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EXECUTIVE SUMMARY

The Urban and EnVIronmental ServIces Project WhIch IS managed by Techrucal Support
ServIces seeks to (1) Instill a genume envIronmental awareness at the level of Moroccan
mstitutIOns, commumtIes and mdlvlduals and create or remforce capacItIes for delIvenng
affordable, demand dnven access to urban enVironmental amenItIes, partIcularly clean water
and adequate wastewater dIsposal, (2) Improve mstItutIOnal capacItieS through trainIng, the
mtroductIOn of new technologIes and the systematIc, productIve use of synergIes resultmg
from appropnate partnershIps, and (3) mtroduce sustamable fmancml mecharusms, relymg
mcreasmgly on pnvate mvestors, for both housmg and urban envIronmental mfrastructure
and serVIces With products palatable to mvestors, mtermedmnes and borrowers, and
affordable to mcreased numbers of households m the lower mcome strata WIth cost recovery
bemg the keystone of such mechanIsms

In order to achIeve thIS VISIOn, the Improved lIqUId waste management component of thIS
prOject seeks to lUentify and mtroduce best practIces m the development of lIqUId \, dste
dIsposal systems and theIr management partIcularly m the 240 smaller and medIUm-SIzed
CItIes of Morocco To that end, TSS fIelded a team of lIqUId waste management experts
(mternatIOnal and local) to (1) evaluate the eXIstmg lIqUId waste collectIOn, treatment and
dIsposal systems In three medIUm-SIzed mUnIcipalltIes (AZROU, BEN GUERIR and
SEFROU) m order to assess actIOns needed to Improve the current SItuatIOn, and (2)
IdentIfy and conceptually deSIgn pIlot actIVItIes addressmg the speCIfIC problems encountered
and that are relevant as best practIces to be replIcated by other mUnIclpalltIes

In July 1997, a prelImmary assessment of two (BEN GUERIR and AZROU) of the three
mUnICIpalItIes was conducted by the local expert The outcome of thIS assessment was the
development of a prelImmary profIle of lIqUId waste systems and management status as well
as the collectIOn of relevant documents to prepare a detailed evaluatIOn of eXlstmg lIqUId
waste systems ThIS fIrst assessment was followed m September by a detaIled fIeld
evaluatIOn of lIqUId waste dIsposal systems m the three target mUnIClpalIties and theIr
management

The outcome of thIS evaluatIOn has drawn a clear pIcture of the problems and Issues facmg
lIqUId waste dIsposal servIces m medIUm-SIzed mUnICIpalItIes and partIcularly those that are
faced by the three target mumcipalIties SpeCIfIcally, the evaluatIOn has revealed that the
three medIUm-SIzed mUnIcipalltIes whIch are located m three dIfferent economIC regIOn
share SImIlar problems WIth theIr lIqUId waste dIsposal systems The problems are
organIzatIOnal, structural, hydraulIc, and operatIOnal However they all have speCIfIC
problems that, If effectIvely solved, WIll be able to proVIde model practIces that would be
helpful to other mUnICIpalItIes

Based on the evaluatIOn results and ensumg recommendatIOns speCIfIC to each of the three
mumCIpalItIes, the team has establIshed a lIst of eIght dlstmct actIVItIes that should form
best practIces to be replIcated m other medIUm-SIzed mUnIcipalltles These actIVItIes have
been grouped m two categones, namely a management Improvement category and a systems
Improvement category These actIVItIes are
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ActIVlty 1 An Awareness and Knowledge Development m LIqUld Waste DIsposal
Management for Elected Mumcipal OffICIals ThIS actIVIty IS conceIved to
take place m all three mumclpahtles Its estlmated cost IS $ 145,000 and
should be Implemented wlthm a penod of 6 months

ActIVIty 2 A Sewerage Systems and Management Knowledge and Skills Development for
Mumclpahty Techmcal Managers ThIS actIVIty IS conceIved to take place m
all three mumclpalltles Its estImated cost IS $ 90,000 and should be
Implemented wlthm a penod of 6 months

ACtIVlty 3 A Model Management Umt Development for MedIUm-SIzed Mumcipahties
ThIS actIVIty IS conceIved to take place m the mumcipaimes of AZROU and
SEFROU Its estImated cost IS $ 138,000 and should be Implemented withm
a penod of 18 - 21 months

ACtlVIty 4 A Model Plan for Structunng and PnvatIzmg LIqUId Waste DIsposal m
Industnal Zones m MedIUm-SIzed Mumcipahties ThIS actIVIty IS conceIved
to take place m the mumcipahty of BEN GUERIR Its estImated cost IS
$ 175,000 and should be Implemented withm a penod of 18 months

ACtlVIty 5 A Model Plan for On-SIte LIqUld Waste DIsposal Usmg Autonomous
Sewerage Systems ThIS actIVIty IS conceIved to take place m the mumcIpallty
of SEFROU Its estlmated cost IS $ 220,000 and should be Implemented
withm 18 - 21 months

ActlVIty 6 A Model Mumcipal Sewage Treatment PnvatizatIOn Plan ThIS actIVIty IS
conceIved to take place m the mumcipahty of AZROU Its estImated cost IS
$ 810,000 and should be Implemented wlthm 18 - 21 months

ActlVlty 7 A Model SemI-autonomous Sewerage System for non-sewered Areas m
Medmm-slzed MumClpahtles ThIS actIVIty IS conceIved to take place m the
mumclpahty of BEN GUERIR Its estImated cost IS $ 990,000 and should be
Implemented withm 18 - 21 months

ACtIVlty 8 A Model Storm Water Management Improvement ActIVIty m SEFROU whose
estImated cost IS $ 180,000 and should be Implemented wIthm an 18 months
penod

WhIle It IS understood that all eIght actlvltles may not be selected, at least the fIrst two
actIVItIes should be part of any mdlvldual or group of actIVItIes that could be selected
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INTRODUCTION

Moroccan citles are expenencmg rapId growth WIth the everlastmg mIgratIOn that has been
taken place from rural to urban settmgs for some tIme now As people move from one
settmg to the other, famIly follows Hence, Morocco has seen Its urban populatIOn
estImated at 15 7 m111IOn grow to 54% of the country's total populatlOn (29 nulhon) ThIS
populatIOn presently hves m 260 urban communes of whIch 20 have a populatIOn of 100,000
or more The others are spread m the other 240 urban communes

Along WIth thIS rapId growth has come the need to bUlld economIC housmg as the mIgrants
who are generally poor have bUllt unregulated and msalubnous housmg formmg new
neIghborhoods that are not structured (no baSIC servIces) ThIS rapId growth has also
brought about aggreSSIve mumcipal servIces that mclude water supply whIch has greatly
mcreased coverage m the CItIes through pIped dIstnbutIOn systems WIth hIgh rates of
connectIOn (greater than 50% m almost all cases)

These two developments have severely Impacted on the capaCIty of these CItIes to provIde
samtary dIsposal of hqUld waste The anarchIC bUlldmg of unregulated houses m senSItIve
areas and theIr subsequent connectIOn to underdeveloped sewerage systems have brought
cntIcal problems to sewerage dlstnbutIOn m Morocco Unless these problems are solved,
the SItuatIOn WIll contmue to worsen and pose greater threat not only to the phySIcal
enVIronment of Morocco, but also to Its SOCIal and economIC enVIronment

To help address thIS acute problem facmg Moroccan deCISIOn-makers at both natIOnal and
local levels, the Agency for InternatIOnal Development (USAlD) has funded the Urban and
EnVIronmental ServIces Project, for WhICh Techmcal Support ServIces (TSS) acts as the
mstItutIOnal contractor, whose purpose IS to mcrease the capabIlIty of mUlllcipalItIes, among
others, to proVIde shelter related mfrastructure and envIronmental servIces on a more
sustamable baSIS One of the components of thIS project IS to the Improvement of lIqUld
waste management m small and medmm-sized CItIes m Morocco, as thIS partIcular problem
IS already bemg addressed for the larger CItIes of the country SpeCIfIcally, the project's
component calls for a study aImmg at Improvmg management systems of lIqUld waste m the
murucipahtIes of AZROU, BEN GUERIR, and SEFROU, all medmm-slzed muruclpahtles
and the fIrst two (AZROU & BEN GUERIR) recently became mUlllcipalIties (1992)

For that purpose, TSS has put together a team of hqUld waste management experts (an
mternatIOnal and a local consultant) to evaluate the eXlstmg hqUld waste collectIOn,
treatment and dIsposal systems m the target mUnICIpalItIes The objectIves of thIS speCIfIC
task bemg (1) the evaluatIOn of the sewerage systems of all three cltIes m order to assess
the actIOns needed to Improve current SItuatIOn, and (2) to IdentIfy and conceptually deSIgn
pIlot projects addressmg the speCIfIC problems encountered and that are relevant as best
practIces to be replIcated by other mUlllCIpalltles
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In July 1997, the local expert conducted a prelImmary assessment of the sItuatIon whIch
resulted m the collectIOn of eXIstmg documents and mformatIOn that were essential to
establIsh a pnmary profile of the CItIes and theIr sewerage systems Issues and problems
ThIS fIrst mterventIOn was followed by a detailed assessment and analysIs of the lIqUId waste
dIsposal sector both at natIOnal and at the targeted cItIes level durmg the penod of
September 6 - 27, 1997

ThIS report IS an outcome of the two mterventIOns made by the TSS consultants It IS
presented m two parts Part I whIch presents background mformatIOn, fmdmgs, conclusIOn
and recommendatIOns regardmg the state of sewerage systems development and
management m the three targeted cItIes, and Part II whIch presents a lIst of replIcable pIlot
projects and theIr conceptual deSIgn Reports of the stdte of sewerage systems development
and management m each of the three target mUnICIpalItIes are gIven m Annex as well as a
lIst of entItles and persons met (Annex C), a 11st of reference matenal consulted (Annex D),
and other background matenal relevant to the aSSIgnment (Annex A)
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PART I
CURRENT SITUATION OF LIQUID WASTE SYSTEMS & THEIR MANAGEMENT IN

THE CITIES OF AZROU, BEN GUERIR, SEFROU
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11 SECTOR OVERVIEW

An understandIng of the sewerage development and management problems facIng small and
medmm-slzed mumcipalItIes In Morocco must start WIth an overvIew of natIOnal polIcIes and
strategIes regardIng the sector Then that found In the three target CItIes can be
supenmposed on them to establIsh the problems and Issues that must be addressed by thIS
CItIes In order to Improve theIr lIqUId waste management In partIcular

111

A

1)

NatIOnal LIqUId Waste Management

NatIOnal StrategIes and TendenCIes

Sector strategIes

About half of Moroccans presently hve In the 260 urban communes of the country Of
these, about 20 urban communes have populatIOn above lOO,DOO The growth rate of urban
populatIOn m the country contmues to be relatIvely hIgh as there IS a progreSSIve mIgratIOn
of rural populatIOns to the urban communes Hence, urban communes are expandmg at a
very hIgh rate

The government of Morocco has made great progress m ensunng that Moroccans hVIng m
urban areas have access to water supply Hence, the coverage rates In the country's urban
areas are relatIvely hIgh as well as the connectIOn rates to the pubhc dIstnbutIon systems
However, the development of sewerage systems collectmg and dlsposmg of wastewater has
not closely followed the expanSIOn of water dIstnbutIOn systems Moreover, the
concentratIOn of large numbers of people, the conveyance of theIr waste to pomt dIscharges,
and the dIscharge of raw sewage m the enVIronment have mcreased the nsks to pubhc
health and enVIronmental pollutIOn

In order to correct that SItuatIOn, the government of Morocco has adopted two coverage
objectIves that are

a) ProVIde adequate water servIce to 90% of urban populatIOns through house
connectIOns and 10% of urban populatIOn through pubhc fountams by the year 2000
Also prOVIde adequate samtatIOn to 90% of the populatIOn connected to publIc
dIstnbutIOn systems through sewerage and mdIvIdual systems

b) ProVIde adequate water servIce to 98% of urban populatIOns through house
connectIOns and 2% of urban populatIOn through publIc fountams by the year 2020
Also proVIde adequate samtatIOn to all of the populatIOn connected to publIc
dIstnbutIOn systems through sewerage and mdividual systems
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To achIeve these obJectIves, the government of Morocco has adopted a senes of strategIes
that can be summanzed as follows

•

•

..

..

...

Techmcal strategies

RehabIlItate and extend eXIstmg sewerage systems to collect wastewater from
houses connected to the water dIstnbutIOn networks

ProvIde adequate treatment to wastewater conveyed by the sewerage systems
pnor to fmal dIsposal m the enVIronment or re-use of treatment plant
effluent

Complement water needs through the re-use of treated effluent for agnculture
and other approved usages

Use low-cost technologIes for treatment of sewage that are easy to mamtam
and not requmng unaffordable resources

Prepare sewerage master plans for defmmg the techmcal, operatIOnal,
mstitutIOnal, and fmancIal dISposItIOns that can brmg the most appropnate
solutIOns at least cost to samtatlon problems

InstItutIOnal strategIes

Communes can select to transfer the management of samtatIOn servIces to the
Intercommunal Autonomous Regies that are m charge of water dIstnbutIOn,
Improve theIr eXIstmg servIces, or can create of gIve conceSSIOn or leasmg to
any publIc, mIXed or pnvate

The transfer of samtatIOn management by the communes to any entIty must
be a contractual strategy between the communes and publIc or pnvate entIty
whereas the overall responsIbIlIty for ensunng effectIve and affordable
servIces to the communes populatIOns

A natIOnal master plan for sewerage WIll be establIshed to serve as a
reference tool to effectIvely develop and orgamze the sewerage sector

The AdmmistratlOn of HydraulIcs of the Mmistry of PublIc Works IS gIVen the
responsIbIlIty for settmg watersheds authontIes to regulate the mtake and
dIsposal of water for all types of dIstnbution mcludmg urban dIstnbutIOn



MOROCCO URBAN AND ENVIRONMENTAL SERVICES PROJECT Page 8
IMPROVED LIQUID WASTE MANAGEMENT - EVALUATION REPORT

+ FmancIaI strategIes

InstitutlOllS takIng charge of the management of sewerage systems WIll need
to ensure auto-fInanCIng of Investments that are to be made for these systems
Thus, they are authonzed to recover costs assocIated to the Improvement and
management of the systems from users, WIthIn the framework of eXIstIng
regulatlOns on tanffs

... InstitutlOns takIng charge of sewerage systems management must take steps
to ratlOnalIze theIr management system and optImIze theIr human and
fInanCIal resources In order to reach a lpvel of real profItabIlIty In the
wastewater sector

The natIOnal strategIes take account of the followmg cntena to support communes In
ImproVIng sewerage servIces to theIr commumties

... aVaIlabIlIty of complete feaSIbIlIty studIes and master plans for
sewerage development,

... aVaIlabIlIty of enVIronmental Impact analySIS of sewerage systems,

... transfer of samtatIOn servIces to an autonomous publIc or pnvate
entIty,

aVaIlabIlIty of audIt reports on the InstItutIOn requested to manage
samtatIOn servIces

2) Sector tendenCIes

a) Coverage tendenCies

... ONEP has establIshed a lIst of small and medIUm-sIzed urban
communes that It Intends to Improve lIqUId and solId wastes servIces
(see Annex AI)

A JOInt SamtatIOn Comrmttee of government InstltutlOns has establIsh
a lIst of pnonty communes for InterventIOn on the baSIS of urgency of
samtatIOn actIOns (see Annex A2)
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b) TechnologIcal tendencIes

.. The technologIes of chOIce for wastewater treatment bemg promoted
by the government of Morocco are extenSIve systems such as
stabIlIzatIOn ponds, mfiltratIOn beds, and macrophytes treatment
(wetlands) For urban settmgs were extenSIve treatments are not
feaSIble, conventIOnal treatment plants (actIvated sludge) are used
These are bemg promoted because of theIr cost and manpower needs
ImplIcatIOns

The acceptable level of treatment IS pnmary WhIch can reduce up to
50% of orgamc loads

.. Promotmg re-use of treated effluent for Irngatmg speCIfIC crops

c) InstItutIOnal tendenCIes

.. Take over of samtatIOn servIces m larger CItIes by the 16 Regies and
m mId-SIzed and small CItIes by ONEP

Take-over of the Regles by foreIgn compames

Take-over of treatment faCIlItIes where treated effluent re-use IS
allocated to golf fIelds, by Moroccan enterpnses

d) Fmancial tendencIes

.. LimItmg sewerage tanffs to 1 Dh whIch IS to be mcrease progressIvely
m the future

Rely on natIOnal andjor mternatIOnal SubSIdIes to fund the real costs
of sewerage servIces

.. Collect fIrst establIshment dues from systems users

B Intervemng InstItutIOns III the Sector

The mam natIOnal mstItutIOns that have charges to mtervene III the management of sewage
dISPOSal In urban areas are

.. General DIrectIOn for Local Governments, Mlmstry of Intenor ThIS entIty
IS responSIble for lIqUId waste overSIght for all mumcipalIties m Morocco
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The DIrectIOn of ObservatIOn, StudIes, and CoordmatIOn ThIS dIrectIOn has
responsIbIhty for momtonng the state of lIqUId waste dIsposal throughout
Morocco for ensunng envIronmental protectIOn

The General DIrectIOn of HydraulIcs, Mimstry of PublIc Works ThIS entIty
has responsIbIlIty for creatmg and overseemg the establIshment of the
watershed management authonties m all watersheds m Morocco

DIrectIOn of SamtatIOn, NatIOnal OffIce for Potable Water (ONEP) ThIS
entIty has responsIbIhty for managmg samtatIOn servIces m mumcipalIties were
ONEP has responsIbIhty for dnnkmg water dI~tnbutIOn

COMMUNES EQUIPMENT FUND (FEC) ThIs entIty has responsIbIhty for
fmancmg lIqUId waste projects m the communes of Morocco

I 12 Sewerage management m medlUm-sized mumcipalIties

The maJonty of the 260 urban communes m the country can be conSIdered as medIUm-SIzed
mumcipalIties WIth populatIOn rangmg from 10,000 to 100,000 mhabitants These communes
are served by an establIshed sewerage system whIch are dIrectly managed by the
mumcipalIty's techmcal servIces

The problems and Issues of lIqUId waste dIsposal of medlUm-sized mumcipahties m Morocco
are reported by the NatIOnal Sewerage Master Plan to be very SImIlar They can be best
charactenzed by those found m the three target cItIes whIch are summanzed below

A Techmcal ISllues and problems

.. Mumcipal lIqUId waste collectIOn strategy IS to provIde sewer mams to
all neIghborhood closely followmg the water dIstnbutIOn system even
m low populatIOn densIty neIghborhoods that are well sUIted to have
alternate methods of sewage dIsposal

Lack of orgamzatIOn of the network mto an effICIent collectIOn system
as the systems are pnmanly pseudo-combmed systems

ChaotIC expanSIOn of the network resultmg m the creatIOn of mcapacity
for pnmary and secondary sewer mams to convey ever growmg storm
water and sewage flows
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Bad practIces m the use and mamtenance of sewer networks such as
dIsposal of solId waste m the systems WhICh result m frequent cloggmg
of sewers, catch basms, and manholes

Structural problems WIth laId sewers and appurtenances whIch are
cracked or detenorated WIthout proper correctIve mterventIOns

HydraulIc problems WIth poorly deSIgned and constructed sewer lmes
whIch often causes backflow to connected houses and system overflow

Non-eXIstence of sewage treatment plant resultmg m the dIsposal of
raw sewage dIrectly on the ground or m water courses (Oueds, talwegs)
usually located wIthm CIty lImIts

The deSIgn and constructIOn practIces of autonomous systems whIch
are essentIally cesspools are poor and result m creatIOn of secondary
problems

The CItIes' storm water collectIOn systems are not properly calIbrated
to handle medIUm to hIgh mtensIty ramfall causmg severe penodIc
floodmgs that are aVOIdable

B Management Issues and problems

~ The elected authontles (counCIl members) and hIred profeSSIOnals who
are m charge of managmg the sewerage servIces have lnllted or no
knowledge and skIlls m sewerage systems development and
management

Sewerage servIce delIvery IS poorly orgamzed and has madequate
human and matenal resources to perform baSIC operatIOn and
mamtenance tasks

The hygIene servIces whIch are responSIble for the control of
envIronmental health have InTIlted or dIagnostIC capabIlIty to morutor
pollutIOn rIsks from sewage dIsposal
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C

D

Fmancial Issues and problems

~ The budget allocated to the sector by the MUTIlCIpahtIes for staff
salanes and purchase of matenal are generally less than 1,5% of the
mUnIcipalIes operatIOn's budgets) IS very low and estImated at less than
one fourth of what It should be

Those who are connected to the sewer system do not pay for servIces
as there IS no estabhshed tanff or payment procedures that are m
eXIstent other than payment for connectIOn (payment for fIrst
establIshment or PPE) practIced m some rrtunIcipalItIes

Many of the small and medIUm-sIzed mUnIcipalItIes have eIther
attamed the 40% borrowmg ceIlmg establIshed by FEC for a
mUnIcIpalIty to be elIgIble for FEe loans or lack the capacIty to
reImburse new loans and therefore are not elIgIble for new loans

EnVIronmental Issues and problems

The enVIronmental Issues and problems caused by the current state of lIqUId waste dIsposal
In the medIUm-sIzed mUnIcIpalItIes are

~ CreatIOn of sewage pools whIch clog top sOIl and form a constant nsk
to publIc health and mcrease sOIl content of undesIrable chemIcal and
phySIcal elements or compounds

ContammatIOn of water tables and nearby water supply sources (wells,
spnngs)

PollutIOn of watercourses whIch can be used downstream as a source
of dnnkmg water

ContamInatIOn of food products (vegetables eaten raw) Irngated WIth
raw sewage whIch results mto penodic waterborne dIseases outbreaks

CreatIOn of nUIsance WIth the prolIferatIOn of mosqmtos and
development of bad odors particularly dunng the warm penod of the
year

DimmutIOn of real estate value In areas around sewage outfalls
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12 LIOUID WASTE MANAGEMENT STATUS IN THE THREE TARGET
CITIES

The status of lIqUId waste management and dIsposal and management m the CItIes of
AZROU, BEN GUERIR and SEFROU IS presented m the form of three mdlvldual status
reports m Annex B and a summary profIle of the sector IS presented m Table 1
murncipalIties Presented hereafter IS a summary of the general problems and Issues bemg
faced by these three murncipalIties The more specIfIc problems of the eXlstmg systems are
presented m the status reports (Annex B)

12 1 Sewerage ma,ter plan studies

Certam practIces found wIth the master planrnng process and the content of these
documents are

A Process problems and I,;sues

The preparatlOn of the master plan of each of the three CItIes IS too long a process The
average duratlOn IS more than 4 years SEFROU WhICh presents the most advanced studIes
has already taken more than 3 years and WIll take a mmlmum of 48 months before Its
completlOn WIth the rapId expanslOn of these CItIeS, the studIes are already irrelevant m
some areas by the time that they are completed Moreover, if the fact that a master plan
should be up-dated every fIve years IS accepted, as soon as these plans are firnshed, they
enter the up-date penod where the mformatlOn base upon which the project IS deSIgned
does not respond to realIty

In the two mumcipalIties where the master plan studIes are funded by ONEP through grants,
the murnclpalItles are not mvolved m the process They were found to be Ignorant of the
studies and did not have copIes of the documents produced WhIle mumcipal governments
are legally responsIble for provldmg lIqUid waste services to the people, it IS impossIble for
the Cities techmcal servIces to Improve theIr capacltles to assume that responsIbilIty if they
are not mformed about the master plannmg process and content In SEFROU, where the
master plan studIes are directly fmanced by the murncipahty, a more direct role of the
OWNER m process management was observed

B Content problems and Issues

The master plans are found to be strong m sewerage network assessment and studIes whIle
bemg extremely weak m wastewater treatment and envIronmental Impact assessment and
analySIS A qUick techmcal assessment of the three master plans revealed the followmg
weaknesses
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LIQUID WASTE MANAGEMENT IMPROVEMENT COMPONENT

TABLEAU 1 PROFILE OF THE TARGET MUNICIPALITIES

Rate for 0 8 m3
** Rate for 8 - 20 m3
*** Rate for more than :20 m3

VESI GNATION AZROU BEN GUERIR -SEF:AOU

01 Province IFRANE KALAA DES SRAGHNAS SEFROU

02 Economic Region South-Center Tenslft North-Center

03 Climate Temperate And - temperate winters Temperate

04 Altitude In meters 1 200 - 1 800 480 800 - 900

05 Population 1997 45000 55,300 58000

06 Population 2015 133000 111 000 90000

07 Average annual preCipitation In mm 833 238 654

08 Average maximum temperature 0 C 25 356 357

09 Averaqe minimum temperature 0 C 73 51 45

10 Average annual evaporation In mm 500 2400 520

11 Number of house connections In water distributIOn system 6000 5600 5900

12 Percent population covered 74 67 64

13 Water Production Capacity In liters per second 90 85 205

14 Annual Consumption In Mm3 In 1997 148 153 22

15 Annual Consumption In Mm3 In 2015 272 418 50

16 Per Capita dally rate In liters/day In 1997 90 60 122

17 Per Capita dally rate In liters/day In 2015 102 68 156

18 Cost per m3 of water 1 - 24 m3 In Dirhams 2067 230 1 62 *

19 Cost per m3 of water 25 - 60 m3 In Dirhams 474 583 494**

20 Cost per m3 of water > 60 m3 In Dirhams 6825 850 614***

21 Percent population connected to the sewer system 70 64 58

22 Percent connections In 2015 90 96 85

23 HydraUlic load In 1997 3100 2600 3700

24 HydrauliC load In 2015 4800 8200 8400

25 BOD load In 1997 578 950 2400

26 BOD load In 2015 320 2250 9600

27 S8 load In 1997 383 1 100 2700

28 58 load In 2015 380 3 000 5100

29 Total sewer length In kms. 39 40 53

30 MuniCipal expenditures for sewerage serYIces In 1995 228 000 Dh 233 000 280 000 Dh

31 Attainment of FEC s 40% ceiling for borrOWing No Yes No

32 Capacity to borrow at FEC In 1997 None None None

33 Number of staff In the sewer maintenance Unit 6 4 7

34 Completon status of sewerage master plan - 5 phases Phase 2 Phase 1 Phase 3

35 Election year of present City CounCil 1997 1997 1997

36 Orqanlzatlon manaqlnq water distrIbution system ONEP ONEP RADEEF

37 Storm water disposal problems High Medium High
*
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Lack of sewer mams structural dIagnostIcs m the master plan studIes for BEN
GUERIR and SEFROU No VIsual mspectlOns by human or mechamcal
means were reported

... The storm water dIsposal network studIes ""ere not completely treated as
terms of reference for these studIes were not clear enough to gUIde them
ThIS IS an area that IS lackmg m many, If not all, master plans that have been
prepared for large, medmm or small-SIzed cltles m Morocco

Sewerage planmng was lImIted to development of publIc sewer network The
mtegratIOn of autonomous and semI-autonomous systems as solutlOns to
eXlstmg problems was not well approached m the master plans

The SIte selectlOn process for locatmg one or several treatment faCIlItIes was
very lmuted Many of the reqmred techmcal studIes of SItes were not
conducted to mclude studIes of floodmg, underground pollutIOn, wmd
dIrectIOn, land costs, treatment types (extenSIve or mtenslVe), etc

The treatment selectlOn process IS also very lImIted In fact, all three master
plans selected the stabllIzatlOn pond process as polIcy as opposed to bemg the
best SIte-specIfIc solutIOn

The deSIgn parameters for the SEFROU stabIlIzatIOn pond process mdlcate
that the qualIty of effluent wIll lImIt the re-use of plant effluent for many
types of crops (e g , vegetables)

The plans do not present clear envIronmental statements regardmg the
present and future enVIronments that are to be created through the
Improvement of eXIstmg sewerage systems

WhIle re-use IS recommended for all three CItIes, only re-use m agnculture IS
treated In SEFROU for example, the master plan does not take mto account
the Impact of effluent dIverSIOn to IrngatlOn on Oued AGGAI whIch carry
low flow dunng summer months Moreover, the use of treated effluent for
mdustry, mumclpal functlOns (e g , street cleanmg, parks watermg, etc ), fIre
fightmg, etc ,have not been studIed These may have an Impact on the type
of treatment that could be reqUIred Generally, a treatment process IS
functIOn of the type of effluent that IS sought ThIS has not been true for
SEFROU



MOROCCO URBAN AND ENVIRONMENTAL SERVICES PROJECT Page 15
IMPROVED LIQUID WASTE MANAGEMENT - EVALUATION REPORT

I2 2 Sewerage systems orgamzatlOn<; problems

The sewerage systems of the three CItIes have been developed pnmanly as combmed
systems even m areas where such systems are not recommended It IS understandable and
acceptable to have a combmed system m BEN GUERIR whose topography IS relatIvely flat,
but not so for SEFROU and AZROU whIch are located on mountam flanks and have steep
enough slopes to have the much cheaper and more samtary separate system These
problems need to be better addressed m the master plans than they presently are

Another major problem IS that of collectlOn system selectlOn EXlstmg systems whIch have
reached sewer mam collectors/mterceptors capacItles cannot accept more connectlOns
corrung from new neIghborhoods Therefore, It IS necessary that the wastewater collectlOn
system be orgamzed m such a way that alternate systems (autonomous and/or semI
autonomous) are developed \VhIle, these systems may have hIgher mvestment costs to
owners, they WIll certamly have lower mamtenance and operatlOn cost to the owner and the
CIty

I23 Alternate sewerage sv<;tems problems and Issues

Parallel to the eXlstmg networks are alternate systems that can be found m all three citles
These systems are eIther autonomous (cesspools) or semI-autonomous (e g, housmg project
or mdustnal areas) The tendency IS to eIther elImmate or mtegrate these systems mto the
eXIstmg publIc sewerage system ThIS tendency IS costly and need to be reversed However,
new technolOgies for on-SIte treatment need to be establIshed to Improve the alternate
systems and make them feaSIble

124 InstltutlOnahzatlOn Droblem<; and Issues

The major Issues regardmg mstitutlOnalIzatlOn of the sewerage systems m the three CItIes
are the mcapacIty of eXIstmg mumclpal servIces to effectIvely manage lIqUId waste dIsposal
m theIr CItIes TheIr problems are orgamzatlOnal (both m terms of structure and human and
matenal resources), techmcal (lack of sector knowledge and systems management skills),
and fmancIaI These problems are summanzed hereafter

A OrgamzatlOnal problems and Is<;ues

The key orgaruzatlOnal Issues and problems that lImIt the target cItIes m lIqUId waste
management are the followmg

~ NeIther of the three CItIes have an establIshed sarutatlOn servIce that has ItS
own faCIlIty, personnel, eqUIpment, and budget to assume techrucal and
adrrurustratlve responsIblhty for lIqUId waste dIsposal
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The mumcIpal engIneers and techmcIans who have dIrect responsIbIlIty for the
sewerage systems operatIOn, maIntenance, development, and management
have receIved no prevIOUS traInmg m the area of lIqUId waste dIsposal
(collectIOn, treatment, and dIsposal) Therefore are not capable ofperformmg
the tasks reqUIred from systems explOIters

The eXIstIng matenals used to mamtam the systems m all three CItIes are
rudImentary and qUIte lImIted to perform the reqUIred preventIve and curatIve
tasks that an explOIter must attend to

B

... The eXlstmg techmcal servIces that are m charge of the sewerage systems m
the three target CItIes have no wntten operatIOns gUIdelmes for explOItmg the
systems Thus they practIcally respond to complamts

Management problems and I<;<;ues

The key management problems and Issues encountered m the three target mumcipalIties are
the followmg

... The executIve bodIes (PreSIdency and CounCIl) m charge of managmg the
mumcIpalIties are newly elected for a penod of fIve years The maJonty of
counCIl members or executIve staff (PreSIdents and VIce-PreSIdents) have had
no pnor onentatIOn on mumcIpal lIqUId waste systems management to allow
them to understand problems and make effectIve deCISIOns regardmg the
sector

The executlve bodIes m AZROU and SEFROU are more onented toward
mumCIpal samtatIOn servIce development than to cede the servIce to eIther
ONEP (m the case of AZROU) or RADEEF (m the case of SEFROU) The
key Issue for thIS IS the fear of over burdenmg the cost of water WhICh IS
found to be already too hIgh Also, there IS a fear than the mumcipalIties are
not yet orgamzed to regulate the sector as they are the Pnnclpal mstItutIOns
that have dIrect ownershIp of the systems

Because of Its capacIty to take over sewerage management m all the
mumcipalIties where ONEP IS m charge of potable water dlstnbutIOn, the
orgamzatIOn has establIshed a hst of pnonty cItIes WhIch does not contam
eIther BEN GUERIR or AZROU It IS antICIpated that the take over of
these two CItIes would reqUIre at least 3 - 5 years to be complete, partlcularly
m the case of BEN GUERIR whIch WIll not have a sewerage master plan for
the next two years
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RADEEF IS presently gomg through a pnvatlzatIOn process whIch, we belIeve,
Will be completed before It takes over sewerage management In SEFROU
Moreover, RADEEF IS seekmg to take over both, the electnficatIOn servIce
and the sewerage servIce In SEFROU as a package ElectnficatIOn bemg
presently the responsIbIlIty of the OffIce NatIOnal d'Electncite (ONE) WIll
complIcate the take over Thus, It IS also antICIpated that It Will take a few
years before RADEEF would take over the sewerage servIce m SEFROU

Although the murucipallty of BEN GUERIR has a umque cItlzen Involvement
program m lIqUId waste dIsposal systems development and management, these
are not orgaruzed and tramed to perform the servIces effectIvely and on a
contmuous baSIS

C FmancIal problems and Is,;ues

The key fmancIal problems bemg faced by the three target mumcIpalItIes are presented
hereafter

~ Sectoral budget allocatIOn whIch IS much to low to allow proper maIntenance
of the system as well as ItS development

Liffilted dIrect partICIpatIOn by users through the payment of user fees and
mumcipal taxes In BEN GUERIR, there are presently no connectIOn fee to
the sewer No speCIal taxes are leVIed for sewer connectIOn In hOUSIng
development

~ NeIther of the three target mumcIpalItIes can qualIfy for FEQ loans at thIS
tIme as they eIther have surpassed the 40% ceIlIng Imposed by FEQ (BEN
GUERIR) or do not present a capaCIty to repay new loans (all three
mUnIcipalItles)

Revenue generatIOn through mUnICIpal propertieS or actIVitIes and tax
collectIOn IS reported to be lImIted and therefore IS one of the key reasons for
not bemg In a pOSItIOn to obtaIn new FEQ loans
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13 CONCLUSION AND RECOMMENDATIONS

I 3 1 ConclusIOn

Morocco has made great stnde m addressmg the problems caused by lIqUId waste
management dunng a relatlvely short time In less than a decade, the country has been able
to Identify Its problems and drawn a course of actIOns geared to address them However,
for a country of 29 mIllIon mhabltants wIth 54% of the people lIvmg m urban areas that
have well establIshed water supply coverage by publIc potable water dlstnbutIOn system, the
country IS faced With a cntlcal problem that could have adverse economIC Impact If the
problem IS not addressed m a relatIvely short-tIme

The lIqUId waste problems of the major cltles are bemg addressed through a concerted
effort between local and natIOnal governments wIth support from the mternatlOnal
commumty However, the problems of more than 80% of the countnes small and medmm
sIzed murncipalIties stIll remam WhIle solutlODS to address systems and management
problems are bemg applIed to large-sIzed CItIes, these wIll most lIkely not be replIcable m
mIddle and small-SIzed mumclpahtles In fact understandable problems regardmg
management and fmancmg of servIces for the small and medIUm-sIzed mumcipalIties are
presently conSIdered as major constramts for applymg natIOnal strategIes adopted for larger
mumclpahtles to smaller and medIUm-sIzed ones

Therefore, the need to develop pIlot actlvltles that wIll help establIsh best lIqUId waste
management practIces that can be replIcated m most of the 244 mumcipalIties where
wastewater management and fmancmg problems and Issues are not presently bemg
addressed IS a cntlcal one and should be made a pnonty by both the government of
Morocco and the donor agenCIes mvolved m the sector

The three citleS selected to be candIdates for hostmg the pIlot project to be part of the
USAID funded Morocco Urban and EnVIronmental ServIces Project present certam
similanties as well as speCIfIcItIes that make them elIgIble as pIlot project SItes FIrstly, they
all are m the process of developmg sewerage master plans, even though these are at
dIfferent stages of ImplementatIOn Secondly, they all have SImIlar problems WIth theIr
eXlstmg sewerage systems, even though these problems are at dIfferent degree of senousness
ThIrdly, they all have qUIte SImIlar problems WIth the state of lIqUId waste servIces
orgamzatIOn, resources (human, matenal, fmancIal), and management styles However they
present certam speCIfICItIeS that are to be taken mto conSIderatIOn These are

~ the order of pnonty that can be assIgned to the problems,
~ the opportumty to demonstrate dIfferent types of management,
~ the opportumty to promote dIfferent types of practIces,
~ the potential to mvolve dIfferent sectors of the SOCIety
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In the case of BEN GUERIR, thIS mumcipalIty IS best sUIted to demonstrate the followmg
best practIces

(a) the mvolvement of all levels of mumcipal government responsIble for
samtatIOn servIce to take part m the master plan studIes preparatIOn as
effectIve managers of the process,

(b) the development of alternate lIqUId waste dIsposal systems to lImIt extensIOn
and expansIOn of the eXIstmg sewerage system,

(c) the structuratIOn of populatIOn mvolvement li1 the sector,

(d) the development of pnvate sector capacIty to take over some of the servIces
to be proVIded to operate and mamtam the planned sewerage system, and

(e) the orgamzatIOn of the samtatIOn servIce m order to faCIlItate a future ONEP
take over of the sewerage system

In the case of AZROU, thIS mumcipalIty IS best SUIted to demonstrate these best practIces

(a) the opportumty to demonstrate the capabIlIty to valOrIze the bI-products from
sewage treatment processes,

(b) the opportumty to demonstrate effectIve control of waterborne dIseases
transmItted by raw sewage,

(c) the opportumty to demonstrate the development of a new samtatIOn servIce,
and

(d) the opportumty to demonstrate a cooperatlve arrangement WIth ONEP for
system fmancial management

In the case of SEFROU, thIS mumcipahty IS best SUIted to demonstrate these best practIces

(a) the opportumty to demonstrate the development of an effectIve urban storm
water management program,

(b) the opporturuty to demonstrate effectIve control of watercourse pollutIOn
through the elImmatIOn of urban raw sewage discharge m watercourses,

(c) the opportumty to demonstrate the development of a collaboratIve
arrangement between the CIty and a RegIe, and
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(d) the opporturnty to demonstrate the development of alternatIves to publIc
sewerage system expansIOn

It should be noted that these three murucipalIties are medIUm-sIzed and do not represent
completely lIqmd waste problems and Issues bemg faced by small mumcipahties (less than
10,000 mhabitants) whIch are called to expand rapIdly ThIS Issue WIll need to be dealt WIth
sooner rather than later

132 RecommendatIons

The followmg ale recommendatIOns for Improvmg lIqmd waste systems development and
management for small and medIUm-SIZed mumcIpalltles III general and the three target
murucipalIties m partIcular Thus, these recommendatIOns are dIVIded m two parts, a part
addressmg general problems and Issues IdentIfIed for small and medIUm-sIzed murucipalItIes,
and the other addressmg problems and Issues IdentIfIed for the three target CItIes

A

1)

General recommendatIOns

RecommendatIOns addressmg techmcal Issues and problems

EstablIsh a natIOnal strategy for the development of alternatlve lIqmd waste
dIsposal systems to lImIt the expansIOn of eXIstmg systems m the near future
ThIS new strategy wlll help reduce mvestment and operatIOn and mamtenance
costs as well as Improve fundmg for the sector through better populatIon
partIcIpatIOn

EstablIsh natIOnal gUIdelmes for the development of new sewerage systems
and expansIOn of eXIstmg ones regardmg the type of system to select In the
case of cltles or quartlers bUIlt m areas where the topography IS relatIvely flat,
a combmed sewer system could be envlSloned However m the case where a
CIty or quartler IS bUIlt m an area where the topography IS relatIvely steep,
only a separate sewer system should be conSIdered

A publIc educatIOn program should be establIshed m all CItIes to change
present populatIOn practIces as to mcreasmg the problems of the sewerage
systems All fundmg agenCIes (natIOnal or mternatIOnal) should make a
publIc educatIOn program a reqmslte for fundmg the sector III a CIty

Develop a list of alternate systems technologies that are smtable III Morocco
and support operatIOnal research through pIlot projects
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Develop local capacItIes to conduct diagnostic as well as preventIve and
curatIve servIces for sewer networks

Impose stncter treatment for effluent that are to be re-used m agnculture

Develop better storm water programs through the remforcement of terms of
reference for master plan studIes The use of storm water management
modelmg should be mtroduced partIcularly for small and medmm CItIes that
are threatened by penOdIC and frequent floods

... Integrate nUIsance control (odor, mo;qUItos, management of debns or
reSIdues) m all systems development plan

2) RecommendatIOns addressmg management issues and problems

... EstablIsh an onentatIOn program to educate and Improved the skills of elected
offICials to manage the sector The onentatIOn program should mclude the
development of a practIcal decisIOn-makmg guIde for elected offICials and
semmars/workshops to mtroduce and educate offICials on the use the gUIde

EstablIsh a trammg program for mumcipal engmeers and techmcIans who
have dIrect responsIbIlIty for managmg lIqUId waste dIsposal servIces m the
mumcipalItIes ThIS program should proVIde both techmcal and managenal
tr31mng m-country and pOSSIbly abroad to engmeers and techmcians as well
as develop operatIOnal manuals for systems operatIon and mamtenance

All mumcipalltles should develop a plan for phasmg the development of an
appropnate management system for the sector SpeCIfIcally, a plan for
phasmg ONEP or REGIE take over should be developed by each CIty
Where dIrect pnvatizatIOn of part or all components of the system IS pOSSIble,
they should also be part of the plan

All mumcipalIties should have an envIronmental health servIce capable of
momtonng pollutIOn and contammatIOn problems of water and food products
by sewage or poorly treated effluent CapaCItIes to perform tests eIther
dlIectly or through the pnvate sector should be establIshed for that purposed
and personnel tramed to perform the associated tasks related to
envIronmental health control
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3) RecommendatIOns regardmg financial Issues and problems

~ Mumcipal budgets for lIqUId waste management should be more realIstIc
partlcularly If the mumcipalIty IS dIrectly responsIble for explOltmg the
sewerage system A mmimum amount of 20,000 to 25,000 Dh per la.lometers
of sewers

Better revenue generatIOn practIces to recover costs must be establIshed m
each mumclpahty

Tanffs to be collected whIch are to be tIde to water usage should De carefully
set to exempt those v.ho have alternate systems Moreover, tanffs must be
establIshed on the basIs of capaCIty to pay Thus speCIal studIes for each CIty
need to be conducted pnor to settmg natIOnal tanffs as IS done for potable
water

A speCIal program to Improve the debt management of small and medmm
SIzed CItIes need to be estabhshed and managed by FEe

4) RecommendatIOns for master plans preparatIOn problems and Issues

~ A hmit of 24 months should be Imposed on all master plans that are to be
prepared for a small or medmm-sized CIty m order to ensure appropnateness
of such plans

A local techmcal reVIew board preSIded by the Mumcipal PreSIdent or FIrst
VIce-PreSIdent should be estabhshed m each mumcipahty to approve each
phase of a sewerage master plan Techmcal aSSIstance WIll be reqUIred to
support the reVIew board

A natIOnal trammg program for consultmg fIrms that are to be mvolved WIth
mumcipal sewerage system plannmg should be estabhshed ThIS program
should target the areas where these fIrms are weak such as sewage treatment,
envIronmental assessment and analySIS, mstitutIOnal development, and cost
recovery
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B

1)

RecommendatlOns specific to the three target Cities

AZROU

The sewerage master plan of AZROU seems to have omitted the InclUSIOn
of several mam lmes which were bUIlt between 1960 and 1980 and are not
Visible A special effort needs to be made to locate these lmes and mtegrate
them m the master plan

Mumclpal authontles should be mtegrated, as OWNERS, In the master
plannIng reVIew and approval process dunng the remammg phases For they
wIll have responsIbilIty to manage the servIce until such tIme that ONEP can
effectively take over the management of the system

~ LocatIng the sewage system on the Site deSIred by the MumcipalIty seems to
be the best solutIOn In both techmcal and fmanclal terms However, the fear
of provmclal offICIals of havmg a potential pollutIOn pomt need to be venfied
by a specIal envIronmental assessment that could clear the Site Such an
assessment Will need to conSIder, geologIcal, hydrological, and topographIcal
factors as well as techmcal and cost factors that WIll help make a fmal
deCISIOn on SIte selectlOn

The most urgent work that needs to be performed m Improvmg sewerage
management In AZROU IS the constructlOn of the mterceptor sewer that
would collect the maJonty of the mam collectors of the City and bnng them
to a treatment plant to also be urgently constructed

Because of the hIgh dependence that the farmers have already placed on raw
sewage as a relIable source of water for crops IrngatIOn, the sewage treatment
plant that needs to be constructed should be deSigned to have a type "A"
effluent as recommended by WHO

AZROU presents the best opportumty to develop an effective cost recovery
system based not only on user taxes and fees, but also on the sale of sewage
treatment plant's bI-products Thus, the fmal selectIOn of a sewage treatment
plant for AZROU should take mto conSideratIOn the resale of potentIal bI
products The hIgh algal treatment plant expenmented at the Agronomy
InstItute of Hassen II m Rabat IS a potentIal solutIOn for AZROU However,
a feaSIbIlIty study WIll need to take place, before thIS treatment process can
be selected
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WhIle It IS understood that a study IS presently bemg conducted regardmg
storm water management, the development of a storm water management
model should be developed for the CIty Such a model Will reqUIre that
proper hydrographIc and ramfall measurement statIOns be placed m and
around the CIty m order to obtam more relIable data An erOSIOn control
component should be added to the storm water management program that IS
to be deSIgned for the CIty

The present sewer network should be converted mto a separated system With
new approach to storm water management developed Such an actIOn
reqmres a speCial study to be conducted or be mtegrated m the present storm
water study that IS speCIfIcally lookmg at recalIbratIOn of the CIty'S storm water
courses (SHABAA)

The expansIOn of the sewerage system should be lImIted to eXIstmg quartIers
m AZROU The use of autonomous and semI-autonomous systems m new
planned quartlers should be conSIdered m order to lImIt rapId expansIOn of
the eXIstmg system

A specml mumclpal Vvaste management servIce headed by an Engmeer or
AdJomt Techmque, needs to be created for AZROU ThIS servIce, to be
placed under the MumcIpal Engmeer, should have ItS own staff and matenal
It needs to be orgamzed m such a way that It can respond to the speCIfIC tasks
related to sewerage system's operatIOn and mamtenance It should be noted
that a speCIal mstItutIOn development study IS planned as one of the phases
of the sewerage master plan studIes

The present cost recovery system speCIfIC to sewerage management m
AZROU needs to be expanded to mclude other potentIal revenue Such a
system should mclude appropnate sewer fees that are practIced m other CItIes
of Morocco A speCIal cost recovery study IS planned as one of the phases of
the sewerage master plan studIes

2) BEN GUERIR

~ The sewerage master plan for Ben Guenr should be completed before any
more extenSIOn work be done to the system The studIes should be drawn m
such a way that the completed diagnostIc phase (Phase Bl) be up-dated That
phase should also be remforced by strengthemng the sewer mam diagnostICS
With VIsual and mechamcal mspectIOns
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The master plan preparatIOn process should be techmcally managed by
ONEP, however, the declSlon makmg process should remam wIth the
Mumcipal authontles Thus, reView and approval at each phase of the
process should be a functIOn of Mumcipal decIsIOn-makers

... More emphasIs needs to be put on autonomous and serm-autonomous systems
m order that network e\.pansIOn be lImIted To that end, the CIty should
encourage new housmg development projects to look mto provldmg theIr own
sewerage systems (sewer network and treatment plant) OCP's sewerage
system (a semI-autonomous one) should serve as a model to such
development This IS also true for the planned mdustnal area whIch IS to be
funded by the MunlClpalIty and OCP which should have Its own sewerage
system, mcludmg treatment facllmes

Oued Bouchane IS the mam waterway for the evacuatIOn of storm water
upstream and wlthm mumclpal lImits of BEN GUERIR However, the
urbamzatIOn of the city IS structured m such a way that the Oued poses a
threat to property and lIfe should for hIgh return penods ramfall Therefore,
a speCial study of floodmg potentials and Oued calIbratIOn should be
conducted to prevent future disasters as 'Well as have a better use of the Oued
as the normal storm water evacuatIOn channel

For each quartler that IS to be structured m the future with sewerage services,
a Commumty AsSOCiatIon should be developed to take charge of their system
That AsSOCiatIOn WIll need to be structured m such a way that It can manage
all samtatIOn services wlthm ItS JunsdlctIOn

BEN GUERIR prOVides a umque opportumty to bnng the lIqUId waste
disposal sector to a Young Entrepreneur Development Program ThIS
dynamiC group of young mdlvlduals should be mterested to proVIde pnvate
servIces m the waste management sector Therefore, a speCial study should
be made to determme the areas where Young Entrepreneurs could
successfully playa role m the sewerage management sector

A new samtatIOn service headed by an Engmeer or AdJomt Techmque should
be created ThIS servIce should be placed under the Mumcipal Engmeer III

the orgamzatIOnal structure of the MumcipalIty The servIce should be a
waste management entIty handlmg both lIqUId and solId waste dIsposal Thus,
the servIce IS to have two dIstmct umts each WIth ItS own resources
(manpower, matenal, and budget) It should be noted that a speCIal
mstitutIOn development study IS planned as one of the phases of the sewerage
master plan studIes
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A cost recovery system specIfIc to sewerage management needs to be
establIshed In BEN GUERIR Such a system should Include appropnate
sewer taxes and fees that are practIced In other cltles of Morocco A special
cost recovery study IS planned as one of the phases of the sewerage master
plan studieS

3) SEFROU

... The expansIOn of SEFROU's sewerage system should be lImIted and the
development of autonomous and semI-autonomous sewerage systems be
encouraged In unsewered and new quartlers

... The present sewer network should be converted mto a separated system With
new approach to storm water management developed Such an actIOn
reqUIres a special study to be conducted or be Integrated m the present storm
water study that IS specifically lookmg at recalIbratIOn of the CIty'S storm water
courses (SEGUIA)

Because of the seventy of the problems of floodIng that the CIty endures every
year, a storm water management model should establIshed for SEFROU
Such a model would provIde an effective management tool to the city's storm
water management program

The take over of the sewerage system of SEFROU by RADEEF presents the
best techmcal solutIOn for the city Thus, all efforts must be done to
encourage thiS take over to take place

Understandmg that the take over of the sewerage system In SEFROU by
RADEEF may not take place for several years, there IS a need to develop a
waste management umt as a techmcal mumclpal service to be placed under
the mumcipal engmeer Such a umt needs to have Its own resources (staff,
matenal, and budget) m order to effectIvely perform the tasks for which It WIll
have responsibilIty

The present cost recovery system specIfic to sewerage management In

SEFROU needs to be expanded to mclude other potentlal revenue Such a
system should mclude appropnate sewer fees that are practiced mother Cltles
of Morocco A special cost recovery study IS planned as one of the phases of
the sewerage master plan studies
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C RecommendatIOn speCIfIc to sewerage management for small-SIzed cItIes

Sebt EI Guardane prOVIdes a very good opporturuty to establIsh a sewerage
management pIlot program that would test best and replIcable practIces for
small-SIzed murucipalItIes Thus, It IS recommended that a lIqUId waste
assessment be made for Sebt EI Guardane and that It be mcluded as one of
the sItes of the pIlot project
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PART II
PROPOSED LIQUID WASTE MANAGEMENT PILOT PROJECT FOR THE

DEMONSTRATION OF REPLICABLE BEST PRACTICES
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III PILOT PROJECT DEVELOPMENT OVERVIEW

The lIqUId waste dIsposal systems and servIces management assessments conducted m the
three target cItIes (AZROU, BEN GUERIR, SEFROU) have IdentIfIed a vanety of
problems and Issues that are techmcal, mstitutIOnal, or fmanclal These problems and Issues
are reflectIve of those faced by medIUm-SIzed mumcIpalIties throughout Morocco
Therefore, the ImplementatIOn of a pIlot project that would establIsh and demonstrate best
practIces m the Improvement of lIqUId waste management can have a senSIble Impact m
bnngmg Moroccan cItIes to have better lIqUId waste management servIces m the future

The concept of developmg a lIqUId waste mam'l8ement Improvement pIlot project for
demonstratmg best practIces IS a major objectIve of the Urban and EnVIronmental ServIces
Project ThIS objectIve can be effectIvely attaIned by groupIng a number of medIUm-sIzed
mumcipalIties whIch present speCIfIc practIces that can be Improved

The mumclpahtles of AZROU, BEN GUERIR, SEFROU present numerous specIal lIqUId
waste management problems whose resolutIOns could form best practIces that are replIcable
In many other medIUm-SIzed mumclpahtles Thus, It IS recommended that the most feaSIble
best practIces be selected from the three target mumclpahtles to form a SIngle pIlot project
As a demonstratIon endeavor, cntena retamed for selectIng these practIces are (a) all best
practIces WIll need to be techmcally feaSIble WIthIn a relatIvely short demonstratIOn penod,
(b) that Will not reqUIre heavy Investment as a pIlot actIVIty, (c) that can achIeve very hIgh
Impact on cntlcal lIqUId waste management problems WIthIn the framework of the two
prevIOUS cntena

Among the solutIOns recommended to resolve the cntlcal problems encountered m the three
target mumclpalltles, the ones that best meet the retaIned crltena can be placed m three
dlstmct categones whIch are (1) management Improvement category and (2) technologIcal
Improvement category The best practIces per category are

1) Management Improvement

A deCISIOn-makers knowledge and skills development actIVIty regardmg lIqUId
waste dIsposal servIces to take place In all three target mumcipahties

A murucipal staff knowledge and skills development actiVity regardmg lIqUId
waste disposal services to be demonstrated m all three target muruclpahtles

• Development of a model mumclpal umt to proVIde lIqUId waste system
operatIOn and maIntenance servIces to be demonstrated m AZROU
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• PreparatIOn of a pnvatizatIOn plan for the management of a seITIl-autonomous
lIqUId waste dIsposal system for the planned mdustnal area m BEN GUERIR

2) TechnologIcal Improvement

• A demonstratIOn actIvIty regardmg the mtroductIOn of effectIve on-sIte
treatment of lIqUId waste by an autonomous system (septIc tanks) to take
place m SEFROU

• A demonstratIOn project regardmg the mtroductIOn of effectlVe seITIl
autonomous system as an alternatIve to expansIOn of the eXlstmg sewerage
system m BEN GUERIR

• A demonstratIOn project regardmg mumcipal sewage treatment pnvatlzatIOn
mAZROU

A demonstratIOn project regardmg the Improvement of storm water
management m urban areas to take place m SEFROU

Each specIfIc actIVIty IS presented m more details m the followmg pages These actIvItIeS
retamed as component of the pIlot project WIll reqUIre detaIled study and deSIgn to take
place pnor to gomg to the ImplementatIOn phase

ThIS project WIll be managed by TSS-MAROC and be Implemented m collaboratIOn WIth
the DIrectIOn de l'Eau et de l'AssaIDlssement of the Mmlstry of Intenor
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II 2 PILOT PRACTICES OR ACTIVITIES
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ACTIVITY 1

ACTIVITY NAME- AWARENESS AND KNOWLEDGE DEVELOPMENT IN
LIQUID WASTE DISPOSAL MANAGEMENT FOR
ELECTED MUNICIPAL OFFICIALS

ACTIVITY LOCATION- AZROU, BEN GUERIR, SEFROU

ACTIVITY DESCRIPTION

RatIonale

There are 260 muruclpahtles m Morocco WIth elected Counclls that have overall
responslblhtles for makmg all admIlllstrative and fmanclal deCISIOns for theIr respectIve
muruclpahty WhIle muruclpal counclls have the responsIbIlIty to approve projects and theIr
budgets, the executIve staff of mUnICIpalItIes (PresIdents, VIce-PreSIdents and Secretary
Generals) must carry-out councIl deCISIOns and ensure that servIces are satlsfactonly
proVIded to the populatIOn

In general, councIl members have httle or no mformatIOn on lIqUId waste dIsposal systems
and theIr development that could help them make ratIOnal deCISIons Thus, It IS essentIal
that theIr knowledge of lIqUId waste dIsposal development and management be Improved
or developed

The three target CItIes provIde a specIal opportUnIty to start a natIOnal onentatIOn program
to strengthen the capabIlIty of elected mUlllcipal offICials to become better prepared to
make decislOns regardmg mUnICIpal lIqUId waste dIsposal systems Each mUlllcipahty has
25 member counCIls and key admmlstratlve staff that could benefIt from such a program
Moreover, thIS program can be expanded to prOVIde the same opporturuty to elected
offICIals of all 260 mUnIcipahtles, once It WIll have been developed and tested

Purpose and scope

The purpose of thIS actIVIty WIll be to help elected mUnICIpal offICIals and key admInIstratIve
staff understand wastewater dIsposal systems and theIr management m order for them to
make more ratlOnal declSlons and proVIde better overSIght of the servIce The speCIfIC
objectIves are (1) to Improve the cognl1lve capaCIty of elected and key admInIstratIve
offICials III the targeted mumcipalltles of lIqUId waste dIsposal systems and theIr
management, and (2) to Improve SkIlls of targeted offICIals m the makmg of management
deCISIOns for the servIce
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ThIS actIVIty IS to be lIrruted to the PreSIdents, VIce-PreSIdents, CouncIl members, and
Secretary Generals of the three target mumCIpalItIes where It IS to be demonstrated that the
Improvement of the capabIlItIes of mUnICIpal authontles translate mto Improved servIce

DescnptIOn

The ImplementatIOn of thIS actIVIty entaIls the preparatIOn of a LIqUId Waste Management
GUIde for Mumcipal AuthontIes, the presentatlOn of the gUIde to authonties through 3
serrunars to be held m each respectlve CIty, and the orgamzatlOn of a general workshop
whIch WIll help fmalIze the guIde on the one hand, and on the other hand, permIt the
shanng of expenence among the attendmg pmmclpal declSlon-makers

ActIon plan

The followmg actIOns WIll need to be taken m order to effectIvely Implement thIS actIVIty

~ Develop a guIde to understand lIqmd waste systems, theIr development and
management for declSlon-makers and admmlstrators of mumcipalIties

~ Conduct a workshop on the subject matter m each CIty for mtroducmg the guIde and
dISCUSS ItS content (30 people maxImum per semmar)

~ Conduct a seffilnar for offICIals of all three CItIes m one locatIOn to dISCUSS the
usefulness of the guIde and share expenence

ReqUIred tIme

~ GUIde development 3 months

Workshops orgamzatIOn and delIvery 1 month

~ Serrunar orgamzatIOn and delIvery 1 month

Techmcal ASSIstance

~ Gmde development consultant (mternatIOnal) 10 weeks

GUIde development consultant (natIOnal) 8 weeks

Number of mternatIOnal tnps (3)
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EstImated cost

GUIde productIOn

Semmars (to be hosted by CIty)

Workshop (90 people maJGmum)

Techmcal AssIstance

Totrrl estImated cost

ACtIVIty management

US$ 5,000

US$ 0

US$ 22,000

US$118,000

US$145,000

ThIS actIVIty WIll be orgamzed and managed by TSS-Maroc WIth techmcal mputs from
the InternatIOnal and Local consultants who wIll assume responsIbIlIty for prepanng the
gUIde ProductIOn of the gUIde wIll be the responsIbIlIty of TSS-Maroc A reVIew
comnuttee Wlth members from relevant mstItutlOns wIll be formed to provIde feedback
on the gUIde The comnuttee should mclude members from the MmIstry of Intenor, the
Mimstry of EnVIronment, FEC, ANHI, ONEP, RADEEF
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ACTIVITY 2

ACTMTY NAME SEWERAGE SYSTEMS AND MANAGEMENT
KNOWLEDGE AND SKILLS DEVELOPMENT FOR
MUNICIPALITY TECHNICAL MANAGERS

ACTIVITY LOCATION AZROU, BEN GUERIR, SEFROU

ACTIVITY DESCRIPTION

RatIOnale

The techrucal servIces of Moroccan mumcIpalItIes are generally managed by professIOnal
engmeers, archItect and phySICIans who are reqUIred to have adequate knowledge of
lIqUId waste dIsposal systems deSIgn, operatIOn and maIntenance, and who must also have
adequate management skIlls relevant to envIronmental servIces delIvery Presently the
three target mumcipalItIes have receIved many young profeSSIOnals who have Just
graduated and put m management pOSItIOns Many of them have some management
responsIbIlIty for envIronmental servIces mcludIng lIqUId waste dIsposal servIces ThIS
IS also true for the other small and medmm-sIzed muruclpahtles of the country
Therefore, a program to tram these professIOnals WIll greatly Improve the practIces of
sewerage management III small and medmm-sIzed mumcIpalItIes

Purpose and scope

The purpose of thIS actIvIty WIll be to Improve the knowledge and skIlls of mumclpal
engmeers, archItects, phySICIans and others whose servIces reqUIre a good understandIng
of lIqUId waste dIsposal systems development and management The speCIfIc ObjectIves
are (1) to develop the cogmtlVe capaCity of muruclpal profeSSIOnals In the techmql1e of
sewerage dIsposal and management, and (2) to Improve SkIlls of targeted profeSSIOnals
m the makIng of deCISIOns for the servIce

ThIS actIVIty WIll be lImIted to the profeSSIOnal staff of the three target mumCIpalltIes

ActIOn plan

~ Develop a techrucal manager's gUIde m lIqUId waste dIsposal systems and
management

Conduct a semmar on the subject matter for the three CItIes at one locatIOn (up
to 20 partICIpants)
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ReqUIred tIme

.. GUIde development 3 months

.. SemInar orgamzatIOn and delIvery 1 month

Techmcal assIstance

.. GUIde development consultant (mternatIOnal) 8 weeks

GUIde development consultant (natIOnal) 6 weeks

.. Number of mternatIOnal tnps (2)

EstImated plan

GUIde productIOn

Selllinar (3 days)

US$ 5,000

US$ 10,000
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ACTIVITY 3

ACTMTY NAME MODEL MANAGEMENT UNIT DEVELOPMENT FOR
MEDIUM-SIZED MUNICIPALITIES

ACTIVITY LOCATION AZROU & SEFROU

ACTIVITY DESCRIPTION

RatIOnale

MedIUm-SIzed mumCIpalItles do not have the human, matenal, and fmanclal resources that
are needed to effectIvely manage envIronmental servIces Presently, the problems
encountered m medIUm-SIzed mumcIpallties are orgamzatIOnalm nature WIthout a servIce
that has dIrect responsIbIlIty for sewerage, wIth ItS own personnel that IS adequately
supervIsed, and wIth daIly workplans, the many chores of operatmg and mamtammg a
sewerage system IS not pOSSIble For the mumcipalltles of AZROU and SEFROU, the
mumcipal councIls would lIke to strengthen theIr samtatIOn umt by creatmg a fun servIce
that has responsIbIlIty for handlmg lIqUId waste systems operatIOn, mamtenance, and
management Therefore, thIS project seeks to develop a scheme that WIll strengthen the
mumcipalIties capabilItles to manage the sector MumCIpal councIls of the two citles have
made the commItment to prOVIde more personnel to the sector and wIll need them to be
tramed

Purpose and scope

The purpose of thIS actIVIty WIll be to demonstrate that orgamzed servIces for lIqUId waste
dIsposal Wlllimprove the condItIOns of the sewerage systems m AZROU and SEFROU
The speCIfIc objectIves are (1) to establIsh appropnate orgamzatIOns at the mumcipahties
that can operate, mamtam, and manage theIr sewerage systems, and (2) to make the seTVlces
cost effICIent

ActIOns

.. Develop a mumcipal servIce that WIll be composed of three operatIOnal uruts that
Wlll have responSIbIlIty for lIqUId waste dIsposal systems explOItatIOn m the
murucipahtles of AZROU and SEFROU A manpower development plan and an
eqUIpment acqulSltlOn plan WIll be developed for the servIce Approval of the plan
WIll need to be obtamed from the MUTIlCIpal CounCIl
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Develop a workplan for the Unit whIch WIll mclude the specIfic tasks that WIll need
to be performed by each employee provIdIng operatIonal and maIntenance servIces
to the hqUld waste dIsposal system

Develop and Implement a trammg program for umts personnel responsIble to
Implement and manage the work-plan.

~ EstablIsh the servIce and make It operatIOnal WIthm a reasonable tImeframe.

ReqUIred tIme

~ Conduct a feaSibIlIty study for the actIvIty 1 month

DeSIgn an appropnate plan for a mUnIcIpal lIqUId waste dIsposal servIce' 1 month

Prepare a workplan for the servIce 2 months

~ EstablIsh the servIces at their respective mUnicIpalitIes 18 months

TechnIcal aSSIstance

~ InternatIonal consultant 10 weeks

NatIOnal consultant 8 weeks

~ Number of mternatIOnal tnps (3 tnps - 2 weeks each In country)

Estimated cost

Sewer mamtenance eqUIpment

Technical ASSIstance

Total

ACtIVIty management

US$ 20,000

US$118,OOO

US$138,000

ThIS actIVltyWIll be managed by TSS-Maroc whIch WIll work In close collaboratIOn WIth the
MInIStry of Intenor



MOROCCO URBAN AND ENVIRONMENTAL SERVICES PROJECT Page 39
IMPROVED LIQUID WASTE MANAGEMENT - EVALUATION REPORT

ACTIVITY 4

ACTIVITY NAME MODEL PLAN FOR STRUCTURING AND PRIVATIZING
INDUSTRIAL AREAS LIQUID WASTE DISPOSAL
MANAGEMENT IN A MEDIUM-SIZED MUNICIPALITY

ACTIVITY LOCATION- BEN GUERIR

ACTIVITY DESCRIPTION

RatIOnale

The MuOlcipalIty of BEN GUERIR has entered mto a collaboratIve agreement With the
Office Chenfienne de Phosphate (OCP) to de\elop an mdustnalzone ",hlch Will be located
South East of the CIty About 27 hectares of land has been donated by OCP for this
mdustnalzone The constructIOn of an mdustnalzone 10 the locatIOn selected Will result
10 the groupmg of all mdustnalactlvities 10 one area whIch abuts the OCP housmg complex
ThIS arrangement Will allow that the constructIOn of an autonomous sewer network for the
zone, and the opportuOlty to select an on-sIte treatment faCIlIty or the dIsposal of sewer
emuent eIther 10 the muOlcipal se",er system or the OCP sewage treatment faCIlIty WhICh
IS located near the zone

ThIS development prOVIdes a umque opportuOlty to demonstrate the practice of mdustrIal
lIqUIdwaste management from project planOlngto management conceSSIOn The advantages
that are brought by thIS particular activIty are

(1) ThIS IS aJomt venture between the largest mdustnalentlty 10 Morocco (OCP)
and a medIUm-Sized muOlcipalIty Both mstltutIOns \\Ill partIcIpate 10 the
decislOn-makmg process for the aCtivIty

(2) The donated land abuts the OCP complex and IS qUIte near of the complexes
sewage treatment plant A specIal arrangement can be made With OCP to
expand ItS eXIstmg faCIlIty and prOVIde treatment to the lIqUId waste to come
from the mdustrIal zone, or to Jom 10 the development of a new sewage
treatment faCIlIty

(3) A lIqUId waste disposal plan can be establIshed to ensure that lIqUId waste
from future mdustrIal plants to be located 10 thIS zone WIll be effectively
controlled With bUIlt 10 reqUIred pre-treatment uOlts
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(4) A pnvate entity could be mterested m constructmg and explOItmg a sewage
treatment faCIlIty to treat effiuent from the mdustnalzone

(5) A cost recovery method could be easIly establIshed as future occupants of the
zone WIll have the financial means to pay for service WIth no subsidy
enVIsIOned

Purpose and scope

The purpose of this activity mIl be to demonstrate that effective plannmg of an mdustnal
zone WIll allow medIUm-Sized mUnIcIpalIties that are developmg to adopt certam practices
that Will elImmate senous problems often encountered m mUnIcipalIties With eXlstmg
mdustnalzones The speCific objectives are (1) to establIsh sewage disposal gUIdelmes for
mdustnalentItIes that Will occupy the new mdustnalzone, and (2) to ensure sustamabllIty
of the planned semi-autonomous lIqUId waste dIsposal system

ActIOns

.. EstablIsh a lIst of potential mdustnes that the city wIll seek to attract and develop
lIqUId waste disposal gUldelmes for these mdustnes It should be noted that 62% of
the 27 hectares have already been deSIgnated to applIcantmdustnesfor space m the
zone

Conduct a feaSibilIty study for sewage from the zone to be eIther treated m the
eXlstmg OCP plant or a new treatment facIlIty to be bUIlt exclUSIvely for the zone

Develop a plan to pnvatIze the constructIOn of the sewage treatment plant and the
explOitatIOn of the entIre sewerage system

ReqUIred time

.. Prepare lIqUId waste disposal gUIdelmes for the new mdustnalzone 1 month

.. Conduct feaSibilIty study for sewage treatment 1 months

.. Develop pnvatIzatIOn plan 1 month

.. RecrUIt pnvate entity to bUIld treatment facIhty and explOit system 15 months
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Techmcal assIstance

~ InternatIonal consultant 14 weeks

NatIOnal consultant 12 weeks

Number of InternatIonal trIpS (4 trIps· 75 days In-country)

EstImated cost

Techmcal ASSIstance •

ActIVIty management

US$175,OOO

ThIs actIvIty WIll be managed by TSS-Maroc whIch WIll work In close collaboratIOn WIth the
Mmlstryof InterIOr, the Mumclpahtyof BEN GUERIR, and OCP
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ACTIVITY 5

ACTIVITY NAME MODEL PLAN FOR ON-SITE LIQUID WASTE DISPOSAL
THROUGH AUTONOMOUS SYSTEMS

ACTIVITY LOCATION SEFROU

ACTIVITY DESCRIPTION

RztIOnale

About 58% of the populatIOn IS presently served by the eXIstIng sewer network of the CIty
of SEFROU ThIS number IS expected to mcrease to 85% by the year 2015 The non
sewered lots are presently served by autonomous systems, particularly,a cesspool The CIty
Will need a lot of financIal resources to expand the eXIstIng system With lImIted possIbIlItIes
to acqUIre new financmg Therefore, there IS a need to lImIt the expanSIOn of that sewer
system through the development of zones that can support autonomous S) stems provldmg
on-SIte collectIOn, treatment and dIsposal (e g, septIC tanks) However, to establIsh such
systems, It IS essentIal that specIfic zones be IdentIfied as capable of supportmgautonomous
systems (low populatIOn denSIty and approprIate sOlI condItIOn), that the autonomous
systems be adequately deSIgned, constructed, and maIntamed, and that prIvate and publIc
support/controlled sen-Ices be estabhshed

ThIS demonstratIOn actn Ity proVIdes a unIque opportunIty to demonstrate the practIce of
autonomous systems as an alternative to public se\\erage systems expanSIOn m medIUm-SIzed
CItIes that are wrestlIng With growth The particularadvantages brought by thIS actIVIty are

(1) The CIty has already mapped out the areas that can sustaIn autonomous
systems

(2) The CIty presently has about 24,000 people lIVIng on un-sewered lots
Therefore, by ImprOVIng and expandIng autonomous systems technologIes,
they Will become more popular and readIly acceptable as a mean of sewage
dIsposal ThIS Will greatly reduce the pressure put by the populatIOn on the
mUnICIpal councIl to expand the sewer network to unsewered areas

(3) PrIvate septIc tank constructIOn and cleanIng serVIces can be promoted and
establIshed to ensure systems sustamabIhty
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Purpose and scope

The purpose of thIS activIty Will be to demonstrate that effectIve plannmg of autonomous
lIqUId waste dIsposal UnIts usmg on-sIte collectIOn, treatment and dIsposal technologies can
greatly lImIt the need to expand mUnIcIpal sewerage systems to unsewered areas

The specIfic objectIves are (1) to define areas and systems whIch Will be approprIate for on
sIte lIqUId waste dIsposal, (2) to develop a program that Will help establIsh construction and
mamtenance gUIdelInes for on-sIte lIqUid \\aste dIsposal systems, and (3) to develop a plan
for pnvatIzmg all actIvItIes concernmg the constructIOn and mamtenance of autonomous
systems

ActlOns

.. De"elop a map of low populatIOn denSIty and soIl SUitabIlIty of zones where
autonomous systems can be easIly constructed ThIS Will reqUIre the performance of
soIl percolatIOn tests m deSIgnated areas

Prepare gUldelmes for deSIgn, constructIOn, and mamtenance of autonomous
system(s) selected for the CIty

Develop a plan to pnvatIze the constructIOn and mamtenance of autonomous sewage
dIsposal systems

Develop a pIlot actiVIty m one quartIer to demonstrate the constructIOn,
mamtenance, and control of septic systems

ReqUIred tIme

.. Conduct project deSIgn actIVIty 1 month

Prepare map of SUItable zones for septIc systems constructIon 2 months

.. Prepare gUldelmes for design/constructIOn/mamtenance of septIc tanks 2 months

Develop pnvatIzatIOn plan 1 month

Construct/rehabIlItate up to 100 septIc systems m the selected quartler 15 months
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TechnIcal assIstance

.. InternatIOnal consultant. 16 weeks

.. NatIonal consultant· 16 weeks

.. Number of InternatIOnal trIpS (5 trIps· 75 days In-country)

EstImated cost

Map preparatIOn (MUnICIpalIty of SEFROU)

RehabIlItatIOn cost for up to 50 systems (prIvate)

ConstructIon cost for up to 50 systems

TechnIcal AssIstance

Total

ActiVIty management

US$ 0

US$ 0

US$ 50,000

US$170,000

US$220,000

ThIS actIvIty wIll be managed by TSS-Maroc which Will work In close collaboratIOn With the
MInIstry of Intenor and the MUnICIpalIty of SEFROU
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ACTIVITY 6

ACTIVITY NAME: MODEL MUNICIPAL SEWAGE TREATMENT
PRIVATIZATION PLAN

ACTIVITY LOCATION. AZROU

ACTIVITY DESCRIPTION

RatIOnale

MedIUm-SIZed mUnIcIpalities m Morocco are generally served by se\\er networks but are
Without treatment faCIlities The Gmernment of Morocco's poltcy IS to ensure that all CIties
have complete sewerage systems mcludIng the treatment of sewage SIng low-cost and
appropnate technologIes The CIty of AZROU faces the same situatwn as those of other
mUnIcIpalIties regardIng sewage treatment However, the problems of AZROU are even
greater as the CIty has expenenced dIsease outbreaks that are dIrectly related to the practice
of raw sewer effiuent reuse Thus, the CIty IS at the head of the lIst to resolve the sewage
treatment and reuse dilemma

WhIle the sewerage master plan study has proposed the use of stabilIzatwn ponds as an
appropnate treatment method, It IS proposed that a hIgh algal treatment plant be used to
prOVIde an effiuent that meet mternatIOnal standards for reuse In agnculture on the one
hand, and on the other effectnely control odor and pests (mosqUitoS)

Such a plant can be bUilt as a demonstratIOn umt for treatment of partial flow from the CIty,
and In a second phase, expanded by a pnvate entity who Wlll be sought to prOVIde the
servIce

The need for readIly avaIlable IrngatIOn water has pushed farmers to use untreated effiuent
from these networks dIrectly for Irngatmg vanous crops that Include vegetables. ThIS
practIce has been the cause of waterborne dIsease outbreaks In cIties where It IS used

The CIty of AZROU IS at the top of the lIst of CItIes that have emergency sewage problems
due to outbreak of such dIseases as typhOId fever and cholera due to the re-use of raw
sewage to Irngate agncuIturaIcrops Therefore, AZROU presents the best case Improvmg
health and protectIng the enVIronment through sewage treatment meetmg condItIOns for re
use
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This demonstration activity prOVides a umque opportumty to demonstrate the practice of
sustamable sewage treatment producIng qualIty emuent Without nUisance that are generally
assocIated With stabilIzatIOn ponds In Morocco The partIcular advantages brought by this
actIvity are:

(1) Emuent reuse In agriculture IS readIly practIced In AZROU as the demand
for IrrigatIOn water IS high Thus, there Will be lIttle need for sensItizIng
farmers to use treated and safe emuent

(2) The city's sewer network dIscharges sewage directly on land from a multitude
of outfalls Such a condItIOn allows that a speCIfic zone bE-; segregated for a
pilot treatment umt USIng the hIgh algal treatment technology

(3) The Institute of Agronomy of Hassen II (lAB) In Rabat IS prepared to
operate and maIntaIn the plant until It can be taken over by a private entity

Purpose and scope

The purpose of thIS actIHty wIll be to demonstrate the hIgh value and cost efTectIveness of
the high algal treatment process adapted to Morocco by the lAB and the Impact of efTectIve
treatment on health and the environment

The speCific objectIves to be attaIned by thiS actIvity are (1) to Introduce an efTectIve and
sustaInable treatment process for medIUm-sized mumCIpalItIes, (2) to demonstrate the
valOriZatIOn of treatment plant's bI-products In Morocco, and (3) to de\elop a plan for
privatIzIng sewage treatment In a medIUm-sIzed city

ActIons

.. Conduct a prelImmary assessment of the city's 9 sewage outfalls and surroundIng
areas to select those carrymg sewage that Will be treated by the demonstratIOn plant
and those that can receIve partIal treatment.

DeSign a demonstratIOn plant USIng the high algal treatment process for the selected
outfall(s) - 10,000 Inh

.. DeSign temporary pre-treatment facIlIties for the remammg outfalls

.. Develop and Implement a valOrIZatIOn plan for treatment facIlities bl-products

Develop and Implement a plan to privatIze the explOItatIOn of the treatment
facIlIties.
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AntIcIpated duratIOn of actIvIty

~ Conduct prelImmary assessment' 1 month

DesIgn demonstratIOn plant 2 months

DesIgn temporary pre-treatment plant(s) 1 month

Construct demonstration plant 6 months

Develop plant bl-product valorizatIOn plan 1 month

~ Develop prIvatizatIOn plan 1 month

Conduct demonstratIOn tests 12 months

Total tIme reqUIred actiVIty 21 months

Techmcal assistance

~ InternatIOnal consultant 12 weeks

NatIOnal consultant 12 weeks

~ Number of mternatlOnal triPS (4 tnps· 75 days m-country)

EstImated cost

ConstructIOn cost for demonstratIOn plant
ConstructIon cost associated to pre-treatment umts
OperatIOn and mamtenance costs for one year
ConstructIOn cost for dIstrIbutIOn of treated emuent
Techmcal Assistance

Total

ACtIVity mana2ement

US$430,000
US$230,000
US$ 20,000
US$ 0
US$130,000

US$810,OOO

ThIS actIvIty wIll be managed by TSS-Maroc which Will work III close collaboratIon WIth the
Mmistryof InterIor and the Mumclpahtyof AZROU, and the IAR
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ACTIVITY 7

ACTIVITY NAME MODEL SEMI-AUTONOMOUS SEWERAGE SYSTEM FOR NON
SEWERED AREAS IN MEDIUM-SIZED MUNICIPALITIES

ACTIVITY LOCATION

ACTIVITY DESCRIPTION

RatIOnale

BEN GUERIR

The economIC housmg development program funded by the Government of Morocco and
supported by many donors mcIudmgUSAID has been rapldlygromng throughout Morocco
and IS presently addressmg the needs of small and medIUm-sized mUnICIpalItIes Thus, a
number of new urban zones m small and medIUm-SIzed CIties are presently bemg developed
by ANHI and other operators The practIce for these operators IS to bUIld theIr sewer
network and connect the network to the mUnICIpal sewerage system \\here such eXIsts
Hence, the eXlstmg sewer system, whIch are generally not deSIgned to carry such flows are
IncapacItated and become msuffiCIent to effectnely convey liqUId waste to disposal pomts
Moreover, the sIZe of prOjected treatment faCIlItIes mcrease as well as cost which decrease
theIr feaSIbIlity

In order to better manage the development of mUnICIpal sewerage systems m small and
medIUm-SIzed CItIes, It IS essentIal, \\'henever pOSSIble, that housmg projects rely on semI
autonomous sewerage systems for dlsposmg of theIr lIqUId waste Hence It IS valuable that
such a practice be demonstrated and replIcated m the multitude of cIties where these
operators are to be found

The City of BEN GUERIR presents such a case where A.NHI IS presently structunngthe
sewerage system In two quarhers (AFRIQUIA and CHAAIBT) These two quartIers have
a total populatIOn of 17,400 which IS expected to reach 34,000 by the year 2010
The present plan IS to bUIld an mterceptor sewer that IS to be connected to the eXlstmg
sewer network of BEN GUERIR Hence, thiS project should be modified to a semi
autonomous system With ItS own treatment faCIlIty

ThIS demonstratIOn actIVIty prOVIdes a unIque opportunIty to demonstrate the practIce of
sustamablehqmdwaste dIsposal through semI-autonomous seV\'erage system The partIcular
advantages brought by thIS actn Ity are

(1) The two quartIers have already been studIed for development of sewer
collectIOn system and the present project can be easIly modIfied to become
a total semI-autonomous system
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(2) The City of BEN GUERIR has a strong populatIOn partIcipatIOn program m
lIqUId waste disposal actIvItIes Therefore, the quartIers populatIOn can be
orgamzed III the form of an associatIon to assume total responsIbIlIty for
managmg the proposed semI-autonomous system

(3) There eXIst a dynamIc Young Entrepreneur's Club sustamed by the
MumcipalItyand the prIvate sector Therefore, the posslblhtyof developmg
a prIvate entIty to manage the system for the neIghborhood aSSOCIatIOn IS very
hIgh

Purpose and scope

The purpose of thIS actIvIty WIll be to demonstrate the development of semI-autonomous
approaches to lIqUId waste dIsposal m small and medIUm-SIzed mUnIcipahtIeswhere housmg
development operators are actIve

The specIfic objectIves to be attamed by thIS actIvIty are (1) to demonstrate the use of
approprIate technologies applIcable to semI-autonomous systems, and (2) to demonstrate
the possibilItyof pnvatIzmgsemi-autonomous systems" Ithout burdenmg mUnIcIpal sen Ices

ActIOns

~ Conduct a prelImmary assessment of the quartIers and theIr surroundmg to
determme the feasIbIlIty of constructmg a treatment plant

DeSIgn a demonstratIOn plant usmg the hIgh algal treatment process for 20,000 mh

Develop and Implement a valonzatlOn plan for treatment facIlity's bI-products

~ Develop and Implement a plan to prIvatize the explOItatIOn of the treatment faCIlIty

AnticIpated duratIon of actIvltv

~ Conduct prelImmary assessment 1 "eek
~ DeSIgn demonstration plant 2 months
~ Construct demonstratIon plant 6 months
~ Develop plant bI-product valonzatlOn plan 1 month
~ Develop prIvatization plan 12 months
~ Conduct demonstratIOn tests 12 months

Total tIme reqUIred activIty 21 months
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TechnIcal assIstance

~ InternatIOnal consultant· 12 weeks
~ National consultant. 12 weeks
~ Number of mternatIOnal tnps (4 tnps - 75 days m-country)

Estimated cost

..

..

..

Land procurement (MunIcipalIty)
ConstructIon cost for demonstratIOn plant
ConstructIOn cost for dlstnbutIOn of treated effiuent
Techmcal ASSistance

Total.

US$ °
US$860,OOO
US$ 0
US$130,OOO

US$990,OOO

ActiVIty management

ThIS actIvltywtll be managed by TSS-Maroc ,"hlch WIll work III close collaboratIOn WIth the
MIllIStryof Intenor and the MUnICIpalIty of BEN GUERIR, OCP, and the lAB
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ACTIVITY 8

ACTIVITY NAME- MODEL STORM WATER IMPROVEMENT ACTIVITY IN
SEFROU

ACTIVITY LOCATION SEFROU

ACTIVITY DESCRIPTION

RatIonale

Many mUnIcIpalIties located In mountamous areas expenence seHre problems With storm
water evacuatIOn In fact the mUnIcIpalItIes sItuated In the Atlas mountaInS receIve large
quantIties of preCIpItatIOn and are subjected to penodiC floodmgs The frequency of return
of floodmgs has been reported to have greatly mcreased because of several changes that
have taken place In land-use FIrstly, CItIes have expanded, thus decreasmg soIl
permeabIlIty Secondly, mountams have eroded because of deforestatIOn, thus Increasmg
the quantity and decreasmg travel tIme of runoffs ThIrdly, areas that should be reserved
for storm water channehng (thalwegs) have been constructed, thus dammmg runoffs
Fourthly the hydrographIc net'\\ork IS generally not appropnately mamtamed

SEFROU IS one of the CItIes that IS Impacted by thIS problem The CIty '\\hlch IS located In
a baSIn, expenence annual floodmgs whIch cost mIllIons of DIrham m property damages and
general clean-up Thus, the development of a pIlot actIVIty aImmg at managmg storm water
flows In SEFROU would be most appropnate to demonstrate certam practices that could
help alleVIate the problem The partIcular advantages brought by thIS actIvIty are

(1) SEFROU has an on-gomg storm water management program that would need
very lIttle Input to Improve the SItuatIOn

(2) SEFROU presents the best ground for developmg and Implementmg an
effectIve storm water management program that can be replIcated In many
other mUnICIpalIties of the country

Purpose and scope

The purpose of thIS actiVIty \\111 be to demonstrate the development of storm water
management practIces that can effectively reduce the adverse Impact that these waters have
on small and medIUm-SIzed Cities located In mountamous areas

,
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The specIfic objectives to be attamed by thIS activIty are (1) to establIsh a storm water
momtonng system capable of provIdmgessentIal mformatIOn on the behaVIOr of storm water
flows through the CIty of SEFROU, (2) to develop a plan that wIll help reduce the problems
caused by storm water flows, and (3) to strengthen present storm water management
practices m order to mItigate annual floodmgs

ActIOns

~ Conduct a detaIled assessment of the CIty'S storm water management system and
program

EstablIsh a storm water management model that Will help gather mformatIOn that
Will be cntIcal to strengthen eXIsting storm water evacuatIOn network.

~ EstablIsh a mamtenance program for the eXI'ltmg storm water evacuatIOn network

AntiCIpated duratIOn of actIvItv

~ Conduct detaIled assessment 1 month

EstablIsh storm \'\'ater management model 17 months

~ EstablIsh mamtenance program 17 months

Total time reqUIred activIty 18 months

TechnIcal assistance

~ InternatIOnal consultants 18 weeks

NatIOnal consultant 6 weeks

~ Number of mternatIOnal tnps (6 tnps· 90 days m-country)

Estimated cost

Storm water management modelling
Cost assocIated With erOSIOn control (MUnICipality)
Mamtenance eqUIpment costs
Techmcal ASSIstance

Total

US$ 10,000
US$ 0
US$ 10,000
US$160,000

US$180,OOO
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ActIVIty management

ThIs actIVItywIll be managed by TSS-Maroc whIch WIll work In close collaboratIOn WIth the
MInIstry of InterIor, the RegIOnal HydraulIc DIrectIon, and the MUnICIpalIty of SEFROU
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ANNEXE Al

CLASSEMENT DES VILLES ET CENTRES URBAINS SELON L'URGENCE
D'ACTION DANS LE SECTEUR DE L'ASSAINISSEMENT LIQUIDE

SELON LA FICHE DU MINISTERE DE L'ENVIRONNEMENT

Le classement des villes marocames, selon leurs tallles, a ete falt par ordre de pnonte qUl
c'est base sur les cnteres SUlvants la demographle, la sante publlque, l'attemte a
l'enVlronnement, la protectIOn contre les mondatIOns, la reutlllsatIOn des eaux usees et
1'Importance des actlvites economiques

I LES VILLES DE GRANDE-TAILLE (PLUS DE 100 000 HABITANTS)

01 CASABLANCA
03 MARRAKECH
05 RABAT
07 SAFI
09 MOHAMMEDIA

02 FES
04 TANGER
06 AGADIR
08 KENITRA
10 NADOR

II LES VILLES DE TAILLE-MOYENNE (20 000 - 99 000 HABITANTS)

01 AZROU
03 TAROUDANT
05 ASSILAH
07 AL HOUCEIMA
09 oUARZAZATE

02 MARTIL
04 BOUZNIKA
06 ESSAOUIRA
08 FNIDQ

TIl LES PETITS CENTRES (MOINS DE 20 000 HABITANTS)

01 SAIDIA (PROVINCE DE BERKANE-TAOURIRT)
02 MEHDIA (PROVINCE DE KENITRA)
03 TIMAHDITE (PROVINCE D'IFRANE)
04 SIDI IFNI (PROVINCE D'TIZNIT)
05 EL JABHA (PROVINCE DE CHEFCHAOUEN)
06 BOUJDOUR (PROVINCE DE BOUJDOUR)
07 KALAAT M'GOUNA (PROVINCE DE OUARZAZATE)
08 HRARA (PROVINCE DE SAFI)
09 ZEMAMRA (PROVINCE DE EL JADIDA)
10 BOUIZARKANE (PROVINCE DE GUELMIM)



ROYAUME DU MAROC
******

MINISTERE DE L'ENVIRONNEMENT
******x

DIRECTION DE L'OBSERVATION, DES ETUDES
ET DE LA COORDINATION

******
DPSP

FICHE

Objet Schema Dlrecteur d' Assamlssement LlqUlde

En se basant sur Ies recommandatIOns du Schema Dlrecteur NatIOnal
d'AssaInIssement LiqUIde, qUI s artlcule sur un certam nombre de cnteres de base teIs
que Ia demographle, Ia sante publIque, I'attemte a I'envlronnement, Ia protectIOn
cantre les mQndatlOns, Ia reutIilsatiQ;;des eaux usees enes activItes econamiqueS:-amSI- - - -- - -
que -sur une analyse multI-cntere approfondle, on peut classer Ies vIIIes et centres
urbams seIon I'urgence d actIon dans Ie secteur aSSainISSement, camme SUIt

Pour la cIasse Grandes \ Illes, Ies agglomeratIOns SUIvantes se situent en tete
Casablanca, Fes, Marrakech, Tanger, Rabat, Agadlr, Safi, Kemtra, Mohammedla
et Nador II s'aglt Ia des vIIles sur lesquelles II y a heu de porter une attentIOn
partlcuhere lors des ChOlX d'mvestlssement, a double tItre leur statut de grandes
vIIles, et leur classement SUlvant les cnteres de pnonte

____ e:. Le premIer rang occupe par Casablanca s'exphque par I'Importance du centre,
capltale mdustnelle et economlque du pays, et par Ies nsques Importants de
degradatIOn du mlheu naturel

La vllle de Fes est connue depUls plusleurs annees pour la degradatlOn tres
avancee qu'elle genere pour I'oued Sebou a travers les reJets d'eaux usees avec un
caractere mdustnel tres marque La vIlle de Marrakech est caractensee par Ie rIsque
d'attemte aux ressources d'ahmentatlOn en eau potable, avec une menace pour les
ressources souterrames Ces deux villes sont en outre exposees a des mondatIOns dues
au rUIssellement des eaux pluvlales



II est a noter que ces trOIs vl1les (Casablanca, Fes et Marrakech) ont deja connu
une premIere etape de lancement de premIeres tranches de travaux d'assaImssement
(reseaux et depollutlOn) dans Ie cadre d'emprunts contractes aupres de differents
baI1leurs de fonds Banque Mondiale, CaIsse Fran9aIse de Developpement et Banque
Europeenne d'Investlssement L'analyse multlcntere ne fmt que confirmer l'urgence
d'actIOn que revetent ces villes

Tanger porte gravement attemte a la quahte des eaux httorales, et est aUSSI
exposee aux nsques d'mondatlon Les villes httorales d'Agadlr et de Rabat sont
c1assees dans les premIers rangs pour des raIsons differentes, meme SI les deux portent
attemte de fa90n notable a la qualIte des eaux httorales Agadlr, constltue Ie premIer
pole economlque du Sud, elle est leader a I'echelle natlOnale aUSSI bIen sur Ie plan
tounstIque que sur Ie plan des prodUIts de la peche

La VIlle de Kemtra se trouve en aval de I' oued Sebou, elle est exposee aux
mondatlons de l'oued Fouarat et porte attemte a la qualIte des eaux de baignade

Pour les villes moyennes, les villes SUIvantes apparmssent pnontalres Azrou,
MartIl, Taroudant, Bouzmka, AssIlah, EssaoUlra, Al HouceIma, Fmdq et
Ouarzazate

La VIlle d'Azrou se classe en tete car elle pose de graves problemes de sante
(Cholera et typhOIde) MartIl est quant a elIe sUJette a de frequentes mondatIOns
Taroudant est pnontmre dans la mesure ou la reutllIsatlOn des eaux usees seralt tres
mteressante pour ce SIte, qUI souffre d'un manque d'eau

Les petIts centres classes les diX plus pnontmres sont les SUIvants (donnes avec
la provmce) Saldia (Berkane-Taounrt), Mehdia (Kemtra), Timahdite (Ifrane), Sidl
Ifm (TIzmt), EI Jabha (Chefchaouen), BouJdour (BouJdour), Kalaat M'Gouna
(Ouarzazate), Hrara (Safi), Zemamra (EL JadIda) et BOUlzarkane (GuelmIm)

Amsl, Ie ChOlX des villes comme Tanger au Marrakech (Grandes villes), Azrou
au Martl1 (villes moyennes) au Saidia (petIts centres) contnbueralt a trouver des
solutIOns aux problemes d assamissement hqUIde non encore resolus
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PROJET DE DEVELOPPEMENT URBAIN ET DES SERVICES ENVIRONNEMENTAUX
COMPOSANTE DE L'AMELIORATION DE LA GESTION DE L'ASSAINISSEMENT UQUIDE

ANNEXE A2
PROGRAMME D'INTERVENTION DE L'ONEP EN MATIERE D'ASSAINISSEMENT UQUIDE

Cf:N1Re PROVINCE O~ReCTION POPULATION TAILteoes
REGiONAL£: 1006 MeNAGES ,..1996

TAROUDANT TAROUDANT DR 1 61600 5

GUELMIM GUELMIM DR 1 80 500 5

SIDI MOKHTAR CHICHAOUA DR2 9700 5

OUARZAZATE OUARZAZATE DR2 44200 6

KALAAT MGOUNA OUARZAZATE DR2 13500 6

BEN SLiMANE BEN SliMANE DR 3 39600 5

ELGARA SETIAT DR 3 16700 5

BEN AHMED SETIAT DR 3 19800 5

OUAOULZEGHT AZILAL DR 3 7800 5

AZILAL AZILAL DR 3 20 400 5

AFOURER AZILAL DR 3 12900 5

KHOURIGBA KHOURIGBA DR 3 158 000 6

BOUJDAD KHOURIGBA DR 3 34200 5

OUED ZEM KHOURIGBA DR 3 76800 5

DAR EL GUEOOARL SIDI KACEM DR 4 5900 6

TAOUNATE TAOUNATE DR 5 27500 5

ALHOCEIMA AL HOCEIMA DR 5 57700 5

OUTAT EL HAJ BOULEMANE DR5 11300 5

BOUARFA FIGUIG DR6 20 900 5

ZAIO NADOR DR6 28400 5

ALAAROUI NADOR DR6 30 800 6

TAFOGHALT BERKANE - TAOURIRT DR6 1 800 7

TAOURIRT BERKANE TAOURIRT DR6 63200 6

BOUHDILA BERKANE - TAOURIRT OR6 11400 6

S SliMANE CHAA BERKANE - TAOURIRT DR6 17300 6

BERKANE BERKANE - TAOURIRT OR6 81 000 5

RISSANI ERRACHIOIA OR7 17700 6

AIN TAOUJDATE EL HAJEB OR7 17800 5

MRIRT KHENIFRA OR7 28200 5

KHENIFRA KHENIFRA OR7 65100 5

AMALOU IGHRIBEN KHENIFRA OR7 25300 5

SMARA SMARA DR 8 30 900 7



ANNEX B LIQUID WASTE MANAGEMENT ASSESSMENT REPORTS



ANNEX 81 THE CITY OF AZROU



ANNEXE Bl

LIQUID WASTE MANAGEMENT ASSESSMENT REPORT - AZROU

I

1 1

GENERAL INFORMATION

GeographIc & ClImatIc InformatIOn

The mumcipahty of AZROU IS located m the ProvInce of IFRANE In the SOUTH 
CENTER EconomIc RegIOn It IS sItuated at 17 kms East of IFRANE, the seat of the
ProVInce The CIty IS located m the North-West quadrant of the MIDDLE-ATLAS regIOn
of Morocco at an altItude between 1200 - 1800 m It has slopes whIch vanes from 1/500
mlm to 1/15 m/m Hence, It IS bUIlt on the flank of the Atlas mountams and slopes
toward a plateau

The clImate of the regIOn IS temperate WIth cold wmters Annual precIpItatIOn (ram and
snow) averages to about 833 mm wIth monthly averages of 100 - 135 mm for the months of
December and January as well as an average monthly precIpItatIOn of 90 mm dunng the
months of February, March, and Apnl Summer months are relatIvely dry WIth the
mmImum precIpItatIOn recorded at an average of 44 mm/month About 72% of
precIpItatIOn occur between November and May

Regardmg temperature regIstered m AZROU, It has average mwnmal and mimmal of 25°C
to 7,3°C However, temperature falls below O°C dunng the wmter months (December,
January, and February)

PrevaIlmg WInds m the WInter are from the West and are generally humId In the summer
months, they are from the East and are very hot

EvapotranspIratIOn represents about 60% of AZROU's ramfall

The only ongm of groundwater comes from the mfIltratIOn of ramfall and snoW' that
mfIltrates In the calcareous Karst to reappear m the penphery of the MIddle-Atlas "tabular"

12 Urban Charactenstics of AZROU

The CIty of AZROU IS a relatIvely new murucIpaIIty as It changed from a rural commune
to a murucIpaIIty m 1992 It has always been an Important populatIOn center m thIS part of
Morocco as It was used as the wmter homes of herders roammg Western Morocco WIth theIr
cattle Herders would come to AZROU to obtam goods and sell theIr products before
cIImbmg the Atlas mountams WIth theIr herds dunng the warmer seasons

AZROU represents an Important tounst crossroad as many parts of Eastern and Southern
Morocco are only attamable through the CIty European and North Afncan tounsts can be
observed m the CIty durmg all months of the year
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Commerce IS the mam occupatIOn of the people of AZROU whIch employs 76% of the
populatIOn People mvolved wIth commerce m AZROU are pnmanly m the wholesale of
agncultural products, the sale of constructIOn matenal, and retml stores The only mdustnal
actIvItIes m AZROU are the productIOn of wood products as there are many sawffillls m the
CIty, and the productIOn of handIcraft goods

Although AZROU IS an Important tounst stop, ItS tounst mfrastructure IS rather lIffilted
The CIty only has 4 hotels of 4, 3, 2 and 1 stars respectlVely and a total of 120 beds Dunng
the hot summer months, many Moroccans go to AZROU for vacatIOn

Agnculture constItute the pnncipal productIve actIVIty m the regIOn The total agnCUltural
land area surroundmg AZROU IS 22,800 hectares There are also 21,600 hectares of forest
land surroundmg the CIty The mam agncultural crops produced m the regIOn are cereals
(16,500 ha), vegetables (250 ha), fodder (1,400 ha) and the practIce of fallowmg (1,965 ha)

As to Its demography, AZROU's populatIOn has grown from 14,000 m 1960 to about 54,000
presently ThiS populatIOn can be mcreased to 50% dunng the summer months The CIty'S
populatIOn IS expected to double m about 20 years (2015) WIth a growth rate that was
deterrmned to be 36% m 1994 and wIll dimmish to 3% by 2015

The people of AZROU lIve m 8 quartiers whIch spreads over a total surface area of 769
hectares Of these 769 hectares, about 60% IS open space, 27% bUIldmgs, and 13% other
spaces mcludmg parks TheIr are four types of houses reported m AZROU vIllas,
apartments, contmued houses, and mIXed houses PopulatIOn denSItIes vary from 480
personsjha to 770 personsjha Dunng the summer months, the populatIOn can be
mcreased to as much as 50%

In 1994, the CIty had 8,614 famIlIes and 5890 land parcels whIch occupIed a total area of
45 ha The SOlI occupatIOn of these 45 ha was 37 ha WIth 84 ha of floor space Because
of the hIgh demand for space, rental of space vanes from a httle bit over 9 Dhjm 2 to about
19 Dhjm2

The CIty IS managed by a new mumcipal counCIl that was elected m 1997 and IS headed by
a Mumcipal PreSIdent, two VIce-PreSIdents, and a Secretary General The CIty's techmcal
serYlces are managed by a Mumcipal Engmeer responsIble for all servIces that are of pubhc
works and enVIronmental nature, a CIVIl Engmeer who has charge for the CIty'S urbamzatIOn,
and two PublIc Health phySICIans who take charge of enVIronmental health servIces
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13 Water Supply and Wastewater dIsposal semces

13 1 Water Supply servIces

AZROU water dIstnbutlOn IS the responsIbIlIty of the NatlOnal Potable Water OffIce
(ONEP) The town IS supplIed by two spnngs wIth total flow of 55 lIters per second (Ips)
and a deep well whIch yIelds 25 Ips Water produced by these umts are stored m two
reservOIrs With a total capaCIty of 4,000 m3

There ale two separate water dIstnbutlOn networks m AZROU, a lower network WhICh
proVIdes total coverage to all parcels sItuated between the altItudes of 1,225 and 1,266
meters (the largest part of the CIty), and 1,267 and 1,310 meters

The estImated water consumptlOn for 1997 IS about 4,060 m3/day and the coverage of the
populatlOn IS 74% It IS projected that the water consumptlOn rate m the year 2015 WIll
attam 7,450 m3/day wIth a populatlOn coverage rate of 95%

As to water tanff, It IS presently set at 2 067 Dh per m3 for those consummg between 1 and
24 m3 per tnmester, 4 74 Dh/m3 for those consummg between 25 - 60 m3 per tnmester, and
6825 Dh/m3 for those consummg more than 60 m3 per tnmester

1 3 2 Wastewater dIsposal

A Sewage dIsposal

The dIsposal of sewage m the mumcipality of AZROU IS done eIther through the public or
mumcipal sewerage system and autonomous systems for these areas that have no access to
the mumcipal sewerage network The present SItuatIOn of the two systems are descnbed
below

1) The mumcipal sewerage system

The mumcipahty of AZROU IS served by a combmed sewer network whIch collect
wastewater from the entIre CIty except for one housmg development that has a separate
sewers for sewage and storm water collectIOn

The sewer network IS composed of 9 mam hnes collectmg sewage from secondary and
tertIary lInes III the quartlers covered by the system The total length of the network IS
about 39 kms It IS composed of 1 3 kms of VISItable sewers, 170 ml of rectangular pIpes,
and about 365 kms of non-VISItable pIpes More than 75% of the network IS composed of
small sewers (¢ 300 & ¢ 400)
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The CIty has been dIvIded mto 9 watersheds drammg wastewater and storm water through
the mne pnmary collectors to theIr fmal pomts of dIsposal covenng a total surface area of
275 hectares The 9 outfalls are sItuated m the western/south western areas of the CIty All
the outfalls can be mtercepted by a 3 kms mterceptor sewer and brought to one 10catlOn

The hydraulic loads projected for AZROU are about 3,100 m3/day In 1997, 3,400 m3/day
m 2000 and 4,800 m3

/ day by the year 2015 The composltlon of raw sewage from the CIty
was measured to be COD as 1,478 mg/l (mcludmg the slaughter house) ana 812 mg/l
(WIthout the slaughter house), BOD as 578 mg/l (mcludmg the slaughter house) and 278
mg/l (Wlthout the slaughter house), MES as 383 mg/l (mcludmg the slaughter house) and
239 mg/l (WIthout the slaughter house), and Salimty as 1,350 mg/l (mcludmg the slaughter
house) and 1,150 mg/l (WIthout the slaughter house) As to the content of heavy metals m
the sewage, they have been found to be m very low concentratlOns and are below European
standards

The dIscharges from the sewer outfalls are used directly and mdirectly (mlXed with spnng
water) by farmers to ungate theIr fields Presently about 250 hectares are bemg Irngated
wIth raw sewage from the outfalls These mclude cereals (62% of the land area),
vegetables whIch Include tomatoes, mInt, zucchIm, cucumbers, omons, pepper, cabbage, egg
plants (10%) and others (28%) The use of raw sewage has been blamed for epIsodIC
breakout of typhOld fever Because of thIS danger, stnct control IS conducted by the
murncipal hygIene servIce whIch often seIzes products from land that IS Irngated by raw
sewage

The management of the wastewater system IS the responsIbIhty of the murncipality of
AZROU ServIces proVIded by the mumcipahty IS SImple mamtenance These semces are
managed by the Murncipal Engmeer who heads a techmcal mumcipal servIces and aSSIgns
a squad to perform work on the system The Mumcipal Engmeer IS assIsted by a Techmcian
who proVides the day to day management of the sector The Techmcian heads a squad
composed of a caporal (foreman) and 6 egoutiers (fIeld agents) The squad has no
diagnostIC or mecharncal eqUIpment for mamtenance, no servIce vehIcles, and no protectlOn
clothIng and matenal The matenal used IS qUIte rudimentary

The City'S wastewater master plan studies started 1ll 1989, but were stopped 1ll 1992 at the
tIme that AZROU became a mumclpahty However, the master plan studies were then
started over m 1994 With fundIng from ONEP Phase I and II of the studieS WhICh entails
the assessments of the sewerage system, the enVironment, effluent re-use pOSSIbIlities, urban
development, mdustnal pollutlOn, and the IdentlficatlOn of alternatIves for sewerage system's
rehablhtatlOll and development have been completed The consultmg fIrm conductmg these
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studIes are presently completmg Phase III of the studies WhICh entaIls the conduct of
comparatIve techmcal and cost analyses of the alternatIves for selectmg the alternatIve that
IS to be retamed ThIS study has been delayed as the CIty has not yet agreed on a sIte for
the treatment plant

As to the fundmg of the sector, the MUnICIpalIty has spent a total of 1137,620 Dh dunng
the past fIve years for salanes and matenal, an average of 228,000 Dh per year The
murucipalIty collects a connectIOn tax whIch IS based on street cover The ratIO between the
murucipalIty's development budget for 1994 and ItS total expendItures for network
mamtenance (sewer pIpes, constructIOn matenal, dlSlnfectants) was less than 1% (09%)

The MumcipalIty presently collects no other taxes and tanff from the system's users

2) Autonomous sy<;tems

Presently about 75% of the populatIOn IS connected to the murucipal sewer network The
remammg 25% of the populatIOn are served by a cesspool These cesspools are a form of
septIC tanks where wastewater IS dIscharged m a percolatIOn well permlttmg the release of
water underground

B Storm water dIsposal

The dIsposal of storm water IS a cruCIal problem for AZROU The CIty'S locatIOn at the
feet of the Atlas Mountams makes It vulnerable to run-off from the hIgher altItudes of these
mountams Storm water commg from the mtenor and extenor basms of AZROU are
evacuated through a system of 6 natural basms (thalweg or chaabas) or the eXIstmg sewer
network whIch IS structured as a combmed system Some of the chaabas are partIally
calIbrated, whIle others are left m theIr natural state (not lmed or covered)

There are no preCIpItatIOn measurement statIOns m AZROU and no model has been
establIshed to deSIgn an effectlve storm water dIsposal system for the CIty It should be
noted that several studIes have been or are bemg conducted on the storm water problems
of AZROU Water run-off from the CIty WIll eIther mfiltrate the ground m the valley or
proceed to Oued TIGRIGRA WhICh IS a tnbutary of Oued SEBOU



MOROCCO URBAN & ENVIRONMENTAL SERVICES PROJECT AN Bl . 6
AZROU IMPROVED LIQUID WASTE MANAGEMENT ASSESSMENT REPORT

II AZROU WASTEWATER DISPOSAL SECTOR PROBLEMS AND
CONSTRAINTS

2 1 Wastewater dIsposal system

2 11 Wastewater collectIOn

A OrgamzatIOnal problems

The sewer network IS not well orgamzed as ItS development to date has not been planned
For example, tne system IS neIther separate or combmed, It IS a pseudo-combmed system
With areas haVIng separate collectIOn of sewage and storm water, areas whIch has combmed
collectIOn of both types of waters, and areas where the system IS deSIgned to be a combmed
system, but has no abIlIty to admIt storm water

However, With the present master plan, the sewer network IS expected to be better
orgarnzed and Its development structured

B Coverage problems

The present system does not prOVIde coverage to 25% of the populatIOn IIvmg m 2 quartlers
and some Islands m the other quartlers of the CIty The CIty calls

C Cloggmg problems

About 4 kms of sewer pIpes and appurtenances are clogged The cloggmg problem IS
pnmanly due to certam practIces of the populatIOn, 1 e, dIsposal of solId waste m the
sewers, the carnage of eroded debns by storm waters, and the lack of preventlve and
curatlve mamtenance by the Mumclpallty

D Hvdraullc overloadmg problems

About one kilometers of sewer pIpes have been IdentIfIed as bemg underSIzed and are
therefore msufflclent to carry theIr deSIgn flow These pIpes are weaknesses m the system
and are often the cause of overflow

E PhySIcal problems

About 460 manholes have been reported as bemg detenorated and need
rehabllltatlOn,

one hundred and seventy fIve (175) catch basms are eIther detenorated or
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clogged,

2 12 Wastewater treatment

The sewerage system has no treatment facIlIty and therefore causes many envIronmental and
publIc health problems m the CIty These are

.. SOlI and underground pollutIOn m the TIGRIGRA valley, a major watershed
of Oued SEBOU Many spnngs are threalened

ContammatIOn of agncultural crops produced m the wastewater dIsposal area

Outbreaks of waterborne dIseases (cases of typhOId fever and cholera have
been reported)

Mosqmto and odor problems can be found m the general areas surroundmg
raw sewage outfalls

All these are factors that heaVIly Impact real estate m the lower part of the CIty, where
future urban expanSIOn IS probable

2 1 3 Storm water dIsposal

The CIty faces grave problems of floods due to large quantitles of run-off that use the streets
to convey storm water commg from surroundmg hIlls to the valley The accumulatIOn of
flood water m the CIty penmeter IS usually due to clogged or dammed storm water passages
Moreover, the degree of eroSIOn of surroundmg hIlls slopes cause debns to be carned down
by run-off water, and for water retentIOn upstream of the CIty IS very low

Another major problem WIth storm water management IS the absence of a ram and
hydrographIC statIOns around the cIty Ramfall data used for the master plan were those of
the CIty of IFRANE whIch IS too far to proVIde relIable data Hence, many of the works
that are bemg constructed run the rIsk of bemg mIscalculated

Fmally, the network of chaabas crossmg the cIty need to be orgamzed m order to Improve
storm water dIsposal
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22 Wastewater Management

2 2 1 OrgamzatIOn

The murucipalIty does not have the orgamzatIOnal structure to effectIvely manage the
eXlstmg wastewater system The present umt IS not structured to respond to the work that
need to be done for such a system Moreover, It does not have the work force to effectIvely
perform the reqUIred tasks of operatmg and mamtammg a 39 kms sewerage system, nor
does It have the eqUIpment to do so

222 Sector admmistratIOn

AZROU's CIty managers are fortunate to have an agncultural engmeer and a past
entrepreneur as ItS fIrst VIce-PresIdent and day to day manager of the techmcal servIces of
the CIty The VIce-PresIdent also has a very good knowledge of the sewerage system as he
constructed many of the mams of the CIty'S system However, the Murucipal Engmeer,
PhysIcIans, and other techmclans and workers responsIble to manage and mamtam the
system have had no trammg m wastewater management or mamtenance

WhIle the PreSIdent and the VIce-PresIdent may have knowledge of wastewater dIsposal
processes, newly elected members of the mumclpal councIl do not have such knowledge and
would need to be tramed m wastewater system's management Hence, there IS an urgent
need to ensure that the mumclpal deCISIOn-makers (elected or hlred/nommated) be properly
tramed to deal WIth the speCIfIc reqUIrements of wastewater system's management

2 2 3 Sector fmancmg

The average annual expendItures for operatIOn and mamtenance of the eXIstmg sewer
system per km of sewers for the past fIVe years m the CIty'S wastewater system has been very
low (5,000 Dh) It roughly represents one fourth of the amount that a system of thIS SIze
should cost for operatIOn and mamtenance
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III

31

CONCLUSION & RECOMMENDATIONS

ConclUSIOn

WIth a length of 39 kms, the wastewater dIsposal system m AZROU IS an Important
mfrastructure for the CIty It presently collects wastewater (domestIc l admmistratlve and
mdustnal produced m most quartiers m the CIty The sewer network Itself IS m good
condItIOn With a few lmes and appurtenances that need to be unclogged, rehabIhtated or
replaced/remforced The mam problem wIth the network has been ItS mabilIty to collect
and dIscharge storm water effectIvely m the Oued These storm water problems are due to
factors outsIde of the hydraulIcs of the present combmed se\vcr network In fact they are
due to eroSIOn of surroundmg hIlls that clog culverts and other appurtenances There IS a
need to establIsh a strong eroSIOn control as well as a ramfall measurement statIOn m
AZROU Itself to proVIde relIable data m the future

There IS at present a multItude of sewer outfalls whIch are almost m the same area down
slope from the CIty These outfalls dIscharge raw sewage on the ground that eIther mflltrate
the grounds or remam above ground The raw sewage IS then used to Irngate agncultural
lands m the valley ThIS practIce IS dIrectly related to the vanous outbreaks of waterborne
dIseases m the regIOn Thus, the system poses a threat to publIc health as well as the
pollutIOn of groundwater (partIcularly the many spnngs that can be found m the regIOn)

In terms of sector management, there IS a good team of managers that run the mUnICIpalIty
of AZROU They are conSCIentIOUS of the problems and are eager to address them They
are also fortunate to have, as the day to day CIty manager, an expenenced engmeer who has
bUIlt many of the sewer lmes of the CIty'S system However l the engmeenng and medIcal
staff who has been gIven charge of managmg mUnICIpal servIces have lImIted knowledge and
skIlls m wastewater management to do so

The present organIZatIOn, staffmg and eqUIpment at the mUnIcipahty to deal WIth wastewater
problems are not nearly enough to have a servIce capable of operatmg and mamtammg a
39 kms sewerage system that IS m full expanSIOn QualIfIed support staff to the present
techrucal managers of the system are needed to proVIde the baSIC servIces reqUIred by such
a system An effectIve organIZatIOn for such a servIce reqUIres at least dIrectIOn that needs
to be proVIded by a tramed and expenenced mUnICIpal or sarutary/hydrauhc engmeer, a
team or UnIt that handles CIVIl works (expansIOn and rehabIlItatIOn eIther as comptroller or
Implementor as well as sewer connectIOns ImplementatIOn or supervISIOn), and a team or
urnt that manages functIOnal mamtenance of the system (systems mspectIOn, clearung and
uncloggmg)
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The sewerage master plan whIch started m 1995 has taken too long to be completed Only
two of fIve phases have been completed to-date The master plan was found to be very
strong m network assessment and analySIS, very weak m off-sIte assessment and analySIS, and
very weak m envIronmental assessment and analySIS

The present fmancIal resources that the mumclpahty has been usmg are not enough to
Improve the system or Its management capablhty Already, wIthout a treatment scheme, the
murucipalIty does not proVIde the funds necessary to perform limIted servIces by a much
reduced staff Therefore, new funds must be acqUIred through the levy of appropnate taxes
and tanffs, the sale of treatment bI-products, grants, government (central, provmcwl, and/or
local) SubSIdIes, and/or loans

As to the mstltutlOnalIzatlOn of wastewater servIces management, the CIty'S polley and
strategy IS to remforce the mumClpallty m order to have Its own wastewater management
servIce Once It WIll have developed a qualifIed management team, It would llke to conSIder
contractmg WIth a pnvate fIrm or ONEP to take over the management of the servIce, and
thIS under the control of the CIty'S techmcal management team

32 RecommendatIOn';

The major actIOns that IS needed to be taken to Improve wastewater dIsposal servIces m the
mumclpahty of AZROU

32 1 Improve the knowledge and skIlls of mumcipal deCISIon-makers m hqUld
wastes management

ThIS recommendatlOn alms at provldmg the mumclpal deCISIOn-makers the knowledge and
gUIde that they need to effectIvely manage such servIces whether they are to be dIrectly
proVided by a mumclpal servIce under theIr management or by other entltY(Ies)
SpeCIfIcally, thIS recommendation calls for the development of a wastewater management
gUIde for mumclpal deCISIOn-makers, the development of a lImIted semmar for muruclpal
declSlon-makers to test the gUIde

322 Intercept all sewer outfalls and bUllt an effectIve treatment umt for the svstem

ThIS recommendatlOn aims at addressmg the present cntlcal problems posed by the sewage
dIsposal practIces An urgent study WIll need to be made speCIfIcally for the off-sIte
component of the system even before the master plan studIes are termmated The study
should mclude a speCial hydrogeologIcal study to respond to the fear that many declSlon
makers have about the contammatlOn of spnngs m the regIOn Moreover, a speCIal study
should also be conducted on the re-use of the treatment plant's bI-products



MOROCCO URBAN & ENVIRONMENTAL SERVICES PROJECT AN Bl - 11
AZROU IMPROVED LIQUID WASTE MANAGEMENT ASSESSMENT REPORT

3 23 Improve and encourage the constructIOn of autonomous and semI-autonomous
systems

ThIS recommendatIOn alms at addressmg the problems of coverage as well as sewerage
system developmental problems m the CIty To that end, It IS found that the CIty must
delmeate areas that are appropnate to bUllt autonomous and semI-autonomous dIsposal
systems and encourage the people lIvmg m these areas as well as housmg developers to do
so Cesspools must be abandoned as a technology and be replaced by septIC systems

324 Improve storm water dIsposal

ThIS recommendatIOn alms at addressmg the problem of storm water dIsposal m the CIty
SpeCIfically, It calls for the remforcement of eXlstmg sewers and chac1bas that collect and
transport storm water from the CIty and the development of better databases that could help
planmng and deSIgn of effectIve storm management structures Hence, a storm management
model should be developed for the CIty to help them address the problem Such a model
would reqUIre the Immediate mstallatIOn of at least one measurement station m AZROU

325 Improve the phvsIcal state of the wastewater system

ThIS recommendatIOn aims at addressmg the problems posed by the current state of the
system SpeCIfIcally, It calls for the rehablhtatIOn and expanSIOn of the eXlstmg network
The recommendatIons made m the sewerage master plan whIch IS presently bemg prepared
for the CIty should be followed

3 2 6 Develop a management <;cheme for the Improved wa<;tewater svstem

ThIS recommendatIOn alms at estabhshmg the most appropnate management scheme for
the mumclpahty The fIrst step WIll be for the mUnIcIpal counCIl to come to an agreement
on the types of management schemes that they WIll accept The second step WIll be to have
the consultmg fIrms responsIble for the master plan studIes to ImmedIately start on the
InstltutIOnal study that IS mcluded m theIr terms of reference Should thIS be too lengthy,
speCIal mstltutIOnal and cost recovery studIes feaslblhty should be Implemented Immediately

The thIrd step WIll be to estabhsh the management scheme once fully approved by the
appropnate authontles

327 Improve wa<;tewater dI<;posal servIces dehvery at the mumcipahty

ThIS recommendatIOns aim at Improvmg the baSIC servIces that are presently bemg furrushed
by the murucipahty ThIS WIll be done through the Improvement of the capabIlIty
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(knowledge and skllls) of eXIstmg staffm areas such as problems detectlOn, work schedulmg
and supemslOn, sewer network functlOnalIty Improvement

3 2 8 Improve sector fmancmg

ThIS recommendatIon aims at Improvmg revenue aVailable to the sector The fIrst step Will
be to defme the types of revenue that are aVailable to the sector The second step Will be
to conduct a cost reductlOn study m order to mcrease system's effIcIency The thIrd step Will
be to establIsh a model that could study system's effIcIency and profItabIlIty
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ANNEXE B2

LIQUID WASTE MANAGEMENT ASSESSMENT REPORT - BEN GUERIR

GENERAL INFORMATION

1 1 GeographIc & Climatic InformatIon

The municIpality of BEN GUERIR IS located In the Province of KALAA DES SRAGHNA In
the TENSIFT Economic Region It IS situated 70 kms North of MARRAKECH on Principal
Route 7 and 57 kms West of the City of KALAA DES SRAGHNA the seat of the Province
The City IS at a crossroad for both roads connecting CASABLANCA and the CitIes of
MARRAKECH and AGADIR In South Morocco on one the hand, and the Cities of SAFI and
KALAA on the other hand, and for trains to MARRAKECH and SAFI

The clImate of the region IS and With temperate winters Annual rainfall vanes from a
recorded maximum of 393 mm and a recorded minimum of 84 mm With an average of
238 mm Annual temperature vanes from a maximum of 356°C (July) to a minimum of
51°C (January) Annual average evaporation IS 2400 mm Prevailing Winds are those
blOWing North/North-West In the winter months (December - March) and West In the
summer months (June - September)

1 2 Urban Charactenstlcs of BEN GUERIR

BEN GUERIR IS a relatively new municipality It was elevated from the rank of rural
commune to a municipality In 1992 The reason for thiS has been threefold, firstly, the
population of BEN GUERIR went from 4,325 people In 1960 to 47,080 at the last census
held In 1994 Thus, It has become a mid-sized city whose 1997 population IS estimated
at about 58,000 Inhabitants Secondly, the city IS the heart of the economy of a relative
large region draining farmers and others from a radiUS of 50 kms from the town Thirdly,
two major Institutions are located Within 15 kms of the City, the Office Chenflenne de
Phosphates (OCP) located Within 5 kms SW of the cIty center which has a populatIon of
about 3,000 Inhabitants, and an Important military base located at 15 kms South of the
City

The City IS composed of 20 quartlers Including the OCP development which has recently
been Integrated to the municipality of BEN GUERIR The populatIon density of the 19
quartlers compnslng the city ranges from 350 to about 100 Inhabitants per hectare
Because of the relatively small time for thiS population center to grow tenfold, the CIty has
been developed In an anarchiC way In fact, the City'S extension has not obeyed any
development plan Other than the proliferation of clandestIne quartlers that have grown
overnight, the city has some very spaCial constraints to ItS extension that Include raIlroad
tracts and the river Bouchane, a dry river that only conveys water dunng the rainy
season Nonetheless, a new urban master plan has been developed for the city and Its
population IS projected to reach 111,000 (133,00 reported by the Municipality) by the year
2015
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The City IS charactenzed basically by three types of houses which are villas, apartments,
economic houses (spontaneous, traditional and planned) It has a commercial zone
grouping stores, gas stations, cafes, public baths, banks, etc It also has administrative
bUildings that Include government bUildings, schools, health clinics, mosques, and other
bUildings such as ONEP's city headquarter, the ONCF City'S headquarter, etc

BEN GUERIR IS conSidered as being economically deprived About one third of the
population IS unemployed and most of the employed people work Independently Other
than those who work directly for the OCP, most people are In commerce as the City IS a
major stopping place for trains, buses, trucks and cars gOing North, South, East or West
The urban master plan calls for the development of an Industnal zone which will be a
collaborative undertaking by the City, the OCP and the MInistry of Commerce and
Industry More than 80% of the 27 hectare Industnal zone has already been committed
to future Investors Finally, the banking sector has begun to Integrate BEN GUERIR which
presently has three national banks offices, the Banque Populalre, the Banque de Credit
Agncole, and the Banque Marocaine du Commerce Exteneur (BMCE)

In the pen-urban area can be found agncultural and animal farm lands Agncultural crops
grown In BEN GUERIR Include wheat, and other cereals as well as some vegetables
Animals farms raise primarily cattle and sheep There IS a plan to build one of the largest
chicken farm In Morocco which Will be located on 15 hectares of land

Administratively, a new MuniCipal PreSident (Mayor) was elected In the summer of 1997
(the second Mayor to occupy that office) The mayor IS assisted by two Vice-Presidents
and a Secretary General who are political appointees There IS also a MuniCipal CounCil
composed of 25 members who have Just been elected

The City'S technical services are managed by a MUnicipal Engineer responSible for all
services that are of publiC works and environmental nature, and a MuniCipal Architect who
has charge for the city's Urbanlnlzatlon

As for popular movements, the City has several pnvate not-for profit organizations that are
mostly youth related sports clubs, youth clubs and a young entrepreneur's club The
latter IS a speCial Initiative of the business community and the muniCipality of BEN
GUERIR The club IS promoted by the city's MUnicipal Engineer who IS a young man
trained Industrial as an Industnal Engineer The club IS under the management of a
Management Committee composed of business leaders In the MuniCipality and members
of the MuniCipal Governments For a youth to be a member, he/she must have a project
Idea for which a feaSibility study Will be made, local or office space prOVided for a penod
of five years, and assistance IS given to obtain a loan Since It start In July 1994, there
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have been 83 projects studied, for which 10 have obtained mix government and pnvate
loans

The mUnicipal receipts have grown from 14 million Dh In 1989 when the commune was
rural to a total of 35 2 million Dh In 1994 Total expenses have also grown from 7 million
Dh In 1989 to 282 MDh In 1993 In 1994, total expenditures were 224 million Dh It
should be noted that the operations component of the budget has also grown from 3 1
MDh (44% of total expenditures) In 1989 to 9 8 MDh (35% of total expenditures) In 1993,
139 MDh In 1994 (72% of total expenditures) and 169 MDh In 1995

1 3 Water Supply and Wastewater disposal services

1 3 1 Water Supply services

BEN GUERIR IS one of the municipal centers In Morocco that IS served by the Office
National d'Eau Potable (ONEP) The city water supply comes from three deep wells
located at about 15 km south of BEN GUERIR whose total production capacity IS 85 liters
per second These wells actuality are producing an average of 70 I/s Well water are
pumped to three reservoirs of which two of 1,000 m3 each are seml-buned and one of
500 m3 1s an elevated reservoir The distrIbution system IS about 51 kms long composed
of asbestos pipes of diameters ranging from 60 - 400 mm The distnbutlon system serves
6,500 bUIlding connections, 2 public fountains, 21 fire hydrants, 7 watenng faucets, and
3 water meters

The number of connections In 1997 IS reported to be 5,600 of whIch most are
house/building connections The annual Increase In the number of connections to the
dlstnbutlon network has been 177 for 1994 - 1995, 200 for 1995 - 1996, and 403 for 1996
- 6/1997

The volume of water dlstnbuted dunng the last three years (1994 - 1996) went from
983,161 m3 In 1994, 814,503 m3 In 1995, and 930,590 m3 In 1996 On the basIs of the
average yearly consumption for these three years, the present water consumptIon of the
people of BEN GUERIR has been estimated to be about 58 liters/capIta/day (Icd) for
those served by house connections and 4 Icd for those uSing public fountains It should
be noted that there eXists about 426 wells In the area used for domestic purpose of which
156 are public wells and 270 are pnvate wells

The long-term objectives of ONEP are to Increase water consumption to 66 Icd for the
connected population and 10 Icd for those uSing public fountains by 2010 and to 70 Icd
and 15 Icd respectively by 2020
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Actually, BEN GUERIR's water needs are estimated to be 51 I/s In average with an hourly
maximum of 671/s These needs will Increase to 921/s and 120 Ijs respectively In 2005
and 212 I/s and 276 I/s respectively by the year 2020 Present production capacity will
not be enough to satIsfy these demands before the year 2005 IS attained Thus, new
water sources development are expected for BEN GUERIR

Administratively, ONEP has a municipal water distribution center (office) In BEN GUERIR
which depends on the regional directorate of ONEP located In MARRAKECH The center's
organizational structure IS composed of three operationAl units, an administrative unit
headed by a center chief assisted by an office employee and three cashiers, a dlstnbutlon
unit whose personnel consists of a plumber and three non-specialized workers, and a
production unit whose personnel consists of two pumplsts Hence, the total number of
personnel working In the center IS 11

As to water tanff, It IS presently set at 2 30 Dh per m3 for those consumIng between 1
and 24 m3 per tnmester, 5,83 Dh for those consuming between 25 - 60 m3 per trimester,
and 8 50 m3 for those consuming more than 60 m3 per tnmester It should be noted that
these rates have doubled sInce 1991 when these three categories were priced at 1,24
Dh/m3

, 2,83 Dh/m3
, and 4,19 per m3 respectively

It IS reported by ONEP that only one rate IS presently used (230 Dh/m3
) for all

consumers due to complaints of the population regarding the high cost of water

1 3 2 Wastewater disposal

The dIsposal of sewage In the mUnicipality of BEN GUERIR IS done either through the
public or mUnicipal sewerage system, the semi-publiC system of the OCP compound, and
autonomous systems for these areas that have no access to the municipal sewerage
network The present Situation of these three systems are described below

A The mUnicipal sewerage system

The mUnicipality of BEN GUERIR IS served by a sewer network whose establlshmer.t
began In the late 1950s The sewer network has been developed as a combined sewer
conveYing both sewage and storm water Its content flows completely by gravity as there
presently IS no pumping or 11ft station on the network
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The network IS composed of 14 main (pnmary) sewers which are drained by an
Interceptor sewer ending at an outfall located downstream of the city at about 2 kms from
the center of the City The Interceptor sewer line IS about 3 85 kms long and IS composed
of sewers of 300 mm, 600 mm, 600 mm and an ovoid section (T-150)

The main or pnmary sewer lInes have a total length of 19 93 kms and are made of
vIsitable sewers (about 2 akms of ovoid sewers) and non-vIsitable sewers (about 169
kms with diameters ranging from 200 mm - 800 mm) Secondary and tertiary sewers
form the rest of the system with an estimated length of 16 6 kms with pipe diameters Of

200 - 400 mm Thus the total length of the network IS estimated to be about 40 kms

It was estimated that 64% of the people In the 19 quartlers were connected to the sewer
network The connection rates vaned from 0% In 6 quartlers to 100% In 7 quartlers
Also, only one quartler had a connection rate below 50% (21 %)

It should be noted that since 1992, the municipality has been relying on the city's
population to extend the sewer network and Increasing coverage to ItS quartlers The
municipality provides the pipes which are purchased from reliable vendors and the
population provides labor and other construction matenals The direct Involvement of the
people In constructing the eXisting network dates from before 1992, however, It was
formalized In 1993 Between 1993 and 1997, about 5 kms of sewers have been laid In
thiS manner Pnor to 1993, over 11 kms of sewers were clandestinely laid by the
population Also each household or user of the network IS directly responsible to bUild
his own sewer connection

Raw sewage flows directly In a natural ditch that takes water downstream to the dry nver
bed of Bouchane Thus, there IS no treatment applied to the raw sewage other than
natural decomposition over the length of the area crossed

Based on analyses carned out In 1992 on wastewater charactenzatlon, flows
measurements Indicated raw sewage coming out of the outfall at an average rate of 27
I/s and maximum and minimum flows at 41 I/s and 11 I/s respectively The
charactenstlcs of the waste IS Indicated by ItS Biochemical Oxygen Demand (BOD), Its
Chemical Oxygen Demand (COD), Its suspended solids concentration (SS), and ItS
content In tOXIC matenal (lead, mercury, etc ) Its average BOD content was found to
be about 320 mg/I, ItS COD 480 mg/I, ItS ss 380 mg/I, and Its content In heavy metals
which were below recommended standards With the exception of Nickel whose
concentrations were found to be relatively high Hence the sewage produced In BEN
GUERIR has been found to be a domestic sewage pnmanly which IS highly organic, thus
highly biodegradable
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It IS estimated that the City will produce about 3,700 m3 of raw sewage with BOD and SS
loads of 1,100 kg/day and 1,100 kg/day respectively by the year 2000, and 6,600 m3 of
raw sewage with BOD and SS loads of 2,000 kg/day and 2,400 kg/day respectively by
the year 2010

The management of the wastewater system IS the responsibility of the mUnicipality of BEN
GUERIR Services provided by the municipality IS simple oversight and maintenance
These services are managed by the Municipal Engineer who has a Unit composed of a
technician, a foreman, 2 field agents and a seasonal worker The unit has no diagnostic
or mechanical equipment for maintenance, no service vehldes, and no protection clothing
and matenal

The sewerage master plan started In 1991 was Interrupted In 1992, as soon as the City
changed status from a rural to an urban commune The reason for thiS was to allow an
urban development master plan be produced before a sewerage master plan was
prepared The urban development master plan IS presently ready, but funds are no
longer available for terminating the sewerage master plan

As to the funding of the sector, a loan was given by the Fonds d'Equlpement Communal
(FEC) for 6,032,772 Dh In 1992 to support the funding of the sewer system's extension
The mUnicipality has already used most of the loan Presently, the remaining amount on
the loan which IS to be used dunng 1997 -1998 IS 1 15 million Dirhams The City has
attained the FEC's 40% lending capacity ceiling, and has no capacity to repay new loans

Dunng the last five years, the budget attnbuted to the sector by the municipality has been
as follows

Year Construction In Dh Maintenance In Dh Total In Dh

1992
1993

1994
1995
1996

1,659,972
948,713

948,713
948,713
376,661

70,000
70,000

110,000
100,000
140,000

1,729,972
1,018,713

1,058,713
1,048,713

516,661

The manpower cost which IS not Included above has been In average 120,142 Dh/year
The City has also spent an average of 10,000 Dh/yr for environmental control actiVities
directly related to the wastewater system Dunng the past five years, It has spent a total
of 40,000 Dh for maintenance equipment Thus, the average annual expenditure for the
wastewater system has been about 233,000 Dh/year which represents roughly 1 4% of
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the mUnicipal budget (Reference year 1995 - budget 16,917,464 Dh) Expenditure
represents an average of 4 Dh/person/year or about 1 Dh /m3 of sewage
produced/year The City presently collects no taxes or tariff from the system's users

B The OCP Sewerage system

The OCP compound IS Integrated to the mUnicipal area It IS a well structured community
of about 3,000 people who work directly for the OCP The compound IS composed of
about 600 quarters which are all connected to the compound's sewerage system

Wastewater from the compound's quarters are collected through a sanitary sewer system
that conveys lIqUid wastes to a compact activated sludge system The wastewater IS then
treated and evacuated through an unl1ned ditch flowing by gravity downstream

The system IS well operated and maintained and has developed no vIsible problems The
wastewater disposal system IS managed by a qualIfied engineer who IS assisted by a
team of workers

C Autonomous systems

Presently at BEN GUERIR, It IS reported that the eXisting sewer network only cover about
64% of the households Most of the households not served by the public sewerage
system use an autonomous system, generally, a cesspool The cesspools are a form of
septic tank where wastewater IS discharged In a percolation Pit underground The areas
not served by the eXisting public network have been reported as not having appropriate
sOil conditions to support final disposal by percolation Many reported cases of effluent
runoff posing structural problems to the foundation of surrounding constructions have
been registered by the municipality, but these problems have not been technically
assessed
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II BEN GUERIR'S WASTEWATER DISPOSAL SECTOR PROBLEMS AND
CONSTRAINTS

2 1 Wastewater disposal system

2 1 1 Wastewater collection

The sewer network IS relatively new (40 years old) With most of ItS pipes being laid In the
past 20 years However, the network presently faces senous structural and functional
problems that are due to a number of factors that car I be eaSily corrected If the cause of
the problem IS to be stopped The structural and functional problems which have been
reported by an assessment conducted by an englneenng firm In 1992

A Organizational problems

The public network has been structured to function as a combined sewer, however, It has
senous constraints In operating as such One of these constraints IS the fact that the
Interception and conveYing of storm water to the Bouchane nver which runs through BEN
GUERIR are absent ThiS IS due to the fact that the network IS not properly eqUipped With
appropnate accessones such as storm water Inlets and storm water outfalls

Another constraint IS the modality of construction system which has been conducted
directly by the population The lack of hydrauliC knowledge has caused the system not
to be properly calibrated for receiving both sewage and storm water

A third constraint IS the present state of pavement of the mUniCipal road network A large
percentage of roads are not paved and storm water collection cannot perform normally
In such a SItuation which causes the system to be obstructed With such carnages as Silts
and other debns

A key problem IS the lack of a strategic plan that can Indicate the type of sewers
(separate or combined) to be applied In each quartler Some lend themselves to separate
conveyance of storm water and sewage, while others could best be served by a
combined sewer

B Functional problems

Dunng the 1992 assessment findings which IS believed to have worsened, the follOWing
were major functional problems With the eXisting network
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absence of flow In some pipes due to the absence of connections up
stream,

obstruction of pipes (over 2 kms ) and manholes (over 75 units),

about 9 kms (225%) of the network registered to be undersized, Including
the entire length of the Interceptor sewer (385 kms),

conveyance of parasite waters due to pipe leakage UOlnts and cracks),

absence of baSIC accessories such as overflow weirs,

all of the house connections that have been realized by the population are
poorly constructed and should be redone as they are constraints to flow

c Physical problems

poor construction practices of manholes, storm water catchments, and
pipes,

uncontrolled quality of material used In the construction of the network,

absence of routine Inspection of system's elements and rehabilitation
activities

Most, If not all of these problems are due to poor engineering and construction practices
and are correctable

2 1 2 Wastewater treatment

The sewerage system has no treatment faCIlity and therefore causes many environmental
and public health problems In the city These are

~ Pollution of wells which are located along the river Bouchane and the canal
that conveys raw sewage to the river bed downstream of the city The city
had to establish a wells diSinfection program whereas all the 426 wells
within City limits are diSinfected by chlOrinated lime every week
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MosqUito production which IS a major nUisance for the City The
mUnicipality has also established a mosquito control program that uses
Insecticides and larvIcide In high volumes

Uncontrolled use of raw effluent by farmers for Irrigating all types of crops
includIng vegetables

Odor problems In the general surroundings of effluent and Its course
downstream

All these are factors that heavily Impact real estate which surrounds the final outfall of
sewage and the ditch In which It flows downstream

2 1 3 Final disposal of the public system's effluent

The effluent that comes from the publiC sewerage system IS raw sewage These effluent
are partially used by farmers who are located around or downstream from the sewer
outfall Hence there IS eVidence of partial re-use of the system's effluent for agncultural
purpose ThiS practice IS dangerous as It poses great nsks to public health and
particularly to farmers and their Immediate famIlies who are directly or Indirectly In contact
With raw sewage Moreover, the potentIal for contaminating dnnklng water from
nelghbonng wells and foodstuff produced by fields Irrigated With raw sewage IS great

2 1 4 OCP effluent disposal

Although sewage coming from the OCP compound IS treated, there has been no effort
made to organize a re-use scheme that could be of help to local farmers The valonzatlon
of the plant's bl-products could help support agncultural actiVities In a relatIvely poor
commune

2 1 5 Autonomous waste disposal

In the areas not served by the public system, wastewater effluent from autonomous
systems flow on the ground to attain the bed of Oued Bouchane For these systems
uSing a cesspool, raw sewage eaSily Infiltrate the SOil and run off through cracks to
contaminate underground water sources Biological analyses of all wells In the area
conducted by the MInistry of Health IndIcated that all the wells were contaminated and
needed to be regularly chlonnated
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It should also be noted that the technology of constructing reliable septic tanks with
effective percolation fields or wells IS not developed In BEN GUERIR

2 2 Wastewater Management

2 2 1 Organization

The municipality IS not presently organized as an Institution that can effectively manage
the eXisting wastewater system It does not physically has a service that has
responsibility for wastewater management It only has a municipal work unit which only
handles citizen complaints regarding the need to unblock an obstructed pipe or to bUild
a much needed line

The staffing of the Unit that IS employed to address problems wIth the sewer network IS
representative of the level of Intervention that IS made In the system There are only five
personnel to direct, supervise, and carry out all the tasks that are necessary to manage
a 40 kms system that IS In full expansion Thus, the organization for sewage
management IS at absolute minimum not to say non-existent The present staff lacks
proper qualifications to effectively perform the services that are needed by a wastewater
disposal system

As to the tools needed to perform maintenance and diagnostic work on the system, what
eXist IS completely rudimentary and Inappropriate to address the problem of a system that
IS almost totally made of non-vIsitable sewers

222 Sector administration

The executive and profeSSional staff at the mUniCipality have the responSibility to make
all decIsions regarding muniCipal policies, strategies, and management of programs that
need to be planned or are established for wastewater disposal In the city However,
being newly elected or hired, these managers do not have the training and experience
to deal with the dally reqUirements of managing such a system Therefore, deCISions are
either made erroneously, such as Implicating the population In sewer construction Without
proper gUidance and training, or not made at all Hence, there IS an urgent need to
ensure that the mUniCipal decIsion-makers (elected or hired/nomInated) be properly
trained to deal With the specific reqUirements of wastewater system's management
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Another administrative Issue IS that of the absence of a master plan adapted to the new
urban development plan of the city to gUide the rehabilitation and development of the
eXisting system Although the planning process at started In the early 1990s, only part
1 (system's diagnostic) of a four parts process was executed by ONEP's consultants
The planning process was stopped as the new mUnicipality deCided to carry out a new
urban development master plan study Now that the new urban development master plan
has been prepared, the City IS ready to have the wastewater master plan study be
executed However, the funds that were available In 1992 at ONEP are no longer
available Therefore, ONEP IS seeking new funds (donation) to continue the study

Finally, a major handicap In Improving the capacity of the municipality to effectively
manage services that are provided In the sector IS the lack of organized work planning
and cost accounting The work planning process that could proVide direction to the
maintenance Unit at the municipal park IS non-existent Moreover, the budgeting process
for the sector IS also not effectively practiced

2 2 3 Sector finanCing

Most of the funding available for operation, maintenance, rehabilitation and Improvement
the wastewater system at BEN GUERIR comes from the FEC loan In fact, the FEC loan
constitute 92 5% of all expenditures made for the city's wastewater system The
mUnicIpality has only been able to contnbute an average of 98,000 Dh (1 95
Dh/person/year or 11 Dh/m3/yr) to the system

The average annual expenditures for operation and maintenance of the eXisting sewer
system per km of sewers for the past five years In the city's wastewater system has been
very low (5,000 Dh) It roughly represents one fourth of the amount that a system of thiS
size should cost for operation and maintenance
Finally, the funds that have been Invested In the system Will not have an appreCiable
Impact on the Improvement of the system as most of the work funded IS questionable and
may have to be done over
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III CONCLUSION & RECOMMENDATIONS

3 1 Conclusion

The wastewater disposal system In BEN GUERIR can be considered as an Important
Infrastructure for the city It presently IS 40 kms long collecting more than 60% of
domestic liquid wastes, and more than 90% of Industnal and commercial wastes
produced In the City Moreover, the system IS In full expansion as requests for coverage
IS a dally happening ThiS IS understandable as the urbanization (conversion of empty
lands to urban neighborhoods) rate IS very high and the SOil conditions In the City does
not lend Itself to support autonomous sewage disposal systems (septic tanks and
percolation fields)

The phySIcal state of the sewerage system presents a lot of problems that are structural
on the one hand and operational on the other hand Presently, the structure of the
system has not been well defined specifying the type of collection systems that would
best fit In each neighborhood An attempt was made by the liqUid waste master plan
study to define the pOSSible solutions for structunng the system, but the work was not
completed as the studies were stopped Thus, It IS cntlcal In order for the system to
continue to expand that It be properly structured

Another structural problem IS that of network effluent treatment before final disposal A
treatment system IS cntlcal to thiS network In order to protect publiC health and the
environment as well as to give value to a resource that IS much needed to support
agncultural development In an agncultural region

Concerning the operational problems faced by the eXisting network, the first problem IS
the construction practices that are presently employed to bUild the expansions to the
system While It IS remarkable to obtain matenal and labor contnbutlon from the
benefiting population, the need for specialized workmanship In defining and Implementing
construction parameters that are cntlcal to the system IS not found among lay people
The consequences of uSing the population to perform the work reqUlnng skilled workers
have greatly affected the phySical Integnty of the system

Many of the eXIsting sewer mains are clogged and need to be cleaned, other mains have
been found to be InsuffICient to convey their respective flows Cntical to the system IS the
fact that the Interceptor sewer IS already InsuffiCient to carry eXisting flows Thus a large
part of the system WIll need to be recalibrated
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Regarding the physical state of the sewers, because of the low diameter of most of the
sewer pipes, they could not be vIsited for Inspection However, It will be necessary to do
so In the very near future, as the present Indication of parasitic waters (high minimum
flow) Indicate pipe leakage

As to the final disposal of effluent, It IS regrettable that both the effluent of the public
system and that of the semi-public system are not valonzed Revenue from these effluent
could help the City reduce operational and maintenance costs

Autonomous systems are not properly designed and Integrated In the total wastewater
disposal system of the city ThiS should be explored and addressed In order to provide
the City with the capacity to limit expansion of the sewer network which IS becoming
expensive to maintain

Regarding the land and water pollution being caused by the eXisting system, It IS
Imperative that they be effectively dealt with In order to minimiZe environmental
degradation and public health concerns

In terms of sector management, It IS understandable that the municipality of BEN GUERIR
IS a young one (about 5 years old) and It does not have the systems and resources that
most of the established mUnicipalities have to manage services The PreSident of the
Municipality, Council members, and the Architectural & Englneenng staff are dynamiC and
eager to address the problems of the sector, but they were found to lack baSIC
knowledge regarding the technical, administrative, and financial aspects of wastewater
systems management to allow them to make key decIsions and perform their Job
effectIvely

The present organization, staffing and equipment at the municipality to deal With
wastewater problems are not nearly enough to have a service capable of operating and
maintaining a 40 kms sewerage system that IS In full expansion Qualified people
engineers and/or techniCIans, as well as skilled workers are needed to proVide the baSIC
services reqUired by such a system An effective organization for such a service requires
at least direction that needs to be proVided by a trained and expenenced mUnicipal or
sanitary/hydraulic engineer, a team or unit that handles CIVil works (expansion and
rehabilitation either as controller or Implementor as well as sewer connections
Implementation or supervision), and a team or Unit that manages functional maintenance
of the system (systems Inspection, cleaning and unclogging) Such an organization
would require a distinct service that would be qUite SImilar to the ONEP service at BEN
GUERIR It must also have appropnate equipment to conduct the baSIC Inspection,
operation, and maintenance work that the system requires

, (\
r", I)
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The present fInancial resources that the municipality has been uSing are not enough to
Improve the system or ItS management capability Already, without a treatment scheme,
the municipalIty cannot provide the funds necessary to perform lImited services by a
much reduced staff Therefore, new funds must be acquired through the levy of
appropnate taxes and tanffs, the sale of treatment bl-products, grants, government
(central, provincial, and/or local) Subsidies, and loans

It IS understood that the sewerage master plan had to be stopped In 1993 to give time
for the development of an urban development master plan However, that plan IS
presently final and the planning process must resume Immediately Such a process will
require that an up-dated assessment of conditions (physical and hydraulic) In the system
be firstly conducted before re-examining the technical options that can be taken to have
an effective system

As to the InstitutionalIzation of wastewater services management, It IS potentially feasible
that a qualified autonomous entity such as ONEP or a newly created entity take over
most, If not all, of the management responsibilities from the mUnicipality The young
entrepreneur's club provides a distinct opportunity to the municipality to use that program
to establish young and dynamic entrepreneurs from the region who could effectively
provide basIc services that are being provided by the population or for services that Will
be needed for an effective wastewater system

ONEP could be Interested to take over the sewerage system's management from the
mUnicipality provided that outside technical and financial support could be provIded to
accomplish thiS feat Even If ONEP were to take over management of the sewerage
system from the municipality, the use of the young entrepreneur's club should stili be
made

3 2 Recommendations

In order to address the problems that have been Identified With the sewerage system of
BEN GUER1R, the follOWing actions need to be taken

If'\''. \
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3 2 1 Improve the knowledge and skills of municipal deCISion-makers In liquid
wastes management

This recommendation alms at providing the mUnicipal deCISion-makers the knowledge and
gUIde that they need to effectively manage such services whether they are to be directly
provided by a municipal service under their management or by other entlty(les)
Specifically, this recommendation calls for the development of a wastewater management
gUide for mUnicipal deCISion-makers, the development of a limited seminar for municipal
deCISion-makers to test the gUide

322 Improve the physical state of the wastewater system

This recommendation alms at addressing the problems posed by the current state of the
system Specifically, It calls for structunng and Improving the eXisting network and the
construction of an appropnate treatment plant The first recommended action will be to
perform a limited assessment of the system In order to up-date the Information collected
In 1992 The second step will be to prepare a rehabilitation plan for the sewer network
that can be Immediately Implemented while the master plan IS being prepared The third
step will be to conduct feasibility studies for a treatment facility

3 2 3 Improve and encourage the construction of autonomous and semI
autonomous systems

ThiS recommendation alms at addressing the problems of coverage as well as sewerage
system developmental problems In the city To that end, It IS found that the city must
delineate areas that are appropnate to bUilt autonomous and semi-autonomous disposal
systems and encourage the people liVing In these areas as well as hOUSing developers
to do so Cesspools must be abandoned as a technology and be replaced by septic
systems

3 2 4 Develop a management scheme for the Improved wastewater system

ThiS recommendation alms at establishing the most appropnate management scheme for
the mUniCipality The first step Will be for the mUniCipal council to agree With the
philosophy that the system be totally or partially managed or serViced by an entity other
than the municipality depending on the technical, financial and administrative feaSibility of
the management options The second step Will be to conduct a feaSibility study that
would establish the recommended management scheme for the system The third step
Will be to establish the management scheme once fully approved by the appropnate
authontles
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3 2 5 Improve wastewater disposal services delIvery at the municipalIty

This recommendations aim at Improving the basIc services that are presently being
furnished by the mUnicipality This will be done through the Improvement of the capability
of eXisting staff In areas such as problems detection, work scheduling and supervision,
sewer network functionality Improvement

3 2 6 Improve sector financing

This recommendation alms at Improving revenue available to the sector The first ste[J
Will be to define the types of revenue that are available to the sector to Include the
Integration of untreated or treated wdstewater from OCP To that end, a specIal study Will
need to be conducted to determine the feasibilIty of Integrating treatment and/or final
disposal of wastewater produced by the OCP compound The second step WIll be to
conduct a cost reduction study In order to Increase system's efficiency The third step
Will be to establish and mOnitor revenue and expenditures In order to determine the
profitabIlity of established money generating practices
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ANNEXE B3

LIQUID WASTE MANAGEMENT ASSESSMENT REPORT· SEFROU

GENERAL INFORMATION

GeographIc & ClImatIc InformatlOn

The murucIpahty of SEFROU IS located m the Provmce of SEFROU m the NORTH
CENTER EconomIc ReglOn It IS sItuated 28 lans East of FEZ and IS the seat of the new
SEFROU Provmce It IS m the ATLAS regIOn of Morocco The CIty IS located between
altItudes of 800 - 900 meters on both sIdes of Oued AGGAY, a tnbutary of Oued SEBOU

The clImate of the regIOn IS temperate WIth cold and wet wmters Annual preCIpItatIOn
WhIch IS m the form of ram and snow IS 654 mm The number of ramy days m a year vary
from 57 to 70 days
Annual average temperature vanes from a maxImum of 357°C (July) to a mIrumum of 45
°C (January) Annual average evaporatIOn IS reported at 520 mm per year PrevaIlmg
wmds are those blowmg North/North-East

12 Urban CharacterIstICS of SEFROU

The murucipalIty of SEFROU has been an establIshed CIty for more than a century Its
populatlOn fIrst estimated m 1888 was reported to be about 3,000 mhabItants In 1960, the
CIty had a populatIOn of 21,500 mhabItants, m 1982, 38,800 and m 1994, about 54,200
mhabltants Presently, the populatlOn of the CIty IS estImated at 58,100 mhabItants, thus
makmg It a mId-sIzed CIty The CIty'S populatlOn IS projected to attam 64,000 by the year
2000 and about 90,000 by 2015

The CIty IS composed of 11 quartlers wIth surface areas rangmg from 2, 6 hectares to a lIttle
over 100 hectares The denSItIes found m these quartiers range from The populatlOn
denSIty of the 11 quartlers compnsmg the CIty ranges from 30 to about 1070
persons/hectare Four of the 11 quartlers have populatlOn denSItIeS greater than 300
persons/ha and the others less than that number

SEFROU IS charactenzed by the type of houses that It contams They are VIllas, apartment
bUIldmgs (at least 3 stones wIth several apartments on each floor), economIC bUIldmgs (at
least 3 stones wIth only one apartment per floor), non-regulatory houses, traditlOnal houses,
seffil-rural houses, and slums The CIty IS expandmg m four directlOns North-East, East,
North and South-East It has an mdustnal area m the Southern part of the CIty of 36
hectares whIch contams small handIcraft uruts, two 011 factones, two tannenes of whIch one
IS presently closed, constructlOn matenal shops, and the souk A new mdustnal zone IS
planned m the Northern part of the CIty
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The CIty'S adrmrustratIve offIces and socIal servIces are grouped pnmanly In ItS center
Many commercIal establIshments are also located In the CIty center to Include stores,
profeSSIOnal offIces, mOVIe houses, cafes, etc

At the outskIrts of the CIty are the famous quarnes of SEFROU WhICh produces sands,
gravel, and stones dlstnbuted natIOnally

AdmInIstratIvely, a new MUnICIpal CounCIl was elected In the summer of 1997 and the
CouncIl's executIves (PreSIdent, VIce-PresIdents, Secretary General) were selected The
adrrumstratIOn IS lIaIsed to the governor's offIce by a Pasha

The CIty'S techrucal servIces are managed by a MUnICIpal Engmeer responsIble for all
servIces that are of publIc works and envIronmental nature, and a MUnICIpal ArchItect who
has charge for the CIty'S urbammzatlOn

1 3 Water Supply and Wastewater dIsposal servIces

1 3 1 Water Supply servIces

SEFROU IS supplIed by three types of water systems, a mUnICIpal pIped-water system
managed by the RegIe Autonome d'Eau et d'Electnclte de Fez (RADEEF) SInce 1973
proVIdes coverage to more than 32,000 people, a SegUla system whIch IS an old system bUllt
at least 5 centunes ago (whose extenSIve dIstnbutIOn system IS not known) that supplIes
water presently used to wash clothes, to at least 70% of the dwellmgs m the MedIna, and
an autonomous/semI-autonomous system composed of dug \VeIls whIch are pnmanly located
In the parts of the CIty that are not presently served by the RADEEF dIstnbutlOn network

The muruclpal water system IS supplIed by two deep wells and 2 capped spnngs operated
by the OffIce NatlOnal Eau Potable (ONEP) These four umts produce a total of 205 lIters
per second whIch are pumped In 4 reservOIrs WIth a total storage capaCIty of 7,200 m3 The
reservOIrs feed a dlstnbutlOn network that covers most of the quartlers

Water productIOn by ONEP has been qUlte constant dunng the past 12 years to about 3 1
rmlhon m3 per year As to the dIstnbutIOn of water, the annual consumptIOn from the
mumclpal system IS about 2 2 mIllIon m3 The projected consumptIOn volumes for the years
2000 and 2015 are 2 7 mIllIon m3/year and 5 mIllIon m3/year These translate Into
consumptIOn rates of 110 l/pers /day In 1997, 122 lipid In 2000, and 156ljp/d by the year
2015 The connectIOn rate to the dIstnbutIOn system IS expected to Increase to 96% by the
year 2000
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As to water tanff, It IS presently set at 2 30 Dh per m3 for those consummg between 1 and
24 m3 per tnmester, 5,83 Dh for those consummg between 25 - 60 m3 per tnmester, and 8 50
m3 for those consummg more than 60 m3 per tnmester It should be noted that these rates
have doubled smce 1991 when these three categones were pnced at 1,24 Dh/m3, 2,83
Dh/m3

, and 4,19 per m3 respectIvely}

132 Wastewater dIsposal

A Sewage dIsposal

The dIsposal of sewage m the mUnIcIpalIty of SEFROU IS done eIther through the pUblIC
or murucipal sewerage system and autonomous systems for these areas that have no access
to the murucipal sewerage network The present SituatIOn of the two systems are descnbed
below

1) The mUnIcIpal sewerage system

The murucipalIty of SEFROU IS served by a combmed sewer network whIch collect
wastewater from the central part of the CIty pnmanly The system whose mstallatIOn started
m 1924, no longer responds to the CIty'S need as the latter IS expandmg outward

The sewer network IS composed of 10 mam hnes collectmg sewage from secondary and
tertIary lInes m the quartiers covered by the system The total length of the mam or pnmary
collectors IS about 12 kms Secondary and tertIary hnes make up the remammg 41 kms of
sewer hnes m the dIstnbutIOn network

EIght of the 10 pnmary collectors dIscharge theIr content dIrectly m the Oued AGGAY,
whIle the two others dIscharge theIr content on the ground and m a SegUla Many sewers
bUllt dIrectly by the populatIOn dIscharge also m eIther Oued AGGAY or m a SegUla

The network IS composed of about 2 kms of pIpes of VISItable dIameters (1000 mm or
greater or OVOId sewers) and about 51 kms of pIpes of non-VISItable diameters (200 - 800
mm) The system's appurtenances mclude over 1,000 manholes and about 420 catch basms
It flows completely by graVIty and therefore has no pumpmg statIOn

It IS reported that about 60% of the people hvmg m the CIty lImIts are connected to the
sewer network The connectIOn rates are expected to reach 80% by the year 2015 The
hydraulIc, BOD and SS loads are presently estlmated at about 3,100 m3/day, 578 mg/l, and
383 mg/l respectIvely The projected hydraulIc load, BOD and SS for 2015 are 4,800
m3/day, 320 mg/l, and 380 mg/l respectlvely The hIgh BOD rate IS pnmanly due to an
abattOIr that has hIgh BOD concentratIOn However, It IS expected that a pre-treatment
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process WIll be used to reduce that BOD load m the future The lImIted analyses conducted
prOVIded BOD vaned from 210 to 680 mgjl and suspended solIds from 225 to 880 The
Oued AGGAY's waters had BOD and SS concentratIOns of 90 and 142 mgjl respectlvely
downstream from the sewer outfalls As to the content of heavy metals m the sewage, they
have been found to be m very low concentratIOns and are below European standards

Presently, farmers m the area use wastewater to Irngate theIr fIelds They use the waters
of Oued AGGAY that conveys almost only wastewater dunng the dry season The
calculated yearly defICIt of water for IrngatIOn m the area IS about 750 mm The mam crops
grown m the SEFROU regIOn are frults (chernes), olIves, cereals, vegetables, salads, etc

The management of the wastewater system IS the responsIbIlIty of the mumcipalIty of
SEFROU ServIces proVIded by the mUnIcIpalIty IS SImple maIntenance These servIces are
managed by the MUnICIpal EngIneer who heads a technIcal mumcIpal servIces and aSSIgns
a squad to perform work on the system The MumcIpal EngIneer IS assIsted by a Techmcian
who proVIdes the day to day management of the Mumcipal Park He IS reported to spend
30% of hIS tIme on wastewater management activitles The squad responsIble to mamtam
the system IS composed of a caporal (foreman) and 6 egoutiers (fIeld agents) ThIS squad
IS remforced by other mUnIcIpal park workers assIgned to other tasks dunng emergency
SItuatIOns (floodmg streets clean-ups) The umt has no dIagnostIc or mechamcal eqUIpment
for mamtenance, no servIce vehIcles, and no protectIOn clothmg and matenal

SEFROU's sewerage master plan IS presently at ItS end WIth only the last two phases to be
completed It should be noted that the MumcipalIty paId for the master plan Itself WIth a
loan obtamed from FEQ m 1993 However, It has taken over 3 years for these studIes to
be neanng theIr end

As to the fundmg of the sector, the MumclpalIty has spent a total of 540,000 Dh dunng the
past fIve years for mamtenance, an average of 108,000 Dh per year To thIS amount should
be added the staff salanes of 172,000 Dh Thus the total annual mamtenance cost of the
murnclpahty IS about 280,000 Dh The mUnIcIpalIty also benefItted of a FEe loan for the
amount of 3,080,000 Dh to fund the master plan study That study, whIch started m 1993
IS expected to be fully completed withm the next three months Presently three of the fIve
phases of the master plan have been completed The last two phases whIch are bemg
Implemented m parallel, are almost at theIr end PrelImmary reports are to be submItted
to the Mumcipahty wlthm by the end of September 1997

The MUnICIpahty presently collects no taxes or tanff from the system's users
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2) The SegUIa system

Although bUIlt as a system servmg the town and IrngatIOn of land, the SegUIa are also used
to convey storm water and 1 some mstances wastewater to agncultural fIelds

3) Autonomous systems

Presently at SEFROU, It IS reported that the eXIstmg sewer network only cover about 76%
of the populatIOn Most of the households not served by the publlc sewerage system use an
autonomous system, generally, a wet pIt The wet pIts are a form of septlc tank where
wastewater IS dIscharged m a percolatlOn well underground Based on master plan study
conducted m the area, the CIty WIll contmue to have such systems of sewage dIsposal beyond
the year 2015

B Storm water dl<:;po<;al

The CIty of SEFROU receIves an average of 565 mm of ram per year It IS located m a
basm as It IS surrounded by hIlls The CIty IS crossed by Oued AGGAY whIch separates It
m two halves Thus, storm waters come from both halves to reach the bed of Oued

Floods are created by both, nver swellmgs and surface flows from the surroundmg hIlls
The CIty has 7 watersheds, of these, only fIve are consIdered to cause floodmg problems to
the CIty Because of the barrenness of the surroundmg hIlls, storm waters carry large
quantIties of debns (rocks, sand, gravel) that clog street and create dams stoppmg the flow
to the Oued

To ensure that storm water from the CIty'S watersheds are safely dIsposed of, the CIty rely
on a number of works that protect It agaIllst floodmg The sewer system IS desIgned to
convey storm water to the Oued, two canals have been bUIlt to by-pass the CIty and
dIscharge downstream of the CIty III Oued AGGAY, and the streets are used to carry storm
waters to the Oued Two dams have already been bUIlt to dImlmsh water velocIty Culverts
have been re-sized, and trees have been planted on the flank of the hIlls to control erOSIOn

The SegUIas are also used to convey storm water to the agncultural fIelds, thus serve as
storm water sewers
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II SEFROU WASTEWATER DISPOSAL SECTOR PROBLEMS AND
CONSTRAINTS

2 1 Wastewater dIsposal system

2 11 Wastewater collectIOn

The sewer network does not have structural problems, It was deSIgned to be a combmed
system, but the adopted polIcy IS to extend It m new areas as a umtary system Among the
major problems that have been detected are

A Coverage problems

The present system does not proVIde coverage to about 40% of the populatIOn lIvmg m 5
neIghborhoods No program eXIsts to Improve coverage m non sewered areas by effectIve
septIC tanks

B Cloggmg problems

More than a kIlometer (1,170 m) of sewers are reported to be clogged The cloggmg
problem IS pnncipally due to solId waste bemg dIscharged m the system by the populatIOn,
carnage of debns by storm waters, lack of preventIve and curatIve mamtenance

C HvdraulIc overloadmg problems

About 780 m of sewers have been found to be undersIzed ThIS sItuatIOn adds to the
problems of street and house floodmgs dunng the ramy season

D

212

...

...

...

PhysIcal problems

detenorated and/or clogged manholes (28)
detenorated and/or clogged catch basms
absence of routme mspectIOn of system's elements and rehabIlItatIOn actiVItles

Wastewater treatment

The sewerage system has no treatment faCIlity and therefore causes many envIronmental and
publIc health problems III the CIty These are

... PollutIOn of Oued AGGAY, a tnbutary of Oued SEBOU
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PollutlOn of wells whIch are used for water supply

MosqUIto productIOn whIch IS a major nUIsance for the CIty

Uncontrolled use of raw effluent by farmers for Irngatmg all types of crops
mcludmg vegetables

Odor problems m the general surroundmgs of effluent and Its course
downstream

All these are factors that heavIly Impact real estate whIch are along the Oued

2 1 3 011 factory solId waste treatment

One of the waste produced by the 011 manufactunng plants located m SEFROU IS the
"margme" or the remams of pressed ohves These are presently evacuated as sol1d waste

214 Fmal dIsposal of the publIc svstem's effluent

The effluent that comes from the public sewerage system IS raw sewage These effluent are
partIally used by farmers who are located around or downstream from the sewer outfalls,
the Oued and the SegUIas ThIS practIce IS dangerous as It poses great nsks to publIc health
and partIcularly to farmers and theIr Immediate famIlIes who are dIrectly or mdirectly m
contact WIth raw sewage Moreover, the potentlal for contammatmg dnnkmg water from
neighbormg wells and foodstuff produced by fIelds Irngated wIth raw sewage IS great

2 1 5 Storm water dIspo-;al

The CIty faces grave problems of floods due to large quantItIes of run-off that use the streets
to convey storm water commg from surroundmg hIlls to the flver bed The mam road
between FEZ and SEFROU (RP 20) IS often flooded and clogged by debns for days after
heavy rams The reasons for these are

~ barren hIlls favonng eroSlOn of SOlI and rocks
~ clogged storm structures (culverts, catch basms, etc )

WhIle the CIty of SEFROU IS served by several preCIpItatIOn measurement and hydrographIc
statIOns, the development of a storm water management model for the CIty has not yet taken
place Many of the works that are bemg constructed run the fIsk of bemg mIscalculated
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22 Wastewater Management

221 OrgamzatIOn

The murucIpallty does not have the orgamzatlOnal structure to effectIvely manage the
eXlstmg wastewater system The present umt IS not structured to respond to the work that
need to be done for such a system Moreover, 11 does not have the work force to effectIvely
perform the reqUIred tasks of operatmg and mamtammg the a 53 km sewerage system, nor
does It have the eqUIpment to do so

2 2 2 Sector admmlstratIOn

The executlve and professlOnal staff at the mumcipahty have the responslblhty to make all
decislOns regardmg mumclpal pohCles, strategIes, and management of programs that need
to be planned or are establIshed for wastewater dlSPOSdl m the City However, bemg newly
elected or hIred, these managers do not have the trammg and expenence to deal wIth the
dally reqmrements of managmg such a system Therefore, declslOns are eIther made
erroneously, such as Impllcatmg the populatlOn m sewer constructlOn WIthout proper
guIdance and trammg, or not made at all Hence, there IS an urgent need to ensure that the
mumclpal declSlon-makers (elected or hlred/nommated) be properly tramed to deal WIth
the speCIfIC reqUIrements of wastewater system's management

2 2 3 Sector fmancmg

The average annual expendItures for operatlOn and mamtenance of the eXlstmg sewer
system per kIn of sewers for the past fIve years m the CIty'S wastewater system has been very
low (5,000 Dh) It roughly represents one fourth of the amount that a system of thIS SIze
should cost for operatIOn and mamtenance
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III

31

CONCLUSION & RECOMMENDATIONS

ConclUSIOn

WIth a length of 53 kms, the wastewater dIsposal system m SEFROU IS an Important
mfrastructure for the CIty It presently collects wastewater (domestIc, admmistratIVe and
mdustrIal produced m most quartlers m the CIty The sewer network Itself IS m good
condItIOn With a few hnes and appurtenances that need to be unclogged, rehabIlItated or
replaced/remforced The mam problem WIth the network has been ItS mabillty to collect
and dIscharge stonn water effectIvely m the Oued These storm water problems are due to
factors outsIde of the hydraulIcs of the present combmed sewer network In fact they are
due to erOSIOn of surroundmg hIlls that clog culverts and other appurtenances There IS a
need to establIsh a strong eroSIOn control as well as a ramfall measurement statIOn m
SEFROU Itself to proVIde relIable data m the future

As to the pollutIOn of the Oued AGGAY, a trIbutary of Oued SEBOU, It should be stopped
as soon as possIble It I'; a major source of water for IrrIgatIOn, ammals and human bemgs
downstream Therefore, all sewage from the mumcipal system need to be mtercepted and
treated before fmal dIsposal WIth a water defICIt for IrngatIOn dunng the dry season,
treated effluent from SEFROU should be valonzed The project to treat margme at FEZ
should be replIcated m SEFROU

In terms of sector management, there IS a good team of managers that run the mumcipallty
of SEFROU They are conCIenscous of the problems and are eager to address them
However, they lack the knowledge and skills m wastewater management to do so

The present orgamzatIOn, staffmg and eqUIpment at the mumcipalIty to deal WIth wastewater
problems are not nearly enough to have a servIce capable of operatmg and mamtaImng a
53 kms sewerage system that IS m full expanSIOn QualIfIed people engmeers and!or
techmcians, as well as skilled workers are needed to proVIde the baSIC servIces reqmred by
such a system An effectIve orgamzatIOn for such a servIce reqUIres at least dIrectIOn that
needs to be proVIded by a tramed and expenenced mumc1pal or samtaryjhydraullc engmeer,
a team or umt that handles CIVIl works (expansIOn and rehabIlnatlon eIther as comptroller
or Implementor as well as sewer connectIOns ImplementatIOn or supervIsIOn), and a team
or umt that manages functIOnal mamtenance of the system (systems mspectIOn, cleamng and
uncloggmg) Such an orgamzatlon would reqUIre a dIstmct servIce that would be qUIte
sunI1ar to the RADEEF servIce at SEFROU It must also have appropnate eqUIpment to

conduct the baSIC mspectIOn, operatIOn, and mamtenance work that the system reqUIres
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The present fmanclal resources that the mUnIcIpalIty has been usmg are not enough to
Improve the system or Its management capabIlIty Already, WIthout a treatment scheme, the
murnclpahty does not proVIde the funds necessary to perform lImIted servIces by a much
reduced staff Therefore, new funds must be acqmred through the levy of appropnate taxes
and tanffs, the sale of treatment bI-products, grants, government (central, provmcIal, and/or
local) SubSIdIes, and/or loans

As to the mstltutlOnahzatlOn of wastewater servIces management, RADEEF IS mterested
to take over that servIce from the mUnIcIpalIty and the mUnIcIpal authontles seem to be m
favor of such a take over However, RADEEF WIll only take the servIce over If they are
also gIVen m conceSSlOn the management of the electncity dIstnbutlOn system of the CIty
whIch presently IS managed by the OffIce NatlOnal d'Electnclte (ONE)

32 RecommendatlOns

In order to address the cntical problems and Issues regardmg the eXIstmg wastewater
dIsposal system m the mUnIcipalIty of SEFROU, the followmg recommendatlOns are made

321 Improve the knowledge and skills of mumclpal decI';lon-makers m lIQUld
wastes management

ThIS recommendatlOn aims at provIdmg the mUnIcIpal deCISIon-makers the knowledge and
gmde that they need to effectively manage such servIces whether they are to be dIrectly
proVIded by a mumcipal servIce under theIr management or by other entIty(Ies)
SpeCIfIcally, thIS recommendatlOn calls for the development of a wastewater management
gmde for mumclpal deCISIon-makers, the development of a lImIted semmar for muruclpal
decislOn-makers to test the gmde

322 Improve storm water dlspmal

ThIS recommendatlOn aims at addressmg the problem of storm water dIsposal m the CIty
SpeCIfIcally, It calls for the remforcement of eXIstmg sewers and canals that collect and
transport storm water from the CIty to Oued AGGAY, and the development of better
databases that could help planmng and deSIgn of effectIve storm management structures
Hence, a storm management model should be developed for the CIty to help them address
the problem Such a model would reqUIre the ImmedIate mstallatlOn of at least two
measurement statIOns m SEFROU

!u\11 \
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3 2 3 Improve and encourage the constructIOn of autonomous and semI-autonomous
systems

ThIS recommendatIOn mms at addressmg the problems of coverage as well as sewerage
system developmental problems m the CIty To that end, It IS found that the CIty must
delmeate areas that are appropnate to bUllt autonomous and semI-autonomous dIsposal
systems and encourage the people hvmg m these areas as well as housmg developers to do
so Cesspools must be abandoned as a technology and be replaced by septIC systems

324 Improve the phvsIcal state of the wastewater svstem

ThIS recommendatIOn mms at addressmg the problems posed by the current state of the
system SpecIfIcally, It calls for the rehabIlItatIOn and expanSIOn of the eXlstmg network and
the constructIOn of an appropnate treatment plant The recommendatIOns made In the
sewerage master plan whIch has been developed for the CIty should be followed The fIrst
recommended actIOn WIll be to prepare the fmal project and bId documents for the fIrst
phase of the master plan

325 Develop a management scheme for the Improved wa<;tewater system

ThIS recommendatIOn mms at establIshmg the most appropnate management scheme for
the murucipalIty The fIrst step WIll be for the mumclpal counCIl to come to an agreement
WIth RADEEF, or deCIde on another management scheme defmed by the master plan The
second step WIll be to conduct a feasIbIlIty study that would establIsh the recommended
management scheme for the system The thIrd step WIll be to establIsh the management
scheme once fully approved by the appropnate authontles

326 Improve wastewater dI'iposal servIces dehvery at the mumclpahty

ThIS recommendatIOns 31m at Improvmg the baSIC servIces that are presently bemg furrushed
by the mUnICIpalIty ThIS WIll be done through the Improvement of the capabIlIty of eXIstmg
staff In areas such as problems detectIOn, work schedulIng and supervISIon, sewer network
functIonalIty Improvement

3 2 7 Improve sector fmancmg

ThIS recommendatIOn alms at Improvmg revenue avaIlable to the sector The fIrst step WIll
be to defme the types of revenue that are avaIlable to the sector The second step WIll be
to conduct a cost reductIOn study In order to mcrease system's effICIency The thIrd step WIll
be to establIsh a model that could study system's effICIency and profItabIlIty
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