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PREFACL

In response to the request from the Government of the Kingdom of Morocco, the
Government of Japan decided to conduct the Study on the National Guideline for Solid
Waste Management for the Kingdom of Morocco and entrusted the study to the Japan

International Cooperation Agency (JICA).

JICA has sent to Morocco a study team headed by Mr. Masato tho; Dicector
of Environmental Department, EX Corporation., Ltd., three times between January
1996 to May 1997,

The team held discussions with the officials concerned of the Government of
Morocco and conducted field surveys in the study area.  After the team returned to

Japan, further studies were made and the present report was prepared.

1 hope that this report will contribute to the promotion of the project and to the
enhancement of friendly relations between our two countres,

1 wish to express my sincere appreciation to the officials concerned of the
Government of the Kingdom of Morocco for their close cooperation extended to the

team.

August 1997

yaRe

Kimio Fujita

=

President
Japan International Cooperation Agency
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THE STUDY ON THE NATIONAL GUIDELINES FOR SOLID WASTE
MANAGEMENT FOR THE KINGDOM OF MOROCCO

INTRODUCTION
i Objectives of the Study

The objective of the Study is to strengthen the capacity of solid waste management at
both national and local levels. This study has been executed by Japan International
Cooperation Agency (JICA) based on the request from the Government of Morocco.
JICA commissioned the study to a joint venture comprising EX Corporation and
Yachiyo Engineering Co., Ltd. The joint venture has organized a study team
comprising of 11 specialists. The Study has been conducted jointly by Japanese
consultants and their Moroccan counterparts.

The study period was about 18 months from January 1996 to July 1997. The Study is

divided into two phases, the first phase being from the beginning up to September 1996,
and the second phase being from October 1996 till the end.  The objective of the first
phase study is to formulate the guidelines and action plan for solid waste management
at both national and local levels. The objective of the second phase is to apply the
guidelines formulated and check their applicability. Tiwo cities, i.e. Safi and Et Jadida
were selected for the second phase.  The Study team in collaboration with the
counterparts in Safi city have formulated a plan for improvement of solid waste
management. In addition, we have implemented a pubhc education campaign
(demonstration prolect) aiming  at slrengihemng citizens’ understanding and
cooperation concerning city cleansing. = We have also formulated a plan for
improvement of disposal of solid waste for El Jadida. It is expected that the plans will
serve as a model for other local authorities in Morocco.

2, Study Organization

The study organization is shown in the figure below.  This study has been conducted
jointly by the Study Team led by Mr. Ohno and the Moroccan counterparts, i.¢. ofiicials
of Ministry of Environment, Safi city and El Jadida city. A key counterpart agency on
the Moroccan side is the Ministry of Environment. For the smooth execution of the
study, the Moroccan side formed a steering committee comprising of representatives of
the Ministry of Environment, Ministry of Interior, Ministry of Health, Ministry of
Public Works, and Ministry of Commerce and Industry. Mrs. Layachi, Director,

Department of Observation, Study and Coordination, Ministry of Environment served
as chairman of the steering commitiee.  On the Japanese side, an advisory committee
was formed for the study. Dr. Masaru Tanaka, Director, Department of Waste
Management Engineering, the National Institute of Health, served as chairman of the
Advisory Committee.
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JAPANESE SIDE
JCA MoE
JICA Advisory Safi city
Commiittee El Jadida city
Steering _
Committee

Y

JICA
Study
Teanm

MOROCCAN SIDE

Officials of MoE,

MoE: Ministry of Environ'ment_

3. | Repérts

This study has produced the folloﬁing reports:

SR W=

Final report

Inception report
Progress report (1)
Interim report
Progress report (2)
Draft final report
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Safi city
El Jadida city

Moroccan Counterparts:
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The fina! report consists of  the following Books:

Book |

Book 2

Book 3

Book 4

Book 5

Book 6

Book 7

Book 8

Guidelines for National Level Policies and Actions for
Solid Waste Management

Past I National Strategy

Part 2 Laws, Institutions, and Finance

Part 3 Industrial and Hazardous Waste

Part 4 Infectious Waste

Guidelines for Improvement of Solid Waste Management for
Urban Communes and Communities

Part 1 Management and Iastitutions

Part 2 Technical Guidelines

National Action Programs for Solid Waste Management
Solid Waste Management Plans for Safi and El Jadida
Part 1 Solid Waste Management Plan for Safi

Part 2 Waste Disposal Plan for El Jadida

Sumiary

Supporting Report :
Current Conditions of Solid Waste Management in Morocco

Data Book:
Appendices to Solid Waste Management Plan for Safi

Japanese Summary

All the Book except for Book 8 has been prepared in English and French.

4. Solid Waste Manﬁgenﬁent Improvement Plans for Safi and El Jadida (Book 4)

This book contains the following two reports:

Part 1

Solid Waste Management Pian for Safi

Part2  Waste Disposal Plan for Ei Jadida

The two reports were prepared as the result of the second phase study.

An objective of the second phase study is to improve solid waste management in the
In addition, the second phase study has the following
important objectives: 1) to examine the applicability of the Guidelines, 2) to reflect

cities of Safi and El Jadida.

findings obtained through these activities in the Guidelines.
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PART A SOLID WASTE MANAGEMENT IMPROYEMENT PLAN
FOR SAFI '

CHAPTER 1 INTRODUCTION

1.1 Objectives

The objectives of the Safi study is to improve solid waste management of Safi city
through 1) formulating a solid waste management improvement plan and 2) executing
pubtic waste education demonstration project. Accordingly, the Safi study reort consists
of the following two parts. '

Part A Solid Waste Management Improvement Plan for Safi
Part B Public Waste Education Demonstration Project in Safi

1.2 Study Method and Aspects

This study includes field surveys and questionnaire surveys listed below as well as
collection of written information, hearing from relevant organizations, observation and
discussion with the counterparts.

Household waste generation survey

Waste collection quantity survey by using truck scale
Industrial waste survey

Waste composition analysis

Household (opinion) survey

Time and motion study

Financial questionnaire survey {expenditure and revenue)

A

The three urban communes of Boudheb, Zaouia, and Biada, as well as the Urban
Community of Safi and the Province of Safi contributed greatly to the implementation of
the above surveys.

This study covers technical, operational, managerial, institutional, financial, and legal
aspects as well as public awareness.

The public awareness campaign consisted of several different programs and activities.
Materials produced for the campaign include posters of various sizes, leaflels,
notebooks, and post cards. Designs used in the materials were selected through
competition organized within schools (7th grade students) as well as for artists.

Target groups for the campaign include not oaly the general public but also school
children and city officials.
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1.3  Study Organization

The second phase study has been carried out by the JICA Study Team and the

counterparts from the cities of Safi and El Jadida with the support of the thstw of
Environment.

In Safi, the following organizations participated in the execution of the campaign:

Province of Safi

Urban Community of Saf

Urban Commune of Boudheb

Urban Commune of Zaouia

Urban Commune of Biada

Delegation of Minister of National Education
Delegation of Public Health

Delegation of Minister of Youth and Sporls
Delegation of Cultural Affairs

lO Delegation of Minister of National Mutual Aid
11. Association of Culture and Leisure

12. Association for Environment and Development

R

This campaign serves as a demonstration project of this kind for other Moroccan cities.
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CHAPTER 2 CHARACTERISTICS OF THE STUDY AREA

'i.l Oullhw of Safi

Safi city is the seat of the provincial government. The province of Safi is located in the
northwestern part of the economic region of Tensift which consists of 8 provinces and
prefectures. The province of Safi consists of 7 urban communes and 30 rural communes.
The area of the province is 7,285 km' (1.0% of the kingdom’s tetritory) and the
population was 822,564 (3.2% of the kingdom’s population) in 1994.

Facing the Atlantic ocean, the urban area of Safi city (Safi urban community) is formed
around the mouth of the Chabah river, approximately 250 km distant from Casablanca.
Safi city consists of 3 urban communes; Asfi Biada, Asfi Boudheb, and Asfi Zaouia. The
city had a population of 262,276 in 1994, which is estimated at 32% of the total
population of the province. Major industries are the phosphoric industry and fishery.

The phdsphoﬁc induélry dominatés the économy of the city. A volume of raw phosphate
rock and fertilizers (the latter produced in chemicat plants of the south) passes through
the port that is located on the north of the urban area.

Fishing is also a principal industry in Safi city. The haulin 1994 was estimated at 13,983
tons (88.2 million DH), approximately half of the catch being sardines. However, the
canning industry declined from the peak it reached under the French protectorate; the

inumber of processing units decreased from 80in 1950 to 30 in 1975. At present, only 19
of those processing units are actually active, and these operate at about 50% of capacity,
due to the irregular supply of raw materials.

As a unique feature, Safi city is well known for its traditional potteries which arc a
principal tourism attraction as well as historic sites such as the Portuguese fortress which
was restored in 1963, : -

2.2 Climate

The climate of Safi cily is relatively moderate due to the influence of the sea and is
characterized as semiarid, hot and-dry during summer and rigorously humid and
temperate in the winter. The minimum average temperature is 12.8 in January and the
maximum average temperature is 32.1 in July. The average annual rainfall is estimated at
405.4 mm based on observation over the past 21 years (1955-75). Table 2.1 shows the
climatic condition of Safi in 1995. Rainfall in 1996 was 1018.2 mm, which was
unusualty high. Wind directions in Safi city are mainly north-east and north-west. :
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Table 2.1 Temperature and Rainfall in Safi (1995)

Jan | Feb. | Mar | Apr | May § Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total
Temp. |min | 28 | 48 | 36 | 80 | 124 | 130 157|155 135|130 714 ] 30 -
T max| 23.8| 264|302 3203651322383 ]|376]|324]33.21288]26.7 -
Rainfall (mm | N/§ | 303 | 41.3 | 202 - - - - NS | 116 | 336 159.4) 2964

Source: Safi Province

2.3 Socio-economic Conditions
2.3.1 Poputation

As shown in Table 2.2, the annual growth rate of the kingdom’s population has declined
in recent years. Annual grawth rates of both the province and urban community of Safi
are lower than the national level, the annual growth rate of Safi urban community for the
period of 1971-82 was 3.93%, while the rate for the kingdom’s urban population is at
4.46%. simitarly, for the period of 1982-94, the former was 2.40% and the latter was
3.64%. '

Table 2.2~ Annual Growth Rate of Population -

ltem 7 Population Annual Growth Rate
| | %)
1971 1982 1994 1971-82 § 1982-94
Province of Safi 354,545 706,618 822,564 - 223 127
Urban Community of Safi 129,113 197.309{ 262,276 393 240
Kingdoms Dopulation . [15.375.256 36,419,555 [36.073717 | 261" 206
Urban Population in 5,401,971 | 8,730,399|13.415,659 4 46 364
Kingdom

Source: Direction de la Statistique

Since the first chemical plant' of Maroc-Chimie was established in Safi in 1965, the
chemical industry has rapidly expanded. _

The urban écmmunity of Safi is administratively comprised of three communes; Asfi

Biada, Asfi Boudheb and Asfi Zaouia of which the administrative areas are 27.0 km?,

11.0 km? and 33.0 km' respectively. Table 2.3 shows the poputation and the numbers of
households in each commune, based on the population census implemented by the
Ministry of Population in 1994. Asfi Boudheb, in which most of the administzative and
commercial facilities are concentrated, has the largest population and density, followed
by Asfi Zaouia and Asfi Biada. Regarding household size, Asfi Biada of which the
built-up area is mostly used for residential purposes, has the largest average family size at
5.7, followed by Asfi Zaouia where the phosphate processing factorsies are operated, at
5.2. Boudheb, known for its canning factories, shows an average family size of 4.9.
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Table 2.3  Population and Households of Safi in 1994
Commune | Area | Population | Density Household
(sq.km) (per./sq.km} (No. of Household| Av. Family Size
Asfi Biada 27.0 65,917 2,441 .4 11,665 57
AsfiBoudheb| 110 | 100,757 | 9,1597 20,709 49
Asﬁ Zaouia 33.0 05,602 2,8970 18,539 - 52
Total 7-1.0 262,276 3,694.0 50,913 - 5.2

Source: Direction de la Statistique and JICA Study Questionnaire Survey

The future population of each commune is projected by the Ministry of Population, as
shown in Table 2.4. The total population of Safi urban community in 2010 is estimated at
379,293, increasing by nearly 120 thousand persons from the 1994 population. The
~ annual growth rate for each commune is projected on the basis of past trends. Asfi
- Zaouia has the highest annual growth rate among 3 urban communes, this being
estimated at 3.26% for 1994-2010. Asfi Biada and Asfi Boudheb have relatively ower
- annual growth rates. Projected population geowth rates between 1994 and 2010 are
- shown below based on “Service Regionale de la Population de Safi.” provided by the
. Ministry of Population. : - -

' Tab!é 2.4 Population Projections o
| Commune Actual Projected Population Annual Growth
Year 1994 | Year 2000 | Year 2005 | Year 2010 19943?100 (%)
Asfi Biada 65,217 72,105 77,704 83,737 1.51
Asfi Boudheb 100,757 112,676 123,679 135,756 1.88
Asfi Zaouia 95,602 115,913 136,099 159,800 326
“Total | 262,276 | 300,694 | 337,482 | 379,203 233

Source: Service Regional de la Population de Safi
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2.3.2 Economic Conditions

The economic activities of Safi city are briefly listed under four sectors, manufacture,
fishery, pottery, and tourism. Among them, the manufacluring sector dominates the
© city’s economy, the production of this sector being estimated at 6,306 million DH in
1992. The chemical industry accounts for 78% of the total production of the four major
~ manufacturing sectors, this resulting from the activities of the OCP.

Agribusiness, which consists mainly of canning industries, is concentrated in Boudheb
commune and is located on the southern side of the commune. The key industry of Safi
city is the phosphate processing of QCP which is located in the southern part of Zaouia,
and distant from the urbanized area. All potteries, the unique industry of Safi city, are
located in the Biada commune, along the valley of the Chabah river. Table 2.5 shows the
distribution of manufacturing industries in Safi.

Tableau 2.5 Distribution of Manufacturing Industries in Safi

Ttems No.Manufacturing Industries Total
_ Biada Boudheb Zaouia :
Agro-industry : 4 27 - - 31
Textile and leather ' - 2 - ' 2
Pottery 135 . _ 135
| Chemistry and parachemistry 27 - | 28
Total 166 29 R 196

Source: JICA Study_Team

2.3.3 Samitation Conditions
1) Water Supply

ONEP (Oflice National de I'Eau Potable) produces water for Safi city. The source of
water supply is mostly from the Imfout dam of the Oum Errabia river, approximately 150
km distant from Safi city, which accounts for about at 83% of the total. The rest of the
resource, which is mostly supplied to Biada commune, is from groundwater.

The water demand of the city is estimated at 30,000 m*/day. According to the study of
"“The Master Plan for Water Supply in Safi City" implemented by RADES in 1993,
5$6.5% of the households of the city are connected to the public water supply. The rates
of conneclion to the public water supply by communes are not avaifable; however, the
rates by the zones which are divided for the purpose of the service and the management
of the network are available from the study, as shown in Figure 2.1. The city’s residential
area is divided into 18 zones. The zone of Kaouki which belongs te Zaouia commune has
the highest rate at 92.4%, followed by Plateau which is the administrative center of Safi
city, and Sidi Bovzid in Biada commune. The zones of Courses and Medina have lower
rates, estimated at 16.0% and 27.7% respeciively.
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2) Wastewater

It was estimated that 88% of the population of Safi city was connected to the sewer
system in 1988. However, Safi city still does not have a sewage treatment plant, thus the
whole wastewater including industrial effluents discharged untreated to the sea. It seems
that effluent from OCP’s chemical complex is the most critical environmental problemin
SAFL

2.3.4 Land Use

Figure 2 2 shows the present land use in Safi city, excluding agricultural and vacant land.
Major administrative and commercial facilities are located in a hilly area of Boudhcb
commune. The original city is centered on the Medina, which is located on the tow land
area along the coast. The canning and textile industries are also situated along the coast,
on the south fringe of Boudheb commune. Land use in Biada commune is however
mainly for residential purposes. The vast area of OCP’s chemical complex is located on
the south of Zaouia commune, distant from the residential area. The stretch from Medina
to the Safi railway station is the most densely populated, as shown in Figure 2.1.

The built-up area of each commune is estimated as shown in Table 2.6. Boudheb
commune is the most developed, estimated at 83.3% of the territory. Urban expansion is
primarily north and south. Multi-story housing has been constructed mainly for the
Zaouia commune and mixed housing (multi-story housing, villas and so on) is to be
found in Biada commune. '

Table 2.6  Built-up Area of Each Commune-

Commune Territory Built-up Area Rate
(ha) (ha) (%)

Biada 3,300 1,527 46.3
Boudheb 1,100 916 83.3
Zaouia 2,700 900 333
Total 7,100 3,343 47.1

Source: Province of Safi

The master plan of Safi city was authorized in 1983. It is now out of date, and reviston is
in progress. Information regarding the revised plans is not available.
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Sidi Bonzid

80.8%
2540

Medina
21.71%
£05.7

Plateau

85.2%

Courses

El Biar
ot 35.0%
Sidi Ouassel 209.1

42.1%
411.7

Legend

Plateau: Name of zone for water supply
85.2%: Rate of connection to the public water supply g
104.4: Population density (persons/ha)

Figure 2.1 Rates of Connection to the Public Water Supply

Source: The Master Plan for Water Supply in Safi City, RADES 1993
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Figure 2.2 Present Land Use in Safi City
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CHAPTER 3 WASTE GENERATION - CURRENT AND FUTURE

3.1 Municfpal Waste

3.1.1 Current Municipal Waste Generation
D) Mnﬁicipal Waste Amount

a. Methodology

Municipal solid waste comprises the following waste types,

- & Household waste

¢ Commercial wastes {includes shops, markets, hotels, restaurants, oflice buildings,
packing and household wastes from factories, institutions, etc.)
e Street waste '

The survey to determine the unit generation rate for municipal household solid waste
was done by collecting the waste generated in a number of households daily for eight
days, discarding the first days waste. The households surveyed were as follows;

3 urban communes x 20 householdsfincome level x 3 income levels = 180 households

The waste collected from each househotd was weighed daily and ,knowing the number of
people in each houschold, it was possible to determine the daily unit generation rate
(gram/cap/day). The counterparts in each urban commune selected the households to
represent each of the three income levels and also provided the Study Team with
Information In each Income group for each commune.

The amount of other municipal waste generated was surveyed through questionnaire
survey of major enterprises representing roughty half of the total in the city, selected by
the counterparts from the list provided by the local chamber of commerce and industry.
An understanding of street and market wastes was obtained through the truck scale
survey where the wastes hauled in were measured and the type recorded of waste.

b.  Municipal Household Waste Amount

The results of the'sufvey are provided in Appendix 1 and summarized in the fdllowing
table;

Table 3.1-1 Municipal Household Waste Unit Generation  (unit: kg/cap/d)

Usban Comumung { ~ Boudhch Zaouia Biada Tot. Safi
Income level N avg. (*1)
Low income 0.383 0223 0.336 0.313
Middle income 0.511 0.340 0308 0.146
High income 0520 0412 0.677 0.513

Note (*1) Estimated based on population data issued by Ministry of Population
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The expected tendency of the unit generation rate increasing with the increase in wealth
is clear for all three utban communes. The low values for Zaouia urban commune in all
three income levels compared to the other two communes is significant. The low values
may be partially explained by the nature of the residents in that commune, many of which
are migrants drawn towards work opportunities in the city.

Based on the surveyed rates and using the population distribution provided by each
urban commune the municipal household waste amount in 1996 and average unit

generation rates were estimated as shown in the following table.

Table 3.1-2  Generated Municipal Houscheld Waste Amounts in 1996
__| _Boudheb Zaouia Biada { Tot. Safi

A. Population (total) 104,581 101,937 67,923 | 274,443
- Low income 23,264 19,848 5912 = 49,024
- Middle income 71,263 30,088 61,182 212,535
- High income 10,053 2,002 829 12 884

B. Waste amount (i/d) 50.48 3243 33.56 - 116.33

C. Ave. Unit gencration rate (kg/cap/d) 0.483 0.319 0.494 0.425

Notes: - , : o :

(D 1996 population projected based on 1994 population data using assumptions shown in
Section 3.1.2 '

@ Population distribution by income levels based on number of housing units by type

c. QOther Municipal Waste Amount

It is always difficult to survey the unit generation rate by type of commercial activity or %

street length when overall data on number or floor areas of commercial and business
establishments and street lengths are not available. Such is the case in Safi city. Therefore
based on interviews conducted with 23 commercial and industrial establishments,
analysis of the results of the waste types surveyed at the truck scale during one week,
~existing land use, and discussions with the counterparts the municipal other waste
amounts generated by each urban commune were estimated as shown in the following
table.

Table 3.1-3  Municipal Other Waste Generation Amounts {unit: t/d)
Urban Commune { Boudheb Zaouta Biada
Municipal Other Waste Type o .
1. Commercial/industrial waste 9.63 433 1.94
2. Street sweeping 1.1 0.9 0.5
3. Tot. Municipal Other Waste Amount 10.73 5.23 244

d. Municipal Waste Amount

Based on the analys;s presented above the municipal waste unit generation rate and

amount in 1996 can be estimated as shown in the following table.
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Table 3.1-4  Municipal Waste Amouat

: | Boudheb Zaouia Biada | Tot. Safi

1. Municipal waste amount {/d) 61.2% 3171 36.00 134.92
- Municipal Houschold waste amount 50.48 3248 33.56 116.53

- Municipal other waste amount (t/d) 10.73 5.23 2 44 18.39

2. Unit generation rate (kg/cap/d) 0.585 0.370 0.530 (.492

In addition to the above estimated waste quantity, the truck scale survey showed that 4
t/d are hauled 1o the disposal site daily directly by the generators as follows:

¢ Pori waste: 3.2¢d

¢ Other non-industrial: 0.8t/d

These figures will be considered séparately in the following section, where the waste
amounts are projected and in the collection plan. In the disposal plan they will be added
to the waste to be disposed of at the disposal site.

e Seasonal Fluctuation of Waste Amount

The JICA Study Team survey was conducted during the month of November 1996,
which is the winter season in Safi city. Unfortunately this Study period did not include
the summer period. White types of food produce by season and even religtous scasons
(such as Ramadan) will effect the waste unit generation rate it is expected that lack of
some factors in one season wifl be compensated by existence of other factors unique to
that season. Therefore the above estimated unit generation rates may be adopted as the
annual average.

" Nevertheless, it is recommended that at a later time when the results of this survey are

updated, that Safi city conduct the survey during both seasons to estimate seasonal
fluctuations.

2) Municipal Household Waste Composition
a. Methodélngy

Samples from the household waste unit generation rate survey were used to implement
this survey, which comprised the following components; :

¢ bulk density -

o waste composition (wet base)

e waste composition (dry base)

o water content by waste component

The survey was implemented at the regional laboratory of the Ministry of Public Works.

The survey covered only the household waste portion of the municipal waste, which
represents 86% of total municipal solid waste.
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b. Municipal Household Waste Composition

The results of the survey are shown in Table 3.1-5. Detailed results by income level are
given in the Appendix. :

(wet basé)

Table 3.1-5 Municipal Household Waste Composition

Survey ftem Boudheb Zaouia . Biada Tot. Safi |

L. Bulk density (kg/m’) 0.383 0.344 0.348 0.360

2. Composition on wet base (%)
- Kitchen waste ) 76.1 77.6 772 76.9
- Paper 73 13,9 12 8.6
- Wood 0.4 0.5 02 0.4
- Plastic 14 58 7.6 5.7
- Metal 0.6 1.9 1.9 1.4
- Glass , 22 03 32 1.8
- Leather, textiles , 1.0 16 £7 1.4
- Others 1.6 14 L 3.7

The results show that there is not much variation between the three urban communes in
terms of waste composition. Kitchen waste is significantly high. Produced amounts of
paper, plastic and glass wastes, which are targets for recycling are estimated as 10, 7 and
2 t/d respectively (these figures do not include the Municipal Other Wasle which may
increase the paper and plastic waste amounts by 3-5 tons each.

Mu_niéipal housghold'wa-s,te samples obtained from Boudheb were oven dried for about §
~ days and the results of the survey are shown in Table 3.1-6.

Table 3.1-6  Waste Composition Analysis on Dry Base {unit: %)

Waste compongnts Compaosition Moisture content
- Kitchen waste 492 784
- Paper 105 . 517
- Wood 3.7 ) 19.5
- Plastic ) _ - 8. 425
- Metal ' ' 1.8 716
- Glass 6.7 , 1.4
- Leather, textiles it 33.7
- Other combustible wastes 7 1.3 11.3
- Other non-combustible waste - ' : 178 - 4.1
- Total/average - 100.1 ] 662

The overall moisture content, at 66% is quite high and indicates the unsuitability of
burning waste, and the need to fake this into consideration when introducing compactor
trucks for waste collection and transport. The high moisture content in both paper and
plastic wastes indicates the need to separate these waste types at source in order to
improve their recycling potential. : :
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Table 3.1-7  Projection of Municipal Solid Waste Generation
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3.1.2 Projection of Waste Generation
1} Generation Quantity

It is projected that waste generation in the city of Saft will increase from 139 ton/day in
1996 to 216 ton/day in 2010, an increase of 1.5 times. The average rate of increase
during the period is 3.1 %/year. Rates of increase differ by communes; Zaouia 4.0 %,
Boudheb 2.9 %/year, and Biada 2.6 %. Projected waste generation is shown in Table
3.1-1

Remark: Of the 139 ton/day of waste generated, 4 ton/day is generated by large
enterprises which transport waste by themselves to the municipal landfill site.
Such enterprises include the port authority (ODEP) and CCT. The remaining
135 ton/day is comprised of household waste (116.5 ton/day) and other
municipal waste (18.5 ton/day) as shown in Table 3.1-4. Ofthe 135 ton/day
of waste, about 101 ton/day is collected by the 3 urban communes and the
urban community as shown in Table 4.1-1.

2)  Assumptions Used
Major assumptions are shown in the following table.

Table 3.1-8  Assumptions on Annual Growth of Pop-ulation, Economy and
Waste Generation during 1996 - 2010

B : Boudheb Zaouia Biada
I. Population Growth 1.88 % 3.26% 1.51 %
2. Per Capita Economic Growth 2% " 2% 2%
3. Economic Growth 39% 53% 3.5%
4. Waste Generation Growth 29% 40% 2.6%
{75 % of economic growth) :

Sources:
1. Population growth rates: Ministry of Popu!atio_n
2. Per capita economic growth: JICA Stedy Teamy’s assumption
3. Economic growth rates are calculated on the basis of population growth and per
capita economic growth.

Japanese experience between 1965 and 1985 shows that the annual average municipal
waste generation growth was 3 %/year, which is about 70 % of the annual average
econontic growth (4.3 %/year). In general, this coeflicient would be larger when the
income levels are lower. For this study, the coefficient of 0.75 is assumed.

Tt is assumed that the municipal waste generation by large quantily generators
(transported by generators) is 4 %/year. ,
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3.2 Waste Generated by Industrial Enterprises
3.2.1 Current Generation
1) Methods

To understand the types and quantities of waste generated by industrial enterprises, an
industrial waste inventory survey was carsied out. Out of 107 industrial enterprises
registered at the Chamber of Commerce and Industry of Safi, 33 major enterprises were
selected for the inventory survey. Actually, 23 enterprises responded to the
questionnaire delivered. Of the 23 enterprises, 18 are in Boudheb, 4 in Biada, and 1 in
Zacuia. Appendix 5 shows copies of the answers given by the enterprises. Appendix 12
contains the terms of reference for the survey and formats used. Table 3.2-4 shows a
summary of the survey.

In view of the fact that surveyed enterprises are major ones in Safi, it is assumed that the
quantity of non-recycled waste reported by the surveyed enterprises represeats one half

 of the total quantity of Safi, and the quantity of recycled waste represents 35 % of the -

total recycled waste of Safi.

Results of the truck scale survey and interview surveys were also used for estimating the
quantity of a part of industrial waste.

2) Type and Quantity of Waste Generated from Industrial Enterprisres

It is estimated that about 60 tons/day of waste (including recyclable materials) are
generated from industrial enterprises in Safi, of which 8 ton/day is reused or recycled. Gf
the remaining 52 ton/day, non recycled industrial waste is 37 ton/day and 15 ton/day is
municipal (ron industrial) waste. '

Of the 52 ton/day of non-recycled waste generated from industrial enterprises, 14.4 '
ton/day is disposed of at the municipal dump site, 36 ton/day of waste (most is
demolition waste) is disposed of at unofficial dump sites. The remaining 1.6 ton/day
remains uncollected.

An important finding of the survey is that the majority of waste discharged by industrial -
enterprises (excluding demolition waste, pottery waste and expired fish cans) is
municipal waste such as package materials (cardboard, paper and plastics), and food
waste. Most enterprises have such waste collected by the communes.

The total quantity of non-municipal waste generated from industry is 15 ton/day. Most
{9.4 ton/day) of this type of waste is collected by the communes. There are only a few
enterprises such as the port authority, and CCT (plastic products manufacturer} who
transport their waste to the municipal dump site. They transport about 4 ton/day of
waste to the municipat dump site.

Demolition waste and pottery waste aré disposed of at uriofficial dump sites. There are

3 major sites of this kind, and some other small sites in Safi. The quantity of demolition
waste and pottery waste dumped at these sites is estimated to be about 34 ton/day.
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These types of waste are actually used as filling materials. Some houses have been built
on former dumping places of this kind

Industrial waste other than demolition waste and pottery waste is not disposed of as
waste but mostly reused or sold to other companies for recycling. The quantity of reused
or recycled waste is estimated to be about 8 ton/day.

The only hazardous waste disposed of at the municipal dump site is medical waste

generated from Mohammed V Hospital.

This waste is transported by the Urban

Commune of Boudheb. Tts quantity is estimated to be 1 ton/day. (2 ton/day including
household waste of the hospital.)

Table 3.2-1  Summary of Waste Generated by Industrial Enterprises in Safiin

1996 ; , :
Disposal Generatton Quanlity Collected | Coltected or
Type of Waste Method/ (including 1.6 tons of by the § Recycled or
: Location non-collected waste) | Communes| Disposed by
' - N Generators
1. Municipal 15 ton/day 94 4 ton/day
(non-indusirial) | Disposed of at | (Uncollected waste Is | ton/day
waste the municipal | 1.6 ton/day) {(Note 1) | (Note 2}
2. Non-recycled | dump site 1 ton/day lton/day | O
Industrial (raedical waste) (Note 3)
Waste ' ' -
Disposed of |36 ton/day 0 36 ton/day
at unoflicial demolition waste & som (Notes 4-7)
dump sites [pottery waste) or burnt at '
- quarry (expired fish cans)
Sub total 37 ton/day I ton/day | 36
Total (1 + 2} 52 ton/day 10.4 won/day| 40 ton/day
3. Reused/ Reused or 8 ton/day 0 8 '
Recycled sold for ~ (Notes 8- 10
Industrial recycling
Waste
{Materials) , ,
Total (1 +2 + 3) 60 ton/day 10.4 tonvday| 48 ton/day
Notes: o

1. 9.4 ton/day transported by the communes to the municipal dump site is esiirﬁatéd
assuming that the corresponding quantity (4.7 ton/day shown in Table 3.2-2) of the
surveyed enterprises represents S0 % of the total in Safi.

2. 4 ton/day of non municipal waste transported by enterpriﬁes is éStimated on the
basis of the result of the truck scale survey conducted in November 1996.

3. According to the Industrial Waste Inventory Su'rvéy,- Mohammed V Hospital
generates 2 ton/day of waste. It is assumed that a half (1 ton/day) of this waste is
medical waste. ' '
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36 ton/day of waste dumped at unofticial dump sites consists of the following
waste:

a. Pottery waste 2.5 ton/day
b. Demolition waste 31.7 ton/day
Sub total 342 ton/day
¢. Expired fish cans and bad meat: 1.8 ton/day
Total: 36.0 ton/day

The quantily of pottery waste (2.5 ton/day) discharged to unofiicial dump sites was
estimated based on information obtained from a pottery workshop owner. The
waste is transporied by privately-hired trucks to the dump sites where demolition
waste is dumped.

Table 3.2-2 Waste Amount Discharged to Unofficial Dumping Sites

Size No of | Waste Amount Total Waste Amount
Sites ton/month . ton/month
Small Workshop 129 0.6 774
Medium Workshop 3 2 6
Large Industry 3 {Recycled) (Recycled)
Total : 135 77.4 ton/month N
928 .8 tonfyear
2.5 ton/day

31.7 ton/day of demolition waste was estimated on the basis of the observation of
the 3 large dump sites in Safi where this type of waste is dumped. From the
observation, it is estimated that the total quantity of waste dumped in the 3 dump
sites is approximately 250,000 ton. Assuming that this is a cumulative quantity of
the past 20 years, average dumping quantity is 12,500 ton/year or 34.2 ton/day.

Main types of waste dumped in the 3 dump sites are demolition waste and potitery
waste. The quantity of pottery waste dumped at these sites is estimated to be about
2.5 ton/day from the industrial waste inventory survey. Therefore, the demolition

- waste quantity is estimated to be 31.7 ton/year. (34.2-2.5= 31.7).

1.8 ton/day of expired fish cans and bad meat buratin a quarry is estimated based on
the following information provided by the Hygiene Oftice of Safi.

Table 3.2-3  Annual Quantity of Cans Disposed of under the Supervision
of Hygiene Office in 1996
) ' Annual Quantity of Cans Disposed of under the Supervision of
Products Disposed of © Hygiene Office in 1996
S = - {Source: Hygicne Office)
a. Expired cans filled [ 4,741,263 cansfycar  592.7 tons/year {Note 1)
with fish ' B _
b. Bad cans/containers | 2,584,684 cans/year  64.6 tonfyear (Note 2)
without filling

¢. Sub-total of cans - , 657.3 ton/year = 1.8 ton/day
(ath) :
d. Meat and fish - 52 tonfyear = 0.014 tonfday
Total (c + d) N 6625 tonfyear = 1.814 ton/day
(Note 3)
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Note 1: 125 gram/can x 4,741,263 cans/year = 592.7 ton/year
Note 2: 25 gram/can x 2,584,684 cans/year = 64.6 ton/year
Note 3: Details are as follows: _
meat 753 kg + offal (inside stomach) 1567 kg + fish 2,864 kg = 5184 kg

8. 8ton/day of reused/recycled waste consists of 4 ton/day of recycled pottery waste
and the remaining 4 ton/day of other recycled waste.

9. 41on/day of pottery waste reused is estimated on the basis of information from the
- pottery industry. There are 3 pottery factories which have equipment to crush
waste for reuse. Total pottery waste reused is 1460 ton/year or 4 ton/day.

10. According to the Industrial Waste Inventory Survey of selected factories, the total
quantity of reused/recycled industrial waste excluding pottery waste is 496
tonfyear. Assuming this quantity represents about one third of the total, the total is
estimated to be 1488 tonfyear or 4 ton/day.

1. Commercial waste generation (not included in the above table) is estimated to be
3.9 ton/day. : _
Table 3.2-4 ~ Summary of Results of the Safi Industrial Waste Inventory Survey
(Selected 23 Enterprises)
' Unit: ton/year

Bisposed Sold,
Tyvpe of Waste of at Recveled, Company Name Remarks
- | Municipal or '
Disposal | Disposed
Site of at Non-
Municipal
Disposal
L : Sites S o
1. Cardboard, 594 ABDA (Leather/Tanning) { cardboard, plastic
paper. plastic ' , L '
180 - | CMC (Canning Industiy) | cardboard, plastic,
partly to the sca
34 Les Grands Moulins plastic
(Malls) ' :
- 13.0 Photo-Taibi paper - |
96 Comunivers (Retail: cardboard, plastic
Detergent) _
8 1 La Bouée company paper, cardboard, plastic
. (Paint, Maritime, Electric) : :
0 7.2 | PIC Maillf (Clothing) | cardboard, wool,
: ' © | sold
6.5 Safi Pullmode (Clothing) | partlv sold
6 MBH Printing Company | paper, cardboard ]
4 Phamacy ALFARABI cardboard
| 3.6 Pharmacy la liberte cardboard, plastic
3 shell station S
2.4 Moroccan company transported by enterprise
(Construction Matcrials) |
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0 05 | SOCARBA sold
(Minesal and Quarry)
- Sub fotal 919.1 | 7.7
2. Waste 720 Mohammed V Hospital
generated from
hospital
3, Reformed bins | 300 CE Shell recyeled
4. Expired Cans 144 CMC (Canning Industey) | bumt at quarry, supervised
by the Hlealth Office (BMH)
18 Haj Abid (Canning 180,000 cans/year
Industry) (Average weight of one can
is0.1 kg.)
- Sub total 162
3. Food waste 23 La Bouée company
(Paint, Maritime, Electric)
2 CE Shelt
2 Shell station
30 SOMOS Mill wheat
286 Haj Abid partly to the sea
{Canning Indusiry)
- Sub total 65,1 |
6. Polvethylene 20 CCT (Plastic products) sold
waste
7. Qil waste 1 Shell Station reeveled
1.3 | CCT (Plastic products)) | bumt inside factory
1 SOCARBA (Mineral and | sold
Quarry)
- Sub total 3.3 ]
8. Tirz waste 3 SOCARBA (Mincral and | sold
) Quarry)
9. Felt 3 CCT {Chemical/Plastic) | transported by enterprise
10. Broken 32.4 | Maitre Ceramiste Serghini | transported by private trucks
pottery {(pottery) to disposal (not municipal
disposal)

3 Ziouani Jiali (Pottery) transported by private trucks
to disposal {not municipal
disposal)

500 BRIMAK (Pottery) 100% recveled
- Sub total 535.4
1. Wood and ash 2 Ziouani Jilali (Pottery) transported to disposal site
by truck
Grand Total 1709.29 1025.10
Daily Average 4.7 tiday | 2.8 t/day

Remark 1: OCP (National phosphate company) generates 7.5 million tons of
phosphated gypsum (liquid waste) annually (20,548 ton/day). OCP
discharges it to the sea after washing and filtering process.

Remark 2: All above-listed companies except for SOCARBA and OCP are located in

Boudheb, SOCARBA is in Biada and OCP is in Zaouia.
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3.2.2 Future Prajections

Table 3.2-4 shows projections of generation and collection guantities of waste produced
by industrial enterprises.

Industrial enterprises produce both non industrial (municipat) waste and industrial waste.
It is assumed that municipal waste will increase by 3.3 %/year, and industrial waste will

increase by 4 %/year. On this assumption, in 2019, the total quantity of waste generated o
from industrial cnterpnses will be 102 ton/day, of which 14 tor/day will be recycled. No ki

waste will remain uncollected.
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CHAPTER 4 EXISTING S\WM

4.1 Collection and Transport
4,1.1  Collection Service
1} Collection Service Coverage

Safi city is comprised of three urban communes; Boudheb, Zaouia and Biada, and cach
urban commune is responsible for the collection and transport of solid waste and strect
sweeping within its respective area. Saft Urban Community is responsible for sweeping
of the streets bordering two communes and for collection and transport of special waste
such as slaughter house waste.

In addition to the dominant household waste, each urban commune also collects
commercial waste, medical waste and packing and houschold waste generated at
industrial plants. The Port authorily, ODEP, collects and transports the waste
generated at the port by its own truck.

Some enterprises transport their own waste, but this was found to be very low (less
than 1% of total waste entering the disposal site).

The waste amounts collected and transported in November - December 1996 are
shown in Table 4.1-1. '

Table 4.1-1 Solid Waste Collection Amounts

Organization Amount (t/d) Share of total (o)

A. Public Authorities - 100.70 96.1
=~ Urban Community 073 07
- Boudheb Urban Commune 5499 525
- Zaouia Yrban Commune 29.12 278
- Biada Urban Commune 13.84 151

B. Generators - 4.09 39
- ODEP Port Waste 315 30
- Other companics 0.94 0.9

C. Total Regular Waste Collected 104.79 - 100.0

Motivated by a Royal Letter concerning the cleansing situation, a campaign was
undertaken by a number of organizations to eliminate illegal dumping sites in Safi city.
This took place at the same time as the JICA study team survey was being conducted.
The amount of waste collected during that campaign and excluded from the above
figures was as follows; ' ' ' :

o OCP collected waste: 47.10 t/d

s  Zaouia collected waste: 17.68 t/d
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Collection service coverage is measured by,
e area served, and
o  population served

Concerning arca coverage, the urban communes reported the following;
s InBoudheb and Zaouia all the urban commune area is covered
o In Biada the willages in the northern outskirts are not covered

In terms of population served, based on the survey results and knowing the waste
amount generated in Safi city, as explained in Chapter 3.1, the collection service
coverage provided in each urban commune per week, is estimated as shown in Table
4.1-2. :

Table 4.1-2  Coltection Service Coverage

_ (unit: %)
: : Boudheb Zaouia Biada Tot. Safi
Collection Service Coverage ' 9 77 44 75

The results speak for themselves. _

¢ Boudheb, the city’s administrative and commercial center enjoys a high service
coverage rate. ' '

¢ In Zaouia, the second largest commune in terms of population, more effort is
required to ensure that collection service is extended to all the residents. _

¢ In Biada, where new development is spreading over a wide area there is an urgent
need to increase the collection service. However as that commune generates only
29% of the total waste the overalt collection service rate for the city does not fall
below 75%.

The contradiction in area coverage and population coverage for Boudheb and Zaouia
shows that in some areas the waste discharged by the inhabitants is not collected by the
collection trucks that are serving these areas. This may be the result of negligence on
the part of the residents to bring down their wastes at the designated collection time or
in in the designated pick up place, or lack of communication between the communes
and the residents regarding collection discharge and collection hours. '

The objectives of the collection improvement plan, presented in Chapter 6, are derived
from these figures.

2) | Manpoﬁ'er aﬁd Equipment

The manpower and collection trucks provided for the street sweeping, collection and
transport service by each public organization are shown in the following table.
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Table 4.1-3  Current Manpower and Equipment

Item Boudhcb | Zaouia | Biada Urban
S Conununity
A.  Manpower 147 38 32 3
{1) Engincer (part time) 1+(1) {2) §)]

{2) Technician 1 1 2

{3) Dniver 14 13 7

() Collection worker 30 35 17

(3) Street sweeper 100 36 23 10
(6) Clerical staff 1 ¢ 1

(7) Gatg keeper 0 1 0

B. Equipment 7

(1) Compactor (8 - 2o’ ) 3 0 1 0
(2) Dump trucks (3 - Im’ ) 5 10 2 0
(3) Dump trucks (3 - - &m’ ) 0 0 2 0
(4) Mulii-loader { 0 0 |
(5) Pick-up (1.7 m ) t 0 | 0
(6) Dumper (1.0 m’) : H 0 | 0
(7) Communal containers {0.36 & 0.76 m’) 200 0 0 0
(8) Multi-loader containers 3 m Y k! 0 0 5
"(9) Hand carts 95 N 9 )
C. Manpower and Equipment sufficiency

C.1  Manpower :

(1) SWM staft/10,000 residents 14 9 8 NA
(2) S\VM staif share of total staft 30% 33% 41% NA
C.2 Equipment : : -

(1) Truck fleet capacity {t) (one trip/day) 336 289 16.1 23
(2) Capacity/generated waste ' 0353 0.77 o441 3.01
(3) Average truck age {vcars) : 9 4 i2 12

The manpower in the above table does not include the workshop staft’ which will be
discussed in a {ater section in this chapter. :

Boudheb has the highest staft in termis of population and thlS is due to the large
number of street sweepers cmployed in that commune to maintain the cleanliness
of the city’s commercial and administrative center.

Biada falls behind the other two communes in terms of both manpower per

' popu!atlon and truck capacity. An additional comphcatlon is the high average tmck

age in that commune which exceeds 12 years.
The procurement of new trucks to both Boudheb and Zaouia fleets has decrcased

_ the average age and increased the fleet capacity. These new trucks can eastly

operate two trips per shifl, and therefore the capacity can meet the demand to

© transport the generated waste.

On the other hand the aged trucks in Biada make it difficult to operate an average

~ 2.3 trips/shift required to colfect all the waste and consequently there is an urget

nced ta renew and reinforce the Biada fleet.
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3) Collcction System

The collection system operated in the three urban communes can be broadly classnﬁcd

as follows;

¢  Dump truck collection, door-to-door being the predominant system

¢ Compactor truck, using communal containers have been used in Boudheb since
1996

¢ Compactor truck collection, door-to-door
Mutti-loader truck using communal containers

¢ Dumper and donkey cart collection, using transfer station in the Medma

The extent of each system used by urban commune is shown in Table 4.1-4 and each
system is described as follows. :

Table 4.1-4 = CoRection System applicd by each Urban Commune

~(unit: %)
Collection svstem ' o Boudheb | Zaouia Biada
1) Dump truck, doorto-door o )od2 b 100 1 T8
| 2) Compactor, door-to-deor SRR NS A
| 3) Compactor, communal container """ |26
| 4) Multi-loader, conununal contalm.r B s
3) Dumper/donke\ cart with transfer stallon door to-door (6)

Under the door-to-door system, two collection truck crew members empty the

individual bins discharged in front of the houses as the truck passes. In the early
morning the bins are discharged before the truck arrives, but in many areas, as the truck
arrival time becomes late (say after 10:30 am) it is necessary for the driver to honk his
horn to alert the residents. The low sides of the dump trucks help the collection crews
to swing the bins into the box where one crew member empties the bins and returns it.
Where truck access is difticult, the residents bring their individual bins to the main road,
or the crew members go to each door and empty the bins into a larger sack which they
bring back to the waiting truck, with the latter being more dominant.

In Boudheb, compactors with mechanical loading of communat containers have been in
operation since the summer of 1996. Plastic communal containers are placed at walking
distances of up to 100 meters from residents, and emptied daily.

The multi-toader truck serves large generators such as markets, inaccessible areas and
the transfer station near the Medina, in Boudheb. The narcow alleys of the Medina
make the use of donkey carts, and recently small dumpers more suitable. These vehicles
access the narrow alleys and collect the waste from each house. Where access is not
possible the collection workers collect the waste using large sacks and bring it to the
waiting vehicle. In a similar area in Biada, said to be the oldest part of Safi city a pick-
up and door-to-door collection system is used. The busy traftic on the narrow streets
there make it difficult to use the more efticient dumper system.
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Dump truck and door-to-door collection system is also used in villages in Boudheb.
The unpaved narrow sireets in such areas make the collection work under this system

tinte consuming.

Table 4. 1-5 describes some of the advantages and disadvantages of the main systems as
observed in Safi city.

Table 4.1-5

Characteristics of each Collectien System

Collection system

Advantage

Disadvantage

1) Door-to-door,
dump track

Comfort for residents

Eliminates need for wasie open
stations where sanitary problems
easily occur if waste is not promptiy
collected

e Long time spent on colleclion route
o Atlong distances {rom the disposal
site (Biada and to a lesscr degree

Zaouia) dump truck is not cost
effective

¢ Poor working conditions for
collection crews

2) Compacior,

Comlfort for residents

o Long time spent on collection toute

door-to-door « Eliminates nced for wasic opea ¢ Excessive water content in waste
stations where sanitary problems produces much leachate during
casily occur if waste is not promptly compacling
collected
+ Compactor more cost clfective at fong
distances to disposal site
» Better working conditions :
3) Compactor, s Shortens time spent on collection « Containers may become source of bad
communal route and increases cost efficiency odor : :
container + Compactor more cosl effective at long | ¢ Residents cooperalion in bringing
distances to disposal site “ | waste to containers and putting
« Better working conditions containers in front of their propestics
« Increases residents awareness of is ngcessary
SWM by having them walk to the ¢ Excessive waler content in waste
containers, and may (o an extent help produces much leachate during
- : in waste volume reduction compacling
1) Dumpes/ » Transfer station allows for a large s Door-fo-door collection in narrow

donkey cari with
{ransfer station,
door-to-door

number of {rips _
Dumper more suitable than donkey
cart because of sanitary condition
Provides high quality service to the

alleys cavses time delays and traffic
circulalion problems

residenis : :

In addition to the regular collection service, collection campaigns are implemented on a
periodic basis to eliminate so-called black points. These points are iltegal dump sites in
open spaces or mear consiruction sites where uncollected construction waste
encourages the dumping of household waste atongside it. During these campaigns
commune trucks are assisted by loaders and other needed heavy equipment from
enterprises to clear the points during the afterncons or on holidays. :
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4} Street Sweeping
Street sweeping is carried out in each of the three urban communes as follows.
a, Boudheb

»  Sweepers are allocated hand carts, baskets and brooms

o Main streets are swept twice times daily, and sweepers are permanently stationed
at the major squares

¢ Street sweeping wastes are collected separately in the evenings by dump truck

o Street sweepers are assigned within six sectors and supervised by 6 foremen

b. Zaouia

e Sweepers are allocated hand carts, baskets and brooms

« Main streets are swept once daily in the mornings

o . Streets where illegal dumping is common are swept in the evenings

e  Street sweeping wastes are collected separately in the evenings by a dump truck
c. Biada

Sweepers are allocated hand carts, basf{ets and brooms
Main streels are swept once daily in the mornings

s Sireet sweeping wastes are collected separately in the evenings by a dump truck

every 2-3 days
5)  Maintenance and Repairs

Presently the urban community and each of the three urban communes operate their
cwn workshops. However in terms of area, all four workshops are rather small, with
that of Biada being the smallest. Biada is scheduled to construct 2 new workshop in the
near future, for which land has already been allocated. At present Biada trucks are
mostly repaired at the community workshop. All the four workshops also serve depols
for the trucks, and they are not exclusively used for collection equipment.

In interviews with the workshop personnel it was understood that there are no major
problems concerning maintenance and repairs, and most repairs can be handled at the
workshops. Spare patts for the older trucks are sometimes a problem to obtain, but the
downtime for such vehicles does not exceed 2-3 days per moath. Private workshops in
Safi city are sometimes used for the larger repairs.

Repair records are kept for each truck and the type of reparr nioney spent in purchase
of spare parts and number of man-hours are recorded.

‘The manpower for the workshops is shown in the following table.
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Table 4,1-6  Workshop Manpower

i : Community _Boudheb Zaouia . Biada

A. Workshop staft’ 14 29 32 17
- Workshep Chicf 1 | 1 -1

- Mechanics 2 3 10 3

- Electrictan . 1 3 1 1

- Body works 3 6 8 3

- Tires _ 1 2 -~ 1

- Fue) pump operator | 2 2 2

- Truck washer/ o1l change -~ 4 - 1

- Store keeper ' 1 2 i 1

- Administrators -1 2 5 0

- Guardsman 2 2 4 2

B. Total vehicles : NA 13 14 7
- Collection cquipment 1 10 10 6

According to the interviews, and based on the total number of vehicles, collection truck
repairs and maintenance account for 70 - 80% of the total workshop activity in each
comnmne.

6) Evaluation of Collection Service

The objective of the evaluation is to improve the collection service where possible, both
in terms of coverage and cost efficiency. It is clear from the collection service coverage
rates that coverage improvement is desirable. The efticient utilization of the trucks will
be examined later on.

Surveys were implemented to assist in the evaluation. Both the truck scale and time and
motion surveys provided data for analyzing truck utilization. The household opinion

- survey gathered data on residents’ perception of the collection service.

a. Technical Evaluation

The technical evaluation poses the following two main questions;
¢ Has the right truck type been selected? '
o Ace trucks being used to its optimum effectiveness?

And the most important evaluatof is the cost in terms of Dirham per ton of waste
collected from the generation areas and transported to the disposal site.

(1) Truck Type

Factors affecting performance by truck type are;
o distance to the disposal site

s accessibility of the area served

o land use of the area

Distances to the presently used disposal site from Boudheb, Zaouia and Biada are on
average 5, 9 and 10 kilometers respectively. These distances do not warcant
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construction of a transfer station to convey the waste from smaller trucks to larger
trucks. However as the distance increases it becomes more cost effective to use a truck
capable of hauling more waste in order to compensate for the reduction in number of
trips that may be accomplished during one shift. Compactors of 10 and 12 m’ capacities
with communal containers (SCS; stationary collection system) are most effective under
these conditions, with minimum trips of 2/shift. Multi-loader trucks (HCS; haul

container system) are very effective on short distances because they can make many -

trips (6 - 8 trips) although the amount of waste hauled may be limited. Dump trucks,
presently used in the city {capacities 3-4 m®) are effective aver short distances of 5 - 7
km, provided they make 2 trips/day. Table 4-1.7 shows trips and haul shares by truck
types for the three Urban Communes based on the truck scale survey. Onty Boudheb
operated its trucks on Sunday, although with a limited number of trips.

Table 4-1.7 Collection Truck Typés used by Urban Communes

Item Boudheb | Zaouia Biada —
1} Collection share by truck type (%) : :

- Compaciors 33 -- 22

- Dump wrucks 42 160 - 78

- Mulii-loader 25 - --
2) Average trips/shift :

- Compactors E3(1.4d) -- 1.0(1.2)

- Dump trucks (excluding pick-up) 1.7(1.8) 1.G(L2) 1.1{13)

- Multi-loader 8132 -- --

Note; trip numbers between brackets consider only six days operation, | shift/day

The above table indicaies the followmg;

¢ The compactors used in Boudheb (2 of which are new; 1996 purchase) are not
making suflicient trips. The performance of dump trucks and multi-loaders there is
satisfactory.

¢ In 1996 Zaouia purchased 6 dump trucks, a seventh being purchased two years
earlier. The number of trips operated there, at 1 trip/shift, is low and results in poor
cost efliciency.

+ Biada’s operated trip numbers must be considered in relation to the age of their
vehicles and the huge area of that urban commune. At an average age of 12 years,
these trucks are not expected to make more than 1.5 trips on average.

From the viewpoint of land use and accessibitity, the types of trucks and the extent of

their future service coverage can be evaluated as follows.

® In Boudheb, introduction of compactors, with communal containers of O 3 and 0.7
m’ capacities is quite suitable and can be expanded to cover roughly 60-70% of the
commune.

o While the population in Zaouia is comparatively less wealthy than that of Boudheb,
and there may be fears that citizens there will not caoperate with the compactor and
communal container system, this system should nevertheless be introduced
gradually. The long distances to the disposal site warrant this system, and land use
there is not considered an obstacle. Effort must be made to gain the residents
cooperation.
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+ The topography of Biada is hilly in many places and large truck access may be
hindered. However this represents only about 30% of the area. For the remainder
the dominant new development with wide streets allows for large truck access.
Compactors coupled with smaller communal containers are more suited for this
commune.

(2) Truck Operation

The service is ultimately evaluated in terms of cost efficiency; how much money it costs
to collect and transport one ton of waste. Therefore total costs incurred must be
divided by total waste collected and transported. It is obviously very important to
increase that waste amount. This is achieved by ensuring that the weight hauled per trip
is consistent with the truck capacity, and that as many trips as possible are made within
one shift. '

~ What is happening in Safi city?

In principle ali three urban communes operate one shift, 6 days per week (Boudheb
sometimes operates on Sunday as was the case during the November surveys). Each
collection truck is assigned a specific collection sector, and the sectors are prepared

based on experience. There are no population data for the sectors. '

Each truck is served by a crew of three and coltection is mainly implemented door-to-
door. Collection routes are basically decided by the drivers, under the supervision of the
foremen. Route maps are not available in Zaouia and Biada, but Boudheb reporied that
maps exists. In the case of dump trucks, one coltection worker stands in the truck box
and empties the bins swung on to the top by the other two workers. He arranges the
waste on the truck and also indulges in some separation of recyclable elements from the
waste, such as plastic and paper/cardboard. Working conditions are poor and the
workers do not have complete uniforms.

Operation indices, based on the time and motion surveys are as follows.

Table ;1-1.8 ~ Collection Time on Collection Route

Qperation Indicator Boudheb Zaouia Biada
A) Coltection time (min‘ton) :
- Compactor o 26 NA not suneved
-Dumptruck . - 73 63 75
B) Waste collected’crew member (tperson/shift)
- Compactor - 234 NA not sunveyed
- Dump truck 0.77 0.99 0.73

The compactor is clearly superior in terms of time saving, and thereby increasing the
number of trips possible in one shift. However the waste amount transported during the
second trip on the surveyed day was less than 40% that of the first trip, and thus the
efficiency in terms of collected waste per crew member could be higher. Adjusting the
route in order to collect a larger amount of waste on the second trip is required. The
dump trucks all performed only one trip, and therefore the collected waste per crew
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member is low. Although the required time to collect one ton is almost three times that
of the compactor, a second trip by the surveyed trucks could have theoretically been
accomplished if the complete 8 hours shift had been respected. In practical terms, the
old age of the trucks and the poor working conditions make it difficult to opera!e 2
teips over full 8 or 9 hour shlfts

Table 4-1.9 shows the trip numbers and haulage amounts by truck for each urban
commune during ane week in November 1996.

Table 4-1.9 Open'éntiox: Indicators by Truck

Truck Age trip/ | Ave. Ave. Max | trips> | Standard
(vear) | work | ton/ | houschold | tirip | av. (%) | deviation
days | (rip served/d

A BOUdheb. P P P PR -
1) Compactor 639

0 T 30 N > 0 N T T N

..?).99!1!9%;!95.__....,..,...!..l,..’{f.’-,!ﬁ:'_::_' ::_,._:!._._.. b7 1309 | 304 | 81

3)Compactor - 117203 | -1 §°10:] 518 | 1807 | 60 | 55

DDumpreuck 63955 | A5 | L7 Jo162-

G Dumpteuck 63938 . | 15 17 2 s fora |32

) Dump truck 73912 “ L8 1246

) Dumptouck 90384 ) 8 | 13| 127 Jieees69 ) 22
D Pickep L O78M ) 7 129 [LL03 ) 1027

10) Multi-loader 117204 1 181 [ 167

,.B Iao""a - ......._...................,...:......,._..._.. T S
D Dumpuruck 73911 A3 L2 39

bt
D
[a—
b

2)Dumptuck 73914 | 1 1ol 520

_ 20381 1
| 9) Dunperuck 110233 |

283 ) Ak L 31

Asr | 520 f 53 ITSU 08

13391 50

17050 A .

de | sor |50 s T
305 | 520

8) Dump truck 268|520 | ad [EEBT

9) Dump truck l ”0”--------.

2407 ks

10) Dump truck 117035 |

| C. Biada

D Compactor 51633 | 17 | 12 1RS]S

2)Dumpuck 9735 | 19 | wo [Taer |7 ame

| 3)Dumpieack 63956 | 15 | 10 | 299

A)Dumptrack 90380 { 8 | 1.0 | 290

) Dumptruck 107430 | 4 1 20 | 204 367
7

6)Pickup 97815 20 170917 367

The shaded areas in the table indicate operational issues. As explained eatlier each truck
is allocated a collection sector. Due to lack of population data by sector it is difficult at
the outset to estimate the amount of waste generated in each (the number of households
in each sector can be estimated based on the total waste amount collected per week
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divided by the waste generated per household). These sectors should be adjusted based
on operating results. The fluctuation in collected waste amounts by trips and number of
trips with waste amounts below the average are indicators of the need for sector
modification, either in terms of area or collection frequency. The results are evaluated
by urban commune as follows. :

Boudheb Urban Commune ,

Boudheb is reported o be setting the routing of the newly introduced compactors
on a trial basis. That may be the reason why one compactor number 117203
operates only one trip per.day, and therc is a wide margin within the figures for the
waste amount hauled per trip (standasrd deviation of 2.28), especially during the
second trip. These compaclors operate in conjunction with the communal
containers. The available 200 containers, with a total volume of 90 my’, multiplied by
the density of Boudheb waste (0.38 t/m’) and assuming 80% filling, can
accommodate up to 27 tons of waste daily. At an average of 3 ton/trip 4 trips can be
easily operated daily by both compactors. Of course placing the containers in
correct locations is important and Boudheb’s monitoring of the conditions is the
best way (o achieve this. It is hoped that these figures will assist them in planning
the routes. 7 '

It is necessary to consider modifying the three sectors served by truck numbers
117202, 63957 and 73912 because of the large number of trips with waste amounts
below the average (column before tast), and the significant fluctuation in collected
waste amounts by trips (standard deviation). The sector sizes should be adjusted in
order that each of the three trucks collects a number of tons as close as possible to
the average haul per trip while setting a target for the standard deviation not to
exceed 1.0 ton. :
The sector served by truck number 90384 is too small, when considering the haul
capacity of that truck, as indicated by the average number of households served.
Truck numbers 63955 and 73912, of simitar capacities and older in age, are
allocated sectors roughty three times larger in terms of population.

Zaouia Urban Commune

¢ The new collection trucks, numbers 110233 to 117054 should on average make 2

trips/shift. This can improve the collection service coverage and retire some of the
older trucks which are expensive to operate in terms of maintenance costs and
create noise and odor problems. ' : o

It is easily possible to implement a second trip with the new dump truck, based on
the following simple estimation;

3.0 ton/trip x 60 min/ton x 2 trips = 390 minutes, i.e. 6.0 hours

Working 8.0 hour shifts there will be still time left over for the jourucy to the

- disposal site twice. However reduction of the time spent on the route, through

improving the route traveled by the truck and eliminating unnecessary maneuvers
and other issues, which will be discussed in the improvement plan, will provide a
more comfortable margin, for other time-consuming "difficult to eliminate”
practices such as long coffee breaks and waste separation by the collection crew.
Collection sectors are well balanced in terms of residents per sector.

The weekly waste amounts hauled for all the trucks ace simiilar. Therefore the high
standard deviations in terms of waste amount hauled per day for the three trucks;
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73914, 117050 and 117053 shows that many of the residents served by these trucks
discharge their waste every 2 or 3 days. This is an interesting point when
considering adoption of 3 day per week collection system.

Biada Urban Commune

o It is difficult to recommend much improvement in the operation of Biada's truck
fleet because of the aging fleet. However for a commune where collection coverage
is less than 50% (in terms of population) making only one trip per truck shift is a
luxury that cannot be aftforded.

¢ The comparatively low standard deviations and difterences between average haul
per teip and maximun haul per trip for all the trucks, when compared to the other
two communes indicate the low fleet haulage capacity. No matter what day of the
week, or Mlere there is always waste to be collected.

b. Public Perception of the Service

Under this Study 100 houscholds were interviewed in each urban commune on issues
related to SWM (as reported on in the appeadices). Asked about their degree of
satisfaction with the service, Zaouia residents were the most satisfied (92% satisfied),
followed by Biada (78%) and lastly Boudheb with 61%. These results are surprising
when considering the high service coverage rate of Boudheb and the lowest of Biada.

On the other hand ali the residents interviewed in Boudheb responded affirmatively
when asked if the city’s cleanliness had improved. Affirmative responses of Zaouia and
Biada residents were 95 and 82% respectively.

Amongst their concerns about the most serious infrastructure problems facing the city,
96% of Biada’s respondents included SWM, a high figure compared to only 15 and 7%
in each of Zaouia and Biada respectively.

While it is not possible to expand these results and state that they represent the total
population in each commune because of the low sample rate, nevertheless they show
that residents are responding positively to efforts exerted by the communes in SWM,
and that residenis of Biada have a keen awarcness of the SWM problem in their
commune. Although 78% of the Biada 1espondents were satisfied with the collection
service provided directly to them, their high concern over SWM may be due to the
overall low collection service coverage in the commune at large.

4,1,2  Current Cosls

Both activities of collection and transport and street sweeping result in large costs, the
first from the extensive use of trucks and the second because of the targe amount of
manpower involved. The costs are analyzed in terms of operation and maintenance and
investnents. ' '

Operation and maintenance costs are normally broken down into;
o salaries

o fuel and lubricants

¢ maintenance and repairs
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¢ depreciation of the cquipment
e apercentage of the above as indirect costs

The investment costs cover the purchase of new equipment.

In order to understand the present costs incurred, data were cotlected from the three
arban communes and the urban communily, and interviews were held with the
counterparts. Unfortunately the collection and transport and street sweeping costs are
not treated independently by the communes bul are included in other cost items.
Breakdowns were pravided as much as possible and estimates were made when these
were not available. These costs were for 1995.

In addition during the truck scale survey conducted for one weck in November -
December 1996, the amount of waste transported, number of trips conducted by each
truck and crew members were surveyed. Using certain assuniptions, the costs were
estimated for each truck. Table 4.1-10 shows the costs estimated during the truck scale
survey and Table 4.1-11 shows the data obtained from the questionnaire survey {for
1995) and cost estimates for 1996 based on the truck scale survey. :

The results of the analysis by urban commune are as follows;

Boudheb Urban Commune

¢ As the Boudheb trucks make more trips in a day, the overall unit cost for that
commune is significantly lower than the other two communes.

e The low unit price of 206 DH/ton was achieved by the Boudheb compactor truck,
using communal containers. This reflects the cost effectiveness of that type of truck.
However it is necessary to better operate the second compactor of that commune '
(320 DH/t) in order to get similar costs.

¢ The multi-loader produced the lowest unit cost of 126 DH/ton because during the -

survey week the multi-loader operated by the usban community was out of order
and the urban community containers were hauled by Boudheb's multi-loader.

The introduction of more efficient collection system in 1996 helped reduce the unit

cost from 300 DH/ton in 1995 to about 250 DH/ton in 1996.

Zaouia Urban Commung

e Currently Zaouia operates 10 trucks, with an average of 1 trip per truck shift.

" However it is possible to collect the same amount of waste operaling only the seven
newer trucks, with more trips per truck shift. '

A comparative cost analysis for the operation of the seven trucks is as follows

{figures in Table 4-1.10 used as base)

*®

Salaries - =7 trucks x 3,188 DH = 22313
Fue! and oil = total fuel costs = - 7,000
Maintenance = =7 trucksxSI9DH = 3,635
Depreciation =7 trucks x 1,298 DH = - 9,087
{ndirect costs =20% of the above = 8,407
Unit cost (DH/t) = above tolal cost/204 tons = ' LY

The unit cost of operating the seven trucks is less than that of the 10 trucks
combined.
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e 1995 cost figures obtained concerning Zaouia are rather doubtful, especially since
they show that a very small number of truck trips were made in 1993, as estimated
from the low fuel costs. This amplifies the need to set up an accurate accounting
system to monitor SWNM operating expenses.

« Street sweeping is done manually and so a large number of sweepers are required.
The low value reported for sweeping salaries in Zaouia may be explained by the
large number of sweepers employed under the national promotion system (reported
as 52 for 1995). The fall of this number to 36 in 1996 has probably weakened this
activity.

Table 4-1.10  Operating Costs by Truck

License | Tk was{e Salaries | Fuel & | Maint- | Depric- | Indirect unit
- oil enance ation cost cost
(k) (BH) (DH) (DH) (DH) {DH) § (DHA)
A. Boudhch .
63955 Dump 19 3,188 1,200 519 1,298 1,241 382
63957 Dump 10 3,188 1,300 519 1,298 1,261 188
63958 Bump 29 3,188 1,260 319 1,298 1,241 261
63939 Compactor 26 3,188 960 817 2,043 1,390 K2
73912 Dump 32 3,188 1,360 319 1,298 1,261 236
90384 Dump [} 3,188 900 319 1,298 1,181 621
97814 Pick-up 21 3,188 2,000 212 529 1,186 315
117202 Compactor 61 3,188 1,200 1,571 4,503 2,092 206
117203 Compactor 36 3,188 700 1,288 4,503 1,936 320
117204 | Multi-loader 93 2,475 5,700 502 L3056 | - 1,99 126
Dumper 13 3,188 600 192 481 852 24
Total 3711 34,350 17,060 7,178 | 19,853 15,677 254
B. Zaovia - : -
73911 Dump 18 3,188 800 519 1,298 1,161 397
71914 Dump 13 3,138 700 519 1,298 1141 5i3
90381 Dump 25 3,188 7060 519 £,298 1141 21
110233 | Dump 16 3,188 600 519 - 1,298 1,128 426
17050 Dump 24 3,188 700 519 1,298 1,14t 289
117051 | Dump 291 3,188 200 319 i,298 } - 1,161 240
117052 Dump 21 3,188 700 519 1,298 1,141 izl
117053 | Dump 19 3,188 760 519 1,298 1,144 363
117054 Dump 25 3,138 700 319 1,298 1L Hd 213
117055 | Dump 14 3,138 600 519 1,298 1,121 167
Total 2041 31875 7,000 51921 12981 11,410 336
C. Biada - ,
19735 Dump 16 3,188 600 . 3194 . 1,298 1,121 420
31653 Compactor p2| 3,188 700 817 2,043} - 1,350 335
63956 Dump 18 3,188 600 519 1,298 1,121 3N
90380 Dump 17 3,188 600 319 1,298 1 © 1,121 387
97815 Pick-up I} 3,188 1,200 212 329 - 1,026 564
107430 | Dump 29 3,188 1,200 519 1,258 1,241 303
Total 111 19,125 4,900 3,106 7,764 6,979 - 378
Notes;, _
1. Salaries = Driver; 2200 DH/month, worker, 1900 DH/month, multiplied by factor for insurance,
elc.
2. Fuel costs = number of teips x 10 liters x 10 DH
3. Maintenance = (0.4 x truck cost)/8 yeais
4. Depreciation = truck cosU8 years, and container cost/3 years
3. Indirect costs = 20% of above costs
6. Unit cost = lotat costs/tatal haulod waste tons

Part 1 - 42



Tahle 4.1-11

Total Current Collection and Transport Costs

unit 1995 1996
A) Boudheb (includes urban commusity) ;
- Salarics DH 1,564,032 1,786,200
- Fuel and lubricants DH 1,283,417 884,000
- Maiatenance and repair DH 201,686 373,247
- Depreciation DH 1,103,983 1,032,483
&, - Indirect and misc. costs DH 810,624 815,186
% - Total DH 14,983,742 1,891,116
- Unit cost PH/ton 00 254
- Collection service coverage %) 85 20
- Salaries for strect sweeping DH 1,695,026 NA
B) Zaocuia .
" - Sataries DH 684,033 1,657,500
- Fuel and lubricants DH 91,049 364,000
- Maintenance and repair DH 262,134 270,000
- Depreciation DH 675,000 675,000
- Indirect and misc. costs DH 32443 593,300
- Total : DH 2,054,659 3,559,800
- Unit cost (DH/ton) DHAon ' 400 3136
- Coltection service coverage (Yo) (%) 10% 77
- Salaries for street sweeping DH 129,103 NA
C) Biada o :
- Salaries DH 705,157 994,500
= Fuel and lubricants DH 236,808 254,800
- Maintenance and repair DH 158,036 161,500
;g; - Depreciation DH 403,750 103,750
< - Indirect and misc. costs DH 300,950 362,910
- Total DH 1,803,701 2,177,460
- Unit cost (DHAon) DH/ton 356 377
- Collection service coverage (%5) - (%) , 40 11
- Salarics for streci sweeping DH 349,803 NA
by Total Safi city
- Salaries DH 2,954,222 4,438,200
- Fuct and lubricants DH 1,611,274 1,502,800
- Maintenance and repair DH 621,856 804,747
- Depreciation DH 2,182,733 2,111,233
- Indirect and misc. costs DH 1,474,017 1,771,396
- Total DH 8,844,102 10,628,376
- Unit cost (DH/ton) DH/on 328 208
- Collection setvice coverage (%) %) 3 75
- Salaries for strect sweeping DH 2,173,934 NA

Notes;,
1995 figures based on questionnaire survey and truck depreciation based on 1996 truck flect

1.

2.
i ;

n

1996 figures based on truck scale survey

Boudheb 1993 figures include urban community collection and transport cosis
Zaouia 1995 collected waste amount estimated by multiplying wrip number x 4.0 Vtrip. T Tip
number estimated by dividing fuel costs by fucl cost/trip (14 livtrip at present)

1996 estimates do not include use of national promotion workers (i ¢. salaries are a

communegs)
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Biada Urban Commune _ : _

¢ Overall Biada had the highest unit rate, which is due to the low amount of waste
collected.

¢ The pick up operated in the old area of the city produces a very high cost. While
pick up operation there appears to be the only viable alternative more trips are
required by the pick up in order to improve its cost efliciency.

¢ Unlike the other two urban communes, unit cost in 1996 increased compared to that
of 1995. This indicates that collection service operation in this commune shows no
improvement.

4.1.3  Recycling Activity

On an official basis the urban communes do not have any recycling activity. The Urban
community on the other hand, leases the right to separate recyclable items from the
waste arriving at the disposal site to a private contractor.

On the unofficial side, separation of valuable items by collection crew members,
scavengers at the disposal site (about 20 in number) and scavengers in the city (number
unknown) exists.

Two large recycling operators were interviewed by the Study team. One has a
stockyard and some processing equipment at a facility near the disposal site. Most of
the collection crews sell their sorted waste items to this recycler. The second has a
storage area near the main market. Both sell their sorted waste items outside the city,
with the first recycler using his own truck to transport the sorted waste. The daily
average waste items sorted and processed by both are as follows.

Table 4.1-12 Amounts of Waste Items Sorted -
' " (unit: kg/day)

, o : Disposal site recveler | Main market recyeler |
1. Cardboard : 516 200
2. Plastic : 530 30
3. Glass ' 110 10
4. Bones ' 50 --
3. Aluminum 20 --
- sub-total | 1,220 2260
) Total of both : ' "~ 1,480
Total incl. Other recycling activity (3%) : 1,530

The above estimate shows that about 1.1% of the waste generatéd in the city is recycled

through this informal sector. -

4.1.4  Collection and Transport Issues

The purpose of analyzing the current waste collection and transport conditidns is to
identify the outstanding issues that need to be resolved and set the objectives and

targets for the improvement plan. These issues can be briefly summarized in the
following table.
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Table 4.1-§3  Solid Waste Collection and Transport Fssues

Issue - Boudheh | Zaouia Biada
1. Collection %n'icq.sr_?\'eragsz.rate Lo LB A
2 Costefficioney S At B..
3.0 B A AL
4. Po S N TN - B
5. Hlegal dumping/ b blﬂc“ points - p..¢C |..B__| .B._
6, Agedcollectiontrucks L€l 0 AL
7. Truckfleetcapacity L€ {0 AL
8. Poor working conditions b BB
9. Communication with thegeneralpublic | €} A -} B

10. Overall evaluation C B A

Notes: A Vcn serious, B: Serious, C: Modcrately serious, O: Not serious

Boudheb Urhan Comnune

With the introduction of the compactor and communal container system, Boudheb
seems to be headed in the right direction to provide complete and rational collection
coverage. The urban commune bas ptans to expand this system. However some areas of
the commune will continue to be served by dump truck and their share of the service
needs to be identified. The routes of the compactors introduced over 6 months ago
need to be fixed more accurately based on the experieace gained during that period. A
system for the cleaning and maintenance of the communal containers should be setup,
s0 as to avoid attracting criticism from the residents.

Zag;ua Urban Commune -

Zaouia has opted for dump trucks and its recent purchase of 7 trucks has voided for the
time being the need to discuss the issue of most optimum truck type in that commune.
However the insufficient utilization of these new trucks and the deficit in the collection
service coverage clearly indicate the need to improve the collection system. More
communication with the residents to reduce door-to-door collection and increase
collection points and thereby reduce time spent on the collection routes is an issue.

Biada Urban Commune
Biada scems to be the urban commune everybod) has chesen to forget. The main issue

' here is the urgent need to renew the truck fleet. Within the next two years seven trucks

shoutd be retired. The selection of the suitable truck type wifl be important, but of more
concern will be the resolution of the financial source to back the rengwal plan.

These issucs will be dealt with in _Chapter 6 Collection and Transport Improvement
Plan. '
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42  Disposal
4.2.1 Conditions and Issues of Existing Municipal Disposal Site
) Site Condition and Surfoundings

‘The cureent municipal disposal site is located on the gently sloping hill-side along the
Sebt Gxouta Road {secondary road No. 120), at a distance of approx. 4 km cast of the
city center. Agricultural land for wheat, barley, etc. surrounds the site while a
residential area, which is expanding from the city center to the east is located 1.2 km
west of the site. Thrce wells exist within 400 m radius of the site and are used for
drinking, irrigation and a sardine canning factory.

The total area of the disposal site is 11.345 hectares; 6.08 hectares of it is owned by
Safi Urban Community and the remaining is privately owned. Almost no disposal
facilities, such as enclosed fencing, inspection gates, proper operation roads, storm-
water drainage, signboards indicating site usage, site oftice, water or electricity supply
are equipped at the site.

A large amount of waste has been hauled and accumulated outside of the municipal
disposal site boundary, south of the site, on an area of approx. 7 hectares. It is
estimated that 390,000 m® of waste has been deposited inside the mumclpal dlsposal
site and in the surrounding area.

Several disposal sites restricted to demolition waste exist within the territory of Safi
Usrban Community, and three of them have been visited by the JICA Tearm. These sites
are located in a natural depression, a small valiey and in low fand, respectively, and have
been used for land reclamation purposes. Their average heights are approx. 3m, 12m
and 8m, respectively, and the tolal amount of demolition waste accumulated at the
three sites is estimated at 210,000 m’.

2) Site Operation

Operation of Safi municipal disposal site commenced in 1983, The reslionsible
organization for site management and operation is Safi Urban Commumty Current
operational conditions of the site are descnbed as followa

e Hauled waste has not been controlled in any proper manner such as soil covering,
waste compactmg etc. However, one bulldozer (DGOOD) is operahng at the s;te to
maintain mininum site operation.

o All types of waste; that is municipal, industrial and hospital waste (which may
contain toxic/infectious waste), are accepted/hauled to the site in mixed form.

o No staff from the Urban Community are present for site inspection, recording
incoming vehicles and waste, or for site access control.

e The operation road is in poor condition and inaccessible in case of heavy rains.

e Scavengers are active and animals are grazing at the site without any control.
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3)

Issues

In tight of the tocation, facilities and operational conditions of the existing municipal
disposal site, the following issues have been identified and should be taken into
consideration for the future disposal plan of Safi.

1.

iil.

Sanitary/environmental conditions of the current municipal disposal site are very

poor, because of fack of landfill operation control. Scattering of waste, diftusion of

offensive odor, self-burning of the waste, breeding of vectors and insects, fice

discharge of the leachate, and so on, are observed at the site.

No records of incoming collection vehicles, waste amount and waste types have

been kept, because of the lack of a SWM control plan and site facilities.

For the

same reason, unlimited access to scavengers and animal grazing puts them in
dangerous contact with potential hazardous wastes mixed with domestic waste.

The current municipal disposal site is tocated at one of the main gates to Safi city.
The site is regarded as representative of black points of Safi, because of its

unsuitable siting and poor sanitary conditions.

Existing wastes, accumutated

outside the municipal disposal site boundary, should be conveyed inside the current
disposal site, to restore the private land to its owners in its original condition.
The remaining life time of the current municipal disposal site is assumed to be
approx. 3.5 years. It is therefore urgent to select a new disposal site.

4.2.2 Current Costs

Current expenditure for operation and maintenance of the municipal disposal site in Sati
is shown in the following Table 4.2-1.

Table 4.2-1  Current Operation and Maintenance Cost
ltems Unit cost Cost per vear (DH) ]

1 | Salary of operators 48,600
2 | Fuetl and oil DH10Aitre, 60 liter/day 180,000
3 Sub total (1+2) 228,600
4 | Indirect cost  (3)x 10% 22,860
5 | Equipment maintenance & repair cost 20,000
6 | Depreciation 328,600

G. total  (3+445+6) 600,060

The Urban Community of Safi does not take into consideration the depreciation of
heavy equipment; one bulldozer (D60OD), which is currently operating at the disposal
site. If its depreciation is estimated based on current prices, it would be DH
328,600/year.

Meanwhile, as a revenue, Urban Community of Safi contracts out scavenging activity
to one contractor, every year. Its contract amount in 1995 was DH 106,700/year.
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The amount of waste hauled at the municipal disposal site in 1996 was assumed to be

approx. 37,700 ton. Therefore, unit cost to handle/dispose of cne ton of waste is -

calcutated at DH 13.1/ton.
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