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Deliverable 1.1: Regional state of play analyses 

 

Socio-economic characterization of the region 

General 

Location ( https://mapchart.net/europe-detailed.html)  

 

 

Braunschweig, also called Brunswick in English, is a city in Lower Saxony, Germany, north of the 
Harz mountains at the farthest navigable point of the Oker River which connects it to the North 
Sea via the Aller and Weser Rivers. Today, Braunschweig is the second-largest city in Lower 
Saxony and a major centre of scientific research and development. 

Climate 

This area is characterized by equable climates with few extremes of temperature and ample 
precipitation in all months. It is located poleward of the Mediterranean climate region on the 
western sides of the continents, between 35° and 60° N and S latitude. Unlike their equatorial 
neighbours, marine west coast climates are located beyond the farthest poleward extent of the 
subtropical anticyclone, and they experience the mid-latitude westerlies and traveling frontal 
cyclones all year. Precipitation totals vary somewhat throughout the year in response to the 
changing location and intensity of these storm systems, but annual accumulations generally 
range from 500 to 2500mm (20 to 98 inches), with local totals exceeding 5000mm (197 inches) 
where onshore winds encounter mountain ranges. Not only is precipitation plentiful but it is also 
reliable and frequent. Many areas have rainfall more than 150 days per year, although the 
precipitation is often of low intensity. Fog is common in autumn and winter, but thunderstorms 
are infrequent. Strong gales with high winds may be encountered in winter.  

Region 

          Braunschweig 

Figure 1 Region Studied by German Cluster AVBS &TTZ 

https://mapchart.net/europe-detailed.html
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The average amount of precipitation for the year in Braunschweig is 703.6 mm. The month with 
the most precipitation on average is June with 76.2 mm of precipitation. The month with the 
least precipitation on average is January with an average of 45.7 mm. 

The average temperature for the year in Braunschweig is 7.8°C. The warmest month, on average, 
is July with an average temperature of 17.8°C. The coolest month on average is January, with an 
average temperature of 0°C. 

 

 Geographical location: 

52° 16’ 09” northern latitude 

10° 31’ 16” eastern longitude 

Population: 

248 023 (status on December 31st. 2017) 

Area of the city: 

192 km² 

Dimensions 

north-south: 19.1 km east-west: 15.7 km 

Figure 2 Precipitation 

Figure 3 Temperature 

Figure 4: Geography 
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Geography  

Population 

As of 2015, the population of Braunschweig was 252,768. Today Braunschweig is among the 
twenty German cities found to be most attractive to young people between the ages of 25 and 
34, leading to an influx of younger residents. 

Religion 

In 2015, 91,785 people or 36.3% of the population were Protestant and 34,604 (13.7%) people 
were Roman Catholic; 126,379 people (50.0%) either adhered to other denominations or 
followed no religion. 

Immigration 

A total of 64,737 of Braunschweig's residents, including German citizens, had an immigrant 
background in 2015 (25.6% of the total population). Among those, 25,676 were non-German 
citizens (10.2%); the following table lists up the largest minority groups: 

Table 1 Population and their Nationalities 

Rank Nationality Population 
(2018) 

1 Turkey 4,899 

2 Poland 3,568 

3 China 1,405 

4 Italy 1,232 

5 Russia 691 

6 Spain 691 

 

Economic data (GDP, share of GDP by sector…)  

In 2016, the regional gross domestic product (GDP) in Lower Saxony was €265.0b, accounting 
for about 8.4% of German GDP (Eurostat, 2018). In terms of growth, the region average annual 
growth rate between 2006 and 2015 was 2.4%, slightly below to the national one (2.6%) 
(Eurostat, 2018). Regarding wealth, regional GDP per capita in purchasing power standards, it 
reached €31,500 in 2016, which amounts 87.5% of the German average (€36,000) (Eurostat, 
2018). 

In terms of exports, Lower Saxony is the fourth most important exporter of Germany. The region 
exported in 2016 the equivalent of €88.3b, which represents 8.8% of the total exports in 
Germany (Statistisches Bundesamt, 2018). It is ranked behind Baden-Württemberg (€201b 
representing 19.9%), Bavaria (€191b representing 19.0%) and North Rhine-Westphalia (€191b 
representing 19.0%) (Statistisches Bundesamt, 2018). 

The economically active population amounted to 3.93m in 2017, which is 9.5% of the national 
total (Eurostat, 2018). Most employees work in services (70.6%), 27.4% in industry and 2.0% in 
the agricultural sector. These figures are globally in line with the national averages 
(71.3%/27.4%/1.3%) (Eurostat, 2018). In 2017, unemployment (3.8%) was the same as the 
German average. It is, however, unevenly distributed and reaches double the average in some 
cities (Eurostat, 2018). 

Highest Point: 

Geitelder Mountain, 111 m above sea level 
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In 2016, Lower Saxony is the fourth German region having the most companies registered on its 
territory with 228,515 companies representing 8.3% of the total German companies, behind 
Baden-Württemberg with 464,279 companies representing 13.4% of total German companies, 
Bavaria with 619,311 companies representing 17.8% and North Rhine-Westphalia with 716,044 
companies representing 20.6% of total German companies (Statistisches Bundesamt, 2018). The 
share of SMEs (less than 250 employees) of Lower Saxony (99.57%) is similar to the German 
average (99.58%) (Statistisches Bundesamt, 2018). 

The regional economy is characterised by internal disparities. Urban areas like Hanover, 
Braunschweig, Göttingen as well as the surroundings of Hamburg are in a very different 
economic position than the far fewer dynamic areas in the east or the north-west of the state. 
The sectoral structure of the Lower Saxony economy is dominated by the automotive and auto-
parts sector. Other fields of activity include the food sector, life sciences, shipbuilding and the 
maritime industry, chemical industry, renewable energies, aerospace, raw materials and mining, 
materials testing and calibration as well as optical technologies (Lower Saxony, 2018). 

 

Urban structure   

From November 1981, the urban area was divided into 
22 urban districts in accordance with the Lower Saxony 
Municipal Code (NGO) in force at the time. Currently 
there are 19 city districts as shown in the Figure 5. 

For each Municipality a District Council is elected - with 
a number specified in the City Charter of at least 7 and 
no more than 19 members, depending on the number 
of inhabitants. In addition to the general representation 
of the interests of their respective districts and the 
promotion of their positive development within the city 
of Braunschweig as a whole, the district councils are 
responsible for decisions on the matters assigned to 
them by the Lower Saxony Municipal Constitution Act 
(NKomVG) and the main statutes of their own sphere of 
influence and by citizens' polls in the district. In addition, 
the municipal district councils have the right to be 
consulted on urban land-use planning and on other 
issues of their own and transferred sphere of activity before decisions are taken by the council 
and the administrative committee, to demand residents' meetings to be held by the chief 
administrative officer, to submit proposals, give suggestions and express concerns. 

For the purpose of voting in political elections, the city is divided into 169 general constituencies 
and 36 postal constituencies. In municipal elections, the electoral area for the election of 
municipal councils is the area of the respective municipality, for the election of the 
representation (City Council) and the direct election of the chief administrative officer (Lord 
Mayor) from the entire city area, which is divided into eight electoral areas (Nordost, Östlicher 
Ring, Innenstadt/Südlicher Ring, Südost, Südwest, Westlicher Ring, Nordwest, Nördlicher Ring). 

During state elections in Lower Saxony, the city area is divided into the three state electoral 
districts of Braunschweig-Nord, Braunschweig-Süd and Braunschweig-West. 

 

Agriculture 

Figure 5 Districts – Urban Structure 
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The agricultural and food industry has always occupied a central role in Lower Saxony: it is, after 
the car industry, the state's second-largest business sector. The food industry employs 80,000 
people, with this number rising to 100,000 if you include small, craftsman-run enterprises. The 
butchering and meat-processing industry form the leading sub-sector, followed by milk 
processing. 

It is only thanks to the state's highly productive agricultural industry that the food sector has 
attained this strong position. One in every two potatoes produced in Germany comes from 
Lower Saxony, as do half of all the poultry meat, more than a third of the eggs, a third of all the 
pork and some 25 % of the sugar. The food industry and agriculture are partners on an equal 
footing; working together, they meet consumers' needs for healthy and affordable food. 

The high flexibility of Lower Saxony's food industry is also ensured by the fact that the businesses 
involved are, overwhelmingly, small and medium-sized enterprises. Firms from Lower Saxony 
have for decades now been able to hold their own within the food production market. 

It is not only recently that consumers have taken a critical look at the quality of produce as well 
as its cost. The issues of quality management and product safety have been growing in 
importance since before the BSE crisis emerged. Retailers place higher demands on food 
producers in terms of standardization, quality and product safety. Against a background of 
globalization, the state has seen new quality systems developed and successfully employed. 
Lower Saxony-based enterprises are already getting a foothold in the markets of the new EU 
countries: everything points towards further expansion in the future. 

 Hydrological data (Water resources, water use and sector use)  

Although Germany is considered to be a water rich country with available water resources of 
188 billion m3, the groundwater occurrence within the different states varies a lot due to the 
disparity in precipitation and soil condition. In these regions’ groundwater extraction is limited 
in regard to its consumable amount. Excessive usage can e.g. lead to the rising of deeper saline 
water which poses a threat to the usable groundwater resources in parts of the country. 

Figure 6 shows the water balance in the region of Braunschweig. The overall balance over the 
last 50 years has been negative, which led to a stagnating recharge of groundwater. 

 

Hydrology 

Water resources in the region.  

The origin of the majority of Braunschweig’s drinking water is from dam reservoirs in the Harz 

mountains (https://www.harzwasserwerke.de/?zeit=heute). There are only a few additional 

wells in the urban area of Braunschweig. 

Figure 6 water balance in the region of Braunschweig  

https://www.harzwasserwerke.de/?zeit=heute
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Streaming waters like rivers or lakes are not used for drinking water abstraction as the water 

bodies are contaminated with heavy metals resulting from former mining activities. 

For irrigation of its fields AV-BS uses a mix of reclaimed water (90%) from the WWTP and 

groundwater (10%) which is abstracted on-site (see table 1). 

During growing season, the irrigation water is mixed with sewage sludge as fertiliser. 
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Table 2 Hydrology 

Reclaimed water (reclaimed water + excess sludge) + ground water [m³] 

  2015 2016 2017 2018 

  reclaimed 
water 

ground water. reclaimed 
water 

ground water. reclaimed 
water 

ground water. reclaimed 
water 

ground water. 

Jan 0 0 0 0 0 0 0 0 

Feb 740.379 0 764.483 0 748.645 0 478.592 0 

Mar 903.994 0 839.717 0 845.499 0 936.379 0 

Apr 1.026.133 0 970.501 0 811.095 0 963.742 0 

May 1.148.492 81.227 1.242.344 79.200 882.328 6.400 1.218.571 281.100 

Jun 1.187.915 549.000 1.156.681 80.100 1.205.379 179.200 1.348.109 561.700 

Jul 1.325.812 158.100 1.165.732 229.400 1.181.262 10.300 1.265.590 426.700 

Aug 1.181.153 206.000 1.119.734 231.400 1.111.463 0 1.244.118 368.300 

Sep 1.087.134 0 1.084.532 73.800 1.005.711 0 1.191.498 44.500 

Oct 885.870 0 1.089.021 0 965.883 0 1.186.392 0 

Nov 817.235 0 918.963 0 772.060 0 935.575 0 

Dec 0 0 0 0 0 0 0 0 

  10.304.117 994.327 10.351.708 693.900 9.529.325 195.900 10.768.566 1.676.300 
 

11.298.444 11.045.608 9.725.225 12.444.866 
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Hydrological context (Water quality and quantity).  

According to the federal water authority the ground water level in the region around 

Braunschweig is currently in good condition (See Figure 7 black point on the map: 

Braunschweig)  

The regeneration rate of ground water in the region around Braunschweig is low (50 – 75 

mm/a) compared to the other parts of Lower Saxony (see figure 8) (Black point on the map: 

Braunschweig).  

Especially during summertime, the water balance is negative (see Figure 9). Summer 2018 was 

extreme (see Figure 10). 

Figure 8 Regeneration Rate in the Region. 
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Figure 7 Regeneration Rate in the Region. 

https://geoportal.bafg.de/wfdmaps2017/
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Precipitaion 

Evaporation 

Figure 9 water balance in the region of Braunschweig  

Precipitaion 

Evaporation 

Figure 10 water balance in the region of Braunschweig  
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Characteristics 

According to the federal water authority the quality of the ground water in the region around 

Braunschweig regarding NITRATE as a main parameter is bad (see Figure 10). 

In 2014 the federal water authority analysed the ground water of the irrigation fields with 

respect to pharmaceutical residues. Most of the samples were below detection limit however 

there were in particular found residues of contrast agents and epileptic drugs (see Table 3 and 

Figure 11).  It’s assumed that most of the pharmaceutical residues are degraded during soil 

passage. 

Table 3 Pharmaceutical Compounds and Limit Detection  

Examined pharmaceutical 
products respectively X-
ray contrast media 

Number of examined 
active 
pharmaceutical 
ingredients 

Results of analysis 

Percentage of 
samples below 
detection limit 
(< DL) 

< 
0,01 
µg/l 
(DL) 

< 
0,1 
µg/l 

< 
1,0 
µg/l 

> 
1,0 
µg/l 

Lipid-lowering agents and 
metabolites 

5 83 % 66 12 1 1 

Antiphlogistika, 
antipyretika, analgetika 

9 89 % 128 15 0 1 

Antiepileptikum 1 44 % 7 5 3 1 

Beta blocker 10 96 % 153 6 0 1 

Psychotropic drugs 1 100 % 16 0 0 0 

Zytostatika 2 100 % 32 0 0 0 

Broncholytika, 
sekretolytika 

5 100 % 80 0 0 0 

Figure 10 water balance in the region of Braunschweig  

file:///C:/Users/aacosta/Documents/Projects%20TTZ/Project%20Leader%20ttz/SUWANU%20EUROPE/TASK%201.1/:%20https:/geoportal.bafg.de/wfdmaps2017/
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Antibiotics, 
chemotherapeutika 

7 97 % 103 1 1 1 

X-ray contrast media 8 82 % 105 6 6 11 

 

• Treatment Performance of the Reclamation Facility Braunschweig 2018: 

The reclamation facility in Braunschweig had treated 20 Mio. m³/year of municipal wastewater 

on 2018. The system is mainly composed by the following operational units: 

1. Primary Treatment (i.e., Screening, Areated Grit Chamber, Primary Sedimentation Tank) 

During this process the gross particles are removed from the water inlet.  

2. Secondary Treatment (i.e., Activated Sludge Reactor), during this process aerobic, anaerobic 

and anoxic zone are mainly used to remove pollutants in the water. The system is composed 

by diverse interconnected tanks where the following biological process are undertaken: 

Groundwater measuring wells with human 
medicine or X-ray contrast medium 
investigations (n=380) 

GW. Measuring points with 
findings GW. Measuring points without 
findings 

Figure 11 Groundwater Measuring Wells   

Figure 12 Groundwater Measuring Wells   
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• Biological Phosphorus Removal. 

• Nitrification. 

• Denitrification. 

• Substrate respiration (BOD Removal). 

Biological Phosphorus Romoval has shown a removal efficiency of 89%; Nitrification and 

Denitrification are simultaneously carried out to reach a nitrogen removal efficiency of 80%; 

The systems have a large aerobic area where the respiration of BOD takes place.  

After the reactor, the system has a Secondary Sedimentation Tank which reduces the TSS from 

290 mg/L in the inlet to TSS of TSS 8 mg/L. The whole reclamation facility reached a treatment 

performance which meets the legal framework. After treatment the COD is reduced from 840 

mg/L to 45 mg/L. 

Treated wastewater must fulfil certain limit values according to AbwV (Abwasserverordnung):  

Table 4 Reclamation Facility Performance vs Legal Framework 

Wastewater Inlet  AbwV Legislation Limits Comment 

840 mg/L ✓ COD: 75 mg/l 15 mg/ L Constant 

Total Nitrogen 80 mg/L ✓ Total Nitrogen: 13 mg/l, 13 mg/ L Constant 

Phosphorus 10.5 mg/L ✓ Phosphorus: 1 mg/l Can be exceeded sometimes. 

Due to the legal framework of our region in winter is forbidden to irrigate treated water, 

therefore, 50% of the total wastewater treated (i.e., 10 Mio m³/y); goes to a detention lagoon 

of 275 ha. The irrigation of the farmer crops was activated again from February to October 

2018. The cultivated crops of our farmers demand 3, 3 Mio m³/y of water. Nevertheless, ABVS 

supplies even 10 Million m³/y. 

Challenges of the Reclamation Facility: 

For some punctual dates during the months, an overload of the Reclamation Facility 

Braunschweig (WWTP) was reported (the system was designed for 275.000 PE. However, 

currently 350.000 PE) the phosphorus limit value was exceeded, as alternative, the 

implementation of a nutrient recovery system is planned for mid-2019 in order to lower the 

nutrient load in the treatment process. 

On the other hand, the elimination of organic trace substances like pharmaceutical residues & 

micro plastics are a under research in our installations and a project to install a fourth 

treatment stage is under analysis. 

Water shortage 

• Drought summer 2018 revealed that max. amount of groundwater discharge (defined 
by the local water authority) wasn’t exceeded -> Irrigation of reclaimed water preserves 
the ground water level even in drought years (see figure x) 
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Figure 12 Groundwater Measuring Wells   

Regulatory and institutional framework 

Legal framework 

Authorizing the use of reclaimed water for agricultural irrigation requires consideration of a 

range of protected items and exposure pathways. These include in particular the soil, the 

groundwater, the plant and the human as well as the various transfer paths between these 

protected goods. 

In order to protect the different environmental compartments and agricultural products there 

are various laws and regulations in Germany which must be considered in the assessment of 

irrigation with reclaimed water (Figure 13). These laws and regulations consist of legally 

binding minimum water quality requirements, of quantity limits for application and discharge 

of certain substances and of recommendations for the assessment of inputs or concentration. 

Below the main statements of laws and regulations most relevant for application of reclaimed 

water in Germany are summarised. 

• WHG: Federal Water Resources Act 

Figure 13 Groundwater Measuring Wells   
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According to § 47 WHG there are three main groundwater management goals. There must 
be no deterioration of the groundwater at any time, there must be efforts for a trend 
reversal in case of rising pollutant concentrations and the target achievement has to be 
implemented with respect to a good quantitative and qualitative condition intended by 
European Water Framework Directive. 
According to § 48 WHG one receives the permission for agricultural water application only 
if the discharge has no negative consequences for the groundwater condition. 

• GrwV: Groundwater Regulation 

The German Groundwater Ordinance further specifies the WHG in form of applicable 
threshold values. In appendix 2 of GrwV various threshold values like for nitrate, heavy 
metals or substances of pesticides are listed. In order to preserve a good groundwater 
condition, the threshold values must not be exceeded. In appendix 7 of GrwV various high 
potential contaminants like organohalogen substances, carcinogen and mutagenic 
substances or persistent hydrocarbons are listed which must not be brought into the 
environment. 

• DüV: Fertiliser Regulation 

The German Fertiliser Regulation represents the implementation of the European nitrate 
directive 91/676/EEC which was adopted in order to prevent high nitrate concentrations in 
the groundwater. Therefore, the application of mineral fertiliser is limited. The maximum 
nutrient loads according to §2 DüV are 50 kg N/(ha*y) and 13 kg P/(ha*y). According to §3 
DüV the farmers has to identify the actual fertiliser demand of the crop before the 
application of the fertiliser. 

• AbwV: Wastewater Regulation 

The German Wastewater Regulation gives threshold values for the quality of treated 
wastewater which is discharged to the next receiving water. Appendix 1 of AbwV specifies 
the minimum requirements for discharge of treated with respect to COD, BOD5, nitrogen 
and phosphorus 

• ProdHaftG: Product Liability Act 

According to § 1 ProdHaftG the producers of products are liable for damages caused by a 
defective product. Thus, farmers can be held responsible for their products when they are 
contaminated with pathogens 

Besides laws and regulations there are existing different legally non-binding guidelines which 

can be considered when one uses reclaimed water for agricultural irrigation. Below the main 

statements of the most important guideline, DIN 19650, is presented (Table 5). 

Table 5 Hygienic and microbiological classification and application of irrigation water according to DIN 
19650 

Suitability Application Fecal 
strepto-
coccus 
coliform 
count per 
100 ml 

E. coli 
coliform 
count per 
100 ml 

Salomo-
nella per 
1000 ml 

Potential infectious 
stage of parasites per 
1000 ml 

1 
drinking 
water 

every greenhouse and 
outdoor cultivation 

not 
detectable 

not 
detectable 

not 
detectable 

not detectable 

2 crops from greenhouse and 
outdoor cultivation for fresh 
consumption, school sports 
grounds, public parking 
places 

< 100 < 200 not 
detectable 

not detectable 
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3 not for crops for fresh 
consumption, vegetables 
until 2 weeks before 
harvest, crops for 
preservation, grass land 
until 2 weeks before 
harvest, all other outdoor 
crops without limitation 

< 400 < 2000 not 
detectable 

not detectable 

4 as frost protection for wine 
and fruit crops, frost crops, 
wetlands, sugar beets, 
starch potatoes, oleiferous 
crops, non-food plants for 
industrial use, seeds until 2 
weeks before harvest, grain 
until milk-ripe stage, fodder 
for preservation until 2 
weeks before harvest 

wastewater with at least secondary 
treatment 

for nematodes of 
intestines no standard 
recommendation 
possible, for stages of 
teania: not detectable 

 

Within the presentation of the legal framework the issue ‘Permissions and licensing’ as well as 

‘Monitoring’ should also be discussed. Below all relevant data is shown.  

Permissions/licensing 

For the application of reclaimed water for agricultural irrigation and for the extraction of 

ground water a permission of the local water authority is necessary. Both permissions are 

assigned continuously to AV-BS. 

In cases of soil or groundwater damages due to negative irrigation water characteristics the 

damage sum can be covered by a sewage sludge fund into which the farmers of AV-BS deposit 

continuously Insurance for farmers. Additional to that the liability insurance of AV-BS can be 

used for cases of soil or groundwater damages.  

Monitoring 

The agricultural land of AV-BS is monitored continuously. There is a monitoring of 6 discharge 

points from 500 ha drained area and additional a groundwater monitoring of 33 observation 

wells by the local water authority (4 samples / year). The samples are analysed for pH, 

conductibility, O2, P, Nitrite, Nitrate, Ammonia, TOC, COD and BOD5. Additional to that there is 

a sporadic monitoring of other parameters of the ground water below the agricultural land of 

AV-BS. Pharmaceutical residues were monitored in 2002 within the research project 

POSEIDON and in 2014 and in 2017 by the supreme water authority. Besides the effluent of 

the reclamation facility is monitored on a daily basis with analysis of pH, conductibility, O2, P, 

Nitrite, Nitrate, Ammonia, TOC, COD and BOD5. Moreover, there is a frequent monitoring of 

the effluent of the reclamation facility regarding heavy metals. 

Standards  

In Germany quality labels for agricultural products irrigated with reclaimed water don’t exist 

due to the fact that water reclamation in Germany is of small value. 

Nevertheless, the products of the AV-BS farmers have to fulfil certain requirements if they are 

brought to further industrial processing like sugar refinery or baking industry. The grain 

delivered by the farmers has to fulfil certain baking qualities and the sugar bees need have to 

exceed a certain amount of sugar content so that they are accepted by the industry. Due to 
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the not existing cultivation of crops for fresh consumption the farmers don’t have to consider 

any quality standard regarding microbiological pathogens. 

Other institutional aspects 

AV-BS is a public entity whose activities are controlled by a supervisory board consisting of 

municipality representatives and local farmers. Due to the successful long experience in water 

reclamation there is a strong collaboration between AV-BS and the local farmers. 
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Identification of key actors 
Table 6 Key Actors 

Organization Role description 

Administration (National or regional level) 

NLWKN regulating authority, responsible for implementation of 
the European Water Framework Directive 

Landwirtschaftskammer   
Niedersachsen 

regulating authority, responsible for implementation of 
fertilizing regulations 

Municipalities 

Untere Wasserbehörde 
Braunschweig 

Regional water authority, approving agency regarding 
requirements of national/regional water regulations 

Untere Wasserbehörde 
Gifhorn 

Regional water authority, approving agency regarding 
requirements of national/regional water regulations 

Untere Wasserbehörde Peine 
Regional water authority, approving agency regarding 
requirements of national/regional water regulations 

Private sector 

SEBS (Veolia) Operator of local sewerage and WWTP 

HÜDIG GmbH & Co KG Producer of irrigation units 

QLA GmbH Certification company for agricultural use of secondary 
fertilisers 

Hydroair GmbH Producer of irrigation units 

KSB AG Producer of wastewater pumps 

Soepenberg GmbH Producer of fertilisers from secondary raw material 

Research centres/universities 

JKI, Braunschweig Research Institute for agriculture 

Thünen-Institut, 
Braunschweig 

Research Institute for agriculture 

       ISWW, TU Braunschweig Research Institute for sanitary environmental 
engineering 

       ISOE, Frankfurt a.M. Research Institute for sustainability  

       KWB, Berlin Research Institute for sanitary environmental 
engineering 

Associations 

Landvolk Niedersachsen Farmers association 

Fachverband Feldberegnung Association of farmers regarding field irrigation 

Verbraucherzentrale 
Niedersachsen 

Consumers association 

Abwasserverband 
Braunschweig 

Wastewater association 

Wasserverband Gifhorn Water association 

Wasserverband Peine Water association 

Abwasserverband Wolfsburg Wastewater association 

Networks/projects 

KOWA Consortium of water and wastewater associations 

       HypoWave Research project about hydroponic use of wastewater 

       MULTI-ReUse Research project about quality standards for water 
reclamation  

       TrinkWave Research project about multibarrier system for water 
reclamation regarding groundwater recharge 
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Existing situation of wastewater treatment and agriculture 

This section should provide a general background of wastewater treatment and agriculture 

sectors. Thus, we would describe the potential offer of reclaimed water coming from 

wastewater treatment plants and the demand of water for irrigation. 

Characterization of wastewater treatment sector: 

• Identification of wastewater treatment plants 
• Identification of municipalities without any treatment 
• Quantification of wastewater produced, e.g. m3/year (treated and non-treated) 
• Identification of wastewater treatment plants with existing reuse practices 
• Identification of needs of further treatment to extend water reuse 

A summary of the information detailed above will be provided in the table below: 

Table 7 Reclaimed Water Potential 

POTENTIAL supply of reclaimed water in the target 

region 

 Volume (hm3/y) 

Plant 

Number 

Coastal 

(hm3) 
 

Inland 

(hm3) 

BOTH 

(hm3) 

Number of WWT Plants 19   35,5   

Number of WWT Plants [> 150.000 p.e.] 1   20   

Number of WWT Plants range [10.000 pe to 

150.000 p.e.] 
8   12 

  

Number of WWT Plants range [2.000 pe to 

10.000 p.e.] 
 7   

 
3 

  

Number of WWT Plants range [<2.000 pe] 3     0,5   

CURRENT Supply of reclaimed water REGIO level Number 
Coastal 

(hm3) 
 

Inland 

(hm3) 

Coastal 

(hm3) 

Number of WWT Plants 1  
 20   

Number of WWT Plants [> 150.000 p.e.] 1  
 20   

Number of WWT Plants range [10.000 pe to 

150.000 p.e.]     

 

    

Number of WWT Plants range [2.000 pe to 

10.000 p.e.]     

 

    

Number of WWT Plants range [<2.000 pe]          

NOTE: hm3 = 1 million m3 
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Characterization of agricultural sector: 

General description of the agricultural sector in the region. 

Quantification of the water demand in the target region Braunschweig including the rural 

districts Peine and Gifhorn: 

Table 8 Water Demand vs Crops 

Crop Number of 
hectares 

Water demand 
(hm3/year) 

Existing use of reclaimed 
water (hm3/year) 

Grain 48980 60 4,65 

Potatoes 9780 11 0,55 

Sugar beets 14110 17 1,95 

Maize 13180 16 3,45 

Other 9940 9 0,2 

NOTE: hm3 = 1 million m3 

Non-irrigated sector in the region. 

In the target region Braunschweig including the rural districts Peine and Gifhorn about 50 % 

(50 000 ha) of the agricultural land is not irrigated. 55 hm³/year can be estimated regarding 

the theoretical additional potential water demand for this area. The percentage of grassland 

which needs in general no irrigation is about 20 % of the non-irrigated sector. 

Agribusiness description 

In the target region Braunschweig including the rural districts Peine and Gifhorn the majority 

(about 95 %) of the agricultural land is used to cultivate grain, energy maize, rapeseed, sugar 

beets and potatoes. It can be assumed that less than 2 % of the agricultural land is used for 

cultivation of other products for direct fresh consumption. The professional farms have an 

average size of 110 ha. 

In line with the cultivation mix in the target area there are two major food processing 

companies in Braunschweig. Nordzucker AG is one of Europe’s biggest sugar refineries and 

Mühle Rüningen GmbH is of Europe’s biggest flour mills. About 70 % of the potatoes cultivated 

in the region are used by the German food industry. The table potatoes are mainly sold in the 

German retail. 

Due to the huge production of potatoes and sugar beets especially refined sugar and potato 

products are exported all over Europe. 

Especially little livestock holdings and market gardening farms are organised as cooperatives to 

establish a network for direct marketing. Besides there are local machinery cooperatives 

whose members use agricultural machines commonly. Moreover there a few organic grain 

farmers who have united to collectives in order to market their products together. Most of the 

farms sell their products to the local agri trade. More than 50 % of the local agri trade offices 

are part of cooperatives in which the farmers have voting rights. 

An association for field irrigation (Fachverband Feldberegnung e.V.) was founded in 2004 

representing the full spectrum of interests of the irrigating farmers in public. The association 

provides its members climate data about precipitation and evapotranspiration on a weekly 

basis including information about the right irrigation operation. Besides the association tests 
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frequently irrigation machinery and examines new irrigation methods. The association 

represents the intersection between the irrigating famers and the research sector, authorities 

as well as other organisations and associations. 

In the target region Braunschweig including the rural districts of Peine and Gifhorn the gross 

value of the agricultural sector is about 3,5 % which is clearly above the German average with 

1,2 %. The total number of employees is about 4000 persons. Both numbers outline the 

economic importance of agriculture in the target region. Agriculture is an essential part of the 

local economy and receives accordingly frequent financial support by the national and EU 

institutions. The average financial support in the target region is 296 €/ha. According to F. 

Isermeyer German agriculture has developed relatively expansively over the past decade 

compared to the rather stagnant European agricultural area. The good competitive position of 

German agriculture is also reflected in rising land and lease prices. Meanwhile, the structural 

change towards bigger companies is continuing. Year after year, individual farms find that they 

can’t compete with their growing neighbours. In other words, agricultural production is 

competitive, but many farms are not. In estimating the future economic situation of 

agriculture, the estimation of future oil prices has become increasingly important, as world 

agricultural prices have been linked to oil prices. 

In the target region Braunschweig there are two agricultural research institutes. The research 

of Thünen Institute targets at developing concepts for a sustainable, ecologically viable, and 

competitive agriculture and food economy. The Julius Kühn Institute is the Federal Research 

Centre for Cultivated Plants in German and promotes the sustainable production and use of 

crops as basic nutrients, as renewable resources and as essential elements in the living 

environment. 

  

https://www.thuenen.de/media/publikationen/thuenen-workingpaper/ThuenenWorkingPaper_30.pdf)
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Existing related initiatives 
Table 9: Existing Initiatives 

Name of the 
network/project 

purpose 
Leader/coordinator and relevant organizations 

involved. 

MULTIReUse 

Application of new 
procedures in used water 
to reuse it in the industrial 
sector, agriculture or 
ground water recharge. 

✓ Oldenburgisch-Ostfriesische Wasserverband 
(OOWV) 

✓ DECHEMA (Society for Chemical Engineering and 
Biotechnology) 

✓ Leibniz Centre for Agricultural Landscape 
Research (ZALF) 

✓ ISOE – Institute for Social-Ecological Research  
✓ IWW Water Centre 
✓ The University of Duisburg-Essen (UDE) 

HypoWave 

A water-saving concept 
for agriculture, in which 
hydroponic plant 
production takes place 
using treated wastewater. 

✓ Technical University Carolo-Wilhelmina of 
Braunschweig, Institute of Sanitary and 
Environmental Engineering (head of project) 

✓ Fraunhofer Institute for Interfacial Engineering 
and Biotechnology (IGB) 

✓ University of Hohenheim, Institute for tropical 
agricultural sciences 

✓ Julius Kühn-Institut (JKI) Federal Research 
Institute for Cultivated Plants, Institute for 
Epidemiology and Pathogen Diagnostics  

✓ Wastewater Association Braunschweig (AVB) 

AquaRo 

Reclaimed water from 
sugar beet processing in 
Uelzen to relieve 
groundwater abstraction 
 and to close nutrient 
cycle in agriculture 

✓ Irrigation association (IA) Uelzen 
✓ IA Borg 
✓ IA Katzen 
✓ IA Rosche 
✓ Sugar refinery Uelzen Nordzucker AG 
✓ Agricultural chamber Uelzen 
✓ University of Hamburg 
✓ Water/Soil association Uelzen 

 

MULTIReUse 

Description 

MULTI-ReUse closes this gap by the development and implementation of new procedures for 
the reuse of service water. It mainly is needed for industrial and agricultural purposes, for 
groundwater recharge and abroad also for the drinking water production. 

The biggest task of MULTI-ReUse therefore is the development, demonstration and evaluation 
of a modular water treatment system, in order to offer service water in different qualities and 
volumes for the different purposes and to competitive prices. 

MULTI-ReUse has four main objectives: 

• Provisioning and adaption of innovative, modular process chains for the production of 
defined water qualities and –volumes, based on regular treated wastewater 

• Monitoring procedures for the quality of the service water regarding health protection 
(hygiene) and plant protection (biofilms) 

• Evaluation of action alternatives on an economic and ecologic level, as well as evaluation 
of socio-cultural acceptance 
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• Development of exemplary and marketable solutions for typical fields of application 
worldwide 

The water treatment plant of Nordenham 

The water treatment plant of Nordenham is run by the Stadtwerke Nordenham, which processes 
the water of around 36.000 inhabitants. The local and technical circumstances of the water 
treatment plant are optimal for the implementation and operation of a pilot plant. 

The staff of the treatment plant supports the project by providing space and premises. 

Research Approach 

New and improved process technologies, mainly in the area of membrane processes – ultra 
filtration (UF) und reverse osmosis (UO) – are being researched and tested at the pilot plant. 
Furthermore, methodologies for a microbial monitoring are developed and tested to be able to 
monitor the quality of the processed service water. 

During the operation phase, MULTI-ReUse will provide and qualitatively monitor three service 
waters in different qualities for different purposes. Another element is the evaluation of the 
suitability of different types of tube materials for the distribution networks for the particular 
service waters. 

MULTI-ReUse also investigates further application possibilities of global significance beyond the 
industrial use. At the pilot plant, procedures are developed for the use in agricultural irrigation 
or artificial groundwater recharge. A special focus lies on the removal of anthropogenic – man-
made – trace substances. 

Stakeholders involved 

Within the MULTI-ReUse project the waterboard of Oldenburg (Oldenburgisch-Ostfriesische 
Wasserverband, OOWV) at the location of the waste water treatment plant Nordenham in North 
Germany works together with the research partners IWW Water Centre, the Biofilm Centre of 
the University Duisburg-Essen (UDE) and the supplying companies inge GmbH, IAB 
Ionenaustauscher GmbH Bitterfeld – a 100% LANXESS- subsidiary company – and De.EnCon 
GmbH. 

The interface to the industrial and agricultural sector is covered by the partners DECHEMA 
(Society for Chemical Engineering and Biotechnology) and the Leibniz Centre for Agricultural 
Landscape Research (ZALF). ISOE – Institute for Social-Ecological Research mainly focuses on the 
knowledge transfer of the results. 

HypoWave – New Pathways Towards Wastewater Re-Use in Agriculture 

Description 

The research project HypoWave addresses the need for a more sustainable handling of the 
resource water combined with reuse of nutrients in wastewater. To this end, municipal 
wastewater is treated in such a way that it is available for the use within the hydroponic system. 
In a hydroponic system plants are cultivated in a nutrient solution and without soil. The aim is 
to define synergies between urban water management and agriculture, in order to use water in 
a more efficient way and at the same time produce agricultural products that are safe for human 
consumption. 

Research Approach 

The research association will as a first step establish a pilot plant near Wolfsburg which will make 
it possible to re-use municipal wastewater in agriculture. There, water treatment will be linked 
to an operating hydroponic system. Occuring technical processes are to be investigated as well 
as the plant’s economic efficiency and the quality of produced products. ISOE will determine the 
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actors involved, it will analyse the institutional and legal framework conditions and will develop 
models for a successful cooperation between urban water management and agriculture. 

In a second step, acquired knowledge gained during the pilot period – will be examined in case 
studies in the Hessian Ried, in other European countries, in the border region between Belgium 
and Germany and in Évora (Portugal). With the help of a supplementary impact assessment 
performed by ISOE, possible types of application and use are to be determined.  

Additionally, ISOE signs responsible for the quality of the interdisciplinary work within the joint 
research project. Therefore, ISOE inter alia regularly holds stakeholder dialogues thus enabling 
a discussion on research results with actors from practice. ISOE will also head the research 
association’s knowledge transfer to the interested public. 

Stakeholders involved 

Project Partners 

• Technical University Carolo-Wilhelmina of Braunschweig, Institute of Sanitary and 
Environmental Engineering (head of project) 

• Fraunhofer Institute for Interfacial Engineering and Biotechnology (IGB) 

• University of Hohenheim, Institute for tropical agricultural sciences 

• Julius Kühn-Institut (JKI) Federal Research Institute for Cultivated Plants, Institute for 
Epidemiology and Pathogen Diagnostics  

• Wastewater Association Braunschweig (AVB) 

• WEB – Wolfsburger Entwässerungsbetriebe 

• ACS-Umwelttechnik GmbH & Co. KG 

• Aquadrat ingenieure (a2i) 

• Aquatectura 

• Aquatune – Dr. Gebhardt & Co. GmbH 

• BIOTEC Biologische Naturverpackungen GmbH und Co. KG 

• Xylem Services GmbH 

Associated partners 

o Griesheim council for town planning and the environment 

o Three-country-park Euregio, Maas-Rhein 

o Universidade de Évora, Instituto de Ciências Agrárias e Ambientais Mediterrânicas, 
Portugal 

AquaRo 

Description 

Within the project AquaRo a storage reservoir for approx. 400,000 m³ irrigation water from the 

sugar beet refinery in Uelzen was built. The purpose is on the one hand to relieve groundwater 

abstraction and on the other hand to return the remaining nutrients back to agriculture. The 

additional irrigation water rises the water availability from approx. 80 to 100 mm for 1250 

hectares of agricultural land. The high water content of sugar beets (75 %) results in a high 

amount of process water coming from the refinery process. The process water is transported 

18 km linear distance and  30 m difference in altitude from the sugar factory to the reservoir 
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storage. There the water is stored almost the whole year-round and can be used during 

irrigation season. Additionally, the farmers can reduce their demand of mineral fertiliser due 

to the high nutrient content of the reclaimed water. Moreover, the water from the reservoir is 

warmer compared to abstracted groundwater what prevents the plants from cold shocks. 

Stakeholders involved 

o Irrigation association (IA) Uelzen 
o IA Borg 
o IA Katzen 
o IA Rosche 
o Sugar refinery Uelzen Nordzucker AG 
o Agricultural chamber Uelzen 
o University of Hamburg 
o Water/Soil association Uelzen 

Fachverband Feldberegnung 

Description 

The association for field irrigation was founded in 2004 representing the full spectrum of 

interests of the irrigating farmers in public. The main focus is on irrigation with groundwater. 

The association provides professional advice regarding irrigation practice and helps its 

members with construction and extension of irrigation systems. Moreover, it provides its 

members climate data about precipitation and evapotranspiration on a weekly basis including 

information about the right irrigation operation. Additionally, the climate data report contains 

weather forecasts for the coming week, water demand forecasts for the various crops, and soil 

moisture history curves. Besides the association tests frequently irrigation machinery and 

examines new irrigation methods. The association represents the intersection between the 

irrigating famers and the research sector, authorities as well as other organisations and 

associations. 

Stakeholder 

• Farmers‘ association Niedersachsen 

• Authority Heidekreis 

• Irrigation association Celle 

• Water/soil association Lüchow-Danneberg 

• Potato association Burgdorf 

• Seeds association  

• Authority Harburg 

• Local water authority 

• Irrigation association Elbe-Seitenkanal 

• Irrigation association Peine 

• Authority Uelzen 

• Authority Lüneburg 

• Farmers‘ association brewing barley 

• Association organic farming 
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Discussion and conclusion remarks 

Braunschweig is a city in Lower Saxony, Germany. Nowadays, Braunschweig is the second-
largest city in Lower Saxony and a major centre of scientific research and development. It has 
an area of 192 km² and 248,023 inhabitants. The agricultural and food industry has always 
occupied a central role in Lower Saxony: it is, after the car industry, the state's second-largest 
business sector. Although Germany is considered to be a water rich country with available water 
resources of 188 billion m3, in the region of Braunschweig, the overall balance over the last 50 
years has been negative, which led to a stagnating recharge of groundwater. Most of the 
agricultural area in the region is characterized by sandy soils with low water-holding capacity 
which makes an intensive irrigation necessary. Taking that in account and in order to prevent 
falling groundwater levels the reuse of reclaimed water in agriculture is essential in this area. 
For irrigation of its fields AV-BS uses a mix of reclaimed water (90%) from the WWTP and 
groundwater (10%) which is abstracted on-site. 

Our studied region is a strong technology centre for water reclamation, which has a strong 
partnership between farmers and AV-BS Abwasserverband Braunschweig, with a long story and 
trajectory. In this region the farmer associations, work together to use 10.000.000 m3 /year 
reclaim water for their crops (February to October). Our reclaim water facility is composed by a 
primary treatment and a full equipped secondary treatment for nutrient recovery of phosphorus 
and removal nitrogen and COD. The treatment system fulfils the legal framework with exception 
of specific dates for Phosphorus, when the flow exceeds the design parameters. 
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