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ABSTRACT: Nature teaches, in practice, sustainability, mainly, through the use and replenishment of its resources. 

This article aims to present a sustainable guideline for the recycling of organic waste in small cities, with the goal of 

avoiding, still in this generation, the final destination of organic wastes from schools to landfills. The action research 

developed aimed at extending the live and making landfills more effective , as well as not to waste the potential of 

turning organic residues into resources. The activity of composting can be included into programs of Environmental 

Education, favoring soil regeneration and enabling the creation of vegetable-gardens and gardens in general. With 

this aim, fifty one composting pits were constructed in public schools in the municipality of Alagoa Grande in the 

State of Paraíba. Their location in the schools was georeferenced and will integrate the Solid Waste Master Plan in 

the municipality. The Plan will identify selective collection routes, as well as each one of the georeferenced spot. The 

so-called "eco-points", will be managed by the Actors of Environmental Sustainability (AES), a group composed by a 

school director, two teachers, six students and three employees involved in  cooking, cleaning and gardening, totaling 

twelve people. Among the achieved results were a reduction in waste and the promotion of soil regeneration in the 

municipality. Both the community and the environment benefited, resulting in a more sustainable solid waste 

management that was started by the use and operation of composters in the local schools. 
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INTRODUCTION  

When humans were fewer in number and lived from 

hunting and harvesting, the environmental impact 

happened, but it was infinitely less serious than the 

current one (SCARLATO, 2009). This scene has 

changed according to the survival needs that were 

emerging. After the beginning of agriculture, human 

beings began to see nature as a source of supply for 

their needs and throughout history have adapted the 

environment to satisfy their needs. The industrial 

revolution even more intensified the distance between 

man and nature. This "development" undoubtedly 

brought a greater comfort to  society, which has led to 

an increase in the accelerated production of waste due 

to uncontrolled consumption.  

The high population density led to new habits, so that 

modern populations produce waste in quantities that 

makes it impossible for natural systems to break down 

those "waste of civilization" at the necessary speed to 

make them safe and, thus, not compromising the 

environment (SCARLATO, 2009). 

According to Gripi (2006, p. 5) each Brazilian citizen 

generates, on average, 0.5 kg of waste per day, 

summing up to about a million tons of waste generated 

in the country per day. In addition to this, the low 

efficiency of most Brazilian city councils, which 

operate with open-air dumps, wasting resources and 

lacking technology to apply in official and licensed 

landfills is one more issue of concern. Grippi (2006) 

also states that, in Brazil, 75 out of every 100 

inhabitants live in cities. According to the author, the 

increasing migration from rural areas to big cities 

unbalances waste management, requiring from the city 

councils the provision of places for the correct final 

destination of urban waste.  

At the beginning of the 21
st
 century, Brazil reached a 

population of around 170 million inhabitants and the 

population growth rate was around 1.4% per annum 

(CEMPRE, 2002). Despite the consistent decrease in 

the population growth rate, it is estimated that the 

Brazilian population should reach 211 million in 2020 

(IBGE, 1998). This context, solid waste production 

certainly will determine a need for corresponding 

investments in waste management, as it follows 

population growth.  

Managing waste implies in care, since its generation, 

through its segregation and final disposal. "Depending 

on the city, this complex task may represent from 30% 

to 50% of the city budget that already have other major 

priorities due to difficulties in adequately dealing with 
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social, economic, environmental and technical aspects" 

(OPS, 2002). The absence of solid waste management 

in urban or rural areas, is a factor that favors ecological 

imbalances in small municipalities.  

In addition to this, the lack of Environmental 

Education, with proposals for the implementation of 

public policies for the appropriate destination of solid 

waste promotes the maximization of problems, 

including those affecting the health of the Environment.  

THE ISSUE OF WASTE  

The World Health Organization (PNUD, 1998) defines 

waste as anything that its owner no longer wants, at a 

given place and certain time, and that has no 

commercial value.  

The Brazilian Regulation NBR 10,004 - ABNT (1987) 

defines solid waste as "solid or semi-solid waste as that 

which results from the activity of a community, being 

of industrial, residential, hospital, commercial, 

agricultural or sweeping service origins." So, if all the 

waste is separated from its very origin, it cannot be 

considered garbage. Instead, should be considered raw 

material, something useful, with economic value that 

can be reused or recycled. 

 

In Brazil, about 500 grams of garbage are thrown away, 

on average, per day, creating a chronic problem in our 

society. Frequently, if inappropriately managed the 

garbage results in environmental, problems in the 

Brazilian municipalities, besides compromising the 

population’s life quality (GRIPPI 2006). According to 

IBGE (2009), 80% of the final disposition of the whole 

of Brazilian garbage is made in open-pit dumping 

grounds, with the Northeastern region showing the 

worst situation.  

Grippi (2006) complements that a challenge today for 

the city councils is to deal with waste; it is a sanitary 

and public health problem, and a large part of Brazil's 

municipalities do not properly use landfills, disposing 

all the waste in open-pit garbage dumps, most of the 

time. 

 
 

RECYCLING 

Recycling is defined as a process of reusing solid 

waste, in which its components are separated, 

transformed and recovered, resulting in the saving of 

raw materials and energy, reducing waste 

environmental pollution, and with a change of 

perception regarding them (PNUD, 1998). Besides 

significantly minimizing the impact that waste causes 

to the environment, the reuse of products such as paper, 

plastic, metal and others can be an alternative to be 

explored to reduce the rate of depletion of non-

renewable resources (SCARLATO, 2009). 

The action of recycling helps to reduce problems 

caused by garbage in Brazilian municipalities, since it 

reduces garbage release in the environment, 

contributing to the preservation of the environment and 

minimizing the use of non-renewable natural resources. 

But the mixing of dry and organic residues is an 

obstacle for the reuse of quality recyclable items, 

because it hinders the expenses involved in the process, 

which may make these materials unfeasible, in addition 

to commercially compromising the environment. The 

ideal process is to make the appropriate separation for 

every type of waste, since its origin, and forward it to a 

useful destination, i.e. recycling or reusing each 

material according to its nature. 

According to Homma (2000), in recent decades 

municipal solid waste has been studied in order to 

obtain more efficient and secure techniques to return it 

to the environment or make it useful again. The 

techniques for reusing and recycling wastes are 

extremely important for this "rescue of the 

environment", but it is essential that the Environmental 

Education acts as a transformative tool on human 

habits.  

Inácio (2009) states that the organic fraction of 

municipal waste is responsible for generating important 

environmental impacts on areas of landfill and irregular 

dumps, with impacts on health of urban environments, 

by attracting disease vectors.  

A sustainable alternative to separate organic from 

inorganic fractions and reduce them is recycling 

through composting, which occurs with the aid of 

living organisms that transform the material in a 

product called compost. This simple process does not 

require technical expertise or specific equipments, and 

according to (CEMPRE, 2002) "promotes benefits such 

as: reduction of 50% of waste intended to landfills; 

agricultural use of organic matter; by recycling  

nutrients to the soil; environmentally safe process; 

elimination of pathogens and effluent treatment 

economy".  

 
 

COMPOSTING 

According to IBGE (2000), in Brazil, 60% of municipal 

solid waste is organic and comes from tree pruning, 

grass cutting, maintenance of gardens, food scraps and 

post-preparation catering food. By adding 

approximately 15% of dry solid waste a reduction for 

landfills could be achieved. Composting is an aerobic 

biological process that turns organic waste into organic 

compound.  

Inácio (2009, p. 31) states that “the definition of 

composting may vary, according to the microbiological, 

agronomic or environmental, engineering approaches. 

But, all of them stress out the thermophilical aerobic 

character, which completely excludes anaerobic 

processes. Thus, composting is a process of compound 

organic matter which is bio-decomposition dependent 

on oxygen and heat generation, leading to typical 

temperatures of 50°C to 65°C, and peaks that can reach 

70°C.”  
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Different temperature control methods are used to 

monitor the temperature in the composting process that 

results from  the biological degradation, which releases 

CO2 and water in its process, generating heat. 

According to Inácio (2009), "the most common 

[composting systems] ones are the mounting of layered 

plots of different organic materials – green waste, 

manure, industrial organic waste, sawdust, etc. – with 

its revolving or passive or forced aeration."  

According to Silva (2000), the main function of 

composting in cities is to eliminate half of the problem 

of urban solid waste, giving a useful destination to 

organic waste, preventing its accumulation in landfills 

and improving soil structure, returning nutrients to the 

soil, increasing its water retention capacity, allowing 

erosion control and avoiding the use of synthetic 

fertilizers. This process allows the treatment of 

household organic waste (food scraps and garden 

waste), as well as the waste from gardens and the 

cleaning of public parks. 

 

 

ENVIRONMENTAL EDUCATION 
“According to experts, among the success factors for 

improving the quality of people's lives, which may be 

fully understood as a synonym of citizenship or simply 

human rights, is the process of Environmental 

Education." (GRIPPI, 2006; p. 77).  

Complementing, Jacobi (2002) states that the reflection 

on social practices, in a context marked by the ongoing 

degradation of the environment and of its ecosystem, 

involves a necessary articulation with the production of 

meanings on Environmental Education. 

According to Grippi (2006; p. 77) "the conservation of 

biotic and abiotic components of the ecosystems and 

the natural resources is essential to the balance between 

mankind and nature, since without these elements it is 

impossible for humanity to survive. In this sense, 

Environmental Education should start in schools as 

soon as possible. Children, in the process of learning 

and schooling processes, can learn at a very early age to 

preserve and understand the importance of natural 

resources for their lives." 

Behavior and habits acquired in school are reflected at 

home and influence the behavior and habits of people 

living with the student. Thus, the school may serve as a 

farm for sustainable practices, which can be spread and 

can change a whole community, a process which is 

followed by an environmental awareness activity, 

where children understand the impacts of their actions 

on the environment and what to do in order to change 

the degradation of nature.  

Teaching children the distinctions between garbage and 

waste, through the approach of letting them know about 

their impact on the environment, focusing on their daily 

lives, is a very interesting and important initiative, 

because it makes the process of environmental 

awareness quicker and more convenient. Therefore, the 

recycling workshops on the composting of waste at the 

school are expected to make learning more stimulating. 

 

 

 

           
 

Figure1. Composting Workshop, theoretical part at 

Professor Josué Gomes da Silveira School 

          

 

 

In this sense, it should be noted that Environmental 

Education has a transforming role, in which 

individuals’ shared responsibility becomes an essential 

goal to promote a new type of development – a 

sustainable development (JACOBI, 2002).  

 

 

THE MUNICIPALITY UNDER STUDY 
Alagoa Grande, a city located in the State of Paraíba, 

northeast of Brazil, founded in 1864, having an area of 

320.561 km²  and a population of 28,479 inhabitants, 

17,531 of them living in the urban area and 10,948, in 

the rural area (IBGE 2010). Located in the micro-

region of Brejo, it is 110km away from João Pessoa, the 

State capital city. It is inserted in the Mamanguape 

River basin, under the coordinates of 07° 09’ 30’’ in 

latitude and 35° 37’ 48’’ in longitude, having an 

altitude of 143 meters. 

The school population (in the State, Municipal and 

private systems) is of 7,630 enrollments, in 89 pre-

school, primary and secondary institutions. The 

population of teachers and employees, in the municipal 

administrative area, sums a total of 372 teachers. 

Theoretically, this community is multiplied due to their 

family members inhabiting the territory of Alagoa 

Grande. In its rural area there is a quilombo (black, 

poor community) and 15 agriculturally based family 

Human Development Index (HDI) is 0.609. Population 

density of 94.27 inhabitants/km².  

 

 

METHODOLOGY 

Solid waste management in Alagoa Grande-PB has 

begun in schools, both in urban and rural areas. The 

implementation of composting bins in municipal 

schools was the starting point for the process of solid 

waste garbage collection. The goal was to reduce the 

municipal volume of waste through recycling, 
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specifically, organic waste, and start a proper 

recyclable waste separation system. 

Data, such as location, type of management, schooling 

and contacts of the team manager were collected in 51 

teaching units in the city of Alagoa Grande – PB, at the 

Education Department of the municipality. A schedule 

of weekly visits to schools was drawn up, with the goal 

of contacting the school administrators and receiving 

their acceptance to implement the composters. During 

the visit, the school administrators received a form to 

be filled up until the date of the workshop on 

composting. The purpose of the visit was to schedule 

the workshop on composting, as well as to collect the 

relevant data of the place for the scheduled lecture and 

to implement the composters, besides identifying the 

material to be used for the production of the 

composters. The organic waste from each school was 

also qualified and quantified, for the sizing of the 

composters. The schedule was completed in two weeks 

of work, eight hours per day, with a team of five 

people. 

After completing the visits, the schedule was set up for 

the composting workshops in the 51 teaching units. The 

composters were fully implemented within five weeks. 

It started with the planning of the schedule and had the 

unrestricted support of the City Council’s Education 

Department, from the mobilization of schools to 

transportation and food, especially in schools of rural 

areas and difficult access.  

The implementation of composting in the 51 schools in 

the municipality had specific and defined targets: at 

least twelve people – the school administrators, three 

employees working in the school kitchen, cleaning and 

gardening, two teachers and six students, as 

representative group of the school. This group was 

called “Environmental Sustainability Actors – ESA". In 

every school, the workshops had an audience greater 

than expected. In reality, the school’s physical space 

was fully occupied by the attendants of the workshop, 

in its theoretical phase. The workshop lasted three 

hours: two hours of theoretical issues – environmental 

education exposition lecture, with a data show 

presentation, and one hour of practical activities on the 

composting bins.  

In the workshop, manure, dried leaves, green leaves, 

sawdust and scraps of food were collected on-site in the 

place previously set on the first visit, usually near the 

kitchen or in the garden. The content of Environmental 

Education presentation included problems caused by 

garbage, the importance of organic waste recycling, 

basic information necessary for the construction and 

maintenance of the composters, as well as on issues 

related to consumption and waste generation, waste 

separation, and selective collection and recycling. 

In the end, the school administrators delivered the filled 

up official form, with the registration of ESA Group's 

components. This group is expected to work with the 

socialization of the school community, the monitoring 

and assessment of waste separation and the functioning 

of the composters.  

 
 

CONCLUSION 

Alagoa Grande used to put all its waste in a single cell 

in the local landfill. Thereby, it was turned into a 

garbage dump by the lack of solid waste management, 

causing premature interruption in the use of the 

equipment of the waste’s final destination. 

The implementation of 51 composters for recycling the 

organic fraction of solid waste in the schools, helped by 

Environmental Education, aimed to preserve the 

environment. This implementation generated the 

beginning of sustainable management of solid wastes in 

the municipality.  

Some schools stood out in effective educational actions, 

with significant results for the integrated management 

of wastes. There was a reduction of the wastes sent to 

the garbage dump, mainly the organic fraction of solid 

waste, constituting, at least, 55% of the waste produced 

by the schools. In addition, they also expanded their 

composting process and moved forward in 

implementing vegetable gardens using the humus 

generated in the composters (Figure 2).  

 

                
 

Figure 2.  Vegetable Garden of Cândido Régis de Brito 

School from composting 
 

 

Although all 51 schools have met their educational role 

in the management of organic waste after composting 

workshops with support and encouragement from the 

Secretary of Education of the municipality, some of 

them also broadened their activities with presentations 

of projects in science fairs. All of them took part in the 

parade on September 7
th

 2010, a celebration of 

"Brazil’s Independence Day". 

The soil conditions of the schools also improved in 

general terms, beyond the stimulus for solid waste 

separation, due to the use of organic recycling by 

composting. 
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