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Annex |: Presentation on A first attempt to approximate Europe’s sediment budget by Ramon J.
Batalla, University of Lleida, Catalonia, Spain and Philip N. Owens, National Soil Resources
Institute, Cranfield University, UK

A first attempt to approximate
Europe’s sediment budget

Ramon 1. Batalla
University of Lieida, Catalonia, Spain
rbatallaEmacs, udles

Philip N, Dwens
National Soil Resources Institute, Cranfield University, UK
philip. owens Bhbsr ac.uk

Objective

To enhance the awareness of the extend of the European
sediment issue by providing a first approximation of
Europe’s sediment budget

* The budget is based on estimates of scil erosion, sediment yield,
n = and in oilrs,
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How much is being eroded from rocks
and soils and delivered to rivers?

« 100 t krmr? year ! x 75% of Europe's area (6 x 10°
k) = 450 x 105 t y ! (Humid Northern Europe)

« 500 t krr? year! ¥ 20% of Europe's area (6 x 10°
k) = 600 x 10° t y! (Mediterranean humid Mid-
Southern Europe)

= 2500 thme year ! x 5% of Europe's area (6 x*10°
km<) = 750 x 106 t y'! (Semiarid Southern Europe)

Total: 1800 x 10° t y!
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How much is being delivered from rivers to the seas?

1ty v WFakd, 10T

"l'

* 40 t k2 y! x 60% of Europe’s area (6 x 10°km®) = 144 x 105t y!
« 150 tkrm=y " x 30% of Europe’s area (6 X 10° km) = 270 x 109 £ y!

#» 500 t k2 ¥y x 10% of Europe’s aréa (6 X 10° km®) = 300 x 106 & y!

Total: 714 x 105 t y!

How much is stored/extracted in between
production and deposition areas?

* Inchannel storage of fine-grained sediment
= 5% to 10% of the sediment delivered to
rivers = 90 to 180 x 10° t y!

« Floodplain sedimentation of fine sediment =
109% to 50% of the sediment deliverad to
rivers = 180 and 900 x 10° t y' (Owens at
al., 1999)

» Average estimate of floodplain and channel
storage = 340 x 10° § y?




SedNet — Report of the WP2 and WP1 workshop on Societal Cost Benefit Analysis and Sediments, Warsaw, March 2004

= The average consumption of sediment as
aggregate for construction = 2000 x 105

{ca. 7t person? y1):

= at ast 1/3 & mined from rivers [bedicad)

ard floodplains (both bedioad and suspended
sediment) = 600 x 10° & y!

= 1/3 can be replaced annually by rivers during
floods (200 x 10°Ey1)

= 2/3 are mined from ancient river deposits (not
nciuded in the current annual budget)

# The rest 346 x 10% { y! are deposited
in reservoirs and lakes

(e.g. Low values of siltation in
reservoirs in Spain = 50 x 10° ty!
(Batalla, 2003)

1000 & 10°t year as
sediment production

-S40 x 10" wear | stored in rlver channels and on
s

36w 10" wear ! in resernins
- 00 10" & e " mined from Budal sciive anees

714 = 10" ¢ yoar ' a5 sediment
wield frmem rvers, which is
dlegiinad Rl I biwar] ] =nies
[estisaries, harbours, deftas ) and
thschormed into ooean s and seos

AN FppEimae sediment buoget for Eumpe @Cgingl Dotiom skeish o KonoDe, $957)
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~ Sediment eroded in European
catchments on an annual
timescale (100 units)

30 units deposited
on floodplains (and

19 units deposited in -: channels)

" reservoirs [ lakes
11 units mined
for agoregate

-

E o
1

40 units reach the
lowermost deposition
zones and the coast

Comparison with published values

v Sediment delivery for the major rivers in Burope (Milliman and Meade, 1983):

- Eastwards [(Danube and Dneper Rivers) = 133 x 10° t y?

- Southwards (Po, Rhone, Tiber and Ebro Rivers) = 66 x 10P E y

- Weshwards (Seine, Oder, Vistula, Rhine and Garonne Rivers) = 31 x 108 £y
- TOTAL = 230 x 10° Ly ' (drainage area = 4.6 x 10° km)
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Final remarks

« Estimations indicate orders of magnitude of each of the main
sediment-related processes in rivers of Europe, and so
considerable caution should be used with these values

¥ Uncertainty is high due to the lack of extensive, reliable and
homogeneous data on sediment production, transport and
deposition for all European river catchments

« Because of the limiatons associated with the values
presented, there exists a need for a comprehensive Europe-wide
assessment of sediment fluxes and transfers within European
rivers, and the delivery of sediment to the coastal zone
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Annex ll: Presentation on Societal Cost Benefit Analysis (SBCA) and Sediment Management by
Jaap van der Vlies TNO Strategy Technology and Policy, The Netherlands

Contents

*  What is a Societal Cost-Benefit Analysis (SCBA)? and what
is it mod

*  What steps do we have to take (o conduct a SCBA 7

*  Possiblities and limitations in application of the SCBA.
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What is Cost Benefit analysis &
who uses it?

* An Evaluation tool for decisionmaking { companies, organisations,

governments)

Decizions about altecrnative actions (Investments, iInfrastructural
projecis, policy sciions)
MNBE: aliernatives, NOT Tunctions

For example: UN/ Worldbank; Private companies, Minisiries {eg
Dalta Waorks, Safety studies im NL)

Taking into account ALL effects regardless of their nature and

summarized lor ALL ol society

'ﬁ- BedlNet Workihap 5CEA Marth IE, 04

Steps to take in a SCBA (1)

* Problem analysis & definition of alternatives/actions/policy
measures: understand the system & conditions

* ldentification of the effects of the alternatives:
- again : understand the system;
- “doing nothing” - zero- allernalive;
- all effects are to be compared with the 0 - alternative and
are (o be measured in changes;
from a societal perspective : ALL changes irrespective of
their nature & where they occur.

'ﬁ- BedlNet Workihap 5CEA Marth IE, 04
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Steps to be taken in a SCBA (2)

w

w

Analysis of relevant exogenous developments
(for the O-alternative & sensitivity analysis)

Quantification/valuation of the elTects (costs & benelits) of

the dilTerent alternatives; where possible in monetary terms

- special attention lor discounting
- watch out for double counting & imponderables

Ranking of alternatives according to Cost benefit ratio

BedlNet Workihap 5CEA

Possibilities

In principle many possibilities to
make choices transparant

Stake holder imvobvement
(to get information about the
system & gemerating alternatives)

To help comparisons off
aliermatives;

Combines Diselplines

BedlNet Workihap 5CEA

Marth IE, 04

limitations

Profound umderstanding of the
svitemn one iries to influence
{takes time)

Stakeholders (& political
agenda’s ) also need time, timing

& ihelr speciflie setting

A SCHBA makes no choices: only a
ranking

C ommunicatbon of resulis is

important

Marth IE, 04
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Annex lll: Presentation on Economic Analysis and River Basin Management by Carlos Mario
GoOmez, Department of Economics, University of Alcala Madrid, Spain

ECONOMIC ANALYSIS AND
RIVER BASIN MANAGEMENT

Contents

11
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Economic Analysis in the WFD

[i] Economic Analysys in the WFD implementation = Sed
Process !

Figure 8 - Economic Elements amne Linked and Must be Enlegratesd
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[i] CBA Theory

Sed
CBA Theory i

Marginal Benefits: From river ecosystems services

Several uses for water —— Se'-un_ral mﬂk&-
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[i] Damage associated with the interruption of 3
river sediment transport

_Gravel mining

Control Costs
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[i] Cost-Benefit Analysis Theory

[ii] CEA From Theory to Practice Sed
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[i] Environmental quality objectives vs. Sed
River s current state

[i] River water quality parameters
INustration fram the Ebhro Pilot “'Jlfu.;l':,' (Cldacas Sub-basin)

16
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[ii] Integrated Cost-efficiency analysis
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[11] Policy Measures to reduce the GAP Sf:d,

[1i] Measure appraisal

18
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[ii] Example of measure appraisal Sed

[ii]] Cost-effectiveness indicators of water saving
measures in rural areas

2 o
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Sed

|

[1i] Cost-effectiveness indicators of water saving
measures in urban areas

Cost-Eft. Ind. / Quality measures (NO,) - 5Stretch | 55}1:!
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Marginal and average costs of increasing Sed
water flow in Strecht |
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[ii] Marginal cost of ecological quality

[ii] Optimal Program with three
independent water bodies

Overall cost: A+B+C
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[ii] Optimal Program with strict compliance =3
of minimum standards

Overall cost: A+B™+C*

[ii] Lowest Cost Plan

Overall cost: A+Addit.Cost 1+B+Addit. Cost 2 +C
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[ii] Incremental cost of reducing nitrates

24
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[11] Avoided costs trough the improvement of 5’:3"3!
water quality upstream

[11] Avoided costs through the improvement of 5’:3"3!
water quality upstream
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[ii] River Basin Management Plan -
Quantity and ecological measures

River Basin Management Plan - Quality measures

River Basin Management Plan - Financial instruments

26
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[iii] Deciding with limited information
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[ii] Hypothetical policy options to save water
[Long term marginal “financial” costs]

[ii] Lowest cost plan Sed
whitout considering environmental costs
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[i1] Lowest cost plan
considering environmental costs
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Sed

The Water Prices Needed for Full Recovery of the

[iii] Sensitivity Analysis: The Overall REMP 5*}‘*5!
Cost and the Cost Recovery Rate

30
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[iii] Cost benefit analysis [Stakeholder analysis) Sed

|

[i] Environmental impacts and their relevance to
the overall decision-making process

[ Type | Relevantfor | Valuation bestat |




