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Geomorphological change In |
response to weir collapse [
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Pre-weir collapse conditions

A Bed and bank erosion was suppressed by the weir:

U Created lower energy, depositional conditions upstream i impacts extending

upstream to the road bridge.
U Artificial stabilisation of bed and bank sediment transport rates.

UThe 6corridoro within which the river e
Jan 2018

January 2018

 Weir previously created
low energy,
Zldepositional conditions. f

Low energy, depositional
conditions upstream of weir.
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Pre-weir collapse conditions
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Knick -point (head -cut) erosion

AWeir collapse triggered a knick-point (head cut) erosion to be
transmitted upstream.

ARiverbed incision (erosion) into the mobile sediment built up
upstream of the weir.

AThe river is attempting to regain a natural bed longitudinal profile.
ADrop in bed level has (and is) causing bank instability.

Jan 2018

April 2023

Right bank concrete
protection prevents lateral
erosion, promoting local bed
erosion > deeper glide flow.

o s e R o

Bed level dropped by approx. 1.5m following
collapse in 2022 > caused bed instability as the
Low energy, depositional channel attempts to re-gain a stable gradient 2>
conditions upstream of weir. knick-point erosion (head-cut) tracked up-stream.

# Approx. crest of ‘
il collapsed weir. St
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Bed profile of the knick -point erosion
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o \ water pipe Upstream extent of knick-point erosion:
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At the collapsed welr

Facing upstream:
Jan 2018

Right bank concrete
protection prevents lateral
erosion, promoting local bed

April 2023

o R e " :ﬁ.ﬁ . " . :

Bed level dropped by approx. 1.5m following
collapse in 2022 - caused bed instability as the
Low energy, depositional channel attempts to re-gain a stable gradient 2>

conditions upstream of weir. knick-point erosion (head-cut) tracked up-stream.

# Approx. crest of ‘
collapsed weir. &S

.~

LocIIy, the bedmay Have generally stabilied here > delopment
of depositional bar features=> however, babsﬁ(ﬁﬁ@g tory, and
shi

i patterns / magnitudes of erosion and deposition may shift over time.
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15m upstream of the collapsed weilr

Jan 2024 [| Channel bed level has dropped by approx. 1.5m immediately upstream of the [ Sept 2025
collapsed welr exposmg faces of alluvial materlal on the left and nght banks P >

‘ SRS . e f: nght bank rock armour + tree
Slnce weir coIIapse and bed level adjustment the Ieft bank e roots create a lower energy zone,
does not appear to have undergone significant further change. forming a small gravel bar.
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60m upstream of the collapsed weilr

Facing upstream:

January 2024 - ke | February 2025 The channel has adjusted by up to 12m to the right (towards |{September 2025
5 ‘ the access track). (Indicative previous bank top in red)

e : 1
i 1

Increased channel gradient with weir collapse increases The left bank does not appear to be continuing

flow energy > enabling scour of right bank alluvial to erode following the initial bed level
material = deposition on the inside of the meander bend adjustment. However, patterns of erosion and
pushes energy towards the right bank, promoting scour. deposition may change over time.
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170m upstream of the collapsed weir 1

left bank erosion adjacent to Mill Lane

January 2018

Pre-weir collapse, moderate pockets of
bank erosion existed on the outside of
the bend (left bank), but banks were
largely vegetated and stable.

www.jbaconsulting.com

Sept 2025

Increased sediment flux thrugh ; With upstrem progression of the knick-pont

[Tree roots contribute to bank stability by increasing structural

stability and reducing flow energy against the bank.
T L = »

Vertical faces of erosion,
% banks of alluvial material

=

oy e

i

the reach may be contributing to erosion, bed levels dropped creating steeper

increased deposition on inside of banks with exposed alluvium + flow energy
the meander bend = pushing || increased due to the increased channel gradient

flow energy towards the outside | |- causing bank erosion and undercutting of trees

of the bend.

- channel has shifted towards Mill Lane.
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230m upstream of the collapsed weir i

left bank gabion collapse adjacent to Mill Lane

January 2024 || January 2024: Gabions begin to
sag due to bed level continuing to
drop, impacting thelr stablllty

Apnl 2023 Bed level has
dropped by approximately
0. 3m but gablons mtact

January 2018 |

Pre-weir
collapse water
level (approx.).

Bed Ievels dropplng W|th kn|ck -point : Erosnve energy is concentrated against the out5|de of the
erosion exposes erodible alluvial =S558 meander bend. Flow energy is increased due to increased
material beneath the gabions. [ s channel gradient = increasing bed and bank erosion

4 Gabions in collapsed position create a pinch-point in the
] channel, potentially increasing local bed scour.

www.jbaconsulting.com samuel.watkiss@jbaconsulting.com 07/01/2026


http://www.jbaconsulting.com/

300m upstream of the collapsed weir i

destabilised stepping stones

Y Upstream progression of the knick-point

erosion caused bed levels to drop and
channel gradient to increase 2>

destabilising the stepping stones.

Stone platform proids a reerence
for the bed level dropping.

2 e Y -.V‘ 7

Approx. -0.6m drop in bed level

February 2025| . , September 2025
TN ' g : compared to pre-weir collapse.

' ):‘T'

Bed level continues to drop following
events in Sept 2025, indicating continuing
adjustment following weir collapse.
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300m upstream of the collapsed weir i

exposed water pipe

April 2023 | Prior to upstream progression of the January 2024
knick-point, the pipe was buried within | & At

e the bed and bed levels were continuous
s . up and downstream of the pipe.

buried pipe
location.

location.

e ——

February 2025 Face of erosion on the edge
: of the previously stable bar

| evidences bed incision.
- .

Upstream progression of the knick-point erosion
. caused bed levels to drop upstream and
“'downstream of the pipe, exposing it from the bed.|§ Fates
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450m upstream of the collapsed weir
rlght bank erosion through the park

Apr|I 2023

- |Steepened bank toe +
increased flow energy
due to increased
channel gradient
caused bank erosuon

Apr|I 2023 It is pOSSIb|e
that with the increased
gradient downstream,
flow velocities increased
at this reach, contributing
to moderate bank erosion.|

April 2023: The bed profile is gradual
from the bank toe across the channel,
indicating that the knick-point erosion
has not yet progressed to this point.

Jan 2024: Knick-point erosion has
progressed upstream, causing the
channel bed to incise downward -
creating a steep drop off from the
bank toe, impacting bank stability.

April 2023: Bed material has algal covering, indicating

infrequent mobilisation, prior to knick-point erosion. [&= AN
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480m upstream of the collapsed weir 1
right bank erosion through the park

T gy —] . 57 WA Ry
Jan 2018 A r|I 2023 T
Same tree Iree washed away due E ISame tree| . e
to bed level dropping A\ iy 2 A
causing bank b 7
undercutting + failure. &
l .
Pre-weir

collapse, bank

profiles were
Channel bed progressively

gradual.
dropping due to knick-
Jan 2025 [ s point erosion = causing ' Sept 2025
SO ’-‘S’?me tree| N bank toe erosion + failure Saie treg ; w
; s g e LR > banks become steeper. | >
N : » 2 S P A
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550m upstream of the collapsed weir

September 2025 waII coIIapse at substation

Knick-point erosion progressed
upstream, causing bed to erode
downward, destabilising the wall toe.

Apr|I 2023: The knick-point erosion has not yet
progressed up to this point - bed levels generally
unchanged compared to pre-weir collapse.

bed level to drop (by up to approx. -
#10.3m since pre-wall collapse) = wall
failed in 20-21% Sept 2025.

Alluvial bed and bank matenal is 8 SO l Risk of further wall [
: |erodible beneath the wall foundation. ey collapse is present j

Ao
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600m upstream of the collapsed weir i

bed erosion at wall downstream of ford
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