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DESIGN
PLAN VIEW

Tributary

Daylight ~50m section of
existing culverted channel.

New channel bed to comprise
a mix of 2 - 200mm rounded

material (D50 = 100mm).
More details in Design

Method Statement.

Tie in new
deculverted channel

with existing pipe
invert level

Raised bed control
structure to be

incorporated into the
new channel.

Culvert outfall to be integrated
into the new channel design.

Add 100mm alluvial gravel
cobble sized material on

concrete bed of culvert outfall.

Construction of an inset floodplain
on both banks utilising the excavated
material from the new channel.

Russel Burn

Construction of an inset floodplain
on both banks utilising the excavated
material from the new channel
where possible.

Removal of
made-ground to

restore floodplain
area.

Rock rolls buried on both
banks along
embankment toe for
erosion control.

Small bund to
prevent

flooding on
river right at
higher flows.

1
2

3
4

5

6

7

8
9

10
11

12

Replace existing
rock armour hard
bank protection
upstream of the
bridge with rock
rolls and rock
mattress.

Transition into
'step-pool' channel
section.

Tie in point upstream. Channel to be graded into the
topography of the existing bed to ensure that the
implemented works do not produce any abrupt breaks
in slope in the river bed (i.e. that could provide the
initiation of incision/ head-cut processes).

Tie in point downstream. Channel to be graded into
the topography of the existing bed to ensure that the

implemented works do not produce any abrupt breaks
in slope in the river bed (i.e. that could provide the

initiation of incision/ head-cut processes).

Rock rolls buried on both
banks along
embankment toe for
erosion control.

Seeding and tree planting
throughout river banks and
floodplain to reestablish riparian
vegetation. Install tree guards on all
planted trees for protection.

Step-pool
channel section
including rock
toe protection.

Construction of a new plane bed channel.
Bed material 2mm-250mm rounded
material (D50 = 130mm). More details in
Design Method Statement.
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Meters
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Raised bed control
structure to be

incorporated into the
new channel.

Culvert outfall to be integrated
into the new channel design.

Add 100mm alluvial gravel
cobble sized material on

concrete bed of culvert outfall.

Construction of an inset
floodplain on both banks
utilising the excavated material
from the new channel.

Construction of an inset
floodplain on both banks
utilising the excavated material
from the new channel.

Raised bed control
structure to be

incorporated into the new
channel.

Russel Burn

5 6 7 8 9 10 11 12

21
3 4

Rock rolls buried on both
banks along embankment
toe for erosion control.

Small bund to prevent
flooding on river right

at higher flows.

-2.15%

-1.74%
-0.67% -3.68%

Tie in point upstream. Channel
to be graded into the
topography of the existing bed.

Tie in point downstream.
Channel to be graded into the

topography of the existing bed.Co
nc

re
te

br
id

ge

N
ew
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ey
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id
ge

Br
id

ge

Seeding and tree planting throughout
river banks and floodplain to reestablish
riparian vegetation. Install tree guards
on all planted trees for protection.

Construction of a new plane
bed channel. Bed material

2mm-250mm rounded material
(D50 = 130mm). More details in

Design Method Statement.

Tie in point upstream.
Channel to be graded into
the topography of the
existing bed.

Transition into
'step-pool' channel
section.

Step-pool channel
section including
rock toe
protection.

Replace existing rock
armour hard bank
protection upstream
of the bridge with
rock rolls and rock
mattress.

Replace existing rock
armour hard bank
protection upstream
of the bridge with
rock rolls and rock
mattress.

1 2 3 4 5 6
7
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Natural scale - Looking downstream

4

5

6

7

8

9

10

11

12

4

5

6

7

8

9

10

11

12

Offsets

Design Levels

Existing Levels

Chainage 90.000
Natural scale - Looking downstream
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Chainage 115.000
Natural scale - Looking downstream
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Natural scale - Looking downstream
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Natural scale - Looking downstream
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Setback buried
two-tier rock rolls
pyramid on both
banks along
embankment toe
for erosion control.

Setback buried two-tier
rock rolls pyramid on both
banks along embankment
toe for erosion control.

Three-tier rock rolls
pyramid bank toe
protection including
a pre-vegetated coir
roll on top.

Setback buried two-tier
rock rolls pyramid on
both banks along
embankment toe for
erosion control.

Setback buried two-tier
rock rolls pyramid on
both banks along
embankment toe for
erosion control.

Setback buried
two-tier rock rolls

pyramid on both
banks along

embankment toe
for erosion control.
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Three-tier rock rolls
pyramid bank toe

protection including
a pre-vegetated coir

roll on top.

Setback buried
two-tier rock rolls
pyramid on both
banks along
embankment toe for
erosion control.

Three-tier rock rolls
pyramid bank toe
protection including a
pre-vegetated coir
roll on top.

Rock mattress bank
protection.

Step 4

Step 10

Setback buried
two-tier rock rolls
pyramid on both
banks along
embankment toe for
erosion control.
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Invert of new culvert intake
supported by rock rolls.

Bed control installed in
channel bed. Comprising 3
rock rolls placed in 3 rows

side by side.

Invert of culvert to be
100mm below the top of

the rock rolls.

2 rock rolls
placed either side
of culvert to hold
in place.

One rock roll placed
underneath.

Cover with
top soil and

seed.

Adapt existing
plastic pipe to
blend with
slope.

2 rock rolls
placed either side
of culvert to hold
in place.

Invert of culvert to be
100mm below the top of

the rock rolls.
Cover with
top soil and
seed.

One rock roll placed
underneath.
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Removal of
made-ground to

restore floodplain
area.

Tie in new
deculverted channel
with existing pipe
invert level

Trib
utary

-12.11%

-2.47%

-5.43%

Tie in point upstream.
Channel to be graded
into the topography of
the existing bed.

Tie in new deculverted
channel with existing

pipe invert level.

12

Daylight ~50m section of existing
culverted channel. New channel
bed to comprise a mix of 2 -
200mm rounded material (D50 =
100mm).  More details in Design
Method Statement.

*Indicative extents only. Unknown
ground composition and topography
under existing made-ground. Design
subject to flied fitting.

Pipe

Pipe
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Tributary Russel Burn

1
2

3
4

5

6

7

8
9
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12

Daylight ~50m section of
existing culverted channel.

New channel bed to comprise
a mix of 2 - 200mm rounded

material (D50 = 100mm).
More details in Design

Method Statement.

Tie in new
deculverted channel

with existing pipe
invert level

Raised bed control
structure to be

incorporated into the
new channel.

Culvert outfall to be integrated
into the new channel design.

Add 100mm alluvial gravel
cobble sized material on

concrete bed of culvert outfall.

Construction of an inset floodplain
on both banks utilising the excavated
material from the new channel.

Construction of an inset floodplain
on both banks utilising the excavated
material from the new channel
where possible.

Removal of
made-ground to

restore floodplain
area.

Rock rolls buried on both
banks along
embankment toe for
erosion control.

Replace existing
rock armour hard
bank protection
upstream of the
bridge with rock
rolls and rock
mattress.

Transition into
'step-pool' channel
section.

Tie in point upstream. Channel to be graded into the
topography of the existing bed to ensure that the
implemented works do not produce any abrupt breaks
in slope in the river bed (i.e. that could provide the
initiation of incision/ head-cut processes).

Tie in point downstream. Channel to be graded into
the topography of the existing bed to ensure that the

implemented works do not produce any abrupt breaks
in slope in the river bed (i.e. that could provide the

initiation of incision/ head-cut processes).

Rock rolls buried on both
banks along
embankment toe for
erosion control.

Seeding and tree planting
throughout river banks and
floodplain to reestablish riparian
vegetation. Install tree guards on all
planted trees for protection.

Step-pool
channel section
including rock
toe protection.

Construction of a new plane bed channel.
Bed material 2mm-250mm rounded
material (D50 = 130mm). More details in
Design Method Statement.

12

Small bund to
prevent

flooding on
river right at
higher flows.
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Channel bed

Existing rock armour
bank protection replaced

with rock matrress

Channel toe protected with a
pyramid of rock rolls Ø 300mm with

the three rock rolls on the bottom
tier buried into the channel bed and

half of the second tier embedded
into the bank. Pyramid structure to

be secured with wooden stakes
driven into the river bed.

Ø 300mm coir roll
behind the rock
mattress.

Stabilising sweet chestnut
stakes, 100mm diameter
x1.2-1.4m length, placed
at 400mm centres, only
making contact with the
bottom tier of rock roll and
driven into the river bed.

Existing rock armour
hard bank protection to
be removed and bank
smoothed to an even
surface.

Seeding and tree planting throughout
river banks and floodplain to reestablish
riparian vegetation. Install tree guards
on all planted trees for protection.

Rock mattress secured with
gripples ground anchors.

Channel bed

Channel toe protected with three-tier rock
rolls pyramid and pre-vegetated coir roll

Channel toe protected with a three-tier
pyramid of rock rolls Ø 300mm with

the three rock rolls on the bottom tier
buried into the channel bed and half of

the second tier embedded into the
bank. Pyramid structure to be secured

with wooden stakes driven into the
river bed.

Stabilising sweet chestnut
stakes, 100mm diameter
x1.2-1.4m length, placed
at 400mm centres, only
making contact with the
bottom tier of rock roll and
driven into the river bed.

Ø 300mm
pre-vegetated coir
roll behind the top
rock roll pyramid.

Seeding and tree planting
throughout river banks and

floodplain to reestablish
riparian vegetation. Install
tree guards on all planted

trees for protection.

Channel bed

Setback buried two-tier rock roll pyramid
to mitigate future channel adjustments
beyond the designed river corridor area

400mm

Setback buried two-tier
rock roll pyramid in an
excavated trench. The
lower tier to be installed
400 mm below the
deepest level of the
adjacent channel
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BANK PROTECTION

Replace existing rock armour hard bank
protection upstream of the bridge with

rock rolls and rock mattress.

Ø 300mm coir roll behind
the rock mattress.

Rock mattress secured
with gripples ground
anchors.

Ste
p 12

Step 11

Step 10

Transition the
number of rock rolls
and integrate them

into the step-pool
section.

Tie in with
existing
concrete bridge
abutments.

Concreteabutment

Concreteabutment

Extend rock rolls toe
protection along road

embankment.
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K

TYPICAL STEP PROFILE
N.T.S.A

Step length [L]

FLOW

Slope channel bed fill back
toward base of step.

Water level

K'

Slope channel bed fill back
toward pool point reference P'.

Basal channel slope

A A'

Height (mm) Length (m)

Steps  1 to 9 300mm     5m

Steps 10 to 11 150mm     5m

Step 12 150mm     6m

Key point reference K'
Base of step construction.

Central step key-stone
(500mm), TYP.

Indicative elevation difference
between central step key-stone
and lateral step stone.Lateral key-stone

Step height
[H]

CHANNEL

THALWEG

A

A'

FL
O

W

7.00 m

STEP CONSTRUCTION PLAN
N.T.S.1

TOE TOB

TOETOB TOE TOB

TOETOB

* DRAWING NOT TO SCALE

STEP BOULDERS
(500mm), TYP.

TOE STONE
(300 - 500mm)
INSTALL ALONG
TOE OF CHANNEL
MARGIN, TYP

LATERAL END
STEP KEY-STONE
(500mm), TYP.

BASE OF STEP
CONSTRUCTION

POINT LOCATION
CENTRAL
STEP KEY-STONE
(500mm), TYP.

A MIX OF COBBLE
(64 - 256 mm)

AND COARSE
GRAVEL (2 - 64 mm)

SIZED WITH A
GENERAL GRADE OF

D50 = 120mm

CENTRE STEP
DEPRESSION

CHANNEL BANKS
GRADE UP TO
INSET
FLOODPLAIN (1:1)

K

K

K

(K)

CENTRE STEP
DEPRESSION

TYPICAL STEP CROSS SECTION
N.T.S.
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Raised bed control
structure to be
incorporated into the
new channel.

Transition into
'step-pool' channel
section.

Step-pool channel
section including
rock toe
protection.

Raised bed control
structure to be

incorporated into the
new channel.

1
2

3
4

5
6

7
8

9
10 11 12

Transition the
number of rock rolls
and integrate them
into the step-pool
section.

Culvert outfall to be integrated
into the new channel design.

Add 100mm alluvial gravel
cobble sized material on

concrete bed of culvert outfall.

Height (mm) Length (m)

Steps  1 to 9 300mm     5m

Steps 10 to 11 150mm     5m

Step 12 150mm     6m

Tie in point downstream.
Channel to be graded into the

topography of the existing bed.

Crest built up towards the
edged to create a lower central
section for the thalweg. These
lower sections are off-set from
each other: middle, left side,
middle, right side etc

Tie in point
downstream.
Channel to be graded
into the topography
of the existing bed.
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Rock rolls buried on both
banks along embankment

toe for erosion control.

Small bund to prevent
flooding on river right
at higher flows.
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