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ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN SUMMARY 

Project Title  :  Drinking Water Quality and Service Improvement Project 

Country  : MOROCCO 

Project Number  :  P-MA-E00-010 

Department  : OWAS      Division: OWAS.2 

 

1. Introduction  

 

At the request of the Moroccan Authorities, the African Development Bank (AfDB) intends to 

support the implementation of the 'Drinking Water Quality and Service Improvement Project', 

which will improve and safeguard drinking water supply to several urban centres (Bouznika, 

Benslimane, Youssoufia and Safi) and improve water quality of the Bouregreg system (artificial 

aeration at the SMBA dam and ozonation at the existing treatment plant), as well as the 

performance of the existing DWS systems (reduce losses, optimize operation, etc.). 

From an environmental and social standpoint, the project is classified in Category 2 in view of 

the nature of the works to be implemented and environmental and social impacts ranging from 

low to moderate. This document is a summary of the Environmental and Social Management 

Plan (ESMP) for the different project components. It describes the project area, the main 

environmental and social components, impacts and mitigation measures as well as principles and 

implementation modalities of these measures for the entire project. It should be noted that it was 

prepared on the basis of environmental and social studies conducted for each of the project's sub-

components. 

Pursuant to Moroccan Law 12/03, DWS projects are not subject to an environmental and social 

impact assessment in Morocco. EIAs and consultations for DWS projects, with the exception of 

the expropriation component, are carried out in compliance with the requirements of the different 

donors, including the Bank.  

 
2. Project Description  

 

The project's sector goal is to improve the socio-economic and health conditions of the population 

by safeguarding drinking water supply in terms of quality and quantity in the urban and rural 

centres concerned. 
 

The project's specific objectives are to strengthen and safeguard DWS in several urban centres 

(Bouznika, Benslimane, Youssoufia and Safi) and improve water quality (artificial aeration and 

ozonation) as well as the performance of the existing DWS systems (reduce losses, optimize 

operation, etc.). 

 

The project will be co-financed by the Bank, ONEE, IBRD and EBRD (in parallel financing). 

The Bank will contribute EUR 88.85 million, i.e. about UA 68.5 million. This amount represents 

50% of the estimated project cost.  ONEE, with IBRD and EBRD1, will finance the remaining 

50%. 

The project components with brief descriptions are presented in Table 1 below. 

                                                           
1  ONEE: UA 22.5 million ≈ EUR 29.2 million; EBRD: UA 12 million ≈ EUR 15.6 million and IBRD: UA 34 million ≈ EUR 44.1 million. 
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Table 1 

Project Components2 

 Component/Sub-Component Name Component Description 

 

A Strengthen Drinking Water Supply in Urban Centres 

 Sub-Component A.1: Strengthen DWS in Bouznika 

(including rehabilitation of the supply pipe upstream) 

and Benslimane 

 Laying of water supply pipes and related 

structures 

 Tanks (semi-buried and elevated) 

 Pumping stations 

 Sub-Component A.2: Strengthen DWS in Youssoufia 

and South Safi 

 Water supply pipes and related structures 

 Equipment for pumping stations and tanks 

 Power transmission lines 

B Improve Water Quality in the Bouregreg Complex 

 Sub-Component B.1: Artificial Aeration at the SMBA 

Dam 

 Artificial aeration systems (aerator and piping) 

 Air compressor 

 Power line and transformer substations 

 Sub-Component B.2: Oxonation process at the 

existing treatment plant 

 Ozonizers and related equipment 

 Hydraulic structures and feeder pipes 

C Improve the Performance of Existing DWS Systems 

 Rehabilitate treatment plants; strengthen production 

facilities; increase storage autonomy; improve 

network yields; install meters; and leak detection. 

 Rehabilitation of raw water intake mains and 

treatment station facilities 

 Rehabilitation of pumping stations 

 Rehabilitation of supply pipes 

 Storage tanks 

 Electric flowmeters 

 Mechanical meters 

 Mobile leak detection units 

D Project Technical and Management Support  Studies, works control and supervision 

Source: PAR, February 2016 Version 

 

3. Brief Description of Project and Main Environmental and Social Components 

The project area encompasses all the provinces around the Rabat-Casablanca motorway, in 

particular Bouznika and Benslimane provinces (in the Rabat-Casablanca economic hub), as well 

as Youssoufia and Safi provinces (in the Abda Doukkala economic hub) for components A and 

B, and almost the entire Moroccan territory for Component C. The brief descriptions will be 

confined to geographic, demographic and geo-pedologic presentations, depending on 

hydrological and floristic relevance. 

 

                                                           
2  ADB will contribute to the financing of all these components. 
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3.1  For Component A  

Benslimane 

 

The town of Benslimane lies between the cities of Rabat (62 km) and Casablanca (55 km), and is 

the administrative headquarters of the Province of the same name. The town of Benslimane 

covers an area of 12 km2 and has an estimated population of 60,100 (2015). The rural 

municipalities on the outskirts of Benslimane are also taken into account in the calculation of 

needs and sizing of water supply pipes. The population of the adjacent rural municipalities are as 

follows: (i) Ziaida rural municipality: 14,581 inhabitants; (ii) Ain Tizgha rural municipality: 

15,692 inhabitants; (iii) Bir Nasser rural municipality: 4,855 inhabitants; and (iv) Ouled Yahya 

Louta rural municipality: 9,430 inhabitants. 

 

The four predominant soil types in Benslimane are vertisols, 'hrach' (hydromorphic soils with 

concretions), 'rmel' (sandy soils) and mekzaz (hydromorphic soils), which respectively cover 

48%, 10%, 32% and 4% of the total area. The distribution of these soils by area is as follows: (i) 

the southern part of the province is dominated by vertisols (over 70% of the surface area of this 

zone); (ii) 'hrach' dominates the northern part of the province. This soil type represents over 47% 

of the area of the Bouznika and Cherrat municipalities; (iii) 'rmel' soils do not have a clearly 

defined area and may be found in the North, West and East with rates ranging from 4% to 33% 

of the area of each municipality; (iv) 'mekzaz' is to be found in Mansoria municipality and 

represents 53% of its surface area. 

 

Benslimane province’s forest covers an area of about 57,576 ha, i.e. 25% of the province’s 

surface area. This sector comes second after agriculture in the land use model. The plant 

formations to be found in it are highly diversified and comprise: cork oaks, sandarac or Barbary 

thuja trees, wild-olive trees, jujube trees, tizgha, etc. This forest enjoys a semi-continental 

temperate climate in the transition between the relatively arid coastal climates. 

 

Bouznika 

 

The town of Bouznika lies on National Road 1 between Rabat and Casablanca on the coast. It is 

bordered to the west by Mansouria urban municipality, to the East by Echarrat rural community 

and to the south by Ain Tizgha rural municipality. Bouznika covers an area of 1,905 hectares 

and, according to the 2014 census, had a population of 37,238. 

The study area forms part of the coastal Meseta geological unit, which comprises primary soils 

(schist, sandy and quartzite), sandy limestone foundations of the Miocene, the pliocene and the 

quaternary. From a geological standpoint, the entire area forms the Mesetian domain divided into 

Western and Eastern Meseta. The Mesetian domain is characterized by a Palaeozoic bedrock 

deformed by the Hercynian or Variscan orogensis and meso-cenozoic cover that has remained 

almost horizontal. The primary schists (Ordovician, Silurian, Devonian or Carboniferous) are 

well represented where they are frequently injected with doleritic or mineralized seams. The 

schists are intercalated with banks of quartzite or sandstone bars, with thicknesses ranging from a 

few metres to tens of metres.  

 

From a hydrological standpoint, the study area is characterized by the presence of the Bouregreg 

river (230 km long with a 3,980 km2 watershed) and its tributary, the Grou Wadi (surface area of 
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5 700 km2). The coastal strip in Bouznika region is drained by several wadis and their tributaries: 

(i) Ach Chqiq Wadi and one of its tributaries to the West; and (ii) Sikouk Wadi, which flows into 

the Ach Chiq Wadi estuary. 

 

The study area is characterized by several natural environment units inserted into the major 

urban development hubs. The pipeline's route crosses the following landscape units: (i) all the 

crops and grazing land along the pipeline route outside urban areas; (ii) fairly well preserved 

areas within the urban areas temporarily occupied by agricultural activities and which will 

shortly be converted into residential areas; (iii) Bouregreg wadi and its valley highly 

artificialized by the different facilities constructed; (iv) the small eucalyptus forest crossed before 

reaching the slopes of the Bouregreg Wadi valley; and (v) the Maamora cork oak stands which 

represent the only EBSA in the study area. 

 

Maamora forest is a significant part of the national forest estate. It produces timber, cork, fuel 

wood, tannin, medicinal plants, mushrooms, lichen, etc. This forest is the main source of income 

for a population of about 300,000 people with steadily growing needs. The cork oak stand area 

fell from 133,000 ha to 60,000 ha between 1955 and 2000, i.e. a loss of over 1,600 hectares. This 

situation is compounded by continuous, uncontrolled tourist activity with up to 30,000 visitors a 

week at peak periods and over 3,000 vehicles scattered all over the forest. This influx is 

attributable to the fact that this forest represents the only recreation area for citizens of the major 

urban centres of Rabat, Sale and Kenitra. 

 

Youssoufia and Safi 

 

The route's study area concerns the region of Doukkala Abda and the Province/Prefecture of 

Youssoufia and Safi. The municipalities concerned are those of Labkhati, Lamsabih, Youssoufia, 

Esbiaat and El Ghantour. The study area had a population of 72,338 in 2015. The urban 

population in the urban area is expected to rise from about 87,500 to 137,500 between 1994 and 

2035. The rural population in the study area is expected to rise from about 155,150 to 193,000 

between 1994 and 2035. 

 

Groundwater reserves in the study region are estimated at 88,000,000 m3, 50,000,000 m3 of 

which are used for agricultural or domestic purposes. This water lies at a great depth generally 

separated from the land surface by clayey and marly layers, which make tapping difficult. 

 

The region has isohumic brown soils of the vertic type, characterized by fill deposits - the 

general aspect of the Doukkala plain. There is also a lower portion representing matrix-supported 

colluvium reflecting bulk deposits and a fine upper portion mainly formed by the wind. 

 

The Rhamma Plateau and its immediate environs stand out in the national classification as the 

Kingdom's most productive regions in terms of cereal, orange and olive crops. In view of the 

extent to which the land has been farmed, natural species are only to be found in highly degraded 

patches due to the expansion of croplands. 

 

There are now very few areas dominated by natural species. Most of the land has been shaped 

and used for fruit crops (olive and orange trees), market garden and, to a large extent, cereal 

crops. The vegetation introduced or planted by humans comprises eucalyptus, poplar trees and 

fruit tree plantations (olive trees, etc.). The rest of this area is made up of fields for cereals 
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(barley and hard wheat) and leguminous crops (broad beans, lentils, green beans, chickpeas, 

etc.), as well as uncultivated spaces. Irrigated crops (by traditional seguias following contour 

lines) are confined to a few market garden plots (onions, potatoes, tomatoes, peppers, peas, etc.) 

close to the wadi inlets. 

 

Component B: Improve Water Quality at the Bouregreg Complex 

Artificial Aeration 

 

The area considered for the analysis of biophysical impacts encompasses the Sidi Mohamed Ben 

Abdellah (SMBA) dam reservoir. The harnessable volume of water from the SMBA dam, which 

has been increased, is estimated at about 300 Mm3/year. This sub-component consists of a 

hypolimnetic aerator for each intake. The hypolimnetic aerators will be sized to supply the 

required amount of oxygen to aerate an amount of water around each device. The description of 

the environment will, therefore, be confined to a description of aquatic plant and wildlife. From 

the physical and chemical standpoint, the amount of oxygen dissolved is presented in the climate 

change section. This parameter was selected because the amount of oxygen dissolved is a key 

factor for controlling the quality of water in the SMBA dam.  

 

The phytoplankton study provides a breakdown of all the species found in the lake, including 

chlorophycea, diatoms and cyanophyceae. This population tends to be characterized by a 

eutrophic ecosystem. It is worth noting that the phytoplankton biomass is distributed over the 

entire epilimnion since chlorophyll is to be found at a depth of 8 metres and the maximum is 

rarely observed at the water surface. 

 

With regard to macrophytes, the study conducted by Biodiversity Consulting concludes that the 

main species is the potamogeton pectinatus, but that there are also many charophytes and 

myrioplyllum spicatum.   

 

59% of zooplankton mainly comprises rotifers and the rest is made up of crustaceans (primarily 

copepods). There is a high proportion of cyanobacteria in the zooplankton population, with a 

high proportion of predators in relation to herbivores. 

 

When fishery exploitation of the SMBA reservoir lake began, there were indigenous species, to 

which other species were gradually added either to encourage fishing (black bass, pumpkin seed 

sunfish, common carp), or to control eutrophication (silver carp). The main indigenous fish are 

the barbus (barbell) fritschii, alosinae (Alosa fallax and finta), sand smelt (Atherina mochon or 

boyeri). The species that have been introduced are the pumpkin sunfish (Lepomis gibbosus), the 

common carp (Cyprinus carpio), the black bass (Micropterus salmoides) and the silver carp. 
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Establishment of the Ozonation System at the Existing Treatment Station 

This component concerns the ozonation project site located at the centre of the Rabat ONEE 

complex (orange grove). The Bouregreg complex is Morocco's largest technical and scientific 

complex in the field of drinking water supply and sanitation. On the same site, the complex has 

grouped together several drinking water production technical facilities, including: a water 

treatment plant, the water quality control and research laboratory, a training centre in water and 

sanitation-related trades, and a pilot waste-water treatment plant. The Bouregreg valley is in the 

same climatic region as the city of Rabat.  

The entire region of Rabat belongs to the Moroccan Central Massif which is the most northern 

and most significant of the bulges of the hercynian bedrock of Morocco's Atlantic Basins. 

Several structural domains have been identified, such as the northern part of the Rabat basin, the 

Khouribga Ouelmes anticlinorium, the Zaer Plateau, etc. 

 

Component C: Improve the Performance of Existing DWS Systems 

 

A significant part of this component entails the procurement of equipment (mobile leak detection 

unit, meters, etc.).  The direct environmental impact area will concern infrastructure, in general, 

and the sections concerned by replacements, in particular. The project's main social component 

concerns ONEE workers, who will be involved in the replacement and maintenance of this 

equipment. 

 

4. Main Environmental and Social Impacts  

 

4.1  Main Activities that will be Sources of Environmental and Social Impacts 
 

4.1.1  For Component A 
 

For the DWS strengthening component, the main impact sources in the construction phase will 

be: (i) preliminary exploration; (ii) land acquisition; (iii) site development and signage; (iv) 

presence of living quarters and dismantling; (v) transport and traffic; temporary excavation 

earthworks and civil works; (vi) laying of pipes and installation of pumping equipment; and (vii) 

restoration and landscape integration. During the operational phase, impact sources could be the 

risk of network malfunctioning and the maintenance and repair works. 

 
4.1.2  For Component B 

 

For Component B, potential impact sources are: (i) during site preparation and site installation 

works; (ii) the construction works (movement of heavy-duty vehicles/machinery, and site 

restoration works); and (iii) earthworks, in particular, the resulting debris.  

 

The installation of hypolimnetic aerators at dam level: (i) assembly of water supply and ballast 

pipes, which will float on the surface of the dam reservoir; (ii)  installation of floating aerator; 

(iii) connection of hypolimnetic aerators at the extremity of the aeration line; (iv) shifting of the 

whole unit to the dam reservoir surface so that it is positioned vertically to the mounting points; 

and (v) gradual submerging of the unit by professional divers and securing of the anchor points 

of the aerator and ballast line to the reservoir bed. 
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For the ozonation component, the main impact sources during the construction phase are: (i) 

traffic/transport, excavation, drilling and scouring, dredging/pipe-laying, construction works, 

storage areas, dismantling and restoration. During the operational phase, the following 

constraints which might constitute sources of impact should be taken into account: (i) 

malfunctioning of ozonizers; (ii) poor ozone distribution; (iii) poor aeration of storage rooms; 

(iv) accumulation of sludge; and (v) emptying of sludge tanks and ditches, etc. 
 

4.1.3  For Component C 

 

The activities which are impact sources mainly concern the replacement of equipment. 
 

4.2 Positive Environmental and Social Impacts 
 

4.2.1 Overall Impacts 

 

The project will contribute significantly to the achievement of Morocco's SDGs, in particular, 

Goal 6 which aims to “ensure access to water and sanitation for all and sustainable management 

of water resources", and Goal 13 which aims to "take urgent action to combat climate change and 

its impacts". The project will also contribute to some of the other SDG goals such as “ending 

poverty in all its forms everywhere”, “ensuring healthy lives and promoting well-being for all, 

ensuring quality education, promoting sustainable industrialization and fostering innovation”. 

 

By paying particular attention to the needs of women and girls and people in vulnerable 

situations with regard to access to drinking water, the project will contribute to the achievement 

of other SDGs such as Goal 5 which aims to achieve “gender equality and empower all women 

and girls", and Goal 10 which aims to “reduce inequalities within and among countries” since the 

project will help to improve drinking water service in underprivileged urban and rural areas. 

 

The project will generate new jobs during both the works (a few hundred) and operational 

phases, for maintenance work on the structures (a few dozen jobs). It will also bolster economic 

activities in the regions served. In the industry and tourism sectors, the availability of resources 

will encourage the establishment of industrial and tourism units, which will, as a corollary, create 

local jobs in the provinces concerned (this particularly concerns Bouznika and Benslimane 

provinces, where indirectly created jobs are estimated at a few hundred).  

 

This project will have a direct impact on women who not only represent 50% of the population 

but are also the main users of water for household work, market gardening and family livestock 

breeding, in particular.  The regular and permanent availability of drinking water will, from a 

health standpoint: (i) avoid the storage of water which is a vector of diseases and, consequently, 

reduce spending on health care that severely constrains the family budget; (ii) sharply reduce 

water-borne diseases, thus relieving women of the constraint of looking after sick children; (iii) 

improve maternal and child health; and (iii) reduce the drudgery and time spent by women and 

girls in fetching water in rural and peri-urban areas, in favour of other activities such as literacy 

education and income-generating activities. 
 

More specifically, the positive impacts are discussed below by component. 
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4.2.2 For Component A 

The main expected positive impacts are:  

 

(i) Safeguarding drinking water supply in the areas concerned; and  

 

(ii) Improving the living and hygiene conditions of the communities concerned. 

 

The project will reinforce DWS in Bouznika and Benslimane provinces, which had about 

120,000 beneficiaries in 2015 and which is expected to reach about 150,000 by 2030, more than 

50,000 of whom are rural dwellers.  

 

Similarly, the project will strengthen DWS in Youssoufia province, which contains the town of 

Youssoufia, the three urban centres of Chemaia, Sidi Ahmed and Ighoud, as well as eight rural 

municipalities (Atiamim, El Gantour, Esbiaat, Lakhoualqa, Ras El Ain, Ighoud, Jnane Bouih and 

Sidi Chiker). It will also strengthen DWS in Safi province (southern part) which is home to the 

Tnine Ghiat centre and adjacent douars under El Ghiat, Lamaachat and Touabet rural 

municipalities. The beneficiaries in Youssoufia province in 2015 were about 269,000 inhabitants 

(168,000 of whom rural dwellers). The beneficiaries in Safi province (southern part) were about 

47,000 inhabitants in 2015, (34,000 of whom rural dwellers). 

 

4.2.3 For Component B 

 

The main expected positive impacts of artificial aeration and ozonation are:  

 

(i) Lower operating costs, particularly by a reduction in the use of chemical reagents 

(activated carbon and chlorine);  

 

(ii) No development of resistant strains and elimination of the risk of contamination 

by legionellosis; 

 

(iii) No undesirable by-products compared to other types of treatment; 

 

(iv) High efficiency despite reduced concentrations for each pH value and thus less 

corrosion, 

 

(v) Mitigation of the risks of a bad-tasting and foul-smelling treated water;  

 

(vi) Control of the discharge of reduced compounds and mitigation of the risk of the 

presence of hydrogen sulphide in the hypolimnion;  

 

(vii) Unlike chlorine, ozone is produced on demand.  There is no storage of dangerous 

chemical products, which mitigates the risks. 

 

(viii) Improved fisheries productivity in the SMBA dam;  

 

(ix) Improved ecological conditions in the dam waters due to hypolimnetic aeration, 

the main function of which is to oxygenate the water; and 
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(x) A reduction in the use of chlorine also reduces the safety risks for the personnel of 

treatment stations (handling) as well as for the population (during transportation 

and storage). 

 

This component is innovative as it introduces new, more reliable technology for the production 

of water in compliance with the standards of drinkability, smell, taste and quality. The use of 

existing technologies has encouraged ONEE's Water Branch to use activated carbon and chlorine 

products from a sole supplier in Morocco.  Therefore, the project's impact will prevent out-of-

stock situations and interruptions to production/distribution, which have an adverse effect on 

economic activities, particularly where water is an essential input.  

 

It was estimated that the risk of an out-of-stock situation for chlorine represents one day every 5 

years, resulting in the freezing of economic activities with a loss of earnings estimated at about 

40% of the activities of the region served by the Bouregreg system.  

 

Another project benefit is the increase in the volume of water made available by oxygenation. It 

has in fact been observed that oxygenation between the months of June and September is very 

low at a depth of 25 metres. Aeration would recover quantities of water up to a height of 5 

metres (between 20 and 25 metres) within a radius of 250 metres.  The estimated volume of 

available raw water is 1.9 million m3, the required quantity during periods of drought. This 

obvious benefit improves the project's rate of return but valuation of the benefit is, however, 

complex. 

 

The number of project beneficiaries (approximately 5 million in 2015) is expected to exceed 8 

million in 2030, including one million in rural areas. 

 

4.2.4 For Component C 

 

The main positive impacts concern:  

 

(i) Increased revenue for ONEE due to enhanced efficiency of metering and 

reduction of losses; 

 

(ii) Improved performance of the network contributes to climate change adaptation 

since it helps to save water; and 

 

(iii) An increase in the volume of water available to the neighbouring communities by 

improved technical yields of the networks (reduction in water losses in the 

distribution pipes). 
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4.3 Negative Environmental and Social Impacts 
 

4.3.1 For Component A 

 

The main negative impact of moderate significance concerns the expropriation of land required 

for the rights-of-way of some water supply pipes, secondary networks and some structures (in 

particular storage reservoirs). This specifically concerns:  

 

(i) A 3,954 m2 plot for the Bouznika DWS reservoirs to be built within the plot; 

 

(ii) 23 plots which will be affected by the laying of the new Benslimane ND 500 

pipeline.  The first 5 km section of the pipeline will be laid alongside an existing 

track and on private land which will be expropriated; 

 

(iii) For the Youssoufia DWS, a total of 14 plots are concerned, 13 of which are in the 

town of Youssoufia and one in Gantoure; and 

 

(iv) For the South Safi DWS, a total of 121 plots are concerned, 12 of which are in El 

Ghiat, 53 in Ouled Selmane and 56 in Sebt Gzoula.    

 

160 people will be affected by land expropriation. 

 

The project's negative environmental impacts are generally low to moderate and include:  

 

(i) Air pollution from dust and fumes generated during the works;  

 

(ii) The risks of soil and water pollution created by liquid and solid waste from the 

sites;  

 

(iii) The destruction of vegetation in the rights-of-way of pipes, reservoirs, etc.; 

 

(iv) Risks of soil compaction and lower crop yields if the original conditions are not 

re-established following restoration of the environment; 

 

(v) Changes in the natural flow of water mainly in wadi and talwegs; 

 

(vi) Destruction of a few aquatic habitats on the edge of the intake areas and when 

crossing the talwegs; 

 

(vii) Creation of a temporary ecological barrier with a visual impact (embankment); 

and 

 

(viii) Difficulties in movement and in accessing socio-economic facilities.  

 

No negative impacts are expected in the operational phase. However, there is a slight risk of 

water contamination during maintenance works, and of accidents. 
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The cumulative impacts mainly concern: (i) the transportation of materials and equipment on 

existing roads, which will increase gas emissions and congestion in the main towns and cities; 

and (ii) damage to some infrastructure, in particular roads, with their negative impacts in terms 

of nuisance and access for local residents. 

 

4.3.2 For component B 

 

During the works phase, the negative impacts for this component will mainly concern: 

 

(i) Air pollution from dust and fumes generated by the on-site works;  

 

(ii)  Risks of soil and water pollution by liquid and solid waste from sites; 

 

(iii) Generation of debris and other solid waste from the demolition of old facilities, 

which have to be evacuated outside the Bouregreg complex (refuse dumps); 

 

(iv) Temporary reorganization of traffic due to operations to establish new facilities; 

 

(v) Risk of contamination of SMBA reservoir water by hydrocarbons and waste oils - 

a risk which could affect aquatic and bird species; and 

 

(vi) Risk of accidents during dives to install and maintain aerators. 

 

During the operational phase, the negative impacts will mainly concern:  

 

(i) Increase in noise from the use of compressors for artificial aeration;  

 

(ii) Risk of emission of ozone gas into the air. From a medical standpoint, the Air 

Quality Ordinance only allows the hourly average of 120 micrograms of ozone 

per cubic metre to be exceeded once a year. If this upper limit is not exceeded, 

physicians also consider that air quality is good or sufficiently good, and that the 

ozone has almost no effect on human health. On the other hand, if this amount is 

exceeded, there may be health issues; and 

 

(iii) Risk of contamination of or changes to water due to sudden stoppages. 

 

The ozonation project site (known as the Orange Grove) is located at the centre of the ONEE 

complex. On the same site, the complex has grouped together several drinking water production 

technical facilities including: a water treatment plant, the water quality control and research 

laboratory, a training centre in water and sanitation-related trades, and a pilot waste-water 

treatment plant. Consequently, the main cumulative impacts will concern: (i) movement of traffic 

within the complex, including gas emissions; and (ii) the production of liquid and solid waste. 
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Component C   

 

The project's main negative environmental impacts are generally low and will result from the 

works. Except for expropriations (not included in this component), the impacts for this 

component are similar to those of Component A as regards the rehabilitation of existing pipes.   

 

5. Optimization/Mitigation Measures and Complementary Initiatives  
 

5.1  General Measures for Works Contracts 

 

The ONEE-Water Branch has confirmed experience in managing the environmental and social 

impacts of traditional DWS projects. Mitigation measures have been identified for the main 

impacts. These measures will be included in the bidding documents, the specifications for 

contractors (special technical specifications, environmental requirements and objectives to be 

achieved). ONEE's Environment Division, in collaboration with the activities' monitoring and 

control mission, will be responsible for: 

 

 The appointment of a permanent environmental manager by the successful bidder 

for the works contractor (contract condition); 

 

 Prior verification at works start-up (construction authorization from 

concessionaires, installation work, highways permit and other authorizations, 

etc.); 

 

 Recruitment of a technical assistance staff to control the environmental 

supervision carried out by the contractors (monitoring of recordings, inspection 

missions) and for advisory services to ONEE; 

 

 Inspection at works start-up (inspection visit); 

 

 Verification during works implementation; 

 

 Management of site waste and demolition debris; 

 

 Drainage and erosion management; 

 

 Noise and dust management; 

 

 Adherence to working hours and provision of information to local residents; 

 

 Personnel safety and protection measures; 

 

 Day and night site signage in compliance with regulatory provisions; and 

 

 Procedures for the management of fortuitous discoveries and protection of cultural 

heritage. 
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In the case of traditional DWS, the environmental service has drafted clauses which it has 

inserted in works contracts. These clauses are annexed to the different EIA reports and notes. 

 

5.2  Mitigation Measures for Component A 
 

The main soil and water conservation measures aim to: (i) strictly regulate the movement of 

heavy vehicles and limit the number of access roads; (ii) limit operations in areas with a high soil 

erosion risk and refrain from working on unstable soil when it is waterlogged; (iii) use existing 

infrastructure to cross water courses; (iv) comply with the criteria for installation and other 

works alongside water courses; and (v) ensure surface drainage by preventing water retention or 

diverting water courses. 

 

The main plant protection measures aim to: (i) protect vegetation alongside the right-of-way and 

prepare measures to protect tree root systems; (ii) replant the equivalent number of trees and 

shrubs felled on sites selected by the specialists; (iii) plan access roads in consultation with 

managers and users of the environment so that, if necessary, they can be used for other purposes. 

 

The main measures concerning the human environment aim to: (i) compensate 160 affected 

persons in compliance with the resettlement plan; (ii) inform the residents concerned of the 

working hours; (iii) design a schedule for transportation activities and construction work so as 

not to disturb road traffic; (iv) adhere, to the extent possible, to the works schedule as presented 

to the population; (v) implement the communication plan; (vi) immediately repair any possible 

damage to roads and other existing infrastructure; (vii) not to obstruct access roads to private 

property and businesses; (viii) ensure adequate signage and markings to prevent accidents when 

works are carried out near roads, etc.; (ix) during the works period, ensure people's safety by 

applying appropriate measures (enclosure, security guard, etc.); (x) avoid disturbances to 

agricultural activities by only using the area of land strictly necessary for movements, laying, 

security and maintenance of the pipeline; and (xi) on works completion, clean and restore all 

elements in the environment affected by the works. 

 

5.3 Mitigation Measures for Component B 

 

The measures concerning ozonation are: (i) systematic controls of the composition of raw water; 

(ii) installation of a gas leak detector. It is planned to install a new unit to detect bromides on 

entry to the ozonators and bromates leaving them.  This operation will be combined with pH 

measurements; (iii) special wall coatings; (iv) installation of automatic water quality detectors; 

(v) updating of the emergency response plan at the complex to take into account the new 

buildings; (vi) construction of temporary access or bypass roads; and (vii) application of site 

management and organization instructions during the works phase, and technical instructions 

during the operational phase. 

 

For artificial aeration, best site management practices will be adopted during the transportation 

and installation of equipment (appropriate signage, adherence to working hours, wearing of PPE, 

appropriate management of liquid and solid waste, preparation of an emergency response plan in 

case of accidental product spillage, etc.). During the installation and maintenance of aerators, it 

will be necessary to use experienced divers approved by the competent authorities in Morocco. 
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A General Coordination Plan for Safety and Health Protection (PGCSPS) at work was prepared 

and defines constraint mitigation modalities for safety and health protection during works 

implementation.  The PGCSPS will be finalized during the contractor negotiation phase and will 

be annexed to contracts. During the site preparation phase, the contractor will prepare its Specific 

Safety and Health Protection Plan (PPSPS) on the basis of the PGCSPS, which must be validated 

by the project owner. The PGCSPS and PPSPS are retained for 5 years by ONEE from the date 

of the structure's acceptance. Prior to works acceptance for the oxonation component in 

particular, an occupational safety and health protection plan for the operational phase will be 

submitted to ONEE for validation. This plan will be updated as required, based on audits 

performed during the plant's operation. 

 

5.4 Resettlement Plan 

 

A total of 158 plots will be affected by the project, mainly in Benslimane, Bouznika, Youssoufia 

and South Safia localities. Most of these plots concern agricultural land located within the rights-

of-way of the storage/treatment units and some pipes. This will require the expropriation of land 

without the displacement of people (no dwellings are concerned). 160 people will be affected, 

mostly men. An Abbreviated Resettlement Plan (ARP) has been prepared and defines all the 

procedures and measures for the compensation of affected persons. The project, in general, and 

ARP, in particular, will be accompanied by a stakeholder consultation and communication plan. 

For some components like the Safi DWS, compensation of owners has already been assigned to 

the CDG (Deposit and Management Fund) in compliance with existing regulations. The 

estimated cost of the ARP is MAD 16 million and will be covered by ONEE. Compensation will 

be paid prior to works start-up on the sections of the lots concerned. 

 

6 Environmental and Social Monitoring 

 

6.1  Supervision Plan  

 

During the project implementation phase, environmental supervision will principally concern 

elements described as negative impact mitigation measures. Environmental supervision 

comprises all site inspection, control and intervention activities aimed at verifying that: (i) all the 

environmental protection requirements and conditions are effectively complied with before, 

during and after works implementation; (ii) the recommended or planned environmental 

protection measures are implemented and contribute to achievement of the set objectives; and 

(iii) risks and hazards can be managed and corrected, if necessary. 

 

Before works start-up, a number of aspects must be addressed: (i) organization of the location for 

the site installation, in particular, its exact right-of-way, since the liquid storage modalities could 

affect water, etc.; (ii) development of a water management concept, in particular the drainage 

and treatment of site wastewater in accordance with the existing recommendations (autonomous 

sanitation..); (iii) description of waste (liquid, solid, demolition, etc.) management modalities; 

(iv) the response plan (in the event of accidents, pollution); and (v) works schedule, etc. 

 

Supervision will be the responsibility of the contractor, ONEE and the project supervisor. 
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6.2  Monitoring Plan 

 

Monitoring concerns all the project components, especially the different ozonation units and the 

sludge treatment process. Environmental safety and health are the most vulnerable elements. In 

addition to the necessary and usual activities of control, monitoring and maintenance, it is 

planned to establish a specific monitoring structure. 

 

Monitoring costs will be an integral part of ONEE's operating budget. 

 

6.2.1  General Monitoring  

 

ONEE is fully responsible for environmental monitoring. Its aim is to ensure that, in the long 

term, no impact has been omitted or under-estimated and that the proposed mitigation measures 

are, in fact, effective. Should such an event arise, it will be systematically reported and contacts 

made by ONEE to find an appropriate and immediate solution. Environmental monitoring 

concerns the operational and maintenance phase, and generally pursues two objectives: (i) verify 

the evaluation of certain impacts identified during the impact assessment and/or in the ESMP 

and, if required, propose mitigation measures that will minimize unpredicted environmental 

impacts on the project impact area; and (ii) verify the effectiveness of the proposed mitigation 

measures and, if required, make the necessary adjustments. 

 

The Environmental Monitoring Plan, after works completion, will help to monitor the 

development of the situation on the ground in light of the anticipated impacts raised in the EMP 

and the degree of success of the mitigation/optimization measures implemented during the 

works.  The environmental monitoring to be provided by ONEE will not be complex but 

significant.  It will, in particular, aim to monitor the operations of new facilities and their impacts 

on the quality of water to be made drinkable. At all stages of production, supply and distribution, 

water quality will be subject to many physical, chemical, bacteriological and biological controls. 

 
Table 2 

Monitoring Plan 
Monitoring Component and 

Monitoring Instrument 

Monitoring Indicator Frequency 

Initial Inspection   

Site inspection and 

verification of the inclusion of 

all the planned measures in the 

monitoring plan and 

applicable to the type of 

intervention. 


Initial inspection report. 

 Installation of prevention and mitigation facilities planned 

in the detailed design of structures and in the EMP. 

 Effectiveness of Residual Matter Collection and Disposal 

Plan. 

 Risk Management Plan. 

 Collection of samples, analyses of the original state of the 

environment and the operation of equipment installed. 

Two closely 

spaced visits 

at the 

operation's 

start-up 

Waste and Residual Matter Management 

Inspection Report, section on 

waste and residual matter 

management. 

 Site Residual Matter Collection and Disposal Plan (initial 

inspection). 

 Depositing of waste at appropriate on-site locations, 

cleanliness of storage premises and elimination of odours, 

on-site presence of waste. 

 Frequency of collections. 

 Transfer of waste to an authorized disposal site. 

 Collection of hazardous waste and treatment destination. 

Quarterly 

during the 

first year of 

operation, 

then twice a 

year 
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Monitoring Component and 

Monitoring Instrument 

Monitoring Indicator Frequency 

 Number of skips available on-site, periodic cleaning and 

disinfection. 

Health, Safety and Quality of Life 

Reduction of environmental 

nuisances. 
 Inspection of facilities to prevent the production or 

presence of all types of pollutants. 

 Pollutant tracking system installed. 

 Introduction of special specifications prohibiting all 

polluting activities and conduct of periodic inspections to 

ensure compliance with the specifications. 

Annually 

Water Quality   

Reduction of environmental 

nuisances. 
 Inspection of facilities to prevent the production or 

presence of all types of pollutants. 

 Pollutant tracking system installed  

 Introduction of special specifications prohibiting all 

polluting activities and conduct of periodic inspections to 

ensure compliance with the specifications. 

Annually 

Water Quality   

Water Quality Continuous monitoring of  water quality and on the bed of the 

SMBA lake as previously explained 

Usual 

frequency 

currently 

practiced 

Source: ESIA and ESIA Notes 

 

6.2.2  Specific Monitoring of the Ozone Sub-Component  

 

As regards the ozonation component, monitoring will concern the ozone units and ozonation 

measurements. 

 

At the level of the ozonation units: The aforementioned systematic samples will be subjected to 

the following very frequent analyses: 

 

 Bromates and bromides; 

 Chloramines ; 

 Suspended particulate matter (SPM) ; 

 Nitrates and Nitrites ; 

 Total Kjeldahl nitrogen (NTK) ; 

 Total phosphorous; 

 Faecal coliforms, total coliforms and escherichia colis. 

 

The use of the analysis findings and the processing of data are effective but require vigilance. 

Therefore, automated and professional operations are planned. This is currently carried out by 

the ONEE central laboratory. 

 

Ozone measurement: It is planned to use oxidation-reduction potential (ORP) probes. Rather 

than measuring ozone directly, an ORP probe measures the entire oxidation capacity in millivolts 

(mv system) of an electrode. By maintaining the ORP within a certain range, the level of 

oxidants can be controlled. It is recommended that automated ozone control be used because the 

ORP measurements allow a certain margin of error and that the limits be carefully determined.  It 
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is also recommended to monitor the waterproofing of the reactor and ozone production, high and 

low ventilation installations.  Ozone detection systems will be used in ensuring the safety of 

people working in the technical rooms or near the tank. 
 

For the sludge treatment sub-component. A programme of common practices must be prepared and 

regularly monitored, particularly for the sludge thickening system.  
 

Health and Safety: At this level, some aspects should be taken into consideration through an 

environmental monitoring system, namely sensitization for personnel and employees assigned to 

the new facilities. This role will have to be played by environmental and health officers assigned 

to the unit responsible for managing the main ONEE plant, who must ensure that safety and 

protection measures and practices are effectively applied. 
 

Operating and Maintenance Conditions: In addition to the existing upkeep and maintenance 

procedures, it is necessary to carry out the following operations in an orderly manner: 

 

 Systematic control of yields and efficiency of treatment at the level of each 

system; 

 

 Analysis and verification of the quality of treated water and sludge, especially in 

the thickening systems; 

 

 Regular verification of the different emergency care and first aid stations as well 

as ozone leak detectors, bromide detectors, back-up aerators, eye wash stations, 

etc.; and 

 

 Annual auditing of the station's security system and taking into account of 

possible recommendations in the enrichment/strengthening of the health safety 

and protection plan. 

 

These operations must be integrated into the continuous training programme of personnel of the 

sections responsible for managing the units. 

 

6.2.3  Monitoring for Aeration and Quality of Raw Water 

 

With regard to the SMBA dam reservoir, ONEE will step up its raw water quality monitoring 

programme. Therefore, it will carry out long-term analysis programmes and specific studies, 

including the analysis of physical, chemical and biological parameters aimed at adapting water 

treatment to the quality of raw water. These are parameters for taking vertical measurements 

close to the main tower intake of: 

 

o Temperature, conductivity, oxygen dissolved and pH; 

 

o Secchi disk transparency 

 

o Nitrogen (including total nitrogen, nitrates and ammonium) and phosphorous 

(orthophosphates and total phosphorous) compounds ; 
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o Suspended matter content; 

 

o Iron and manganese; 

 

o Chlorophyll content; and 

 

o Phytoplankton counting, depending on depth (and specific monitoring of 

cyanobacterial toxins, if required). 

 

In addition to the above parameters, the following biodiversity indicators will be monitored 

annually mainly in the protected area (in the impact area of the aerators): 

 

 Silver carp (Hypophtalmichthys molitrix) population by the service provider (Smir 

Fish Farming or Biodiversity Consulting); 

 

 Phytoplankton population by depth (chlorophyceae, cyanophyceae, etc.); 

 

 Specific monitoring of cyanobacterial toxins (especially in summer by the ONEE 

laboratory); and 

 

 Zooplankton population (by a specialized firm). 

 

7 Public Consultations and Dissemination of Information 

 

7.1  AfDB Requirements 

 

AfDB's Integrated Safeguards System (ISS) requires the Borrower to carry out adequate 

consultation (i.e. free, prior and informed consultation) with communities likely to be affected by 

the environmental and social impacts and with local actors. The active participation of the 

beneficiaries is also required throughout the planning, design, implementation and evaluation 

stages. 

 

The objective is to ensure stakeholder participation throughout the consultation process so that 

affected communities and stakeholders have timely access to information concerning the Bank's 

operations through appropriate channels, and that they are adequately consulted on issues that 

might affect them. Community participation may also foster transparency and equity in 

compensation procedures, and encourage closer community involvement in service infrastructure 

management and maintenance and in development programmes.  

 

7.2  Provisions of National Regulations 

 

Pursuant to Moroccan Law 12/03, DWS projects are not subject to an environmental and social 

impact assessment in Morocco. EIAs and consultations for DWS projects are more in line with 

the requirements of the different donors, including the Bank.  

 

However there are provisions under Law 7-81 that can meet the AfDB ISS requirements 

regarding consultation, but specifically for affected persons. Pursuant to Article 10 of  Dahir 1-
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81-254 (6 May 1982) promulgating Law 7-81 on expropriation in the public interest and 

temporary occupation, the notice of approval to expropriate land must be preceded by an 

administrative enquiry. The administrative enquiry includes a public enquiry. The draft notice of 

approval to expropriate land: 

 

 Is published in the Official Gazette and in one or more newspapers authorized to 

accept legal notices; 

 

 Is lodged, accompanied by a plan, with the municipality where interested parties 

may consult it and submit their comments within two months of the date of 

publication in the Official Gazette (OG). 

 

The Declaration of Public Interest (DPI) file is submitted to the Prefect, who issues an order 

fixing the date for the commencement and duration of the public enquiry and appointing an 

enquiry commissioner. The order is published at least eight days before the start of the enquiry 

and posted throughout its duration at the town hall concerned. 

 

Therefore, potentially affected or interested parties may consult it in a free, prior and informed 

manner, and write their comments in the above-mentioned register within two months of its 

publication in the Official Gazette (OG). 

 

7.3  Consultations Carried Out 

 

Apart from the PAPs, ONEE organizes stakeholder consultations as required, as part of the 

preparation of the ESIA/ESMP notes on the sub-components concerned. In the context of the 

Bank's preparation and appraisal missions, many meetings were held involving all stakeholders, 

namely the different ONEE departments (Water Branch), MEMEE's Water Department and 

some development partners participating in the financing of ONEE programmes in order to hear 

their respective concerns and take them into account in the project's design and implementation.  

 

 All the stakeholders are consulted at ONEE's initiative during the preparation of 

documents relating to the project’s environmental and social impacts in keeping 

with the ISS requirements;  

 

 Affected persons were consulted during the expropriation procedure once, during 

the public enquiry prior to publication of the expropriation decree. These 

consultations were held in October 2014 and January 2014 for Benslimane and 

Bouznika, respectively. In March 2015, PAPs in Youssoufia were consulted as 

part of the expropriation procedures.  In the case of Safia, consultations were held 

in March 2016. This phase resulted in some corrections which, in certain cases, 

led to re-publication in the OG. 

 

 The PAPs were consulted for a second time during the administrative enquiry.  In 

accordance with the regulations, potentially-affected persons were allowed two 

months to communicate their comments on the administrative investigation. The 

phase of collecting and recording the comments of potentially affected persons 

has also been completed in these localities. 
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 Lastly, a third consultation session is scheduled for the conciliation commissions, 

during which the amounts of compensation as determined by the Administrative 

Experts Commission (CAE) are negotiated with each PAP. In the case of 

Bouznika, the representative of the local authorities was contacted on 6 June 2014 

to convene a meeting of the CAE. Only one PAP is concerned in this locality. 

 

7.4  Future Consultations and Communication Plan 

 

In addition to the different sensitization and communication campaigns carried out under the 

feasibility and studies and plot plans which informed the population on the project characteristics 

and objectives, ONEE (Water Branch) will also ensure that local residents are informed prior to 

works start-up through the municipalities and/or local authorities regarding the nature of such 

works, possible damage and related compensation, to enable them to organize themselves to 

make the best of the situation (temporary jobs, etc.). Subsequently, and throughout the works 

phase, the contractors hired must maintain this consultation with local residents (this requirement 

will be one of the conditions of the works contract). Communication will mainly concern: (i) the 

type and duration of the works and; (ii) precautions to be taken regarding the movement of 

machines and heavy duty vehicles. 

 

Information, sensitization and education campaigns are also necessary to prevent water wastage 

and pollution. These campaigns will focus on: (i) promoting a culture of respect for water and 

positive behaviour as regards the use of water; and (ii) fostering attitudes and behaviour that will 

promote hygiene. Direct on-site action targeting different groups is the preferred method for 

communicating the following messages: “drinking water is essential for health, it is a common 

right, use it but don't waste it.” The target groups are: (i) children and young people (schools, 

summer camps, site visits, etc.); (ii) women (women's centres, associations, youth centres, etc.); 

(iii) subscribers (subscriber guide, etc.); (iv) press agents (press open day, sending of leaflets, 

etc.); (v) public and private actors; and (vi) decision-makers, elected officials and other partners 

(information day, etc.). For these sensitization campaigns, it will be necessary to take into 

account the variety of socio-cultural data, habits and customs, and the population's willingness to 

participate in community action. 

 

The Communication Division has prepared a Communication and Consultation Plan to 

accompany the project's implementation. 

 

8 Institutional Arrangements and Capacity Building Requirements 

 

8.1  Capacity Related to the Water Sector in General 

 

The control of water produced and distributed by ONEE-Water Branch is carried out by a central 

laboratory and a network of over 98 decentralized laboratories distributed throughout the 

Kingdom. At all the production, supply and distribution stages, water quality is subjected to 

many physical, chemical, bacteriological and biological controls.  

 

The laboratory has modern equipment allowing it to determine over 250 parameters distributed 

among 40 types of analysis reports, depending on the objective of the control. These 

determinations are made on samples of water (treated, raw, waste, brackish, sea, briny), 

sediments, treated products, biological tissue, etc. 
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Since 1978, ONEE's Water Branch has had a Water Techniques Training Centre (CFTE) located 

within the Bouregreg complex in Rabat. The centre has significant human (10 managers and 

part-time lecturers and about hundred experienced trainers are invited to help to conduct the 

training modules), physical and logistic resources, administrators and adequate facilities (about 

ten equipped rooms), drinking water workshops and platforms and sanitation platforms for 

practical work, a mobile training unit, a pilot treatment plant, a library, classrooms and computer 

rooms, a conference centre, a 94-bed hostel and an intake capacity of about 200 people. 

 

8.2 Environmental and Social Capacity 

 

8.2.1  Environmental Component 

 

For the environmental component, the responsibilities of the Environment Division (DE) of the 

ONEE-Water Branch Sanitation Department are to: (i) prepare ONEE's water resource protection 

strategy and promote its environmental and sustainable development policy; (ii) prepare and 

implement the necessary action plans to protect water resources and the environment, in general; 

(iii) ensure that environmental and sustainable development actions are mainstreamed in the 

Authority's different activities; (iv) capitalize on the environmental assessment process and 

propose areas for improvement; and (v) prepare and supervise the implementation of the 

Environmental and Social Management Plans (ESMP) for DWS and sanitation projects. 

 

This Division has the necessary expertise and experience.  A dedicated DE environmentalist will 

monitor the ESMP's implementation. In collaboration with the works control office and technical 

departments concerned, he/she will monitor implementation of the ESMP measures by the 

successful bidders for works contracts. 

 

For each lot, it is planned to sensitize workers on the environmental aspects associated with the 

drinking water project. Training will also cover the implementation of the ESMP and the 

supervision plan and training on solid waste (hazardous) management. 

 

8.2.2  Resettlement Plan Component 
 

The ARP will be monitored by the Legal Affairs Department (DAJ) in collaboration with the 

Regional Departments concerned. The DAJ has the following responsibilities: (i) identification,  

in collaboration with ONEE's technical services and the municipalities, of land tenure activities 

to be carried out for the implementation of the expropriation and compensation programme; (ii) 

conduct of land research at competent bodies in order to have a clear understanding of the legal 

and land tenure situation of the plots of land concerned by the expropriation and compensation 

programme; (iii) planning and implementation of the necessary land regularization operations; 

(iv) preparation of the necessary formalities for the clarification of property rights: prepare 

expropriation files on plots for the Conciliation Commission (CC), participate in the 

deliberations of the CC, record payments and monitor expropriation files; (v) monitoring of legal 

files on expropriation in the event of legal proceedings; (vi) registration with the district revenue 

office; (vii) completion of registration formalities at the property registry; and (viii) national land 

management (monitoring sheet, updating, etc.).  
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In terms of capacity, ONEE personnel assigned to monitor the administrative and litigation 

aspects of expropriations are summarized as follows as at March 2016: 

 

 Regional Department: Legal and Land Affairs Division (1 legal officer per DR 

and 1 land surveying technician)  

 

 Central Department: (2 employees seconded during the administrative and 

litigation phases)  

 

8.2.3  Communication and Sensitization 

 

The main responsibilities of the Communication Division will be to: (i) implement the 

communication plan at the level of the centres concerned by the project; (ii) participate in the 

organization of meetings with the authorities and elected officials; (iii) conduct sensitization 

campaigns for the population and other target groups; and (iv) disseminate communication 

material to different target groups. 

 

The implementation and monitoring of the communication component will be carried out by the 

Communication Division of the Cooperation and Communication Department.  Therefore, a 

Project Communication Plan has been prepared. This Division has the required skills and 

expertise.  A specialist will be assigned to this task in collaboration with the DR3 communication 

Unit. 

 

8.2.4  Monitoring and Evaluation  

 

A technical assistance monitoring and evaluation expert will contribute to the monitoring and 

evaluation of the environmental and social component. Quarterly monitoring reports on the 

ESMP's implementation will be submitted to the Bank by the Project Coordination Unit. For 

aspects relating to water quality monitoring, ONEE has a dedicated department with 

appropriately equipped and operational personnel and laboratories. 

 

 

9 Climate Change and Seismic Risks 

 

9.1 Climate Change 

 

9.1.1  Main Challenges and Climate Risks 

 

The project has been classified under Climate Category II, in accordance with the Bank's ISS in 

view of the overall vulnerability of the water sector in Morocco.  

 

The main climatic data for the project area indicate that average warming over the entire territory 

is estimated at around 1°C, with an average of 0.20°C per decade. In terms of rainfall, this region 

is characterized by a temporal and spatial variability of rainfall, with a significant drop of 

between 3% and 30%, depending on the area. The Doukkala Abba region records a drop in 

annual cumulative rainfall of about 2.8 mm/year. Future projections to 2030 estimated with the 

help of dynamic downscaling climate models based on several green-house gas trend scenarios 
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predict annual warming of between 0.8 and 1.3°C, accompanied by a slight increase in the 

number of days of summer heat wave. Cumulative annual rainfall is assumed to drop by 6 to 

20%, and winter rain by 15 to 35%.  

 

The amount of oxygen dissolved is the key factor controlling the quality of water in the SMBA 

dam. Thermal stratification coupled with a eutrophic dam reservoir creates a vertical 

stratification of oxygen. In normal years, this stratification begins in Spring concomitantly with 

the establishment of thermal stratification. Surface water remains rich in oxygen while water at 

the bottom becomes poorer (with a drop that can reach 200 mg O2/m3/day, finally becoming 

anoxic at the end of Spring (see the figure below). The anoxic layer of water rises from the 

bottom to the surface and can sometimes cover the entire hypolimnion (below the thermocline) at 

the end of Summer. This anoxia results in the release of iron, manganese and ammonium for the 

sediment. A large quantity of water remains unusable during this period. This problem is 

exacerbated during prolonged droughts.   Also, dry years may cause the next year to start with a 

deficit of oxygen dissolved in the water column, which results in more rapid deterioration of the 

quality of water in the dam reservoir in Spring. 

 

 
 

The climate change impact could seriously affect the availability of resources of the SMBA dam, 

since the controllable volume may drop by 30% or even 40%. The additional Tiddas dam 

planned on the Bouregreg wadi upstream from the SMBA dam in the near future would increase 

the controllable volume by about 10%, which would only partly offset the possible reduction of 

the resource. At the same time, urbanization of the Bouregreg valley will increase the water 

requirements of the Rabat-Sale conurbation by about 10%, which in the longer term will make it 

necessary to find additional or alternative resources. One of the alternative resources is the 

possibility of harnessing all the available resources at the level of the dam, including the layers 

of water made almost anoxic in the event of prolonged periods of drought. 

 

9.1.2  Adaptation Measures 
 

The project has included activities that will contribute to both climate change mitigation and 

resilience, which is fully consistent with Morocco's Climate Change Policy adopted in March 

2014. One of AREP's recommendations is to modify the existing assets to build their climate 
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resilience. In the case of this project, it would be necessary to use artificial aeration for water 

rendered unusable in the event of prolonged drought (almost completely anoxic water). 

 

Indeed, artificial aeration at the level of the SMBA intakes will make it possible to use 1.9 

million litres of water rendered unusable as a result of drought-related seasonal drops. Artificial 

aeration helps to resolve this problem and safeguard supply despite the backdrop of climate 

variability and to make 1.9 million litres of water available for DWS. 
 

Enhanced network performance will also optimize and increase the use of the resource. Lastly, as 

regards the mitigation component, enhanced performance of the systems combined with effective 

operation of the aeration and ozonation systems will help to achieve a positive net energy 

balance, compared to the situation without project implementation. 

 

The implementation of works related to the project's artificial aeration component will be 

monitored by ONEE, in particular its technical divisions concerned, including the Environment 

Division (DE), in collaboration with the technical assistance to be set up. 

  

9.2 Seismic Risk 
 

Morocco is a country of moderate seismicity and is subdivided into several zones of 

homogeneous seismicity with approximately the same level of seismic risks for a given 

probability of occurrence (10% in 50 years): 

 

 Zone I: Negligible seismicity: this zone includes the central part of the Meseta 

and the region situated to the South of the Sidi Ifni - Zagora - Erfoud – Oujda line; 

 

 Zone II: Low seismicity; 

 

 Zone III: Moderate seismicity: this zone includes a large part of Northern 

Morocco (all the mountainous areas except for the Anti-Atlas) and the Atlantic 

Coast. 

 

The study area is located in Zone II which has low seismicity.  The projected structures and 

facilities must take into account the specific seismic factors for this area. Superstructures will be 

designed to withstand seismic events pursuant to the recommendations and coefficients of RPS 

2000 (Moroccan seismic code) and AFPS 90.  

 

More specifically, structures will be built in compliance with Decree 2-02-177 of 22 February 

2002 approving the regulation of earthquake resistant construction (R.P.S2000) applicable to 

buildings determining earthquake resistance standards and establishing the National Committee 

on Earthquake Engineering. 
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10 Estimated Costs  

 

The estimated costs of the main environmental and social measures required to mitigate the 

project's negative impacts are presented in Table 2 below. It should be noted that most of the 

costs such as those concerning the installation/dismantling of the site by the contractor, signage, 

workers' protection etc. will be directly incorporated into the contract of the successful contractor 

for the lot concerned. 

 
Table 3 

ESMP Cost 

 

Measures Cost in MAD 

DWS mitigation measures 2 500 000 

Ozonation and aeration mitigation measures 2 700 000 

Performance enhancement 1 700 000 

Land expropriation    16 204 648  

Estimated value of administrative and other expropriation costs 914 554    

Communication and sensitization         400 000  

Climate change adaptation measure (artificial aeration of the SMBA dam) 17 000 000 

Monitoring of ESMP implementation         400 000  

TOTAL    41 819 202,5  

 

11 Implementation Schedule and Communication of Information 

 

The environmental and social measures will be implemented concomitantly with the works 

implementation (see schedule below). The Project Implementation Unit will report on the status 

of the project's environmental and social component in each quarterly activity report. 
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1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

Approbation du prêt par le Conseil

Signature de l'accord de prêt

Mise en vigueur de l'accord de prêt

Premier décaissement

1- APPUI TECHNIQUE (AAA)

Liste restreinte des bureau d'études

Consultation des BE sélectionnés

Jugementdes offres

Attribution du marché

Execution des prestations

Elaboration du rapport d'achévement

2- RENFORCEMENT DES SYSTEMES D'AEP

AEP BOUZNIKA

Consultation des entreprises

Jugement des offres

Attribution du marché

Execution des tarvaux

Réception des tarvaux

AEP BEN SLIMANE

Consultation des entreprises

Jugement des offres

Attribution du marché

Execution des tarvaux

Réception des tarvaux

AEP YOUSSOUFIA

Consultation des entreprises

Jugement des offres

Attribution du marché

Execution des tarvaux

Réception des tarvaux

AEP SAFI

Consultation des entreprises

Jugement des offres

Attribution du marché

Execution des tarvaux

Réception des tarvaux

REHABILITATION BR

Consultation des entreprises

Jugement des offres

Attribution du marché

Execution des tarvaux

Réception des tarvaux

3- AMELIORATION DE LA QUALITE

AERATION ARTIFICIELLE

Consultation des entreprises

Jugement des offres

Attribution du marché

Execution des tarvaux

Réception des tarvaux

OZONATION

Consultation des entreprises

Jugement des offres

Attribution du marché

Execution des tarvaux

Réception des tarvaux

4- AMELIORTION DE LA PERFORMANCE

STATIONS DE TRAITEMENT

Consultation des entreprises

Jugement des offres

Attribution du marché

Execution des tarvaux

Réception des tarvaux

COMPTAGE (PETITS ET GROS CALIBRES)

Consultation des entreprises

Jugement des offres

Attribution du marché

Execution des tarvaux

Réception des tarvaux

RECHERCHE DES FUITES

Consultation des entreprises

Jugement des offres

Attribution du marché

Execution des tarvaux

Réception des tarvaux

RESEAUX DE DISTRIBUTION

Consultation des entreprises

Jugement des offres

Attribution du marché

Execution des tarvaux

Réception des tarvaux

INSTALLATIONS DE PRODUCTION

Consultation des entreprises

Jugement des offres

Attribution du marché

Execution des tarvaux

Réception des tarvaux

CAPACITES DE STOCKAGE

Consultation des entreprises

Jugement des offres

Attribution du marché

Execution des tarvaux

Réception des tarvaux

5-. ACHEVEMENT DU PROJET

Rapport d'achévement de l'ONEE-Branche Eau

Rapport d'achévement de la Banque

2016 2017
Désignation

2018 2019 2020
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12 Conclusion 

 

The project's probable negative impacts during the works and operational phases generally range 

from low to moderate. These impacts will be significantly mitigated by appropriate measures, 

which means that the project's implementation can be recommended from an environmental and 

social standpoint. 
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