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Community Catchment Management

Guidelines

The aim of the Guide is
to provide a tool to help
In the development of
local catchment
management plans in
Argyll & Bute.

These plans are seen as
a way of focussing on
the relationship between
biodiversity, habitat
management and the
local community
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Moorand and wetiand

=34

Open water
- Public mads

. Scale 175,000

Rough grazing and bracken

Native woodland (inchuding regeneration)
Conifer plantation (incheding recent clear-fell)
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Issues-Water Framework Directive
« water quality

e river water management
» fisheries management

* habitats and species

e farming

» forestry and woodlands
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The Euchar Catchment
Rural area, low population, small hill farms,
extensive forestry

*Water: quality high with low levels of pollution from a number
of sources

*River management: localised flood control measures,
drainage of wetlands and water abstraction from headwaters
sFisheries: significant drop in fish populations

In common with other catchments.

% PROJECT PART-FINANCED

* e BY THE EUROPEAN UNION

b3 r Europe and Scotkard
Making il wwork together

ooy W



Argyll & Bute Catchment Management

Local v
Biodiversity ¢ ‘k oo e Y Y \‘J' * &

Partnership

Issues:

eHabitats and species: information is patchy

eFarming and Forestry: key activities in the catchment,
management effort focussed now on environmental
Issues

*Recreation: low-key , primarily fishing and walking
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Management objectives:

1.

2.

Water quality: Ensure guidelines for farming, forestry and road
construction are adhered to

River Management: Introduce an integrated approach to flood
management and water abstraction

Fisheries Management: Increase knowledge of population distribution
and requirements of salmonids, reduce threats

Farming: Ensure that current changes in farm support have a beneficial
impact on the ecology of the area

Forestry & woodlands: Restructure conifer plantations and shelterbelts
to increase biodiversity and increase the area of positively managed
native woodlands

Community etc: Minimise any negative impact on the aquatic
environment arising from housing and recreational activity
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Biodiversity

1. Habitats and Species: Extend knowledge of species
status and distribution and develop habitat management plans
to optimise habitat condition for key species

Biodiversity is one of the key indicators of a good

quality environment. The Euchar has a number of

nationally and locally important species:

1. Wych Elm 6. Variety of birds, dippers etc
2. Lichens and Bryophytes 7. Dragon flies/damselflies

3. Otter 8. Pearl-bordered Fritillary

4. Black grouse 9. Water vole

5. Salmon and sea trout '
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Community Action for Biodiversity Phase Il

Demonstration project
Project aim: Engage the local community in biodiversity issues
Objectives:
1. to demonstrate how the community can help conserve local biodiversity
through monitoring what they pour down their sinks- the Sink Link. A
survey with be carried out involving households and the school with each

one monitoring usage for a set period.
2.  to construct a Reedbed and monitor biodiversity activity and water quality

Legacy:

1. An informed community and production of advice in the form of a T-Towel
2. Reedbed.

3. A final report will be produced.
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Opportunities:

Other local catchments

Possible transnational projects with:

1. The Blackwater Catchment in
Co. Kerry —Ireland

1. Sweden- Kustlandett region

For further information:
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River Restoration Centre 7th Annual Conference
Edinburgh April 2006

ECOURBANISM
Gatton Brook

when Is a stream not a stream?

Luke Engleback MLI Principal of Studio Engleback
Gary Grant CEnv MIEEM Director of EcoSchemes Ltd

www.studioengleback.com

www.ecoschemes.co.uk
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DEFINITIONS
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THEORY OF EVOLUTION : Three Principles

e Species interdependence
 The relationship between the organism & its environment

e The dynamic balance of nature

Charles Darwin On the origin of species 1859
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ECOLOGY

« OECOLOGIE Term first used in 1866 by Ernst Haeckel
* Ecology is ‘Scientific Natural History’

e Derived from the Greek Oikos -meaning:
family household & its daily operations & maintenance

Haeckel viewed living systems as an economic unit
related in mutual conflict as well as in mutual aid
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LANDSCAPE ECOLOGY

A scion of modern ecology that looks at the
Inter-relationships between man & both
open & built up landscapes
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ECOURBANISM

* An Holistic approach to urban design

e This means looking beyond city boundaries

“Ecourbanism... addresses the development of

multi-dimensional sustainable communities designed

to be harmonious and balanced environments.”

Miguel Ruano 1999
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The overarching issue
of sustainability...
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SUSTAINABLE DEVELOPMENT

A country's abllity to develop more sustainably depends on
the capacity of its people and institutions to understand
complex environment and development issues so that they

can make the right development choices

Agenda 21 RIio Earth Summit
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SUSTAINABLE DEVELOPMENT

The Schumacher briefing on creating sustainable cities
(1999) argues that cities need to be viewed as a whole...

“...their economies, infrastructure, architecture, social
networks, cultural realities and their environmental base, in
order to grasp the full meaning of sustainable
development”
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INTER-GENERATIONAL EQUITY

“A sustainable city is organised so as to enable all its
citizens to meet their own needs without compromising
the ability of future generations to meet their needs”

Herbert Giradet
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CONTEXT
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CLIMATE CHANGE
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CLIMATE CHANGE

ON THE EDGE

Greenland ice cap breaking up at twice the rate it

was five years ago, says scientist Bush tried to gag

rising sea levels - and climate
change - could be dramatic.
Yet, a few weeks ago, when 1 -
a Nasa climate scientist - tried
totalk to the media about these
issues following a lecture Lhad
given calling for prompt re-
ductions in the emission of
greenhouse gases, the Nasa pub-

st oengleback

behaviowr of the ice streams that
aredraining the Greenland ice
sheet. They show that Green-
land seems to be losing at least

BY JIM HANSEN

200 cubic kilometres of ice a
year. It is different from even
two vears ago, when people still
said the ice sheet was inbalance,

Hundreds of cubic kilometres

Aeingtotha Uping
are
The summer of 2005 all
records for melting in Green-
land. So we may be on the edge.
Our understanding of what is
going on is v w. Today’s
forecasts of el rise use
climate models of the ice sheets
that say they can only disinte-

River Restoration Centre Conference

slowly melt. But what is ha
pening is much mmdynnm.{
Once the ice starts to melt at
the surface, it forms lakes that
emply down crevasses to the bot-
tom of the ice. You get rivers of
water underneath the ice. And
the jce slides towards the ocean.
Our Nasa scientists have
CONTINUED ON PAGE 2
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THE PACE OF CHANGE

« Paleoclimatologists using ice and sea bed cores find
current green house gas levels 36% higher than the
highest levels in the last 500 000 years

e In 25 years time, at current trends, these levels will be 45%
higher - this seems to be fuelled by human actions

o ‘Global Dimming’ may have retarded rate of warming until now

e Current global warming 30 times faster than in past warmings
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CLIMATE CHANGE MEANS PLANNING FOR:

. Threat to landscape health & threat to biodiversity
. Threat to green infrastructure and green services
. Integrated Water Management Systems

. Need for tougher construction to weather storms

. Human comfort and energy management
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HUMAN ISSUES
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HAMONIOUS TOWN & COUNTRY

Good & Bad Government
Two frescos by Lorenzettl 1338-40 Sala del Nove Palazzo Pubbhco Slenna

- [ ,—'_1 o t'\' Las ok ";_ 7
| - o if I} iﬂ ',f A
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Good Government shows town & country working together

(Bad Government shows a desecrated landscape & a ruined town)

River Restoration Centre Conference April 2006



CULTURAL HERITAGE : Planning as a Cultural Act

“Cultural history is an expression of cultural identity it is of truly vital
Importance as it raises the culture, the society and the individual
above the immediate, and places them within the scale of time”

The Belvedere Memorandum (1999)

Concern for cultural identity is reflected in the Maastricht Treaty section 112
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LOCAL DISTINCTIVENESS
Alexander Pope wrote of consulting ‘the genius of the place in all’

Physical

Location
Microclimate
Topography
Natural Processes
Connections

Nature Social

Climate Change Human Action
Biodiversity Cultural Heritage

cosystem Health Community
Air Quality Jobs

Recreation
Health

Energy
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LOCAL DISTINCTIVENESS

The character of a landscape, its sense of place comprises:

The Grain of a landscape

Worked landscapes are always changing but reflect under lying grain such as:
 geology and soils

e drainage

 climate

Landscape Signatures
* responses to soil, slope, climate
* land husbandry responding to natural processes

Cultural heritage can be dynamic - living
 hedges & ditches can be older than buildings
« managed woodlands effect their own rhythm on wildlife

River Restoration Centre Conference April 2006




MULTI FUNCTION
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GREEN INFRASTRUCTURE :

Integrated water management

Sustainable Urban Drainage Systems (SUDS)

. Treating grey and black water

. Retaining moisture in the wider landscape

Enhance and reinforce biodiversity

Enhance energy saving through shelter and passive solar gain
Enhance cooling with vegetation ‘air conditioning’

Green Routes linking recreation areas and the wider countryside

Bio fuel husbandry

st.doengleback River Restoration Centre Conference April 2006
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Built form, planting & waterbodies working together
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ACCESSIBLE NATURAL GREENSPACE STRATEGY

There are links between greenspace, stress reduction & better health:

Access to natura green space

® .
1,000 * ﬁb Tha nature reserve

English nature recommends that people living in towns and cities should have at least :

Accessible natural greenspace less than 300m (5 minutes walk) from home
an accessible 20ha site with 2km of home

an accessible 100ha site with 5km of home

an accessible 500ha site with 10km of home

at least 1ha of local nature reserve for every 1000 people
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SUSTAINABLE URBAN GREENSPACE

CABE Space are now advising on green infrastructure
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CASE STUDY

Holmethorpe, Redhill
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WHAT IS LANDSCAPE ?

« Landscape as scenery
 Landscape specific to place

« Landscape as an expression of culture
« Landscape as a holistic entity

« The Rhythm of the Landscape

« Ecology
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LANDSCAPE CHARACTER
There are 159 landscape character areas in England

Wealden Greensand & Wealden Clay
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LANDSCAPE SIGNATURES
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RURAL WHITE PAPER 2000

m a vigourous and strong policy of protecting the countryside
through redirecting new house building pressure away from
the greenfield sites and maintaining the quality of valued
landscapes while meeting the needs of rural communities

m Implementing a new direction for agricultural support which
takes full account of the environmental benefits which farming
provides

(R a holistic approach for assessing landscape value
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REINFORCE & ENHANCE BIODIVERSITY

Climate change threatens large scale extinctions due to pace of change
We need to build a ‘Noah’s Ark’ in each project

st vengleback River Restoration Centre Conference April 2006



THE SITE

Holmethorpe, Redhill
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HOLMETHORPE SITE
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HISTORIC SITE CONDITIONS

st.doengleback River Restoration Centre Conference April 2006



THE SITE 50 years ago

3 ﬁ
o
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EXISTING SITE CONDITIONS
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EXISTING SITE ECOLOGY
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SITE CONDITIONS

The Lower Lagoon
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SITE CONDITIONS
The Upper Lagoon
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SITE CONDITIONS
The Gatton Brook Outflow
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THE CONCEPT

Holmethorpe, Redhill
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INITIAL CONCEPT
The Brook taken through the site
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CHARACTER ZONES CONCEPT

MIXED USE |NOISE BARRIER)

VILLAS ON AVENUE

THE SOUARE

SOUTH PARK

LAKESIDE/THE ISLAND

REED WALK

FLOOD COMP ENS ATION
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ON LINE/ OFF LINE

Holmethorpe, Redhill
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THE SITE in 2003
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THE BLUE SPINE

Holmethorpe, Redhill
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THE BLUE SPINE - ‘ARCADIA’

Log Stop Damp Verge

to create small pools 2.3 cuts per year

- ._aermc:n
§ hu ﬁ

ﬁuppmed Alders |
Tal’l Herb '

Hoemp Agrimon
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THE BLUE SPINE - ‘CANAL’

Character Zones help urban legibility

Gabion Feature
Stepped wair
for serafion
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THE BLUE SPINE - REEDS
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Reed side residences

Ornamental grasses

Gravel Path
Gabion element

Reed bed

Gabion element
Low wild flower sward
Gravel Path

Pollarded Willows

Birch

Ornamental grasses

Cycle shelter
— rambling rose

st oengleback



ON-LINE
HARD & SOFT

Holmethorpe, Redhill
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GATTON BROOK

Restored Drain
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Strictly Engineering...
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GATTON BROOK

Soft engineering

woven willow banking stop log check weir
soil retained with hessian
ubtil vegetation established

edge markers gravel riffles and
shallow pools

1.8m high railway fencing

meadow species strip

ivy climbing wall
fern pockets in wall

damp meadow species e.g:
cowparsley, hairy willow
herb, meadow sweet,

hemp agrimony etc.

planted bessman roll

st oengleback

1.8m high railway fencing
naturalised climbing plants
e.q. ivy

wild flower meadow sward
{1 cut per year)

Top of bank

woven willow retained stream
side terraces with max 1in7
slopes for damp marginals

log-stop check weirs to
create small pools

planted bessman roll
hard rush flush

yellow flag flush

fern pockets in gabion wall
meadow sward verge

(1 cut per year)

safety railing

River Restoration Centre Conference April 2006



GATTON BROOK ‘Restoration’

Design:

maximises length
accommodates football
creates barrier to
nature reserve

reinforces character

st oengleback

+/- 8Bm high railway
embankment

Reinforced grass
access

Neighbourhood
play area

Stream Corridor with
8m ‘natural process/
access zone each side—

Damp meadow
sward

Dogwood/Elder/
Guelder Rose/
Blackthorn scrub

Amenity
Grassland

Rush mire edge to
stream channel
Pedestrian Link

Lowland Heath
Birches + Pines

Pump Station -
& service access

Scots Pine
(no leaf drop) .
to screen embankment

Acid grassland sward

River Restoration Centre Conference April 2006



GATTON BROOK ‘Restoring’ a profile that never was

T

""_ thom hadge + fence,

pollarded willlow |

dogwood/guelder rose |

maadow sward 2-3 cuts/year
maadow sward 1 cutfyear
rush & sedge mire
tall harb

'ﬂ.lﬂ."“t' meadow sward 1 cut/year
! A

3 )
18+ metre meander aone - &l | o
multi-stage channel | -3 . thl&ll# J

VRIS .- [ rush & sedge mire

stream channel
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GATTON BROOK Restorlng a profile that never was

st oengleback

amenity grass sward

e -n-

'A'awl.ﬁnd ht‘-l

‘_-"l__ 2 J

ilway embankmaent + fence
reinforced grass access track
rush & sedge mire

cycle track
; i II aak fancing
| o mne
ﬁonpl:nd m '.
‘_. g

notched check 'Ami'

“we pmanity grass sward regulary cut

meadow sward 2-3 cuts/year

meaddow swand 1 cullyear

rush & sodge mire
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THE SITE TOMORROW

* River Creation rather than Restoration, linked to HAP Targets
* Linkage of Gatton Brook, Redhill Brook and the Moors project
 Green Infra-structure to reinforce the character of the Green Belt

« Proximity to nature, detail and delight

st.doengleback River Restoration Centre Conference April 2006



www.studioengleback.com www.ecoschemes.co.uk
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5= Stream Naturalization in lllinois, USA:

ﬁ Integrating Geography, Technology and
', Local Communities to Improve Physical and

’ Ecological Habitats in Illinois Streams.

4 Dr. Rebecca Wade o
SR Urban Water Technology Centre &{[R?QEHE?RE

University of Abertay Dundee, UK
Prof. Bruce Rhoads

. 'ﬁi”:
Department of Geography
UIUC, lllinois, USA
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Geomorphology Ecology Engineering

Prof. Bruce Rhoads Prof. Ed Herricks Prof. Marcelo Garcia
: Melinda Daniels John Schwartz Jose Rodriguez
_ g Brendan Belby Jorge Abad
7 Stacey Porter Social Analysis Fabian Bombardelli
David Wilson

Jared Wouters

g

Community Groups
Village of Northbrook

Friends of the Chicago River

Financial support (research) was provided by the STAR program of
the U.S. Environmental Protection Agency (EPA 82-7148-010).
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Stream Naturalization — what Is it?

2z Essentially ‘reverse’ engineering
@ Seeks not to simplify but to increase system complexity

2 Technical Aims

% sustainable, morphologically and hydraulically varied, yet dynamically
stable fluvial systems

@ capable of supporting healthy, biologically diverse aquatic ecosystems

2 Soclal Considerations
@ conceptions of “natural” are community-based and place-specific

@ human interaction with fluvial systems is central to the contemporary and
future “natural” environment in resource-rich settings
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“Healthy” Rivers

Physically Diverse
Non-channelized planform
Meandering

Asymmetric cross-section

Variation in bed-morphology (e.g.
pools and riffles)

@ Promoting mixing

@ Helical motion of flow

@ Qxidation of water cascading off

riffles

Abundant and diverse hydraulic
habitat

2 Biologically Diverse
2 Abundant and diverse aquatic
populations of
% Macroinvertebrates
% Fish Species
# Native riparian and in-channel
vegetation







)

dl€a

U A

[ wienps

(

b
{ T Cheyenne
\prramento yCarson & ol
\;c,‘ u‘ — Y Cobum 1
f e T ¢
e | " derrer i | kichma
3 h ¥
[ e St Louleg P R
f | Jetfersen €ty | Bt \
| Missotri - [ ) \ e
{ | | | Y]
/ 1 o Nashwille \
asanta Fe ; Tenn \ P
thun ) Memphis Columpia
Oklaboma City . A i
Uitle Rock | et \
North ‘ {sisd & -
; | stostgomery:
i Lot s [ w2 b
C}
l L \
9 Tallahassect
A \
NS

Ocean
[

@ Slatuilca?i L'-O‘\ ,lk‘fmmllb —

Scale 1:27,000,000 % |

Albers Equal-Ared Projection | |
standard parallels 28 *30°N amd 45°. 30
- ’

00 Hiome :
Wl

“Chibuatua

MEXICO
\"N!Il'll‘:!

USA

Gulfpf Mexico
|

an

Jstor
v
\r

% ams)
2

|

Location of Study Site;
A small watershed in the Chicago metropolitan

North
Atlantic
Ocean %

S
| el r%w\us
[ *

I
D Nassar

R

Y West Fork of
the North

Branch of the

Chicago River.

mk Northbrook,
lllinois.

The State of Illinois



Broad Project Objectives - Academic

i % understand the fluvial and habitat dynamics of human-
*~ modified streams

7 & explore how urban communities formulate and translate
their environmental vision

.= % examine community-based environmental preferences
. and how they are shaped by and in turn shape science
and technology

'?Case study objectives - Village of Northbrook

Provide an improved Streetscape for the Central Business
27 Areaincluding a river improvement project to improve the
appearance of the whole area




Integrating our science with their plans...

| ﬁ £ U of | group helped to inform the stake holders
© and community on...

s @ Historical landuse record

: @ Historical channel planform

@ Stability of current channel

@ Historical and current flow regime

@ Aquatic diversity and abundance

o




i The Scientific Challenge:
. A Pool-Riffle Design for Straight Urban Streams

@ mimic the spatial variations in hydraulic conditions,

while avoiding deflection of flow toward the channel
banks

& promote self-sustaining morphological units while
providing suitable habitat



__ri_ VRSN W00 |
; Basically: Introduce the forms and functions of a meandermg channel
I~ but keep the stream stralght .and stable
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5" Pre-implementation evaluation...

J 5
N

= @ Helps reduce uncertainty

| ﬁ @ |ndicates potential responses of stream
v

: Information gathering...

g @ Office-based historical analysis and air-photo
Interpretation

@ Fleldwork

@ Collaboration with local stake holders

@ Numerical modeling

@ Physical modeling







Deep pool at Shermer
Road Bridge

© 1999
S o 2001
(d®)
™
Sample «©
Location,

Distance (m)

Year

S m

Fish biomass in g/m? for five sample locations along longitudinal profile of the North Branch of the Chicago River at
Northbrook, lllinois. Fish were found mainly in pool locations prior to naturalization. These data support the use of pool

structures in the naturalization effort.



Voo

Modelling...
Lab testing...
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High Tech Numerical Modelling 5

- .._Iﬁﬂ

0 e =T

Coarse angular stone [10-15 em in diameter) 5 5 m

...... Channel Grade Line

1 m

Riffle

Flat limastona
slabs (0.46 - 1.0 m XY 5-10 cm Z)




0.868

0.438 0

c.008 0.151 0.2595




A A e
Sh i e

ing

D S
0 C
B8 £= O
= CPs 28
M.I m.|en.|
— x o T =0 oD
OO 2 S82¢ ©co >
o O 0 o =2 c X
N S > O o=
= o = =S05 70w
O oV Hhs ®EH
LR z,




Pool and riffle unit
Total of 10 units

These 6 units were
constructed in
December 2001

This section

constructed Spring
2002

10

} g} Northbrook — stream constrained within urban corridor

-
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Because the stream planform is constrained by local developmeé
~worked from within the stream and had the time and machinery to achieV
 accufiate results, &

\
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%> Post-implementation Evaluation...
£ The results...
/¥ = Are the objectives being achieved?

e :
. # Are there negative outcomes?
-2 @ \What are the possible solutions?




Elevation (m) Elevation (m)

Elevation (m)

Post-installation Longitudinal profile surveys
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VILLAGE PRESIDENT'S
ANNUAL MESSAGE - 2003

5“( . “... we continue to show progress in the improved

;  Streetscape of our Central Business Area... The river
Improvement project which included riffles and pools
have had a demonstrable impact on the health of our
river (as verified by the University of lllinois).

gk

2 AWARDS:

2 In March 2003 "Project of the Year Award" from the
American Public Works Association for the central
business district streambank stabilization and river

corridor restoration.”

25 # in May 2003 The Friends of the Chicago River

A recognized Northbrook as "River Champions".

http:/www.northbrook.il.us/files/document/ANNUAL%20MESSAGE%201-13-04.htm




Northbrook! =

April 2006

River Rescue Day - May 13, 2006

The Environmental Quality
Commission invites you to join

torces with the Friends of the
Chicago River in cleaning up

Chicago River. Several sit

avmh 111 th M'
I::e an
m more about

ative plzmts and planting along

along the North Branch of th@

the river banks. Contact Mary
Bernier at 847 272-5050, ext. 247, B -
tor turther information or sign up April 39 at Earth D’w

at the Environmental Quality Commission Booth. &
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THE NEW WIEN RIVER

“ Stadt Wien Oberhofer IB Neukirchen
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B2 introduction

problems

> |
I3 flood control — retention areas
> | river bed restoration
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introduction problems flood control — retention areas river bed restoration

Mauerbach
retention area

. / B e

urban section Wienfluss

=)
a
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Oberhofer IB Neukirchen
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introduction problems ‘ flood control — retention areas
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[gligels[V[eiilesMM problems flood control — retention areas river bed restoration

history

B
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[gligels[V[eiilesMM problems flood control — retention areas river bed restoration

Wienfluss — data

catchment area 230 km?2
within the city of Vienna 57 km?
total length of river course 34 km?2
within the city of Vienna 14 km?2
height of origin 620 m
total drop in height 470 m
slope of river course within the city of Vienna 2 — 8 %o
mean water 250 I/sec
1000 year flood before restoration 635 m3/sec
1000 year flood after improvement in flood retention 540 m3/sec
1000 year flood after completion of WSEK 380 m3/sec

(’Z" ' ~ Stadt Wien Oberhofer IB Neukirchen



introduction problems flood control — retention areas river bed restoration

floods

& “ Stadt Wien Oberhofer IB Neukirchen | I I



introduction problems flood control — retention areas river bed restoration

flood
retention

{l‘ ~ Stadt Wien Oberhofer IB Neukirchen




introduction problems flood control — retention areas river bed restoration

water quality e = 2
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introduction problems flood control — retention areas river bed restoration

river bed

development

(Q“ ~ Stadt Wien Oberhofer IB Neukirchen



introduction problems flood control — retention areas river bed restoration

guestions to be solved

1. How can the retention capacity of the reservoirs be increased and
respectively the flooding of the reservoirs by southern tributaries be avoided

2. To create a setting of appropriate measures for a development towards a
nature — orientated river system for the urban sections of the Wien river and

the Mauerbach

(’Z" ' ~ Stadt Wien Oberhofer IB Neukirchen



introduction | problems i[eleleNelelylifol B CCICHIICI-CEENMN  river bed restoration

retention management before restoration
}\««\f "

T loss of retention volume

f\“d/ "-'ﬂ)l) :

é\ J,I ;° J | [ due to 3 southern tributa{i

Stadt Wien Oberhofer IB Neukirchen




introduction | problems i[eleleNelelylifol B CCICHIICI-CEENMN  river bed restoration

Improvements of retention capacity and retention management
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introduction

> 2 year floods
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problems

flood control — retention areas river bed restoration

Stadt Wien

Oberhofer

IB Neukirchen
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introduction | problems i[eleloNelelylifol B CCICHIICITCIEEMN river bed restoration

bypass
channel *

retention area
Wienfluss

retention area
Wienfluss

Stadt Wien Oberhofer IB Neukirchen



introduction

problems i[elele Melelplife] N C=I(=Tol[oaN-1(-C0 river bed restoration

wien river before the project
wien river before training
wien river today
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introduction | problems ileleloNelolsl il BN I[N R-I(EEMM  river bed restoration

Wienfluss — retention area Auhof, after restoration
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introduction | problems i[eleleNelelylifol B CCICHIICI-CEENMN  river bed restoration
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introduction | problems i[eleleNelelylifol B CCICHIICI-CEENMN  river bed restoration

Wienfluss — retention area
Auhof
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introduction | problems i[eleleNelelylifol B CCICHIICI-CEENMN  river bed restoration

Mauerbach retention area, after restoration
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introduction | problems i[eleleNelelylifol B CCICHIICI-CEENMN  river bed restoration

Mauerbach retention area, after restoration
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introduction | problems i[eleleNelelylifol B CCICHIICI-CEENMN  river bed restoration

Mauerbach retention area, after restoration
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introduction | problems ileleloNelolsl il BN I[N R-I(EEMM  river bed restoration

Mauerbach retention area, after restoration
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introduction | problems flood control — retention areas river bed restoration

1. pilot project — river course, bypass channel

Stadt Wien Oberhofer IB Neukirchen




introduction | problems flood control — retention areas river bed restoration

ecological monitoring before river restoration

experiment on steepest slope
(university of vienna, Dr. H. Kekeis)

(Q‘r" o ~ Stadt Wien Oberhofer IB Neukirchen | | |



introduction | problems flood control — retention areas river bed restoration

1. pilot project - river course, bypass channel
before after

(07 _ Stadt Wien Oberhofer IB Neukirchen | | |



introduction | problems flood control — retention areas river bed restoration

1. pilot project - river course, bypass channel
stone structures

(O? " Stadt Wien Oberhofer IB Neukirchen | | |



introduction | problems flood control — retention areas river bed restoration

1. pilot project - river course, bypass channel
combined stone — timber structures

((‘7> _ Stadt Wien Oberhofer IB Neukirchen | | |



introduction problems flood control — retention areas river bed restoration

1. pilot project - river course, bypass channel
2. monitoring incorporating 1. pilot project

((’> " Stadt Wien Oberhofer IB Neukirchen | | |



introduction problems flood control — retention areas river bed restoration

urban section — river restoration ) {,
1. laboratory tests on the physical modell % t ;.r""'"" o
_ R
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introduction | problems flood control — retention areas river bed restoration

urban section — river restoration
1. laboratory tests on the physical modell
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introduction | problems flood control — retention areas river bed restoration

Wienfluss river restoration — Auhof area
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introduction problems flood control — retention areas river bed restoration

Wienfluss river restoration — Auhof area
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introduction | problems flood control — retention areas river bed restoration

2. pilot project — urban section
Hackingersteg

=
&

“&‘: SEKUNDARSCHWELLEN, o
o R FLUSSBAUSTEINE AUF Rampe

= o ERHALTUNGSWEG BETONFUNDAMENT IN GEHOLZGRUPPEN AUS g =

STRAUCHER BETON FERTIGTEILE LT, DETAILPLAN MORTELBETT VELEGT, WEIDENSTECKHOLZERN (bestand)
STEINGROSSE K1 IV+V
(70-100cm) BERME
BESTAND
LB, 2
BESTANDSSOHLE 60cm STEINSATZ MIT
ORTBETON : FLUSSBAUSTEINEN KIESUNTERLAGE
STREIFENFUNDAMENT KIESUNTERLAGE STEINGROSSE KI. IV+V
OFFNUNG 150mm {70-100em) ABBRUCH (-100m#)
1 STUCK PRO LFM g ORTBETON C20/25/82

= SOHLAUFBAU 80-120cm SOHLSCHWELLE

o STEINSATZ MIT BRUCHSTEINBEROLLUNG MIT KIESFULLUNG BETONFUNDAMENT

o El A TALT ACHTEN,

Q FLUSSBAUSTEINEN GE“';#E‘E;%E'.‘EE% :IL Iﬂ',"gg?n:fm . STEINSATZ MIT

< STEINGROSSE K. W4V FLUSSBAUSTEINEN

| (70-100cm) STEINGROSSE KI IV+V

{70-100em)
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introduction | problems flood control — retention areas river bed restoration

2. pilot project — urban sectlon
Hackingersteg
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introduction | problems flood control — retention areas river bed restoration

2. pilot project — urban section
water quality

(f& ' ~ Stadt Wien Oberhofer IB Neukirchen



introduction | problems flood control — retention areas river bed restoration

2. pilot project — urban section
water quality
competition entry
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introduction | problems flood control — retention areas river bed restoration

2. pilot project
continuation of urban stretch
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introduction | problems flood control — retention areas river bed restoration

future projects
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Location of the Tumut River Catchment

Tumut Catchment Storages
// TumutRiver and Main Tributaries

[ ] Kosciuszko Mational Park

[] TumutRiver Catchment
¢ Tumut g

10 0 10 20 Kilometres
™ e—

Tumut River Floodplain

N
o Tumut W E
Tum ut River
% Tum ut Floodplain
[ Lower Tumut River Subcatchment
[ Lower Tumut River Catchment S
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301,341 km?, mountains (51%) and
hills (29 %), 20 % lowlands.
Population is 57,680,900 with a
density of 190 inhabitants per km?

Due to the variety of geographical
and climate conditions, many kind of
stream typologies coexist, with
Insufficient knowledge about their
reference condition

Main problems are flood protection, hydropower, land reclamation,
overbuilding in floodplains
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THE CHANNEL STRAGHTENING OF THE SANGRO RIVER

p——

VIEW OF THE CHANNELIZATION,
YEAR 1984




Setting of the channel with a double bank protection system




Flood after flood...




The river gets space, sinuosity and “comes back to life”
g @ipontaneously as a consequence of the new dynamic

Y




TYPICAL PROBLEMS OF THE
STRAIGHTNENED STRETCH OF THE
SANGRO RIVER

 PARTIAL DESTRUCTION (FLOODS) OF THE ARTIFICIAL
SETTING:RESTORATION OR SELF-EVOLUTION?

* INCISION (VERTICAL EROSION) OF THE CHANNEL

« ENVIRONMENTAL DEGRADATION AND LOSS OF
RECREATIONAL-TURISTIC AND CONSERVANCY
OPPORTUNITIES

 INCREASE OF THE HYDRAULIC RISK
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BIOLOGICAL AND PHYSICAL IMPACTS

ABSENCE OF RIPARIAN
VEGETATION LOSS OF
HABITATS
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THE "NATURE ALTERNATIVE"
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No riparian vegetation
fssenza. vegetamione Buildings close to the river
. . iparia ' :
Ancient river bed

ALVED MONOCLRSALE, Verchio Shiso
MONOTONIA MORFOLOGICA (pre-canalizzaziop

Starting situation

Channel with a system

of double bank protectio VISION,
S}?&a'ees‘;,%ggﬁp'e connectio zoom di un
Rapporto con la tratto di fiume

piana interrotto

Riparian vegetation

Presenza

Vision

vegetazione a difesa degli

insediamenti

:

M ED FLURTCURSAL £, riparia
DIVERSITA MORFOLOGICA

Channel rom’:TpI . % - «river, through the recovery

connection o
Buon rapporto .
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Tree revetments
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Physical environment recovery

Levee along the

Embankments removal bun(?hngs fo_r settlements
/ in flooding areas

Floodplain recovery

Measures for desired morphology
(f.i. logs, brushes,..)

Lateral excavations to enlarge the chann
(river-floodplain connection)



Stream channel restoration: cross section

Floodplain recovery

Concrete walls removal

/llllﬂloln

Wy AR 2N Wbl

. T R N Wi i o kb

' ,/ - il g‘}lm iiehadh -"3'*_%";‘-"5'"'5;':3'{( 14
A -

X

Channel enlargement,
lateral excavations

Sediment replenishment
(longitudinal profile)




Off-channel ponds:
temporary storage space for
floodwaters




Mostdalenis

Identification of potential natural flood
expansion areas
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Longitudinal profile (sediment replenishment)
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“NATURE ALTERNATIVE":
2 APPROACHES OF ACTION

/ \

Immediate, Gradual,
all measures implemented Iocahze_d Inputs
on the entire stretch for evolution in time
® Flushing (Management of the dam
upstream)

® Partial enbankment removal
® L ocalized channel enlargement

Need for a funding flow in time:

® Controlled management of vegetation
® Maintanance of structures (deflectors, brushes,..)
® Trade-off....



NEXT STEPS

» Define the Restoration Alternatives at a project
level (“Nature”, etc):

— choose between the “immediate” o “gradual”
option

— estimate the channel forming discharge and
define the dam management

— Implement measures for water quality
Improvement

»Predict the effects : hydraulic model/2
dimensional simulation

>
» Executive project

» Monitoring Centre (adaptive management)






Cranfield
UNIVEII??JITY

Silsoe

Engineering Washlands for
Flood Risk Management and
Biodiversity
7th River Restoration Centre Annual
Conference

Joe Morris, Tim Hess, David Gowing,
Peter Leeds Harrison
(see paper and references)



Report on two projects

1. Integrated washlands for
flood risk management
and biodiversity:

- funded by English Nature
and Defra

2. Integrated floodplain
management: revisiting
flood defence schemes:

- funded by
ESRC/NERC/EPSRC




Integrated Washlands

1 Context
1 Aim
- guidance and inform
policy
1 Objectives
- scope for integration
- actions to achieve
Integration
1 Approach
- Classification system
- Suitable interventions

- Survey of perception of
managers

- Case studies
- Workshop




What is a Washland?

1 | and that is periodically flooded by a
r'iver' or STr'eClm (The Concise Oxford Dictionary, 2001)




Washland Definition

An area of the
floodplain that is
allowed to flood or is
deliberately flooded by
a river or stream for
flood management

purposes, with potential
to form a wetland
habitat.




Washland Objectives

Flood managers Conservation managers
1 Reduce flood risk by @ Enhance biodiversity by
- Reducing & delaying - Achieving seasonally deep
peak flows surface and/or shallow
- Separating conveyance surface water flooding
and storage - Retaining high water levels in
- Storing flood water ground and ditches
- Maintaining a storage - Assuring water quality
facility - Securing non-water
Hydraulic control for flood ST
 risk management 1 Water |level management

for habitats




Classification of Washlands

Habitat
Matrix
Vegetation Types

defined
by flooding
and soil wetnhess

Menu of
'nterventions regimes

Actions to modify
flood and wetness
regimes




Key characteristics

1 Water entering storage || @ Water leaving
- At what 'stage’ / storage
discharge it starts to - At what rate it leaves
enter storage
- At what rate it enters - At what level it stops leaving
(dead storage)

1 Determine ......
- Degree of flood control
- Frequency of washland inundation
- Duration of washland inundation




Inflow (to the washland)

1 Uncontrolled inflow

L. b T W o B
: S8 ¥ H ."'-lli\ir "'?.Ff.l i . ‘F‘- ¥ \rr '.’ )
- ! v Wi B "

- g ...l.-...-l R . ! ..JM"\IM.. y
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Twyford Brook, Derbyshire (Photo T.M. Hess)



Inflow

2. Fixed controlled inflow

Walton Lake, Milton Keynes (photo T.M. Hess) River Trent Overtopping Flood Banks at Beckingham
Marshes, Gainsborough (photo Environment Agency)



Inflow

3. Variable controlled inflow
Stage

Discharge

Harbertonford (photo N Bannister) Saundby Beck (photo T.M. Hess)



Outflow (from washland)

1. Uncontrolled gravity return flow




Outflow

2. Downstream fixed controlled gravity
Jow

Flood banks

Flood storage area

Flapped outfall




Outflow

3. Controlled return flow

Saundby Beck (Beckingham Marsh) (photo T.M. Hess)



Hydraulic matrix

Uncontrolled Fixed Variable
inflow controlled controlled
inflow inflow
Uncontrolled 1 2 3
gravity return (Long Eau)
Fixed controlled 5 6
gravity return (Coombe Hill)
Controlled 8 9
return (Beckingham  (Harbertonford)
\YETE) (Leigh Barrier)

Hydraulic control for flood risk management




Classification of Washlands

7 N\
/

Habitat
Matrix
Vegetation Types

defined
by flooding
Menu Qf and soil wetness
Interventior.s regimes

Actions to modify

flood and wetness
regimes



Habitat Matrix

Winter
Flooding
Only

Winter
and
Summer
Flooding

Rapid
soil
drainage

Moderate
soil
drainage

Slow soil
drainage

Rapid
soil
drainage

Moderate
soil
drainage

Slow soil
drainage

Short
duration
flooding

Medium
duration
flooding

Long
duration
flooding

1
Arable,
Pasture,

Hay
meadow,
Woodland

2
Pasture,
Hay
meadow,
Woodland

3
Pasture,
Woodland

4
Hay
meadow,
Pasture,
Woodland

5
Pasture,
Woodland

6
Pasture,
Woodland

7
Hay
meadow,
Pasture,
Woodland

8
Pasture,
Woodland

9
Pasture,
Swamp,

Woodland

10
Pasture,
Woodland

11
Pasture,
Woodland,
Swamp

13
Pasture,
Woodland

14
Pasture,
Woodland

15
Swamp,
Pasture,

Woodland

16
Swamp,
Woodland

17
Swamp




VVHuerﬂoodlngonIy

Floodlng atanytlme of year

| | e
drainage drainage drainage drainage drainage drainage
Short
duration

Flooding

Medium
duration
Flooding

Long
duration
Flooding

Arabm
Pasture
Hay meadow
W oodland

7
Hay meadow
Pasture
Woodland

13
Pasture
W oodland

Pasture

Hay meadow

Woodland

8
Pasture
W oodland

14
Pasture
W oodland

Pasture
Woodland

9
Pasture
Swamp

Woodland

15
Swamp
Pasture

Woodland

HayIWeadow

Pasture
Woodland

10
Pasture
woodland

16
Swamp
Woodland

VVoodIand
Pasture

11
Pasture
W oodland
Swamp

Swamp
Pasture
Woodland

12
Swamp
Pasture




Additional considerations for
fauna

3 Requirements very
site specific

2 Generalisations less
useful

2 Tssues include:
- Size
- Disturbance
- Connectivity




Hydrological management for
conservation

1 High quality wetlands
require: 1 All washlands have some

form of management

- water to be retained ® Engineering
outside flood periods  interventions may be

1 Design for excess heeded
capacity

- water distribution
through the site

1 Soil permeability A

1 0On-going management £




Classification of Washlands

Habitat
’ ‘ Matrix
Vegetation Types
defined

by flooding
Menu of ai'd soil wetness

Interventions regimes

Actions to modify
flood and wetness
regimes

v




Interventions

1 Interventions tfo modify
the frequency/duration
of washland flooding and
the downstream
hydrograph, eg:

- setback,
- decreased channel
maintenance

1 Interventions to modify
the washland soil
drainage condition, eg:

- changes in pumping
regimes
- create scrapes




Classification of Washlands

Habitat
’ ‘ Matrix
Vegetation Types
defined

by flooding
Menu of ai'd soil wetness

Interventions regimes

Actions to modify
flood and wetness
regimes

v




Classification by Benefit Type

4 Flood Management
Washlands

2 Conservation
Washland

# Integrated
Washland




Example of Flood Management
Washland: Beckingham Marsh, Notts

1 1000ha

% Hydraulic Type 8
embankments, sluice,
pumps

1 2-3 days floods,
winter, 1 in 10 years

1 Arable and grass

1 Enhancement for
waterfowl

_




Example of Conservation Washland :
Long Eau, Linc

15 ha

Hydraulic Type 1
setback embankments

3-4 days floods, winter,
3-4 times annually

Grassland

Enhance general
biodiversity on wet
grassland



Example of Integrated Washland
: Harbertonford, Devon

1 3.5 ha
1 Hydraulic Type 9:
dam, sluices, scrapes

1 2-3 days floods,
winter and summer,
1:10 year design

1 Grass and woodland

1 'recreate natural
washland'




Conclusions

1 Classification to reflect
objectives

1 Scope for Synergy
- Both synergy and conflict §s
- Design for Integration. [
- Land use and management

1 Appraisal, Funding and
Administration

1 Skills, Knowledge and
Understanding




Recommendations to exploit
synergy

1 Promote integrated,
catchment scale
approach

1 Engage multiple
stakeholders

% Review appraisal
methods

1 Review funding
mechanisms

1 Provide experience-
__based guidance




Integrated land and
water management in
floodplains:

revisiting agricultural
flood defence schemes
in England and Wales

Cranfield University,
Open University,
River Restoration Centre
Environmental Solutions

*Contact: |.morris@cranfield.ac.uk, tel 01525 863309




1Context
1AM
#Research
uestions
1 Approach

1Q0utcomes




Thanks

1 j.morris@cranfield.ac.uk
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The River Rhine

- Safety measures meet ecology and
vice versa -

Ute Menke
Ministry of Transport, Public Works and
Water Management (RWS-RIZA) /

European Centre for River Restoration (ECRR)
The Netherlands




S‘ y RRC Annual Conference,
ECRR

25-28 April, Edinburgh (Scotland)

The River Rhine basin - elevation and “parts”

Working areas in the river Rhine District

Source in the Alps at more than
2500 m above sea level;

Rhine Delta in NL at sea level.

Stream length: 1320 km;
Surface: ca. 200,000 square km;
Inhabitants: 58 million
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RRC Annual Conference,

The River Rhine basin - cross section

Elevation
ME +m

2341

Tomases

25-28 April, Edinburgh (Scotland)

rraln Inflosss from

20009 — — — — — — — — — — — — —
the right
-+— “orderrhain
- rmaln Infloes from
i
Lo R S Ttheleft
-+— Hintarrhain Adrg ——»
1000 __ e |
Y 5§
3 %% & =
¥ & ¥ =3
s00— |— _8_EA - L " e
— N B3
’ i lle
i ! ; 1=
0 | i3 - i [ | . . I, il
0 10 200 00 44K R0 Bx T 800 Q00 00 1100 km
Kllometras & | | } | } | | | |-
fram Constancs 0 100 200 300 40K R &) 00 00 900 km
&l pine Lake High Lipper Rhine A Iddle Liwi er Delta Rhing
Rhine q-:uns-tar?cﬁ.- Rhine Rhina Rhine
| | | | [
| | | | | | T
Average

338m3/s

discharge

1260m3/s

2270m3/s

=3

* Upstream fed by
glaciers (2% of
total)

* Downstream fed
by precipitation

- Discharge
pattern through
the year relatively
even

* High discharge
in winter and early

» summer months
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RRC Annual Conference, S
| 25-28 April, Edinburgh (Scotland) %
"""" The River Rhine basin
- 450 dams

- weir with lock
- weir

- reservoir dam



g y RRC Annual Conference,
ECRR

25-28 April, Edinburgh (Scotland)

: ' . ... 1838 |The River Rhine basin

o & Philippsburg
ermersheim

{ RuRRheim

,
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3
D
:

]
o

. ‘ Leopoldshafen

Lauterbaourg
r
T

ffﬁ e Steinmauern
from: www.iksr.org
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Loss of retention areas in the Upper Rhine area
km?
L= - -
600 — R | "...m_ _.____ ,_ _____________,-_ _..__ _._.._.. .._.._

400 - 5 .- - - - -

200 - B : : - L . e A L

0

1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 1996
B Verbleibendes Uberschwemmungsgebiet ~ Remained flood plain area

l:' Verlust durch Ausbau bis Iffezheim Loss of construction works until Iffezheim
[ 1 Verlust durch Erosion (Basel — Breisach) Loss due to erosion

[::J Verlust durch Deichbau (HONSELL/TULLA) Loss of dike building (Honsell/Tulla)



’ECRR u ! 5{ . .Mannheim

Rheinland-Pfalz: ©O Measures; of the RAP
@ Polder Waldsee / Altrip / Neuhofen (May 2005)
O Polder Kollerinsel O
O Polder Flotzgriin Q‘DKarlsruhe
@ Polder Mechtersheim . , :
@ \Worth / Jockgrim o/ b Rastatt I?)aden.—Wurtte_mberg.
@ Polder Neupotz ) RISNSEENANSE
O Polder Daxlander Au - O ® Elisabethenwort )
7 | @ Bellenkopf / Rappenwort
Strasbourg [] O Polder Sollingen / Greffern
Erance: /j) @ Polder Freistett
O Polder Moder [/ I:IOffenburg O Kulturwehr Kehl / Straf8burg
O Polder Erstein (%’ © Polder AEITELT .
O Sonderbetrieb dey : :;:Ihenhe(;m / Meissenheim
: zmiindung
Rheinkraftwerke ’ ® Wyhl / Weiswei
@ Polder Breisach / Burkheim
p L] @ Kulturwehr Breisach
? @ Riickhalteraum Weil-Breisach

O implemented
O under construction

(] @ planned
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Flood protection measures-midstream

Lohrwardt 500ha’20Mil m?

Bislicher Insel 1100ha/50Mil m”

Orsoy-Land 220ha/10Mil m?

3 DLUlishurg

Erdald o Miindelheim 1 50ha/5Mil m

livericher Bruch G00has/25Mil m?

Newss O O Ddssaldort

Itter-Himmelgeist S0hal2hil m?

Monheim 200ha/8Mil m®

Worringer Bruch 600ha/13Mil m?

W O L everkusen

Kdln-Langel 500ha/t0Mil m?

Miederkasseal 35ha Ml m?

— e 0 Konigswimar
Dike Dike 1o be Retantion
reconstructed area
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Netherlands above average sea level
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Part of the Netherlands subject to
flooding by dike failure $ e[

Germany

s B J
AT, f
o e s .
% 3 [ - - (.Y '
i b . i + i
- . S T -‘_r
; 5 \.-‘"\5 -"l :.___" ,—._ b ;J
e i
Belgium T
:
i !
; -J""

—— Flooded part of The Netherlands when dike
breach occurs
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Policy development

-+ 1987: NGO's Black Stork
- 1992: WWEF “Living rivers”

*+ 1993: Target to restore 7000 ha is set in The
Netherlands

»+ 1993 +1995: Flood events in Rhine and Meuse
---> Political attention for rivers & floodplains
* "Room for the rivers"”
* Raising dykes only as a last option
- after 2000: EU Directives; Dutch SP key decision,
watermgt 21rst century
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Basic package of preferred alternatives
-Spatial Planning key decision-

* First implementation steps up till 2015
* No retention

* In 2015 reconsideration of river discharges and sea
level rise due to climate change

» Landscape, nature and cultural heritage limit measures
in present floodplains

* Optimal use of potential win-win situations (ppp)
» Anticipating to physical planning on the long term
» Long term visions still optional

» Contributing to Natura 2000
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Basic package-Spatial Planning key decision-

L
* 1 green river (by-pass)

+ 2 wetland development projects

» Accepted higher water levels in the delta area
» 22 km (summer) riverbed deepening

* 47 km dike elevation

* 84 km dike reinforcement

» 77 km lowering of groynes

* 9 floodplain reconstructions
» 3 obstruction removals
* 6 outside winter dike project:
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Basic package Spatial Planning key decision -
examples of measures (between winter dikes)

Rising dikes (if no
other option exists)

Lowering of floodplains Remove hydraulic obstacles
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Basic package Spatial Planning key decision -
examples of measures (outside winter dikes)

Retention areas

Green river/bypass

Dike relocation
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Basic package Spatial Planning key decision -
results

- Extension of 1,800 ha natural habitats
+ 25 million m3 soil removal

» 10 million m3 mining of sand and clay
suitable for construction

* 9 million m3 new water storage capacity
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The "metamorphosis” of the
Vreugderijkerwaard floodplain




S\ y RRC Annual Conference,
ECRR

25-28 April, Edinburgh (Scotland)

Objectives to implement a secondary channel

- Conservation of river dune

+ Development of low-lying wet meadows, more
dynamics along the sec. Channel

» Spawning habitat for fish; feeding area for
water birds

- Recreational use
* Flood peak reduction

» No monitoring results yet, but good
experiences from similar projects



S‘ y RRC Annual Conference,
ECRR

25-28 April, Edinburgh (Scotland)

More impressions of the
Vreugderijkerwaard floodplain
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Making "Room for the River” in

The Netherlands esgtellite imgge 19: .
{: bottlenecks

| ~ 2

Arnhem

Nijmegen
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Urban Development
Arnhem 1830-2000

'f

Malburgen
b 4

i

1830 Z‘E)OO
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More impressions of the Bakenhof
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Har'mgvllet sluices_- ajar

".-

e Ul lSllla“ |

e u..:-l'-'ﬁ"‘ : . .

--.ij-ﬁﬂ

Haringvliet sluices
1970

Oosterschelde storm surge barrier
1985
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Effects "Delta works" on the former
esTuamnegnvur_onmen‘r

@ Westernscheldt
m Easternscheldt
O Delta lakes

HECTARES

0+
1856 1910 1938 1960 1978 1988 1995
YEAR

Blocking of
migration routes
fish

Bank erosion
%%@

Eutrophication and
algal bloom in
Krammer-Volkerak
(Bergen op Zoom)
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=

Haringvliet sluices - ajar

Zero- Broken- Controllad- Stormsurge-
altarnatlye Hde tida barrles

100 35
g X
Bo

= ~ " —
e | [

50-225

Ecolagical rehahbilitation 10 50 225-350

Cazsk= [ Eurp )

benefits :

sustainable estuarine
biotopes (already on
short term)

savings on dredging (long
term only)

compensation
measures:

relocation of intakes for
drinking and agricultural
water

dredging to ensure
access to harbours
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Conclusions (1)

> River system approach to find most
suitable areas for flood protection
measures

> Besides safety and nature, landscape
quality plays a prominent role

> Plans are becoming (more) multi-
functional and public participation is
normal business
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Conclusions (2)

> More parts of the planning cycle are
covered in projects (past: maintenance
and design; now: development of visions,
policy development, planning, evaluation,
realisation)

> Knowledge exchange within North-
West Europe through EU-projects

(e.g. www.science.ru.nl/pub/faf; www.sdfproject.nl)
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Thank you
for your
attention.




Achieving Favourable Condition on the

Somerset Levels and Moors
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Introduction

Internal Drainage Boards
(IDBs) in Somerset

Water level management and
Favourable Condition

Issues and opportunities for
wet grassland management in
Somerset

SouithlakerMoor

Southlake Moor



Water Level Management on the
Somerset Levels and Moors

« |DBs manage water levels in
floodplain areas and have duties
to conservation and wetland
management

« Water Level Management Plans
provide framework for achieving
farming, flood management and
conservation objectives —
including favourable condition

IDB's Iin Somerset




Water Level Management on the Somerset Levels and Moors

: Somerset IDB Districts
i Priority SSSI (WLMP)
=\ N Non-priority SSSI (WLMP)
= Main River
(EA)
Viewed Rhynes
3 (IDB)
Somerset Levels and Moors
: (South of the Mendip Hills)
. RN SN IDB Districts = 55,000 ha
KR Main River =492 km
M Saks IDB Viewed Rhynes = 1,178 km
OB -~ Wetland SSSI = 8,000 ha

NS ~—1__ Priority Wetland SSSI =6,680 ha



Somerset Levels and Moors

The largest remaining area
of lowland wet grassland in
the UK

The Levels and Moors include:
— 23 SSSis
— 2 SPA and Ramsar sites

— 60,000 ha of potential habitat
— 8,000 ha in protected areas

National wet grassland resource: Wik
Historical — 1,200,000 ha
Remaining — 220,000 ha
High conservation value — 20,000 ha




Somerset Levels
and Moors

Important for:

— Species rich grasslands

— Aquatic plants and insects
— Breeding birds

— Wintering ducks and waders

— Otters, water voles and other
wetland species




Somerset Levels
and Moors

Important for:

— Species rich grasslands

— Aquatic plants and insects
— Breeding birds

— Wintering ducks and waders

— Otters, water voles and other
wetland species




Somerset Levels
and Moors

Important for:
Species rich grasslands
Aquatic plants and insects
Breeding birds
Wintering ducks and waders

Otters, water voles and other
wetland species




Somerset Levels
and Moors

Important for:

— Species rich grasslands

— Aquatic plants and insects
— Breeding birds

— Wintering ducks and waders

— Oitters, Water_voles and other  peud = apina T L F ﬁ;:_f g sie T e
wetland species £




Somerset Levels
and Moors

Important for:

— Species rich grasslands

— Aquatic plants and insects
— Breeding birds

— Wintering ducks and waders

— Otters, water voles and other
wetland species




Wetland archaeology
on the peat moors

Somerset has more waterlogged
prehistoric Scheduled Monuments
than the whole of the rest of England

At risk from peat wastage (oxidation):
— 50 cm per 100 years under pasture

— 1to 2 cm per year under arable

~ Abbot's Way neolithic trackway
Somerset Levels Project




— Special habitats and features of a

SSSl are in a healthy state and are
being conserved for the future by
appropriate management

Government Target

— 95% of all SSSis in favourable or

unfavourable recovering condition
by the year 2010

— Currently less than 50% of the

8,000 ha of wetland SSSI in
Somerset is achieving this target




Water level management and
Favourable Condition

Water level management should:

e Support summer grazing and farming

activities
 Maintain soil wetness Aller Moor
* Prevent low water levels in winter West Sedgemoor

* Provide suitable habitat wintering and
breeding wetland birds

 Manage ditches sensitively to retain
habitat features and diversity

 Promote good water quality

e Control invasive plants




Low winter water levels

Water level management and
Favourable Condition
Water level management should:

e Support summer grazing and farming
activities

Moorlinch

e Maintain soil wetness
e Prevent low water levels in winter

* Provide suitable habitat wintering and
breeding wetland birds

 Manage ditches sensitively to retain
habitat features and diversity

 Promote good water quality

e Control invasive plants




Undershot door -
minimum control

Water level management and
Favourable Condition

P e

Water level management should:

e Support summer grazing and farming
activities

 Maintain soil wethess Kings Sedgemoor

e Prevent low water levels in winter

* Provide suitable habitat wintering and
breeding wetland birds

 Manage ditches sensitively to retain
habitat features and diversity

 Promote good water quality

e Control invasive plants




Water level management and
Favourable Condition

Water level management should:

e Support summer grazing and farming

activities &
 Maintain soil wetness West Sedgemoor
* Prevent low water levels in winter COnieniEeE

* Provide suitable habitat wintering and
breeding wetland birds

 Manage ditches sensitively to retain
habitat features and diversity

 Promote good water quality

e Control invasive plants




Working In Partnership

IDBs are working in partnership with: SD

 English Nature BC
« Defra (Rural Development Service)

. ENGLISH
 Environment Agency NATURE
 Landowners/managers Q

defra

. ocal communities

Conservation organisations



.to develop integrated
whole moor management
systems

Aims:

— Work with existing topography,
hydrology and ecology

West Sedgémoor.

Curry Moor
— Operate at appropriate scales

— Promote floodplain (ecosystem)
functions and services




Integrated whole moor management systems

Learn from the management of Raised
Water Level Areas (ESA Tier 3)

(1,750 ha currently in RWLA schemes)

."-,5

ﬁst Sed;gemoor'Water Level
Management Improvements Sche;:‘x

Main River Direction of flow (all year) Hydrological Blocks
—) FEEEE Withy Beds
RWLAs

.| Viewed Rhynes Direction of flow (summer)
| | — Main Moor

IDB District Direction of flow (winter) Wick Moor

West Moor




Integrated whole moor management systems

Existing Ecology - Species rich fields on West Sedgemoor

Used to define land and water level management objectives
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Integrated whole moor management systems

Existing topography — land levels on West Sedgemoor

Used to define land and water level management objectives

Elevation (mAOD)

[ l7s-80
575
Bl:76
e
072
[ les-70
[ lc6-68
Plcs-66
Hlc:2-cs
G062
[ lss-80
Is6-58

West Sedgemoor @m

Bare Farth Dicital Flevation Maodel —




Integrated whole moor management systems

High Level Stewardship (HLS) options;; .

-d-ﬁh'ﬂh——-

key! HLS op’ﬂons f(')r So ers"e"f”llevels and Moo =
Wet grassland for wrnt—er-l ng waders“"& WTldTer

i.“‘,;-'. HK9&,,,,‘ | ';':;; ‘n?@%’[ﬁ]’*&fl@ﬂ of Wet grassland

"{,fdr’bre H-_,‘I. ;- .'hwﬁig{'ﬂ L= | ‘_.'I L SR £335‘/ha"

Plus HLS*sunnlem ents” T ;-'a“. ,;»‘--ij:;. ;g?-*'“’j
HKiQﬁF?alsed V\iater level sﬂpplement & w":BBO/Ha
H@/ls lnundatlon grassland“supplement = £85/ha
HK18 Supplement for hay makmg Lt £75/ha

2 *HR6 Supplementff"_FSmall flelds :l.-.ii.l “£35/ha’

.-.‘:’:IHRZ Supplement for difficult sites - "’ ' *£50/ha }', "

ldRB, UpplePﬁlen forgroup appllcatlons £10/ha\ o
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Integrated whole moor management systems

Target High Level Stewardship (HLS) options
to support objectives

SN Ao Bl \_eee( /S
- Eco-hydrological assessment of the potential for
conservation management on West Sedgemoor SS
—|_Consultation Draft - Sept 2005

rliacne JL"‘““*—.,_\ . .‘--— AN 2

} X

gemoor HLS Options

HC18 - M of high value orchards

HKT - ion of species rich i-natural

{HEES HKAO - Maintenance of wet grassland for wintering waders and wildiow
HK3 - Maintenance of wet grasskand for breeding waders (mix of late hay cuts/summaer grazing and spring to autumn grazing)
HKS - Maintenance of wet grassland for breeding wadess (late hay cuts & summer grazing)

W HK® - Maintenance of wet grassiand for breeding waders (spring to autumn grazing)
I HQ8 - Creation of fen




Integrated whole moor management systems

Identify Capital Improvements Schemes
(e.g. West Sedgemoor Scheme)
— Minimise water control structures, bunds and hydrological blocks

— Restore connectivity in ditch system
— Move floodwater away from houses and roads

West Sedgemoor Water Level \ A ol R P g
West Sedgemoar Pumping Station: \ 3 .\ 2

 Management Improvements Scheme: G R R Y Cppb s SNl AN
o Y e ey e b P P i mmn:mn weir 0\ -,
) g /‘_,,/" March 2006 VN ’.’"‘_ﬂ—«\\\ Nov il ,/ ' Middle Draln: Now tilting welr structure ',

\=Pink = Phase 1: Water Level Control Improvements PR R g "‘k [ B
~.s._ Orange = Phase 2: Irrigation and Drainage Improvements - - /'""\%‘ 2 Eastem Rhyne Extension | Twenty Acse Clyse:
._~Yellow = Phase 3: Back Ditch & Northside Control Structures ‘= . LN Q\'v k i Pafistlah et
- =l el 1 N £ AL 3 ‘ J

ot / " h' el
X LA e

4 Sath Hill Tilting Weir: |- e
, % New structure=———"

Samiceel TE ST

% _—— Ot HIlE Replace penning— — \
> ~boards with tilting weir

S
=
0 e’-h_:."',—":"/

e
TChannel improvemants .~ —
= e,

. X
T Widness Rhyne:
\Qlunml Improvements M

D G 3
O S ;



Integrated whole moor management systems

Restore floodplain connectivity
(e.g. Southlake Warping Scheme)

LR
il g i8] g a8
S 46 Q 46
| P e R N
g 3 s 3
ﬁ ll 30 — - 3.0 .
1) ' o'\’oas@ '5)09 '\,?rz? '\(fé) '\,@é '\7§ 'f@ '\/OG § QéJ '\7§ QQ? gé '~7§ §§
SouthlakeSIume ' u“ Uik T e e °© & & T I J
New tilting weir structure with wide | EX|St|n9 RWLA Proposed Warplng
operatlng range <\ Southlake Water Level Management Improvernents and\l‘iegpﬁf;tfsn P'rojectu

Warping on Southlake



Integrated whole moor management systems

Agreed Water Level Management Plan

Southlake Project

Southlake Project

Water Level Management Improvements and Restoration Scheme
Somerset Levels & Moors Multi Agency Project

Water Level Management Improvements and Restoration Scheme
Somerset Levels & Moors Multi Agency Project

hoars.

Parrett IDB Southlake Project

A review of existing water level management practices on Southlake Moor has idertifed the
capital improvem ents and operstional changes necessary to support Higher Level Steswand shi
agreements across the moor and to achieve favourable condition for the 551 The proj
water level management schem e for Southlake will provide modern effective contral
that will enhance water level contral and improve operstional and public safety. T
will also provide a fexible managemert system that allows management pra
resiewed and adapted in response to changing conditions and recguirem ents.

The Southlake Projedt is part of a wider Somerset Levels and Moors initist
develop sustainable and integrated sydems for land and water level manag
conservation, fanming and local communities. This approach reflects the esse
and water level management pradices play in maintaining the conservation and fal
irterests of the internationally important wet grassland habitsts on the Somerset Levels and

Site Description

Southlake boor comprises 195 ha of lowland wet
grazsland located in the heart of the Parrett
floodplain. The moor & enclosed by 12" century
mediewal flood embankments (including Burrom
Mfall and Challis Wall) and &= designated as a Site
of Special Scientific Interest (SSS0 for it
wintering and breeding birds and diverse wetland
plant and irgect communities. Southlake ako
forms part of the Somerset Level and Moors SPA
and Ramsar site. One of the reasons Southldoe
hoor 5551 & currently in unfawourable condition
i becaee the site i no longer warped during
winter.  Warping on Southlde & a faditional
agricultural practice  invohing the  controlled
flooding of the moor between January and March
to bring nutrient rich sediment from the river onto
the fields. Warping alzo offers  significant
conservation benefits for both Southladie and the
wider Farrett floodplain by providing excellent
mozting and feeding habitats for large numbers of
wintering wiil dfowsl and waders. Warping was a
regular feature on Southldce until 1995, when the
poor condiion of control structures and concerns
ower operational safety meant the practice was
diz continued.

Grazing on Soutblake

Southlake Moor

Water Level Management and
Favourable Condition

The nature conservation irterest of Southlake
are dependent on  appropriate  water  lewel
management practices to maintain high ground
wiater tables and soil metness throughout the year.
Water lewvel management must ako support
extensive lon input grazing systems that are
eszantial to the maintenance of wet graszland
habitats and cons envation interests.

W ater level management practices should:

« Support summer grazing and appropriate
farming activities;

*  Provide roosting and feeding habitak for
wintering birds;

#  Frovide nesting and feading habitats for
breeding birds;

+  Protect ditch habitats and maindain s il
wetness;

* Maintain a diverse range of aquatic habitats;

« Fromote good water quality.

Proposed Scheme

The propozed water level management scheme
aims to restore the water control infrastructure on

thlake, in order to improwve water level
ment throughout the wear and enable the
jon of winter marping. It ako aims to
ng onthe moor through sutable agri-
chemes and provide additional
ment related benefis for the
archeologically and landscape
3.

nd hydrological assessments
that warping from the Souwny
nnel would provide a more
far armangement than warping
arrett.

enefie of warping from the Soun

cure freshwater supply with less fidal
ence than the Parrett;

Aomain river feed at a more suitable level fo
improwe control and reduce the infloaw of
debris on tothe maoor;

Safe structires with fewer operational and
maintenance requirements;

The opportunity to attenuate pedc flows from
the Sowy for the beneft of nature
conservation and for the short-term storage of
winter flo odwater;

Improved zummer irrigation and water lawvel
control.

Warping from the Sowne will be combined with a
whole moor management system that will use the
primary structures to control water lewels across
the moor.  This system will replace the existing
Raked Water Level Area, reduce the number of
structures and improwe water lewel control in both
winter and summer.

‘Warping on Southlake

Scheme Implementation

The Southldoe Froject has been developed by the
Farrett IRB {which includes the original Othery,
Middlezoy and W estorzoyland DB and Aller Moor
IDB) in parnership with Engleh Mature, the
Emvironment Agency and Defra (RDS) and in
consultation with landowners and managers. The
zcheme iz considered necessary  for  the
management of the designated site and for the
maintenance of the wildlfe and landscape
interests ofthe area. twill ako enable farmers to
erter land on the moor into Higher Lewel
Stanmardship agreements.

The capital improvement works on Southlake
were started by the Environment Agency in 2005,
with the replacement of two control structures.
The IDB propozes to complete the scheme in
20062007, including the corstruction of 3 new
inlzt from the Sowne and refurbis hment of Challis
Mall Shices. Minor operational improvements
have already bean implementad on Southladoe and
the zcheme i expected to be fully operational in
winter 2007,

irg
range — Southlake Sluice
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Thank You
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