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 Plate G16 Close view of the cliffs, Criel-sur-Mer, Seine Maritime, France 
 
 
SUMMARY 
 

Criel-sur-Mer in Seine-Maritime (Plate G16a) is affected, as is a large part of the Normandy 
coast, by significant coastal erosion of the chalk cliffs.  This was suddenly highlighted on 31 
December 1997, with a collapse threatening numbers 31-33 Chewington Street, a row of 
properties close to the sea cliff. 
 
Cliff recession is mainly due to the nature of cliff material, the action of the sea, and the height 
of the cliff.  Chalk is a soft rock, easily dissolved by water, so both mechanical and chemical 
erosion occurs consisting of significant fracturing of the cliff, and intense karstic activity. 
 
The sea is also an important instability factor, because of its mechanical action at the base of 
the cliff, and because of the dissolution it causes.  The result is an intense undermining with 
collapses.  Its action is reinforced by the disappearance of the pebble beaches, which protected 
the base of the cliff, due to coastal protection further along the coast, preventing pebble transit 
along the shore.  More locally, it seems that the extension of the groyne which protects the 
beach of Criel, may be partly responsible for the problems encountered. 
 
These characteristics, in association with the height of the cliff, explain in simple terms the 
instability problem. 
 
The chosen solution to this problem is administrative, a decision governed by the high cost of 
the defence works deemed necessary to protect the base of the cliff, and the low value of the 
threatened urban area.  Firstly, the houses most at threat are being evacuated.  Secondly, a 
new POS (Land Use Plan) has been developed, banning any new development on a strip of 
land 100m width of the cliff top.  No further evacuation is foreseen in the near future and a PPR 
(Risks Prevention Plan) is under consideration. 
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1 LOCATION 
 

Criel-sur-Mer is a coastal district located in Seine-Maritime, 5km to the south-east of Le 
Tréport, and 20km to the north of Dieppe, on the mouth of the Yères River (see Figure G16.1). 

 
Its main urban areas are Criel-sur-Mer, on the Yères River, and two seaside resorts: Criel-
Plage and Mesnil-Val-Plage (see Figure G16.2). 

 
2. RESPONSIBLE AUTHORITIES 
 
2.1 With Respect To Risk 
 

With responsibility for law and order, the Mayor of Criel-sur-Mer is obliged to fulfil a range of 
tasks: 

 
1. In case of an accident or dangerous situation, he must: 

 
· organize assistance; 
· manage the emergency response; 
· take the preventive decisions on town planning; 
· execute the protection works; 
· initiate the procedures for compensation. 
 

2. With regard to everyday management of the problems of landslides, he must: 
 

· inform the population about potential risks; 
 · control town planning in higher risk areas; 
 · manage the risk. 
 
The Prefect of Seine Maritime substitutes for the Mayor in case of difficulties.  He also acts: 
 
1. With regard to prevention by: 
 

· drawing up the papers laid down in the regulations relating to preventive 
information (description of the risks, foreseeable consequences, safety actions) 
and circulating the preventive information to the Mayor, making sure that best 
available information reaches local residents; 

 · stipulating the detail of a risk prevention plan (PPR) and making sure that the plan 
is implemented through the town planning system. 

 
2. With regard to compensation by: 
 

· making the expropriation file (within the Public Notice) or passing on a report to the 
Direction of the Civil Security (DSC) in case of procedure of natural disaster 
notification. 

    
 
2. In case of crisis by: 
 

· acting in place of the Mayor where assistance is required. 
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2.2 With Respect to Protection Against Erosion 
 

With respect to protection against marine erosion, the 16 September 1807 law introduced the 
basic rule allowing coastal property owners to initiate and finance the works to protect 
properties, usually as part of a management committee of property owners. 

 
The 10 July 1973 law allows the territorial communities (Districts, Districts Managements 
Committees Departments) to carry out and to finance, with or without state grants, all protective 
works against the sea when these works are of general public interest.  Upkeep and 
maintenance costs are also included in this responsibility. 

 
In Seine-Maritime, coast protection (building of new structures and maintenance of the existing 
structures) is under the responsibility of the Department (Regional Council), which gives the 
project management to the Departmental Service of the Facilities l’Equipement (DDE, Direction 
Départementale de l’Equipement), based in Rouen, and to the maritime subdivisions (Le 
Tréport subdivision for Criel).  The District Council takes part in the financing of the works, 
according to its fiscal revenues depending on the total cost (in Criel, the District Council 
contributes 10% - 20% of the total costs). 

 
3. METEOROLOGICAL CONDITIONS 
 

The town of Criel-sur-Mer doesn’t have its own climatic data.  Data is provided by the 
meteorological station of Eu, located about 10km from Criel. 

 
The climate in Criel is a temperate maritime one.  During the period from 1991 to 1997, the 
average temperature has varied from 4.3°C to 18.3°C (see figure G16.5). 

 
Precipitation is relatively well distributed in a year.  The rainy months are November and 
December (see figure G16.6).  The average annual amount of rain is 799mm (during the period 
from 1966 to 1997).  These three last years are characterised by a relative dryness, especially 
the year 1996 (659mm). 

 
4. THE INSTABILITY PROBLEM 
 
4.1 Review of the problems 
 

Recession of the coastline in Haute-Normandie 
 

The Upper Normandy coast shows very specific characteristics, which have resulted in its 
present formation.  They concern first the geological nature of its coast (Figure G16.3), mainly 
comprising chalky cliffs which erode easily, and secondly, the considerable engineering works 
carried out along the coast.  These can be classified in three groups: 

 
·  the port structures (Le Havre, Fécamp, Saint-Valery-en-Caux, Dieppe, Le Tréport); 

 · the structures for water supply and nuclear stations (Paluel, Penly); 
 · the provision of coastal defence structures (sea fronts, groynes, etc.) at the mouths of all 

the valleys. 
   
 
 
 

The result of these characteristics is that the coast is not in equilibrium, this for two reasons: 
 

·  because of the permanent erosion of the cliff, due to the globally constant raising of the sea 
level over the last 10,000 years; 

 · because of the disturbances to the transport of sediment (mainly coarse pebbles).  The 
construction works cause the formation of immobile deposits and the undernourishment of 
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the downstream tidal flats and beaches.  Furthermore, the stock  of pebbles has decreased 
because of gravel extraction activities, particularly until 1972.  The consequence is a retreat 
of the beach and of the pebbles bars, which protected the mouths of the rivers and the 
cliffs.  The erosion has also increased by the building of coastal defence structures which 
reinforce the scouring of the upper parts of the beaches. 

 
During the period from 1977 to 1986, the average recession of the cliffs was between 0 - 
3m/year. 

 
Evolution of the Coastline at Criel-sur-Mer 

 
Criel-sur-Mer belongs to an hydro-sedimentary compartment which has decreased in size over 
time.  Originally it had extended from Antifer to Bas Champs, but since the building of great 
harbour piers, it is now reduced to the compartment Dieppe-Le Tréport and even Penly-Le 
Tréport.  The result is a decreasing pebble stocks assessed at 10,000 to 15,000m3/year. 

 
The Mouth of the Yères 

 
The coastal defences and drainage works at the mouth of the Yères River date back to the 
nineteenth century, the present dyke and the pipe-groyne allowing the flow of the river date 
since the Second World War (see Figure G16.7). 

 
As the great harbour works carried out have reduced the supply of pebbles, the vulnerability of 
the shingle bar and of the beach has increased despite the building of four protective groynes.  
In 1977, an especially fierce storm cleared out the pebbles protecting the embankment and 
severed the road.  The Regional Council then proceeded to reinforce the structures with rock 
armour and to refill with tetrapods and pebbles.  Despite this work, the damage caused by the 
storms still required periodic replenishment with pebbles. 

 
In 1989-1990, in order to find a more permanent solution, studies on small-scale models were 
carried out. 

 
Three scenarios have been modelled and assessed: 

 
·  the preservation of the present coastline; 

 · its gradual recessions; 
 · the complete estuarisation of the mouth of the Yères River. 
 

In the end, faced with the high costs of the planned works, the status quó has been reserved.  
Only a part of the proposed works, recommended to maintain the coastline (extension of the 
main groyne and replenishment of the beach) was carried out in 1992-1993.  These works have 
stabilized the beach, but have probably had a negative effect on the downdrift cliffs.  
Furthermore, the replenishment with pebbles of the groynes is still necessary and the DDE is 
also thinking of extending its revetment. 

 
The Cliffs 

 
Historically, the cliffs situated to the west of the Yères River have suffered the most instability 
and the greatest recession.  The erosion was probably furthered by the weakening of the 
coastal bar, and by the great height of the cliffs (106 metres).  Nevertheless, as these failures 
have occurred for a long time, and because of the lack of development in this area, this 
recession doesn’t worry the local authorities.  On the other hand, to the east, the erosion 
threatens an urban area.  This recession has been regular for many decades, but seems to 
have speeded up since 1995.  This acceleration could be in relation to the extension and 
heightening of the main groyne, although that correlation is not clearly demonstrated, because 
of the multiplicity of causes. 

 
Chewington Street’s Instability Problem 
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A major collapse took place opposite number 33 Chewington Street during the night of 31 
December 1997 - 1 January 1998.  This collapse has required the Mayor to draw up an Order 
of Peril (Arrêté de Péril) for numbers 31 and 33, extended afterwards to numbers 25 to 35.  
This event caused significant recession which has affected this part of the cliff for some 
decades (see Figure G16.8).  Table 1 displays the appraisal of the recession at Chewington 
Street, drawn from the information supplied by the DDE.  It can be seen that between numbers 
19 and 35, the recession has been 1-10m in 20 years (1966-1985) ie average values of 5-
50cm/year.  Since 1985, the recession has been more rapid, in 13 years (1985-1998) it is 8-
16m ie average values of 0.6-1.2m/year.  The more recent is 4-10m in only three years (1995-
1998).  This sector, which has moved little between 1985 and 1995, seems to have move back 
suddenly, and caught up the previous sector. 

 
 
RECESSION (in 
metres) 

 
19 

 
21 

 
23 

 
25 

 
27 

 
29 

 
31 

 
33 

 
35 

 
1966-1985 

 
2.5 

 
4 

 
5 

 
7.5 

 
1 

 
8 

 
10 

 
6.5 

 
1.5 

 
1985-1995 

 
8 

 
16 

 
14 

 
14 

 
8 

 
3 

 
4 

 
4 

 
11 

 
1995-1998 

 
0 

 
0 

 
0 

 
0 

 
5 

 
4 

 
5 

 
10 

 
0 

 
Table 1 Appraisal of the recession in front of the houses of Chewington Street at 

the east of the main groyne. 
 

4.2 Cliff Instability 
 

Preparatory Factors 
 

Geology and Topography 
 

The geology (Figure G16.3), and especially the nature of the cliff is the determining factor which 
controls the coastal recession.  As we have said before, the constituent material of the cliff 
topped by Chewington Street is a chalk with flints.  It’s a soft rock, affected by both mechanical 
and chemical erosion.  Its weak mechanical characteristics and its height further its erosion and 
gravitational instability.  The chemical erosion is due to the dissolution of the chalk by run-off 
infiltration water along preferential paths, ie pre-existing fractures and karsts.  The result is the 
weakening of the cliff and the triggering of collapses, controlled by the fracture forming and 
furthered by the saturation of the chalk, the hydraulic pressure in the cracks and the 
undermining of the cliff, due to the mechanical action of the waves (Figure G16.4). 

 
It should be noted also that, even if it doesn’t exist in Criel major lithologic discontinuities, small 
panels can fall away at the level of stratigraphic joints. 

 
Faults and Fractures 

 
Faults and fractures are important aids to erosion in the area of massive chalk.  The fractures 
control the incising niches at the bottom of the cliff, particularly in the sector of the great 
collapse at the beginning of January 1998 (cf annexe 1, plate IV).  Besides these great 
fractures, the fissuring is characterised by small openings through which the water seeps.  
Under the action of frost, the hydraulic pressure and the over pressure generated by the force 
of storms, this small fissuring furthers the break-up of the chalk and the failure of the cliff on a 
large scale.  Its presence leads thus to the inevitable collapse of the cliff.  Below Chewington 
Street, the fissuring is particularly significant at the base of the cliff. 

 
Karstic Characteristics 

 
Massive collapse of materials can also occur as bulges.  In this case, very bulky sections of cliff 
can collapse.  These bulges are not controlled by the faults, but occur along slip surfaces 
arising from a karstic alteration of the rocky block.  After the collapse, the surface shows marks 
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of red clays flows.  Collapses in a column form (or as pillars) can also occur, resulting from 
failure due to fracturing and the presence of sink holes.  The crumbling of the Clay with Flints 
due to the opening up of sink holes can also result in loss of large sections of the cliff. 

 
Water 

 
Presence of water in the cliff acts on the stability as an important ongoing factor, because of the 
hydraulic pressures generated in the fissures.  It can also cause the alteration of discontinuity 
surfaces (decalcification and argillization), decreasing their shearing strength.  This water 
comes from the saturation of the bottom of the cliff by the sea and rising by capillarity, from 
infiltrations of the rainwater, and from plateau’s ground water.  In Criel, the ground water 
emerges through several resurgences on the tidal flat.  These springs are gathered at the level 
of basal Senonian, but its elevation quickly increases inland.  Water can also appear straight on 
the top of a chalky bench (especially if it is marly chalk) or can be led by fractures in chalk or 
karsts (thus the resurgences can occur regardless of the lithology). 

 
Triggering Factors 

 
Water 

 
Water acts also as a triggering factor, because of the erosive action of run-off and infiltration 
(dissolution of the fissures, opening up of the argillous pockets) but also in relation to other 
triggering factors (splitting of the chalk by frost, transmission of compression by waves during 
the storms, etc). 

 
Run-off water is a major erosive agent in coastal areas.  In the watershed behind the coast, rain 
water creates mud flows (floods of mud during the violent storms), run off from higher land, 
which is less mineralized than the sea water (in limit of saturation), has a greater chemical 
action on the carbonated materials such as chalk. 

 
At the level of the layer of Clays with Flints, the surface run-off mixes with the clays until they 
reach their liquid limit; then these pockets open up and under gravity wash out progressively or 
suddenly. 

 
Both these situations are of little importance at Criel-Plage (Chewington Street) because the 
overlap of loams and clays are thin (2m maximum) and because of the lack of catchments 
above the coastline which would concentrate run-off. 

 
Nevertheless, the surface water and sewerage discharges from cliff top properties (several 
pipes are visible on the top of the cliff) must also contribute to the degradation of the cliff. 

 
Infiltration of water percolating and flowing through the fissures in the chalk and partly supply 
the ground water.  During heavy rain, water can increase pressures in the joints of the chalk 
and trigger massive collapses. 

 
The emergence of ground water contributes regularly to erosion at the bottom of the cliffs.  In 
Criel, resurgences like that are known on the tidal flat, on both sides of the mouth of the Yères 
River. 

 
Frost 

 
Frost is an important factor in the degradation of chalk blocks.  In the Upper Normandy coastal 
zone frosty periods are however rare and usually not very severe.  Nevertheless, the intense 
porosity of the chalk (35-40%) as well as its saturation several metres above the water table by 
capillarity furthers the degradation during frosty days. 

 
Marine Erosion 
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The sea1 is obviously the determining factor in the process of erosion.  At high tide, it causes 
saturation of the chalk (generating hydraulic pressures and decreasing the mechanical 
characteristics of the material) and it furthers erosion by dissolution (especially when the sea is 
rough, the dilution being then the most active).  Its action is principally significant during the 
storms.  In this case, the waves are the driving force behind the erosion: 

 
·  attacking directly the levels of more or less marly chalk, and thus furthering the collapses 

and the undermining along pre-existing fractures; 
 · furthering and removal of the cliff base debris screes (and coarse beach material) and 

thus letting the sea continue its erosive action; 
 · creating hydraulic pressures in the fractures chalk more or less intense according to the 

ferocity of the wave impact. 
 

The storm waves and swell are also responsible for the longshore drift mentioned above which 
provides protection of the base of the cliffs. 

 
Wind 

 
The action of wind encourages direct wave attack and resulting spray is a phenomenon arising 
from swell and waves.  It also produces sea as well as cliff saturation. 

 
Pebble Banks 

 
The pebble banks protect the base of the cliff from wave action.  Pebbles accumulate at the top 
of the beach, and prevent the sea from reaching the cliff during the normal tides; only the 
waves then attack the cliff2.  In that situation the coarse beach material can play a negative role 
as it takes part with the waves in mechanical erosion through impact on the cliff. 

 
The presence of these bars is dependent on the coastal engineering works further up the coast 
Infrastructure or defences (rip-rap, groynes, etc) are liable to stop the migration of the coarse 
material, and thus modify the supply to the shingle beaches.  These structures can also further 
the attack of the top of the beach by the sea (by creating an effect) and thus reinforce the 
retreat of the beach. 

 

                                                      
1 The first cause of the sea progress is the climate.  Since the end of the Quaternary - Flandrian period - the average level of the seas 

rises.  This rising (a few metres) is linked with a global warming releasing the polar ices. 

2 According to the seaside residents, the elevation of the top of the beach has reduced from 14 m in 1992 to 6 m in 1994.  While 
previously, they could go on foot from Criel to Menil-Val, except during the spring tides, presently, even during the low tides, the sea 
reaches the cliff. 

We can also notice that the gravel extraction industry has contributed to the retreat of some 
beaches of the Alabaster Coast (Côte d’Albâtre); Criel-Plage among others.  Between 1914 and 
1985, the volume extracted between the groynes of Criel and Mesnil-Val was more than 
47,000m3. 
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In conclusion, the three main factors responsible for the recession are: 

 
·  the unstable cliffs, the mechanical characteristics, the morphology of the relief, the 

fracturation and the presence of water further the instabilities; 
 · in the case of the chalky cliffs, there are in addition their great susceptibility to dissolution 

and karstic evolution, furthered by the run-off and the wash down from the development 
of the plateau; 

 · the action of the sea is very significant, especially because of the undermining of the cliff, 
this action is reinforced by the loss of the pebbles bars. 

 
5. SOCIO-ECONOMIC CONSEQUENCES 
 
5.1 The Present Situation 
 

Currently the recession of the cliff directly threatens ten houses on Chewington Street among 
which seven (numbers 25 to 35) are under an Order of Peril (Arrêté de Péril).  These houses 
are mainly second homes of little value. 

 
5.2 The Future Scenario 
 

Besides the recession of the cliffs, which affects also Menil Val, to the north of the District, 
Criel-sur-Mer is or will be confronted with three other problems, in relation to the cliff recession; 
the construction at the mouth of the Yères River, the problem of the beaches at Criel and Menil 
Val, and the re-establishment of the shingle beaches. 

 
The Recession of the Cliff 

 
The recession of the Yauville plateau is an inescapable phenomenon.  If the erosion continues 
at its present rate, this will result in a loss of more than sixty properties.  They are mainly 
second homes, but also some first homes.  It can be expected that the permanent inhabitants 
will settle again in the District.  On the other hand, the holiday-makers, who think that they have 
been betrayed by the District Council, will not probably come back, causing financial losses to 
the District and to the local businesses.  Already, the Mayor has called for fiscal relegation of 
the affected properties.  Furthermore,  the inhabitants and the holiday-makers fear that the 
abandonment and the deterioration of the houses could damage the landscape (the area is not 
far from the beach) and could send back a negative picture of the seaside resort.  They also 
fear the settlement of an undesirable population, furthering begging and development of a 
feeling of insecurity. 

 
The Mouth of the Yères 

 
At present the mouth of the Yères River is not developed and is occupied by salt marsh and 
meadow.  The area forms a flood plain for the waters of the River during high tides, because 
then, the pipe-groyne closes, preventing not only the sea from flooding the estuary, but also the 
river flow.  Furthermore, this area is often flooded by run-off from the land behind by the 
hanging valleys, which are in turn controlled by the land drainage system. 

 
The area unavailable for the development of seaside activities is sizeable.  Improvement and 
development projects would have been suggested, although technical and financial details are 
not available. 

 
The three other suggestions already mentioned (coastal defence, comprising beach 
replenishment or maintenance of the coastal line, limited recession or estuarisation) have 
different costs and impacts. 

 
Maintenance of the coastal defences requires scheduled beach replenishment (300kF for the 
1996-1997 re-charge) and thus high long-term costs.  The impacts are the following: 
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·  the reinforcement of solid defences using rock armour harms the aesthetic quality of the 

area (the Mayor has called for a better integration and a more aesthetic result in any 
extension of this rock revetment); 

 · the heightening of the major groyne had caused (because of the growth of the beach and 
the disappearance of the pebbles bars) the appearance of a 4-5m difference in height, 
breaking the continuity of the top of the beach, between both sides of the groyne, and 
introducing a hazard to users; 

 · the disappearance of the storm beach is partly due to the works done on this major groyne 
which the DDE had carried out.  This included the heightening and the extension of the 
groyne, the artificial refill of the beach, so that it would be overloaded faster and that 
transit of the pebbles would be restored quickly in order to restrict the retreat of the 
downstream bar; unfortunately, the transit was not restored quickly enough, (perhaps 
because of an excessive increase in the height of the groyne and/or a coastal transit being 
weaker than foreseen) and the pebbles bar has vanished (by undernourishment and more 
intense scouring at the level of the groyne). 

  Unfortunately, these pebbles partly contributed to the protection of the base of the cliff and 
their disappearance is undoubtedly one of the causes of the acceleration of the recession; 
studies performed by the Laboratoire de Chatou, which had examined the three 
alternative improvement projects, had already revealed the problem and recommended 
protective works to the cliff; they have not been carried out, probably because of the cost 
(12 MF for a rock revetment); 

·  present dyke is probably not strong enough to withstand major climatic events, and 
essential maintenance and repair works are foreseeable; 

 · the problem of the flooding of land protected by the dyke is not resolved. 
 

The cost of limiting coastal erosion is estimated at 330 MF.  It is the most expensive solution 
because of the major works which would have to be carried out on the revetment.  It’s a long-
term solution not involving beach recharge.  The flooded area behind the revetment would 
remain almost the same.  The reduction of the available surface necessary for the storage of 
the river and run-off waters is compensated for by the backward displacement of the pipe, and 
thus by a shorter period of closing.  The socio-economic consequences of these works in 
comparison with the present situation are slight.  It could be positive if the rock revetment works 
were more aesthetic. 

 
Nevertheless, these works would have little influence on the problem of the receding cliffs. 

 
The estuarisation estimated at 158 MF is the solution recommended by the Ministry of 
Environment.  It consists of removing the present revetment in order to achieve ‘managed 
retreat’ and thus the equilibrium between the sea and the river coast.  Protection would be 
nevertheless carried out, in order to protect the urban sector and the beach.  These works 
should have a positive effect on the environment and the landscape, and should encourage 
tourism. 

 
On the other hand, the flooded area would restrict significantly upstream.  Despite this however, 
the recession of the cliffs would not still be brought under control. 

 
At present, no decision has been taken on a preferred scheme option because of a lack of 
political will, and because of the costs.  No additional study is foreseen (the costs of the studies 
performed already amounts to 2-3 million Francs and there is not a great sense of urgency 
perceived. 

 
The Beach 

 
The beaches of Criel and Meniil-Val are now stable, because of the works carried out on the 
groynes.  The volume of shingle that can be retained seems to have been reached, and the 
coastal transit can resume.  However, these works have been carried out to the detriment of the 
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beach levels, that have almost vanished downdrift to the beaches.  The restoring of the transit 
doesn’t  seem, alone, be sufficient to re-form them. 

 
The Storm Beaches 

 
The storm beaches play an active role in the protection of the base of the cliffs, although they 
are now less extensive and other natural processes are involved. 

 
The transit of the pebbles is a regional phenomenon, affecting all the coast.  Its interruption at 
Criel has probably had an effect on the protection of the coast as far as Le Tréport.  It should be 
restored now (because of the filling up of the Criel and Menil-Val groyne compartments), but the 
coastal bars have not been re-established. 

 
5.3 The Risk Perception 
 

Local Authorities 
 

The Regional Council (Conseil Général) and the District Council (Mairie), which have financed 
the strengthening of the groynes, as well as the DDE (Direction Départementale de 
l’Equipement) responsible for the technical part, have underestimated the hazard of cliff erosion 
down drift of the major groynes, or, at least, they have estimated that, considering the forecast 
recession, the costs of the works would be out of proportion to the value of the threatened 
assets. 

 
Since 1987, the POS (Land Use Plan) has been revised, and the sector bounded by 
Chewington Street and the cliff is designated as an ND area (area where no building is 
permitted).  Since the 1992 works on the major groyne, the erosion, although irregularly 
distributed spatially and temporally along the cliff, seems to have increased more quickly than 
before.  So, in 1996, the Mayor wrote to the Tréport subdivision in order to collect all the 
information necessary for the submission of a claim for compensation on account of natural 
hazard, provided for the 1995 Barnier Law.   Nevertheless it seems that the letter remained 
unanswered, despite its repetition in December 1997.  Some days later, a significant collapse 
occurred at the level of property number 33.  The ‘Order of Peril’ was only made on 10 February 
(41 days later) and was extended to other numbers only after an alarming report from BRGM 
highlighting an imminent danger. 

 
This delay in the implementation of the ‘Order of Peril’ shows the difficulty in highlighting the 
notion of imminent hazard in respect of cliff recession.  It is indeed a known hazard, but it 
occurs either gradually (by limited falls of blocks) without really measuring the scale, or by a 
sudden collapse, causing undoubted alarm.  This is perceived as a short or medium-term 
guarantee of stability for that part of the cliff.  In fact, although it’s true that these collapses can 
act as a “purge” of the cliff, and thus expose a more “sound” rock, the stability of the sector can 
not absolutely be guaranteed and the intervening period before the next collapse cannot be 
forecast. 

 
The Mayor seems to have become aware of the risk early enough because, besides the 
requests for information relating to the application of the Barnier Law, he has refused to issue 
building licences and started in 1995 a new revision of the POS.  It will distinguish two areas: 
·  an area of about fifty metres wide by the cliff and classified NDR (forbidding all issue of 

building licences, even to works of minor significance); 
 · an other area of about fifty metres wide, just behind the previous site, classified NDC 

(forbidding issue of building licences, but authorising small works like repair and 
maintenance). 

 
The POS was approved by the District Council, after heated discussion, and has now to be 
approved by the Prefecture. 

 
In Seine Maritime, the Mayors are usually not very aware of preventative information about 
natural hazards.  While 80 DCS (Synthetised District Files) were written by the CARIP (Risks 
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and Preventative Information Analysis Committee) set up by the Prefect, no DICRIM (District 
Information Document about Major Hazards) has been prepared by the Mayors. 

 
The Associations 

 
Two associations exist in Criel.  The first, the Association for the Protection of the Environment 
in Criel and the Yères Country (APECPY) which is an association of environmental protection 
interests existing for some years.   It had already highlighted in 1996 and 1997 concerns about 
the works carried out on the major groyne and about the degeneration of the coastal bar.  It 
recommends the lowering of the groyne, the refill, if necessary, of the pebble bar by marine 
gravel extraction following scientific studies. 

 
The second association “the Defence Association for the Cliffs of Criel” (ADFC) has appeared 
after the adoption by the District Council, of the new POS.  They are mainly second home 
residents affected by the ‘no building’ area.  They are more aggressive than the APECPY.  
They mainly blame the Mayor for resigning himself to the recession of the cliff and for not taking 
the necessary protective measures (they ask in particular for the rock protection of the base of 
the cliff).  They think that 95% of the recession of the plateau is due to the works done on the 
major groyne. 

 
The approach to the problem by the two associations is very different.  The APECPY 
recommends restoring of the natural equilibrium between the cliff, the sea and the pebbles, 
through the reformation of the coastal bar.  The ADFC argues for the safeguarding of the cliff 
top developed area and for the provision of coastal protection. 

 
The Owners 

 
The properties are mainly second homes.  The owners are usually not very sensitive to the risk, 
probably because they don’t live there permanently.  Furthermore, they don’t seem to know the 
cliff recession mechanisms.  Some have bought their land despite the advice of Town Planning 
warning about the risk of collapse.  They thought that a 10 to 20 cm per year recession rate was 
a reasonable risk.  They didn’t know that sporadic fractures of several metres could occur in 
one event. 

 
6. MITIGATION OF THE RISK AND THE ROLE OF THE STATE SERVICES 
 
6.1 Technical Acts 
 

The coastal protective measures depend, in Seine-Maritime, on the Regional Council, relying 
on the technical services of the maritime DDE (Regional Department of Equipment).  The 
District Council has to take part in the financing of the works.  In Criel, the DDE has carried out 
or has ordered some studies: 

 
·  a study about sediment transit, commissioned from the Laboratoire Centrale 

D’Hydraulique de France and BRGM (1987); 
 · a study on a small scale model, for the protection of the mouth of the Yères, 

commissioned from the Laboratoire EDF de Chatou (1989); 
 · a report about the collapse of Chewington Street from BRGM (1998); 
 

and has also carried out some engineering works : 
 

·  provision of a rock revetment (1977); 
 · beach replenishment; 
 · raising and extending the major groyne and renourishment of the (1991/1992). 
 

As already stated, three engineering schemes have been put forward: holding the coastal line, 
limited recession, and set-back creating an estuary.  In 1990, the inhabitants were asked to give 
their opinion by referendum on the two last projects (the maintenance of the coastal line was 
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not accepted by the Town Council, because it was not a long-term sustainable solution, 
considering the costs of maintenance).  The limited recession proposal won only about forty 
votes.  Despite this, and taking account of the significant investments to be made, the Regional 
Council abandoned the proposal (for the time being?) and kept as the solution the maintenance 
of the coastal line.  A part of the works recommended by the report of the Laboratoire EDF de 
Chatou were carried out, but not the protection of the base of the cliff, because of its cost. 

 
With respect to mitigation of the cliff recession, no technical action has ben carried out and no 
remote monitoring system has been set up, only administrative actions have been taken.  The 
DDE would envisage a geophysical exploration of the cliff, in order to assess its state of 
weakness. 

 
6.2 Administrative Actions 
 

The Mayor 
 

The Mayor is in charge of development in the District.  He must have the rules respected and in 
particular, the District Council must specify the POS and the Mayor must ensure its 
implementation. 

 
In 1987, the area between Chewington Street and the cliff was classified in zone ND. 

 
In 1995, the Mayor started to modify the POS, classifying the properties on both sides of 
Chewington Street as NDR, and in the NDC a strip fifty metres wide.  This POS was adopted by 
the District Council and sent in August 1998 to the Sib-Prefect for approval. 

 
At last, in accordance with its powers to enforce law and order, the Mayor has drawn up an 
Order of Peril for numbers 31 to 33 after the 1998 New Year collapse, later extended to the 
number 25 to 35. 

 
The Prefect 

 
Within the framework of measures set up by the Barnier Law and in relation to allowing for 
natural hazards in national and regional development, with the indemnification of the 
expropriated owners, the Prefect must prepare a preliminary report and send it to the Ministry of 
Environment (Major Risks Department), to the Ministry of Interior and the Ministry of Finance.  
This file has not yet been accepted, the ministries asking for more precision about the chosen 
perimeter, about the hazard and about the value of the threatened assets. 

 
7. CONCLUSIONS ABOUT THE OPERATION OF MITIGATION 
 

Presently, no technical mitigation action has been carried out.  We can therefore only judge the 
administrative process. 

 
7.1 The Orders of Peril 
 

The Orders of Peril were drawn up late.  The Mayor waited for the significant collapse of the 
New Year 1998, and an alarming report from BRGM before evacuating the seafront houses, 
despite the fact that the recession and especially its acceleration since 1995, was well known. 

 
Risk Prevention Plan (PPR) 

 
The PPR, according to the law No 95-1001, known as Law Barnier, of 2 February 1995, 
determines the areas where a natural risk is foreseeable. This document is intended to allow 
action to be taken in advance by the proprietor and the Local Authority. 

 
Field of Enforcement of the Law and Aim of the PPR 
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This concerns natural risks such as flooding, ground movement, avalanches, forest fires, 
earthquakes, eruption of volcanos, storms, or cyclones.  The PPR can forbid in a demarcated 
area, construction and activities because they will be exposed to a risk or because they will 
aggravate it. 

 
The aims are : 

 
·  not to increase the number of developments or infrastructure on vulnerable areas; 

 · to reduce the vulnerability of buildings or developments in vulnerable areas; 
 · not to aggravate the risk or to generate a new one. 
 

The PPR can require local authorities or a private individual to take measures in order to make 
the intervention of rescues easier, or measures to impose some restrictions on private 
owners/residents. 

 
Some remedial measures can be applied to existing buildings if the cost of work does not 
exceed 10% of the value of the building. 

 
Working Out and Carrying Out the PPR 

 
According to the law, the government is competent for setting out and implementing the PPR.  
The Prefect prescribes by an Order the studies for the PPR.  He demarcates the area 
concerned. 

 
Contents: there are 3 documents : 

 
·  a notice of presentation of the geographic area, the kind of risks and their effects; 

 · maps outlining the vulnerable area; 
 · regulations for the vulnerable area. 
 

Implementation: the PPR is an easement of public utility Therefore it has to be appended to the 
town planning document : the POS (Land Use Plan) and everybody has to follow its 
recommendations. 

 
7.2 The POS Review 
 

The review of the POS was necessary, although the new POS has not been fully accepted by 
everyone.  Nevertheless, in view of the lack of knowledge about the present rate of recession of 
the cliff, and the structural condition of the plateau it is impossible to assure that the hundred 
metre wide zone notified, within which development is forbidden, is wide enough.  In particular, 
the definition of two zones (one forbidding all works, and the other authorising only maintenance 
works), even if this split is necessary in order to avoid serious disagreement with the owners, 
may given them an illusory feeling of security.  When, in some years or some decades, more 
restrictive measures need to be imposed, the Mayor will be confronted by the same hostile 
reaction.  So it is important that the District Council develops a strong information and 
awareness raising programme.  It would also be desirable for the District to buy progressively 
the properties at risk and to demolish the houses.  Furthermore, a review of the control of water 
(from highways, sewage etc) must be implemented in order to limit the infiltrations and run-off. 

 
7.3 The PPR and Compensation 
 

The elaboration of the PPR basically comes up against the definition of the perimeters, first 
because of lack of knowledge about the hazard, and second because of the political 
considerations (more than a hundred owners are affected).  Furthermore, the cases are not 
regarded as a priority by the ministries (in particular financial compensation) because the 
hazard is not immediate, and because assets at risk are second homes. 

 
8. LESSONS ARISING FROM THE STUDY OF CRIEL-SUR-MER 
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The lessons that can be learnt from the study of the site of Criel concern two areas : first 
coastal development and second the application of the “Barnier Law”. 

 
8.1 Coastal Development 
 

The processes occurring in coastal areas, especially the extreme sensitivity of the inter-action 
between land and sea, are not well known.  In particular, the influence of local coastal 
protection works on the equilibrium of the hydro-sedimentary compartments (sub-cells) and on 
coastal erosion is better understood. 

 
Until recently the fight against marine erosion was systematic, whatever the sites or the nature 
of the interest to protect.  More recently, the philosophy of the Ministry of the Environment 
consists more to favour the technical choices only if the stakes and advantages are a priority 
and the assets affected by erosion are overriding the consequences and the work will not 
adversely affect the environment.  So the aim is to balance the situation on the coast, by 
agreeing limited recession and by developing the territory in order to limit the impact of erosion 
on the present and future human activities in a sustainable way. 

 
In practice, we can see that these considerations must be considered in relation to financial 
problems and local resistence (from residents and the elected representatives). 

 
Indeed, to want to restore the coastal equilibrium and to accept recession of the coasts can 
cause significant costs.  In Criel, the estuarisation of the site, a solution recommended by the 
Ministry of the Environment, would require an investment of 158 MF.  If, in the long term, that 
solution is the most economic, neither the District, nor the Department can advance such a 
large amount of money.  That’s why only temporary works have been carried out, less 
expensive, but with the consequences described on the acceleration of the cliff recession 
downdrift (ie less sustainable). 

 
Furthermore, to implement a policy of coastal retreat is not always welcomed by local 
authorities.  Indeed, to clarify the land as areas where no buildings shall be permitted deprives 
the District of a part of its territory with land which may be of high value (seafront).  The financial 
consequences of such a policy are not insignificant, and the development or regeneration of the 
coastal zone in that location will be slowed down. 

8.2 The Barnier Law 
 

The Barnier Law makes provision of funding to compensate owners threatened by risks from 
major natural hazards.  The Barnier Law defines also Risks Prevention Plans (PPR). 

 
So we can expect that the prevention funds will compensate owners presently affected by an 
Order of Peril.  Furthermore, the PPR will delineate the areas where no new buildings are 
permitted, the areas where the inhabitants must be relocated (if coast protection works for the 
cliff are more expensive than the assets to be protected) and the areas where residential 
development can remain. 

 
In fact, because of the nature of the assets at risk (second homes) and as the risk is not 
immediate, it is likely that the procedure for compensation will take a long time, if it succeeds.  
Furthermore, as already mentioned, uncertainties about the state of the cliff and about the rate 
of recession, as well as the number of the threatened properties (more than a hundred) don’t 
facilitate the designation of the PPR. 

 
The pressure from the owners of affected properties is also important. They would prefer 
protection works to be undertaken rather than receiving compensation.  Furthermore, the 
responsibility of the DDE and the Regional Council in the non-implementation of protection 
works, yet recommended by various reports in the context of previous extension of coastal 
protection structures, complicate the solution to the problem. 
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8.3 Lessons Learnt 
 

The site of Criel-sur-Mer has been selected for this study because it displays very clearly the 
problems of urban areas threatened by ground instability in general and by coastal erosion in 
particular. 

 
The Regional Council is responsible for addressing coastal erosion problems.  The technical 
studies are carried out by the maritime subdivision of the DDE.  The District Council must take 
part in the financing of the works. 

 
In Criel, the recession of the cliff adjacent to Chewington Street is due to the geological 
characteristics, but also marine conditions and especially to the coastal protection structures 
that have reduced the natural longshore drift which allowed maintenance of shingle beaches 
below the chalk cliffs. 

 
In order to solve the problem of coastal erosion in Criel as a whole, three proposals have been 
made.  The first two consist of accepting either a limited recession of the coastal line or the 
complete estuarisation of the river.  These solutions need significant works but are permanent, 
and allow restoration of a certain equilibrium between the coast and the sea.  The third solution 
consists of maintaining the present coastal line by reinforcing the coastal protection and the 
beach with regular recycling of coarse beach material and protection of the base of the cliff.  It 
is this solution which has been selected, because of its lower immediate costs, even if it is more 
expensive in the long term.  However, because of the lack of finances, the protection of the cliff 
has not been carried out. 

 
For financial reasons, and because the issues are considered of lesser importance, no remote 
monitoring system, nor protective works, are foreseen.  Only administrative measures to reduce 
the risk (through the vulnerability) have been taken.  The immediately threatened properties 
have been evacuated and a new POS has been prepared in order to forbid any new building.  
No financial compensation is foreseen, neither in order to compensate the victims, nor to repair 
the loss caused by the devaluation of the properties.  A procedure of PPR has been initiated but 
might take a long time, because of the difficulties to specify the real estate of the cliff and the 
rate of recession to be expected.  Furthermore, the fact that the risk is not immediate, that the 
threatened properties are second homes and because of the number of owners affected, there 
will not be any rapid move to address the problem. 

 
One of the problems illustrated by Criel is the lack of a co-ordinated programme for the 
management of the shoreline (coastal defence) in France.  The construction and other activities 
of adjacent coastal local authorities have resulted in a reduction of sediment supply at Criel 
beach, necessitating expensive beach replenishment (which is currently unaffordable) and 
causing cliff falls which threaten cliff top properties in Chewington Street.  It is believed that a 
more integrated approach to shoreline managment would be beneficial, based upon an 
understanding of coastal processes, following the approach recemmended by the Ministry of 
Agriculture, Fisheries and Food (MAFF) in Great Britain.  The establishment of ‘Coastal 
Groups’, comprising adjacent coastal local authorities with a mutal interest in the management 
of the shoreline over longer lengths of coast, assists co-ordination of coastal policies and will 
help avoid actions that could have an adverse effect downdrift. 

 
The implementation of the ‘no action’ policy at Criel was supported by the possibility of funds to 
compensate owners of properties abandoned, through the provisions of the Law Barnier, so it is 
of particular interest as a policy example for this project.  This framework provides an 
opportunity to examine all options for mana gement of the shoreline including protection of the 
cliff as well as ‘no action’ or retreat, particularly where the benefit-cost (economic justification) 
ratio is low or where there are significant environmental constraints.  In Great Britain the 
devlopment of a strategic approach to shoreline management is progressing well.  However, 
the lack of a compensatory mechanism that provides a way of assisting landowners in 
relocating to avoid possibly unsustainable or otherwise inappropriate coastal locations or 
properties being affected by coastal erosion or instability is seen by many practitioners as a 
shortcoming.  It is likely that as the impacts of climate change become more obvious in 
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vulnerable locations the pressures for a compensatory system will increase.  The French 
system makes the possibility of coastal retreat and abandonment of some coastal areas more 
achievable and acceptable to affected frontages, as well as from a political perspective. 
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Figure G16.1   Location of the site of Criel-sur-Mer.



Figure G16.2   The district of Criel-sur-Mer.



Figure G16.3   Geological map of the area of Criel-sur-Mer.



Figure G16.4   Geological section of the cliff near Criel-sur-Mer.



Figure G16.6   Monthly and annual precipitation.

Figure G16.5   Temperature range over a year.



Figure G16.7   The mouth of the Yeres River.



Figure G16.8   Cliff recession rates, 1977-1986.
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Plate G16a Close view of the town of Criel-sur-Mer 
 
 
 
 
 
 

 
 
 Plate G16b View of the town from the west across the estuary 
 



Geotechnical Study Area G16         Criel-sur-Mer, Seine-Maritime, France 
 

 
 18 

 
 
 
 Plate G16c View of the base of the cliff, Criel-sur-Mer  
 


