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Historic impacts

2 Weirs (16000+)
Installed for water power
< 1000 years +

2 Impact on fish

© Migratory fish not
considered

@ Industrial revolution
© Very polluted rivers

2 Old mills/weirs
© Historic structures
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Our position

© Climate change mitigation is a key priority for the
Environment Agency

©New corporate strategy commits us to enabling the
deployment of sustainable low carbon energy

© Schemes must meet environmental requirements




Our role as regulator

e Sustainable management of water
resources

« Manage flood risk

 Protect and improve the
environment

« Good ecological status
Protection and improvement of fisheries

« GPG sets out requirements for
hydropower schemes
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Agency regulatory regime

© Range of matters to take into account
© e.g. water resources, fisheries, flood risk, water
© Water Resources permit
© Quantity that can be abstracted
© Residual flows in deprived reach
© Operating/control agreement

guality, navigation, Nat Eng

© Time limited licence (normally 12 years to CAMS Common End

Date)
© Fish Screening requirements
© Fish Pass requirements

@ No abstraction charge if < 5SMw
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Major iIssues

@ Flood Risk Assessment
© Depleted reach - Flow and ecology
o Fish screens

© Fish passes
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Hydropower
site layout

Length of/and
controls on leat
system are site

specific
Leat
system

Turbine /

waterwheel
installed in leat

OPTIONS:-

a) control device
at offtake

(b) no control at
offtake)

welir
Turbine /waterwheel
installed in weir

/

epleted reach of River

When turbine is not in
weir




Depleted reach
Matrix of factors

2 Is there a depleted reach?
2 More flow may be available when turbine ‘on weir’

© Are migratory fish important?
2 Is fishpass required?

2 Is it a'flashy river’ or ‘high baseflow’ river?
© Effects
* max hydro flow
* Hands Off Flow
e Turbine startup flow
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Flow (MI/d)

Natural flow — flashy river
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Hydrological impact
depleted reach

Flashy river - flow depleted reach
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Flow Ml/d

Flow Duration Curves

Depleted reach Howduration curves
Hard rock Pennine river - Kilgram (Qm 1438, Q29, Q  95/Qm0.07)
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Flow Ml/d

Hydro flow
Flow Duration Curves

Depleted reach How duration curves

Fashy river (Qm 1438, Q29, Q95/Qm 0.07)
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Hydropower takes

(Q95/Qmean) | <0.1 <0.1 0.1-0.2 | >0.2
(flashy river) (flashy river) (high baseflow)
Depleted reach Fish NO Fish
migration migration
issues issues
Weir Max [Qmean Qmean IOmean Qmean
HOF | Q95 Q95 Q95 See note
Upto 200m Max | Q40 Qmean Qmean Qmean
HOF | Q95 Q90 Q95 Q95
>200m Max | Q40 Qmean Qmean Qmean
HOF | Q85 Q85 Q90 Q95
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Hydropower scheme design

2 No depleted reach preferred

© ‘turbine in welir’

@ Fish pass required on migratory rivers — may be
required on others

2 More work required on ecology in depleted reach




Fish friendly turbines?

© Crossflow
© Francis
© Kaplan

© Archimedean
screw
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Fish screens

© Mostly physical

© wedge wire, mesh,bar

@ FIsh screens are
expensive

2 More R&D
2 Mesh size
o flow velocities
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Fish Screens

TURBINE TYPE

Water wheel

Archimedes screw

SCREEN REQUIREMENTS

Trash screen
As appropriate
(200mm)

Kaplan & Francis
turbines

1.5 m3/secs.
&open flume Francis

Default

10mm screen -
North-East, North-West, Wales,
Southwest (devon/Cornwall)
12.5mm screen —
Midlands, Anglian, Southern,
Thames, Southwest (Wessex)

For large turbines

A Risk Assessment for
screen design may be
undertaken In
accordance with the
Environment Agency
GPG on screening

Kaplan & Francis
1.5 m3/secs., &
Crossflow

Default

6mm screen - Recommended during
period where young of year fry present in
summer months

otherwise 10/12.5mm as above

Work required on

effectiveness of
10mm
screens

Pelton

Drop through Coanda screens
3mm




Fish Screen - principles

© Screen angled to the flow

@ Inlet velocity — ideally 0.25-0.3m/sec (at an angle  to the flow)
—leading to a

© By-wash —to enable fish to escape

@ Talil race screens on salmonid rivers?
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Fish migration

© Fish passes
© may involve retro-fit
© also likely to be costly
© New weirs
© Salmonid rivers first

© Consultation on new
fish pass legislation
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Why do we need GPG?

© Sector specific guidance is unusual

© Need for consistent guidance for developer and regulator
© Making the process/requirements transparent

© Complex range of potential environmental impacts

2 Complex matrix between choice of equipment, site layout,
environmental sensitivity and the required mitigation
measures



Developing our evidence
Mapping hydropower
opportunities
Fish behaviour at screens
Ecology in the depleted reach
Evidence from existing sites

Fish pass prioritisation



A ‘win-win’ for the environment?



