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River Parrett Water Injection Dredging with Enhanced Shoulder
Works (Enhanced WID)

RECOMMENDATION

The Somerset Rivers Authority (SRA) Board is asked to:

Note the contents of this report and approve the Enhanced WID for 2024/25 and the
use of the previously allocated £250k of funding.

Purpose of the item:

To confirm to the Somerset Rivers Authority (SRA) Board the success of the Enhanced
Water Injection Dredging trial carried out in 2023/24, and the anticipated benefits of
further investment in the Enhanced Water Injection Dredging.

Also to gain agreement from the Board to the use of the previously allocated £250k of
funding to continue this work in 2024/25.

And to share recommendations for future actions that will further support the
maintenance of flows in the River Parrett downstream of Burrowbridge.

Background and context

It has been established that water injection dredging (WID) is effective at putting
sediment from the bed into suspension and since 2016 trials, overseen by HR
Walllingford?!, has done so at significantly reduced cost and environmental impact.
Monitoring of the channel profile shows us that, as well as maintaining the river bed
(thalweg) the WID can also destabilised the upper bank siltation and helped to maintain
cross section shape to some extent. Unfortunately, the prevalence of dense vegetation
on the banks not only captures incoming tidal silt but also strengthens the upper bank
deposits and makes them more resistant to erosion. The annual cycle of WID and
return has therefore become less effective than it could be if the vegetation on the
banks was better controlled.

1 The silt put in suspension by the WID was found during the 2016 WID trial to stay in suspension until reagitated
(usually wave action):

- Upstream monitoring data showed no signs of elevated turbidity throughout WID operations.

- Monitoring carried out at Somerset Bridge showed:
“Dense suspensions created by the WID during dredging periods were still fully in suspension on passing Somerset
Bridge, into the middle and lower reaches of the estuary and with 12-hour on and 12-hour off WID dredging, the
natural flow continued to effectively erode disturbed material from the dredge zone during the no dredging
periods, efficiently enhancing the deepening process.”

- Visual evidence of the density plume passing Dunball Wharf was seen.
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The proposal to carry out an enhanced WID, bank/shoulder works trial as part of the
WID programme was described and agreed by the SRA in the funding request
document for 2023/24 works, the PSCA with the Environment Agency and under the
cover of the updated and agreed Environmental Protocol between the Environment
Agency and the Drainage Board.

These works were carried out in January 2023 over a period of 2 weeks and the
outcomes and lesson learnt are described in more detail below.

Objective

The specific objective of the 2024 maintenance dredge campaign was to restore the
cross-sectional profile of the River Parrett between Burrowbridge and Northmoor
Pumping Station where the greatest loss of cross-sectional area had occurred when
compared to the 2014 Pioneer Dredge. The work included the trial length of enhanced
work on the right bank of approximately 250m (P74 to P79) downstream of Lake Wall
using a land based long reach excavator?. The excavator cut excess silt from the upper
bank/shoulder of the river and placed the material into the area of the thalweg in
readiness for removal by the following WID works (refer to photos 1a, 1b, 2a and 2b).

Programme

The WID work commenced on 7th January 2024 and ran for 17 days over 35 tides.
The river ran bank full throughout the dredge due to heavy rains prior to the working
period and so work was able to continue through all states of the tide and was assisted
by high flows, which maximised efficiency and impact. The upper bank mechanical trial
dredge was undertaken in the first week of WID operations only, vacating site to allow
the WID to pass through and clear the sediment placed in the path of the WID
(thalweg).

2 mobilisation of a water borne operation was disproportionately and prohibitively expensive for the short trial
length but becomes more viable at scale
2
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Photos 1a and 1b — Water Injection dredging in operation

Photos 2a and 2b — Mechanical upper bank/shoulder dredge trial (carried out from
bank for trial but intension is to generally work from a barge in the future)
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Survey Results
In total the enhanced WID operation removed 14,636m? of silt from the river.

This volume is reduced from previous years as there was less accumulated silt to
remove due to an unusually extended period of high flows prior to the dredge operation
washing silt from the river. The higher water levels in the river throughout the WID
programme enabled the team to work for longer on the outgoing tide and to work into
the more compacted lower riverbanks.

Cross Sectional Area Monitoring Prior to the enhanced WID: Trial length P74 to P79:

Cross-sectional area change over time - Parrett
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Prior to this year’s enhanced WID, all cross sections had a reducing cross sectional
area over time (pink dashed trend line). There was a modest improvement on survey
prior to WID in September 2023 as can be seen by the upward inflection of the graph.
This most likely reflects the long period of heavy rain and the extended duration for
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which the river was running at full capacity. For the most part the cross sectional data
shows that this affected the more mobile sediments through the channel bed with the
consolidated upper banks less affected.

Cross Sectional Area Monitoring Post enhanced WID: Trial P74 to P79 (right bank
upper banks only)

Cross-sectional area change over time - Parrett
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When comparing the descending trend line (grey dash) prior to the enhanced WID with
that of the enhanced WID trial (pink dash), the result has flattened the descending trend
line significantly. This indicates that the enhanced WID has had a marked impact at
mitigating those losses in cross sectional area. The figure below indicated the area of
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sediment dispersed in a typical cross section.

The hatched area is what was removed by excavation, the red line indicates the
new cross section profile of the right bank and the grey line indicates the design profile.
From this we can see that this method has successfully brought this length of bank
back to the design profile and significantly improved the cross sectional area. Below is a
photo of the finished works.
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Cross sectional area achieved relative to that achieved Post Pioneer along the trial
sections (P74 to P79):

Cross-sectional area change over time - Parrett
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The timeline of the above graph starts immediately after the pioneer dredge and shows
the cross sectional change overtime up to the post dredge survey from 2023 enhanced
WID (refer to red boxes above). The enhanced WID trial has improved the cross-
sectional area (and thus the capacity) markedly and is approaching a cross-sectional
area closer to the post pioneer dredge than has been achieved with WID alone in this
area.

Conclusions

The WID is effective at putting sediment from the bed into suspension as evidenced
since the 2016 trials and has done so at significantly reduced cost and environmental
impact compared to previous dredging methods used on the Parrett and Tone.

The WID alone is effective at maintaining the bed level (thalweg) and has some impact
on managing silt build up on the upper banks, but not sufficient to maintain the design
profile consistently in the long term.

The enhanced WID trial has shown that the upper bank profiles can be restored by
mechanical excavator removing the silt and placing into the bed of the river and it can
be effectively dispersed by the WID. This does reduce the rate at which the WID can
progress along a section of river as the material is denser and harder to break up so
requires more passes of the WID, however the results are impressive.
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It should also be noted that better routine vegetation management on the banks will
help to both reduce the rate of siltation (as it gets trapped within the vegetation matrix),
and reduce the binding effect of the root systems on that silt which would assist in

dispersal of sediment by the WID work.

In addition, anecdotal reports suggest that the channel downstream of M5 towards
Bridgwater should be investigated to identify if the significant in-channel vegetation and
resulting sedimentation is impacting the effectiveness of the system and encroaching

on the required conveyance?.

Lessons learnt

Key lessons learnt are:

Description of issue/ lesson

Proposed way forward

Shoulder material is denser and more time
consuming to remove than bed material.

It's estimated that the shoulder material per
m3 is 20% to 30% slower to disperse by
the WID than bed material.

Take account of this in the volume
identified for removal. The WID alone
typically removes 30,000m? over a 35
tide working window.

10m? of shoulder material takes as
long as 13m? of bed material to be
dispersed by the WID.

Apply this factor when planning WID
operations.

Access to do shoulder work from anywhere
other than the river is difficult and locally
disruptive in many areas

Carry out mechanical dredge from the
river on floating plant in these areas.

Costs and economies of scale are to
be considered in development of this
methodology

A joint WID and enhanced WID contract is
preferred in terms of effective contract
management for the WID operation.

Vegetation management can be managed
outside of this to enable more efficient
mobilisation

Tender the new term contract on this
basis.

Agree on a suitable maintenance
contractor for clearance of vegetation
ahead of the WID

Need to identify reaches and survey at
optimum time for water voles

Commission ecology surveys ahead of
any planned vegetation clearance.

3 This is beyond the influence of the Pioneer Dredge which went no more than 750m downstream of Northmoor PS.

8
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Planned Next Steps for 2024/25 WID Programme

1. Assess and determine the targeted sections for the WID and shoulder works for
the 2024/25 planned programme on basis of October 2024 survey.

2. Consult with the Environment Agency and Natural England on key constraints
and ensure adequate survey and vegetation clearance works are instigated prior
to works commencing.

3. Update to any necessary consents and approvals prior to works commencing.

4. Engage a suitable Contractor for the works.

5. Confirm costs against the proposed budget of £250k for the 2024/25 enhanced
work.

6. Develop a 5 year programme of works for the ongoing future costs for these
annual works to be budgeted 2025/26 and beyond

7. Work with partners to assess how we might more effectively manage bank
vegetation annually to minimise the sedimentation deposition between dredging
cycles

8. Work with partners to survey other parts of the river not covered by the original
Pioneer Dredge to inform future needs

Recommendation:

The Somerset Rivers Authority (SRA) Board is asked to:

Note the contents of this report and approve the Enhanced WID for 2024/25 and the
use of the previously allocated £250k of funding.

Date: 18 September 2024
Author: Alex Crawford, Caroline Murray and lain Sturdy



