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Table 1 Channel Remediation Methods

Selected Channels
And Applicable

Channel Remediation Methods

Additional Bank Remediation Options Beyond Standard E&S Controls

Standard E&S Controls

. . &
Remediation MP . % . "o, . .
%, 4 0, % G, G, & & % )
i 2 L7 %%, 6, 5, %, o, /o, 2y .
Drawing(s) % % - o, %, s, X % e %,
%,
D3
Figure 1 Figure 2 Figure 3 Figure 4 Figure 5 Figure 6 Figure 7 Figure 8 Figure 9 Figure 10
Bay City Creek 0.6 X X X X X X X
Little Beartrap Creek 2.2 X X
Beartrap Creek 2.9 X X X
Rock Creek 5.0 X X
UNT Deer Creek 5.9 X X
UNT Marengo River 12.8 X X
UNT Brunsweiler River 14.7 X X
UNT Trout Brook 15.9 X X
UNT Silver Creek 19.8 X X
UNT Gehrman Creek 28.6 X X
Camp Four Creek 29.8
Feldcher Creek 31.7 v v \ 4 \ 4 v
This table summarizes the type of drawing(s) applicable for the Figure 1 Typical Rip Rap & Erosion Control Stream Bank Stabiliation Figure 6 Typical Erosion Control Blanket
remediation of selected channels whose method of remediation may not . A A Al o . g a et
= S F S o P g F!gure 2 ) Typical Biolog Stream Bank S.t>ab-I|IZatI0n . F!gure 7-1 Typical Temporary or Permanent Berm (Pers?ectl\{e Vvlew‘
suggestions to aid in the determination of method for remediation, are  Figure 3-1 Typical Rootwad Stream Bank Stabiliztion (Plan View) Figure 7-2 Typical Temporary or Permanent Berm (Side View)
not mutually inclusive or exclusive with one another, and do not Figure 3-2 Typical Rootwad Stream Bank Stabiliztion (Side View) Figure 8 Typical Biolog Installation
EOEER CEHE TN El (TEEE (D R R H PR EMEEED Fizy v 4! Typical Soil Wraps W/ Branch Layering & Willow Stake Biostabilization Figure 9 Typical Silt Fence Installation
and stabilization of channel banks. . . . . " . . .
Figure 5 Typical Stream Bank Regrading (Side View) Figure 10 Typical Straw Bale Installation




Exhibit 1
Stream Remediation Decision Process

Will Standard E&S Yes Utilize
Controls Remediate G o

Channel? e E&S Controls

Utilize
e Biolog

Will Natural Yes
Remediation
Options Remediate

Channel? e Rootwad

e Biostabilization

No

Utilize Non-Native Utilize

Remediation e Regrading

Options

e Rip-Rap

Note:
Standard E&S Controls shall be utilized in conjunction with the Natural and Non Native stream remediation options.



RIP RAP REQUIREMENTS PER PERMIT
RIP RAP TO BE INSTALLED ON A SITE-
SPECIFIC BASIS IN ACCORDANCE

WITH PERMIT CONDITIONS

EROSION CONTROL BLANKET

NORMAL ROW SEEDING
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NOTE:
PLACE BLANKET A MINIMUM OF ONE (1) FOOT

UNDER RIP RAP. EXTEND BLANKET FROM
MEAN HIGH WATER LEVEL TO SEVERAL FEET
BEHIND HIGH BANK.

EROSION CONTROL BLANKET

ROW Limits

ROW Limits

NORMAL ROW SEEDING

Figure 1

Typical For Remediation
Typical Final Stream Bank Stabilization

Rip Rap & Erosion Control

ENBRIDGE

Scale: NTS

Date: 11/30/2016

Revised: 3/21/2017

Location: M:\Department Tasks\EPP Figures wBorders'\




TYPICAL CROSS SECTION — BIOLOG

JUTE MATTING, BRUSH MAT,
OR SOD TRANSPLANT

BIoLoG

STREAM BED

TYPICAL PLAN VIEW — BIOLOG
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Figure 2
ENBRIDGE Typical For Remediation

Biolog Stream Bank Stabilization

04/17/2013




TyPiCAL PLAN VIEW — NATURAL MATERIAL REVETMENT

CUT-OFF LOG (SEE NOTE #2)

FooTer LoG {SEe NoOTE #2)

| = 1

RooT Wab (Se NoTE #1) —/

Notes:

#1 — Root wad logs to be used on steep banks or based on agency recommendations.
#2 - Root wad logs to be anchored appropriately based on site-specific conditions or agency recommendations.

Figure 3-1

Typical For Remediation
ENBRIDGE Typical Rootwad Stream Bank Stabilization (Plan View)

04/17/2013




SoD TRANSPLANT/ROOT WADS
(CouLb BE COMBINED WITH A ROOT LOG OR BIOLOG)

TYPICAL CROSS SECTION — SOD TRANSPLANT

RooTr WAD 2'-4' DIAMETER —;TlT-

/ >20' LENGTH

=

STREAM BED

|
\___ FOOTER LOG
12" DIAMETER MINIMUM (As NECESSARY)

JUTE MAT
(CouLb BE COMBINED WITH A ROOT LOG OR BIOLOG)

TYPICAL CROSS SECTION — JUTE MAT
BANKFULL STAGE

STREAM BED

\ FOOTER LOG
12" DIAMETER MINIMUM (AS NECESSARY)

z

TYPICAL CROSS SECTION — BRUSH MAT

BANKFULL STAGE

BRUSH MAT
(CouLb BE COMBINED WITH A ROOT LOG OR BIOLOG)
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Figure 3-2

Typical For Remediation

8/25/2015

ENBRIDGE

Typical Rootwad Stream Bank Stabilization (Side View)




COIR SOIL WRAPS W/ BRUSH LAYER

COIR MATTING HELD IN  SILT FENCE
PLACE WITH WILLOW PER EPP
STAKES l

NG i\ui}

NORMAL ROW SEEDING
PER PERMIT

Channel
Bottom

/SOIL WRAPS AT 1 FT
INTERVALS SET BACK

A MINIMUM 10 FT

ENBRIDGE

Figure 4
Typical For Remediation
Typical Soil Wraps With Branch Layering & Willow Stake Biostabilization




Post-Construction

/Natural Grade

Scale: NTS

Figure 5 Date: 11/14/2000

Typical For Remediation Revised: 7/23/2020

E NBR’DGE ' Typical Stream Bank Regrading (Side View) T ———




NOTE: SLOPE SURFACE SHALL BE
SMOOTH AND FREE OF ROCKS,
LUMPS OF DIRT, GRASS AND STICKS.
MAT SHALL BE PLACED FLAT ON SURFACE

TO ENSURE PROPER SOIL CONTACT.

FILL SLOPE SECTION
EROSION CONTROL BLANKETS SHOULD
BE INSTALLED VERTICALLY DOWNSLOPE.

3" OVERLAP
ROLL TERMINAL

v

MIN OVERLAP 6"

DIRT SHALL BE
TAMPED PRIOR TO
LAYING TOP LAP OVER

TOE >
MAINTAIN SLOPE ANGLE _/// BERM
—
—_— T TRENCH INTO BERM AND

PROGRESS DOWNSLOPE

STREAM CHANNEL
EROSION CONTROL BLANKETS SHOULD BE
INSTALLED HORIZONTALLY WITH STREAM

FLOW.

MIN OVERLAP 6"

DIG IN UPSTREAM
EDGE

'WATER’S EDGE

Scale: NTS

Flgure 6 Date: 11/3/2016

Typical For Remediation ,
Revised: 3/21/2017

ENBR’DGE Typical Erosion Control Blanket
Location: M:\Department Tasks'EPP Figures wBorders\

Installation




ANCHORED STRAW MULCH
l (OR ENBRIDGE-APPROVED
i FUNCTIONAL EQUIVALENT

¥

N

NOTES:

1. SEDIMENT CONTROL DEVICE REMOVED WHEN
VEGETATION ESTABLISHED.

2. LOWEST BERM MAY BE OMITTED IF SEDIMENT
CONTROL DEVICES ARE INSTALLED AT THAT
LOCATION, SUBJECT TO APPROVAL.

3. INSTALL SEDIMENT CONTROL DEVICE AT
DISCHARGE END OF EARTHEN BERMS AS
NECESSARY TO DISSIPATE ENERGY AND
PREVENT EROSION.

4. TEMPORARY BERMS MAY BE CONSTRUCTED
OF SUBSOIL, SILT FENCE, STAKED STRAW
BALES, OR ROCKED TRENCHES IN NON-
AGRICULTURAL LAND. PERMANENT BERMS
MAY BE CONSTRUCTED OF MATERIALS SUCH
AS SOIL, STONE, OR ENBRIDGE-APPROVED
FUNCTIONAL EQUIVALENT.

5. IF USING STRAW BALES AS TEMPORARY
BERMS, TRENCH IN AND STAKE TO NOT
ALLOW SPACING BETWEEN BALES OR FLOW
UNDERNEATH.

6. LEAVE A GAP IN SPOIL PILES, WHERE
NECESSARY, TO ALLOW PROPER WATER
DISCHARGE.

7. IF THE LENGTH OF THE SLOPE IS LESS THAN
THE DISTANCE OF THE REQUIRED SPACING,
SLOPE BREAKERS ARE NOT NECESSARY \
UNLESS A SENSITIVE RESOURCE AREA (E.G.,
WETLAND OR PUBLIC ROADWAY) IS

\J/f/

_— > /—/

IMMEDIATELY DOWN SLOPE, OR AS STREAM OR _
WETLANDS
REQUESTED BY THE EI. //_/ __—
SLOPE %  APPROXIMATE SPACING (FT)
5-15 300
>15-30 200
>30 100
Scale: NTS

Figure 7-1

Date: 11/14/2000

Typical For Remediation

: Typical Temporary or Permanent Berm Revised: 3/21/2017
ENBRIDGE ooy or Perm)




R e
MINIMUM

SLOPE (FLOW)
-

1.5 MINIMUM

NATURAL GRADE

NATIVE SOIL

-~ ¢ >
MINIMUM

NOTES
. BERMS SHALL BE CONSTRUCTED WITH 2 TO 4 PERCENT OUTSLOPE.

—_

2. BERMS SHALL BE OUTLETED TO WELL-VEGETATED STABLE AREAS,
SEDIMENT CONTROL DEVICES OR ROCK APRONS.

3. BERMS SHALL BE SPACED AS DESCRIBED IN CONSTRUCTION SPECIFICATIONS.

4. ADDITIONAL INFORMATION INCLUDED ON OTHER DRAWINGS.

5. DIMENSIONS ARE GUIDELINES AND MAY BE MODIFIED SUBJECT TO FIELD CONDITIONS.

Figu re 7-2 Scale: NTS

Typical For Remediation Date: 11/14/2000
Typical Temporary or Permanent Berm Revised: 3/21/2017

E N B R ’ D GE ( S | d e VI ew ) Location: M:\Department Tasks\EPP Figures wBorders\




ADJACENT LOGS
SHALL
TIGHTLY ABUT

BIOLOGS SHOULD BE PLACED AND STAKED
SECURELY ALONG SLOPE CONTOURS. TRENCH
SHOULD BE APPROX. 3" X 5".

(130;3213[) RUNOFF MUST NOT BE ALLOWED TO
RUN UNDER OR AROUND THE LOG.

SEDIMENT, ORGANIC
MATTER, AND NATIVE
SEEDS ARE CAPTURED

) BEHIND THE LOGS
SPACING DEPENDS ON

SOIL TYPE AND SLOPE
STEEPNESS

8"-10" DIA.

/ (200-250 MM)

3n.5n
(75-125 Mmm)
LIVE STAKE L X 17 STAKE
(WILLOW, DOGWOOD, OR
OTHER NATIVE SPECIES)
. Scale: NTS
Flgure 8 D 11/3/201
Typical For Remediation atef’ 3/2016
ENBR’DGE Typical Biolog Installation Revised: 3/21/2017




SILT FENCE PLAN (NTS)

FASTENER-MIN. No. 10
GAGE WIRE 4 PER POST
REQUIRED (TYP.)

|5 Max (Tve)—»] F— 6 Max (TYP,)—»‘
i
H i

54 2 ]

MESH SUPPORT Min—H ;/1\;2’;2
6" SQUARE (MAX.) 117
YTV
W BN 74 N M
$ ELE\fATION
ELEVATION

SILT FENCE WITHOUT SUPPORT PLAN

SILT FENCE WITH WIRE SUPPORT PLAN

FILTER STEEL OR FILTER
FABRIC DIRECTION WwoOoD POST ~— \ FABRIC  DIRECTION
OF FLOowW OF FLowW
UNDISTURBED UNDISTURBED
ﬁ GROUND LINE / GROUND LINE
3" MIN. WIRE

MESH IN TRENCH

COMPACTED COMPACTED
?" MIF"» BACKFILL 6" MIN. BACKFILL
| |
FABRIC ANCHOR DETAIL FABRIC ANCHOR DETAIL

SILT FENCE WITH WIRE SUPPORT PLAN

NOTES:

SILT FENCE WITHOUT SUPPORT PLAN

1.
2.

WIRES OF MESH SUPPORT SHALL BE MIN. GAGE NO. 12.

FILTER FABRIC SHALL MEET THE REQUIREMENTS OF THE SPECIFICATION WITH EQUIVALENT
OPENING SIZE OF AT LEAST 30 FOR NONWOVEN AND 50 FOR WOVEN. (SIEVE NO.)

THE POSTS USED TO SUPPORT THE SILT FENCE SHOULD BE HARDWOOD MATERIAL WITH A MINIMUM
CROSS SECTIONAL AREA OF 4 INCHES SQUARE AND 4 FEET LONG. METAL POSTS SHOULD BE USED
IN AREAS THAT POND WATER.

ATTACHING TwoO SILT FENCES

FILTER
FABRIC

STEP 1

\_ FILTER

FABRIC

NOTES:

1. PLACE THE END POST OF THE SECOND FENCE INSIDE THE END POST OF THE FIRST FENCE.

2. ROTATE BOTH POSTS AT LEAST 180 DEGREES IN A CLOCKWISE DIRECTION TO CREATE A
TIGHT SEAL WITH THE FABRIC MATERIAL.

3. DRIVE BOTH POSTS A MINIMUM OF 18 INCHES IN THE GROUND AND BURY THE FLAP.

ENBRIDGE

Scale: NTS

Figure 9
Date: 5/25/2001

Typical For Remediation

Typical Silt Fence Installation Revised: 3/21/2017

Location: M:\Department Tasks\EPP Figures wBorders\




BALES PLACED
ON EDGE
BUTTED TIGHT

SILT FENCE

STRAW BALE

STRAW BALES AND SILT FENCE

HARDWOOD STAKE
(4' LONG, 2" BY 2")

COMPACTED
EARTH FILL

FLow

STRAW BALES ONLY

Figure 10 Scale: NTS
Typical For Remediation Date: 10/28/2016
Typical Straw Bale Installation Revised: 3/21/2017

Location: M:\Department Tasks\EPP Figures wBorders!




