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cording to the evolution of the idea.

SUMMARY

Southeast Asia is the largest pork-pro-
ducing region in the world. High demand
is leading to intensified production and
huge environmental issues. Tons of pig
glurry are discharged into the environ-
ment, and 75% of rice straw is burned in
the fields. In Vietnam, communities and
local authorities now recognize the need
to manage and treat these waste products.
This project addresses these problems
in industrial and small-scale production
where intensive agriculture and aquaculture
are overwhelming traditional recycling
methods.

The project aims to develop an environ-
mental service to simultaneously treat pig
slurry and rice straw using a treatment
process called Agrifiltre® to produce
compost on a pilot site in South Vietnam.
An Agrifiltre® treatment plant will be
implemented on a large-scale pig farm.
A network of 16-20 farmers will deliver 50
tons of rice straw to freat 3,200 m? of pig
slurry. On a secend site in North Vietnam,
before a treatment unit is built, a participa-
tory decision-making process will identify
approximately 80 small-scale pig farms
and 30 rice farmers to transform 5,000
m?® of slurry and 75 tons of rice straw per
year.

The project creates a virtuous circle: gath-
ering pig slurry and rice straw in order to
transform these into compost and clean
licuid effluent. It employs simulation models
to determine the most efficient systems for

delivering raw materials and finished
products which the project experts and lo-
cal stakeholders will use together. Finally,
it employs the innovative Agrifiltre® waste
processing system (patented by CIRAD
and Guyomarch).

1. INTRODUCTION

The saying goes: “You can't turn a pig’s ear
into a silk purse” - but we can and must do
so today!

Livestock production in Vietnam is ex-
pected to grow by 5% to 2% each year
over the next 10 to 15 years. As tons of pig
slurry are released into the envircnment,
agricultural fields and fishponds tradi-
tionally used for the recycling of animal
wastes will soon be saturated. Heavy
nitrogen and phosphorus overloads in the
Mekong Delta and in the Red River Delta
(RRD) derived from animal — particularly
pig — manure [1] were confirmed by the
results of the EC-Asia ProEco-funded proj-
ect “Animal Production Intensification in
Vietnam and Environmental Protection”.
By 2010, it is estimated that there will be
16,400 small-scale farms and 1,600 large-
scale farms in the province of Thai Binh
creating overwhelming pollution prob-
lems if they are not addressed through a
preemptive strategy now [2]. Vietnam is also
the world’s second biggest rice exporter
and 75% of rice straw, considered waste
by most farmers, is burned in the fields.

The project addresses problems in
both industrial and small-scale produc-
tion — where intensive agriculture and
aquaculture are overwhelming traditional
recycling methods — through the promo-
tion of the innovative Agrifiltre® process.
Recent studies at global levels have clearly




shown that nutrient recycling, particularly
nitrogen excreted by animals, is a viable
solution for balancing the loss of valuable
elements in the environment [3]. Biogas
digesters are a known technique, but they
don’t treat nitrogen and phosphorus and
their operation is often incorrect due to
lack of fraining or proper construction.
This is why many are considering shared
treatment systems [4].

2. PROJECT OBJECTIVE

The project develops a techneology and
networks for collective integrated treat-
ment of pig wastes and rice straw, with 3
main links. It aims to:

1) Develop conditions for allowing farm-
ers to benefit from collecting, selling
(or transferring) and recycling rice
straw and pig manuze.

2) Transform these residues into com-
post through the AGRIFILTRE® treat-
ment process.

3) Use this compost on vegetable and
rice crops as a substitute for mineral
fertilizers — with multiple ecological
advantages.

The project will be implemented at two
sites (Fig. 1). At one site the supply chain
will be designed after the treatment plant
is built at the farm level (demonstration);
in the cther, the supply chain will be es-
tablished before a collective treatment
plant is constructed.

In Southern Vietnam, in the Province of
Dong Nai, the expected results will allow
Vietnamese stakeholders to validate the
experience and replicate it at other selected
sites:

1. A rice straw suppliers' network is
created along with management poli-
cies to supply the Agrifiltre® process
(number of suppliers, quantity to deliver,
delivery dates, transport means, and net
return for the sale of straw). A dem-
onstration group of 16 to 20 small
farmers will supply nearly 50 tons
of rice straw per year to transform
3,200 cubic meters of slurry from one
large-scale pig farm.

Figure I1: Agricultural stakeholder
participatory design at two sites.

2. Agrifiltre® process is optimized in
the local situation: The Agrifiltre®
treatment plant will produce more
than 250 tons per year of a clean
and balanced in NPK compost and
more than 2,300 cubic meters of an
eco-friendly filtered effluent to irrigate
crops or to fertilize fish ponds. Nearly
2 tons of nitrogen and more than 2
tons of phosphorus will be saved
from release into the surrounding
environment, while greenhouse gas
emissions (GHG) will be reduced by
about 151 Mg CO,-equivalents per

- year.

3. A compost distribution network is
identified with appropriate plans
(compost- requirements, number
of consumers, both market garden
farmers and rice farmers involved.).
Compost requirements of crops are
experimentally determined within
this network.

In Northern Vietnam, in the Province of
Thai Binh, similar results are expected,
but they will be planned in a participatory
decision-making process creating:




1. A rice straw supply network — poten-
tially 30 farmers selling 75 tons of
rice straw per year.

2. A pig slury supply network—potentially
50 small-scale pig farmers producing
around 5,000 m® of pig slurry.

3. A treatment unit sized appropriately.

4. A compost distribution network -
nearly 420 tons of compost may be
produced.

On both sites we shall have trained local
experts to disseminate the supply chain
design methodology and to monitor the
Agrifiltre® process.

Achievement of the project objectives
will be menitored by three performance
indicators:

1.Input of pig slurry and rice straw to the
Agrifiltre® treatment plant. Number of
farmers who switch to sustainable pig
slurry-treatment and straw-collection
(effective in the Province of Dong Nai
and planned in the Province of Thai
Binh). '

2. Decrease rates of organic matter,
nitrogen and phosphorus contents in
the treated pig slurry (effective in the
Province of Dong Nai).

3. Output of compost. Number of farmers
who switch to sustainable compost
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use (effective in the Province of Dong
Nai and plamned in the Province of
Thai Binh).

3. KEY PROJECT DESIGN ELE-
MENTS

3a. Innovation

Two innovations are implemented in this
proposed project: the Agrifiltre® process
treating at the same time pig slurry and
rice straw, and the participatory method-
ology using simulation models to design
the virtuous circle.

The project creates a virtuous circle for the
transformation and use of pig farm slurry
and rice straw with multiple social and
ecologic benefits. These include produc-
ing compost, reducing emissions of GHG,
conserving soil’s organic matter, reducing
health risks, and providing financial gains
for small farmers. The treatment process
uses a method of pig slurry filtration
through a straw substrate as the core of its
virtuous circle (Agrifilire®) (Fig. 2).

The process was jointly patented (No. 01
00386) by CIRAD and Guyomarch, in 2001.
A complete treatment process has heen
approved in terms of a reasonable cost/ef-

Flow of straw

Figure 2: Sketch of Agrifilire® process




ficiency compromise by the French Loire
Bretagne river bdsin agency in July 2001.
The process is also comprised of nitrogen
removal and compost maturation. This is a
new agricultural technology for Southeast
Asia.

In terms of environmental issues, this
project brings changes that can go farther
than two projects currently underway in
Vietnam which focus on biogas technol-
ogy to deal with pollution factors such
as nitrogen and phosphorus. Extraction
of nitrogen and phosphorus by reverse
flow filtration of the pig sluxry on a rice
straw substrate produces a solid, odorless
and hygienic compost, containing 31%
of initial nitrogen and 60% of the initial
phosphorus. Hence, the filtered effluent
may be used directly to fertilize crops or
fish ponds.

Rice husk is not considered in this project.
It is difficult to collect/transport this by-
product and it is not a good media for the
filiration of slurry. In the implementation
area it is mainly used as chicken litter and
sometimes mixed with other manures.

The expected fertilizing value of the com-
post after maturation (natural drying) is
presented in fable 1.

" way. To meet these criteria, the design and

evaluation of the supply chain require the
use of specific dynamic simulation models
(developed by our research team, several
international publications and 10 years
of research), enabling the stakeholders
to test various options. This method and
the simulation models were devised and
used in La Reunion for collective manage-
ment of pig slurry in a small livestock area
where a collective treatment process will
be operational at the beginning of 2009 to
transform 20,000 cubic meter of pig slurry
[B]. The proposed project will extend that
work into a total network that uses slurry
and straw and valorizes compost.

3b. Project’s Geographic Area of
Influence

Pig production in Vietnam has been boom-
ing since 1980 with average annual growth
of almost 10%-between 1990 and 2003.The
swine population is now the largest in the
ASEAN region, and growing. Today pork
represents B0% of the total meat produced
in the country and the evolution of produc-
tion is impressive: 1 million tons in 19885,
2.1 million tons forecasted in 2005 and 2.9
million tons by 2010. The style of Vietnam-
ese pig production, mainly concentrated

From a technical standpoint, Agrifiltre®
needs minimal daily monitoring. The
farmer or the technical manager of the
plant need 1 hour per day for straw input
and compost stirring and 4 hours every 2
months to remove the compost. Agrifiltre®
has a low operating cost of 7.6 US$/m® of
pig slurry treated (in French context),
which includes a low energy cost (1.0 US$/
m? in French context).

For the treatment process, we must design
the supply networks in rice straw and pig
slurry and compost distribution. To be
virtuous and continuous, Agrifiltre® treat-
ment must be efficiently supplied with rice
straw and pig slurry. Agrifiltre® treatment
must provide quality compost to farmers
according to their demand and in a timely

in the South and also recently exploding
in the North, is very specific. More than
90% of the pigs are still held in small
traditional farms integrated with rice and
crop production [8]. This provides good
opportunities for the implementation of
the project. The selection of two sites al-
lows for design of recycling systems, with
Agrifiltre, in varied contexts.

Province of Dong Nai (DN)

Dong Nai province is in South Vietnam,
North-East of Ho Chi Minh City. The
province was populated by 2.25 mil-
lion people in 2006 (380 inhabitants per
square kilometer) with more than 60%
living in rural areas. Agricultural land in
this area is limited, but there is a good




" supply of rice straw. The area produces
rice, rubber, corn, coffee and cashews,
with about a quarter of the land devoted
to rice production. Livestock production
is very much developed. In a heavily pol-
luted peri-urban environment, 300,000
pigs were grown in the province in 1996.
Production increased by 33% in the next
four years. In this area, pig wastes have not
been widely used for fertilization, though
chicken and cattle manure are used. Trans-
formation of pig slurry and rice straw into
compost would therefore provide a new,
attractive product for farmers. In its effort
to maintain stable agricultural growth,
Dong Nat People’s Committee is focusing
on solutions to develop livestock produc-
tion and, in this context, promoting waste
treatment.

Province of Thai Binh (TB)

The Province of TB is located in Northern
Vietnam in the Red River delta, Southeast
of Hanoi. The RRD is North Vietnam’s eco-
nomic core and is populated by 18 million
pecople, with a population density four
times that of DN province. Strong industrial,
agricultural, economic and demographic
growth is putting unsustainable pressure
on the region’s natural resources. The
demand for livestock products is growing
quickly, particularly in Hanoi, and authori-
ties and producers are facing the chal-
lenges of this “livestock revolution”. The
Agricultural Services of TB are in charge
of the naticnal development programme,
especially the National Programme for
the development of lean pork production
which has clear guantitative targets. The
guidelines for livestock development in
TB province for the period 2004-2010,
are intended to change the structure of
agriculture, industrialize agricultural pro-
duction and meet the market demands for
livestock production. The People’s Com-
mittee fixed specific targets hoping that,
in the province of TB, the value of livestock
production in agriculture would reach
at least 40% by 2010. The two preferred
farming methods — industrial farms and
family farms ~ aim to produce 1.4 million
pigs per year (on 1,600 large farms and
16,400 family farms) by 2010. The transi-
tion from traditional livestock breeding

to industrial techniques would increase
the quantity of products while improving
their guality and responding to consumer
demand. It may well create more pollution
also unless properly managed.

4. COMMUNICATION WITH
PROJECT STAKEHOLDERS

On the two sites, local stakeholders (farm-
ers, carriers and agricultural decision
makers) will be involved via the People's
Committees in the design of the supply
chain. Simulation models will serve as
tools for discussion in direct interaction
with stakeholders, to design and test
scenarios for the supply and management.
modes, the destination of output products
and the organizational rules at the techni-
cal, economic and geographic levels. An
organizational framework with three levels
(action, coordination, decision) will be set
up to gather the various stakeholders con-
cerned by the issue of pig slurry treatment
and rice straw recycling. At the first level,
action groups will be organized to discuss
issues and elaborate temtative solutions
on specific topics: pig wastes supply, rice
straw supply, compost distribution, trans-
portation and location of the treatment
plant. Stakeholders will run the models on-
the real situation and discuss the simula-
tion outputs to make operational deci-
sions. These action groups gather farmers,
agricultural advisers and representatives
of farm cooperatives, agricultural ser-
vices, People’s Committees and, when
needed, other experts. The main results
issued from the groups are presented to
other participants via the coordination
group. The decision committee, gathering -
farmers, cooperatives and private or pub-
lic investors’ representatives, endorses all
the final decisions. It is within the action
groups that the different simulation mod-
els will be used and discussed.
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