SEINE GRANDS LACS

ETABLISSEMENT PUBLIC TERRITORIAL DE BASSIN

lle-de-France Seine and Marne

Flood Prevention Action Programme (PAPI)

Executive summary

1. 1. BACKGROUND OF THE PAPI PROJECT

1.1 Historical and recent context

1.1.1 Historical data on flooding and flood protection structures in the greater Paris
region

The site of Paris and its current urban area have always experienced floods, in some cases
considerable ones. Since 1649, the date beginning on which reliable data are available, more than 40
major floods have been counted in Paris.

Reconstructed water levels at the Paris Austerlitz station, 1640-2013
Source: EPTB Seine Grands Lacs

10 T

8,96

Cote des débordements graves
s Bl S début des atteintes aux réseaux

7,98
8,05

7.48
747
737
7,02
7.32
712

o
606
647
624
614
637
61
6,
612
611
6.6
606
608
603
622
5B
616

522
1 5,39

1 5,19
521

HAUTEURS (en m)
(9]
|
|

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

This is unsurprising, given the fact that both the Seine and the Marne pass through this territory,
draining a very vast catchment area covering some 44,000 km2. But so long as human settlements in
flood zones were prudent and modest in scale, the impacts of these events had no major
consequences. However, the urban and economic development of the Paris region, beginning in the

19" century led to very significant and growing impacts during the large floods of the 20" century
(1910, 1924 and 1955).

Although work had previously begun to emerge, in the form of local protective measures, those
major floods made the regulation of the main rivers in the Seine Basin a real necessity, along with the
preservation of natural flood expansion zones upstream, whose surface area have shrunk
significantly over the past 30 years.
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Dual purposes storage reservoirs. After the flooding of January 1910 and 1924 and the extreme
drought of 1921, on 14 January 1926 the Ministry of Public Works decided to implement a dam
programme with a storage capacity of one billion m® to:

— reduce the high water levels of the Seine and its main tributaries; and
— ensure sufficient low water levels to provide the lle-de-France region with a regular water
supply and to protect the quality of the rivers’ waters.

Map of the four storage reservoirs managed by EPTB Seine Grands Lacs
Source: EPTB Seine Grands Lacs
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A number of structures were built at that time, the main four of which — the Panneciére, Seine,
Marne and Aube reservoirs — provide a total storage capacity of approximately 830 million m?, in
service of the two primary missions of limiting peak water levels and bolstering low ones.

A programme for the construction of flood water barrier walls

Again following on from the flooding of 1910 and 1924, and to ensure flood protection in the City of
Paris, certain bridges and docks along the Seine were raised to the 1910 flood water mark (8.62 m).
In parallel, work digging out the bed of the Seine was performed downstream where it exits Paris, to
improve the capacity of the Seine’s riverbed to drain off its output in times of flood.

Starting in 1936, across the perimeter of the old Seine Department (outside Paris), the State
undertook the construction of flood protection walls along the banks of the Seine, linear protective
structures originally set above the 1924 flood levels, i.e. 7.30 m, with a freeboard of 20 to 30 cm. This
protection was built up along the Seine, as well as along certain sectors of the Marne.
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Map of the old Seine Department (until 1968)
Source: http://fr.wikipedia.org/wiki/Fichier:Seine-1968_FR.png
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At the time when those structures were built, the choice of not building the walls at the height
reached by the flood waters in January 1910, but rather of the 1924 flood (approximately 7.30 m)
was undoubtedly guided by the low level of urban density (with the exception of industrial zones) in
the Seine and Marne Valley. However, those sectors have undergone very substantial urban and
demographic growth since the 1950s. Today, the urbanization rate of these major riverbed areas
stands at more than 95%.

After the administrative reform of the Paris region in the 1960s and the 1968 creation of the Hauts-
de-Seine, Seine-Saint-Denis and Val-de-Marne Departments, management of the embankments and
walls along the Seine and the Marne was transferred from the State to the new departmental
councils. Other structures providing lesser protection (approximately against 10-year floods) along
the Marne are managed by certain towns, such as Bry-sur-Marne.

1.1.2 A recent development
Recognition of the interdepartmental institution for Seine Basin storage dams as an EPTB

The name of the Institution Interdépartementale des Barrages-réservoirs du Bassin de la Seine,
created in 1969, was changed to EPTB Seine Grands Lacs when it was recognised as an EPTB by order
of the prefect coordinating the basin in February 2011. It covers the Paris, Hauts-de-Seine, Seine-
Saint-Denis and Val-de-Marne Departments. It operates the four storage reservoirs on the Yonne, by-
passing the Seine, Marne and Aube.

This recognition as an EPTB (public territorial basin establishment) for the Seine Basin, upstream
from the confluence with the Oise, led it to gradually expand its missions, with a global vision that
aims to reconcile water and land-use planning, including the management of floods and wetlands.
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Public debate about La Bassée

Further, after the public debate on the development project planned in La Bassée, held between
November 2011 and February 2012, the EPTB’s Board of directors wanted to include a pilot flood
storage area at that site, as part of a State-approved global flood management plan designed to
reduce the risk of flooding in the urban areas of lle-de-France.

1.2 European Union floods Directive

In 2007, the European Commission adopted the directive on the assessment and management of
flood risks, also known as the “Floods Directive”. This directive was transposed into French law by
Grenelle Environmental Law 2 of 12 July 2010. It introduced a new obligation that applied
throughout the country: to reduce the negative consequences of all types of flooding, in respect to
human health, environmental, cultural heritage and economic activity issues.

As a result, a six-year initial flood risk management plan (PGRI) must be developed by 2015 (covering
2015-2021) for the Seine-Normandy Basin, as for every drainage basin. All local flood risk prevention
projects must henceforth be a part of this framework.

1.3 A new call for PAPI projects

The Ministry of Ecology launched a flood prevention action plan (PAPI) process in 2002. In 2011, the
Ministry of Ecology renovated this tool, expanded to include all flood hazards, with the exception of
network spill-over. The tool is now the subject of a partnership-based labelling process that ensures,
in particular, that the PAPI process is incorporated into environmental preservation and land
planning policies at the basin level, that is the subject of reinforced local governance and that the
measures’ economic pertinence is assessed (via cost-benefit analysis). The purpose of these PAPIs,
which are defined for coherent hydrographic scales, is to promote integrated flood risk management
with a view to reducing the harmful effects of flooding on human health, property, economic
activities and the environment, in accordance with the expectations of the European Floods
Directive.

1.4 Perimeter of the PAPI proposed for labelling

EPTB Seine Grands Lacs began to prepare a PAPI application with its four members Departments, for
the period of 2014-2019. The PAPI will be driven by the EPTB, which will lead and coordinate the
programme. It will be the dedicated point of contact for State services, contracting authorities and
partners.

The revision of the programme of action, slated for late 2016, will make it possible to expand the
scope of intervention to new actors.
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Perimeter of the Ille-de-France Seine and Marne PAPI
Source: EPTB Seine Grands Lacs, 2013
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2. IN-DEPTH REVIEW AND DIVISION OF THE TERRITORY

2.1 Flood hazards through spill-over from waterways in lle-de-France

The river and its many tributaries. The perimeter for which EPTB Seine Grands Lacs has recognition
represents a total area of 47,000 km? (more than 60% of the whole Seine Basin). The river's
hydrographic network comprises many tributaries, the main ones being the Yonne, the Marne, the
Aube and the Oise.

While the Aube, Marne and Oise have a flood regime similar to that of the Seine (slow plains
flooding), the Yonne is characterised by faster floods and contributes substantially to the Seine’s
peak flow, with a granite catchment area upstream, rather than a sedimentary one, with hilly
topography instead of plains, and more pronounced precipitation levels.

Important sub-tributaries (due to the size of their catchment areas and their flow contributions to
the Seine) also exist: the Loing, the Yerres, the Essonne, the Orge and the Yvette, as well as the two
Morins, tributaries of the Marne.

Major flooding of the river and its tributaries mainly occurs during wintertime, caused by ocean
rainwater, which causes a significant accumulation of precipitation over the course of several weeks.

These are slow, long and predictable floods, but which can affect a very broad area. Given the
transfer time to the Paris region of 4 to 11 days, the rise in water levels is slow and the flooded time
lengthy (running from several weeks to two months for the flood of 1910). When a single wave of
precipitation crosses the basin from west to east, the water from the Yonne, Loing and Brie Basins
arrive in Paris a few days ahead of the water from the basin’s other waterways. If a second significant
wave of precipitation should occur three or four days after the first, the increased flow from all the
basin’s waterways will run through the Paris and its outlying areas at the same time, leading to a
major flood, as was the case in January 1910.
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Duration of Seine flooding at the Paris-Austerlitz station
Source: DRIEE (regional and interdepartmental directorate for the environment and energy)
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Different types of flooding can hit lle-de-France: direct spill over from waterways, rising groundwater
levels (with flooding of sub-soils and networks by the alluvial water to which the Seine and its
tributaries are linked) or breach of the walls (which can be sudden and hazardous). The flood prone
zones are well-known and mapped, and the rising water levels that cause flooding can be predicted
several days in advance. Urban rainwater run-off, a phenomenon that is more localised and sudden,
is not addressed by PAPIs.

The relatively long time since previous major floods should not be reason to neglect historical
observations, which show that, in the past four centuries, the Seine experienced multiple rises in
water levels that exceeded the seven meters mark in Paris, the mark above which flooding has major
consequences in the lle-de-France Region. It should be noted that the flood of February 1658 actually
had higher water levels than that of January 1910, which is used as the benchmark today.
Statistically, it is therefore likely that the 21* century will see one or more major event(s) of that
magnitude, with higher water levels than 1910 being entirely within the realm of possibility.

Flood level marks from December 1740 and January 1910 at Hospital des Quinze-Vingts, 28 rue de Charenton,
Paris. Source: EPTB Seine Grands Lacs
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In the light of current knowledge, it is important to take the risk of recurrence of high water levels
observed in the past and the potential effects of climate change on flood discharge into
consideration. The current modelling and assessments of the expected impact of climate tend to
agree that extreme situations will be accentuated, particularly during low water periods (in summer
and autumn).

2.2 Stakes exposed to spill-over flooding in the greater Paris region in
2013

Considerable imprudent and ill-suited urban development in flood prone areas. The urbanisation of
flood prone areas of lle-de-France has been ongoing since 1930, accelerating in particular as part of
the development of new towns and the gradual urbanisation of first the inner, and then the outer,
ring of Paris. This urbanisation most often took place with no consideration of the risks, nor any real
assessment of the consequences of major flooding on human health, the economy, the environment
and French heritage.

A large number of exposed stakes. Over the years, knowledge of the stakes directly exposed to
flooding has become more detailed, but large gaps remain in the precise assessment of areas
indirectly affected by damage to the networks. Problems on the networks can appear very early on,
before the territories are completely flooded, and can be felt much further than the flood prone
areas.

Map of the highest known water levels (blue), flooded cellars (yellow) and areas with weaknesses in their

electrical power networks (pink)
Source: EDF, 2006

—

In Paris and its suburbs (400 towns and cities with 10.2 million inhabitants), human and economic
activity, transport infrastructure, urban networks and equipment, and economic and political
decision-making centres are all concentrated over 18,000 hectares of flood prone area. 11,000 (60%)
of those hectares are potentially exposed to strong to very strong hazards (more than one metre of
submergence). These sectors are now two-thirds urbanised, with built-up space (dominated by
housing) occupying more than 40% of the affected flood prone areas.
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Of this housing in the basin upstream from the Seine and concerned by the risk of flooding, 90% is in
lle-de-France, namely in Paris, Hauts-de-Seine and Val-de-Marne. In other words, lle-de-France is far
and away the French region with the largest number of inhabitants exposed to these hazards.
According to the police prefecture, more than 850,000 people live in actual flood prone areas (were
the water mark at Paris-Austerlitz to exceed 8 m). All or part of the footprints of close to 56,700
establishments and 630,000 jobs, or respectively 9.5% and 11.5% of the companies and employees
recorded for lle-de-France, are potentially exposed to flooding.

Nearly 350 health establishments (public and private hospitals) are also believed to be concerned by
a major event.

Very vulnerable, yet essential, networks.

Network disturbances in the event of flooding of the Seine

Source: EPTB
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Several million inhabitants are potentially concerned by flooding, if account is also taken of the
indirect effects of a flood on the power, sanitation, drinking water and transport networks, although
a consolidated assessment of these is lacking. The power network is the one most susceptible and
most essential to the lle-de-France Region, as all the other networks are dependent on that source of
energy. It is estimated that some 1.2 million EDF subscribers could potentially be affected by a major
flood. Drinking water supply networks will also experience significant impacts in the event of flooding
of the Seine, once the Austerlitz station hits the 6.20 metres mark. Close to 1.4 million subscribers of
the Syndicat des Eaux D’lle-de-France (SEDIF) would thus be without drinking water for a period of
several days, and more than another 1.5 million would only have limited service.

On the RATP network, which launched actions to reduce its infrastructure a decade ago, the impact
of a flood would affect 140 kilometres of lines across a total of 250 km and would require more than
ayear's wor k to repair the concerned networ k,
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2.3 Hydraulic flood risk management in the Seine Basin — existing
protection systems as of 2013

Protection of the lle-de-France Region from spill-over from the Seine and its tributaries relies on the
existence of natural “infrastructure” and hydraulic developments that, for the most part, were
created after the major floods in 1910 and 1924 and have not changed much since the Aube storage
reservoir became operational.

Old, discontinuous walls in needed of restoration. Starting in 1936, across the perimeter of the old
Seine Department, the State undertook the construction of flood protection walls along the banks of
the Seine, linear protective structures originally set above the 1924 flood levels, with a freeboard of
20 to 30 cm. This protection was built up along the Seine, as well as along certain sectors of the
Marne.

Flood level marks on Quai Blanqui in Alfortville, Val-de-Marne, on the right bank of the Seine
Source: Val-de-Marne departmental council, Ohval! 18, special on the 100th anniversary of the flood, 2010
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These walls are intermittent local protective measures, which are only effective for common flooding
and, at the end of the day, provide different levels of protection (due to varied periods in the return
of historical benchmark flood levels).
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Storage reservoirs: great storage capacity that does not provide complete flood protection for lle-
de-France.

Water detention by storage reservoirs: example of the 1910 flood (1/100 risk) at the Paris-Austerlitz station.
Source: EPTB Seine Grands Lacs, 2000
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Four large storage reservoirs in the Yonne Valley, by-passing the Seine, Marne and Aube Rivers, were
gradually brought into service between 1950 and 1990, to regulate those rivers.

While those works act on a large range of flows, they only control the contributions of 17% of the
Seine’s catchment area in Paris. They do however lower the water line by approximately 70 cm in
Paris, in the event of flooding like that of January 1910.

The Saint-Maur sector gate, an old and effective structure, but out of service. The “Saint-Maur”
sector gate (located in Joinville-le-Pont) was created in the 1930s, with recognition of its public
interest value as soon as it was built, is now out of service. In respect of the expected benefits,
namely its significant effect on the water line in the Saint-Maur loop (leading to a local drop in levels
by nearly 70 cm) and upstream (with effects felt as far as Seine-Saint-Denis, with an estimated 10 cm
gain in Gournay), the renovation of this existing structure is included in this PAPI.

Location of the Saint-Maur gate.
Source: Val-de-Marne departmental council
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Natural infrastructure, i.e. upstream flood expansion areas

Most of the Seine Basin areas with environmental stakes correspond to natural flood expansion areas
in the Seine Basin upstream of Paris. These areas are almost entirely absent from the urbanised
sections of the greater Paris region, at least those that could play a significant role in detaining the
Seine’s flood water. The size of the last large flood expansion area in the sector of La Bassée in Seine-
et-Marne is therefore decisive in helping to protect Paris and its suburbs.

Further upstream, in Burgundy and Champagne-Ardenne, other spaces could still be used for natural
water storage. Consequently, it is essential that these spaces be sheltered from any urbanisation and
to propose management measures for those wetlands, to preserve their water detention functions in
the event of a major flood. To supplement the study launched by the Agence de I'Eau Seine
Normandie (Seine Normandy water agency) to identify the natural flood expansion areas to be
“sheltered”, in this PAPI the EPTB proposes to implement preservation and management measures
for those natural spaces, in conjunction with the relevant actors, to develop the use of this green
infrastructure in overall management of flood risks in the Seine’s upstream basin.

2.4 Status of the culture of risk in the area

The last major floods date back to the first half of the 20" century. In recent years, several indicators
have shown how generally unaware, and even incredulous, the lle-de-France population is in respect
of flood risks, very largely underestimating reality (exposure, direct and indirect vulnerability, and
recurrence): low attendance of elected officials and the general public at a fair dedicated to the
prevention of flood risk in 2010, low level of participation of the inhabitants of the centre of lle-de-
France in the public debate on the La Bassée project, surveys of manufacturers, etc.

Photographs from the PREVIRISQ 2010 fair
Source: EPTB Seine Grands Lacs, 2010

2.5 Status of the reduction of lle-de-France’s vulnerability

Vulnerability reduction is now seen, both nationally and internationally, as a vital pillar of any natural
risk prevention policy. In lle-de-France, real mobilisation around this issue is beginning, namely in
respect of the main network operators, as well as public equipment and facilities. But these
initiatives still remain relatively modest and undervalued despite the fact that the stakes are very
high (as several thousand government buildings are located in flood prone areas).

Another major stake lies in the continuous growth of developments in flood prone areas, which will
continue in the years to come (even if it is regrettable from the strict point of view of the general
interest that should guide all government action), namely under the SDRIF and the Grand Paris
(Greater Paris) initiative. Needs in terms of new housing (400,000 units), new infrastructure and the
set-up of new activities are accentuating land pressures in the densely urbanised area and, inevitably,
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in flood prone areas. More than 12 million m? of NUA for new housing, public facilities, and offices
have been scheduled in PPRI hazard zones over the next 10 years. The goal is thus to take advantage
of urban renewal (which is legally authorised in at-risk zones) to develop more resilient towns and
cities. It should be stressed that multiple innovations suited to a highly flood prone area were
launched between 2008 and 2011 as part of the national interest operation, Orly-Rungis—Upstream
Seine. For example, the guide drawing for Les Ardoines highlighted the fact that developments can
be proposed in flood prone areas without exacerbating the pre-existing situation in respect of flood
risks, and sometimes even improving on it:

- restoring the Seine’s conveyance capacity at the level of the project, by pushing the barrier
wall back by more than 50 m, to re-create a flood expansion area (green zone); and

- “terraced” building, depending on the vulnerability of accommodation and business
premises (yellow zone) and of strategic government facilities (orange zone, unsubmergeable
for a flood risk of 1/1,000).

Les Ardoines (Vitry-sur-Seine) guide drawing
Source: David Mangin, SEURA, 2009

- Mnmv‘mﬂl

Present-day aerial view of the Les Ardoines district in Vitry-sur-Seine
Source: DREIF, 2006

Even if it does not resolve all the challenges posed by urbanisation in an area prone to river
submergence, urban architect David Mangin's guide drawing is an unparalleled example of an
attempt to adapt an urban project in lle-de-France (during its design) to a territory prone to
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submergence. The challenge for the developer today is to respect the drawing’s operational
principles.

Many current and future urban projects could benefit from taking inspiration during their design
phases from the work performed to produce the Mangin guide drawing for Les Ardoines:
specifications that directly raise the question of the consequences of the flood prone nature of the
redevelopment site (height and duration of flooding, stakes already present, consequences on
underground and aerial networks, etc.), a solution provided by an ad hoc multidisciplinary team,
dialogue between the contracting authority, the project manager and a group of experts in risk
management in dense urban environments to discuss the problems and the solutions best suited to
the site.

On the subject of the consideration of flood risks in urban settings, EPTB Seine Grands Lacs published
a report in 2010 providing different developers’ perspectives of the development of flood prone
areas in lle-de-France, which reviewed the subject and provided a source for matters requiring
greater discussion in order to identify resilience targets whenever development is to be done in a
flood prone area. The EPTB also worked with the Paris CCl to initiate vulnerability testing of SMEs
representative of the economic fabric of lle-de-France.

2.6 Status of crisis management

Paradoxically, although the majority of actors in lle-de-France have been insufficiently informed,
crisis managers’ knowledge of data on the exposed stakes and their negative repercussions for
metropolitan operations is undoubtedly amongst the best in France.

The ORSEC system. Since 2006, an ORSEC flooding system has been in place for lle-de-France, run by
the Paris police prefecture via its general secretariat in the zone for the defence and security of Paris
(PP-SGZDS). This plan was discussed with all the State services, network managers providing a public
service, as well as large companies and a few local governments. This ORSEC system and its special
flood provisions are also adapted to the departmental scale.

Local crisis planning procedures. On a more local scale, tools are gradually being implemented by
various actors. Towns with a PPRI are required to prepare municipal safeguard plans. In 2013, fewer
than 40% of the lle-de-France towns in question had actually produced a PCS. Business continuity
plans for public and private establishments are not compulsory but constitute excellent planning
tools for crisis situations. Yet such plans are still relatively rare in and around Paris.

2.7 Harmful consequences of a flood of the Seine and the Marne in
lle-de-France

Enormous and largely underestimated estimations of damage. Studies conducted by EPTB Seine
Grands Lacs and its partners in the 1990s made it possible to estimate the cost of the direct and
indirect damage in the event of new flooding.

The threshold for the occurrence of the primary damage was assessed at approximately 7.30 m at
Austerlitz. This corresponds to the height of the flood protection walls in the Val-de-Marne and
Hauts-de-Seine Departments, the threshold above which damage to the main networks (RATP, SNCF,
etc.) increase exponentially.

But a flood reaching the same height as in January 2010 would directly affect more than 850,000
inhabitants and 68,000 companies and would indirectly affect many more. All the networks would be
seriously damaged: traffic on 13 metro lines would be partially or completely suspended and 50% of
RER traffic would stop 200,000 private power subscribers and 2 million people affected by power
cuts, and 2.7 million people concerned by the cut-off of the drinking water supply. Such a flood
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would engender direct and off-network damage estimated a t approxi mately €17
figures), a number that was largely underestimated due to the difficulty of fully comprehending the

cost of the damage associated with the networks and the domino effects extending far beyond the

physically flooded area(i n whi ch case this cost could be as
are far greater than those of the different flooding that has hit France over the past 30 years. The

study entrusted to the OECD by EPTB Seine Grands Lacs, the results of which are expected for early

2014, will enable a better understanding of the cost of the damage and its impact.

The Floods Directive also requires the anticipation of potential damage in terms of health, the
environment and cultural heritage, with the latter being particularly developed and vulnerable in lle-
de-France.

What are the effects of past and planned developments? The work to improve the Seine’s flow,
performed immediately after the flood of 1910, dropped the water line, at a rate of 2,400 m?®/sec, by
30 to 50 cm compared to its height in Paris in 1910. The expected effect of storage reservoirs at that
flow rate would be a drop in the water line by an additional 70 cm, account taken of their fill levels at
that time of year. In other words, this work will have led to a total lowering of the water line by 1 to
1.20 m out of the 8.60 m at Paris-Austerlitz.

The cost-benefit analysis of the La Bassée experimental flood storage area, conduct of which is
proposed in this PAPI, was performed by comparing the amount of damage linked to flooding in lle-
de-France that would be avoided by the development, to its investment cost and operating cost over
the course of 5 01to2¢milliosin darfthge (irelvdidag VATgweyld b€sdved each
year, depending on the assumptions applied.

3. DEFINITION OF LOCAL STRATEGY AND ORGANISATION OF
GOVERNANCE

3.1 An explicit, shared local strategy

Acting within the framework of European and international principles to reduce the risk of
flooding. The priority of the PAPI for the Seine and the Marne in lle-de-France is to reduce flood risks
in Paris and its inner ring, as part of a coherent global programme of action. It might gradually be
expanded to encompass the outer ring.

Its logic entails privileging prevention and crisis management preparation over repairs, in
accordance with the risk management principles recommended at the international, European (2007
Floods Directive) and French levels as part of the national flood management strategy now in the
process of approval.

As part of application of the European Floods Directive, the prefect coordinating the Seine-Normandy
Basin published a list of the major flood risk zones (FRZs). The FRZ for lle-de-France concerns 141
towns and cities, making it the most exposed territory nationwide. Municipalities recognised as being
in an FRZ will be required to conduct actions between 2015 and 2021, to limit the impact of flooding
on human health, the environment, cultural heritage and economic activities.

Three priority objectives. In view of this national, European and international context, the PAPI for
the Seine and Marne in lle-de-France sets three priority objectives:

+ to increase the “culture of flood risk” amongst populations in flood prone areas and, more
specifically, those at the main public and private managers of facilities and infrastructure that are
essential to the functioning of the territory;

+ to stabilise the cost of potential damage linked to flooding in Paris and the inner ring, in the short
term; and
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+ to ramp up the resilience of the main public services (energy, telecommunications, transport,
sanitation, energy and educational services) in flood disaster areas.

3.2 Effective short, medium and long term actions

The lle-de-France Seine and Marne PAPI's partners will begin their actions as early as 2014. The
effects of the different PAPI actions will be felt in the shorter or the longer term.

Two main types of action will produce short term benefits (after six years): increasing the safety of
existing structures to prevent damage in the event of flooding the likes of 1924 or 1955 (return
periods of 30 to 50 years) and preparing for crisis management. The La Bassée project should yield
benefits in the medium term (15 years). The effects of other actions, to be launched immediately,
will be felt in the long term: the adaptation of existing constructions to make them less vulnerable,
and the handling of the municipality’s development as urban renewal occurs, by taking account of
flood risks during project design.

3.3 Consistency and connection of the PAPI with regulation and
planning procedures

The lle-de-France Seine and Marne PAPI is in line with and complementary to all the procedures and
regulations on flood risk management, both regional and national.

A PAPI adapting the Floods Directive. This PAPI overlaps with the calendar for implementation of the
provisions of the Floods Directive (2015-2021) and, in particular, plans for actions that are covered by
the subjects selected by the DRIEE for local FRZ strategy in and around the capital city. Similarly, in
proposing to implement actions related to the incorporation of flood risks into the design of new
buildings, it helps to achieve the PPRIs’ goal of reducing risk exposure and the vulnerability of people
and property.

A PAPI in the service of the SDAGE. In line with the 2010-2015 master plan for water development
and management (SDAGE) in the Seine Normandy Basin, the draft PAPI for the Seine and Marne in
lle-de-France is a part of SDAGE challenge no. 6 (to protect and restore aquatic environments and
wetlands) and corresponds to the first four fundamental orientations of challenge no. 8 (to limit and
prevent flood risks; the fifth orientation —on run-off —is outside the scope of PAPIs).

Continuation of the Seine Plan. The PAPI is a continuation of the 2007-2013 Seine Plan that enabled
the conduct of in-depth studies to specify the La Bassée project, within the financial framework of a
partnership between the State, the lle-de-France Region, Agence de I'Eau and EPTB Seine Grands
Lacs.

A PAPI consistent with the SDRIF and ORSEC. Finally, the EPTB, the driver of the PAPI and
coordinator of the planned actions, will ensure the programme’s alignment with the regional
planning initiatives for development through the recommendations that it will issue (master plan for
the lle-de-France region currently under revision) and its complementarity with the actions
developed by the police prefecture/general secretariat in the zone for the defence and security of
Paris and by the main contracting authorities that operate crisis management networks (ORSEC area
flood system).

3.4 Governance
Role of EPTB Seine Grands Lacs.
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Since 2000, the EPTB has been studying the feasibility of a 5" development (La Bassée), an analysis
made official by the 2007-2013 Seine Plan. It has already partnered with local actors and is driving
studies (socioeconomic assessments, feasibility of La Bassée, reduction of vulnerability, etc.) for the
Seine’s upstream basin. Its recognition as an EPTB reinforces its flood management actions,
particularly within the framework of implementation of the Floods Directive (actively participating in
the different stages of the directive, driving or supporting PAPIs, and leading and supporting local
flood management strategies including support for the State in the lle-de-France FRZ (leadership of
local committees)).

PAPI’s contracting authorities. The Departments that are members of EPTB Seine Grands Lacs (Paris,
Hauts-de-Seine, Seine-Saint-Denis and Val-de-Marne) will directly contract a portion of the PAPI's
actions. Over and above its role coordinating the contracting authorities, the EPTB will also serve as
contracting authority for nearly 40 actions.

Terms of governance The EPTB will steer the PAPI by means of a dedicated team. Their management
will be the subject of ongoing discussions with the member Departments and other stakeholders.
Pursuant to the standard PAPI template, a steering committee will be created, jointly chaired by the
State’s representative and the President of EPTB Seine Grands Lacs. A technical committee will also
be formed. This group will involve the different contracting authorities for the actions, the
organisations funding them and the partners. The final point in this system is an annual conference
for all the stakeholders, a prefiguration of which was held on 17 September 2013.

This governance will be adapted as and when the PAPI is implemented, as new contracting
authorities and partners emerge.

4. PROGRAMME OF ACTION

4.1 78 actions to reach the priority targets

A balanced programme of action. Attaining these goals will require the implementation of a large
number of actions, under the contracting authority of the municipalities that are partners to the
PAPI: EPTB Seine Grands Lacs, which will coordinate and ensure the consistency of the entire
programme, the City of Paris and the Hauts-de-Seine, Seine-Saint-Denis and Val-de-Marne
Departments.

The presented programme of action is balanced because it simultaneously provides for structural
measures (acting on the hazard) and non-structural measures focusing mainly on the development of
the culture of risk and the capacity of local public services to return to normal as quickly as possible.

Actions aligned with the national framework’s seven priority action lines. The lle-de-France Seine
and Marne PAPI organises its actions according to the seven required lines set out in the national
PAPI specifications:

1. improvement of the populations’ knowledge and awareness of risk;
2. monitoring and forecasting of rising water levels and flooding;

3. crisis alerts and management;

4. consideration of flood risks in urban planning;

5. reduction of the vulnerability of people and property;

6. actions to slow river flows; and

7. management of hydraulic protection structures.

To increase the culture of risk amongst lle-de-France residents and to better live with the river and
its high water periods, the planned actions aim to:
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— inform and raise the awareness of all concerned audiences: inhabitants, schools, local
governments (elected officials and services), public services, companies, social housing
landlords and more;

— shift land developers’ urban planning and architectural practices in flood prone areas; and

— use a wide variety of media tools: high water markers, cultural projects, videos, pamphlets,
multimedia supports and more.

Stabilising the cost of damage will entail actions that aim to:

— reduce exposure to the risk of flooding the land. In particular:
0 the development of technical solutions for resilient urban planning (focusing as a
priority on urban renewal);
0 the development of vulnerability reduction procedures for existing property
(municipal heritage including local networks, companies, etc.);
— reinforce the system of existing protective structures, i.e.:
0 the optimisation of management of the four storage reservoirs;
0 conduct of a experimental flood storage area at the downstream La Bassée site;
0 restoration of the barrier walls (departmental councils);
0 improvement of the Seine’s conveyance by pushing the wall back (Hauts-de- Seine
departmental council);
O restore the Saint-Maur sector gate to operation (Val-de-Marne departmental
council); and
— further develop the detention functions of natural spaces, which requires an inventory and
management of the flood expansion areas and wetlands in the Seine’s upstream basin.

Reinforcing the resilience of the main public services will require shortening the time before public
services return to satisfactory operation (in the event of a crisis), at every geographic level: regionally
(for transport infrastructure, training centres, etc.), departmentally, municipally and intermunicipally
(créeches, schools, PMI establishments, secondary schools, retirement homes, hospitals, homes for
persons with disabilities, and so on).

The programme of action for the lle-de-France Seine and Marne PAPI is estimated at an overall total
of €110,504,500 excluding VAT or €132,605,400 with VAT.

The first phase (2014 to 2016) is estimated at €17,134,500 excluding VAT and the second (2017 to
2019) at €93,370,000 before VAT.

Lastly, it should be noted that the Ile-de-France Seine and Marne PAPI stipulates, from the outset, a
midway revision in late 2016, which can be used to incorporate the provisions of the flood risk
management plan for the lle-de-France urban area and the recommendations from the OECD study,
to include new actors and to adjust the forecast amounts and financing for the actions.

4.2 Area 1 - Awareness raising actions to develop knowledge and the
culture of risk

The majority of the lle-de-France Seine and Marne PAPI actions pertain to this area of intervention,
with half of the 78 actions proposed by the different contracting authorities. The budget forecast for
this area is €6,495,200 before VAT.

The magnitude of the planned actions, their content and their targets follow on from the diagnostic
review, which showed that a large proportion of the population and of public facilities managers
misunderstood how the river worked, flood hazards, the magnitude of the exposed stakes and
therefore the risks incurred in Ile-de-France. The PAPI's partners have proposed a broad range of
actions to raise the awareness of the different (public and private) targets deemed to be priorities:
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risk managers, public facilities managers and professionals. To do this, they aim to implement
innovative products oriented toward new information technologies.

Some examples of actions include:
the creation and development of a flood resource centre for the Seine’s upstream basin;

M T2
© http://www.109lab.com

the creation, adaptation and updating of three smartphone applications;

© nenetus — Fotolia.com
— theinstallation of new high water markers;

© DIREN lle-de-France

multiple communications processes based first on the broad array of target audiences
(teaching community, population, trade unions, social housing landlords, town halls,
companies, etc.) and second on the diversity of communications media planned (files,
cultural projects, video, etc.), plus a graphic representation of flood prone areas in 3D

augmented reality.
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4.3 Area 2 - Forecast improvement actions

In Paris, the installation of new piezometers is planned, along with the modernisation of the existing
network, to better monitor and anticipate changes in the groundwater.

The budget forecast for this area is €125,000 before VAT.

4.4 Area 3 - Crisis management improvement actions

It is vital for all the actors to prepare for a major flood. The actions proposed in this area involve
ensuring the continuity of local government services, with a priority on those of this PAPI's
contracting authorities.

The budget forecast for this area is €1,130,000 before VAT.
Some examples of actions include:

— the development of fulfilment of municipal safeguard plans;

— participation in or initiation of crisis management exercises;

— the organisation of information on social networks in the event of an imminent flood; and
— set-up of business continuity plans for departmental services.

4.5 Area 4 - Actions to reinforce the consideration of flood risks in
land development

This PAPI’s contracting authorities made it a priority to raise awareness and train public and private
developers so that they can first adapt existing constructions to flood risks and second take flood
risks into better consideration in urban planning, account taken of the high levels of urban renewal in
lle-de-France and of the potential for construction in flood prone areas over the next 10 years.

As a complement to discussions of the development of flood prone areas that have already been
urbanised, it was also deemed to crucial to preserve and improve the Seine’s upstream flood
expansion fields that are still free of any urbanisation — often referred to as “green infrastructure” —
that can help to reduce flow rates along the entire system (from the stream to major rivers), at the
source, while reducing water levels in downstream urbanised areas. It should be noted that the La
Bassée project also pursues an environmental goal, that of rehabilitating the wetlands of major
interest in downstream La Bassée, in line with the European policy of promoting green infrastructure.

The budget forecast for this area is €775,000 before VAT.
Some examples of actions include:

— support for the training of municipal engineers and developers, for better consideration of
flood risks in land development projects (with communications documents, training cycles,
etc.); and

— conduct of a study to define management measures for flood expansion fields and wetlands
that contribute to flood management, to be defined through discussions launched by the
DRIEE and the Agence de I'Eau Seine-Normandie.

4.6 Area 5 - Actions to reduce the vulnerability of people and
property
In view of the large quantity of public buildings built in flood prone parts of lle-de-France (numbering

in the thousands) prior to approval of the PPRIs, with no special rules regarding flood risks, the
reduction of their vulnerability is considered to be a priority action.
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The actions proposed by the contracting authorities for this area therefore aim at a diagnostic review
and the performance of adaptation work on exposed buildings, with the goal of reducing their
vulnerability to flooding and, in particular, of limiting the consequences on buildings fulfilling a public
service mission.

The budget forecast for this area is €3,261,400 before VAT.
Some examples of actions include:

- support for the performance of vulnerability reviews and adaptation measures for
municipalities and government agencies; and
- work to reduce the vulnerability of government agencies.

4.7 Area 6 - Flow slowing structures — Establishment of the
experimental La Bassée flood storage area and modernisation of
the Saint-Maur gate

The two flagships actions for this area are the pre-project studies followed by the construction of a
functioning experimental flood storage area at the downstream La Bassée site and the modernisation
of the Saint-Maur/Joinville-le-Pont sector gate, a flood outlet located in Val-de-Marne.

The general objective of the La Bassée project consists of rounding out the existing protection
system, chiefly comprising the four storage reservoirs and barrier walls, through an action intended
to delay flows downstream from the confluence of the Seine and the Yonne at the time of the
Yonne’s peak flow and thus to depress the water line in and around Paris.

La Bassée project
Source: EPTB Seine Grands Lacs

Réduire faléa inoadation par
un ouviage de ralentissement
dynamique des crues
rétention des crues

The global La Bassée project comprises 10 confined spaces delimited by 58 km of embankments that
can retain a volume of 55 million m>. The flood storage areas will be supplied by seven pumping
stations with a total capacity of 230 m?/sec. Under the PAPI, a functioning experimental storage area
with a volume of 10 million m* will be built on an experimental basis. The gains expected from the
storage area, at the water lines in Montereau-Fault-Yonne and Paris, are an average of respectively 7
to 8 cm, and 10 cm in Paris, for a flood like that of 1955. This storage area would be used every five
to seven years, corresponding to the first damaging overbank flow inside the outer ring.

The goal is to complete this first experimental storage area by 2019, the result of a compromise
between the funds that the financial partners could assemble and the lessons learned during the
public debate. EPTB Seine Grands Lacs is the contracting authority for this project.
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The sector gate is a flood outlet built in 1933 and installed in the Saint-Maur lock (an NRF navigation
structure). The sole function of this sector gate is to be able to by-pass a portion of the flood waters
transiting along the Marne, by means of the navigation tunnel. By significantly dropping the water
line, this structure protects local residents in upstream flood prone areas. This system provides a
helpful final component to the local protection system of flood barrier walls. Today, this structure
requires a series of work to renovate or rebuild it, in order to be able to fulfil its functions. Many past
studies should now make it possible to fulfil this work by 2017, on condition of obtaining the
necessary funding. The contracting authority for this work will be the Val-de-Marne departmental
council.

The budget forecast for this area is €86,700,000 before VAT.

4.8 Area 7 - Management of hydraulic protection structures

As a complement to the Area 6 actions, those related to the management of protection structures
primarily pertain to the strengthening and rehabilitation of lines of flood walls. The diagnostic review
showed that these structures were in need of significant, urgent intervention, which had already
begun at the local level.

In addition to the work specific to each segment, the PAPI provides for a global study, conducted
under EPTB Seine Grands Lacs as the contracting authority, to analyse their actual levels of
protection and to study the technical, financial and legal feasibility of homogenising these structures
for the urban lle-de-France continuum.

The Hauts-de-Seine Department, as a complement to its programme to renovate the flood walls,
plans to shift and rebuild departmental flood protection structures located in the towns of Sévres,
Meudon and Issy-les-Moulineaux, moving them further back from the major bed of the Seine.

The budget forecast for this area is €11,507,900 before VAT.
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Glossary:

By-pass:todivertapor ti on of a reach’s flow to a secondary
CBA: cost-benefit analysis
CCl: Chambre de Commerce et d’' I ndustrie (chamber

DREIF: Direction Régionale de I'Equipement d’lle-de-France (lle-de-France regional directorate for
facilities and equipment)

DRI EE: Direction Régionale et |l nter ddpadde hment a
France (lle-de-France regional and interdepartmental directorate for the environment and energy)

EDF: Electricité de France (French electric power company)

EPTB: Etablissement Public Territorial de Bassin (public territorial basin establishment)

FRZ: major flood risk zone

m ASL: metres above sea level

NRF: navigable route in France

NUA: net usable area

OECD: Organisation for Economic Co-operation and Development

ORSEC: Organisation de la Réponse de SEcurité Civile (French civil security response organisation)

PAPI : Programme d’' Actions de Prévention des | non
PCS: Plan Communal de Sauvegarde (municipal safeguard plan)

PGRI : Pl an de Gestion des Risques d’'lnondation (
PMI: Protection Maternelle et Infantile (French maternal and infant protection system)

PPRI: Plan de Prévention du Risque Inondation (flood risk prevention plan)

PP-SGZDS: Préfecture de Police de Paris - Secrétariat Général a la Zone de Défense et de Sécurité de
Paris (Paris Police Prefecture - Secretariat General in the Zone for the Defense and Security of Paris)

RATP: Régie Autonome des Transports de Paris (Parisian transit authority)
RER: Réseau Express Régional (light rail system for Paris and suburbs)

SDAGE: Schéma Directeur d’" Aménagement et de G
development and management)

SDRIF: Schéma Directeur de la Région lle-de-France (master plan for the lle-de-France region)

SEDI F: Sy ndi eda&Rrance(lrgest Eremadh publiOwaterlutdity)

SEURA: Soci été d’' Etudes Urbaines et de Recherche
SME: small or mid-sized enterprise

SNCF: Société National des Chemins de fer Francais (French railway company)
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