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This handbook was created as a result of a 
campaign on the value of manure for fer-
tilization in agriculture. It was developed 
by the Maschinenring Kommunalservice 
Göttingen and Spelleken Assoc. suppor-
ted by the Federal Environment Agency 
carried out in the Republic of Moldova in 
summer and autumn 2020. The handbook 
was developed at the request of Moldovan 
farmers, and the project succeeded mostly 
due to their active collaboration. These gui-
delines are therefore also recognition to the 
people who are rebuilding south-eastern 
European agriculture in times of trans-
formation. Moldova is a good example of 
EU-oriented agriculture in south-eastern 
Europe and is followed by other impor-
tant countries such as Romania, Serbia 
and Ukraine. Their laws are based or will 
be mostly based on EU regulations, their 
products are delivered to the EU and all 
environmental protection conditions com-
ply with EU requirements. The aim of this 
transformation is the improved and inter-
locking cooperation between livestock 
and arable farms with regard to liquid 
manure and solid manure. 

This handbook shows how an environ-
mentally and operationally compatible use 
of liquid manure in the country’s livestock 
farms of the country can be interspersed 
with other areas of an agricultural sector. 
It defines liquid manure as an agricul-
tural fertilizer (Chapter 1), describes the 
possibility of environmental pollution 

(Chapter 2) and the importance of bio-
gas plants (Chapter 3) in the value chain. 
Chapter 4 explains the storage of liquid 
manure, the construction of the required 
containers and describes the separation 
of solids particles and liquid manure for 
more efficient transportation (Chapter 5). 
The handbook also contains information 
on the research of different forms of 
manure and the calculation of the appli-
cation rate of different forms of manure 
(Chapter 6), the best period for applica-
tion and ban for using the fertilizer during 
the year (Chapter 7) and gives practical 
tips for transporting the manure to the 
field (Chapter 8) and applying it to the 
ground (Chapter 9). Future expectations 
for the manure marketing and logistics in 
Southeastern Europe, using the Republic 
of Moldova as an example, are presented 
in Chapter 10; opportunities for agricul-
tural technology located in the region 
are presented in Chapter 11. Chapter 12 
contains important recommendations on 
the handling of hazardous substances in 
liquid manure. At the end, we summarize 
the most important tips into a list of clues 
(Section 13).  

The following institutions contributed to 
the creation of this handbook: Maschi-
nenring Göttingen, which was founded 
in 1965 and in 1995 created Maschinen-
ring Kommunalservice (MRK) Göttingen 
as a subsidiary of MR Göttingen and Kas-
sel. In total, about 1100 agricultural enter-

Introduction
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prises as members and about 250 biogas 
plants of different categories are coordina-
ted in Germany in agricultural partnership. 
As a Limited Liability Company (GmbH), 
MRK Göttingen coordinates ten other 
service companies. These include, in addi-
tion to various services for the marketing of 
biogas on the electricity market, the plan-
ning and coordination of biogas plants, in 
particular the liquid manure distribution 
company GAG.

Spelleken Asoc. is a development consul-
tancy from Alzenau in Lower Franconia 
that designs and implements complex 
projects in Southeastern Europe and La-
tin America. Spelleken Assoc. supports 
the Human rights Committee (HRC) in 
Southeastern Europe on a long-term basis. 
The authors of this handbook are the far-
mers Dennis Uhlendorff and Jan Hampe 
and the development economist Hans-
Gerd Spelleken. Editing was carried out 
by experts from the Federal Environment 
Agency in Germany (UBA) and Marius 
Kleilein (HRC).

INTRODUCTION
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Chapter 1:

Liquid manure  
as a fertilizer

Manure is a mixture of excrement and 
urine of farm animals, especially pigs and 
cattle. In the past (used nationwide), as 
today (in small and medium-sized farms), 
manure consists of animal excrement mi-
xed with straw. 

Manure and animal excrement are not was-
tes! Quite the opposite, it is a natural and 
valuable organic fertilizer. Manure consists 
of nutrients and organic matter, dissolved in 
water, with a certain mineral content. It con-

tains the core nutrients nitrogen, phospho-
rus and potassium (NPK-fertilizer). Manure 
gets its strong smell from the gases carbon 
dioxide, ammonia, methane and hydrogen 
sulphide released during excretion. 

Before mineral fertilization became avai-
lable, the solid manure and manure fer-
tilization was the only way to stabilize or 
increase yields. The value of manure has 
been known for centuries and was com-
mon practice in the past. However, since 

Plants extract nutrients and mineral salts from the soil. The 
nutrients, thus, reach the harvested crops. Depending on the 
mineral composition of the soil, it is depleted after several har-
vests. But there is a countermeasure: fertilization.

The earliest literary mention of fertilization occurs in the Oc-
cident in Homer’s Odyssey in the VIII century BC. In Odysseus’ 
farm yard, a heap of dung smelled until its contents were 
spread over the fields. 

Fertilization with green manure from nitrogen-collecting 
plants, which was then plowed into the ground, has been 
known since the Romans at the latest. Fallow land as a part of 
the triennial crop rotation was also a common measure in the 
Middle Ages to give to a cultivated area a break from a vegeta-
tion period. Meanwhile, due to weathering, minerals were re-
leased from the rock into the ground and were, thus, available 
to the following cultures.   

Late medieval alchemists researched how to increase yields in 
agriculture. In modern times, the nutritional physiology of the 
plant and the nutrient supply of the soil were examined. After 
Justus von Liebig (1803 to 1873) formulated his findings on the 
need for fertilization, the losses of mineral salts in the soil were 
compensated by fertilization. 
From 1905 to 1908, the chemist Fritz Haber developed the ca-
talytic synthesis of ammonia. The industrialist Carl Bosch then 
succeeded in finding a process that enabled the mass produc-
tion of ammonia. This Haber-Bosch method created the basis 
for the production of synthetic nitrogen fertilizer. 

Since the Second World War, fertilizers with different compo-
sitions have increasingly come onto the market in industria-
lized and emerging countries. Their use became standard on 
modern farms, but came under pressure from public criticism 
in the 1980s because of environmental risks and natural al-
ternatives1.

Invention of mineral fertilizer

1 Sursa: https://www.planet-wissen.de

https://www.planet-wissen.de
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the introduction of a mineral fertilizer (see 
the topic box below), this knowledge has 
been forgotten.

Nitrogen, phosphorus and potassium are 
essential for good growth and high plant 
yields.

In addition to the nutrient and fertilizing 
effects, the manure has a decisive advantage 
compared to the mineral fertilizer: the or-
ganic substance contained in the manure 
contributes to the formation of humus in 
the soil. Humus provides a mechanism for 
capturing and accumulating humidity, in-
creases soil fertility and, in the form of nu-
tritious humus, serves as a stock fertilizer.

The abbreviation NPK (in German) names the main nutrients 
that contribute to plant growth and increased yields in agri-
culture. These are found in valuable concentrations in mineral 
fertilizers as well as in liquid manure and solid manure.

N = nitrogen, can be present in both mineral and organic 
form. Nitrogen serves as a yield engine for the plant. Plants 
absorb nitrogen mainly in the form of nitrates; ammonium 
and urea can also be taken up directly. The so-called mi-
neralization (breakdown of organic matter into inorganic 
matter by microorganisms) makes the organically bound 
nitrogen available for the plants. Nitrates can be washed out 
quickly by precipitation, whereas ammonium binds to clay 
minerals in the soil and is used to build up humus as well 
as to supply the plant with long-term nitrogen. The plant 
converts the nitrogen into proteins, which are necessary for 
growth and reproduction. A lack of nitrogen can be recog-
nized by light green discoloration of leaves; the growth of a 
plant is markedly inhibited also due to the lack of nitrogen. 
Too much nitrogen leads to over-fertilization (blue-green 
leaf color, soft shoots), to leaching into the soil and, thus, 
to negative environmental effects on the groundwater. The 
plant’s nitrogen uptake can also be inhibited by a lack of 
other nutrients, such as potassium.

P = phosphorus, is present in the natural soil supply, but 
can only be partially absorbed by a plant. As a macronutri-

ent, phosphorus is indispensable for plant metabolism. In 
addition to building up plant enzymes and the main function 
of many vitamin and protein syntheses, phosphorus is also 
used to form seeds and fruits. The availability of phospho-
rus depends on the pH value in the soil. Too high pH-value 
leads to the fixation of the phosphorus in the soil, whereby 
the phosphorus becomes unavailable for a plant. In addition 
to the benefits for a plant, phosphorus also serves to impro-
ve the soil structure in order to achieve good soil crumbling 
and soil mellowness. Both make the soil finer, especially, 
after plowing. A lack of phosphorus can be recognized by 
the shedding of older leaves and their red-purple discolo-
ration. Root development is clearly reduced and the plant’s 
metabolism is disrupted.

K = potassium (often also called potash = potassium car-
bonate, potassium oxide), like nitrogen and phosphorus, 
is a macronutrient for the plant and is used for plant pho-
tosynthesis. Potash promotes the formation and storage of 
carbohydrates. The water balance of the plant is favored by 
potash; it suffers less from drought stress. In addition, po-
tash promotes the resistance of the plant both to disease 
and to the risk of deformation (kinking of arable crops) by 
stabilizing the supporting tissue of the plant. When there is 
a lack of potash, the plants often appear tired and limp, a 
kind of wilt occurs. Sometimes the leaves turn light green 
from the outer edges to the center.

What is NPK-fertilization

Liquid manure used as a fertilizer can, thus, 
make a decisive contribution to increasing 
yields. In addition to the main nutrients 
NPK (nitrogen, phosphorus, potassium), 
the liquid manure also contains trace nutri-
ents for plants and soil, which commercial 
mineral fertilizers do not offer.

CHAPTER 1

Liquid manure is therefore a natural, valua-
ble fertilizer that is automatically generated in 
animal husbandry. It, thus, becomes the core 
element of a nutrient cycle in cooperation be-
tween livestock and arable farms. 
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NUTRIENT CYCLE
OF FARM MANURE

The manure
is accumulated
in the barn.

The intermediate
storage takes
place in the
slurry tank.

The manure
is spread on fields

and grassland
according to

the specifications.

The enclosed
nutrients
are absorbed
by the plant.

The harvested plants
end up in the animals'
feeding trough.

A nutrient
cycle

is created.

The manure
is accumulated
in the barn.

The manure
is spread on fields

and grassland
according to

the specifications.

The harvested plants
end up in the animals'
feeding trough.

I Infographic 1: Nutrient cycle

Liquid manure as a fertilizer

First, liquid manure is collected in the lives-
tock farm and stored in a manure tank. It is 
then applied to the field as farm manure and 
gradually absorbed by the growing plants. 

The correspondingly better growing plants 
are used again as feed for animals after the 
harvest, so that the cycle closes (see Infogra-
phic 1).
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Chapter 2:

Environmental impacts  
of liquid manure

Liquid manure can be both negative and 
positive. The former happens when its nu-
trients are not used systematically and pro-
fessionally as nutrients, but are discharged 
into the soil and water in excessive quanti-
ties and unfiltered. This can lead to consi-
derable damage to the ecological balance. 
And vice versa - it has a positive impact 
when it enriches the soil in the right dosa-
ge and, thus, increases the productivity of 
agriculture. This chapter concerns the cur-
se to be averted.

Above all, it must be avoided that the 
liquid manure gets into surface water or 
groundwater. There are generally three 
ways to infiltrate manure into water sour-
ces: 
1. Leaking storage containers;
2. Incorrect application;
3. Excessive fertilization.

As a rule, liquid manure penetrates into 
surface waters through leaky storage con-
tainers. Then, the liquid manure reaches 
the surface, via the rain drainage ditches of 
the farms into the surface waters or seeps 
through directly below the storage facili-
ties. 

Furthermore, the liquid manure is some-
times applied to the agricultural areas in 
wrong time. For example, no application 
should be carried out on frozen soils or on 

I Fig. 1: A floating 
colony of Phaeocystis 
algae (foam alge)

soils saturated with water after heavy rain-
fall. Otherwise, especially in hilly terrain, 
there is a risk that some of the liquid ma-
nure will not seep into the ground, but 
rather run off the surface via the drainage 
ditches into the surface waters. Further, 
you will find some tips on an appropriate 
time period for applying liquid manure in 
Chapter 7. 

If the amount of fertilizer applied continu-
es to be too high, excess nitrogen and, in 
some cases, also phosphorus, accumulate 
and are washed out into the groundwater 
body and, thus, into the rivers. This pro-
cess takes place very long-term over a peri-
od of 10 to 30 years.  In this respect, of co-
urse, it takes time for this entry path to dry 
up again. Only when the pollution in the 
groundwater decreases, the nutrient input 
into the surface water will also normalize.  
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If liquid manure enters surface waters via 
the mentioned entry paths, the waters can 
“eutrophicate” and ultimately “go bad” 
over a longer process due to the excessi-
ve entry of the nutrients it contains. This 
means that too much organic matter, for 
example, in the form of algae, forms in a 
water body due to the additional input of 
nitrogen and above all phosphate. They 
use up most of the oxygen in the water and 
the other living organisms in the water can 
die due to the lack of oxygen. Eventually, 
anaerobic processes are formed, the water 
begins to stink and “goes bad”.

But excess nitrogen is not just a single hazard 
for surface water, but also for groundwater. 
In the soil, nitrogen is converted to nitrate. 
This nitrate then seeps over time from the 
upper soil layer into the groundwater zone. 
This then leads to the fact that the current 
nitrate limit value (50 mg / liter) of the EU 
groundwater directive is exceeded. 

Increased nitrate content in the groundwa-
ter then also leads to increased proportions 
in the drinking water, which is usually 
obtained from the groundwater. If a per-
son then absorbs the nitrate through the 
drinking water, it turns into nitrites in a 
human body. Too high nitrite content in 
drinking water can be harmful in particular 
to the health of infants.  

The use of fertilizers also releases nitrous 
oxide: because both liquid manure and so-
lid manure, as well as mineral, i.e. industri-
ally produced, fertilizers contain nitrogen. 
Once subjected to decomposing, these 
nitrogenous compounds produce, among 
other things, nitrous oxide2. 

Environmental impacts of liquid manure

I Fig. 2: Green algae 
in the North Sea

Nitrous oxide (N2O) is a greenhouse gas that is around 300 ti-
mes more harmful to the climate than carbon dioxide (CO2). 
The main sources of nitrous oxide are nitrogenous fertilizers in 
agriculture and animal husbandry, processes in the chemical 
industry and combustion processes. 

So agriculture is a major contributor to nitrous oxide emissi-
ons. A distinction must be made between direct and indirect 
nitrous oxide emissions. Direct nitrous oxide emissions derive 
from agricultural processes: emission of reactive nitrogen (Nr) 
from organic and mineral fertilizers and atmospheric nitrogen 
emission, as well as reactive nitrogen in soils from plant re-
sidues and biological nitrogen fixation of protein plants (legu-
mes). Indirect nitrous oxide emissions appear when reactive 
nitrogen compounds, such as nitrate and ammonia, get into 
the surrounding natural areas. Nitrous oxide is produced from 
reactive N compounds in nitrification and denitrification proces-
ses. In crop production, nitrous oxide emissions are mainly due 
to the use of nitrogen fertilizers. In addition to the amount of 
nitrogen or lime fertilizer introduced, factors such as climate, 

temperature, soil properties and fertilizer technology determi-
ne the amount of greenhouse gas emissions caused. 

On redesignated moors and grassland, the high humus con-
tent after fertilization results in a particularly high emission 
of greenhouse gases (in addition to nitrous oxide, also CO2). 
These greenhouse gas emissions can be reduced by impro-
ving N (nitrogen) productivity. By determining the fertilizing 
requirements of plants, including the humus balance and 
analyzing the nutrient content of organic fertilizers, N surplu-
ses can be reduced. The Federal Environment Agency recom-
mends reducing the nitrogen surplus on a 3-year average to 
50 kilograms per hectare and year if the nitrogen only comes 
from mineral fertilizers. In the long term - to 90 kilograms 
per hectare and year if part of the fertilizer is manure3.  Due to 
the Kyoto Protocol, which makes the reduction of greenhou-
se gases mandatory, the signatory states to the Framework 
Convention on Climate Change also have to take measures to 
reduce N2O emissions. The reduction of nitrogen surpluses is 
an important contribution to this4.

Nitrous oxide 

2 Source: https://www.lfu.bayern.de
3 https://www.umweltbundesamt.de/sites/default/files/medien/5750/publikationen/2021-04-14_texte_33-2021_tierhaltung_bf_0.pdf
4 Source: https://www.umweltbundesamt.de/en/topics/soil-agriculture/ecological-impact-of-farming/nitrous-oxide-methane 

https://www.lfu.bayern.de
https://www.umweltbundesamt.de/sites/default/files/medien/5750/publikationen/2021-04-14_texte_33-2021_tierhaltung_bf_0.pdf

https://www.umweltbundesamt.de/en/topics/soil-agriculture/ecological-impact-of-farming/nitrous-oxide-methane 
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Chapter 3:

Biogas Plants

Since liquid manure is a versatile resource, 
there is also the possibility for the farmer to 
build a biogas plant (BGP). The liquid ma-
nure is channeled through this installation 
before it is spread on the field. The fermen-
tation of liquid manure in the biogas plant 
produces energy (electricity and heat). 
These can be used for personal use or sold 
on the national electricity market. 

In a biogas plant, organic materials such 
as liquid manure, solid manure, maize or 
sugar beet are decomposed anaerobically 
(oxygen-free) with the help of bacteria to 
produce a combustible biogas. A combi-
ned heat and power unit (HPU) can be 
operated with this biogas to generate elec-
tricity and heat. The so-called digestate 
from BGPs that remains after incineration 
can then be applied to the fields as a liquid 
fertilizer (farm manure). It is to be treated 
in the same way as the untreated farm ma-
nure, which is the subject of this handbook 
as a basic material.

Another alternative when using biogas 
plant is to process organic material (or just 
solid manure) into biomethane and feed it 
into the natural gas network. However, this 
often fails because of the contractual obli-
gations to a natural gas provider (feed-in 
tariff) or because the existing networks are 
out of date. In Moldova in particular, there 
is no corresponding reference; Moldova-

Gaz is only likely to be willing to have bio-
gas fed into the network with considerable 
negotiating effort (applicable to South Eas-
tern European countries, especially Serbia 
and Ukraine). 

Biogas plants can represent an additional 
source of income for the farmer due to the 
possibilities of feeding biomethane into 
the gas network. In Germany, as a result, 
the income of farmers has increased by 
around 50% to the knowledge and in the 
network of the MRK. Even if this will not 
be primarily feasible in Moldova for the 
time being (applicable to South Eastern 
European countries, especially Serbia and 
Ukraine), biogas plants are still a possibility 
to generate the energy required on the farm 
and in the country in the form of electricity 
and heat and thus save costs. Since the fer-
mentation of agricultural wastes does not 
release any CO2, biogas plants are impor-
tant contribution to the energy transition 
(switching to alternative energy sources). 

In Germany, 9,000 biogas plants produce 
around 5% of the country’s total energy 
needs. This is quite a lot, because the elec-
tricity generated here is also suitable for 
base and peak loads. Suitable for base load 
means that biogas plants run continuously 
(over the day without nightly breaks and 
over the year without seasonal fluctuati-
ons) and, thus, feed electricity into the grid 
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I Fig. 3: Rosdorf 
biogas plant

at a relatively constant rate. Suitable for 
peak loads means that the energy from bi-
ogas plants can also be requested from the 
control centers of the national power grids 
in times of high electricity demand.

As in most European countries, Moldova 
also has a licensing procedure for new bio-
gas plants with the allocation of an electri-
city feed-in tariff (applicable to South Eas-
tern European countries, especially Serbia 
and Ukraine). This procedure is functional 
and leads to an average tariff of approx. 
€ 0.10 per kWh with legal protection for 
approx. 15 years.

When planning the system of a biogas plant, 
it is decided how economically and profita-
bly the project will be. Planning based on 
modules offered by the system manufac-
turer is widespread. In Germany there are 
several hundred medium-sized and several 
thousand smaller companies that can de-
sign and build biogas plants. The assembly 
and construction of a system are similar to 

a large craft project in which up to 50 in-
dividual components are connected. This 
enables farmers to commission individual 
productions and solutions so that the biogas 
plant fits exactly to the respective farm. The 
authors of this handbook advise that the size 
of the biogas plant must be planned in such 
a way, that wastes from neighboring farmers 
or regional industrial companies can also be 
accepted, which e.g. give off spoiled milk or 
beet pulp as co-substrates. 

Note: As an example, in the Republic of 
Moldova, a substrate atlas www.biodeseuri.
md  was created in 2019 to promote knowle-
dge and affinity of co-substrates. 

An individual planning of such types of 
systems should also be far-sighted so that 
future changes and leaps in growth or e.g. 
generation changes with corresponding 
effects on substrates and organizational 
structure can be anticipated.  In the long 
term, a BGP based on this model is more 
economical. 

Biogas Plants
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A BGP can be based on pig, cattle or chic-
ken manure. A capacity of approx. 250 kW 
corresponds to a farm with approx. 120 
cows and approx. 60 hectares of arable land. 
For example, according to the authors’ re-
search, Moldova is likely to have systems 
from 250 kW upwards, although munici-
pal systems up to approx. 4 MW can also 
make sense. A communal system requires 
willingness to modern, transparent and agi-
le management, also on the part of the city 
or the district. The cost of the construction 
is around € 3,000 per watt, so that the con-
struction of a 500 kW system in Moldova 
costs around 1.5 million € (applicable to 
South Eastern European countries, especi-
ally Serbia and Ukraine).

When procuring the components, the 
pumps and electronics in particular should 
be of the highest quality, while the concre-
te and cable work, as well as foils and other 
prefabricated components can be procured 
cheaply worldwide. The construction itself 
should take place under our own leader-
ship and project supervision.

Likewise, the operation of a biogas plant 
is to be organized as an interaction of own 
competence in the basic functions, for 
example, a locally available specialist and a 
regionally available engineering company. 
In the capital cities there are individual 
educational institutions that already give 
knowledge in biogas plant control (exam-
ple in Moldova is the Colegiu Ecologic in 
Chisinau), and individual companies are 
dealing with this specialist topic. If you 
want to build a biogas plant according to 
the „Bauherrnmodell” model (in this mo-
del, the investor does not act as a final reci-
pient of the property, but as a builder), the 
MRK will be happy to help permanently 
within the framework of a maintenance or 
support contract (applicable to South Eas-
tern European countries, especially Serbia 
and Ukraine).

CHAPTER 3
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Chapter 4:

Storage and 
Construction of Containers

The planning and construction of a liquid 
manure storage facility first requires an as-
sessment of the necessary storage volume. 
The calculation is based on the number 
of livestock units on the farm, as well as 
the manure blocking period, the size of 
the area, the production quantities of the 
livestock and the determination of the 
fertilizer requirement. In Germany, a mi-
nimum storage capacity of six months is 
currently required and a minimum storage 
capacity of nine months is required for far-
ms with a large number of livestock units 
without a corresponding area certificate. 
We recommend that Southeastern Euro-
pean companies start also planning today. 
This would give them an advantage if these 
requirements stipulated by the EU had to 
be applied nationally. 

In Germany, minimum storage capacity 
is checked by the responsible supervisory 
authority during the building application 
phase. The responsible building autho-

rities work closely with the supervisory 
authorities (e.g. the Chamber of Agricultu-
re) during the application phase.  The ne-
eds assessment is therefore calculated with 
the help of consultancy from authorities 
and associations or even with the help of 
the responsible supervisory authority. 

In addition to the necessary basic structu-
ral standards, for example DIN (German 
Institute for Standardization) regulations 
for concrete quality and reinforcing steel 
quality, the location of the planned stora-
ge facility is also carefully checked in Ger-
many, possibly together with a report on 
emissions. When it comes to the question 
of location, the currently applicable mini-
mum distances according to the area plan 
to residential areas, rivers and ditches, main 
roads, wells and neighboring businesses 
also play an important role.

The production quantities of the livestock 
serve as the first guideline for calculating 

In Germany, for example, the basis for calculating the livestock 
units is either the data from the Board of Trustees for Techno-
logy and Construction in Agriculture (KTBL) or data from the 
responsible supervisory authority. 

The KTBL data represents extensive collection of data from 
specialized literature on agricultural planning accounting, 

which includes values from all areas of agriculture. These are 
mainly used for business evaluation. 

These standards are called differently in every European coun-
try and should be requested from the competent authority 
before planning a liquid manure storage facility in Chisinau / 
Kiev.

The German Board of Trustees for Technology and Construction (KTBL)
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I Infographic 2: Solid 
manure accumulation 
in animal husbandry

I Fig. 4: Ground basin

MANURE ACCUMULATION IN ANIMAL HUSBANDRY

ANIMAL

COW (MILK)

27 monthsYOUNG
CATTLE

BULL
FATTENING

BREEDING SOWS
WITH PIGLETS

PIG
FATTENING

10.000 L 21 m3 

9 m3 

6 m3 

1,5 m3 

6,7 m3 

MASS/PERIOD VOLUME/YEAR SYMBOL

80–700 kg

28 kg

In Germany, construction projects for 
manure storage facilities in floodplains, 
nature and landscape protection zones or 
ecological priority areas are prohibited. 
The subsurface should be such that it sa-
fely supports the planned structure, which 
is why a soil survey is required in Germany 
prior to construction. 

The main wind direction as a key factor 
in emissions from livestock farming must 
also be taken into account. It makes sense 
to have a report on emissions drawn up or 
to have the site checked for emissions by a 
monitoring authority. The installation of 
an anti-emission roof can considerably fa-
cilitate the approval of such construction. 

After the location and the storage volume, 
i.e. the container size, have been determi-
ned, further planning can be continued. 
Now the farmer can decide on a variant of 
the liquid manure storage facility and cho-

CHAPTER 4

the manure storage requirement. Infogra-
phic 2 shows the amount of manure pro-
duced per animal each year. Column one 
names the animal species, column two the 
amount of the produced product (milk 

or meat) per year or a different period as 
the basis for calculation, column three the 
amount of solid manure in cubic meters. 
Column four visually underlines the ani-
mal species.

ose between prefabricated elements, rea-
dy-mixed concrete or steel containers. The-
se have different properties, advantages and 
disadvantages, which are described below: 

Ground basins or lagoons are basins built 
into the ground made of dams, which are 
completely lined and sealed with imper-
meable plastic foil. Depending on the coun-
try and federal state, these are currently no 
longer approvable for the storage of liquid 
manure in the EU, since the risk of the 



Use of liquid manure as an agricultural fertilizer in Southeastern Europe  |  19

I Fig. 5: Ready-mixed 
concrete containers 

1.	 Ready-mixed concrete construction: 
Here the container is poured from con-
crete using a formwork system on site, 
hardens and can be put into operation 
after approx. four weeks. 

liquid manure leaking is very high, as well 
as the emissions due to the large surface 
area. Existing pools should be checked re-
gularly, especially for well-welded seams. 
The basins can be equipped with agitators. 
Depending on the region, the walls can be 
made of concrete or earth.

Reinforced concrete containers are most 
often used as liquid manure containers in 
the EU. Here, a high container is usually 
poured from reinforced concrete. This can 
stand above the ground or be built comple-
tely or partially underground. A distincti-
on is made between two systems:

Alongside with concrete containers, steel 
containers (see Fig. 7) are also common. 
These are comparable to the reinforced 
concrete containers. Depending on the 
construction company, this tank can also 
be built in the ground or on the surface.

Some of these containers can be expanded 
or enlarged as required. Compared to con-
crete containers, these are more expensi-
ve due to the stainless steel used, but also 
simpler in construction. The shelf life is 
slightly higher for steel containers. Compa-
rative Table 1 (next page) summarizes the 
advantages and disadvantages of the most 
common construction methods of liquid 
manure storage facilities:

Storage and  Construction of Containers

I Fig. 6: Precast 
container

2.	 Precast walls: here only the bottom 
of a container is poured on site. Then 
precast concrete elements are set in the 
form of a ring, the joints are connected 
and poured (sealed). Putting into opera-
tion is also possible four weeks later. 

I Fig. 7: Stainless steel container   

I Fig. 8: Liquid manure drainage station with 
adjacent pit

A drainage station, an adjacent pit and 
agitator should be provided in the con-
struction project of a liquid manure tank. 
The drainage station is to be built in such a 
way that the liquid manure can be fed back 
into the tank via the adjacent pit. For this, 
the installation must be equipped with a 
pipeline system. If the future container is 
to be built on the territory of an existing 
stable, the piping system and the pump 
must be coordinated with each other. 
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Pipelines must be designed so that they can 
withstand the pressure of the pumps. In 
Germany nowadays pressure pipes made 
of welded polyethylene, or welded stain-
less steel, or black steel are mostly used. 
Pipelines laid in the ground must be dou-
ble-walled so that a possible leak can be 
monitored.

The wall penetrations in the container 
required for the pipes must be manufac-
tured and sealed according to the current 
state of the art. Pipe penetrations through 
the bottom of the tank are prohibited. The 
bottom of the tank must remain intact. 

Figure 8 shows a liquid manure drainage 
station with an adjacent pit: this is where 
the liquid manure tank is filled or drained 
later. The filling and draining plates of the 
liquid manure storage facility should be 
erected in such a way that they are protec-
ted against precipitation. The plates should 
be easy to clean. The place should be built 
in such a way that in the event of an acci-
dent there is no overflow into the surroun-
ding area; the overflowing liquid manure 
must flow back directly into the storage 
container. A runoff or overflow of liquid 
manure, solid manure, silage seepage or fer-
mentation residues and their penetration 
into the groundwater, into surface waters 
and into the sewage system must be reliably 
prevented. If necessary, the systems are to 
be secured against buoyancy5. 

Stationary (ground-fixed) systems are pri-
marily used as liquid manure storage faci-
lities. Locally modifiable systems are out of 

Name Main feature Advantages Disadvantages 

Ground basin lower expense  inexpensive no longer approvable

Ready-mixed concrete container poured from concrete custom-made long hardening time

Precast container made of precast concrete parts quick assembly few sizes available

Steel container expansion possible quick assembly expensive

Comparative table 1: Liquid manure storage facilities

the question with regard to liquid manure 
and will not be discussed further here due 
to the very unclear legal situation. The pos-
sibility of using a so-called flexible manure 
bag as a permanent storage facility instead 
of a stationary system must be agreed with 
the authorities in advance.

The systems must be stable and perma-
nently leak-proof against the expected loa-
ds. The generally recognized Code of Prac-
tice must be observed. This also applies to 
the pipelines and the manure cellar6.

In general, the legal framework for the 
construction of liquid manure storage si-
tes, as well as various areas of law must be 
coordinated with the associated building 
authority. A building application can only 
be submitted when all requirements have 
been met. For this it is necessary to consult 
a building planner.

Planners are freelancers with “authoriza-
tion to present building documents” (so-
called planning engineers). A planner also 
helps with costing and building tendering. 
After the building permit has been granted 
and the contract has been concluded and 
signed with the real estate development 
company, construction can begin. Above 
all, the building law and water law regula-
tions must be complied with. It is advisable 
to hire a construction inspector and a safe-
ty coordinator for this. 

A leak test of the liquid manure storage fa-
cilities is planned prior to commissioning. 
In Germany, this is done through an ex-

5 Source: https://www.landkreis-waldshut.de
6 Source: https://www.landkreis-waldshut.de 
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pert opinion. To assess the tightness of the 
liquid manure storage facility, it shall be 
filled with water up to a height of 50 cm 
for at least 48 hours. Particular attention is 
paid to the tightness of the joints and the 
water level. 

After approval, construction and commis-
sioning of the liquid manure storage facili-
ties, special attention must be paid to leak 

detection. This is possible using so-called 
leak detection systems (see the topic box 
on the next page) with or without surface 
sealing (see Infographic 3). In Germany, 
liquid manure containers must have leak 
detection according to the new regulation 
on solid manure, liquid manure and silage 
infiltrations (JGS). This serves to identify 
leaks, especially between the wall and the 
base plate (container bottom). 

Storage and Construction of Containers

Inspection tunnel

Base plate overhang
ca. 25 cm

Wall
Leak detection foil
DIN 100 drainage pipe
in a supporting layer
Joint tape
Swelling strips
Concrete bottom
Bubble wrap
Gravel base layer / filter layer

Terminal block

Storage edge
(12 mm joint tape)

Leak detection without surface sealing

Regular maintenance and control of the 
liquid manure storage facilities should be 
planned from the start. It helps to avoid 
accidents and, above all, additional costs. 
For this purpose, the liquid manure contai-
ners, basins and cellars should be checked 
by the operator every four weeks for leaks 
and changes, for example, for cracks in the 

concrete, manure level in the inspection 
tunnel or seams in underground contai-
ners. The pipelines should undergo a pre-
ssure test once a year. In some countries, 
an external auditor is also invited at annual 
intervals. In case of doubt, an engineering 
office should be consulted. 

m

Infographic 3: Leak 
detection without 
surface sealing 


