESCRIPTION

A LIVE STAKE SPACING FEET
SPACING BETWEEN INDIVIDUALLY INSTALLED LIVE STAKES. STAKES CAN BE PLACED IN A
TRIANGULAR GRID (NRCS 2007A) OR RANDOMLY (NRCS 2007A, IOWA DNR 2006).
RECOMMEND SPECIES DIVERSITY THROUGHOUT PROJECT AREA.

B LIVE STAKE – TOP OF SLOPE
PLACEMENT INCHES POSITION OF LIVE STAKE RELATIVE TO THE TOP OF A SLOPE

C LIVE STAKE – TOE OF SLOPE
PLACEMENT INCHES POSITION OF LIVE STAKE RELATIVE TO THE TOE OF A SLOPE

D LIVE STAKE – BASE FLOW
RELATIONSHIP INCHES

PLACEMENT OF LOWER ROW OF LIVE STAKES RELATIVE TO THE APPROXIMATE BASE FLOW
WATER LEVEL WITH CONSIDERATION GIVEN TO DURATION OF INUNDATION DURING
BANKFULL AND OTHER HIGH FLOW EVENTS.

E LIVE STAKE LENGTH INCHES LENGTH OF PREPARED DORMANT LIVE CUTTING FROM WOODY PLANT TO BE USED AS LIVE
STAKE. LENGTH SHOULD BE SUFFICIENT TO REACH LOW-FLOW WATER TABLE ELEVATION.

F LIVE STAKE PROTRUSION INCHES
DISTANCE INSTALLED LIVE STAKE SHOULD PROTRUDE ABOUT 20% FROM THE GROUND. AT
LEAST TWO BUDS OR BUD SCARS SHOULD BE PRESENT ABOVE THE GROUND IN THE FINAL
INSTALLATION, DEPENDING ON THE SURROUNDING VEGETATION HEIGHT.

G LIVE STAKE DIAMETER INCHES DIAMETER OF PREPARED DORMANT LIVE CUTTING FROM WOODY PLANT TO BE USED AS
LIVE STAKE – TYPICALLY CITE A PERMISSIBLE MINIMUM AND MAXIMUM DIAMETER.

NOTES:

1.       DIMENSION LABELS ARE REFERENCED IN THE DETAIL DRAWINGS.
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MDNR ID No. 28: MP 941; Mississippi River (M) 

  



MISSISSIPPI RIVER

MDNR ID 28 / SURVEY ID CLC5098aWB

CLEARWATER COUNTY, MINNESOTA

S35-T145N-R36W BEAR CREEK TWP

MN-CL-C5-098.000
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Milepost 
MDNR License 
Application ID 

Number  
Waterbody Name  County 

Top‐of‐
Bank 

Header‐to‐
Header 
(feet) 

Waterbody 
Width 
(feet) 

b
 

OHWM  
Depth 
(feet) 

c
 

Drawing Number 

941.0  28   Mississippi River  Clearwater  65.0  35.0  3.5   B‐3‐5.84‐23061‐A‐110 

Crossing Location:  The first Mississippi River Crossing is in Clearwater County at MP 941.0, and is situated just south of 

County Rd 40 and east of County Road 2.  The bridge would be located on private land on either side of the crossing. The 

topography near the river is a relatively flat wetland area, with solid banks 1 to 2 feet down on both sides of the river.   





Bridge Description:   A modular bridge would be built on site from pre‐engineered and ready to assemble components. 

The design would consist of steel bracing, panels and decking.  The bridge would have an approximately 18 foot travel 

lane, with a total width of 25 feet.  The length of the bridge at this site would be 65 feet, allowing for a setback of at 

least 10 feet from the edge of bank on the upstream side and 20 feet on the opposite side, and on stable ground.  

Because the Pine River is designated as a Public Canoe Route, the bottom of the bridge will be at least 3 feet above the 

50 year flood elevation. 

Bridge Installation Method:  Access to set the bridge would be easiest from the NW, coming off of CR‐40 approximately 

900 feet to the crossing location.   The 30 foot ROW would be matted appropriately to allow safe passage of the 

Mainline Construction equipment.  A 30 by 40 foot work space would be used on each side of the water body to set the 

bridge in place.  Clearing of an additional 15 feet by 30 feet  for this ATWS would be needed  outside of the 30 foot wide 

ROW, but would be within the original 50’ easement.  Excavators, cranes and/or side booms would be stationed in these 

workspaces and used to position the bridge over the water body.  The bridge and any support headers would be set 10 

feet back from the edge of bank and secured by cables attached to temporary anchors on either side of the river. As this 

bridge will require no in‐stream support, all work would occur outside the Ordinary High Water Mark and placement of 

the bridge would not affect the course, current or cross‐section of the waterbody  

Need of Bridge/Justification: Enbridge is proposing to install a bridge at this crossing location to avoid a large spread 

move that would result in impacts to local roadways, residents, and communities along the spread move travel path.  At 

this location, the spread move is approximately 11 miles round trip, with an estimated 45‐55 truckloads needed to 

complete the move.  Currently, crews are planning to exit the ROW at CR‐40. Due to the light load rating for the bridge 

just east of this location, the trucks would need to follow the road west to CR‐2, turn south for 3 miles until turning left 

again onto 206th street. Crews would then follow this road until turning north onto Clearline Rd and driving one mile 

back to the ROW.  A map of this travel path is included, below: 



Installation of a bridge will allow all crews except for the clearing crews to remain on the construction right‐of way and 

avoid the need to access public roads.  Spread moves also require that Enbridge disassemble heavy equipment and 

make multiple travel trips around the spread moves to transport and reassemble equipment.  Enbridge is also working 

with the MPCA to plan for inadvertent release of HDD drilling mud at all HDD locations.  The construction of a mat road 

to the waterbody and a bridge across the feature would also provide for more rapid response to a release, should one 

occur. 
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