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1 Introduction 

This document has been realized as part of the second phase of the City Assistance Project offered to the 
Municipality of Sao Paulo (Brazil) under the framework of the Climate and Clean Air Coalition Municipal Solid 
Waste Initiative (CCAC MSWI). The project was implemented by ISWA, the International Solid Waste 
Association, with local coordination of ABRELPE, the Brazilian Association of Public Cleaning and Special 
Waste Companies (ISWA’s National Member in Brazil). The first phase of the project was a city assessment 
and the establishment of an Action Plan for Sao Paulo, in line with Sao Paulo’s PGIRS (Solid Waste Integrated 
Management Plan). The second phase of the project aims to provide technical and strategic guidance on how 
to pursue the Action Plan and build capacity in public communication and bio-waste treatment plant 
operation. 

This document is an outcome of one of the activities in the second phase, namely for the Action “Utilize 
public gardens and parks for green waste and organic waste from street markets for recycling” of the Action 
Plan. In this regard, the aims of the activity are: 
 Evaluate the first small scale composting plant treating biowaste from markets in the Lapa district; 

 Provide recommendations to refine the management procedures of the Lapa pilot plant; 

 Provide a plant assessment methodology for future composting plants of similar nature. 

The city of Sao Paulo has approximately 900 street markets per week which generate1 almost 180 tons of 
biowaste per day. Together with the green waste from parks, the organic waste generated thus amounts to 
a total of 400 tons per day. Hence, the municipality launched the project Feiras & Jardins Sustentáveis 
(Sustainable Markets & Parks) to promote decentralised and low-cost technology projects to treat this type 
of biowaste locally. The intention is to run several small-scale plants (with up to 10 tons/day of capacity) in 
different districts of the city in order to cover as many biowaste generating spots as possible. 

This report evaluates the first small-scale composting plant treating green waste and biowaste from street 
markets collected in the city of Sao Paulo. The pilot project is located in the Lapa district, one of the 96 
districts into which the municipality is divided. Lapa has about 4,5 million inhabitants and is part of the 
northwest region of the MSW collection system. 

The objective of the report is primarily to evaluate and help refine the composting plant in Lapa, the first 
small-scale plant in Sao Paulo treating biowaste from street market. The present assessment aims at helping 
the city to improve projects of future small-scale plants for composting biowaste from street markets and 
parks in order to achieve goal n° 92 of the Management Targets Program (2013-2016), which is also a goal of 
the Solid Waste Integrated Management Plan (PGIRS) of São Paulo.   

The evaluation has been performed based on the following information: 

 Documents of the project for realizing the Lapa plant; 

 Observations and interviews made during site visits at the plant; 

 Information received from the company INOVA which is responsible for the realization and the 
management of the plant; 

 Information received from AMLURB, the waste management authority of the City of Sao Paulo; 

 Lab analysis of a sample obtained from the first batch of compost produced in December 2015. 
 

                                                           
1Source: Estimation by AMLURB, personal communication. Quantities may change from year to year. 
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2 Pilot composting plant in the Lapa District - main data 

INOVA is a Brazilian company2 with a contract signed with the Municipality of Sao Paulo for managing so-
called "indivisible services" for the Northwest region of the city with 4,5 million inhabitants. The services 
provided by INOVA are: maintenance of public gardens and pruning, collection of bulky waste, street 
sweeping and cleaning and collection of waste from street markets. This last service covers around 386 street 
markets and 24 of them are located in the Lapa district. 

The composting plant is a pilot initiative realized and managed by INOVA with the purpose of treating locally 
the biowaste collected from the street markets and the green waste from the parks and gardens of the Lapa 
district, avoiding its transportation and disposal at a landfill. For technical support INOVA hired CEPAGRO 
consultancy who helped with the design and start-up of the plant. CEPAGRO already realised three small-
scale composting plants in the state of Santa Catarina, Brazil, between 2010 and 2012 and a larger 
composting plant for treating waste from hotels, restaurants and cafeterias. Having more than eight years of 
experience with projects about composting and community-based initiatives including separate collection of 
urban biowaste, CEPAGRO has been engaged by other two concessionaries of the city of Sao Paulo for 
planning similar composting plants. 

The composting plant is located in the Lapa district, one of the 96 districts into which the municipality is 
divided, in the northwest region of Sao Paulo at José Maria de Faria Avenue n° 467, with an area of 3.000 m²  
belonging to the Subprefeitura of Lapa and located in an industrial/artisanal area (Figure 1).  

This pilot initiative is in accordance with the goal n° 92 of the Solid Waste Integrated Management Plan of 
the city of Sao Paulo (PGIRS) which aims to compost the organic waste produced at its 900 weekly street 
markets. The initiative of the pilot plant was supported and followed closely by AMLURB, considering the 
potential for replication in others districts of the City to fulfil the goal of the PGIRS. 

Figure 1: Location of the Plant in Lapa District, Sao Paulo 

 

 

                                                           
2INOVA http://www.inovagsu.com.br/ 
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The main data of the plant is as follows: 

 Types of biowaste accepted: fruit, vegetable and green garden waste, structuring materials such 
as wood chips 

 Treatment capacity:  max. 54 tons/week 

 Area:    3000m² 

 Workers employed:  3 to 4 

 Composting windrows:  9 planned and realised by January 2016 

 Compost production:  forecast as 600-800 tons/year 

 Start-up date:   July/August 2015 

 Current status:   Working 

 Management:   INOVA company 
 

3 Assessment of the waste accepted and the collection scheme 

According to the plant management, the biowaste to be treated and effectively collected is: fruit, vegetable 
and green waste (VGF) from street markets and parks located in the Lapa District.  

Meat, fish and cooked food are excluded from collection and treatment to avoid any problems of odour 
emission and to prevent potential problems during the composting process which relies on a low-tech 
approach without forced ventilation or mechanical turning devices. Hence, this approach intends to 
maximise the positive results of the pilot initiative, making the acceptance by the local population easier. 

Large amounts of park-waste such as trimming and wood-waste, delivered by the public services for the 
maintenance of green areas and parks, are also accepted.  

The treatment capacity of the plant is 54 tons/week, including input biowaste and structuring materials. By 
January 2016 the plant was fully realised and operating. 

3.1 Collection of biowaste 
VGF wastes are collected from street markets in compostable plastic bags (240 liter liners provided by Oeko 
- Brazil) certified according to the Brazilian standard ABNT NBR 15.448-2. The choice to use compostable 
plastic bags is a good practice, as this type of material biodegrades in the same way as the biowaste, 
preventing compost from contamination of otherwise commonly used conventional plastics which only 
breaks down physically into smaller pieces. 
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Figure 2: Examples of separate collection of VGF from street markets in the Lapa District3 

 

Separate collection of waste from markets and deliveries to the plant is performed once a day. The collection 
and transport service is performed by the same company INOVA which manages the composting plant. This 
allows a quality management of the biowaste along the “supply-chain” consisting of the following phases: 
collection, transportation and recycling (i.e. composting). It is also effective in excluding biowastes that are 
not sorted correctly during the collection phase. 

3.2 Collection of structuring material 
Trimming and wood-waste from parks are delivered in bulk to the composting plant by trucks. The straw, a 
residue from the packaging of fruits, is collected at street markets and used as bulking agent. 

The structuring material stocked at the plant is clean, without the presence of plastics and metals that may 
hinder the correct composting process. 

3.3 Communication and awareness rising initiatives 
To enhance separate collection and participation, INOVA distributed specific awareness-rising instruments 
for addressing specific waste producers: market traders (BrsFeirantes) and clients (BrsMunícipes). The 
communication instruments for this project include: 

 Banners at markets 

 Leaflets and flyers were distributed at the different markets involved in separate collection 

 Stickers for the market traders participating in the project 

An example of flyers and stickers is shown in figure 3. 

 

The tools and instruments prepared for communicating and advertising the initiative by INOVA inside the 
markets appears to be sufficient since it addresses the main waste producers- the market traders, and at the 
same time raises the consciousness of the market visitors and clients, who are part of the population of Sao 
Paulo. 

 

 

 

                                                           
3 Source: INOVA, Projeto Feira Compostável 
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Figure 3: Communication instruments for creating participation in separate collection; source: INOVA, Projeto Feira Compostável 

 

4 Assessment of plant and composting process management 

For the purpose of this report, there have been three on-site visits of the plant in the Lapa District: 

 The 1st visit was realized in week 40/2015 with AMLURB and INOVA. 

 The 2nd visit was realized in week 46/2015 with AMLURB and INOVA 

 The 3rd visit was realized in week 03/2016 with INOVA 

At the moment of the 1st visit the VGF was collected from six public markets located next to the plant. The 
daily treatment capacity during the first visit (Step A) was about 9 tons of VGF plus 3 tons of structuring 
material per windrow (see Table 1). At the second visit already nine composting windrow were realized and 
in use.  

The project4 foresees a total capacity up to 54 tons/week. 

4.1 Analysis of project documentation and plant layout 
According to the documentation received from INOVA, the composting site is realized as shown in Figure 4. 
The current layout and sequence of activities or treatment phases inside the composting plant are well 
designed, avoiding crossing-contact between the input waste and the output compost.  

  

                                                           
4 Source: Project INOVA for Lapa pilot plant “Programa Transformação Compostagem Lapa REV 07 PMSP.PDF at slide 
21” 
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Figure 4: Layout of the plant; source: INOVA, Projeto Feira Compostável 

 

The treatment area is paved with asphalt or cement. Stage A of the project (Brs. ETAPA A) had been realized 
by the 1st visit and Stage B (Brs. ETAPA B) was under construction and in the start-up phase during the 2nd 
visit and was completed by the 3rdvisit. 

 

A drainage system (Figure 5) is realized below the active composting windrows to collect leachate and store 
it in an underground tank: 

 Removal of  50-80 cm ground (V shaped) 

 PE layer for preventing leachate flow into the ground 

 PE tube (D about 10cm) with holes put on the bottom of the PE-Layer  

 Drainage section made of gravels 
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Figure 5: Details about the construction of the composting windrow with details about the drainage system (top) and the 
different layers of biowaste and straw (bottom); source: INOVA, Projeto Feira Compostável 

 

 

Note: Leira= windrow; Solo = Soil or ground; Lonapolivinil = PE plastic layer 

Each composting windrow has a width of 2m, a maximum height of 1,7m and a length of about 20m. 

The ground-layer (50 cm) of the windrow is made of coarse shredded wood from tree waste, acting as an 
inlet for air and drainage for process-water. Subsequent layers alternate between VGF mixed with top-soil or 
finished compost and structuring material (20 cm) mixed with straw (Figure 5). 

The composting pile is covered with straw both laterally and on top (about 15-20 cm) acting as a natural, 
transpiring barrier for insects, insulation and odours. 

 

4.2 Delivery and addition of fresh waste 
During the phase A of the plant ( July-September 2015) the amounts of VGF delivered to the plant varied 
between 3 to 6 tons/day delivered once per day for  six days per week (ETAPA A); the amounts loaded onto 
each windrow are  detailed in Table 1. 



                                                                     
  

8 

 

Table 1: Example of delivery of VGF at Lapa pilot plant – phase A/Etapa A with three composting windrows 

Compost windrow Windrow 01A Windrow 02A Windrow03A 

1st delivery (tons) 3 6 3 

2nd delivery (tons) 1,5 1,8 6 

Total VGF (tons/week) 4,5 7,8 9 

Plus: structuring material (tons/week) 
30% 1,5 2,6 3 

Total Biowaste (tons /week) 6 10,4 12 

 

The fresh VGF waste is discharged in a paved area, bags are opened and removed and then the waste is 
manually transferred by means of push-charts onto composting windrows. Fresh VGF is added twice per 
week to each composting windrow by adding and mixing structuring material. In one of the composting 
windrows bags are later added to the composting process, so to verify that the compostable plastic bags fully 
decompose during the process.  

The windrow is opened by removing the straw coverage. Then the VGF is added on top, mixed with an top-
soil as an activator and with structuring materials (shredded wood-waste and trimmings) in a mixture (VGF: 
structuring) of 3:1 in volume. The pile is covered again with straw at the end of the process. 

The process of adding fresh biowaste to the existing composting windrows appears to be well managed and 
all biowaste is set up for treatment by the end of the day of delivery. The composting windrows are clearly 
identified with batch numbers, information about waste producers and the mixtures of different types of 
biowaste and the procedures managed continuously. 

4.3 Process time and mass loss 
According to the project documents of the plant, each composting windrow is managed for 90 days by adding 
VGF waste regularly for up to 1 month; after 90 days the windrow is transferred and turned and further left 
statically for the curing period of 30 days.  

Figure 6: Timetable of the plant management 

 

Source: INOVA, Projeto Feira Compostável, slide 22 

The mass-balance of the process according to the project data is summarized below in Figure 7, based on the 
volume of a composting windrow for a weekly production. The project assumes that at the end of the process 
the mass-loss is about 80% of the input mixture. This loss appears to be optimistic, but can be verified once 
the 1st compost batches have been produced. Unfortunately, the exact mass-balance could not be measured 
due to the lack of a weight bridge at the plant. 

A visual, qualitative impression of the loss of mass due to the composting process is clearly visible in the 
pictures of Figure 8. 

 

 

Windrow composting process weeks 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Delivery of VGF biowaste 4 weeks

Maturing 90 days

Turning 1 day

Maturation 30 days
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Figure 7: Mass loss calculation according to the project; source: INOVA, Projeto Feira Compostável 

 

Note: Entrada = Input; Maturação = Maturation; Produto Final = compost (or final product); Maximum capacity of a windrow 
(patio) and mixture with structuring material: 6t/day of VGF and 3tons/day of structuring materials.  Dias = Days  

 

Figure 8: Picture of composting windrows at the Lapa pilot plant  

Composting windrow 03A (fresh), week 40/2015 Composting windrow 03A (mature), week 3/2016 

  
 

4.4 Leachate management and moisture 
According to project5 an amount of 1721 litres of leachate is expected from a composting pile of 40m² area 
in 4 months. 

Leachate is fully recirculated from the leachate-tank onto the composting windrows. This amount, about 5 % 
of the input mass of each windrow, can be used easily to restore moisture content during the composting 
process of each windrow. Hence there is no excess leachate from the composting plant. 

According to the temperature measurements shown in figure 9, moisture was added after about 2 months 
of treatment. 

                                                           
5 Project INOVA for Lapa pilot plant 
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4.5 Temperature measurements and profile 
Current data about temperature monitoring is available for the first phase of the project (phase A) for three 
windrows (numbered with: 01, 02, 03). The temperatures were measured with a sufficient number of 
measurement points (3 points per composting windrow) at the same depth (about 50% of the windrow 
height) and at the middle, at the beginning and at the end of the windrow.  

Measurements were started by INOVA after completing the set-up of each windrow (3 to 4 weeks). In this 
period of about 1,5 months (see figure 9) temperatures are always above 50°C, sufficient to guarantee 
sanitization. According to the Brazilian CONAMA Res. N°375/2006 sanitization requirements for sewage 
sludge prior to utilization in agriculture are: 5 days above 40°C with at least 55°C for 4 consecutive hours. 

The rise of temperature at day 56 is due to the addition of moisture with leachate, according to the 
information obtained from the plant manager, while on day 71 there was a rise in external temperature.  

Current measurement practices are complying with requirements of monitoring continuously the process 
and sanitization of the biowaste, according to the Brazilian legislation quoted above. 

Table 2: Temperature measurements (in °C) at Lapa pilot plant; source: INOVA 

 

 

Figure 9: Temperature measurements (°C) at Lapa pilot plant; for each date3 measurements are done; source: INOVA 

 

Date

07/10/2015 59,8 59,6 59,2 53,5 60,7 61,8 60,1 55,4 55,4

14/10/2015 42,3 49,2 41,5 52,1 53,3 54,2 54 46,7 58,3

19/10/2015 48,1 51,5 48,1 52,8 55,8 53,8 52,3 44,8 53

20/10/2015 48,6 52,0 48,3 52,9 56,0 54 52,3 49,8 53,2

27/10/2015 56,3 51,5 51,0 56,9 61,9 60 51,8 62,5 54,3

05/11/2015 52,5 53,2 50,6 52,4 55,4 54,5 58,8 54,3 54,5

11/11/2015 58,5 63,5 52,9 48,0 57,9 55,8 56,8 57,8 58

18/11/2015 47,2 56,2 55,9 53,5 52,2 52,3 49,8 48,1 47

Windrow 01A Windrow 02A Windrow 03A



                                                                     
  

11 

 

 

 

4.6 Analysis of the final compost 
According to the information about the composting process management and considering the origin of 
biowaste (from street markets and green waste from parks) and the fact that the waste is collected 
separately, the “input” material of the composting plant can be considered as optimal6 for material recycling. 
This is in line with the current  proposal of the European Union’s “End-of-Waste (EoW) Criteria for 
Biodegradable Waste Subject to Biological Treatment” which established the principle of using only clean 
waste streams derived from separately collected sources for obtaining “end-of-waste” products. 

During the 3rd visit of the plant the first compost-batches were available, but there was no data or analysis 
available from INOVA for the compost produced. Hence, a sample of 2,2 kg of finished compost (sieved at 

                                                           
6 Source: Technical Proposal for the “End-of-waste criteria for biodegradable waste subjected to biological treatment 
(compost & digestate)”, European Commission’s Joint Research Centre Institute for Prospective Technological Studies, 
Jan-2014. 
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8mm) was taken and sent to a lab in Italy for detailed analysis, according to the standards applied for quality 
compost in Italy for the following set of parameters: 

- Heavy metals 
- Ph and germination test 
- Micro-biological test 

Figure 10: Sample of finished compost (left) and sub-samples (right) 

 

The results of the lab test are shown in Table 3, listing also the limit values according to Brazilian legislation7 
and the limit values for Italian Quality Compost 8  obtained both from green waste and biowaste.  The 
Standards for Italian Quality Compost are in use since 20039. In addition Table 3 also quotes the limit values 
of the current EU proposal 10  for End-of-Waste Criteria for Biodegradable Waste Subject to Biological 
Treatment. 

The analysis of the sample of compost produced in the Lapa pilot plant shows the following characteristics: 

- Heavy metals 
All concentrations are well below the limit value of both the Brazilian, the Italian legislation and the 
EU EoW proposal. The highest amount is registered for Hg (51% of the maximum concentration 
allowed according to Italian Legislation) and Cd (falling below 0,5%, equal to 33% of the maximum 
concentration allowed according to Italian Legislation) 

- Inert contaminants 
There is no contamination due to plastics or inert materials (stones, glass, etc.) which are all below 
0,1% in weight of the compost produced. 

- Germination test 
The germination index of 128 is well above the minimum and confirms the maturity of the compost 
and its suitability to be used as an organic fertilizer. 

- Micro-biological test 
Both Salmonella and Escherichia coli are absent in the sample. Hence, the sanitization of the process 
was well managed, as can be seen also from the time/temperature profiles, as well as the 
management of the materials inside the plant which ensures that there is no cross-contamination 
between clean materials (compost) and “dirty” materials (input biowaste). 

                                                           
7 Source: Instrução Normativa MAPA n° 53/2013 
8 Source: Rules for assigning the quality seal for composted amendants - V° update, Jan 2014, Consorzio Italiano 
Compostatori, Italy 
9 Source: CIC, Country Report 2015 
10 See footnote n° 5. 
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- General parameters 
Standard parameters such as pH, TOC and C/N ratio all provide results that confirm the good 
management of the process. The moisture could be lower but can be explained with the rainy season 
and the absence of a roofed area to store the compost. 

The original lab analysis is provided in Annex B together with the methodology (UNI or ISO) applied for 
assessing each parameter. 

 

Table 3: Lab test for the 1st batch of finished compost from the LAPA plant; blank cells refer to parameters for which no limits are 
provided by the specific legislation  

 

 

4.7 Economical assessment 
The investment costs for setting up the plant are estimated by INOVA at about 126.000 BRL$. Assuming a 
total treatment capacity of 1800 tons/year (35 t/week) the average investment cost is about 70 BRL$ per ton 
of treatment capacity or 7 BRL$/t assuming a 10 years depreciation. 

The economical assessment of the Opex cost is based on the assumption that the plant is managed with 3 
composting windrows only. Hence, it can be assumed that the capacity of the plant at stageA/EtapaA is about 
500 tons/year. 

Current trials at the Lapa pilot plant are on-going to assess the performances in terms of work-load and 
economical cost of the process-management both by employing workers only (a more labour intensive 
solution) or by combining the use of a lower number of workers and a Bob-Cat for turning and opening the 
windrows. So the trials focus on two options as listed in Table 4: 

 option A: using 4 workers without any mechanical equipment 

 option B: using 2 workers with a Bob-Cat or wheel loader 

Type ELEMENT or PARAMETER

Unit of 

measurment

Results of 

Analysis

Brasilian 

Legislation

Limit Value 

(Italy)

Proposed EoW 

Criteria (E.U.) 

Basic Moisture % 61,4 max 50 max 50

Basic pH pH units 8,4 min 6 6 - 8,8

Basic Total Organic Carbon (TOC) % s.s. 22 min 15 min 20 min 15

Standard C HA-FA % s.s. 6 min 7

Basic Total N % s.s. 1,64 min 0,50%

Basic Organic N % s.s. 99,7 to be declared

Basic C/N ratio - 13,4 max 20 ≤50

Standard Conductivity/Salinity dS/m 0,65 to be declared

Standard Na mg/kg s.s. 582,1 to be declared

Standard Cd mg/kg s.s. <0,5 max 3 max 1,5 max 1,5

Standard Cr VI mg/kg s.s. 0,00 max 200 max 0,5 Cr max 100

Standard Hg mg/kg s.s. 0,76 max 1 max 1,5 max 1

Standard Ni mg/kg s.s. 11,30 max 70 max 100 max 50

Standard Pb mg/kg s.s. 6,40 max 150 max 140 max 120

Standard Cu mg/kg s.s. 30,90 max 230 max 200

Standard Zn mg/kg s.s. 122,80 max 500 max 600

Basic Salmonella MPN Absent Absent in 25 g fm Absent in 25 g fm

Basic Escherichia coli CFU/g <25 max 1.000 max 1.000

Standard Plastics, Glass, Metalls (amounts with Ø ≥ 2 mm) % s.s. <0,1 max 0,5 max 0,5

Standard Inerts and stones (amounts  ≥ 5 mm) % s.s. <0,1 max 5

Standard Germination Index (dil.30%) % 128 min 60
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Current performances can still be optimized by enlarging the plant, by improving the timeframe for delivery 
of biowaste at the plant, and the data of table 4 show that there is a need for 1 worker for each 300 tons of 
plant-capacity.  

As shown in Table 4, the estimated treatment costs for option A and option B are approximately 50 BRL/t 
and 58 BRL/t respectively. These estimations show that treatment costs including investment costs are in line 
with current disposal cost estimated11 at about 67 BRL$/ton for landfilling. 

 

Table 4: Cost estimation for the management of the composting process; plant realised in phase A. 

 

 

5 Recommendations for improvement of current management practices 

5.1 Collection of biowaste 
The collection of biowaste from street markets by means of 120 litres bags only, without the commingled 
use of wheel-bins, may lead in some cases to excessive work-load for the waste collectors12 and bears the 
risk that the bags rip if excessively loaded.  

If this should systematically happen, the combined use of wheel-bins and compostable liners is advisable. 
This solution would both guarantee workers’ safety and avoid the rip of bags. 

5.2 Collection of structuring material 
No further recommendation on this point. 

5.3 Communication and awareness rising initiatives 
No further recommendation on this point. 

5.4 Infrastructure of the composting plant 
We recommend to add the following infrastructure and equipment, provided that there are enough financial 
resources available for the investment: 

1) Weight bridge 
This would allow to weigh each of the single trucks delivering biowaste or structuring materials and 
to quantify the finished compost. 
 

2) Roofed area for the storage of the finished compost 

                                                           
11 Disposal cost for landfilling only are estimated by AMLURB. 
12 A 120 litre bag loaded at 50% of its volume with vegetable, garden and fruit may weigh up to 20-25kg. 

Item

Cost per month 

($BRL)

Operator 1.200,00                  

Bobcat 12.000,00                

Work sheduling

operators work 

h/day fulltime equivalent Plant capacity (t/yr)

Management cost 

(BRL$/t)

4 operators @ 3h 12 1,71 500 49,37                        

2 operators @ 2h & Bobcat 4 0,57 500 57,60                        
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Cover the finished product before its use to avoid excessive moisture of the final product due to 
rainfall and to limit its dispersion due to wind. This would also allow to reduce the moisture content 
of the finished product, which was according to the lab analysis slightly above the maximum values 
of the Brazilian legislation (see table 3). 
 

3) Roof coverage of the delivery area 
This would minimize odour dispersion into the air when opening the bags of biowaste, removing 
bulky contaminants (such as plastics bags or other non-compostable items) and when mixing 
biowaste with structuring material. 

5.5 Temperature measurements 
Currently temperatures at the Lapa composting plant are registered once/week. 

It is important to verify that time-temperature profiles are such that sanitization conditions are met. For this 
reason, a daily temperature measurement is required during the active composting phase (in the 2nd and 3rd 
month) and then measurement can be reduced to a weekly basis during the maturing/curing phase. 

For guaranteeing sanitization the time temperature profile should fulfil one of the following conditions: 

 T≥55°C for minimum 5 days continuously 

 T≥65°C for minimum 3 days continuously 

These conditions are stricter than the current requirements by the Brazilian CONAMA Res. N°375/2006 for 
sewage sludge sanitization (Brs Processos de Redução Significativa de Patógenos) prior to utilization in 
agriculture, which are 5 days at 40°C minimum with at least 55°C for 4 consecutive hours. 

 

5.6 Sampling methodology of the finished product 
Currently there is no specific sampling procedure applied at the Lapa plant.  

Finished compost, that is- after standard processing time and after sieving, is recommended to be sampled 
for lab analysis. One representative sample is needed for each composting windrow (a single compost batch). 
This representative sample is to be taken with the following method: for each compost batch 10 samples 
each of 2 kg should be taken from finished, sieved compost; these samples should then be mixed and divided 
into four parts, two parts of which to be eliminated and the other two parts mixed; this process of mixing 
and dividing is to be repeated until a final sample of 2kg is reached. The final sample is the representative 
sample which is to be analysed by an accredited lab. 

5.7 Analysis of the finished product 
Compost samples should be analysed to assess whether basic parameters for every batch fulfil current 
legislation of Brazil for marketing compost. 

During the start-up of a new plant (the first 6 months) finished compost should be analysed for a wider range 
of parameters in order to validate the management of the composting process. Extended parameters should 
include: inert materials, stones and a maturity test of the compost. Sanitization and maturity are important 
compost parameters used (a) to indicate the degree of composting and hence general safety of the 
composted material and (b) the suitability of the material for particular end uses (growing media, soil 
conditioner etc.). In order to assess the biological stability it is suggested to perform a Self-Heating Test13, a 
Solvita Test14 or at least a germination index measurement. 

                                                           
13 Details and description can be found here: http://www.woodsend.org/pdf-files/dewar-instructions-2009.pdf 
14 Detials and description can be found at  https://solvita.com/ 
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6 Evaluation methodology 

Used for the assessment of the Lapa plant in this report, the list of questions and criteria in this chapter can 
be used as a standard evaluation approach or a check-list for similar composting plants (low-tech and small-
scale) for biowaste separately collected at street-markets, public green areas and parks. The evaluation also 
includes specific questions to assess the separate collection initiatives of biowaste at street markets. 

6.1 Separate collection of biowaste 
 Does the separate collection limit the volume of each collection tool (i.e. buckets, bins or bags) up to 

240 liter/item? 

 Are the bags or liners used for separate collection made of paper or of compostable bioplastics? 

 Are cooked food-waste, meat and fish excluded from the separate collection scheme? 

 Is there any info-material such as leaflets and stickers produced by the waste collection company, 
instructing waste producers about how to correctly separate biowaste? 

 Has the info-material been distributed before the start-up of separate collection? 

 Are the waste collectors made responsible for the quality of the biowaste collected?  

 Do waste collectors perform an evaluation of the quality of the biowaste (for example by visually 
inspecting the content of bins and bags) before collection and transportation to the plant or to the 
transfer station? 

6.2 Biowaste accepted at the composting-plant 
 Does the plant accept vegetable, garden and fruit waste only? 

 Which other biowaste types are accepted? From which kind of waste producers? 

 Does the composting plant accept only biowaste separately collected? 

 Does the composting plant exclude the input of any organic fraction obtained through mechanical, 
physicochemical, biological and/or manual treatment of mixed MSW? 

 Do the operators perform a visual inspection at the gate of the composting plant to assess the 
presence of bulky contaminants or non-compostable items? 

 Is there any manual or mechanical removal of items not compatible with the composting process, 
such as plastic bags and other non-compostable items from the delivered biowaste? 

 Is the removal of non-compostable items performed before adding fresh biowaste to current 
composting windrows? 

6.3 Plant realization 
 What is the surface of the composting plant, including all treatment areas? 

 Is the design of the plant or process layout in a loop, avoiding cross-contact between the flow of 
waste and the flow of the final compost?  

 Are the different process areas clearly marked with signs? 

 Is the drop-off area for input biowaste clearly separated from the composting area and the storage 
area of the finished compost? 

 Has a system been realised for the collection of leachate from delivery/drop-off area? 

 Has a drainage system been realised for the collection of leachate from the composting windrows?  

 What is the capacity of the storage tank for leachate? 

 Are the remaining areas of the composting plant on cement, asphalt or others? 

 Is the whole composting-plant been fenced by a wall or a metal fence? Is the height of the fence 
minimum 2 m? 



                                                                     
  

17 

6.4 Composting Process management 
 Are batches clearly identified and labelled? 

 Does the label report the different amounts of biowaste added and the composition of the mixture? 

 Is the width of the composting windrow below 3m? 

 Is the height of the composting windrow below 2m? 

 Are the composting windrow aerated passively or through forced ventilation? 

 Is the mixing rate between structuring material and VGF at least 30/70 by mass? The quota of VGF 
should not exceed 70% in weight of the input mixture.  

 Does the minimum process time include 60 days of active composting plus 30 days maturation? 

 Is the temperature profile registered regularly and are minimum time-temperature profiles for 
guaranteeing sanitization verified and applied (see chapter 5.5 for suitable profiles)? 

 What is the frequency of temperature measurement? Is the minimum frequency 1/day to assess the 
sanitization of the process?  

 Is the windrow turned during the process? What is the frequency of turning? 

 What kind of equipment or machinery is used for turning the windrows? 

 Is there any monitoring of odour emissions? How is it done? 

 Is process-leachate collected with storage tanks and recirculated on the composting windrows? 
 

6.5 Product quality and testing 
 Is the compost sampled for each windrow?  

 Is the compost sample sent to an accredited lab for analysis? 

 Is the compost sample sent for lab analysis in order to assess the parameters for organic fertilizers 
according to Brazilian Legislation (Technical norm n° 25/2009 issued by the MAPA)? 

 If not, what kind of analysis is done on the compost sample? 

 Is the compost analysed to assess the content of solid inert contaminants such as metals, plastics 
and glass? Does the amount of plastic, glass and metal fragments (diameter>2mm) exceed 0,5% by 
weight? 

 

7 Conclusion 

Composting is a recycling process of organic waste under aerobic conditions aiming at transforming organic 
carbon into stable organic matter by emitting CO2. Degradation under aerobic conditions minimises fugitive 
emissions such as methane (CH4) and nitrous oxide (N2O) released by anaerobic pockets that may arise during 
the composting process or from landfills. Compared15 to disposal of organic waste into a landfill with gas 
collection and torch burning (emitting about 819,1 kg CO2eq/t), recycling at a small-scale composting plant, 
such as the one in Lapa (emitting ca. 110,3 kg CO2 eq/t), results in a reduction of 87% of the GHG emissions. 
This assumption does not include the benefits from compost use in agriculture that are estimated in -130,5 
kg CO2eq/t and that would lead to an estimated net saving of 20,2kg CO2eq/t. 

During all visits the Lapa pilot plant appeared to be well managed, clean without leachate or odour emissions 
or presence of mice, rats or flies. All biowaste delivered is immediately prepared and added to existing 
windrows during the same day. 

                                                           
15 The detailed assumptions for this assessment are reported in the Strategy Paper 
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The composting windrows are clearly identified with batch numbers, information about waste producers and 
the mixtures of different types of biowaste and the procedures managed continuously.  

The finished compost was packed in 2 kg bags with a clear label. The packed compost had no visible presence 
of stones, glass or plastic residues and the lab analysis showed that the content of inert is low (<0,1%), well 
below maximum limits required in Brazilian legislation (see Table 3). The time-temperature profiles showed 
the effectiveness in guaranteeing sanitization and the lab analysis performed on the first batch of finished 
compost confirmed the absence of pathogens. The finished compost is not posing problems in terms of heavy 
metals content which are all well below the limit values of the Brazilian and the selected national legislation 
taken as a comparison. 

The assessment of the economic performance of the plant shows that it is competitive to current disposal 
cost in Sao Paulo. Hence, this type of infrastructure represents an immediate and valuable solution to 
managing part of the biowaste produced in the street markets and parks of the city. 

With the current management approach we recommend AMLURB to consider replicating such types of plants 
across Sao Paulo, this being also the target of the PGIRS. Assuming plants with a capacity of about 10 tons/day 
and the biowaste from street markets at about 180 tons/day, there is a need for approximately 20-25 plants, 
depending on local conditions and urban structure. That is almost one facility for each Subprefeitura of Sao 
Paulo. A proactive approach of the Subprefeituras by making available the locations along with the 
commitment of the concessionaries of the City to realise the facilities would allow to implement this type of 
plants in up to 24 months, considering the low-tech solution applied and the relatively low investment costs 
needed. 

This approach would meet the targets of the program Feiras & Jardins Sustentáveis laid down in the PGIRS16. 

 

  

                                                           
16 PGIRS, ex-summary page 28 
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Annex A – Pictures of the Lapa composting plant in Sao Paulo  
Pictures were taken by Marco Ricci during a site visit of the pilot plant located in the Lapa district. 

180° View of the composting plant 

 

 

 
 

View of the delivery area and 3 composting piles View of the delivery area 
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Delivery of input biowaste and quality check  Delivery of input biowaste and quality check  

  
 

 

Structuring green waste, (left) shredded Activator of the composting process 
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2 composting windrows Management of batches and windrows 

  
Management of batches 8 Composting windrows 

  

 

Addition of fresh biowaste Addition of fresh biowaste 
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Addition of fresh biowaste Addition of fresh biowaste (and bioplastic bag 
residues) 

  
Coverage of the windrow with fresh, shredded wood-

trimmings 
Coverage of the windrow with fresh, shredded wood-

trimmings 

  

 

Removal of straw from composting windrow;  

 

Removal of straw from composting windrow;  
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Turning of the composting windrow 
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Annex B – Lab analysis of compost 
Result of the analysis of the first batch of finished compost by an accredited laboratory in Italy 
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Annex C – Contact Information 
 

CCAC MSWI – Climate and Clean Air Coalition Municipal Solid Waste Initiative 

Sandra M. Mazo-Nix 

Coordinator - Municipal Solid Waste Initiative 

Sandra.Mazo-Nix.affiliate@unep.org 

 

ISWA - International Solid Waste Association 

Jiao Tang 

jtang@iswa.org 

Marco Ricci Jürgensen 

ricci.eco@gmail.com 

 

ABRELPE - Brazilian Association of Public Cleansing and Waste Management Companies 

Gabriela Otero 

gabriela@abrelpe.org.br   

 

AMLURB - Municipal Authority of Public Cleaning of the city São Paulo 

Antonio Storel 

aojunior@prefeitura.sp.gov.br  

 

INOVA RGSU 

Eugenia Costa 

ecosta@inovagsu.com.br  

 

CEPAGRO - Centre for Studies and Promotion of Group Agriculture 

Marcos José de Abreu 

marcos@cepagro.org.br  
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