Quatre étapes pour des stations de
pompage « respectueuses des
poissons »

Four Steps to ‘Fish Friendly’ Pumping Stations

Comment une réglementation fondée sur des
données probantes améliore la migration de
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How Evidence-Led Regulation is Improving Eel Migration
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Contexte : De quoi s'agit-il...?

Background: What'’s it all about...?
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(EC 1100/2007)
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Les principaux facteurs impactant les populations

d’anguilles
The main impacting factors on eel populations

Exploitation,

Barrieres d’accés/migration,
Entrainement

Access/migration barriers,
Entrainment, Loss of habitat,
Predation, Water quality/pollution,
Pathogens & parasites,
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STATUTORY INSTRUMENTS

The Eels (England & Wales) ——
Regulations 2009 Statutory FISHERIES, ENGLAND AND WALES

I n st ru e nt RIVER, ENGLAND AND WALES
The Ecls (England and Wales) Regulations 2009
. ) Made - - - - 14tk December 2009
The Eel(s) Regs. R P
Latd before the Naniomal Assembly for Wales21st December 2009
Coming into force - - 15tk Janary 2010
CONTENTS
PART1
General
Title, commencement and apphication 2
2 Interpretaticn
PART2
Records and resteckung
k} Eel catch retums 3
4 Records 4
5. Imports 4
6. Expoets B
y / Duties on consignees 3
8  Restocking 5
9 Interpretation 5
PART 3
Eel Licences
10, Close season 6
11, Reduction of fishmg effort 6
PART 4
Passage of eels
12, Comstruction. slteration eic of obstruction 6
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Legend: Filtered Numbers, High Priority Sites:
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A quoi ressemble une « meilleure mesure de

protection de lI'anguille » ?
What does a BAEP solution look like?

Vertical Travelling Band
Screen
(Engineered Polymer)

Vertical Travelling Band
Screen
(Stainless Steel)

Coanda Effect Screen

Open ‘Archimedes’
Hydrodynamic Screw
Turbine

True Archimedes Screw
Turbine

Traditional Water Wheel

Horizontal Travelling Band
Screen
(Engineered Polymer)

Passive Wedge Wire Panel

Passive Wedge Wire
Cylinder

Venturi-Enhanced Turbine
Technology

True Archimedes Screw
Pump

Less damaging Vertical
Canister or other
Axial/Volute Pump

Fish Recovery and Return
Band Screen
(Engineered Polymer)

Fish Recovery and Return
Drum Screen

Fish Recovery and Return
Launder/Ancillaries

Contra-Flow Self-Cleaning
Screen

bals
Sub-Gravel Intake

Low Velocity Side Entry
Intake Head

Less damaging Horizontal
Canister Pump

Less damaging Pipework,
Siphon Valves, Control
Structures, Ancillaries

Less damaging
Portable/Towable Pump

Appropriately dimensioned
Bar Rack

WD

Appropriately configured

Bypass

)
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Utiliser des données probantes pour conduire cette
réforme réglementaire
Using evidence to lead this regulatory reform

Relating to less damaging pump systems EA has used / is using:

Desktop
« The Dutch NEN 8775 Standard

uuuuuu

* Computational Fluid Dynamics (CFD) Modelling

Practical

« Barotrauma Detection System (BDS)

e Live fish trials

Environment
W Agency



Dutch standard

NEN 8775
(en)

Fish safety - Method for the determination of the
fish safety of pumps, Archimedean screws and
confined water turbines used in pumping stations
and hydroelectric plants

Visveiligheid - Methode voor de bepaling van de
visveiligheid van pompen, vijzels en
omsloten waterturbines die worden gebruikt in
gemalen en waterkrachtcentrales

o et vy BB whE

regeiian 8 S S vk B e kIt o0t NS et YEN 4 el

TRE oy iy s Lied o e M P Uh

1€507.080; 13.06045; 23080; 27.140
May2020

NEN onder i 3 has been
‘andy don@environment-agency gov.uk 18-02 2021 12:48

Method for carrying out lab and field tests 22 f,:ﬁ’ﬁ;@f;ii’i‘:fmlm_

Method for calculating blade strike

probabilities and likelihood of mutilation for s mtegimeraiy

pumps/turbines

The full scale mortality Py can then be determined from the mortality on a model scale P according 10.3 Kinematic equality...
to formula (28):
Bn(Liv. Do, Qi) = fo Bn( Ly Ds. @sms) (26)

where the scaling factor f; for scaly fish is determined with formula (27):

el o

(see for explanation Table 2 and formula (16) on page 47)

and that for eel with formula (28):

fr—u“ (28)

NEN 8775:2020 (en)

Inhoud

Foreword . 5
1 1 T ——— 7
2 L A s (o T —— 7
3 Terms and definitionS. . s ————————————————————————————————— ——— ——— "—‘" . 7
4 Drawings of the Installations ... s s s s s 14
5 Chemicals

51 Low dose of sedative....

5.2 Lethal dose of sedative.

6 Equipment and tools

7 Principle

71 Fish safety test for pumps, water turbines and Archimedean screws..

7.2 Injury model... - - -

] Fish safety test...

8.1 Flow charts...

8.2 Preparation for safety

8.3 Determination of the preconditions of the fish safety test

8.4 Preparation for the storage and tra.nspoﬂ of fish to the test site

8.5 Choice and origin of test animals....

8.6 Transport and storage of test animals on the test site .

8.7 Testrig.

8.8 Executio:

8.9 Determination of fish injury

8.10 Calculation of the survival
811 Report....

9 Calculation method for the determination of serious fish injury during
passage through pumps and water trDiNes .. s csismisms s s s
9.1 General....

9.4 Relative velocity of the fish..
9.5 Effective fish length.

2.6 Mutilation ratio

9.7 Strike velocity..

2.8 Blade thickness
9.9 Total mortality

10 Scaling up of results of fish safety TESTS e ———————————————————-. 50
101 General...
10.2 Geometncmnulmty

104 Scaling up in case of similarity

105 Scaling up under practical conditions 52
Annex A (informative) Fish species referred to.. . s 53
3

Dit document is door NEN onder licentie vertrekt aan: | This document has been su mledunderheerse by MEN to:
andy don@environment-agency.gov.uk 18-02-2021

https://www.nen.nl/en/nen-8775-
2020-en-278917
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Estimated strike probability for 10 cm eel [%]
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Estimated mortality rates at a shaft speed of 186 rom and three different flow rates
/ estimated mortal damage [%]
0 fish type length [cm] 2m’/s am’/s 5m’/s
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0 1 2 3 4 5 20 8.9 5.6 5.2
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Figure 8a: Strike probability in % for eel of 10 cm 50 17.5 18.9 174
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Estimated mortality rate for 60 cm eel [%]
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Velocit
Streamline 1

2.541e+001

1.906e+001

1.271e+001

6.356e+000

3.831e-003
[m s*-1]

DEVELOPMENT OF THE FISH FRIENDLY PUMPS FOR KEADBY PUMPING STATION

CFD
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Figure 4: velocity contour plot on vertical plane
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Figure 8: Percentage fluctuation velocity around average contour plot at impeller eye
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Figure 2 iso vorticity surfaces (500[1/s]) (red) for duty point 1 (left) and duty point 2 (right)

Agency

)



'////,'////,'////,'////,'////,'//// "

Il
)

Wil

//,'////,'////,'////,'////,'///)/////,'//

Zlmmn

l

Siphon ben

Flow separation d
/ 3

1.0
) 9
Expanding diameter ‘
Environment

0.0
[m sA-1]
X Agency

Figure 5 Velocity distribution for a cut-plane and streamwise cross-sections

0.20
Ln[Pacc/Pnadir)
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Keadby Station de Pompage: Actif EA sur la riviere a
marée Trent

Environment
Agency

e
R*.™ §)
33
2
W,
-~y a



Tests sur le terrain de la station de pompage de Keadby pour la

validation de NEN + CFD
Keadby PS field trials for validation of NEN + CFD
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Health report

National Fisheries Services

This report is an internal Environment Agency document giving a health assessment of eel
(post = entrainment) in an aim to determine the eel friendly status of pumping stations.
These findings are based solely on the sample submitted and unless stated otherwise, will
be deemed representative of wild populations undergoing the same entrainment process.
All examinations were conducted under laboratory conditions following established
diagnostic protocols.

Background information and sample submission details

To Andy Don, Jon Bolland From John Price
Date reported 10/03/2022 Lab ref 21/097

Keadby Pumping Station

South Bank
Origin of sample Keadby with Althorpe

Lincolnshire, DN17 3BU

NGR SE8349511289
Agency Area Lincolnshire and Northamptonshire
Capture method Submitted as part of Keadby Pumping Station assessment trial
Date sample submitted | 15/12/2021 | Sample submitted by | Oliver Evans (HIFI)

Fish examined

Species

Number Length range (mm)

Weight range (g)

European eel

14 418 - 959

121.2-1893.3

ronment
'A' AZENCY



FFLICKREAD

Kéadby Pumping Station renewal

"
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In summary, the EA has endeavoured to be as evidence-led as possible in this
process, including consultation and engagement.
Ewdence and Guidance, and therefpre__ BAEP solutions are all dynamic:

HIFI Research & REDEEM Project
Overview

oarryor Hull

o g
v

UNIVERSITY OF

Jon Bolland
Iull International Fisheries Institute

Right now we are forming better pump Guidance, feeding into a T,
CEN Standard and are building a phone App around ‘FF’ pumps @Agency
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