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Basic knowledge

A Raw manure is used as a fertilizer for
thousands olyears.

A Dry matterof manuredependson animal
husbandrypractices

A Farmershave been defining this manure as a

I foodl. for their crops and also as a source
for agro- and household energy.

A Theelements in the manure that makes it so
valuable are based on N, P, K?



Basic knowledge

Distribution of feeding elements imlairy manure

0% 50% 100%

From H. Tarzizki, 2007 (Ezra Shoshani (Ph.D.), Extension Service, Agricultural & Rural
Development Ministry, ISRAEL)



Basic knowledge

Manure separation

Liquid phase Composition Solid phase
95 % Ammonium 5%
5% | organic Nitrogen 95 %
80 % | Potassium 20 %
10 % | Methane 90 %

Variable content
50-1 % Phosphorous® | 50-99 %

80-90 % | Volume**  [10-20 %|

* depending on the application of precipitants
** depending on chosen machinery

Nutrient distribution



Basic knowledge

Biogas yields from different substrates

Gas Y ield (mSNJ E!i|:u;|asJ"rtSuI:usI:raI:nE!:l
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0 100 200 300 400 500 s00 F00
Cow manure, liquid 2% M) B =0 | | | | | | |
Pig manure, liquid (7% D) _:| =20
Chicken manure (15%0CM) _:| 58
Turkey manure {20% DM) _:l a0
Vegetable residues {10% CM) _:| 53
3rass silage (25% DM) | | 151
Com silage (30% DM) | | 200
Left over food (209 DM} | | 220
Cereal straw (35 % DM) | | 300
Grease separator (5 / 50 % DM) | =0 | 500
{Zolza cake (15% fat) | | 550
Left over bread (20 % DM) | | 580
wheat whole grain (85% DM} | | 700




Basic knowledge

Use of biogas digestate

Digestate can be spread on the fields
- no hygiene restrictions with animal slurry and plant material

Improved Fertilizer Lo
- avoids nutrient losses B e e
reduces burning effect on plants : |
improves flowing properties

improves plant compatibility

improves plant health

reduces germination ability of weed seeds

Environmentally sound

- reduces the intensity of odor
reduces air pollution through methane and ammonia
reduces the wash out of nitrate
sanitizes liquid manure
recycles organic residues (cafermentation)
can avoid connection costs to a central sewer




Basic knowledge

B digestate W solid phase Oliquid phase/concentrate
process water O dischargable water/ air

100% A

80% A

60% -

40% -

20% A

0% -
application separation belt dryer membrane  evaporation stripping
technique

30.04.2012




Basic knowledge

U

T~ Naturdungcr
B Men  ~ Spe S

.Pelletized manure - biogas digestate



Practices

There are 73032 intensive livestock and poultry
breeding farms and biogas projects, with annual
biogas production of 1.179 billion cubic meters.
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Medium and large scal®diogas
digester(centralizedfacilities)

I | arge scale biogas plan{>300n)
I Middle scale biogas plantso-300n)
Middle to large scale biogas plant
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Volume of biogas digester(rd)
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2001 2003 2004 2005 2006 2007 2008 2009

Numberand volume of medium and large scale biogas digesters installed
from 2001 to 2010 in China[ Source: China Biogas Association, Biogas

nstitute of the Ministry
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Diversity of fermentation technology: wet fermentation, dry
fermentation at ambient temperature and mesophilic
fermentation;




Practices

Water balance flow chart of a
biogas plant

WASTE HEAT
CHP- 2MW RECOVERY
GAS FLARE I BOILER
i J
et 26,242 MTPA
[:’Il‘éiil-l’—\l? Pure Water
v
g msa?e“r?al MiXing 4]5_[6;; Digester 42,673 MTPA SR:acft 42,673 MT Residual 42,673 MTPA Solid separation 34,989 MTPA RO UNIT
Reception Tank Feed for StorageTank
Digester J/
| I 1 H foseTes 8,747 MTPA
A Advanced stage of separation: R.O. (India, China): el st

TO COMPOST UNIT

I Separated solids are rich in micro & macro nutrients that are required for
enrichment of soil.

I Purified water may be recycled back to the Biogas plant or released and
30.94.2Reject liquid is used as Liquid Fertilizer.



Reqgulations

A Organicand non-organic fertilizers for increased
crop production are the most Important
safeguarddor an sustainableagriculturalpolicy.

A The lack of relevant fertilizer laws resulting in
uncontrolled chemical fertilizer production,
distribution, and application,not only harmsthe
Interestsof farmers,it alsounderminesthe state
andbusinessnterests

A There is an urgemeed oflegislation.*

*2009 November 17: workshop "manure management system and the fertilizer
legislation’, organizedby the ChinaAgricultural University, Central CollegeFusug at
BeijingCentralHotel.



K75 ¥& WATER FLUSHING MANURE COLLECTION

Constraints

HSHeE/LiH%E Minimum Water Usage

wiFEE F5& BAEERIE | BEERE | SREE | BHF5RF
Sow Piglets Growing Finishing Pregnant Cattle and
pig pig Sow cow
m/3. X
0.133 0. 015 0. 038 0. 057 0. 095 0. 38

DongRengjie CAU, 2011
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- Practices (1/4)

A Ruralfamiliesdump charcoalfrom their stovesinto the farmyard manure
pits. To improve this product a method has been evolved for creating
BiocharCompostusingbiocharandanimalor humanmanure

A SwissNGO Helvetashas supported over 50 farmer groupsto produce
biocharfrom rice huskusinglocallymadegasifiers Therice huskbiocharis
mixedwith chickenmanureto grow certified organicvegetables

A It was testified that biochar could help to retain more moisture and
promote better growth especially during the dry seasonwhere the
vegetablepricesare highest



Locally made
gasifier for
@ producing rice
§ husk biochar &
ll wood vinegar

Organic | d
Vegetable  Biochar Mixed

-y : with chicken
“‘manure

g
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& s this type of
' closed loop

system worth

supporting??




Practices (34)

A 2500 small scale biogas units
(mainlyfor piganddairy farmer)
have been installed from 2007-
2011 in 529 villages of 41
districts of 5 provinces,
benefiting 14,855 people (3,323
women)

A The plan until 2020 is to reach
out to 10 more provinces
accomplishing target of 50,000
units. Thiswill be scaledup as
an integrated livestock program
wherethe bioslurryis utilized as
a rich source of urea for food
farming




- Practices (4/4)

A Recognized that liquibiogas slurry has a
higher nutrient content than dried slurry and Is
a special fertilizefor vegetables and fruits.

A Nutrientsin biogas slurnare well balanced for
manyvegetables; thegan be rapidlyabsorbed
andused by plants.

A Demandfor slurry by vegetable farmers will be
highestin the cooland dry seasoq at this
time manyowners ofbiogas digesters have
excesslurry because they are not growing rice



- Regulations (1/2)

A The2009recommendationsy the Ministry of
Agriculture,indicate that livestock(cattle and
buffalo) should not be kept at home, but
outside the village for reasons of disease
prevention

A In contrast, there is no similar ruling for pigs
even though manure management for pig
manure is often non-existentresultingin un-
hygienicconditionswithin the village



- Regulations (2/2)

A Since2006 the Lao PDR government has consistently
SELINB&aaSR | LRftAO& O2YYAlGYS
promotes organic agriculture in all types of agroological
regions (upland, midstream and lowland).

A Aresolution issued by th8th Party Congress 006states
that the Government of Lao PDR has initiated the policy on
agriculture production to be secure, sustainable, clean, free
of toxic substance and low cost in production.

A TheSeventh National SociBconomic Plan fd2011-15
provides a more general direction with its aimsstasure
food security, promote commodity production for domestic
use and export, improve productivity and enhance end
product quality as to prepare for entry into the ASEAN
common market by 015



- Constraints

A Efficiencylevels of biomass utilization, in
particularlivestockmanure, are generally low,
especially when used as cooking fuel.

A Amongthe GMS countried,ao PDR has the
lowest level of entrepreneurship and needs to
instill skills for business (accounting,
management, marketing) among struggling
entrepreneurs.



Practices (1/4)
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PracticesZ/4)

A There are approximately 8.5 million small, and
21,000 mediurdarge scale livestock farms

A Onlyapproximately3% of livestockvaste is
used as organic fertilizer and only 15% Is usec
to produce biogas.



Types of Biogas Projects in Viet Nam

Practices (3/4)

A ByTechnology
I Lowcost mainlyto usegas in decentradreas

I Middle costlagoonplants: for wastewaterswith high

organiccontendanduseof own energycontent

I Only3 Hightech-plants For theoptimizedproductionof

energyfrom manurg mainlyto sellelectricityto the grid

A Technology

I Wetfermentation

26



Practices (4/4)




Regulations (1/2)

A In 2003, the National Strategy for Environment Protection until 2010
and orientationuntil 2020was approved by the Prime Minister

I 100% of new faclilities have to apply clean technology or have to b
equipped with pollution mitigation equipment, and waste matters
have to be treated until they meet environmental regulations;

I 100% of the urban population and 95% of theal populationhave
to have access to clean water

A Decree 21/2008/NBCP (February 28, 2008) regulates Projects for
centralized cattle production and projects for centralized poultry
production

A Since July 2008, Biogas progrdavelopment is considered as an
activity which decreasedimate change&esulting from agriculture,
especially due to cattle breeding developmamicooperationwith
iIndustrial development on processing food for cattle and treatmant
sewage ( Ministrpf National Resources and Environmehtational
TargetProgramme)



Regulations (2/2)

A In2010 MARD issuedT@chnical Manual for the preparation of
environmentalimpact assessmentr animal husbandry
projects.

I Instructionson thecontent ofan environmental impact assessment report
and the legal basis of threport

I developedfor centralizedivestock production projects.

A Special legislation for bigligester effluents is available at
sectoral level but notavailable atnational level

I Thesectoral standard 10 TCN 62806 stipulating regulations camimal
wastefrom livestock farmsBio-slurryresulting from biedigestioncan be
applied as fertilizer on agricultural fields if no o¥ertilization results.

I Regulations for thakind of use shoulthe developed at national level. The
bio-RA 3 S a 0 S NIt b&takan fasihtgyfyiblkuting effluents which
need treatment prior tadischarge



Constraints (1/2)

A No systematic mechanisnisr assessing the costs and benefits o
new policies and regulations

A Legislatedreforms are often undefunded

A Capacityfor legal drafting is weaWith lengthydelays in issuing
enablinglegislation

A Problemsn recruiting, retaining, and rewarding higjuality staff

A Foodand biosafety issues are becoming increasingly urgent to
address, aagriculture tradancreases, tran®oundary animal and
human health risks intensify, armbbmestic consumet3
sophistication rises.

A Recentstrengthening and modernizing afjriculture researclhand
extension services need further consolidation.

Al 3 NRA O dgfaie ozhiBdisd StateBudget is relatively low in
regional terms.



Constraints (2/2)




Practices

A In 2005, DPRK had 600,04tle (a very few
dairy cows with most of the rest classified as
GhESYé0X odH YAffAZ2Y
5.5million duckgFAO statistics)

A5 t w dufent resource of biomasa livestock
manureis about 1 milliortons per year.

A Conservation Agriculture is not applied.



Cooperativdarms



