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Antxesustion

The following study was carried out by MIRAR: UND
HYODRUTECHNIR OMBN (ANT), tonsulting Lingineers in hosen,
Federal Republic of Germany, at the request of the

UNITLL NATIONS INDUSBSTRIAL LLVELOPHLAT ORGANIBATION (UNIW),
Vienna, for the KINGUUM OF MORUU(U and on behalf of the
Prefecture of the City of (asablanca.

The main objective of the study was to Jdetermine the moet
rational and economic system for refuse collection in the
city of Casablanca, with the help of computer technology
in order to ensure a regular and efficient supply of
household refuse for the city's compost plant.

Two experts, one on refuse treatment and the other on
electronic data processing (LLP), travelled to Casablanca
for five and four weeks respectively to collect the
existing basic data and elaborate it for their own
investigations.

However, when the team leader arrived in Rabat, the capital
of Morocco, he was informed by UNDP and the goverament that
the Casablanca compost plant had been closed down in April
this year because of intolerable environmental hasards

due to bad odours from anaerobic fermentation in the
compost plant,

At present the municipality of Casablanca carries out wmore

or less sanitcry landfilling near the boundary of Casablanca.
However, bLecause of the expansion of the human

settlements this dumping site will also have to be closed
soon,




e Prefectute of Cabablence fouesd a new site for dumping
the hoveehnld refuse. Uninttunately this dunping site wiill
be full within less *han twe years Of sanitary landfilling
end [0r Bubsequent yeats thete are ne plans for refuse

disposal at all.

With regard te the present siteat ion a new objeet ive wal
tormuiated in agteelnnt with the local euthusitics. Now
the eapert wission had o theeefold tash:

a. Analyne the prosibilitieos of ptimizing the collection
foutes for househo ld relfuse By electronic data plovess-
ing (BF)

b. Becommend suiteble oreeniset ion emi oquippent foe refuee
eollection

¢. Pocommend now lovet lvas, teluse trenefer stations, refuse
treatment feacilittes and refues Juiping siten.

Tor the optisisation of the «~ .4 | CEAT e, B Qa0 AFs8
was chuewn just to Bake an LUP test Tun and the present
study will show how the LUP can be applici to parte of the
whole of the city ul Casal lanca.

The recoamendatl lons CORCRtning argenisat ion and refuse
cuvllect ing vquipsent will consider dJuat sLing and contalnerd
a8 woll as the noteal vollection whiv los and special

oquipment .

Fog the further treateent of tiw wusshold tetuse of
Casablance, sams vomBent s will be Sade o transieof stativhe,
comgoet plants and sanitaery landtiiling a0 well as on ke
logation uf these vas ious Ltelme,

Pinally, the cnpeites would lihe tu thank all the pouple




ongagud with the problems of this study. W would like to
ontend owr special themke to the Rrefecture of Ceseblance
with 1ts Vepartasnt of Pubdlic Works and (ts swhdivisions
of Public Parke and Public Cleaning, who were not only
convetned (n the stwdy iteelf but also provided as much
poroonal aseistanve emi weeful information as possible.



Survey of the present sityation

geners] aspects of the city of Casablanca and its houashold
gefuse

Casablanca, with a population of about 1.8 million inhabitants,
i® not only the biggest town in Morocco but also the most
important centre of trade, commerce and industry. Nearly

half of the industrial capacity of the country is concentrated
there.

Due to its favourable position on the Atlantic Ocean and its
trade with overseas countries, the port of Casablanca has
become the greatest port in Morocco and the second greatest

on the African continent. 65 per cent of the country's

imports and 75 per cent of its exports pass through Casablanca.

Casablanca is connected to all the important places in the

country by well equipped railway lines and a good road
network.

As Casablanca has developed to its present importance only
during the course of this century - in 1907 the population
was only 25,000 - it is for the greater part a modern and
generously planned metropolis with commercial skyscrapers,
wide avenues and a lot of green areas and public parks. On
the other hand there is the Ancienne Médina with its narrow
streets and - since 1923 - a rew Medina also erected in the
traditional architectural style of Morocco. Along with the
town's rapid development in trade, commerce and prosperity,
the formation of a number of slums, the so-called ‘'bidon-
villes', on the outskirts was inevitable.




The climate of Casablanca is characterised by a dry summer

and a rainy winter season. The average annual rainfall in

the years from 1943 to 1972 was only 377.3 mm. The average
number of rainy days with over | mm was only 75 per year. '
More climatic details of Casablanca are shown in Table 1. In

spite of the small amount of precipitation and the few or

no rainy days, the relative humidity in summertime is also

high because of the humid air currents blowing in from the
Atlantic.

The geographical position of Casaklanca is 8° west and

34° north. At present Casablanca extends over am area of

150 sq.km. and hasa road network of about 1,300 km. The ex-
tension of the area alung the Atlantic coast in the east-west {
direction is 21 km and in the north-south direction about

7 km (see Fig. 1). However, a comparison of older maps with
the anticipated development clearly shows that the further
expansion of the urban area is directed towards the hinter-
land in the south. On account of this expansion, the kidney-
shaped form of the urban area will soon change into a more
or less square form.

The expansion of the urban area is accompanied by an increase
in population. From 1907 until 1960 the population grew from
25,000 to 962,000 inhabitants. That means that the population
was doubling every 11 years. Between 1960 and today the

annual growth rate was above 5 per cent and for the period
until 1992 the growth rate is estimated to be about 6 per cent.

However, this development will not be uniform over the whole
urban area. To illustrate the difference in population increase
rates, the town and its surrounding area has been subdivided
into 30 zones (see Fig. 1, Table 2).




At the moment zones 24 te JO are still outside the perimeter
of the town, Lut further esxpansion is enpected in the near
future, The detailed prnpulation development is shown in
Table 2. From this table it becomes evident that until 1992
the annual rate of population Increase within the present
boundary of the town will amount to 2.7 per cent whereas it
will reach an average of 10 per cent on the cutshirte.

In general, the production of household refuse depends on
the stardard of living, which can be actormined by different
parameters. Some socClo~econumic characteriatics (stated

in 1975) of the different arcas of Casab lanca are @given in
Table 3. For the number and pusition of these sectoss swe
rig. V.

Table 3 shows that sector | has the highest standerd of
living. It has the highest rate of working population, privete
cars and revenues and the lowest rete ~f bhicycles and of
persons per habitation,

Auditional and more detailud Lasic material can be found in
the 'Etude de circulation u. laine. Canab.lanca et Rabat',
volume ), prepared by Transroute, Rabat, in October 1975,
and the original data collection for this study which 1e
stored n magnetic tapes in the tecord otfice of Treansroute,
These sources would be a helptful data vasis 1 f LUP was te e
introduced for forecasting household refuse product tlon and
long=term plant location,

At present the household refuse prauced in Cesablance pet
day is estimated by the local authoritics to e B0 tons,
incl. refuse collected by the street swoepers. Refuse 1o
collected eve-y day throwghout the year and tiw quantity
collected per annum amounts to approximately 397,000 tome,
This figure and the actual number of inhabitants yleld a




pet capita tefuse prodwet jon of 161,55 hg pet yeer.

™e letter fiquie coabined with the standerd of living
10 an iapottent inden for further household refuese
produwct ton fortecadts.

retdee the guant ity for the proposed refuse treatment
donsity (o on laportant parameter. In the course of an
invest igation In thia respect the average density of
the hovsehnld refuse was vetermined as follows:

= in dunt-bing prepared for collection YO kq/a’
= in collection rontainets and collection vehicles
withouwt comptessing devices 4§65 he/nl
* in cvllection vehicies with compressing devices
%) g’ '

These dats differ conslueral.ly from Luropean figures
whate the dongity (8 much lower,

™is differonce 11 density (o due to the composition of
the sefuse, At Lasablanca tiw content of Lulhy refuse
oweh 48 tine, paching mater tala, ete, 18 very small. The
refuse mainly coneiets of wastes from the prepetation and
serving of ftood, vegetable and fruit maturiale. Analyses
of the compositlion of husehold refuse at the compost
plant of Lasellance phvwsl that the bulky refuse only
aounta to ) = § weight per cent and the lerric motals
40 not enceed | - 2 per cent. The motstute content , howe
svel, tanyges Leotwron ) and 68 per cent and |8 Lwice ap
hegh as tie kutopwanr fatlio.




2.2. premsat situatien of weaste hendiing

3.2.' |asal) eapects

The responsibility for keeping the town clean was
delegated to the Prefecture of Casablanca by the
sunicipal edict of Jlst March 1930, dealing with
public health, and the municipal edict of

ind January 1952, regulating the question of
responsibility for waste handling. The residents
are bound by the municipal edicts no. 17t of
ddrd February 1946 and no. 4/65 of

16th September 1965 to

keep their property clean

sweep the pavements

collect the household refuge in dust-bins
transport their rubbish to public dumping sites
not to dispose of waste in public or private
soads, squares or other public places

not to scavenge in dust-bins prepared for
collection or in refuse dumps.

Mowever, the last point is often neglected,
Scavenging in dust-bins and dumps is guite usual,
despite the sanitary and hygienic risks,.

3.2.2 [lnatitutional aapects

The Prefecture of Casablanca is well organized to
tulfil all its obligations and responsibilities.
The administration is subdivided into the
following 6 sectionm




1. General administration

4. Finance

3. Planning and construction

4. Public works

5. Economic services

6. Judicial, social and cultural services

The Department of Public Works, which is also in
charge of waste handling, is subdivided into the
following subsections:

1. Public street lighting

2. Sewage network

3. Public roads, traffic and traffic regulations
4. Superstructure work

5., Municipal garages and public parks

6. Maintenance of public buildings, general depot
7. Public cleaning services

Waste handling is carried out by two subsections:
all collection vehicles and bulldozers at the dumping
site including the drivers and the maintenance
gservices are provided by the municipal garages,
whereas the public cleaning services are engaged
with street sweeping, household refuse collection
and the running of the dumping sites.

The compost plant, which is not in operation at the
moment, is under the management of a separate firm,
the 'Société d'Exploitation et de Traitement des
Résidus Urbains', SETRU, which is also responsible
for the marketing of the compost. For each ton of
household refuse delivered to the plant the
Prefecture had to pay 6 DH.



2.2.3

The division of waste handling in the above-mentioned
way seems to be optimal and should not be altered.
Otherwise the public cleaning services would have to
install additional service stations for the
maintenance of the vehicle park and to build up a

new commercial subdepartment for compost marketing.

Financial aspects

The expenses for the public cleaning services are

covered by a general tax levied by the Prefecture

from every household for all public services, in

particular street lighting, waste water treatment,

road construction, maintenance of public buildings,

parks, solid waste handling, etc. Every year a new

budget is set up for each subsection of public works
according to the real needs of the different

subsections. Conseguently the expenses for public

cleaning are split up between the municipal garages

and public cleaning services. When the compost plant

was in operation a third amount had to be paid to the

SETRU. The actual cost of public cleaning is given in

Table 4. This table shows the cost of household refuse collec-
tion, including treatment at the dump, and of street sweeping.

In general the largest amount of the budget, i. e. 80 &,
is spent on salaries and wages. This may be accepted
with regard to the official programme to reduce
unemployment. However, as far as the municipal garages
are concerned, the relation between personnel costs

and equipment is vice versa. Here only about 40 per cent
of the budget is spent on personnel and the rest on
machinery and equipment. A more effective and

economical use of the refuse collection vehicles might
lead to a considerable reduction of costs.
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2.2.4. Organizational aspects

The city of Casablanca is divided into 11 sectors (Fig. 2)
which are again subdivided into a total of 64 circuits.
One (sometimes two) collecting vehicle and its crew is
responsible for each circuit. The choice of the collecting
route is left to the crew.

There are three types of collection:

- Collection of dust-bins by usual collecting vehicles
(with or without compressing mechanism and with a

capacity of 1.5 to 12 m3)

- Collecting of bins by little vehicles with three wheels,
so-called triporteurs, capacity about 0.5 m3. which
carry waste to containers located at specific points
for this purpose. This type of additional collecting is
usual in districts where the streets are too narrow
for other vehicles.

= In the slums the streets are also too small for the
usual collection vehicles, and in rainy periods vehicles
cannot pass at all. Therefore, containers where the
people can drop their waste are located at specitic

points.

All these containers are used also for the rubbish gathered
by the street sweepers.

The borders of circuits as shown in Fig. S are no

longer valid. Changes of vehicles in the past have caused
changes in the circuits with the result that the circuites
now overlap (an example is shown later) . Besides this,

some circuits consist of several disjointed parts, which
obviously means extra travel. The collecting vehicles make

1 or 2 trips a day in most cases. There is no doubt that

the utilization of capacity can be improved, since at present
the vehicles are by no means full on the second trip.



As & result of a triel amd erfror provedure worhed out
by the drivers, the colleoction routes themselvers ate
certainly guite goil. An enample is shown In chapter ).,

However, & revrganitetion of the circuites and allocat ion
of vehicles to citouite on the basis f optimised
collect ion routes would resuit in an essential reduction
in collect ing coste.

The location of comainers amd their respective capacities
should alec be analyseu with reqard to efficiency. The
present situation can be laproved Inh a way suited to the
iaprovisatory cheracter of the gotem, without ueing
sophist ficated methods.

feiscanel amgec)e

T™e section of peblic cleaning services 1n chatge of
stfeoet sweeping, household refuse collection end dunping
sites employs 1700 peaple, not Including drivers of
collection vehicies. A synapeis of the diffetent positions
of theee personnel 18 Qiven In the Myanigras below.

The Renagement 18 CoRBtituted by the cainrer of pablic
worke, the chief of public cleaning setvices and Wi
doputy, 5 bookheepers and 1! inppectors,

T™e inapectors are the chiefes of the collect lon sertors
(s00 Vig. 2) and are roaponsibic tor cleanliness within
the it sectore. They are assisted by supervisors and by
foremen who ate 10 chateer Of cithef sticct suweping,
rofuse collection of landfililing., Bome supwivisesrs ate
regponsible for caergency cases.
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™hie subdivision and subdivision of lebowt 18 shaown

in Table 3. In sector 111, which correspunds to seetolr
IX (see Fig. 2) refuse collection 18 cettied out pattly
by the street sweepets.

To support the official stall in its duties abowt 7%
labourers are employed and paid by the govetnment vwithia
the official programme to reduce unemployleat .

Techaical sapects

Preparation of refuse collection

As there is a daily collection of refuse in Canablanca,
the amount of refuse to be collected per persan of pet
household is relatively small and 80 18 the overall
capacity of the bins used.

In areas where the population density (e relatively low,
people have their household bins in the street or bring
their bins to the collecting vehicle when It announces
its arrival by blowing a hoen,

Where the population density is high enough, several
households have one larger bin which (s put in the street
at collection times or carried to the next cornet by the
inhabitants or the dustmen, in otder to reduce the distance
driven by the collection vehicle.

In both cases the bins are of all types and sines and

most of them are not special dust-bins but any available
type of containers.

In the slums there are containers of ) u’ capacity located
at some central pointa, where the inhabitents drap their
refuse,

—
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The bine ofe in genera) whneaesthetic and uniygionic. The
latyer ones ate vety cumbersume and thus reduce collection
efficiency. The provision of speciel dust-bins ouited to
the character of the respect ive refuse producing units
will greatly inptove the situation. An enalysis should

be made ~f the possibility f entending the habit of
saving vehicle travel by cattying smaller bins short
distances to cullection points by hend.

Col lect ion

Avcording to the different types of collection as mentioned

in chapter 2.2.4, these ate four different types of

vehicles:

. collection vehicles with compreseiny mechanioms (8-12 »

. collection vehicles without compressing Mechanioms
1.5-8 o)

. little vehicles on three wheels (‘'tripostewss’, 0.9 @

. container trangpost vehicles.

)

3)

Many of the vehicles are tather old and ate to be replaced
by new ones. The tendency is to use mote and BOFe COB-
presaing vehicles (1n 1976 21 new vehicles will be bought
by the municipality). Rowever, as household refuse in
Casablanca 19 very humid, there rtemains the technical
problem of how to cope with the waste watef which comes
out of the compressing vehicles and oven to a cottaln
etitont out of the other vehicles and the cantainess.

Traneler

Up to now ‘transfer stations', that s to say containess
located at ertain pointe, have boen used only by the
Itttle triporteurs. The loading of the containers, at
pregent done by shavel, could be improved by bullding o
tamp for the vehicles of a special hole tor the container.




In eddition, three transfer stations with compressing
mechanisms have been ordered this year., It is intended
to use one of them for the triporteurs of the Ancienne
Mbdina district and the others for the slum regions of
sectors V and V1 to avoid inefficient long travel
distances for the 3} uj containers used there. The use
of additional transfer stations might be a further
improvement. A comprehensive analysis should be started
to find out the optimum transfer stations and their
optimum locations.

Mefuse treatment

Until April this year the household refuse collected
was transferred to the compost plant at Oukkacha, in
the eastern part of Casablanca, directly on the shore
of the Atlantic Ocean (see Fig. 2). This plant {s
designed to operate in three lines according to the
‘Biotank System' developed by the French company SGEA.
The plant ~an handle about 700 tons of refuse per day.
I1f it weore entended by a fourth line the capacity would
be increased to up to 900 tons.

Pour processes are involved at the plant:
Preparation of refuse for composting
Prefermentat ion in biotanks

Pinal fermentation in high piles
Preparation of compost for sale

The collection vehicles dump their contents (nto a
bunher. A yantry-type crane brings the waste material
to a sifting station where the bulky refuse, such as
plastic foil, packing material, botties, rags, crates,
ete,, I8 separated for dumping. The ascrap iron is
sepatated by an clectromagretic device and subsequently




transferred to a scrap press which forms it into
compact blocks. After having passed the screen the raw
material goes through a double-rotor hammer-mill, where
it is reduced to small pieces. A conveyor system
transfers the ground material into the biotank where it
stays for about 3 weeks for fermentation. After this
procedure the raw compost is piled up in high layers
for further and final fermentation. About 3 to 4 months
later a second sifting is introduced in order to

separate the non-compostable parts and prepare the
compost for sale,

The experience of the last two years has shown that
neither the system of composting nor the location of
the plant suit the particular conditions in Casablanca.
Recommendations will be made under point 3.3.2.

At present the household refuse collected is dumped
in a more or less sanitary way in the south-eastern
part of the urban area (see Fig. 2).

The collection vehicles (with and without compressing
mechanisms and the containers of different sizes)
discharge their loads near the slope of the dump.

A great number of private scavengers try to sort out
anything suitable for private use or sale (paper,
plastics, metals, fodder, etc.). Then two bulldozers
shovel the load over the slope, between 3 and 4 m
high, and consolidate the surface of the dump by
moving forwards and backwards. A private firm is

commissioned to provide inert material for covering
the refuse layers amd a third bulldozer is engaged
in distributing this material. Unfortunately, the
quantity of covering material does not cover the
daily demand, nor are bulldozers always available




..'o

when required because of the shotftage of spare parts.
Thus the uncovered refuse is an ideal breeding plece for
flies and other contaminating insects.

The unhygienic and dangerous private scavenqging should
be prevented and it should be ensured that the refwee
is covered every day.

The distance from the present dump to the center of
the city is about 10 km, The problem is that the
vehicles collecting refuse in the western part of
Casablanca not only have to travel a distance of

1S km and more but that they also have to 9o through
the center of town with its heavy traftic.

80 a lot of time is wasted driving. Moreover, (A the
near future, the present dumy will have to be closed
and the location of the new dump (see Fig., 2) will
add another 2 km to the distance to be travelled.

As the new dump will also be full after ! years,
long-term considerations should be made concerning
the location of dumping sites and compost plants.
The optimum number, type, location and capacity of
treatment facilities will have to be determined with
reference to the areas to be served and tahing
transfer stations into consideration,.

S—
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tacept for In the slume househn ild refuse is collected every
day in Lassblanse vy house te house collectivns. In the
howeehnide small duet-bine of about 10 = U | are usval
and ate comsideted suliicient. In some areas, especially
whete the pupulat ian density ia low, these Lines are
depusited in the strects at collecting time or eloe poople
bring them outl when the dustmen afrive and blow their

hoen,

Whete the pupuletion density 18 high enowgh, larger bine
of wp to abuut WD | ere veed cuosswnally by several
famiites or even by several houses. Vhese Line are not

of a special typet ®oet of thes ate halves ot thirds

of oil barrels, olive barrels or similar cashs. Only very
fow apecial dust -Line are currently In use.

In moet cased the LIRS have hu Covel, B thete |8 ho
protection from bad odours. Uenetally, they have no
handles and thwrelore the Lullhier aml hoavier ones are
difticult and uncomfortable for the dustmen to handle.

At collection timwe tiw Line are stoud along the streets
and some aall streets even have their collection

POIRLS at the next cornes,the Jdust-Lins being carried

there by the callection cfew of the stivet inhabitants.
Consequunt ly tiw collection vehicle is not foroed to go
through svery street, and thus here I8 a4 reduction of route
longth and collecting time,
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The area covered by circuit no. 512 was analysed in
detail to give an idea of the present situation. The |
collection vehicle was accompanied on its route on
Tuesday 20th July, and on Wednesday 28th July, and i'
besides other data (cf. 3.2.) the numoer of bins was i
registered together with the total estimated capacity
of all bins in each refuse producing unit (defined as
a 'street section between two crossings').These sections
are shown in Fig. 3, while the number and capacity of bins
and the amount of waste produced per day by each section
is given in Table 6., The percentage distribution of
different sizes of dust~bins is given below,

capacity 20/1/76 28/7/76
1 ] ]
20 8.7 12.4
3o 12.6 11.2
40 19.7 22.1
60 47.8 40.9
80 9.9 11.6
100 1.3 1.2

In the alums, e.g. in sector VI (cf. Fig. 2), house to
house collection is not possible because the streets are
too narrow and in rainy periods not passable for cars at
all. Therefore containers of J nJ capacity are located

at a number of central points (see Fig. 4). The inhabitants
empty their household bins into these containers and the
containers are transported to the dump as soon as they

are filled up, Chapter 3.2. indicates the technical
equipment used, including containers and transport vehicles.

There are three vehicles in sector VI,each of which can
make 7 or 8 trips a day (in other asectors only 5 or 6)
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because sector VI is very near the presently used dump.
As 30 containers are in operation they can be replaced
and emptied nearly every day.

The present situation is by no means satisfactory. The
bins in use are

= unhygienic, unaesthetic
Household refuse in Casablanca is very humid (about
68 per cent humidity). Many of the bins used have
holes so that dirty water leaks out. The use of
cardboard boxes increases the problem. In addition
there are no covers which would help to retain bad
odours.

The open bins and boxes, many of them overloaded
80 that refuse even drops on the pavement, are
unsightly.

= uncomfortable, hard to carry
Generally the heavy bins have no handles. Thus it is
very hard for the dustmen to carry them to the
collecting vehicle, especially when they must be
brought out of the small street to the next corner
(as is usual in some streets). Because of the fact
that the bins are not uniform the use of automatic
or semi-automatic pouring mechanisms to facilitate
the emptying of the sometimes quite heavy bins is

not possible.

It is recommended that uniform dust-bins of only a few
different sizes should be introduced in the near future.

A thorough investigation is proposed to find the most
suitable bins for the different refuse producing units,
depending on the population density, population composition
etc. An expansion of the practice of carrying

bins by hand to save collecting vehicle travel should be
seriously considered (cf. 3.2.).



The necessary investmept in new bins can either be made
at the direct expense of the inhabitants or financed by
the municipality of Casablanca. To allow better control
by the local authorities the latter would be preferable.
A reasonable form of organization has to be found for the
communal use of bins by several households.

The provision of new bins should be undertaken parallel
to the renewal of collecting vehicles in connection with

the use of automatic or semi-automatic pouring mechanisms.

It should be pointed out that in the long run the procurement
of uniform bins is inevitable. An investigation as to the
most suitable bins will cost about DH 68,500.-- correspond-
ing to approximately 3 per cert of the necessary 1nvestment.*’
A non-optimum choice of bins would certainly lead to mis-
investment of a higher magnitude. In addition, appropriate
bins will without any doubt reduce collecting costs

(cf. 3.2.).

As regards the slums it has to be checked whether the
introduction of closed containers is possible (for hygienic
reasons); further, whether the number, location and
capacities of the containers are the optimum with respect
to collecting points, amount of refuse produced and location
of the disposal sites (also considering traffic conditions).
This optimization problem is of the type dealt with in
chapter 3.3.2., as 'plant location problem' and could be
solved most easily by an existing EDP programme provided
detailed data on refuse production in the slums were
available. But as the collection of these various data, as
well as the estimation of future refuse production, is

rather difficult,only short-term planning is possible and

it is likely that the cost reduction which could be achieved

®)y pH = 0.23 US 8
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would not be great. Therefore sophisticated methods are
unsuitable and intuitive ad hoc decisions of persomnel
accustomed to these problems should be preferred.

Apart from simple changes in the locations of containers,
improvements cannot be brought about immediately but omnly

in connection with the renewal of the old vehicles and/og
containers.
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Sefwes sullasiise

Ovganisation

Casablanca s at preoemt divided inte V! sectoss for
street cleaning and refuse colliection. Most of te
available data refer teo 1978 of wetlier, when the city
was divided Into 9 sectors. Parte of sectors |1 amd VIl
latet became sectors X! and X respectively (cf. Table 7).
Sectors 11 and IX Iindicete the pame atea which (g called
sector 11l (og street! swweping and sector IR for waste
eollection, The sectore are organiratinal wnite e
Bentioned (n chaptes 2.12.4.

There are three different modes of cullection: |

= howse to houwse collection with coliecting vehicles of
betwoen 1.9 n’ and V2 n’ capacity (see also 1.V) with
of without Conpressing mechanians. The col lection
vehicles tronapott the retuse to the dump: .

= house tc houwse collection with small collecting vehicles
(about ©.% a‘l without compressing sechan i eme wiich
carry refuse to strategically located cimtalness (used
for trans.er statjione),

= contaliner pervice, especially in thw slume, where people
bring their waste to contalners lovated at ceatral pointe
wvhenever they llhke,

Every sector has several circuits, which are the areas
sorved by one (in a fow cases two) vehivie and 1t crew,
All circuits of the city are shown In Fig. 9. In addition
overy sectol has a number of coatatners distr ibuted (0 Ite
area which are weed by the strept swers fa dropping their
swoepings, Iy the little col lection vehicles (as deoseribed
later) as transfer stations and by th: inhabitants of the
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slume for disposing of heir household refuse. The container
tranaport vehicles can make 5 to 8 trips per day depending
on the distance to the dump.

To ¢give an idea of the collection situation as it was in

May 1975 (9 sectors) the amount of refuse collected daily,
the vehicles used and the sise of the crews are listed in
Table 7. The data are taken from weight cards at the compost
factory. For some circuits no weight cards existed; there-
fore, the list is not complete. In addition the approximate
amount of waste transported in containers is given in

Table 7, .

Aquipment

There are four different types of collection vehicles
presently in use. These are

e compressing vehicles (bennes tasseuses) with capacities
of 10 and 12 m?

= vohicles without compressing mechanisms like ordinary

covered lorries with capacities of 8 nj. 6 u’. 4 u\J.

ond 1.5 n’ (bennes basculantes)
e Jittle vehicles on three wheels with a capacity of about
0.5 IJ (triporteurs) especially for very narrow streets

3

« vehicles for the transport of containers of 8 m~ and

) l’ (porte - coffres)
Por further details refer to Table 8,

Purthermore, there is a reserve of { 'bennes tasseuses',
10 ‘bennes basculantes' and 11 '‘porte -coffres’ to replace
any vehicles out of services due to repairs.
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In 1976 the following vehicles were to be bought:

16 'bennes tasscuses! (7 of 8 m3 capacity, 6 of 12 m3
and 3 of 16 m3)

5 'bennes basculantes' of 6 m> capacity

3 compactor stations of 17 m3 capacity each

’

If necessary, up to 20 private vehicles assist the
municipal fleet. They collect approximately 200 tons per
day.

The present tendency is to increase the number of vehicles
and to replace old vehicles by new ones with compressing
mechanisms and capacities as large as possible bearing in
mind the traffic situation (e.g. narrow streets in several
districts).

Problems

Figure 5 shows that the circuits, the areas served by
individual vehicles, are sometimes disconnected (e.g.
circuit nos. 285, 135, 222). Certainly this situation
can be improved by a reorganization. Since 1975, when the
circuits were fixed as shown, some new vehicles have been
taken into use and therefore most of the circuits under-
went certain changes. So numerous obviously non-optimum
situations arose where circuits even overlap. A situation
like this is shown in Fig. 3 for the example of circuit
512 (vehicle 512).

The refuse in the refuse producing units which are not
numbercd is collected by vehicle 398 (of circuit 398). But
these units could also be served practically without
additional travel (cf. routes in Fig. 6) by vehicle 512
This would reduce the collection route of vehicle 398 by
about 3 km or 25 per cent. The total length of the
collection route of vehicle 512 is about 12 km, ex-
cluding the distance from the depot to the circuit and
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from the circuit to the dump.

There is no doubt that the collection vehicles could

make better use of their capacity. To give just one

example, in circuit 512 on four days per week - Tuesday,
Thursday, Saturday, and Sunday - only one trip is necessary.
On the other days of the week a second trip has to be made
for collecting about 1.6 tons only.

The trips on two observed days which characterize the
situation are described below.

20/1 28/7
1st Trip and Trip
time | km (speedoq time| km time Km
meter)
Departure
bDepot 6.55 | 28 975
Pick up the
workers 7.00 | 28 977
Begin collect~-
ion 7.05 |28 979 7.32| 694 | 9.41 | 720
End collection 9.12 |28 99 9.05| 704 {10.06 | 722
Arrival dump 9.30 | 28 999 9.17]1 712 |10.25| 730
Departure " 9.27| 7112
Length of
collection route 12 km 10 km 2 km
total 12 km
Collection time 2 h|7 min, 1 b 33 min. 25 min.
tota min,
Refuse collected 7 200 kg 6_3C0 kg 1 600 kg
Tota g




The collection times given above, i.e. the efficiency of
the collecting crew, should be regarded with some
reservation, because the dustmen being observed were work-
ing as hard as they possibly could, which they would be
unlikely to do normally. Therefore the normal efficiency
may be somewhat lower. But even then, the circuits could
be enlarged to achieve better utilization of the capacity
of the collecting vehicle without overburdening the crews.

Circuit size depends on the efficiency of the vehicle used;
this again depends on the type of area being served and
the collecting routes to be followed. That means that
decisions on circuit dimensioning, vehicles, crews, and
collection routes have to be made simultaneocusly because
the basic parameters are very closely interlinked. There-
fore, a reorganization of the circuits and collection routes
with reference to all these factors is highly recommended.

A technical problem arises from the compomition of the
refuse.Because it is extremely humid, dirty water comes
out of containers and vehicles, especially of those with
compressing mechanisms. A technical solution should be
looked for to avoid this leakage.

Optimization

The consultant has already developed a computer programme
for optimizing refuse collection, presenting solutions to
the problems of

- how the circuits should be chosen,

- which type of vehicle should be used, together with
what crew size,

- which collection routes should the vehicle follow
within its allocated circuit.
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The prograsme input is based on refuse product ion uaite
defined as street ‘sections’ (as indicated by numbers

in Fig. 1). For each section the type and number of bine
have to be registered (cf. Table 6) and the distances to
the neighbouring sections have to be mesasured considering
traffic conditions like one-way strects etc. There 18
some further information to be collected, but it is not
necessary to 9o into details within this report.

There is a data collection procedure developed according
to the LUP programme. Lxplaining this procedure will be
part of the training section.

The routes now used by the vehicles are those reached

by the drivers after a long ‘trial and error' peocess.
The routes developed in this way are, of course, at least
very nearly optimum.

Por circuit 512 the applicability of the programme was
tssted without taking into consideration the possibility
of changing circuits or vehicles. The routes celculated
with the aid of the computer are shown in Fig. 7. The
superimposition of the relsvant parts of Fig. ) and
Fig. 7 i{s showm in Fig. 9.

As was supposed only small changes were sugqested and
only a marginal reduction in the length of the collection
route was achieved. But it was proved that the pro¢raame
supplies good routes and that it is suitable for the
cond.tions in Casablanca,

It should be emphasized that the programme cannot signi-
ficantly improve the routes taken at present, ae they are
almost optimum. But it can - and is vequired to - reor-
ganize refuse collection, that ias to say define circuite
and allocate vehiclss and crews on the basis of optimue
toutes. Of course, the routcs themselves are comput er
output too.

A o
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A8 already mentioned before the reorgenisation of
refuse collection has to Le cerried out step by step.
A9 shown in chapter 2, Casablence is in the process of
e rather dynamic develogment, so that tie refuse
situation will change rapidly as time goes on.

Therefore, i1t would not atd the municipality sufficiently
{f the proposed calculations were only done once. Rather
the progyramme has te be run at least for parts 01 the
eity whenever significant changes occur (n refuse

product fon or in equipment for refuse collection or

in traffic conditions. With regard to small changes it
can be assumed that the drivers will react appropeiately
theameelves.

Therefore, it is intended to implement the programme on
a computer in Casablanca and to train a Moroccan stafft
for euilecting and updat ing the data and handling the
Progr amme .

According to & conversation with the Chef Lepartment
Contre .rdinateurs, Mr. Mohamed Bennani, it will be no
problem to implement the progremme on the local 1WM
cumputer., Un the other hand, the RA. (Regie¢ Autonome de
Distribution d'kau et d'klectricitéd) is going to acquire
a new honeywell-Bull computer. As confirmed by experts
only slight changes of the programme: will be necessary

in order to use it on this computer, which would be less
enpunsive for the municijalitry.

To imploment the prograsme and to train the necessary
Mosoccan staff it is intended

- to have the data for the first sector of the eity
collected Ly the Moroccan staff under the supervision
of consultants
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e to have the first computer evaluations in Germany,
while the Moroccan staff is beginning to collect data
for a second sector,

- to check the data collected for the second sector and
to implement and run the programme in Morocco at the
same time familiariszing the Moroccan staff with the
hadling of the programme,

- to advise the Moroccan staff on request during further
data collection and computer runs.

There are no special requirements concerning the quali-
fication of the staff, For data collection in Germany
students were sucocessfully employed. The employment of
students for similar work is usval in Motocco too.

Special problems

In some districts (e.g. Nouvelle Médina) the streets
are very narrow so that the greatest problem is to find
the most suitable vehicles. They must be small enough
to pass through the streets, but as large as possible
in order to have a high overall efficiency bearing in
mind the long way to the treatment plant. In these
areas a very thorough investigation of the street net-
work will be necessary. Strongly linked to the search
for suitable vehicles are questions about the utility of
transfer stations (cf. 3.3.1) and sujtable locations
for bins (see below). This, of course, applies for
other districts as well, Lut the solution of the problems
considered is most urgent for districts like Nouvelle
Medina and will result in particularly pronounced
fmprovomcnts there,




As to the levetion (and type) of Lins it has already
been mentioned that it is usual for inhabitants ot dust-
men to carry bins out of some streets to the nent cornes
or, {f the Lins are only small, to the vehicle iteelf.,
Even {n districty with a Jood street network,

where every type of collection vehicle can pass throuwgh
all the streets, clever planning and orqenisetion to
exnpand this habi. might shorten the collection routes
considerably, especially in arvas of ohe<way streets.

In districts with a weak street network (lihe Nouvelle
M8dina) it would {n addition allow the use of larqger

vehicles (f it were not hecessary to drive through
RAFYOW streets.

In both cases, the effictency of vehicles would increase;
their capacity would be bettor utilizsed and the numbes
of vehicles required would he reduced, The personnel of
the then superfluous vehicles should be employed as an
advance crew for carrying the Lins. This, however, will
be extremely difficult with the Lins used at present .,
Nere again, the matter of providing suitable bine should
be pursued.

lavestigatione of this ..ind will be supported by
iterative use of the collection optimisation programme.

The proposed training programme will include instruction
on these aspects.

Parts of the district Ancienne MNeiina have suoh narrow
streets that collection is possible only with very small
vehicles (triporteurs).

The collection routes must be chosen every day aocording
to the current situation. An improvement as regarde the
Preparation of refuse for collection may be possible,

@8 in Nouvelle Médina. But for the moment the application
of the optimisation programme does not geem very useful.




O

.“.

In the slums, whete Untainers are uoed by the in-
habitants, o preblen of optiniting collection routes
arices. instead Che numbet , lovetions, and capauities
of the containers (cf. 3.V) ohould be studied.

™he reorganisetion of refuse collection as desctibed
above will lead to an estimated reduction of about

Dl ¢8%,000.-- ({n anmval ool lecting costs, by redusing
the numbet of veRiclies in aperation, A reduction of
pereannel s aleo pnesible through the measuces pro-
posed but, at least in the neer future, this is aot
desisable becanse It wuld by no meeans contribute to
the national ocbjective of maintaining of LACTeRsing
onployment rates.

It is estinated that the training of the Noreccan
stal! and the supplying of suitsble EDP support will
togethet cost apperoninetely DN 600,000.-- iacliuding
proge amme |iceonce fees.
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fefuse trsathent
TEansfer Stetions
At present most sectors have some 'triporteurs', little
collecting vehicles with a capacity of about 0.5 n’ (see

chepter 3.2.). These vehicles are used in addition to

the larger collection vehicles (one for each circuit) and
are independent of circuit borders. They carry the collected
refuse to containers which are alsoc used by street sweepers
and the inhabitants themselves.

S0 the containers serve as transfer stations for the
triporteurs. The illustation in Fig. 8 shows the situation
in the Ancienne Médina where there are three triporteurs
which carry the refuse to three points where containers
are located. The allocation of triporteurs to containers
and the routes taken are up to the personnel.

The 'transfer stations' are simply places where the
containers are deposited. The refuse is discharged on to
the ground by the triporteurs and then shovelled into

the container. By simple technical means, e.g. building

a ramp or sinking the container into the earth, this
transfer could be made much easier, But often the locations
are only available for short periods, e.q. in areas where
reconstruction {s under way.

There are in addition many small collection vehicles, some
with a capacity of as little as V.5 nJ, and about 170
containers of ) u’ capacity. As the distance to the
presently used dump is on average about 10 km, it is not
very efficient to transport these small containers to the
dump or to drive the little vehicies such a long distance.




For this reason the municipality of Casablanca intended

to buy three compressing stations with a capacity of

17 m3 each at the end of this year. With the compressing
ratio given as 1:3 about 50 m3 of collection vehicle loads
could be transported to the dump in one trip. But it has
to be mentioned that refuse in Casablanca is already very
dense (in the bins about 330 kg/m3, in containers up to
465 kg/mJ) so that the given compressing ratio might not
be applicable in this case.

Furthermore, the problem of waste water should be kept
in mind. There will be a considerable amount to cope
with.

Of the three stations already ordered, one will be used
in the Ancienne Médina (Rue Gounod), one in the slums of
sector V and one in the slums of sector VI. An investigation
should be started to find out if the use of further transfer
stations would lead to further savings. An analysis must

be carried out to determine the type of transfer stations
to be installed at which locations and to serve which
areas. This optimization problem is of the type ‘plant
location' as described in the next chapter for the
optimization of compost factory and dump location. Of
course, an analysis of the efficiency of the first three
stations bought will be very instructive for the purposes
of further planning.

The optimal use of transfer stations could reduce
collection and transportation costs by up to 20 per cent,
as has been done in other countries. The costs of the
investigations recommended are included in the cost
estimates fcr optimization of the treatment plant location
given in the next chapter.




3.3.2. Treatment plants

As well as for the transfer plants (3.3.1) decisions have
to be made on the number, locations, and capacities of
treatment plants such as compost factories and/or controlled
dumps and also on the definition of the area to be served
by each plant.

Plant costs (per shipped unit) generally decrease with
increasing plant capacity. Transport distances depend on the
cizes of the areas served. As the sizes of these areas are
proportional to the plant capacities, the decrease in plant
costs runs parallel to an increase in transport costs. The
minimum overall costs may be found as shown schematically

in the figure below, by choosing the optimum number, locations
etc. of plants.

Cost/ton

overall cost

transportation cost

treatment cost

4 Pplant capacity =
dimension of
area served

Decisions on solid waste management system should be optimum
not only according to the present situation but also for

future needs. The solution to be proposed should therefore be
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as dynamic as the environment concerned. That means that
any solution envisaged should be a phased plan covering the
next 20 or 30 years and adapted to the expected or planned
development of the city.

This development will influence

- availability of locations for treatment plants
- plant costs

- amount and type of waste produced

- compost demand

- traffic situation

- collection and transportation costs

All these are parameters which will determine the optimum
solution.

Locations for treatment plants

To find the best solution it is necessary to have a sufficieat ,
number of locations available for plants. The locations should
be situated such that no danger (e.g. contamination of ground
water) or inconvenience (e.g. dust, bad smells) for the
inhabitants are to be expected. They should therefore be at a
certain minimum distance from buildings, depending on wind
velocities and directions, and should not be located in areas
where the ground water is used. Besides that there are

numerous further criteria regarding environmental protection,
which have to be checked before a location can be said to be
suitable for a plant. Bystems of criteria for the selection

of potential plant locations have been developed by the
consultant and various authorities in Germany and are available.
These systems or one of them may be applied tu the situation

in Casablanca, possibly after slight changes in some points

due to particular circumstances.




Plant coete

it 19 necessary to hnow the coets for several ditferont
capacities for every possible type of plant at every
potential location. As reqgards technical and persoanel
equipment there are general standards which s uld be
cheched @8 to their validity for Casablanca. Costs foe
installations and personnel can easily be estimated taking
the expected evolution of costs into cereful consideration.
in eddition the cost of the site itsell and of developing
the location (road, weter, electricity) has to be estimated.

Amount and type of waste produced

In Table 7 the smount of waste in the circuits s showa for
the year 1975, This gives an tdea of ). centers of waste
production. Due to transportation cost the amounts of waste
and the location of the different waste producing uaite
(eircuit, street or section) strongly influence the optisum
locations, capacities, etc. of treatment plants. If the
snalyses proposed in chapters J.V. and ).2. are carried out
a very good and sufficiently detailed data basis will be
available (2 the status yuo situation,

Otherwise vehicle woighing woulu 4yive a 1 xiating of Lhe
figures shown in Table ' as a fairly rowgh besis for the
optimisation of plant locations.

Nowover, the amount of waste produced by a city is always
changing. It may be fovecasted for the whole city by trend
oxtrapviation or similar methuds. VYet, as plant location
domands locally detalled data, torecasting is necessary for
the individua) waste producing wnits, Tremd extrapolation
or similar wethods oould not be used even 1f thete were time
series (vom the past, because the expected or planned
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soc jo~economic development of the units may be unsteady and
Quite different from development in the past.

On the other iiand, the amount (and composition) of waste
produced in a unit depends on the socio-economic structure
of the unit. Correlations can be found by means of available
programmes. For instance in the Munich area the consultant
found a very strong dependence of the amount of waste on

population density and employment in two different economic
sectors.

The report of the study
LTUDE DE CIRCULATION URBAINE - CASABLANCA
performed by TRANSROUTE gives an idea of the socio-economic
data vhich are available. For the status quo sufficiently !
detajiled data exist on

= anumber of inhabitants
= sise of households

- age of inhabitants

= employment

- professions

 type of habitations
= sise of habitations
- gevenues

- mobility

Projections of the number of inhabitants have been made up
to 1992. The other parameters have not yet been forecast.

With the status @Quo data a correlation function could be
doveloped by means of available programmes. It will show
whioh of the above-listed parameters have significant
fafluence on Lthe amount of waste. Only these parameters need
thea be forecast to allow the application of the correlation
function for the calculation of future figures. The function




- 39-

itself will be subject to slight changes as time goes on,
with respect to changes in social habits.

In addition estimations of the development of waste composition

will have to be made to ensure the applicability of the
proposed techniques for the future.

Compost demand

In the same way as waste production influences the selection

of the locations of plants in general, compost demand influences
the location of compost factories according to the distribution

costs for the compost. An analysis of the compost market in-
~cluding its development is therefore inevitable if compost
plants are still taken into consideration.

Traffic situation

For optimizing refuse collection (3.2) the road network will
be analysed in a very detailed manner. The possible locations
for transfer and treatment plants have to be considered in
connection with this network in order to give information
about distance and travelling time from waste producing units
to the potential plants.

Transportation costs

The cost per distance or time unit may be easily derived from

the budget calculations. Transportation costs can be calculated

with these unit costs and the travelling times or distances.

With all the necessary data mentioned above a software package
(developed by the consultant) can be run to find out the

optimum number, types, locations and capacities of future plants

together with the optimum area they should serve.




According to the experience of the consultant, plans
elaborated with EDP support as described above will lead
to solutions with overall costs at least 10 per cent lower
than those of 'handmade' plans. The elaboration of these
plans is estimated to cost about DH 515,000.~-~ if the

data is collected as described in chapter 3.2. The
available software package should - in contrast to the
optimization programme for refuse collection - preferably
not be installed in Casablanca because updating of plans
will be necessary only every 3 or 4 years and the installa-
tion of the package and training of counterpart staff
would be comparatively expensive.

. Updating services, however, could be guaranteed for a
relatively small fee s0o long as input data are presented
in a consgistent form,

Recommendat ions

The Prefecture of Casablanca can dispose of the refuse
only by

controlled dumping or

composting

Because of the specific composition of the refuse
(high water content) incineration is not at all
advisable. On account of the inevitable environmental
pollution, the refuse can only be treated and disposed
of properly outside densely populated areas.

For controlled dumping the site must make adequate
allowance for expansion in order to cope with the
amount of refuse collected. Composting only requires
a certain area, but a well organized compost market
is indispensable. Formerly Casablanca has employed
both methods of refuse disposal.




The compost plant was in operation for a few years
only. It had to be closed down for two reasons:
the location of the plant
the composting system

It was a considerable mistake to establish the compost
plant directly on the coast even though the Oukkacha
area is an industrial area. As the plant is right in
the east almost every vehicle had to pass the center
of town with its heavy traffic. Apart from this the
distance and time that the collection vehicles had to
travel were considerable, in addition to which the
constant wind blowing in from the Atlantic polluted
the entire urban area in the east with intolerable
odours from the plant.

Furthermore the system chosen for composting with its
high piles of refuse did not take into account the
local refuse characteristics. The biotank system may
be successfully used in France and other industrial
countries where the refuse collected has a far lower
water content than that of Casablanca. For Casablanca,
however, the consultant would recommend only two
composting systems:

Windrow composting with small windrows and frequent
turning of the rows (as practised in Rabat);
The Brikollare System.

As far as the first alternative is concerned the
consultant would recommend that refuse grinding before
fermentation is abandoned.



.‘3-

In the absence of an approved composting system in
Casablanca the consultant would recommend the erection
of a pilot plant with a relatively low capacity
initially, as this could easily be extended {f positive
results were achieved. However, it must be emphasised
once more that any location for either composting or
sanitary landfilling is acceptable only if situated
outside the residential areas.

In accordance with this and bearing in mind that the
urban area will develop as stated in chapter 2.1.,
the optimum location for refuse treatment will be
somewhere in the south of the town.

From the point of view of compost marketing it would be
best to have two plants, one in the south-eastern and
one in the south-western part of the urban area.

In this case, with an optimum allocation of the refuse
collection districts to one or other of the treatment
plants the distances travelled by the collecting vehicles
could also be optimised.
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feyiey and BEGEOSALS

The aim of the present study was to determine wvhether the
application of EDP for the reorganization of household
refuse handling in Casablanca is feasible or not.

From the legal, institutional and personnel point of
View in general, the system of waste handling in Case-
blanca works well. However, from the point of view of
hygiene, working conditions, organisation, equipment,
and economy some improvements are desirable.

The main field for the implementation of these improvements
is that of refuse collection. An optimization of the use
of collection vehicles would save a lot of money. An
optimum reorganisation of the service areas together with
an optimum allocation of vehicles to these areas will enable
vehicles to be used to their full loading capacity. In
this way the number of collection vehicles can be reduced
and the collection - or transportation - routes can be
shortened as well.

For reasons of hygiene and better working conditions the
dust bins should be standardized and have a cover attached
to the bin to avoid unpleasant smells.

Strategically located transfer stations with compressing
devices into which the ) -3 containers can be emptied

will save transport vehicles and shorten transport routes.

The application of EDP for the above-mentioned improvements
is considered to be feasible and is to be recommended.
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In the following a summary of proposed investigations i@
given together with apptoximate dosts and approximate
benefits. For all the work certain support from the
Motoccan authorities would be necessary. Therefore only
special ised personnel requirements are mentioned. Within
the first work package the main data basis is to be
produced. These data are necessary before the second and
third work pachkages, referred to as ‘additional' can be

undertaken.

Reorganization of refuse collectiont

Inplamentation of computer programme, training of staff
for data collection and handling of programme, super-
vising data collection and running the programme for two

sectoss.

Cost: ol ‘m.mo"
+ 30 man-wonthe Moroccan personnel

senefit: Reduction of collection costs by about
DN 685,000,=- per year |

Mditionals

Invest igations on suitable bine in accordance with the
reorganisation

Cost: UM 68,500.== (about ) per cent of necessary
investaent)

Benefits Avoidance of misinvestment, amelioration of
hygione and working conditions



o4y =

Mditionals
long-tern plan for treatment plants and transfer otations

Data preparation, refuse production, forecasts,
optimization of plant type, number, locations,
capacity, and cetchment areas of each.

Cost: DM 351%,000.--

Benefit: Avoidance of misinvestment, guaraantee of
best solution which, according to enpetience,
leads to at least 10 per cent lower costs
than plans made without LDP support, i.e. in
in this case econamies of about DN 1,712,000,

per year.

A preliminary time schedule for the execution of the
nocessary activities is given below.
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The Chef des Traveaux Municipeaux and the Chef de
Division de Nettoiement of Casablanca have declared their
readiness to prepare the next step for the reorganiszation
by collecting data, information, and material and by
starting work as far as possible.

Thete we give here a list of items which would be very helpful at
the beginning of the reorganization. Detailed instructions
concerning the individual items will be given directly

to the municipality as soon as the intention of beginning
the next phase is announced.

These items for action on the part of the municipality of
Casablanca are:

1.

2.

5.
6.

Preparation of town plans (if possible on scale 1:1000)
containing information on the present situation and

the forseeable development of traffic conditions and
settlement.

Estimation of the distances between every two
neighbouring crossings (in accordance with specific
instructions).

Preparation of detailed information about foreseeable
or planned populaticn development.

Preparation of plans concerning hydrogeology and land
use, also for the area surrounding Casablanca.

Estimation of possible compost demand around Casablanca.

Identification of possible locations for transfer and
fcr treatment plants,

Detailed description of the immediate neighbourhood

of these places with respect to land use, type of
settlenent, type of buildings, population density, etc.
with the aid of a questionnaire which will be supplied
to the municipality.
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Table 63

Number and Size of Bins and Total Amount of

Daily Refuse in the Yarjious Production Units

(referring to Fig. 3)

Observation_20/7/76

Section Total
No. 201 30 1 40 1 60 1 80 1 100 1 amount (1)

2 1 1 3 6 1 - 610
k 2 - - 1 2 4 660

4 - 1 1 6 4 1 850

5 1 2 - 3 - - 260
6 - 1 1 3 1 - 330
7 - - 3 2 2 - 400
8 2 4 1 4 - - 440

9 - - - 1 - - 60
10 - 1 3 - - - 150
11 - - 3 2 - - 240
12 - - - 2 4 1 440
13 - - - ] 4 1 540
14 1 - 2 - 2 1 260
15 - - 1 3 2 - 380
16 - 2 - 3 - - 240
17 1 1 - 2 - - 170
18 1 1 p ) 3 - - 310
19 - - 8 3 - - 500
20 ) - - - 1 - 100
a1 1 - 1 2 2 - 340
22 - - 1 -2 - - 160
23 - 4 3 - 1 - 320
24 - - - 2 1 - 200
25 1 - 2 3 2 - 420
26 - - 2 6 - - 440
27 - - 2 2 3 - 440
28 - - 1 ) 4 - 420
29 1 1 - 5 - - 350
30 - - - 1 - - 60
31 2 5 2 4 - - 510
32 - - - 7 - - 420
33 - - - 4 1 - 320
34 1 - - 1 - - 8o
35 - - - 4 - - 240
36 1 4 2 12 - - 940
37 - 1 1 2 - - 190
38 2 2 1 3 - - 320
39 - 2 - 7 - - 480
40 - - - 6 - - 360
41 2 1 1 - 1 - 190
42 - - 1 1 - - 100
43 - - 2 2 1 - 280
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N
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w
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Table 6: (continued)

Observati 0/1/76

Section Total
No, 20 1 301 40 1 60 1 80 1 100 amount (1)
Totals

from pre- _

vious

pages __2' . Mo 0 W . ® e A
4 - - 1 - - - 40
45 - 2 - - - - 60
46 - - - - - - -
47 - 2 2 - - - 140
48 - 2 2 3 2 - 480
49 - - 2 6 - - 440
50 - - 1 1 - - 100
51 - - 2 12 - - 800
52 - - 1 S - - 340
53 - - 1 2 - - 160
5S4 1 - 1 [ - - 540
L1 - - - 7 - - 420
56 2 2 1 - - - 140
57 - 4 2 - 2 - 360
58 - - - 1 1 - 140
59 - - - 2 - - 120
60 1 - 1 2 - - 180
61 1 4 4 4 - - 540
62 1 - - 2 - - 140
63 - - 2 4 - - J20
64 - - - 2 - - 120
65 4 - 2 s - - 640
66 3 3 4 [ - - 790
67 - - 2 2 - - 200
68 - - - - - - -
69 - - - 4 - - 240
70 3 1 1 4 - - 3”70
12 - - 2 2 1 - 200
73 - - - - - - -
74 - - - - - - -
75 - - - - - - -
76 - 2 2 - - - 140
17 - - - - - - -
78 - - - - - - -
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[
[
F o |
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amount (1)

Total
80 1} 100 1

60 1

01

and $is9 of Bins and Total Amoung of

Ref
1

Jo

(referring to Fig. 3)
1

(continued)

N
Da

20

Section

No,

920
$30
L ded
"0
0
400
"o
1%
190
340
460
620
320
540
300
120
300
760
120
400
%0
160
©
0
300
400
400
20
300
320
"o
60
160
40
40
1%
500
100
460
10
160
0
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I1akis §: (continued)

Shaaxyation 28/1/1¢

Section Total

No. 0 1 01 ¢01 60 1 80 1| 100 1 amount (1)

Totals

from pre-

Vious " a % ) 1} ¢ 16,210

m“ L X X X Ir X 2 K X I X N ¥ § ¥ ¥ % ¢§ ¥ ¥ 3 ¥ % ¥ ¥ X X X %3 J Y I I XYY R Y ¥ rry ¥ 2 3+ ¥y Xxyz 1 B 1 3
(1] - - ) ' - - 100
“ - - ™ - - - -
[ }) 2 ] ) - - - 110
4 4 | ) 3 - - 300
"» ] ) ) S é - $%
) ] 1 - - ) . 1%
1] - ) ¢ ¢ ] - 710
¥} - ) - 1 | . 3%
’l - - - ] - - 60
“ - 3 ‘ a - L d ’w
98 - - 2 3 ] - 30
“ ‘ - ' - - - '“
" I - ’ - ‘ - m
[T - - - ' ] - 1400
) | ) | [ ] - - 3%
3] 4 | ) 3 | - 300
6 ‘ . 2 1 - - 220
¢) ) - ] ) | - 200
64 - ) - 3 - - 2%
1 1] - b ) ¢ ? - - 610
1 ) ' 3 ¢ ¢ | - 7%
3} | | - | - . 12
‘. - [ J - - - - -
1) . ' ) - ] 1 4%
? - ) 4 - ) - 260
7" ' 3 [ - - - 4
72 - - ) ) ) - 10
” - - | - - - &0
7 - ' ' 2 - . 180
73 . 1 - 1 ) - 17
% | | 2 - - . 1%
n . - . ' 2 - 260
,. P - ‘ - - - ”
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120 178 (1 S 24,360
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