CHAPTER 6 HUMAN RESOURCE DEVELOPMENT AND R&D

This chapter will discuss how the government can develop official and private sector
human resources in the field of SWM.  Also, it will deal with how the government can
strengthen R&D for SWM technology and its evaluation.

This chapter consists of the following six sections.

6.1. Need for Human Resource Development and R&D

6.2. Strategy for Human Resource Development and R&D

6.3. Development of Professionals and Administrators related to SWM
6.4. FEstablishment of SWM training courses for HRD

6.5. Research and Development

6.6. Institutions for HRD and R&D

In Section 6.1 and 6.2, principles of human resource development and R&D are
explained.(See section 6.3 for more details.)
6.1  Need for Human Resouvrce Development and R&D

1)  Preparing for Future Challenges: Human Resource Development for
SWM - :

The nation’s capacity to handle SWM can be represented by concerned laws and

institutions, and these are described in Chapter 1 and 2. The SWM institutions of

local governments and businesses are explained in 3 and 4, which include how to
prepare SWM institutions and arrangements. Every system needs an executive
manager, and its subsystems need operators. Unless they all are in cooperation, the

system is not workable. Therefore, it is necessary to set up a system, namely faws and

institutions concerning SWM, and to develop human resources. Technical know-how
is essential for the management and operation of SWM.

2) The Need for High Level Recognition of the Problem |

Human resource development is a serious issue in any field of Moracco.  In discussing
this matter, social factors should be taken into accouni. A huge gap between the
social elite and other people exists. In this gap there is the limited middle class. The
lack of human resources for middle management has often been a problem. Middle

class workers will not have a motivation to get a degree if they do not have much say in

decision-making and will not enjoy upward mobility.

The elite does not seem to be familiar with practical knowledge generally. Without
this knowledge, they will be unable to direct their subordinates. This knowledge is
alsa necessary to understand opinions of the laborers.  Managers of poor
understanding will direct their workers nowhere. '
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As understood so far, the obstacle to the development of middle managers is not
primarily the absence of training but the existence of such social conditions. Tt follows
that SWM training should be focusing on top managers rather than middle managers.

Examining the differences between a private company and a public institution will help
to better understand this issue. Why does a private company generally function more
efticiently than a public institution? One reason is that a private company’s top
managers understand what is faking place down the line and can give the right
directions.  Also, a private company can enforce discipline among the workers.  Top
managers must educate their workers to respect the discipline; otherwise, business
performance will turn out to be unsatisfactory, which will put the manager's
effectiveness into question.

A public institution, generally, has everything against it, including inadequate
understanding of top managers, no discipline, and indifference on the part of
subordinates.

If an operation is not going well, who is to be blamed, the top managers or the
subordinates? In public institutions, it is often the subordinates, but in private
companies, it is not. Instead, it is the top managers who take the responsibility.  This
is a decisive difference between the two types of organization.

One of the Guidelines' target groups are municipal SWM managers. The officials at
the top level should evaluate their efficiency. They also have to evaluate the
functioning of their organization.

What deusmn should the ofﬁcnals make 1f the evaluation turns out to be low? The
decision is already clear. :

indadequate Understanding Adequate Undefstandlng

No-disciptine Indifference  Discipline Willingness

Figure 6.1-1 Fundamental leferences between Adequate and Inadcquate
Understanding for S\WM : :

Remark: First, adequate understanding of managers is indispensable. - Then,
discipline and willingness are necessary to form a triangle.
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As a management proverb has it, when the top remains the same so does the
bottom. '

This is also true in private companies. I the industrial waste treatment of a business is
not done properly, is it the responsibility of its top nranagers, factory managers, or
operation chiefs? The top managess of good quality will claim it is theirs and will
admit their misjudgment due to lack of knowledge on S\WM.  As shown in the figures
above, changes in understanding at the top level are important.

Again, when the top remains the same, so does the bottom,
3) Necessary Development of Different Layers of Iluman Resources

Successful SWM will not come into being just by counting on changes in understanding
by top managers in local government and business. This is because an organization
does not function with its head only.  The organization needs SWM management staff
who precisely understand directions from the top and have know-how to implement the
directions, and to supervise SWM operators and workers. - :

Separate layers of top managers, SWM managers, and middle managers should be

formed.

4) Development of Leading Experts and Researchers and Necessary R&D
Arrangements :

Many leading individuals are in action in the various fields of Morocco such as water
and electricity supply, construction, and medical treatment. There are, however, no
such people in the area of SWM. Expeits and persons who transfer expertise to
others exists in all types of field. A group of such people must be formed for SWM.
Otherwise, top managers, S\WWM managers, and operation managers cannot develop.
The experts can be found among administration officials, professors, researchers in
public bodies, and private consultants. Developing the group is a hard task. The
individuals must acquire knowledge of SWM and make it practical through the
application of the knowledge. There must be opportunities for them to carry out
R&D. : -

5} . Role of the Government

Dp?elopmeﬁt of human resources for SWM is indispehsable in Morocco to properly
implement SWM.  Who should be responsible for this development?  And how?

Basically, bodies responsible for SWM, namely local governments and businesses, are
also responsible for developing human resources. At present, this responsibility will
not be fulfilled by just leaving it to the managers of the bodies, or to universities or
special courses. : :

The government should take a teadership role to help local governments and businesses

to develop human resources as has already been done for water supply, sewerage, roads,
and miedical treatment.  Tn practice, the following should be done:
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1. Offering training programs for developing human resources for S\WM
2. Providing opportunities for R&D related to S\WM

When the government plays a teadiag role in human resource development and R&D, it
is making an investment in advance into the country’s social infrastructure, which is
essential for Morocco to improve her SWM. :

6.2 Strategy for Human Resource Development and R&D
1) Basic Policies

Human resource development and technological R&D in the field of SWM are
investments Morocco’s fture.  The accumulation of human resources and technology
comprises the social infrastructure. Morocco is now at the stasting point of this
accumulation. The situation in ten years' time will be totally different depending on
whether development is done with a plan or without plan. :

The government is expected to have the following basic objectives:
(1) Human Resource Development

First of all, Morocco needs to produce a specialist SWM group in order to expand
human resource development. Improved understanding of top managers is also
important since such changes are essential to develop subordinates. Based on the
above consideration, the govemment should set the following goals.

¢ Development of specialist experts in SWM
+ Promotion of adequate understanding of top managers of local government
- and businesses concerning SWM -
o Education of SWM managers and aperators of local govemments and
businesses concerning SWNM expertise

(2) Research and Development

An urgent issue of SWAMM in Morocco is environmentally-considered disposal site
development and the treatment of hazardous industrial waste. Morocco also needs to
make use of the environmentally sound technology, which is being developed in Europe,
fo implement competitive abilities of Moroccan enterprises.  Therefore, the
government is advised to set the following objectives.

s Development of dlsposai technology that is applicable in Morocco and an
ability to evaluate the technology

» Research on technology of industrial waste {reatment, and apphcauon of the
technology 7

o Development of clean technology such as waste contro! and recycling
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2) Strategic Pevelopment of Human Resources and R&D
a. Staged Development

In any field, stages that must be undergone are the development of expertise, creating
bases under these teaders, and diffusion of the bases. The government should
implement its administration along with the staged development.

It is necessary to set the first five years for development of the base.  Afler the five
years, the bases can be dispersed. Reviewing the contents of the plan and
reorganization of the arrangements should be done every five years. The government
should create an action plan and implement it. :

First 2 to 3 years: Early stage (preparation period) Development of experts

Next 3 to § years Development of bases Development of
o ' : technology and expertise
5 to 10 yeass Dispersion period Implementation,

evaluation, and
preparation for the next
step

b. Development of Experts through National Projects

The government should start by developing leading experts in SWM.  They, however,
cannot develop their statt to fulfill this task without opportunities which are to be
offered by the government. These opportunities include formulation of a national
project, establishment of a research committee, training abroad, etc. The leaders will
not develop without such opportunities.

¢. Establishing Training Courses and their Arrangements

The government must set forth SWM training courses for local governments and
businesses. The courses should be divided into three classes, namely those for top
managers, senior managers including engineers; and middle managers who supervise
collection and treatment operations.

The senior and middle manager classes should be linked with a system of qualifying the
trained managers as SWM managers and operation managers of treatment facilities,
This linkage will add some authoritative status to the training courses.

Training courses for municipal waste can be offered by Mol at existing training centers.
Concerning industrial, hazardous, and infectious waste, institutional arrangements for
the training courses should be established mainly by MoE since the courses will

contribute 1o environmental pollution control. - MoE should cooperate with Mol&C
and MoH to establish these arrangements.
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. Establishment of Arrangements for R&D

In establishing arrangements for R&D, issues must be narrowed down according to
their priorities. ‘Top priority issues will be the preparation of standards for necessary
treatment facilities and of methods of environmental impact assessment. A second
priority relates to standards for the (reatment of industrial hazardous waste for
environmental pollution prevention, and a manual of treatment technology. A third
priority wili be attached to the development of private industry and R&D in the area of
clean technology, with special reference to the European market.

The government must set up arrangements in which specialists can research these
priofity issues. A national environmental research institution should be created in the
future. For the time being, the government is expected to start a research committee
consisting of professors and consultants. It is necessary for the government to endow
the respensibility of a task force to the committees. In return for their participation,
the group members should be able to enjoy the opportunities of pammpatmg in future
SWM development. : o

e Development of an Evaluation System

The government must make public both the annual and cumulative performance of its
human resources development and R&D.

Follow-up is always necessary {0 be familiar with the effects that human resource
development and R&D have brought about. ‘the follow-up need not necessarily be
done by the section of human resource development, and it should have some linkage
with regulations and auditing concerning regional SWM. This evaluation system
would help the government reward local governments and businesses which achieve
excellent pesformance in SWM. The managers so recognized would be appropriate
tsainers in the SWM training courses.

Evaluation of R&D should preferably be made by a commiitee supenor to the task
force commiitee; namely a national waste commiitee. :

6.3  Development of Professionals and Administrators related tc; SWh
1) Ttis necessary to develop at least 10 to 20 SWM specialists.
Leading experts in the field of SWM should be the following individuals.

o SWNM professionals in the following fields:

SAVM laws and institutions _
Management of local government’s SWM -
Technology of disposal sites

Intermediate treatment technology

Hazardous waste management

Environmental impact assessment related to SWM

(= R S N
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« Supervising Administrator of SWM

Professionals can be found among government officials, academicians, and consultants.
The government is expected to train private professionals since it will not be able to
find the necessary talent only among governmental officials.  As it is necessary to have
at least 3 or 4 individuals in each field, the government must develop 10 to 20
professionals.  The government should appoint some oflicials to become professionals.
Although the government cannot appoint private professors and consultants in the same
way, it can list their names as members of the governmeat’s internal committee, s0 that
lasting cooperative refationships can be built up. :

These professionals are expected to be the first trainers in the SWM training courses.

A supervising administrator is an official of the following quality: an ofticial who has
supervised the location and operation of treatment facilities to secure proper SWNMM of
municipalities and businesses from an environmental point of view; or a official who
possesses experlise in supervising tasks. Only the professionals or individuals with
expertise can fulfill the tasks of an administrative supervisor.

2)  Governmentat Provision of Opportunities for Developing Professionals
and Administrative Officials

The government should develop leading experts by establishing a concrete task forces.
The government is expected to give expected leaders the following opportunities:

1. Participation in setting up a national special committee, such as a committee for
discussing laws, for preparing disposal standards and for preparing technical
standards ' -

2. Participation in SWM related projects launched by the government in
preparation of a pilot project; or in an evaluation committee :

3. Participation in assessment of the location of treatment facilities for local
governments and businesses

4. Priosity for participation in training programs in foreign countries

S. Participation in SWM projects assisted by foreign countries

6. Offering of and participation in seminars assisted by foreign countries

Through experience with these opportunities and with making concrete oulputs, the
teaders will be able to form practical knowledge out of what they have learned in the
textbooks. These individuals must improve their knowledge with practical experience
instead of merely theory. Acquiring such practical knowledge is the only way tobe a
leading expert.

The supervising administrator will regulate treatment facilities and industrial hazardous
waste management. It is realistic that the administrative officials from central
ministries and agencies give training to other officials after they themselves acquire the
practical knowledge through the above opportunities.

These supervisors will be able to accumulate experience by handling praclical issues.
By the feedback of (heir experience to the central committees, they will be able to
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communicate with professionals and improve their knowledge

6.4  Establishment of SWM Training Courses for HRD

1) Establishing Three Training Courses for Municipal, Industrial, and
Infectious Waste

The government should offer different SWM courses for municipal, industrial and
hazardous waste because each course will target different trainees.  Another course on
infectious waste of medical institutions should be oftered.
Targeting the different classes of managers, three courses should be offered; ramely,

. Top managers

2. Senior managers

3. Middle managers
Training for senior and middle managers will be almost the same in their contents;
therefore, the two courses can be arranged into one course.  According to the three
types of the waste and another three types of the managers, there will be nine courses.
Since top managers have only limited time, their courses will be at most one-day
courses. For senior and middle managers, at least two weeks will be necessary but the

precise time will be subject to the program of the courses.

When these courses are offered every year, approximately two months must be
reserved for the courses on each type of waste.

2) Training Courses in Municipal Waste
a) Training Subjccts

The following table 6.4-1 shows necessary subjects in a municipal SWM course.
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Table 6.4-1 Subjects for Training Cources in Municipal Waste

Subjects Top Senior Middle
Managers Managers |  Managers

1. Introduction to Environment and A : A B
Sanitation

2. Waste, Environment and A A B
Sanitation

| 3. Waste, Laws and Systems A A B

4. General Management Theory A A C

5. Management System A C

6. Evaluation and Diagnosis A A

7. Preparation of Improvement Plan ' A A
for Waste Collection

8. Technology for Operational B A

~ Management of Waste Collection

9. Collection Equipment A A

10. Maintenance of  Collection ' B A
Equipment :

bi. Surveying Waste Quality and ' B A
Quantity :

12. Selection of Disposal Sites A B

13, Disposal  and Treatmeat A A
Technology '

|14, Disposal Site Planning , A B

Technology

15. Site Operation Technology B A

16. Environmental Tmpact A C
Assessment

17. Technology for Environmental A C
Pollution Prevention ;

18. Recycling - : A C

19. Use of Private Contractors and A C
Contractual Procedures ' -

20. SWM Cost Management A C

21. Information Management and : A A
Reporting

22. Disciplines of Crews B A

23. Safety Protection - C - B A

24. Enlightenment of Citizens - - A A

Remark: A Subjects to be learned mainly, B: Subjects to be leatned,

C: Subjects in general to be learned
b. Top Manager Class_
Top managers include chairpersons, vice chairpersons, and secretariesgeneral of local

governments.  Since there are 248 urban communes and 3 officials will attend the
courses from each commiune, a _total of 744 top managers will be trained. They do not
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have to finish their courses at one time because they have a certain period of time until
the next election.

Courses for top managers should include the following subjects:

1. Roles for achieving SWM
2. Actions that the managers must take
3. Appropriate directions to subordinates

The training courses will include the following.

1. Fundamental knowledge about SWM and environmental issues ,
2. SWM Principles and tegally defined responsibility of local governments
3. Methodology for SWM management
o Making the organization more eflicient (including subcontractmg with the
private sector)
o Methodology for improving collection, and development of appropriate
disposal sites ,
¢ Preparing indicators and evaluation methods

<. Senior Manager Class

Officials of the senior manager class will be engincers of urban communes and

communities. Since there are the total of 267 urban communes and 14 communities,
the courses will have total 281 engineers. For efficient training, the course should
have 30 to 40 attendees at one time.  Given that the course takes place once a year, it
will take 7 to 10 years to train all the 281 engineers. Therefore, priority should be
given to the engineers of farge communes that ate facing serious SWM problems. '

The training course will place its focus on management systems and planning
technology. On the management systern, participants will learn the meanings and
preparation methods of evaluation indicators concerning SWM service output and
workers’ productivity; and methods of systematic analysis to deduce the solutions
based on the obtained evaluation. The planning technology is for collection and for
disposal sites. It especially includes a technology to examine optimum collection
methods and to evaluate the feasibility of new disposal methods.

Field observations should be programmed into training courses concerning the
improvement and development of collection and the operation of treatment facilities.

The government should create some hypothetical cases since there are at present no
real examples that can be used. :

d. Middle Manager Class
Middle managers include section chiefs for waste collection and supervisors of final
disposal, and most of them are from communes and communities. The number of

trainees for this course will be 281, the same as senior class.

Since middle managers are working bn'praclical-aspects of SWM, the course will be
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targeted at operations management technology. The subjects of this course will be
almost the same as those for the senior manager class, but more focus will be on
practical training. The attendees will be trained in practical applications. SWM
operations should receive special attention in the course.

3) Training Courses for Industrial Waste, Hazardous Waste, and Infectious
Waste '
a Training Subjects

Basic elements of the training courses for industrial, hazardous, and infectious waste
will be the same as the course for municipal SWM. Technical aspects, on the other |
hand, differ due to the special characteristics of hazardous and infectious waste.
Institutional arrangements for these types of SWM differ greatly from those of local
governments.

~ Hazardous waste calls for different types of treatment according to the type of waste.

Therefore, those concerned must have knowledge about various matetials and many
types of treatment technotogies. They also must be proficient in the improvement of
production processes since the generation of hazardous waste is closely related to the
production process. :

Table 6.4-2 in the next page shows main subjects.
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Table 6.4-2  Subjects of Training Courses for Industrial and Hazardous Waste

Subjects

Top
Managers

Senior
Managers

Middle
Managers

. Introduction to Environment and

Sanitation

A

A

B

b

Industrial Waste, Environment and -
Sanitation

s

>

Industrial Waste, Laws and Systems

Definition of Industrial Waste

General Management Theory

Internal Arrangements

Hazardous Chemical Materials

IR NN

Disposal Standards for Hazardous

- Waste :

e

Procedures concerning Location of

Treatment Facilities

10.

Technology for the Management of
Waste Generation Process

1l.

Clean-Process Technology

12.

Recycling Technology

QIO O O QR

13.

Technology for the Management of
Waste Quantity ard Quality

14.

Site Selection for Hazardous Waste
Disposal

135.

Hazardous Waste Disposal Sites

16.

Hazardous Waste Disposal Planning

17.

Technology for the Operation of
Hazardous Waste Disposal

18.

Technology for the Treatment of
Hazardous Waste

19.

Treatment Facilities for Hazardous
Waste and Their Operation

> » Bz w >elal ol ol sxlalahizl =

Environmental Impact Assessment

. Technology for the Prevention of

Environnmental Pollution (air and
water pollution)

o P S -~ ] R e bt B B vl g A B P g e

e

22.

Storing and Collection Containers

23.

Collection Methods and Safety

24.

Collection Equipment and
Maintenance

25.

Use of Private Contractors and
Contractual Procedures

26.

SWM Cost Management

27.

Information Management, Book
Keeping, and Reporting

28.

Disciplines of Crews

29.

Safety Protection for Operation

30.

Public Relations

SN e | Ol

Pl oot B (o] IR o B -l s 33

Remark:

b.

C: Subjects in general to be learned

Top Manager Class
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The top manager class of courses on industrial, hazardous, and infections waste is
targeted at the top managers of business and hospitals.  Minimum knowledge about
hazardous chemical waste should be learned in this class. The attendants mwst
understand the internal arrangements of SWM.

The paticipants should learn the necessity for establishing concerned laws early by
examining the current and future conditions of legal regutations.

c Senior Manager Class

In the senior manager class, attendees would be SWM managers of factories and
hospitals. The managers need the most comprehensive knowledge about SWNM.
They should be taught how production management and SWM can be integrated and
must understand that the prevention of waste generation is a way to reduce the
utilization of material resources.

d Middte Manager Class

In the middle manager class, attendees are mainly operation managers of treatment
facilities in factories and hospitals. They will mainly learn technologies for operation
of treatment facilities. Although the facilities themselves are easy to operate, the
managers must have basic knowledge about the materials to be {reated at their facilities.
The course must offer kaowledge about the operation of eavironmental protection
facilities, safety protection, and maintenance of the treatment facility.

6.5  Research & Development
1) Meaning of Governmental R&D

The national government may for the time being have to take a leadership role in R&D
concerning SWM, because incentives are not strong for locat government or private
business investment related to SWM due to the absence of institutional SWNM
regutations. The market for treatment facilities has not yet been formed since the
needs for the waste treaiment are weak.  Therefore, the circumstances are not friendly
for private investrment to R&D. -

Legal regulations will generate demand for waste treatment facilities.  These
regulations will bring about an environment-related new market. Generally,
environmental investment is expenditures for the social costs and is not privately
profitable; however, it can be profitable in terms of social efficiency and generation of
employment when costs are internalized in the market.

2) Items of R&D
Morocco’s R&D related to S\WM should be linked wii-h the natioh's_ needs for SWM.
The government must create a number of institutional standards and guidelines in order

to strengthen sofid waste administration. These standards are for landfilling, and
disposal site technology, and guidelines are for treatment methods of hazardous waste,
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etc.

For institutional standards, guidelincs, and advanced research, the following themes can
be listed for R&D.

1. Waste Disposal

o & & & & G & ¢ > &

Geology of Marocco and hydraulic information database

Disposition models of waste and generation model of leachate
Treatment methods of leachate

Structure of dispaosal site bottom line

Methods and effects of gas collection pipe

Effects of seepage cantrol by compaction and cover soil

Leachate analysis

Environmental impact of leachate generated from small disposal sites.
Risk assessment for disposal sites

Disposal standards for landfilling waste

2. Municipal Waste Treatment

3. Hazardous Industrial Waste

¢ % & & & &5 & o & & O

=

Research on intermediate treatment technology
Guidelines for composting facilities
Incineration technology and environmental control

Types and generation pracesses for hazardous waste

Data base of information on toxicity, etc. of hazardous waste

Methods of analysis of hazardous compositions

Technology for reducing hazardous waste generation

Improved technology for cleaner processes generating no hazardous waste
Recycling of hazardous waste

Treatment technology for hazardous waste

Facitity standards for hazardous waste disposal

Disposat standards for hazardous waste

Disposal of hazardous waste and its risks

Environmental control in the intermediate treatment process

Others

EIA for treatment facilities

Recycling

Soil pollution control

Socio-economic eftects of waste control
uropean trends in clean technotogy developmem
Methods of environmental auditing

International trends in research

o © » 9 o o

Part 2-116



The above R&D themes are just to list a few, and there can be more detailed themes.
Priority should be put on research that will be a basis for siandards to strengthen
institutional regulations. Another priority should be given to the accumulation and
data base of the most important information so that the government can give concrete
instructions to focat governments and businesses.

6.6 Institutions for Human Resource Development and R&D
1) Development of a Training System by the Government

In the following paragraphs, an administrative system related to solid waste will be
briefly explained since Chapter 2 mentions the subject in detail. The following three
systems can be listed for human resource development:

1. Use of Mol’s training system concerning municipal waste

2. Establishment of MoE’s training system concerning hazardous waste and
environmental control

3. Use of medical institutions' training centers concerning infectious waste

Although MoE does not have its own training center, it can ofter the training courses at
a third party’s facility The MoE should start the training courses and build up its
capacity for training.

MoE should have at least two specialized staff' to study human resource development.
2} Development of R&D System by the Government

There is no SWM research done in Morocco, with a few exceptions in universities. In
a practical sense, a R&D system does not exist in the country, so one should be created.
The government is advised to form a comniiltee consisting of researchers, consultants,
etc. in order to prepare standards concerning waste disposal. At least, budgets for
studying research papers should be allocated to the committee. It is necessary to take
advantage of any technical assistance offered by foreign countries particularly if such
budget allocation is not available. The committee nceds to have full cooperation from
MoPW researchers since it will need civil engineering, hydraulic, and geological
expertise.

In the future, it will be essential for MoE to have its own environmental research
institute.  Rescarch especially in the field of environment should be led by the
government. Research should be done not only for purely academic purposes, but

“also for purposes linked with administrative control.  This research institute should be

also used for developing the existing laboratory system and making this system able to
offer training programs.

One of the main research subjects of the research institute should be on the

~ environmental impact caused by disposal of hazardous as well as other waste and the

prevention of the impact.
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3) Establishment of Association of S\VM Experts

In the future, researchers and specialists in the field of SWM will develop further
professional expertise.  Also, SWM services will be offered very actively in urban
areas, and the SWM market for private businesses will develop. When this future
arrives, the government will be able to encourage SWM experts to establish an
association of SWM experts for belter communication among them.
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CHAPTER 7 NATIONAL SUPPORT

1.1 Public Education
7.1.1  Need for Public Education
1) State of Awareness in the Field of SWM

Lack of environmental awareness among cilizens and those persons who have
responsibilities in the field of SWM is a factor that leads to low quahty management and
puts pressure on the environment. :

The following can be regarded as being the source of such weakness:

- The effects of solid waste management on health and environment are not
clearly understood. Reasons are the  lack of studies and the scientific difficulty
of showing relationships between waste, environment and health;

- So far, no environmental disasters have occurred in Morocco; :

- Problems of the usban environment are new for the people. Relationships
between consumption and environment, an essential issue for SWM, are not
clearly understood. '

For individuals, the SYWM sector is basically perceived as a cleansing service rather than
as an eavironmental service. Generally, those who clean houses and private areas are
women. Public areas are considered to be under lhe full responsibility of the municipal
service, for which people pay taxes. :

In most cases, NGOs have not orgamzed themselves in the area of envuonmental
protection, apart from those that have been involved in municipal cleansing.
Environmental awareness of NGOs can thus be considered as an essential objective of
education. -

2) Need to Increase Awareness and Community Participation

The tack of public participation in SWM is perceived by municipalities as one of the
most crucial problems in improving SWM conditions in Morocco.  The need for more
participation is clear. Expected benefits are decreased cost of management, less
pressure on the environment, better quality of urban life, and avoidance of popular
resistance to siting of waste disposal facilities. SWM efliciency will increasingly be
determined by waste minimization efforts, which means an increased role of the people
to separate waste materials at source. People's participation is required for i improving
the quahty of the waste collection service.

I‘conomic development means mcrcasmg pressure on the envxronment In case of
environmental disruption, a good communication policy will help to avoid social unrest.
The need to heighten public awareness is considerable if people are to accept
environmental policy objectives. Environmental projects like new waste disposal sites
wili be easier to implement if people understand the issues and take part in the
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decision-making process. Community participation is usually understood as being as
much a learning as a measure of participatory democracy.

The need to make the decision-makers and the elected representatives aware of the
importance of SWM, but also about the usefulness of public awareness, has been
underestiniated.  Increasing awareness can however be the result of indirect factors
such as the exchange of information between the communes, the creation of good
conditions for the public awareness, and the motivation of the local associations.
The Communication and Training Directorate of the Ministry of Environment has a
very important role to play in the development of such factors.

3) Need for Central Government Support for Public Education

One crucial role of the Ministry of Environment is to increase awareness of
environmental responsibilities given to line ministries, in order to make the coordination
process feasible and efficient.  Such a requirement would not be feasible without
focusing awareness development both on citizens and on local actors.

It seems that local authorities consider that Ministry of Environment has not yet
adequately supported their efforts for educating people about environmental issues
relating to solid waste. '

Setting up intermediary bodies between the communes and the Ministry of
Environment is a need, if an higher motivation of communes and a better technical
support to them is expected. Urban communes need popular educational materials,
with easy use, appropriate to the population targets, and whose production may be too
much expensive for them, like it is for video tapes for example. The Communication
and Training Directorate of the Ministry of Environment should take the initiative to
make its activities known by the public and the communes, and to develop its ability of
answering the questions raised by the communes about public awareness. Maintaining
the contact between this Directorate and the cultural and environmental local NGOs
should be considered as an important task for the good development of awareness
activities at local level.

7.1.2 Definition of Public Education

Public education means education of citizens, consumers, persons involved in
communication and education, and professionals of the SWM sector.  Sensitization of
private enterprises is not of concern. Public education is a generic term which
includes, besides school education, heightening of public awareness, and some
communication activities. Information and participation are both tools and results of
the education process. o g - '

Pubtic education in the field of SWM basically aims at strengthening the participation of
people and improving waste management conditions. Thus, education in the field of
solid waste cannot be limited to environmental education strictly speaking. It should
also provide awareness and understanding of the decision making process for projects,
particularly regarding environmental issues. The purpose of such education is not
only to make people aware of what are the possible environmental effects of SWM
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projects, but also to make them aware of their possible role in order to improve the
quality of projects at the planning stage. Environmental education should be
understood as including civic education issues.

7.1.3 Scope of Public Education

Public education for sustainable management of solid waste must be understood as a
multi-objective process with the following aspects:

- Sanitary education, which is atready conducted by the Ministry of Health;
present improvements in sanitary education must be encouraged,

- Civic education, which aims at introducing mechanisms of the decision making
process, and citizens' responsibility towards environmental protection;

- Environmental education, which is almost a new activity in Morocco.

In Morocco, only the sanitary education has been the object of very impostant efforts.
Environmental education is one missing element of awareness activities in the field of
SWM, and this is understandable since the waste problem is primarily a problem of
hygiene and cleanliness.

However, the environmental dimension of awareness heightening for sofid waste is
iniportant because:

" - aspects like nuisances to the quality of the living environment are taken into
account; :
- it provides understanding of the effects on the natural environment;
- it provides understanding of the health effects of waste generation through
contamination of environmenta! resources such as water;
- the environmental dimension of education is interdependent with the concept of
sustainable development. '

Environmental education in the field of SWM, including the collection, transport and
disposal steps, should focus on the following issues: '

- natural ecosystems,
- natural resources;
- people's communities;
- SWM workers;
- living environment;
. - health.

In terms of communication messages, the following points certainly need attention
within environmental education programs regarding focusing on SWM: '

- management and environmental conditions for solid waste disposal
- linkages between consumption products and waste materials
. urban, industrial, and medical waste categories
- diffusion of mineral / organic substances and ge:ms within the natural
environment and living organisms :

Part 2 - 121



7.1.4 Goals of Public Education

Public education in the field of SWM encompasses waste issues and has the following
goals.

1) Improvement of SWHM

- toincrease the participation of citizens in municipal campaigns and definition of
poticy objectives; é%
- toincrease the participation of people in waste collection aclivities;
- to make the citizens aware of their own responsibility for cleantiness of the city;
- to improve the public image of SWM workers;
- 1o keep people informed about waste related issues;
- to minimize health and environmental risks associated with SWM.

2) Environmental Awareness

- better understanding of environmental issues and their lmkages with
consumption and production patterns;
- understanding environmentally sound behavior;
- sense of environmental responsibilities;
- increased envirommental awareness of NGOs and communities;
- concept of eco-citizenship and sustainable development,;
- understanding the role of the SWM sector in achieving a better quality of the
urban environment. k%

3) Comununity Participation

- to develop a sense of participation (and responsibility);

- toincrease the use of existing participation tools; ,

- toincrease participation of people in the decision- making process;

- to develop the capacity of the population and institutions to commumcate with
each other; :

- to develop skills of assoctations to create initiatives and assess thelr needs

- to strengthen the initiative of communes in education efforts;

- to obtain the participation of associations in awareness aclivities.

7.1.5  Development of Public Education Support

The importance of environmental education is clearly perceived and several actions

have been set up to deal with the problem at the central government level, including a g
program for educating of teachers, establishing partnesships with NGOs, and reporting

on communication tools. These actions are essential in order to deal with the urgent

needs.

The following measures could improve pubhc educauon support in Morocco

- Evaluation and implementation of an education pohcy in the ﬁeld of SW\'I
- Public diffusion of environmental information;
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- Production and exchange of educational materials;
- Devclopment of social communication.

1) Public Education Pelicy

There are already many efforts to educate people about SWM.  Better organization of
these efforts would help to improve the results. The evaluation of education policy
objectives in the field of SWM could be part of the larger process of establishing a
national strategy for environmental education. In the short term, urgent needs could be
identified through the commission in charge of culture, information, communication
and education, within the CNE. However, education in the field of solid waste implies a
larger representation of the agencies concerned with solid waste, health, environment,
and education. NGOs should be involved. Such commissions should be established at
regional level. Education programs at the municipal level should be planned and
implemented as part of the SWM improvement plans.

Since the Ministry of Health has already developed and is improving education
programs about health and hygiene issues, Ministry of Environment should focus on
aspects which are typically environmental, namely environmental resources, quality of
life and envionmental nuisances. Social communication issues must be considered by
the Ministry of Environment as well. These issues are detailed below.

The output of an education program as part of SWM improvement plan should be an
action program strongly involving provincial delegations of tlie Ministry of
Environment and Ministry of Health. The Ministry of Environment must provide
environmenta! information and expertise to the Ministry of Health for more complete
education materials about solid waste. -

2) Diffusion 61‘ Information

Diffusion of information related to solid waste from the Ministry of Environment to the
local agencies and from municipalities to the people must be increased. Besides
necessary institutional improvements for achicving this objective, the following
procedures can be used: :

- regular publication of notes about environmental measures and the state of the
environment, :

- belter exchange of information between local and centrai levels, through
existing provincial commissions for environment; _

- better exchange of information between concerned agencies at the central level;

- exchange of information at the international level in the field of environmental
cducation; '

- information for NGOs.
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3 Production of Educational Materials

The production of educational materials should involve local as well as central agencies.
At the central level, one person at the Ministry of Environment should be in charge of
contacts with the Miaistry of Public Health in order to keep up-to-date with existing
materials angd cooperate to improve these materials.

The following areas could constitute the objectives of cooperation:

- joint production of materials to cover environmental and health issues;
- use of the local network of the Ministry of Health for diffusing enwronmentat
. messages for SWM;
- better use of the existing technical equipment and creation of coinpetence to
develop new educational materials.

The following priorities must be considered:

- inventory of existing materials produced at the national and local levels, and
promotion of the best ones;

- preparation of methodological guides addres:ed to mumapahtlea for carrying
out education programs adapted to specific S\WM objectives.

The video meets a real expectation on the part of local decision-makers as a tool for
the promotion of public awareness in streets, on the one hand, and as a too! of public
debate, on the other. The use of video a street attraction is difficult to be considered
by the communes due to its high costs.  The Ministry of Environment should therefore
consider two types of assistance for the development of such awareness tools. The
first type of action is to produce environmental series in the form of slides, and specially
about solid waste. The second type of action could be to provide screening materials
in view of video or slides shows on big screens.

4) Development of Social Communication

Public education and more specifically public awareness heightening will not be
eflicient if not reinforced by institutional improvements in the field of social
communication.  Soctal communication is a main priority for preparing suitable
conditions for the development of community participation. Education in the field of
solid waste can be regarded as an activity that will create needs for improving the
existing means of social communication selating to the necessary choices between
development and environmental protection

Several priorities can be defined in order to heighten the quality of social
comniunication procedures: :

- strengthening the participation of people in decision-making procedures,
through measures like more representation in commissions, more representation
in planning stages, more direct consultation with concerned people, and
parinership with NGOs;
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- better use of environmental NGOs, which means an increased role of these
NGOs together with measures to encourage their strengthening;

- public participation within the procedure of environmental authorization, like in
connection with EIA studies for example, _

- providing the capacity and institutional arrangements at the tocal level for
communication in the field of environment.

7.2 Privatization
7.2.1 Privatization as Means of Improving Service Efficiency and Adequacy

Privatization of waste collection/transport and street sweeping services is very common
in many cities of the world.  Cities using contractors for waste treatment (incineration)
and disposal are also increasing in number.

In Morocco, SWM costs will continue to increase with the increasing demand for 1)
expansion of coverage of waste collection service, and for 2) application of higher
environmental standards (controlled landfill) to disposal sites.

Privatization may be the best and shortest way to achieve the following two objectives
of SWM services:

1. Increase in service efficiency
2. Increase in service adequacy

- Many cities in the world use SWM contractors because their service has proved to be

more cfficient than services directly provided by cities. Generally, the cost of using
contractors for waste collection and street sweeping service is about 30 % less than the
cost when these services are provided directly by municipalities.  Such cost saving can
be used either to reduce local government expenditures, or to provide other services,
including upgrading of solid waste operations. :

7.2.2  Sources of Differences in Efficiency

Service efficiency can be best measured in terms of the unit cost of service (for example,
cost of one ton of waste collected). The unit cost is estimated by dividing colection
costs (numerator) by waste quantily collected (denominator). It is generally found
that the difference in unit costs between contractors and communes derives from the
difference in the denominators rather than from the difterence in the numerators.  In
short, contractors tend to collect more waste by using the same equipment and
manpower. ‘'The difference in the waste collection quantity derives from, for example,
the difference in the number of trips a collection crew makes per day. Because the
communes’ workers spend much time on sorting recyclable materials on the streets,
they typically make two teips per day to a disposal site. The number of trips can
increase to three if the communes’ workers were not engaged in the sorting activities.
The increase of trips from {wo to three is a major contribution to the overall increase in
efficiency. - - : :
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A private contracter will have to pay higher salaries to collection worker to prevent
them from engaging sorting activily. But higher payment may be worthwhite if they
can collect more waste by making more trips.

An operations manager of a contractor has an incentive to increase service efliciency as
his salacy is much correlated with his performance.  Contractors are given an incentive
to be efficient as they wilt be out of business (replaced by other contractors) if
otherwise.

In the case uncollected waste exists in a commune, a SWM manager of the commune
will typically claim that more equipment and manpower are necessary to collect it,
while a good contractor would think about the possibility of increasing collection
efliciency, for example, by improving truck maintenance and increasing truck utilization
rates. This is a source of difference in the efficiency.

7.2.3  Government Support Needed

The Ministry of Interior has a policy of promoting the privatization of SWM service.
in 1995, the ministry organized a big seminar jointly with USAID to promote
privatization in this sector. As part of continued efforts, it is recommended that the
Morocean government should take the following actions:

1. Encourage local governments to introduce accounting practices by which they
can estimate SWM costs :

Provide a standard contract document

Assist local governments to evaluate tenders offered by comracior;

4. Encourage local governments to privatize SWM services through periodic
semmars and workshops

w N

Many Moroccan urban communes think that the use of contractors for waste collection
is not feasible because it is more costly. The Moroccan local governments need to
convince themselves that the privatization is beneficial before deciding on the
privatization. The best way to convince themselves is to understand the real costs of
S\WM services provided by the communes, and compare the costs with prices offered
by some contractors. The best indicator the commune should use for comparison is
the unit cost of the service such as the cost of collecting one ton of waste. Chapter 3
of Book 2-Part 1 (Municipal Gmdehnes) shows the method of estimating a unit SWM
cost.

7.2.4  Privatization of Treatment and Disposal Scfvices

In recent years, privatization of treatment (for example incineration) and disposal has
been increasingly common in the world.  In France, about one half of incineratoss and
landfill sites are privately owned. : : :

In many cases, private companies offer higher levels of service than communes do. If
private companies’ environmental standards are found to be less than required by the
law, the regulatory authorily can suspend the company’s operations.  For communes
which have tower standards, suspension of disposal service provided by communes is
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not possible because they usually have no alternative places for waste disposal. Due
to this situation, environmental standards of privately owned disposal sites can be wefl
regulated by the authority.

For privatization of treatment and disposal services, it is necessary for local
governments to develop 1) well defined contract conditions and specifications as weil
as 2) technical capacity to monitor and evaluate contractors’ performance at the
commune level

In addition, the central government needs to develop a regulatory framework (faw and
responsible regulatory agency) discussed below:. -

72.5  Establishment of Regulatory Framework

The government should establish a regulatory framework to regulate contractors when
the market for SWMM services grows. The regulatory framework consists of 1) a law
concerning privatization of SWM services, and 2) a regulatory agency which is
authorized to issue permissions to companies to operate SWM services. This
segulatory framework is needed particularly to control waste disposal contractors to
ensure that they attain cerfain environmental standards required.

A good regulatory framework ensures:

I.  fair competition in the market ' :
2. achievement of environmental standards required by law

The government should 1) decide which ministry should be responsible for seiting such
regulatory framework, and 2) study on a future regulatory framework desired.
Chapter 2 discusses regulatory framework desired. :

7.2.6 Guidelines for Urban Communes and Communities on the Privatization

Guidelines for urban communes and communities on the privatization of SWM services
is shown in Chapter § of Book 2-Part 1.  The guidelines cover the following topics:

1. Need to know the costs of SWM services provided by urban communes and
communities :

Method of estimating cost efficiency

Form of privatization :

Procedure and activities needed for privatization

important aspects considered in designing contracts

Government support :

S b e
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7.3 Information Services
7.3.1  Serving as Information Center
In Europe and Japan, technologies applicable to SWM have been constantly developing
because there are large matkets demanding for technologies. Moroccan local
governments generally do not have good access to information on SWM.
It is advised that:

1. both the Ministry of Interior and Ministry of Environment (MoE) should serve

as_an_information_ center, and make avaitable SWM mformatlon to local
governments, and : : : o

2. Mol will take care of waste collection/transport mainly and, while MoE will
mainly take care of waste disposaL;_vhich aﬂ‘gct the environment.

Informatlon on 1he following toplcs may be useful to urban communes and
communities: : ' :

Collection and transport equipment

Sanitary tandfil}

Industrial and hazardous waste management

Hospila} waste management -

Intermediate treatment including compost and mcmerator

Recycling and sorting technologies, in particular those for industrial waste and

waste exchange -

7. Public education including materials (wdco leaﬂels) prepared by MoE or Iocal
governments

8. Guidance on prwahzauon (including a standard contract document)

9. Consultants and engineers in the SWM sector -

10. Training opportunities

11. Data and stalistics on Moroccan SWM (See note below)

A s

Note:
The information system explained in Chapter 4 will enable to collect and data on
SWM

7.3.2  Consultation Ability

It is advised that both Mol and MoE should have SWM experts who can nrowde sone
consulting services for local governments.

Collection of information is not enough to serve as an information center of SWM.
Study of collected information is necessary to present information in such a manner as
to be useful for local governments.  Inforimation on technology would be more useful
ifit is accompanied with an evaluation of the technology (Note: Some Moroccan cities
have implemented composting, most of which resulted in faiture. The government
should evaluate the results of composting so that information on the results can be
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made available for interested local governments, without which the same mistakes may
be repeated in other cities.)

MOoE’s research function as proposed in Chapter 6 will strengthen its consulting ability.

In Morocco, there are some communes which are superior to others in a specific aspect
of SWM: for example, a truck maintenance or cleaning campaign. The successful
experience of a Moroccan commune would be very useful and relevant to other
communes with similar conditions. Mol and MoE should identify comnwines or
communities which have successful experience in some aspects of S\WWM so that such
experience can be shared by other communes.

Both Mol and MoE should organize seminars for local governments to facilitate the
exchange of experience and information among themselves.
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ANNEX EXAMPLE OF TECHNICAL GUIDELINES FOR
CONSTRUCTION AND OPERATION OF FINAL DISPOSAL
FACILITIES FOR MUNICIPAL WASTE

Introduction

Adequate final disposal sites for municipal waste are for maintaining a sanitary
environment in urban areas. Location, construction, and operation of the facilities
should not adversely affect the surrounding environment.

The primary responsibitity for construction and operation of final disposal sites for
municipal waste belongs to local governments. Moroccan laws rule that local
governments are responsible for risks to environment when they construct and operate
their facilities or contract out disposal activities at privately owned disposal sites. '

Local governments must prevent negative impacts to environment and groundwater
when constructing and operating final disposal sités. Preventive measures must meet
technical standards for controlled landfilling sites, which are to be set by MoE.

Construction of all disposal sites should meet the MoE’s standards. The Mo should
be able to stop the construction of disposal sites that do not meet the standards, and
issue orders to modify their construction plans. The ministry should also be able to
order the sites to be improved ar to stop their operation. '

Technical standards for controlled landfil sites consist of a) objectives, definitions, and
the scope of application, b) disposal standards for municipal waste, c} standards for
selecting the location of disposal sites, d) tandfill standards for disposal sites, €) facility
standards for controlled landfill sites, and £} operation standards for controlled landfill
sites. These standards need to be developed for they are at present tentative and
cover only the basic elements of these standards.

There must be detailed ope{ét-ivon.al guidélines for applying the technical standards.

The guidelines can be issued in the form of technical manuals for construction and
operation of a controlled landfill site after experimenting with model sites.

1. Objectives, Definitions, and the Scope of Application

1.1 Objeéti\'és

Local governments must use properly operated disposal sites to eliminate
environmental risks. Technical standards are to guide local governments to properly
construct and operate disposal sites. : :

1.2 Definitions

“Local govcrnmeﬁt” refers to the commune, urban commrunity, or municipality.

“Municipal waste” is the waste that a commune or municipality collects, or that local
governments agree to accept at municipal waste disposal sites.
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“Industrial and other wastes” are non-municipal wastes. “Special waste” is separately
defined in MoE's relevant standards.

“Controlled landfill site” is a disposal site that meets facility and operation standards.
“Disposal site facitity” refers to any facilities at disposal sites.

1.3  The Scope of Application

Technical standards are applied to municipal or private disposal sites for municipal
waste. Standards for industrial waste should be established separately.

2. Disposal Standards for Municipal Waste

Local governments should follow the following standards.
¢ Waste should not be scattered or spilt.

® Preventive measures should be taken against offensive order, dust, smoke, and
noise.

® Rats, mosqmtoes flies, and other insects should be controlled.

. e Enclosmg fences should be placed around disposal sites to clearly show the border
of the site.

o [ .eachate should be conlrolled when nsl-.s are expected in the river or groundw ater
nearby. S :

o A layer of disposed waste should be 2 m to3m thlck and cover soil of 30cmto
50 cm should be applied to each waste layer.

» Cover soil should be applied to the whole disposal area when closing the site.

3. Standards for Selecting the Location of Disposal Sites

Disposal sites should not have any adx'érse effect on the surrounding living environment
and water resources. Construction sites should be carefully selected to avoid any
conflict of interest concerning land ownership.

o Disposal sites should be constructed at least 200 m away from residential areas.

e Springs and wells are not used for drinking in less than 1 km downstream of
disposal sites

¢ Disposal sites should be at least 200 m away from any river that is managed by
MoPWV, :

& Disposal sites should not be constructed in natural environments where plants and
wildlife are observed; in environmental conservation areas; or in Iagoona along the
coast.

¢ Disposal sites should be constructed at least 3 km away from airports
¢ Disposal sntes should not be ‘constructed in public or military sites.
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4. Standards for Landfilling at Municipal Waste Disposal Sites (Tentative)

In principle, controlled dispdsal sites for municipal waste should accept only officially
defined municipal waste.

When local governments agree to accept non-municipal waste at their disposal sites to
protect the environment, the authorities must confirm that the waste is free from risks
{o the environment and operation of the site.

The following are safety standards for landfilling,

e Testing solutions for waste samples and water should not contain as amount of
- heavy metals (etc.) 10 times larger than the amount of those regulated by drinking
water standards. (Substances regutated by the standards will be defined
separately. Methods of analysis of the substances will be described in detail

separately.) : -
o Wasle to be disposed of at municipal d:sposal sites should not be explosive, liquid,
“or infectious.

The following are operation standards.

¢ Plastic waste should be crushed into pleces so that it will not interfere with the
operation of heavy machines.

e Demolition waste should be crushed into pieces so that it will not interfere the
operallon of heavy machmes

Infectious waste can be accepted at municipal disposal sites under certain conditions
until a treatment plant is constructed.  (Such conditions will be described separately.)

5. Facility Standards for Controlled Landfill Sites
a. General Standards

All disposal sites should meet the following general standards.

® Enclosing fences should be placed around disposal sites.

. Embankmems should be constructed around disposal sites to prevent waste out-
flowing. _

¢ Bufler zones should be reserved as necessary

¢ Rainwater dramage systems should be equipped around disposal sites to control
incoming rain water from outside the disposal sites.

¢ Approach roads between public roads and disposal sites should be paved
s A gate should be located at the entrance of disposal sites.

o A truck scale should be installed at the gate of disposal sites. (Installation of a
truck scale can be ophonal at a disposal site whose served populallon is less than
50,000 persons.) :
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On-site roads should be established.

A site office should be located at the gate of the disposal site.

A truck washing zone should be provided at the disposal sites as necessary.
Lighting facilities should be equipped al disposal sites as necessary.

Water sprinklers should be installed at disposal sites.

® O O o ®

b.  Standards by Types of Disposatl Sites

Following are facility standards according to the size and economic conditions of
disposal sites.

Followmg are fa(:lhty standards for disposal snes whose area is smaller than 10 ,000 m’

and landfilling capacity is less than 50,000 m’.

e The top layer of base ground of a disposal site should be stripped, and earth
compaction should be conducted in order to improve permeability of the base
ground.

Following are facility standards for a disposal sxte whose area is farger than 10 000 m’
and tandfilling capacily is greater than 50,000 m’.

e The base ground of disposal sites should have |mpermeab|hty, taking mto
consideration geological factors and hydrological conditions of groundwater.
Infiltration coeflicient should be smaller than 10”.

Tentative standards for this type of disposal site (basic standards} should be as follows

e Clay layer of 0.5 m should be laid over the base ground of disposal sites. (Clay
layer is optional when the base ground meets the standards mentioned earlier
concerning impermeability.) :

¢ A leachate collection system using packed gravel should be provided in order to
maintain site operation as necessary

¢ Gas venting pipes should be installed as necessaty.

e A leachate recirculation system should be employed, and leachate should not be
discharged to the outside of disposal sites.

e A leachate control pond should be located for storing leachate to maintain site
operation in excessively heavy rain.

Standards to be required in the future (advanced standards) are as follows.

¢ A Clay layer or artificial liner 1 m thick should be applied to the base ground of a
disposal site.  {If a disposal sitc meets the above-mentioned standards concerning
permeability, such lining is not necessary.)

¢ A teachate collection system using perforated PVC p!pes should be installed in
order to control leachate.

o Gas removal facilities should be installed every SO m.

® A leachate recirculation control facility should be installed to avoid the discharge
of leachate to outside the disposal site. Leachate control pond should be located
to store excessive teachate due to excessive rain.  When discharging leachate to
outside the disposal site, leachate must be treated with aeration, etc. (Standards
for water quality of leachate to be discharged should be established based on an
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environmental impact assessment.
¢ Monitoring wells should be installed.

Operation Standards for (fonh'ol'led Landfill Sites

Operation standards for controlled landfill sites are as follows.

a.

1)

2)

3)

4)

=

Following are opcrallon standards for a controlled landfill site whose area is
smaller than 10,000 m” and fandfilling capacity is less than 50,000 m’.
Heavy machines and equipment

¢ Bulldozer
o Backhoe

Other machines, if necessary

Landfilling Gperation

The fill-up method should be used for landhllmg operation.

Cover soil should be prepared.

Cover soil should be applied at least twice a week.

Cover soil of 30 cm - 50 cm thick should be applied to waste layers when lhey

- become 2m - 3m in depth. :
e Water sprinklers should be used to prevent out-flowing of waste on windy days.
o Cover soil must be apptied when waste starts to burn.

Management of Site Operations
Site operations should be recorded daily.

Waste haulers that do not belong to a commune or commumty must hawe official
permission to use the facility. : ,

® In-coming trucks must be recorded.
e Waste haulers without official permission should be controlled.
e Entry to disposal sites should be restricted and controlled.

Closure of Disposal Sites

Cover soil should be apptied to the whole area used as a disposal site when
closing a site.

Following are operatlon standards for a controlled landfill site whose area is
larger than 10,000 m” and landfilling capacxty is greater than 50,000 m’*,

Heavy Machmes and Equipment

The number of the following machines and equnpment should be determmed in
accordance with the amount of waste disposed of.
'

Bulldozer .
B‘_ackhoe
Wheel Loader
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2)

3)

4)

Dump Truck

Landfilling Operation

Fill-up method should be employed for landﬁllmg operatlon

Cover soil should be prepared.

Cover soil should be applied daily. :

Cover soil of 30 ¢cm - 50 cm thick should be applied to waste layers when they

. become 3 min depth.

Water sprinklers should be used to prevent out-flowing of waste on windy days.

On-site roads should be constructed, taking into consideration the weight of
collection trucks in accordance with landfifling operation. :

Out-going collection trucks should be washed to remove waste and soil

Trcatment of Leachate
Collected leachate should be periodically recirculated into the disposal site.
Leachate should be purified when being discharged outside of a disposal site.

Management of Site Operations
Site operations should be recorded periodically.

Waste haulers that do not belong to a commune or community must have an
official permission to use the facility.

The amount of waste transported to a disposal site should be measured with a
truck scale.

Waste haulers without official permission should be checked.
Entry to disposal sites should be restricted and controlled.

Water quality of monitoring wells should be analyzed. (Analysis items and
monitoring frequency should be defined separately.) -

Contents of leachate should be monitored when it is dlscharged to the outsnde of
a disposal site. (Analysis items and monitoring frequency should be defined
separately.)

Management of Post-closure Disposal Site
Site management should be continued until sites are u!tlmately closed

Cover soil of 1 m thick should be applied to the whole area of the dlapbsal site
when closing a site.

'The final cover soil should be able to prevent !he inflow of rain water into waste
layers beneath.

Gas venting pipes should be mstalled in grid beneath the final cover soil, if
required.  (This system should be applied only to advanced tandfilting sites.) °

Gas venting pipes should be maintained until ultimately closing disposal sites.

Leachate should be recirculated or treated even aftes closing a disposal <1te until
ultimately closing a site.
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6)

Ultimate Closure of Disposal Site
® A disposal site can be ultimately closed when the sinkage of the sites comes to a
stop and the quality of leachate meets relevant standards. (Such standards

should be set separately.)
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THE STUDY ON THE NATIONAL GUIDELINES FOR SOLID WASTE
MANAGEMENT FOR THE KINGDOM OF MOROCCO

INTRODUCTION
1. 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 Engincering Co., Ltd. The joint venture has organized a study team

" comprising of 1} specialists. The Study has been conducted jointly by Japanese

consultants and their Moroccan counterpaits.

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. Two cities, i.e. Safi and El Jadida
were selected for the second phase.  The Study team in collaboration with the
counterparts in Safi city have formulated 2 plan for improvement of solid waste
management. In addition, we have implemented a public education campaign
(demonstration project) aiming at sirengthening citizens' understanding and
cooperation concerning cily cleansing. We have also formulated a plan for
improvement of disposal of sotid 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.e. officials
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 Ministey of Commerce and Industry. Mrs, Layachi, Director,
Department of Observation, Study and Coordination, Ministry of Environment served
as chairman of the steering committee. On the Japanese side, an advisory committee
was formed for the study. Dr. Masaru Tanaka, Director, Depariment of Waste
Management Engineering, the National Institute of Health, served as chairman of the
Advisory Committee.
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JAPANESE SIDE

JNCA
JICA <of—— Advisory
Commitice

, Stcering

Committec '

Y

JICA
Study

MOROCCAN SIDE

MoE
Safi city
El Jadida aity

Team

MokE: Ministry of Environment

3.

Reports

This study has produced the fdllowing reports:

Al el

Inception report
Progress report {1)
Interim report
Progress report {2)
Draft final report
Final report
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Moroccan Counterparts:

Off¥icials of MoE,
Saficity
El Jadida city




The final report consists of the following Books:

Book 1  Guidelines for National Level Policies and Actions for
Solid Waste Management
Part 1 National Strategy
Part 2 Laws, Institutions, and Finance
Part 3 Industrial and Hazardous Waste
Part 4 [Infectious Waste

Book2  Guidelines for Improvement of Solid Waste Management for
Urban Communes and Communities
Part | Management and Institutions
Part 2 Technical Guidelines
Book3  National Action Programs for Solid Waste Management
Baok 4  Sotlid Waste Management Plans for Safi and El Jadida
Part 1 Solid Waste Management Plan for Safi
Part 2 Waste Disposal Plan for El Jadida
BookS  Summary

Book 6  Supporting Report :
Current Conditions of Solid Waste Management in Morocco

Book 7  Data Book:
Appendices to Solid Waste Management Plan for Safi

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

4, Guidelines for National Pelicies and Actions for Solid Waste Managemeat
(Book 1)

The Guidelines consists of the following four parts:
Part 1  National Strategy
Part 2 Laws, Institutions, and Finance

Part 3 Industriat and Hazardous Waste
Part 4 Infectious Waste

Part3-3



9



wh

CHAPTER 1 INTRODUCTION

1.1  Background

There are ne legal controls relating to industrial and hazardous waste management in
Morocco. The absence of control has resulted in pollution of the Sebou river and
damage to the eavironment around Casablanca and Mohammedia.

It seems that Morocco is following the same path that industrialized countsies
mistakenly tock in industrial waste management. Time will surely come when
Morocco has to change its course.

Morocco has already decided to start free trade with Europe after ten years, which
means that Moroccan enterprises will enter the global economy. This also means that
they will have to respect European environmental standards.

Based on this background, it shoutd be understood that legal controls in industrial and
hazardous waste should be established immediately.

1,2 Objectives of the Guidelines and Scope of Application

‘These guidelines are intended to be used as reference material relating to the objective
of strengthening national level administration for industrial waste management. The
guidelines are just to promote discussion since they are created under tight time
constraints.

The field of industrial and hazardous waste is more broad and complex than that of
municipal waste. Besides, information on industrial waste management is lacking.
Although the Study may not cover the whole field of industrial and hazardous waste,
sufficient information for discussion will be obtained from the Study.

This report is primarily aimed at officials in Morocco who are responsible for SWM.

1.3 Structure of the Guidelines

The Guidelines consist of nine chapters including an introduction.  Chapter 2 refers to
general characteristics of industeial waste and existing industrial waste management,
about which littte information exists in Morocco.

Chapter 3 addresses principles for industrial waste management that are relevant for
Morocco and presents a necessary legal framework.  The definition of industrial waste,
which is not covered in Chapter 1 of Book 1-Part, is also discussed. Chapter 4
discusses an administrative system necessary for the control of industrial waste.
Chapter 5 explains institutions for SWM in business establishments. Chapter 6
conveys the general theory of industrial waste treatment technology. Chapter 7
presents general information on waste prevention and recycling.  Chapier 8 deals with
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the necessity of promoting private treatment for industrial waste.  Chapter 9 discusses
econontic tools for promoting investment in environmental control by business
establishments.
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CHAPTER2 SOURCES OF INDUSTRIAL WASTE AND EXISTING
INDUSTRIAL WASTE MANAGEMENT

2.1 Sources of Endustrial Waste

1} Manufacturing Industry in Morocco

Manufacturing industry as a whole has been slowly increasing its share of GDP (Gross

Domestic Product). It was 16.8 % in 1980, 17.7 % in 1990, and 18.6 % in 1994,

The relative importance of various industries remained without any significant change

in the five years up to 1993 The largest sector is the food industry, which accounts

for 34 % of manufacturing, chemical and metal industry accounts for 31 %, and

machine-related industry 17 %. '

Food, apparel, and chemical fertilizer industries ase active exporters. Although

exports of machine-related industry have not been doing well, exports of electric

appliances have been growing rapidly, and further growth is expected.

In terms of location, approximately 60 % of the total amount of production takes place

in the Central region., Manufacturing industry is concentrated in Casablanca and

Mohammedia. : ' S

2) Types of Industry and Sources of Industrial Waste

Characteristics of manufacturing industry are as follows in terms of waste.

a. ‘Food Processing lndusii‘y

There are many factories producing sugar, vegetable oil, and dairy food in Morocco.

These factories generate waste such as waste oil, rinsing water, and waste diatomite.

Most waste is organic.

b. Textiles and Tanning

Dyeing and tanning factories generate liquid waste. Tanning factories also generate
tanning slag. _

T\ Paper P;ﬁdcessing Iﬁdusiry

Paper manufacturing factories generate a large amount of liguid waste.

d. Machine and Equipment Industry

Although assembly factories are dominant, some of them internalize production of

components. There are factorics manufacturing clectronic equipment components
where electroplating waste water, and waste solution, etc. are generated.
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e. Metal and Metal Commodities

Steel mills are located in Nador and Casablanca.  There are also factories for machine
components, surface treatment, and plating. These factories generate hydrochioric
acid in pickling processes, alkali liquid waste in oil removal, and waste solutions.

f, Chemical Industry

Factories producing phosphoric fertilizer and phosphoric acid are dominant in the
chemical industry. There are also causlic soda factories whose waste contains
mercuty.  Paint manufacturing and pharmaceuticals factories are active in Morocco.

g Others

Condensers used by electricity and railway companies seem to contain PCB.  There is
no information on the present use of asbestos. Lead battery waste is generated in auto
workshops. Liquid waste is generated in photo developing houses.

2.2 Present Industrial Waste Management

Details of present industrial waste management have not yet been revealed. Vaste
management at a few factories was found by joint research of MoE and JICA Study

Team, but this uncovered only a part of the whole picture.

This seciion refers to resvlts of the research and describes issues in SWM in factories
based on the research results.

22,1 Present Industrial Waste Management

a. - Chemical Fertilizer Factories

In phosphoric acid producing processes, gypsum is generated from phosphorous ore as
a by-product. This by-product is currently discharged into the sea. Although
gypsuin is recycled as a construction material in Japan, no such recyclmg is conducted

in Morocco.

In phosphate refining, arsenic, cadmium, and sulfide are generated and seem to be
landfilled in factory sites. : '

Fluorine acid containing polluted steam is afso generated.

b. Caustic Soda Factories

There are caustic soda factories in Morocco. The pracess of producing caustic soda
includes elecirolysis of nutrient salt solution. In the filtration process to refine
resclved brine, brine mud is generated, containing mercury.  In both processes, used

rinsing water is generated, containing imercury. When the water is treated, sludge
generated from the treatment process contains mercury.
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In surveyed factories, brine mud is landfilled untreated in the sites, and waste water is
discharged into the sea. Waste water containing mercury is notorious worldwide for
causing Japan's Minamata disease.

c. Inorganic Chemicals iudustry

Tnorganic chemicals are inorganic pigment, reagon, etc. Materials for the chemicals
are Pb, Cr, Cd, As, CN, etc. Although they are generally in small amounts, these
materials are contained in waste from the factories. Waste generated in this industry
can be estimated by studying the type of factories.

d. Organic Chemicals Factories

There are factories producing paint, pharmaceuticals, agricultural fertilizer, and
petrochcmistry in Morocco. In paint factories, pigment dust containing hazardous
waste is scattered and waste solutlon is gencrated after washing reaction tanks.

In pharmaceuucals factories, toxic materials will not be generated as waste, but
pharmaceuticals that are not sent to the market will become waste.

The petrochemistry industry has not been studied enough; however, generally speaking,
organic mud is generated in a large amounts where waste water treatment facilities are
tocated,.” The catalyzing process, which is used in the industry, causes wasle catalysis.

e.  Iron and Steel Industry

In iron and slcel makmg factones slag is generated. Tn the surface treatment process,
sulfusic acid and hydrochloric acid are generated. In the hot dip coating process,
dross containing zinc is generated.  Tnorganic mud is usually generated from inorganic
waste treatment. :

f. Noaferrous Metal Industry

In factories refining zinc, cadmium, lead, etc., dross and slag are generated from these
materials. Dust is also generated, containing hazardous waste.

g. Factories equipped with Electroplating or Surface Treatment Facilities

In the process of electroplatmg usmg zing, lead chromium, and solder, repeatedly used
metal plating wastewater is generated. Where used rinsing water is treated, sludge
wilt be generated. It is, however, not clear if there are treaiment facilities for used
metal plating wastewater in Morocco.

h. Factories Manufacturing Electric Motors and Equapment
Factones exist for producmg dry battery and soph;ellcatcd machme or etchmg matenals
for semi-conductors, and using hazardous materials.  Although the amount of rinsing

solutions is not found, the generation of the used rinsing solution is a fact. Treatment
of the waste solution is not known.
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i. Paper Recyeling Factories

When bleaching used papers, liquid waste is generated.  Sludge will be generated after
treating the waste. In Morocco, the waste is discharged untreated into ponds to be
dried away by solar heat.

i Tanning Factories

Since dichromate is used in the tanning process, liquid waste is generated from the
rinsing process.  Slag is also generated from the shaping process. A tanning factory
in Casablanca discharges liquid waste into the sewerage system, but there is not
information on the destination of slag.

k. Others

There has not been any full study concerning the treatment of waste such as lead
batteries, liquid waste from photo developing, and PCB, which is used in condensers of
as insulating oil. :

2.2.2  Issues in Industrial Waste Management

Further research should be conducted for details of present industrial waste
management in Morocco, but issues that the survey has revealed include the following

o Since there are virtually no regulations for emission gas and waste effluent,
pollutants that can be classified as industrial waste are released into
environment. S : :

¢ There are many cases where industrial waste is disposed of in factory sites.

o There are no disposal sites adjacent to factories for industrial waste
generated in the factories.  Private treatment providers are not active.

The question naturally arises as to where industrial waste is disposed of in Morocco.
Most pollutants are released into the environment as emission gases or waste eftluents,
Solid waste that needs treatment is dumped in factory sites. This type of landfitling
causes soil pollution and will raise problems in the future. Europe, USA, and Japan
are currently strugglmg with such problems Morocco should not follow suit.

To sumimarize results of the survey, liquid and solid wastes are gencrally released into
the eavironment without proper treatment. Releasing waste into the envrronment is
not illegat in Morocco unless it directly damages the surroundmg area.

Industrialized countries have experienced this situation, but it is not the path that
Morocco should take.

Morocco also must start industrial pollution control for another reason.  Dumping into

environpment will not be allox\ed when Morocco engages in free trade with European
countries. : -
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CHAPTER3 PRINCIPLES AND LEGAL FRAMEWORK

- 3.1 Principles

Business establishments are responsible for preventing environmental pollution caused
by waste from their production activities. It is now generally accepted that pollution
control at source is more effective than end-of-pipe treatment. This will secure a
more effective use of resources and keep the overall pollutant load low.

Based on this trend, basic SWM principles aim firstly at waste prevention to minimize
potential pollution and secondly recycling.  Waste inevitably generated even after the
first and second activities should be properly treated and disposed of.

Many enterprises have started respecting these principles in industrialized countries,
and this trend is spreading worldwide. There are two reasons why this is so.  Firstly,
the more enferprises discharge pollutants, the more they are being required to pay for
environmental control.  Secondly, enterprises with effective use of resources are more
likely to remain competitive in the coming cra of global competmon

Since Morocco is secking membership of the EU, she shouid require domestic
enterprises to adhere to these principles

As propo:,ed in the Nanonal Strategy for SWhi, Morocce should nnplement the
principles of industrial waste management as follows:

"Firstly, clean production processes and technology should be introduced to minimize
the use of hazardous materials. Secondly, waste gencrated should be recycled.  Finally,

waste that needs to be disposed of should be neutralized or stabilized to prevent
damage to the environment."

3.2 Definitions of Industrial and Hazardous Waste

1) Legal Definition

Although waste generated from industrial activities is named "“industrial waste” in
general, it is not a legally valid definition. Industrial waste is legally defined in

accordance with manageinent responsibility and disposal standards.

The European definition of industrial waste is shown below.

Munlcipal General | k}pzardous
' lndustnal Waste | V\hste

Figufe 3.2-1 European Dei‘milio& oi‘ Indugtrial Waste
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Municipal waste is simitar to household waste, although generated in factories, and can
be accepted in municipal disposal sites.

Hazardous waste is waste that should not be handled according to normal disposal
standards and, its treatment and disposal are specially defined by faw.

The remaining part of waste according to the above box is industrial waste. It is
legally possible to landfill industrial waste unless specifically prohibited.

2) Pefinition of Hazardous Waste

Among legal definitions of industrial waste, hazardous waste is not fully and equally
defined even in industrialized countries.  Since the Basel Convention is subscribed to
by many countries, the definition adepted in the convention can be regarded as a
worldwide standard definition. Morocco has subscribed to the convention and should
respect its definition. : : :

In the Basel Convention, waste is regulated by two classiftcations, namely "waste
generation process” and "waste containing specified hazardous content." The first
includes 18 types of waste generation process and the latter 29 types of materials.
(See appendix.  Originally shown in an attachment to the Convention.)

As defined in the first clause, article 1 (a) of the Convention, waste that does not
possess "hazardous charactetistics” is not regulated. Hazardous characteristics are
explained in an attachment to the Convention. They are shown below. (Sce
appendix for more details.)

. Explosive

. Flammable tiquid

. Flammable solid

Self ignitable materials or waste

Materials or waste that cause flammable gas when reacting with water
Oxidizing - '

Organic peroxide

. Acute toxicity

9. Infectious

10. Corrosive o : ,

11. Materials or waste that generate toxic gas when reacting with air or water -
12. Toxic {delayed or chronic toxicity) :

13. Ecotoxic

14. Materials or waste that have the potential to generate materials with any of
the above characteristics

NN B W —

Being similar to the definition in the Basel Convention, definition of hazardous waste in
Europe is made according to (wo aspects; generation processes and waste with
hazardous characteristics. There are 40 types of generation processes and 51 types of
hazardous substances. The types of hazardous substances include more than those
listed in the convention. Definition of hazardous waste in EC requires setting criteria
for waste where it is difficuit to judge whether or not it is hazardous or toxic.
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In the USA, the RCRA (Resource Conservation and Recovery Act) defines hazardous
waste. Procedures for defining hazardous waste are shown in the following flowchart.

Generation of W aste

v

Is the waste or its contents listed as hazardous waste? N
" |-- W aste [rom unspecified generation source 23 ifems (ListF) No
-- Waste ftom specified generation source 1¢1items (List K) —
-- Acute hazardous waste 20} items (ListP)
-- Toxic waste 442 items (List U}
i Yos
Does the waste suit any rule Yes
that excludes it from the list.

rToxicity Check
L. - No '

(E) Toxicily characteristics | -

{C) Corrosivity

{ 1} lgnitability

{R) Reactivity

S . | Yes

l Hazardous W aste J

Figure 3.2-2 Defining Hazardous YWaste

In terms of toxicily characteristics, hazardous materials or waste are those that score
more than 1/100 of EPA criteria for drinking water in elusion test. Regarding
coreosiveness, hazardous materials are those that corrode iron 6.35mm/year under
certain conditions or solutions whose pH value is equal to or smaller than 2, or equal to
or greater than 12.5. In respect to ignitability, liquid is defined as hazardous if its
ignition temperature is 60 degrees centigrade or lower. Explanation of other
definitions is omitted in this section.

Specially controlled industrial waste is divided into four categories according to Japan's
definition. '

1. Highly flammable waste oil (volatife oil, kerosene, and light oil)
2. Acid and alkali (pH 2 or less, pH 12.5 or more)

3. Infectious waste

4. Specified hazardous industrial waste

Pat3-13



Specified hazardous industrial waste includes the following.

1. Waste oil containing PCB, or materials contaminated with PCB
2. Waste such as ashestos, etc.
3. Slag, dust, waste oil, waste acid, waste alkali, and sludge that are generated

It is a feature of the Japanese definition that factories generating hazardous waste are

specifted.

Specified hazardous substances are defined as foltows.

10.

1.
12
13.
14,
15.
16.
17.

18,

19,

20

21
22.
23.
24,
25.
26.
217.
28.
29.
30.
31

W0 N A R W

Mercury or its compounds
Cadmium or its compounds
Lead

. Organic phosphorous

Hexavalent chromium or its compounds
Arsenic :
Cyaaide compounds

PCB

. Organic chloride compounds (Vinyl chloside,

polyethylene chloride compounds)
Copper, or its compounds

Zinc, and its compounds
Fluoride

Trichloroethylene
Tetrachloroethylene
Beryllium, or its compounds
Chromium, or its compounds
Nickel, or its compounds
Vanadium, or its compounds
Dichloromethane '
Carbon tetrachloride

1.2-dichloroethane
1.1-dichloroethlene
Cis-1.2-dichtoroethlene
1.1.1-trichloroethane
1.1.2-trichloroethane
1.3-dichloropropene
Thiram '
Simazine

Thiobencarb

Benzene

Selenium, or its compounds
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Criteria for specifying treated waste as hazardous waste are defined by law, and
landfilling criteria are applied for specifying hazardous solid waste. There are separate
criteria for waste poiasstum acetate.

Morocco is just about to examine which definition should be applied.  For the moment,
the country should employ the definition in the Basel Convention. It seems difficult to
set criteria for toxicily at present due to insuflicient institutional arrangements for
analysis. Tt would be practical to introduce the criteria used in Europe.

It is most important for Morocco to know what hazardous waste is.  Therefore, it
would be practical to define the type of waste generated from specified factories.

For example, the following definition is practical.

o ¢lectroplating waste water (waste acid)

o mercury mud in producing caustic soda, and sludge from wastewater
treatment , : :

s organic chlonne seluuon such as tetrachloroethylene, etc.

It is easy for both administrative and management sides to define hazardous waste.
While these definitions are tentatively used, it is practical to develop legal conditions
refated to SWM.

The OECD has classified waste in detail by using lists, which were used to provide
ideas for the Basel Convention.  (Decision of the council: concerning the control of
transfrontier movements of waste destined for recovery operation; "92, 39/Final, 30,
March, 1992.") '

3.3  Disposal and Facility Standards
Disposal methods include landfilting and discharge into water bodies (rivers and sea).

It is necessary to define waste that cannot be landfilled without treatment.  Waste such
as waste acid or alkali, and waste oil should be excluded from landfilling in general.
Waste acid or alkali can be discharged into water bodies after neuiralization treatment
to satisfy discharge standards.

Intermediate treatment should be applied when landfilling waste such as waste oil,
waste acid or alkali, dust, and sludge.

It is necessary to take characteristics of waste into consideration when conducting
landfilling. Stabilized materials can be disposed of by landfill where groundwater
pollution control is not available. It is necessary to apply very strict standards to
hazardous waste disposal sites that accept final disposal waste that does not satisfy
certain safety standards.

There are three levels of landfilting sites according to the characteristics of waste
accepted.
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Stabilized materials can be disposed of in "stable disposal sites" that are not equipped
with leachate treatment facilities. Iazardous waste should be disposed of in "isolated
disposal sites."  All other waste should be disposed of in "controlled disposal sites”
that are equipped with leachate treatment facilities.

Stabitized materials are plastic, concrete debris, etc. Hazardous waste is waste that
does not satisty criteria for landfilling. Hazardous waste can be judged by measuring
the density of leachate from mixing waste and water.  The criterion density is 10 to 30
times stricter than that of drinking water, taking the risk of pollution of drinking water
into account.

Table 3.3.1 Landfilling Criteria
Alkyl mercury Not detectable | Carbon tetrachloride 0.02 mg/l or less
_compounds

Cadmium, or its 0.3 mgfl or less l.l-dich!oroelhiene 0.2 mg/l or less
_compounds e .
“Lead, of its Compounds” 72073 g/ orless - | _ 0.f4 mgforléss

Organic phosphorous, or 1 mg/i or less 3 mg/l or less

_its compounds

Arsenic compounda 7

7 1.5 mg/l or less 0.02 mg/i or.less )
- 'Cyanide corpounds 1:mg/l or less: | 1 ', i 006 mp/ orlfess ™ §
PCB g 0.003 mg/ or | Simazine 0.03 mg/l or less

l_e_ss R
0.3 g/l « or Ies;j “Thiobencarb:
0 1 mg/l or less | Benzer

“Trichloroethylene
7TeIrachIoroclhylene _

Sample soluuon is composed of total 500 mi of sample and solvent whose weight-
volumetric sample is 10 %, :

Elusion standards are set in Germany as well, as shown in the Table 3.3-2.
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Table 3.3.2 Landfilling Criteria in Germany

“Elettrical conducuwty

pH 4 3 Mercury_”:

10 mg/or less -

50 mg/l or less

‘1,000 mg/ or le
10,000 mg/l or less

'_'l mg/] or !ess
' mgfl or less

'Eg'mg/l or fess = Nitrite: £ . 0. mg/l or.less
l_O mg/l or less 3 mgfl or less

See Book 1-Part 2section 5.4 for disposal standards.

34 Institutions and Responsibility for Treatment

Tt is recommended that factories to be regulated by law should be specified.  These are

factories that gencrate or may generate hazardous waste. Tt is practical to specify
factories according to the processes they use instead of actual waste generation.

{Processes that generate hazardous waste in Japan are listed later as examples.)

The following tasks should be obligatory for specified factories.

e Report on hazardous waste generatton and management to the government
o Placing SWM managers in factories generating hazardous waste

« Report on and approval for hazardous waste treatment facilities

« Employing operation managers for treatment facilities

o Filing operation records for treatment, and report

Factories may establish treatment facitities for non-hazardous industrial treatment
facilitics. Report on and approval for their location should be obligatory when they

exceed a certain size.

It is recommended that repoits from specified factories should be tinked with inventory
system. '

35 Collection and Transport

Collection and transport standards should be satisfied when collecting and transporting
waste. {See Book 1 Part 2 section 5.4 for details.)

Collection and transport service should be contracted out to only authorized

contractors.  Special authorization should be given to contractors for collection and
transport of hazardous waste.
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3.6 Contracting Out Treatment and Dispesal

Private contractors of hazardous waste treatment and disposal must have authorization
from a public instituiton. A system for authorized disposal operations has recently
been introduced in many industrial couniries to control movement of waste whose
treatment and disposal are contracted out. In Germany, the USA, and Japan,
hazardous waste is controlled by this system. In Japan, it is named the “manifest
system.”

The structure of the system 15 shown below.,

, informalion

| Information Circudating irfomation ¥
Waste ~—P  Transporting —®  Disposal
Generator 4 | Senice Provider /- -- | Senvice Provider
AConfirmation Confirmation

F igin’é J.6-1 Manifest System

lnformauon that waste generators presem to transport service providers must convey
the following information. :

Types and amount of waste

Conlractor’s name, company's name, and address

Date of issue

Name and address of person contracted out

Name and address of source factones for waste

. Name of person presenting the information _

. Name and address of office that is the destination of waste

NV AN~

3.7  Treatinent Service Providers
Service providers who construct intermediate treatment or final disposal facilities and
conduct freatment service must have aulhonzatxon for activities and installation of the

facilities.

Providers must employ and report on SWM managers and operation managers. : g
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CHAPTER 4 ADMINISTRATIVE SYSTEM AND INSTITUTIONS FOR
INDUSTRIAL WASTE

4.1 Controls of Disposal Activities

Business establishments tend to neglect proper waste treatment when there is no
control of disposal activities. So administrative control is necessary.

When hazardous waste may damage the environment, priority should be given to
monitoring hazardous waste treatment and disposal in addition to actual facilities for

* waste treatment and disposal. Priority should be based on environmental impact and

administrative monitoring costs. In practice, items to be monitored should be selected
in order of urgency.

Monitoring in Morocco can be conducted for the following items.

1. Proper disposal activities of business establishments according to disposal
standards (which can be called disposal criteria before being legally defined.)

2. Mixed storage of hazardous and other waste ' :

3. Proper equipment and operation of treatment facilities

4. Filing detailed treatment records

Monitoring the above points can be done by on-site inspection. Mgnitoring officials
should check storage, treatment, and disposal facilities, and take samples if necessary.
They also should check if the facilities satisfy technical standards and confirm reported
data by comparison with existing facilities.

When problems are found during the inspection, instructions should be given to the
factories. 1In case improvement as instructed is not confirmed, an official order for
improvement should be issued, and an operation stop order can be issued when the
improvement order is not followed. Violation of an operation stop order should result
in a criminal law suit.

Control of disposal activities is possible only when legal definitions are prepared for
disposal standards, authorized monitoring, and penalties for violators. Controls
cannot be currently conducted in Morocceo, since there are no laws defining controls.

Until faws are introduced, it will be more important for the government to build up
cooperative relationships with businesses and instruct them on proper SWM instead of
emphasizing control. Therefore, it is recommended that the government should
examine SWM issues jointly with businesses prior to sending instructions to businesses.

4.2  Measures for Controls

1 Leéai Measures

-Measu-re-é for controls need to be legally deﬁnéd, and they should include thé fo!low-ing.
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Report on hazardous waste gencration

Report on and approval of location of treatment facnlmcs
Report on SWM managers and operation managers
Report on completion of waste disposal

Report on operation records of treatment facilities
Report on analysis of hazardous characteristics of waste
Approvat for coltection and transport

Approval for treatment and disposal

NN R W -

Effective control will be possible by defining the above tasks for business
establishments. Penalties are also a form of legal control, but imposing penalties
should be a last resort. _

2) Development of an Inventory System

A database system should be formed for hazardous waste.  The system should require
generators of hazardous waste to report to the government details of hazardous waste
generated. With operation of this system, the government will be able to prepare
policies and plans for hazardous waste control measures and make instructions
regarding priorities. {See Book 1-Part 2 section 4.2 for more details)

4.3 Assisting Measures for Business Establishments

Business establishments are expected to invest in SWM measures, and it will be a
governmental role to promote such investment.

Measures for promoting SWM investment by business establishments mc!ude the
foilowmg

¢ Provision of information

» Assistance to huoman resource development

¢ FEconomic incentives

¢ Assistance to joint research of business establishments

It is important to provide information on treatment and disposal methods conducted in
the EC so that businesses can be prepared for a unified market with the EC. It is
recommended that industry should be made aware of the benefits that introduction of
clean technology will bring them.  (See Book 2- Part 2 and Book 3. )

Human resource development and economic incentives are mentioned respectively in
Chapter 6 and Chapter 9 of Book 1-Part 2.

Research conducted jointly by businesses is very meaningful for developihg a database
system within industry.  Joint research has been already started by MOI&(,

It is recommended that administrators should build cooperative rdatlonshnps wuh
business establishments. The government should develop model factories in SWM.
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Business establishments that establish SWM institutions and conduct proper. S\WM
should be rewarded.

The government should encourage businesses to conduct environmental auditing. It is
also recommended that those who do so should be invited to seminars to promote
efficient S\WM clsewhere.

4.4 Institutions
Tn order to implement administrative action, institutions should be arranged for;

policy preparation and legal development
direct instructions and regulation of factories
management information for hazardous waste
analysis to judge hazardous waste

provision of information, and

training.

e

The laboratory of MoE can be used as an institution to define what is hazardous waste.
Since it requires budgets for purchasing chemicals and maintenance parts for analysis,
hazardous waste analysis will have to be made obligatory by the industrics concerned.

Institutions for regulation and training should be located close to factories. (See
Chapter 2 of Book 1-Part 2 for more details.)

The remaining institutions should be established in central minisiries and agencies.
(Sce Book 1-Part 2 Chapter 2 for more details.)
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CHAPTER S INSTITUTIONS FOR SWM IN BUSINESS
ESTABLISHMENTS :

5.1 Importance of Institutions

Generally speaking, proper SWM is only conducted in companies in which specific
responsibilities for SWM are established. In the USA, EC, and Japan, there are
advanced factories that have introduced environmental auditing and procedure more
than adntinistrative controls require. Establishment of SWM institutions in business
establishments generally means less administrative controls, and therefore smait
administrative expenditures. Therefore, the government should encourage business
establishments to set up their internal SWM institutions.

5.2 Internal S\WWM Rules aﬁd Institutions

It is important to clearly define SWM managers and operation managers i business
establishments. : : ,

Tt is necessary to prepare internal rules for S\WM as follows.

Principles for solid waste treatment and disposal in business establishments
Definitions of hazardous and other waste

Appointment of SWM managers, and their tasks

Preparation of treatment and criteria

Operation managers, and their tasks

Proceduses to contract out treatment

Location of a committee for auditing

O ke =

It is necessary for SWM managers to prepare criteria for disposa! and manage internal
S\WM. Criteria for disposal should include the following.

P

Types of waste, and especially treatment and disposal standards

2. Methods of teraporarily storing hazardous and other waste at source, and
location

3. Methods of collection and secondary storage of hazardous and othet waste,

and storage location

Methads of waste treatment and disposal by waste type

Operational conditions for treatment

Methods of contracting out

Methods of recording treatment performance

Methods of measuring waste quantity

. Methods of analyzing waste quality

R e

SWM managers should be responsible for contacting regulatory agencies, preparing
reporis on internal treatment performance, securing budgets for internal S\VM, creating
ptans for treatment facility investment, and educating other workers.
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Operational managers should be obliged to record operation performance for they are
responsible for conducting SWM based on disposal criteria. They should prepare
operation record sheets (especially for hazardous waste).

53 Installation of Treatment and Disposal Facilities

It is necessary to consiruct appropriate facilities to conduct waste treatment and
disposal. Internal treatment by business establishments is not economical when the
amount of waste generated is small. On the other hand, in establishments that
generate a farge amount of waste, it will be economically reasonable to install treatment
facilities. The government should instruct targe establishments to be models for
installation of treatment faciities. -

It is a problem in Morocco that there are few private companies that can teeat waste in
their factories.  This implies that SWM regulations are not strict in the country. (Sce
Chapter 8 for details.)

Contents of tseatment facilities are explained in Chapter 7.

Part 3 - 24



CHAPTER 6 DISPOSAL AND TREATMENT METHODS FOR
INDUSTRIAL WASTE

6.1 Disposal
1) Waste Disposal

Industrial and hazardous wastes must be disposed of safely and sccurely because of the
nature of the waste. And the environmental protection measures necessary to decrease
the adverse impacts on the surroundings and living environment should also be
considered carefully.

Generally, non-hazardous industrial waste and hazardous waste can be divided into
three categories, from the viewpoint of disposal, as follows;

o Wastes which can be disposed of directly at the disposal site. (stable waste and
most types of non- hazardous industrial wastes are included in this category)

+ Wastes which can be disposed of at the disposal site after specific treatment, such
as harmlessness, stabilization and volume reduction. (most types of hazardous
wastes  are included in this category)

¢ Wastes which are prohibited from being received at the disposal site (some types of
hazardous wastes, such as waste acid, waste alkali, etc.)

Waste disposal systems may be divided into three types; Type-A, Type-B and Type-C,
depending on the type of waste, and specific characteristics, such as decomposability,
danger, etc. Hazardous waste should be disposed of at Type-A (strictly controlled),
decomposable industrial waste at Type-B (controlled), and stable industrial waste at
Type-C (least controlled) facilities, respectively. Table 6.1-1 shows types of disposal
systems and classification of disposable mdustnal waste for each type of disposal
systen.

Table 6.1-1  Classification of Disposal System and Disposable Industrial Waste

| Type of disposal system ' Waste to be disposed
Type-A  |Strictly controlled type Hazardous waste, such as cinder, dust, sludgu etc.
{Isolated landfill) which contains harmful substances :
Type -B  [Controlled type Non hazardous industrial waste; such as waste oil
: {Leachate controlled landfill)  |(only tar pitch), waste paper. waste textile,
animal/plants residues, animal wastg, dead animals,
cinder, dust, sludge and slag :
Type -C  |Least controlled type Stable waste such as waste plastic, rubber scrap,
{Leachate non-controlled type) [metal scrap, waste glass and ceramics, demolition
was{e

Disposal standards for each kind/type of industrial waste and hazardous waste in Japan
are shown in Table 6.1-2. '
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2} Disposal Facility and Operation

To ensure sanilary, secure and efficient disposal of industrial waste and hazardous
waste, proper disposal facilities and operation methods must be established. Standards
of disposal facilities and operating methods for three types of disposal systems; that is,
Type-A, Type-B and Type-C, will be described in this section.

At the disposal site for industrial waste and hazardous waste, daily landfilt control is
indispensable to prevent environmental effects, such as offensive odors, breeding of
vectors and insects, outflowing of toxm subs!ances contamination of public water
bodies and groundwater etc.

Detailed standards for disposal facilities and operations for industrial waste and
hazardous waste will be shown in Table 6.1-3. Conceptual drawings of each type of
disposal system are shown in Fig. 6.1-1, Fig. 6.1-3 and Fig. 6.1-4.

a. Strictly controlled type (Type -A)

As the waste subject to strictly controlled disposal is hazardous waste which is harmful
for human beings and nature, the waste should be disposed of at places which are
completely isolated from vulnerable natural environments, such as public water bodies,
groundwater etc., to prevent negative environmental impacts or the surrounding areas
and ecology. :

So as to isolate the disposal site from such natural environments, external pesiphery
separation facilities made of concrete will be required. On the other hand, where the
disposal area/ block is more than 50 m2 or one block capacity is more than 250 m3,
internal separation f‘acnlmes made of concrele are also required. :

A double liner system for hazardous waste disposal, introduced by the U. S.
Environmental Protection Agency (EPA), can be an alternative to this strictly
controfled type. A schematic diagram of double liner system is shown in Fig. 6.1-2.

For operation and maintenance of disposal facilities, periodical environmental
monitoring, such as groundwater quality in the peripheral area etc., should be required.

b. Controlied type (Type -B)

Controlled type disposal should be facilitated with the following to prevent adverse
environmental impacts caused by leachate, gaseous products etc. w htch are produced
during the process of waste decomposition and effluent.

o Retaining walls, dams and other facilities to store the wastes
o Liner facilities to prevent groundwater contamination

o Conduits and other leachate collection facilities

» Leachate treatment plant -

e Gaseous products removal facihities, etc.
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Meanwhile, facility standards of this “controlied type {Type -B)” for industrial waste
disposal shall be the same as that of municipal waste disposal of “sanitary landfill -B
(Type -4)". For details of sanitary landfill -B systems, refer to chapter 6 of Book 2-Part
2.

c. Least controlled type (Type -C)

The least controlled type of waste is stable waste; such as waste plastic, rubber scrap,
metal scrap, waste glass and ceramics, demolition wastes etc. which do not decompose,
and do not produce any leachate or gas. Main facilities required for least controlled

type disposal are the following;

s  Retaining walls, dams and other facilities to prevent outflowing the waste
¢ Enclosure around disposal site, etc.
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Table 6.1-2 (1)

Disposal Standards for Industrial Waste and Hazardous Waste

a Incircetion - Cinder and Dust

Industria) Waste 1 Industiial Waze l . Hazardous Waste
b Mecz uary mepsores should be laken b prevent scattering and cotfowing of thg wase
2 Necessary measures shoutd be taken to peewent offeasive odor, noise und vibration caused by landtll sitng wndfor openilion.
3. Eraction of enclasure around thve & sposal site, end notice board indicefing that the subject site i3 & ir;dustrlll di;p-:vsnl ste. 7
4. Necessary measures shou'd be aken 1o preveat the growth of mis, mosquitoy, flies o¢ other harmhd inse&s at disposal gite.
5. When the dispesal si'e ia closed, the surface of the whstes ghall be covesed by 30il, 30 s b secure living enviipament.
Comman Sarduds 6 Siable industrial waste 6. Wecessnly mrehsures shail be 6. The disposal site should be isctated froim public water bodies
can te Gisposed st apaces tken to prevent leachate from and groundualer. E
s uadarground : poituting public water boJies :
7. Necessary measures should and grousds ater.
be ke to prevent disposing
of urstable indusnrial naste
at "least controlled dispesst
site”. .
Cindes Trestment i ot aecessary * Corteclled bype 1. Contain Hg
Purtculate matier Necessay measures should be taken such as wrapping eic. A thould be adepted "Standard 1° {except sntidificaton)
(Pust) 10 peeent scaltering wasie 1o Bie * Coatrolled ype (2dopt=d) * Contralled typt
{0t sdopied} * Prohidited o dispose
B. IF not adopted "Standard 17 in abose A, ahould be adopred
by sotidification
(adopted) 3 Controdled bype
{not a3ogied) 3 Stricdly controllfed e
2 Contsin O Fb.CP* or As
Shall be ndopted *Standasd 1*
{3dooted) ? Controlled nype
{rot adopted) * Stictly conkolled fpe
3. Nocessary measures should b taken such 38 wrupping er¢
110 prevent scatiering wasie 10 8
Studge “Landfll reclanaton® * Controlled type 1 Cortain Hg oc CN

A shou'd e adopted "Standard 17 {exoept solifefication)

B 3. Delydration less than B5% moistare content * Coatrallad rype {rdopted) ¢ Controlied type
g {not adopied} * Protibited 1o dispose
3 “Water aver seclamason® B If oot adopied *Standard 17 in shove A, shalt be adoptsd
g 4 Inocganic meter shodge by solidfication
g Tr; atment (s oot pCessany * Contrclled ype {zdoptedy ¢ Controlied type
b. Orgenic studge (oot pdopted) * Serictly contotled type
Inciney ation - Crnder 423 Dust s Controlied type 1 Cortain C4, Fb, O-P, O, As, PCB, TEC o PEC
shoutd be adopted "Suandard 1
{aSopred) ¢ Controlled type
{act sdopted)y ®* Sicdy contiedled type
Waste pcid * Profubited i dispose * Probibited o dispose
(Waste stkali
Waste ol A Wiaste oil {except Tapaich) Tncivennton - Cindae end Drust * Conrolied 1ype
Incinerati pa - Cieder and Dust * Controf’ed type
& Tarpich
Treatmert iy nok Peiessary. * Controlled tyoe
Slag Treatnerl is pot necessary * Controlled bype Contain Ha, Cd. 7b, € or As
IShotd be edopied “Standard 5°
{23opied) * Controlled type
{nt sdopled) * Sticdy corrlledtype |
Vraste papcr Treatraent Iy ot pecessary * Conirailed type
Waste wood
Wasle lexule
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Table 6.1-2 (2)

Dispdsal Standards for Industrial Waste and Hazardous Waste

- Hazardous Waste

Industial Waste Lrdustrind Waste
Rotting waste » Tncinerstion (igniton boes ahald Tess chas 15%) - Cinder

On ganic Budze
Animalfplest residues
Arimal wesie

Dicad aruma's ele.

and Dust * Controlled type
b When, mix ;b0 of rotting master ia Tess dan 40%%,

waste Tayer should be Jess than 3m and approx. $0cm cover sl
When, mix a0 of it is more tha 493, wasie layer athould be
approx. 50cm asd apprax. S0om cower sl

(i)t 2 3. " shoudd beadoptcd e
{2) "a.b.2 : can be selecred Jor coe of them.
(3 "Stardard 1° is judgmest nandasd for industsial waste bypes, estababed by 1.2 Prire Minister's Ofice in Tagan
(4) Abn g from Table 5 1-3 B e o
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* Contrgiled type
Consinction waste Tresmenit 18 nok pegessary ® Least convrolled type
Waste plasticy a. Incineration - Cinder and Dust * Coetrolied hype
b. shoutd be oo more hollow waste, and w3sie diameter sh\?uld be
tess than about 15cm by Crushing. shredding, meldrg forakce il
* { cast controlled type
Rutbes trash . Incineration - Cinder and Dust * Cootrplled type
b Wacie damater should be less then about 1 Scm by
Crusking, shrodding elc * Leastcontralled type
Metal GrassCeramic Treatment 18 pot pecessary * Controt! od type
§ trash ]
’;'mc PCB ete Incineriion ard incinerstor resi fue should be adopred "Standard 1%,
§ . ? Contsolled type__
£ |PCB pthumant ». Eiminate PCB
g b. Incineration and incioeratoc residue should be adopted " Sandard 17
c When, cheve & oe b cannok be ppplied beceuse of conditons of PCB pollutant,
ather methods establisked by Chief Secretary of Envirornmental Agency is fapan
shoutd be adopted  Shoutd be adopted "Standard 1% by al< e reatments s b or ¢
(edopied) :
Wasle plastics ¢ Least controlled fype
Mctal tash * Least contridled type
Waste peser * Contiolled by pe 7
Cender * Coomolled type
Eafechious wasie * Profubited 1o dspost of
Waste ashemes 3 Mecessary measures should be teken 1o peevent scatledieg wine
ta air, with double wrapping by waterproof material o solidification
h Mecessary measures should be takan 10 piencot dispersiog waste
:a disposel site, specifictlockiplace should be edopted
* Controdlled by e
Source : “Sclid Waste Handbock®, fap.nese publication, 1996 i
Remarks,




Table 6.1-3 (1) Facitity and Operation Standards for Industrial and Ilazardous

Waste
- L ites for industeial was
No. Description andfi!l sites for industeial waste
Type-A | Type-B | Type-C
I.  Structural Measures
1 | Enclosure around the landfill site to prevent entey of the people o 0 o
2 | Nolice board indicating that the area is a waste fand{ili site 0 0 0
3 | Land-slide prevention measures {when required} 0 0 0
4 | Subsidence prevention measures (when required) o o
5 | Retaining walls, dams and other (acilitics to prevent cut-flow of waste o 0
6 | Water leakage prevention measures to prevent contamination of under-
: ground water by leachate : O
7 | Conduits and other leachate collection facilities to gather leachate :
effectively ' o
8 | Leachate treatment facititics {o ensure the quality of discharged water
conforms to standards of the Water Pollufion Contro! Law o
9 | Stormwater drainage system to prevent inflow of surface water inlo
landfill site - ' 0
10 | External periphery separation facilities (made of concrete with thickness
of 15 cm or more with compression sirength of 250 kg/cm? or more) 0
11 | Internal separating facilitics (made of concrete with thickness of 18 cm
or more with compression strength of 250 kgfem? or more) Y
I1.  Operation and Maintenance Measures
1 | Measures should be taken so as not to allow the waske to scatter or flow
out. 0 o AY
2 | Measures should be taken prevent offensive odor from being dispersed
1o the exterior of the landfill site 0 L) O
3 | Measures should be taken to prevent occurrence of fire, and the facility , :
should be cquipped with fire fighting facilities including fire 0 o Y
extinguishers
Sprickling of chemicals and other measures should be taken to control
4 rats, mosquitoes, flies and other harmiful insects o o o
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Table 6.1-3 (2) Facitity and Operation Standards for Industrial and Elazardous

Waste
5 | Measures should be taken to prevent people from entering the site o o
6 | Notice boards should be easily observable, and clear 0 0
e 7 | Retaining walls, dams and other facilitics should be periodically
§? inspocted, and necessary measures should be taken if there is a fear of o
damage to them
8 { Water lcakage prevention measures should be periodically inspocted,
and necessary repairs carried out immediately Y
% | Moanitoring of the quality of ground water in the peripheral area should
be carriedout o Y
10 | Measvres to prevent inflow of rainwater should be taken, if the leachate
collection facilities are not equipped o Y

11 | Operation and maintenance of leachate treatment facilitics should be
carried oul so as to salisfy the efltuent standards with periodical
inspection of the fonctioning of facilitics and periodical examination of o
the effluent quality '

12 | Removal of soil, sand and other measures for stormwater drainage and

other facilities shoutd be taken as required Q o
13 | Ventilaling equipmen't should be provided for d ischarging pases o
:§, 14 | Soil covering with the thickness of about 50 cm should be madge, and on
completion of landfill to close the site 0
15 | Records of operation and maintenance should be kept fos five years 0
16 | Closing of the landfill sitc should be made, taking necessary measures (0
prevent scattering and outflow of wastes, contamination by leachate and
accurrence of fire 0 0
17 | Stagnant water in the landfill site should be discharged before
commencement of landfitl , o

18 | Externat periphery separating facilitics and internal separating facilities
should be periodically inspected, and measures should be taken if there
is a fear of occurrence of damage and outflow of leachate

19 | The landfill site should be closed with covering which satisfies the
requirements equivalent to these for external penpher) scparaiing
facilities on completion of landfill

20 | The covering states in preceding items above shall be periodically
:'g’.‘ inspected, and necessary measures shall be taken if there is a fear of
* occurrence of damage o them

Source:  "Solid Waste Handbook®, Japanese publication, 1996
Type-A:  Strictly Controlled Type {Isolated landfill)

Type-B:  Controlled Type (Leachate controlled iandﬁli) 7
Type-C:  Least Controlled Type -~ (Leachate non-conttolied landfill) -
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Rainwater inflow provention measures

Notice board Enclosure
4 ==
- 1 ' - Covering ’
Open pits e | o A
pen P i . ¢ External periphery separating facilitics
. ) . . . . {Made of concrete witha
Waste, . ' . thickness of 15 cm or more
* . . ) * having unconfined compression
: : strength of 250 kg/em?)

Land-slide preventive measures ~ Internal separating facilities Cortosion prevention measures

Subsidence prevenlive measutes
{Made of concrele with a thickness of 10 cm or more
having unconfined compression strenth of 250 kg/cm?}

Fig. 6.1-1 Disposal Site for Industrial Waste {Type-A)
Protective
Soil or Cover ] T, Boltom
{optional) Top Liner Composite
Liner

Filter Medium

Drainege Druin

Mllenal O“ Pipes ‘P‘O

RIS YT e AT

ﬂumasl Crein
O Material O—-d— P‘P‘?! bo
Wvﬂ TSI T I T

Primary Eeachate Q*

S’i}: :

_LOw Permeablhly Sml v t!pp-er Componznt

Cellection and : Ror o BT 2 ik a0 R

Removal System Secondary Leachak, Native Soil Foundation } (FML})
Collection and Lower Compqnenl
Removal System (compacted soil)

Fig. 6.1-2 Schematic Diagram of Double Liner System (by us -E.P.A) ,
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Retaining walls and dams

Leachate treatment facilitics
Enclosure

* Land-slide preventive measures

Water-leakage * Subsidence preventive measures

reventt easures . . .
prevention m Water-gathering * Soil-covering on the closuce

facilities {with a thickness of about 50 cm.)

Fig. 6.1-3 Disposal Site for Industrial Waste (Type-B)

Enclosure

Notice board

Fig. 6.1-4  Disposal Site for Industriat Waste (Type-C)

Part3-33



6.2 Treatment
1} Gener}tl

It is necessary to treat some kinds of industrial waste and hazardous waste before
disposal, so as to prevent environmental effects and protect the living enviconment. The
main objectives of waste treatment are; harmlessness, stabilization, volume reduction
and recycling. For required treatment methods of each type of industrial and hazardous
waste, refer to Table 6.1-2. In this section, treatment methods of studge, waste oil,
waste acid and waste alkali are introduced.

2) Sludgé

Generally, waste consists of three components; that is, moisture content, combustibles
- and non-combustibles. Among these, combustibles can be described as organic matter
and non-combustibles as inorganic matter.

As sludge contains a high moisture content, the most important treatment  is to get rid
of moisture content, so as to perform stabilization and volume reduction.
Decomposition of organic matter should be the second treatment for sludge.

Therefore, the main treatment system flow for organic sludge is; thickening -
dehydration - drying - incineration, and for inorganic studge is; thickness - dehydration
- drying.

In addition, sludge which contains toxic substances, heavy metals etc.; such as Hg, CN,
Cd, Pb, Cr“l Ag, PCB, TEC or PEC, must be carefully treated.

3) Waste Oil

Basically, incineration should be adopted for the treatment of waste oil (except tar
pitch) before disposal. Howeves, as characteristics of waste oil vaiy, incineration
methods should also vary.

On the other hand, it is recommended that resource recovery and recycling of waste ol
shall be done before incineration as much as possible, then only residues produced
during these recycling processes shall be incinerated. For example, lubricating oil
should first be produced by distillation of waste oil, then the residue can be
incinerated. '

In case of incineration, the following effective utilization of waste oil is recommended,

¢  As waste oil has high calorific value, it should be mixed with other waste whlch has
low calorific value, to achieve efticient combustion. -

o Qil which can be obtained by oil-water-separation treatment, can be used as
supplementary fuel for incineration, and remaining water can be used as furnace
temperature control.
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4) Waste Acid and Waste Alkali

Waste acid and waste alkali must be prohibited from disposal at the disposal site,
because of their liquid nature, (see Table 6.1-2). In principle, waste acid and wasie
alkali should be discharged to public sewerage after necessary treatment, such as alkali
& acid neutratization, submerged combustion, pyrolysis, or hydrolysis etc.

6.3 Storage, Collection and Transpert

I) Operators

" The collection and transport of industrial non-hazardous and hazardous wastes should

be the responsibility of the generators. It will probably make more economic sense for
the generators to seek the service of professional transporters. In the case of hazardous
wastes the generator should only deal with certified transporiers. However it should be
clearly understood by the generator that hiring of a transport operator does not in
anyway releasc the generator from the responsibility of safely transporting the waste to
the necessary disposal facility. '

Generators should seek transporters that have the following qualifications;

¢ vehicles and equipment that are suitable for the wastes to be transported

¢ technically qualified managément and labor to ensure safe transport of the waste

e a clean record in terms of accidents, worker mjurles and vehicle/equipment
breakdowns

¢ asound and stable business

On their part, the transport operators should, as a minimurm, .

o select suilable equipment so as not to allow waste to scatter durmg transport,
discharge leachate, emit bad odors, or make excessive noise

o  properly manage operation and maintenance so as to decrease potential accidents,
vehicle breakdowns on the road, etc.

o clearly understand the nature of the waste being transported and the risks incurred
in mishandling the waste

o with regard to hazardous waste transport, strictly maintain a record (manifest
system) showing the type and amount of waste hauled, origin, destination, and
other necessary particulars

e ensure the safety of their workers by explaining the risks involved in mishandling
hazardous wastes and providing them with the necessary safety uniforms, training,
and supervision )

2) Collection and Transport Vehicles

Industrial wastes are produced in liquid, sludge, powder or solid forms. Table 6.3-1
shows general examples of suilable vehicles according to the form of waste to be
collected and transported. Table 6.3-2 then gives more details of vehicles by type of
waste and vehicle. In addition to the presently widely used dumpers and armroll
vehicles it appears necessary to consider introducing other vehicle types such as suction
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vehicles and vehicles equipped with mechanical equipment to load and unload the waste
in a safe manner.

Table 6.3-1  Suitable Vehicles by Form of Waste

Vehicle Type

- Example/System

Type
Liquid [Suction vech. Vacuum car
Studge suction truck
Powerful suction truck
Tank lorry Gravily lype
Pump operated ype
Sludge {Suction veh. Shydge suction trugk
Powerful suction {ruck
Duniper Leak proof box type
Powder {Suction veh. Suction ype
Buik veh. Discharge type Screw type
Air type
Solid {Dumper Earthworks dumper =
Garbage truck Lift atlached
' Covered box
| Cran¢ attached
Mechanical collection type Rotation fype
Compression type
- Rotating box type
Haul container veh. type Arm bype
{HCS) Crang type
Container horizontat load
Flat bed veh. Lift attachad
Crang aflached
Van hpe : - Lift attached
Source: “Sotid Waste Handbook™, Japanese publication, 1996 -
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Table 6.3-2  Suitable Collection and Transport Vehicle by Type of Waste
Vchicle and Suction Tank Dumper Mech, Collection HCS
Waste vacuuni|studpe |Lovry |water |earth [gar- [rota- [comp- [rotatin

types proof
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Source: “Solid Waste Handbook”, Japanese publication, 199
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J) Storage and Transfer

Storage and transfer activity refers to the temporary storage of industrial waste in a
suitable container and at a suitable facility up to the time it is transported to the disposal
facility. This activity is sometimes required to increase collection and (ransport
operation efficiency. :

Careful attention should be given to the siting and operation of the transfer facility.

Among the items that need to be constdered are the following;

o The transfer facility should be located at a site where it poses no negaiwe
environmental impacts on the surroundings

¢ Access to the facility should be strictly controlled with a signboard stating the
facility name and activity type

¢ The storage areas should be located mdoors or with a hanging roof to give
protection against rainfall or direct sunlight

o Compartments or storage spaces should be defined for different waste types and
partitioned, with concrete waterproof flooss

o A drainage system should be erected for rain water

o  Vehicle weighing facilities at entrance and exit points and washing facilities at exit
points should be instatled

Table 6.3-3 ilidicates some items that need to be considered based on the form of waste
to be stored. '

'The selection of adequate containers for the storage of the industrial wastes at transfer
stations should be carefully done to safeguard against leakage during handling and
increase loading/unloading efficiencies. It is also necessary to consider packing some
types of wastes at the generation points before collection. In Japan containers are
generally categorized into two types, those for multiple purposes and those specially
made for solid waste. Drums are usually made of metal and can be either closed and

sealed with small openings, or have a detachable cover. The drums may be chemically
treated for storage of acid and alkali wastes. Plastic drums are also available. Specific
solid waste containers can also be made to suit the loading/unloading specifications of
the collection vehicles. Stationary containers may be 1 - 2 m® while hauled containers
may be as lazge as 10 to 15 m’. Lift-up bottom-emptying containers are those lifted by
cranes and empticd into the collection vehicles by opening the bottom of the container.
Table 6.3-4 lists suitable containers based on types of waste.
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Table 6.3-3

Important Actions Relating e Sterage by Form of Waste

Stoved wasic

Actions

A. Liquid ¢ Store in a kabeled container
| + Place containers on waterproof flooring
B. Studge s To prevent flow, store within partitioned areas on waterproof flooring
» Provide drainage facilitics for the rain water
+ Consider case of loading/unloading when designating spacc for long term storage
alternating space between long and short term storage, and cleaning space when
empty
C. Sotid o During heavy loading/unloading, water facilities should be provided to prevent

scattering of fine wasle

Erect sight prevention wals when near residential buildings

Where collection teucks and loading/unleading operations will cause noise, vibrations
and traflic problems, suitablc operation hours should be studied

Consider the ease of loading/unloading when designating storage space for long term|
storage, alternating space betwecn long and short term storage, and cleaning space
when emply

D. Hazardous

For asbestos, infections, liquid and studge wastes the following considerations are

important:

Wastes should be pla..,cd in adequate scaled and labeled containers

Partitioned compartments should be prepared and type of waste designated for cach
compartment, and clearly stated on a signboard

Flooring of the storage areas should be waterproof concrete

Soun.e “Solid Waste Handbook”, Japanese publication, 1996

Table 6.3-4 Types of Storage Container

Containers Ocdinary Container Specific SW Container
~ and Drums Plastic|Oil  |Flex- [statio- |tifi up,{large |infec-
Waste open drum [clos-  fchem. [drum, [barrels|ible  |mary  [bottom|cont. ltious
Types no cov- led can cont. cont. |cont. |emply wasle
cover lered [can cont, ¢ond.
Combustible waste 18] O 4)
Sludge 0O L
Qil 0 0 0
Acid 0 0
Alkati 0 0
Plastics 0O |0 0 0 0 0
Animal residue 0 : 0 O
Rubber 0 0 O 0 Q 0
Metal scrap g {0 (3]
Glass, ceramics 0 O O 0 Q 0
Slag 0 0
Dust 0 8] 0
Infections waste O

Source: “Selid Waste Handbook”, Japanese publication, 1996
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