AGRICULTURAL INPUTS

Composting In Brazil

Composting agro-
industrial residuals
— from livestock
manure to sugarcane
sludges — is on

the rise, with
compost utilized
for agricultural
production.
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BISOLO (Brazilian Associa-

tion of Plant Nutrition Tech-

nology Industries (abisolo.

com.br/en/) was founded in

2003 to represent and protect
the interests of companies producing
agricultural inputs, including those us-
ing composting in their industrial pro-
cesses. Its more than 100 members are
in 9 of the 20 states in Brazil that have
plant nutrition technology industries;
the largest representation (29%) is in
the State of Sdo Paulo. In 2018, the
Plant Nutrition Technology sector in-
voiced US$2 billion, producing 7.4 mil-
lion tons of inputs. This sector invests,
on average, 3.6 percent of revenue in
research and development, generating
19,600 direct jobs.

The agro-industrial composting seg-
ment in Brazil has great growth poten-
tial. Generators include the intensive
livestock production sector, and the
sugar cane, pulp and paper, slaugh-
terhouse, and citrus agro-industries,
among others. In urban centers, organ-
ic waste streams include solids from
sanitary sewage treatment and indus-
trial wastewater plants, source sepa-
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rated green waste and pre and post-
consumer food waste, and the organic
fraction of municipal solid waste.
According to the Institute of Applied
Economic Research (IPEA, 2012), ag-
ricultural production, such as soybean,
corn, sugar cane, beans, rice, whole
wheat, coffee and oranges, generated
approximately 300 million tons of waste.
By comparison, the livestock sector and
associated agro-businesses, such as con-
fined poultry rearing, dairy and beef
cattle and pigs, were responsible for
about 1.7 billion tons. (In 2017, Bra-
zil’s agribusiness sector produced about
215 million bovine, 40 million pigs, and
1.5 billion chickens.) The forestry sec-
tor generated 40 million tons. While a
significant portion of the waste gener-
ated by beef cattle is dispersed in the
pastures, the increasing value of arable
land is causing a migration of animal
production to confined systems, concen-
trating organic waste generation.

COMPOSTING REGULATIONS

ABISOLO actively participates in de-
veloping clear and objective legislation
for the composting sector. It intensive-
ly engages in both environmental and
agronomical discussion forums, and
meets with CONAMA (National Envi-
ronment Council), the Ministry of Agri-
culture, Livestock and Supply (MAPA),
and other agencies in the states.

Brazil has an environmental regula-
tory frameworks governing the com-
posting sector, however — especially
for urban and industrial organic waste
streams — landfills are still an attrac-
tive alternative because of the costs
involved with developing a composting
operation. Some Brazilian states have
prescribed procedures for implementa-
tion of composting facilities that have
the specific purpose of producing organ-
ic fertilizers. These include the states of

The Tera Ambiental Ltda. facility (Jundiai,
State of Sao Paulo, Brazil), which uses
both turned windrows and aerated static
piles, features a composting capacity of
90,000 tons/years.

Sao Paulo, Parand, and Minas Gerais.
In general, requirements are to water-
proof the composting yards to avoid con-
tamination of the water table and collect
rainfall that comes in contact with the
windrows for later treatment on-site or
proper disposal.

In 2017, CONAMA published a reso-
lution (#481) to standardize, nation-
wide, minimum environmental pro-
tection procedures for the composting
process. The biggest improvement
brought by this resolution was to estab-
lish specifications of time and tempera-
ture parameters in the process, aiming
at product hygiene, which was never
previously described in any legislation.
Table 1 outlines the parameters.

Brazil also has comprehensive leg-
islation regarding products resulting
from the composting process. This prod-
uct legislation is ruled by Laws, De-
crees and Normative Instructions, all
under the direction of MAPA. It de-
scribes in detail all administrative and
operational procedures of all stages of
the process, from inputs that can be
used, such as quality and tolerance
criteria, to contaminants in final prod-

Table 1. Composting process regulatory
parameters

Composting Temperature Time
Systems (°C) (days)
Open Windrow > 55 14
Open Aerated static pile > 65 3
Closed > 60 3
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ucts, labeling, packaging, registration, laboratory analysis and
marketing.

Table 2 highlights some of the parameters. (The values re-
flect minimum guarantees found in the Normative Instruction
#25/2009.)

The rules created four classes of compost products that
are safe for use in conventional agriculture. There are sepa-
rate rules for organic agriculture that follow international
standards.

Class A: Products that use raw material of plant origin, ani-
mal origin or from agro-business processing, in which toxic
heavy metals, potentially toxic synthetic organic elements or
compounds are not used.

Class B: Products that use raw material from processing of
industrial activity or from agro-industry, in which toxic heavy
metals, potentially toxic synthetic organic elements or com-
pounds are used in the process.

Class C: Products that use any quantity of raw material from
domestic waste.

Class D: Products that use any quantity of raw material from
sanitary waste treatment.

MAPA is expected to issue a new Normative Instruction soon
that will consolidate the four classes into two classes — one
with sewage sludge and/or MSW waste without “selective” (i.e.,
source separated) collection that cannot be used on crops where
the edible part has contact with the compost, and another with
neither sewage sludge or MSW.

Another important Normative Instruction limits contami-
nant levels in products, regardless of class. Table 3 includes
the contaminant limits.

|
Table 2. Compost quality parameters

Guarantees Class A ClassB ClassC Class D
Humidity (%) 50.0 50.0 70.0 50.0
Minimal total N (%) 0.5 0.5 0.5 0.5
Minimal Organic Carbon ~ 15:1

CEC? As stated by producer?

pH 6.0 6.0 6.5 6.0
Max C:N ratio 20

CEC:C" ratio As stated by producer?

Other nutrients As stated by producer?

"Cation Exchange Capacity; declaration is mandatory in the product registration
process. >“As stated” means if producer declares a value for these parameters, the
product must meet the value stated at a minimum.
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Table 3. Contaminant limits

Contaminants Inert Materials Maximum Value
As (mg/kg) 20

Cd (mg/kg) 3

Pb (mg/kg) 150

Cr 6+ (mg/kg) 2

Hg (mg/kg) 1

Ni (mg/kg) 70

Se (mg/kg) 80
Thermotolerant coliforms: 1.000

most likely number per gram
of dry matter (MLN/g of DM)

Viable helminth eggs: number 1.00
per four grams of total solids
(n° per 4g TS)
Salmonella sp Absence in 10g of dry matter
Inert Materials Glass, plastic, 0.5% in dry matter
metal < 2mm
Stones > 5 mm 5.0 % in dry matter
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Valoriza Fertilizantes Ltda., in Uberléndia, State of Minas Gerais (left) and
Organosolvi Solucdes Orgénicas S.A., in Coroados, State of Sao Paulo (right).

FACILITY CHARACTERISTICS

Most composting facilities in Brazil
use the turned windrow composting
method, although some utilize the aer-
ated static pile (ASP) process, depend-
ing on the raw materials being com-
posted. For example, ASP is used to
compost sewage sludge and food waste
to prevent odors. For other types of
waste, mainly from sugarcane, turned
windrows are used.

The majority of composting compa-
nies in Brazil are dedicated to treat-
ing waste generated by agricultural
activities and their associated agro-
businesses, e.g., poultry litter, slaugh-
terhouse waste, and sludge from
wastewater treatment in agro-indus-
trial processes. Large agro-industry
sectors sometimes install composting
plants dedicated to their own waste.
These primarily include the sugarcane
and paper and pulp agro-industries, all
which process large quantities. Plants
dedicated to the industrial waste seg-
ment generally do so within a cocom-
posting context, processing agricultur-
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al, MSW, and agro-industrial waste. A
small but expanding sector is compost-
ing plants dedicated to the treatment
of sewage sludge and organic urban
solid waste, as there is a need for a
more rational destination for sewage
sludge than the landfill. About 90 per-
cent of these cocomposting facilities
process a mix of organic streams; the
other 10 percent cocompost sewage
sludge and urban organics.

COMPOSTING OPERATIONS

Tera Ambiental Ltda., in the city of
Jundiai, State of Sdo Paulo, has capaci-
ty to compost 90,000 tons/year of organ-
ics, primarily sludges from biological
treatment of sanitary sewage. However,
it jointly processes sludges from waste-
water treatment from the agro-indus-
try, and food waste. Tera Ambiental
utilizes both a turned windrow system
and aerated static pile.

Valoriza Fertilizantes Ltda., in the
city of Uberlandia, State of Minas
Gerais, has capacity to process 120,000
tons/year of organics, mostly from ag-

ricultural origin (mainly poultry rear-
ing). It also composts sludges from
wastewater treatment of agri-food in-
dustry and food waste. It utilizes aer-
ated static piles.

Organosolvi Solugdes Organicas S.A.,
in the city of Coroados, State of Sao
Paulo, has capacity to process 170,000
tons/year of organics, mostly from agri-
cultural origin (mainly poultry rearing.
It also composts agri-industrial sludges
from wastewater treatment of process-
ing meat and other foods. Aerated stat-
ic pile composting is used.

Composts produced by these facili-
ties are utilized on all types of agricul-
tural crops. As noted, compost contain-
ing municipal sewage sludge cannot
be used on crops where compost could
come in contact with the edible part of
the plants.
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