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Introduction

NTKINS

Background - drivers

Instream barriers (weirs, culverts, dams) have been identified as
significant pressure to physical river habitat.

6 26,000 barriers in England and Wales (EA approximation)
Lack of fish numbers and diversity has lead to WFD waterbody failures
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Background - assessments

o EA Wales - 5 watercourses in Herefordshire, Powys, Monmouthshire.
- 26 barriers assessments.

o Sepa’l 5 watercourses in Perthshire, Ayrshire, Midlothian, West
Lothian and the Outer Hebrides. T 14 barrier assessments.



Introduction - Assessment at a range of scales:




Assessment Method
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Background Information Search

Site Surveys by a multidisiplinary team of specialists

Civil engineer
Hydromorphologist
Ecologist

Fisheries Specialist / EA Wales Fisheries Team

Environmental
factors

- Hydromorphology
- Fishernes

- Terrestrial and
aquatic ecology

SITE VISIT

Technical
feasibility factors

- Condition of the
structure

- Site access

- Engineering
design of options
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Assessment Method -
Hydromorphology assessment
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Baseline recorded:

6o Upstream of the impact zone
6 Inside the impacts zone above an below the barrier, and

o Downstream of the impact zone.

-

of weir by scour processes

Island bar splits " Ponded flow Bridge supports & Erosion of left bank | e : ; i Overhanging trees
flow 50m upstream 5 P . ! along a 30m reach  [E s ® T, * from the right bank
i T : ; Sl ; ’ o

| | BESR
Concrete/sheet piling
bank protection

Riffle downstream of the pool —
marks downstream impact zone
extent




Assessment Method - Reporting
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Options Considered : Do-nothing scenario / Full removal / Partial
removal / Formal fish pass / Informal or an easement-type fish pass

IMPACTS (INCLUDING BENEFITS)
-Fish passage

-Flow velocity

-Water levels

-Sediment dynamics

-Upstream re-grading zone,
downstream adjustment zone
-Current use of structure e.g. bed
stability or amenity flow
-Cumulative impacts

RISKS

-Bed and bank erosion
-Scour to bridges

-Flood nsk

-Downstream sediment
deposition (flooding, habitats)
-Sediment contamination
-Heritage features

-Protected species

MITIGATION

-Sediment assessment and
excavation if necessary
-Maonitoring after works to assess
geomorphological change and the
nead for management

-Staged removal

-Cumulative impacts i.e. in terms of
sediment recommend downstream
weirs removed first

-Footpath diversions during/post
works

ENHANCEMENT

-Fish stocking of habitats
-Environmental designations
upstream of the weir

-Removal of wall along
downstream bank to assist in re-
naturalising

STAKEHOLDERS

-Barrier owner

-Adjacent landowners
-Cultural and herntage issues
-Future hydropower

COST

-Cost of option and cost of any
further assessment or additional
mifigation works required




Case Study 17 R. Monnow (EA Wales) £

Kentchurch Weir:
1.7m high, 35m wide,
landuse 1 grazing / arable

NTKI

Benefits: fish passage and kst
natural sediment dynamics ’
reinstated.

i Risk: - Sediment transport &
downstream deposition T

® habitat smothering.

-7 - Right bank abutment collapse
| and channel avulsion, leading
to planform change.

Risk: Erosion
upstream right bank
Mitigation: fencing i
vegetation to stabilise.

Mitigation: sediment
assessment, abutment
removal.

Preferred option:
Full weir removal




Case Study 21 R. Almond (Sepa)

Kirkton Weir:
| 2m high, 28m wide, landuse i
Almond Valley Heritage Centre (LB)
/ business park (RB)

Weir 25m wide Footpath —part of
and 2m high Livingston Village
o Hentage Centre

NTKINS

Lade channel

Risks: Channel re-grading and
adjustment 7 changes to Aimond
Pools, 500m upstream.

Depth of ponded
reach is
approximately

Risks: - Erosion to foundations of
road bridge 200m upstream.

- Losing culturally important asset.
Benefit: Removal of maintenance
cost.

Concrete bank
protection under

Preferred option: Formal fish pass




Constraining factors to weir removal
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Constraints leading to weir removal being considered high
rlsk or mapproprlate

Historical designations / Heritage value

e.g. Boulitbrooke Weir, River Lugg - Boulitbrooke
Bridge is a listed structure immediately upstream
of the weir L 7

Gauging station located at weir
e.g. Byton Weir, River Lugg

Adjacent infrastructure i.e. road and rail bridges
e.g. Almond Valley Bridge Weir
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Constraining factors to weir removal

Potential for extensive upstream channel adjustment
e.g. Sevenacres Weir, Lugton Water in Ayrshire, tributary
of the River Garnock

Abstraction licence linked to weir
e.g. Kirkton Weir, River Aimond

Addltlonal constraining factors:

Landowners unwilling to consider a higher risk option,
Difficulty in accessing the site to complete the works, and

High costs involved in the assessments, detailed design of the works,

undertaking the works, and post monitoring.

NTKINS
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Concluding comments
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There is a current challenge to prioritise catchments, and to assess
identified in-stream batrriers.

I These assessments will help establish whether it is both technically and
practically feasible to remove or modify certain instream barriers.

A multi-disciplinary, integrated barrier assessment methodology is
required to take into account all environmental, social, economic and
technical feasibility related factors.

Constraints highlighted range from heritage value to infrastructure.
I Hydropower is likely to need to be considered more in the future.

Other options instead of full weir removal include partial removal or
the adoption of a fish pass solution.

Feedback on future works trialling the partial removal approach
would be useful to help better inform the decision making process.

Enhancements need to be considered during all projects.
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the River Restoration Centre

Working to restore and enhance our rivers

Weir Removal, Lowering or
Modification : success or
limitations?

g Jenny Mant (RRC)
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and Andrew Pepper (RRC Board and ATPEC)

(In conjunction with Evidence Based project for the EA




e~ the Rlver Restoratlon Centre
- Workifig to nd enha our riv

The Project Context

Weir removal, lowering and modification: a review of best
practice:

A WFD measure to improve longitudinal connectivity with hydr
morphological and ecological benefits.

A Not included constructed fish passes, hydropower issues ett

o 48T ﬂ

Aims:
A ldentify weir removal, lowering and modification impact.

A Demonstrate benefits and constraints especially within cont
of the EU Water Framework Directive programme of measur

Output :
A Feed into the WFD Mitigation Measures Manual.




< @ the River Restoratlon Centre
Workifig to restor

! Existing Evidence from NRRI

i A Around 120 projects: only 10% monitored.
- A Significant number in the Thames basin.

A Around 75% for fishery/ ecological habitat
gain.

A Questionnaires sent to NRRI contacts: most
monitored projects returned

A Still option to add to database of information




the River Restoration Centre

Workifig to restore and enhance our rivers

Weir Locations (source: NRRI
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Workifig to

nd enha

the Rlver Restoratlon Centre

Case Study output:

Hydromorphologicalmpact

Negative |[Negligible |[Beneficial |[Extremely |[Not
Positive applicable

Reach profile X
Sediment X
Transport
Water Level
Flood Risk X
Water Quality X
Flow Regime X
Backwater Effect X
Navigation X




the River Restoration Centre

Workifig to restore and enhance our rivers

Case Study Output;

Biological Impact

Negative

Negligible

Beneficial

Extremely
Positive

Not applicable

Floodplain
Ecology

X

In-Stream
Diversity

Fish Stocks

Fish Passage

Elver/Eel
Passage

Fry Refuge
Habitats

Spawning
Habitats

Phytoplankton




e the River Restoration Centre

Workifig to restore and enhance our rivers
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Survey Methods
(source: NRRI questionnaires)
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e the River Restoration Centre

Workifig to restore and enhance our rivers
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Case Studies

Padihamweir, theRibble( photos Jack Rees, thgbbleTrust)




the River Restoration Centre

Workifig to restore and enhance our rivers

~— Colne Brook at Colnbrook Village

Weir andfishpassshowing water retained upstream




