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Session Introduction

* large number of techniques and approaches,
* work with natural processes,

e catchment scale approach,

e work at different scales,
* what techniques are available and

e some exciting examples of best practice.
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the River Restoration Centre

Working to restore and enhance our rivers

Working with natural processes

[ * Longitudinal processes:
— Hydrology
— Fluvial geomorphology

e Lateral processes:
— Interactions with riparian zones & floodplains

@) * Internal processes:
— Predation, competition, life cycle etc. /




Vertical Connectivity
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Working fo restore and enhance our rivers
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Representation of degradation and
restoration trajectory, based on the
strength of connectivity.

[The size of each point represents
the relative variability in annual
flow resulting at each phase]

Phase 1 pre-degradation;

Phase 2, channel simplification and
revetments (1870), for log floating;
Phase 3, impoundments (1930);
Phase 4, restoration (revetment
removal and structures to recreate
complex in-stream habitat).

(Kondolf et al 2006)
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Working fo restore and enhance our rivers

UK River restoration techniques

Top 10 techniques used in UK river restoration projects

No. of UK projects

River restoration techniques (NRRI)
River narrowing to increase velocity (by adding structures) 404
Lakes, ponds, wetlands restored or established 324
Obstructing structure replaced/removed 293
Bank re-profiling/hard bank removal 292
Riparian/floodplain vegetation (planting/management) 283
Re-meandering or restoring sinuosity 206
Daylighting/culvert removal 156
River-floodplain reconnection 129
Long section habitat enhancement (pool/riffle sequences) 154
Backwaters and pools established/reconnected 137

European Centre
for River Restoration
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Workigg to Project Name

w River/Tributary

w Project Status

[Tl Proposed
| Completzd
[[case Study

» Year Completed
» Aspirstions
» Additionsl Filters

» Nationsl Agency Region

UK. |
2700 projects,

Proposed and
completed work,

RRC Involvement

On-going update
since 1997.
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the River Restoration Centre

Working fo restore and enhance our rivers

Techniques across Europe

Common techniques used in Europe-wide river restoration

No. of UK projects No. of EU

River restoration techniques (NRRI) projects (Wiki)
River narrowing to increase velocity (by adding structures) 404 21
Lakes, ponds, wetlands restored or established 324 61
Obstructing structure replaced/removed 293 57
Bank re-profiling/hard bank removal 292 50
Riparian/floodplain vegetation (planting/management) 283 52
Re-meandering or restoring sinuosity 206 69
Daylighting/culvert removal 156 7
River-floodplain reconnection 129 15
Long section habitat enhancement (pool/riffle sequences) 154 53
Backwaters and pools established/reconnected 137 9

Physical modification

European Centre
for River Restoration
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hﬁp of case studies

Europe
450 projects so far
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What you can do:

Left click to look around in the map, and use the wheel of your mouse to zoor

- You can search the databsse to find case studies by using the different categories: country; monitoring or implementation costs and many more: click here to search for a case studies

- Please slso add your own river restoration scheme to the dstabase: click hera to creste s new case study.

- Provide us with your feedback: click here to take the survey [ or add to the discussion pages.

Countries

The following countries are members of the RESTORE partnership. Click any of the links balow to view information about that country.
Austria, Belglwn Bulgaria, Denmark, England, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Itsly, Netheriands, Northern Ireland,

for River Restoration
Environment ETLANDS
/S"M/ P &m
ECRR
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Norway, Poland, Portugal, Romania, Scotland, Slovenia, Spain, Sweden, Wa
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The right techniques

— Understanding the processes and pressures
— Setting clear and measurable objectives

— Consider multiple benefits and outcomes

— Pick techniques to restore natural processes

e Long term success and low management needs
* Alter to make appropriate to the river type

— Monitor and evaluate their success
— Inform the wider evidence base for the future
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But where can | find.....??

 REFORM (FP7) — scientific evidence base, reviews,
assessments, tools and frameworks (reformrivers.eu)

* Healthy Catchments - how to manage water for flood risk &
the WFD (restorerivers.eu)

* Manual of River Restoration Techniques — good practice in
river restoration techniques (theRRC.co.uk)

* RESTORE — partnership for sharing knowledge and promoting
best practice on river restoration in Europe

 ECRR - supporting river restoration networks across Europe
* RiverWIKI — interactive database of restoration projects
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Environmental improvements and case studies

Explore

p Creation of compensatory habitat

R Develop 3 strategy to manage
sediment

» Manage invasive species

Manage natural obstructions in the
channe!

» Manage vegetation sppropriately
» Manage water levels appropriately

Minimise disturbance to channe!
bed and banks

Retain and improve existing edge
and bank habiats

Sensitive timing of vegetation
management

) Sensitive techniques for managing
vegetation

River Basin Management Plans (REMPs) identify which envirgl
improvements need to be undertaken in specific water bodies.

Improve channel

abitat

ﬁeomorphology to create

environmenial improvements are grouped into similar activiti

There are at least 2 case study examples for each environme
mprovement, which demonstrate how it could be implement:
studies can be found by clicking links to the left or by viewing
environmental improvement by group (below).

VWhen you click on each of the environmental improvements ki
there will also be an explanation of what the environmental |
nvolves, including:

= Case study examples on the right of the page

= An assessment of the mutliple benefits provided by each case study

= An indication of cost

-’

P Edt Tet & Settings

Creating new compensatory habitat to mitigate for the impacts on habitats of
FCERM schemes undertaken elswhere within 3 region/catchment. This
group has one envircnmental improvement:

Project Summary

Title: River Quaggy enhancement
scheme at Chinbrook Meadows
Location: River Quaggy, London
Borough of Lewist ASES
Technique: Structure
channel realignment and natural
enhancement

Cost of technique: ££££

Overall cost of scheme: EEEE
Benefits: £

Dates: 2002

g

Mitigation Measure(s)
Use of green engineering
techniques instead of hard bank
protection

Improve channel g
to create habitat

phology

How it was delivered
Delivered by: Environment Agency
Partners: Quaggy Waterways
Action Group; Lewisham Council

All images @ Royal ingDHV ight and b
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Throughout this section of the RESTORE
webpage the term ‘environmental
improvement’ is used instead of WFD
‘mitigation measures’. The names of some
mitigation measures are different in
England, Scotland and Northern Ireland.
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How to use this Manual

Workifig ¥¢ { Restoring Meanders to
B Straightened Rivers
! Map of sites |
i i | _ Old channel
RRC Netwslppp Tabular overview of techniques The scheme was designed to allow natural processes to shape —etobe !
-l'l"" A B n'h'.--f.-',m the channel’s features, rather than focusing on creating individual roct ball fég,g

habitat areas.The new channel was over-sized compared to
the existing straight cut, to allow space for the natural features
to develop. It was also anticipated that the burn would actively
adjust its course within the wide corridor between the old cut
to the north and a knoll and new spoil bunds to the south

View projects by site designation | (Figure 1.8.1).

View projects by river name

View projects by technique |

Bestoring meanders to straightened r:ive:l
Enhancing redundant river channels I

N New bund
using excess spoil \

Enhancing straightened river channels I

to beinfilled ||

Revetting and supporting river banks | s Exsting channel I\
Modifying river bed levels, water levels| :

UK examples, Minsgiog ovetend oot | e WL PR ) WR—

Creating ﬂoodplﬂj_tl wetland features I course and the old channel (prior to
it being in-filled). The work was planned
over three main zones, each around

Providing public, private and livestock 4 300-400 m long.

64 techniques, ———
Utilizing spoil excavated from rivers I

37 projects, — |

Bemoving or passing barriers

Archaeological and soil surveys,
hydrological data analysis (flow
measurements and discharge rating
curves) provided valuable baseline
information about the local
catchment conditions.

1.The upper zone had the steepest gradient
(1in 125) and the river was routed through a
new channel in the adjacent agricultural field.

2.The middle zone had a shallower gradient (1 in 333) and the
course was excavated within the obvious relict channel which
remained seasonally wet.

I River South Eskf}

2 to 2 5 ye a rs 0 | d ) View projects by mitigation measu.rl
€ 7 M tOta I C O St Print Manual (low resolution version) v

theRRC.co.uk o e = = |

S E PA' Scottish Matural Heritage

s, ROGR: QU0 °

3.In the lower zone, a new channel was constructed through lower-lying
aariciltiral Galde (1 in 8NN tA tha ~Anfl wiith tha Rivar Canth Eel
slencal fals
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