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Fig. 1:  Project location 

 

Fig. 2:  Applied sanitation components in this project 
 

1 General data  

 

 

2 Objectives and motivation of the project  

In accordance with the Green Olympics motto, use 
comprehensive closed loop ecosanitary system to convey the 
green message to the visitors. Implement long term sustainable 
management of nutrient and mass flow in public parks. 

3 Location and conditions  

The Olympic Forest Park is in Beijing, China, with a total area of 
704ha. 400ha are covered by vegetation which need irrigation 
levels of about 350mm per year. The main lake covers almost 
70ha, fed by rainwater and effluent from nearby sewage 
treatment plants and MBR in the park. A total of 5,300,000 
visitors are expected annually. 4280 staff members will be 
employed for service and maintenance.  
 

Fig. 3: Elevation map of the Olympic Forest Park (source: 
Germer, 2008) 
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Type of project: 

nutrient and mass flow management in public park with 
components:  
diversion of urine, biological treatment of faecal wastewater, 
composting of faecal sludge and garden waste. 
Utilization of urine and compost as fertilizer for the forest 
park. 
 
Project period: 

start of planning: June 2007 
start of construction: July 2007 
start of operation: August 2008 
 
Project scale: 

total area of 704ha 
planted area of 434ha 
5,300,000 expected visitors/year 
investment costs: no information 
 
Address of project location: 

Olympic Forest Park, Beijing, China 
 
Planning institution: 

Planning & Design Institute, Tsinghua University, Beijing; 
Beijing Zhongyuan Engineering Design & Consulting Co. 
 
Executing institution: 

EnviroSystems Engineering & Technology Co. Ltd., China 
 
Supporting agency:  
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4 Project history  

Initially a flush sewer system was planned for the park. Due to 
the topography this would have required a very extensive and 
costly pipe-pump network. Therefore decentralize solutions 
membrane bio reactor (MBR) and a reactor with a micro-
organism coated granular (QCD) were considered. It had been 
recognized that none of the available technologies can easily 
meet the effluent standard. The strict effluent standard is 
necessary because all surface water bodies must be well 
protected in order to avoid the eutrophication.  
 
Due to the advantage of low nitrogen content for these systems 
urine separation was a logical consequence. Furthermore it was 
planned to fertilize about 500,000 planned trees in the forest 
park with artificial fertilizer as the created soil is very poor in 
terms of nutrients. Under such situation, urine-diversion 
sanitation concept gained attention in the summer of 2007. In 
order to assist in the development of reuse strategies GTZ was 
then contacted. 
 
After all involved parties realized that the ecosan concept is not 
only a concept but also a very practical solution, the re-planning 
of whole sanitation had been immediately done and the 
installation works had been realized in winter 2007. 

5 Technologies applied  

 

Fig. 4:  Public sanitary block (total number: 53) 
 
A few of the sanitary blocks in the park will be equipped with dry 
separating toilets that collect the faeces in containers below the 
toilet/squatting pan. Each block contains 2x5 toilets and 3 
urinals. For the purpose of hygienisation and odour reduction 
the faecal matter is enriched with saw dust and stirred 
mechanically. Most of blocks are equipped with low flush 
separating toilets/squatting pans.  The average flush volume for 
the faeces is less than 6 Liter and for urine 0.1-0.3 Liter. The 
urinals in all men’s restrooms are waterless.  
 

 

Fig. 5:  Different toilet models and urinal used in sanitary blocks  
(source: Envirosystems Engineering & Technology Co., Ltd., 
China)  
 
All sanitary blocks are equipped with tanks that collect the 
sources separated. The urine/yellow water is collected in 
underground. The faecal matter is flushed in to a three chamber 
septic tank systems with a mean volume of 75m3 (50-100 m³). 
The transport of all collected materials from the public sanitary 
blocks to a central treatment plant is realised with trucks.  
 

 

Fig. 6:  Typical transport vehicles  
 
Main components of the treatment plant is a yellow water 
storage facility, and a composting plant for faecal sludge. The 
urine is stored in several underground tanks. With a potential 
storage time of at least 180 days it is expected to deactivate 
pathogens sufficiently.  
 
Brown water flows first through a liquid/solid separation. The 
effluent from the separator passes then through a biological 
reactor and a constructed wetland before it enters the lake.  
Grey water is treated separately in local infiltration beds and 
reused for irrigation.  
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Fig. 7:  Constructed wetland  
 
A compost plant with an annual treatment capacity of about 
2,000Mg of fresh organic matter is under construction. Apart for 
grass clippings, leaves and other biomass from the park 
maintenance, it is planned to co-compost the faecal matter from 
the dry toilets as well as all solid material from the liquid/solid 
separation plant. 

6 Design information  

For the calculation 6.5g/l N, 0.7g/l P and 2.0g/l K in human urine 
are used. About 1,100m³ of human urine or 2,400m³ yellow 
water can be harnessed annually for nutrient recycling. The 
nutrient content of the flush water is in comparison with the one 
of urine very low and neglected here. Thus, yellow water 
provides 6.4Mg nitrogen, 0.8Mg phosphorus and 2.2Mg of 
potassium per year. 
 
Average daily faeces excretion is about 150g per person. Fresh 
matter has a moisture content of approx. 75%. After Germer the 
dry matter contains 18g/kg nitrogen, 4g/kg phosphorus and 
3.6g/kg potassium (Germer, 2007). The flush toilet facilities are 
expected to harness per year 3,900m³ brown water and provide 
0.4Mg nitrogen, 0.1Mg phosphorus and 0.1Mg of potassium per 
year. In addition, 16Mg faecal mass contains 96kg nitrogen, 
21kg phosphorus and 19kg potassium is collected in dry toilet 
systems.  
 
Further 40l average daily water consumption for flushing and 
personal hygiene is taken into calculation. And 2,000m³ black 
water from staffs containing 170kg N, 29kg P and 55kg K can 
be expected per year.  
 
Data used for the planning were derived from other large parks 
in Beijing (visitor number, staff etc.), based on GB norms and 
estimated from published data elsewhere. 

7 Type of reuse  

The intended fertilisation scheme with ecosan manure is 
optimised in such a way that the park vegetation is sufficiently 
supplied with all nutrients necessary or vigorous grows, while 
environmental pollution through over fertilisation is avoided. 
 

 

Fig. 8: Simplified nutrient flow model for the green areas of the 
Olympic Forest Park, including soil and biomass (source: 
Germer, 2008) 
 

 

Fig. 9:  Irrigation systems (1 - distribution of irrigation water via 
truck, 2 distribution of irrigation water via pipe system, 3 – 
irrigation of a tree, 4 – mulching around trunk of a tree) 

8 Further project components  

An ecosan education area is planned where the visitor can 
practically follow the nutrient flow from the toilet, through the 
collection and treatment system to the reuse for crop 
production. Hence, a theoretical information centre, where 
technologies are explained in detail and a children educational 
area, where they learn by playing are additional assets is also 
planned as to develop and implement a comprehensive 
monitoring program in respect to ensure hygiene safety and 
nutrient flow.  
 
To ensure sufficient water level in the Olympic Forest Park lake, 
effluent from a nearby modern waste water treatment plant is 
pumped into the lake.  
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Fig. 10:  Nearby modern waste water tretment plant which’s 
effluent feeds the OFP lake  

9 Costs and economics 
Cost data is not available. Based on local market prices it is 
possible to calculate the value of the reused nutrients in the 
excreta. The economic value of reused nutrients as fertilizer 
equivalent compared with prices of urea, muriate of potash and 
Monoammonium phosphate is approx. 12,650 EUR per year or 
0.23 cent per visitor. 

10 Operation and maintenance  

Currently the O&M is done by the Olympic Forest Park 
Management Co.,Ltd. This committee is an interim solution. In 
the future the responsible organisation depends on the 
Government of Beijing. 

11 Practical experience and lessons learnt  

The sanitary blocks are being erected and equipped by different 
contractor, who used materials of numerous suppliers. In 
several cases the exact type of fitting or installation is not yet 
finally decided. 
 
All collection, treatment and product use are not yet 
implemented; therefore statement of these points will be 
updated later.  
 

12 Sustainability of the system components  

Because of the large area, the construction of a conventional 
sewer system will be technically and economically not feasible.  
In the meanwhile this large scale ecosan project in the Olympic 
Forest Park is regarded as a high light of Green Olympics.  
 
Apart that the toilet steam without urine is easier to treat the 
separated urine can be utilized to replace the mineral fertilizer 
and save therefore the energy which would be necessary for 
production of mineral fertilizer. 
 
But it is hardly possible to make evidence proven statement of 
the sustainability of system as it is a research project and 
operational experience is not gained yet. Further operational 
experience will carry out more information.   
 
 
 

Table 1:  Qualitative indication of sustainability of system. A 
cross in the respective column shows assessment of the relative 
sustainability of project (+ means: strong point of project; 0 
means: avarage strength and – means: no emphasis on this 
aspect)  

 collection 
and 

transport 

treatment transport 
and 

reuse 
Sustainability criteria: + o - + o - + o - 
• health and  

hygiene x   x    x  

• environmental and 
natural resources 

 x  x   x   

• technology and 
operation 

x   x   x   

• finance and 
economics   x   x   x 

• sociocultural and 
institutional 

  x   x   x 

13 Available documents and references  

Efficient nutrient management – A key component of Ecological 
Sanitation for the Green Olympics and long sustainable 
maintenance of the Olympic Forest Park 2008 (Dr. Jörn Uwe 
Germer, j.germer@sanergy-net.de)  
 
A excel spreadsheet program as a OFP nutrient flow 
decision/management tool is available either from 
j.germer@sanergy–net.de or ecosan@gtz.de. 

14 Institutions, organisations and contact 
persons  

Planning & Design Institute, Tsinghua University, Beijing 
Prof. Dr. Jie Hu 
T: +86-10-62785857-811 
E: mhujie02467@126.com 
I:  www.tupdi.com 
 
Beijing Zhongyuan Engineering Design & Consulting Co. 
He, Weijia 
T: +86-10-62790882-608 
E: Sheji666@126.com 
 
EnviroSystems Engineering & Technology Co. Ltd., China 
Zhang, Lily, 
T: +86-10-82055667 
E: mlilzy.zhang@envi8.com 
 
Sanergy - Ingenieurbüro für Siedlungswassewirtschaft und 
Energiepflanzenbau in den Tropen und Subtropen 
Dr. Jörn Uwe Germer 
T: +49-711-9580375 
E: j.germer@sanergy-net.de 
I: www.sanergy-net.de  
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Deutsche Gesellschaft für Technische Zusammenarbeit (GTZ) 
GmbH 
ecosan program 
Postfach 5180 
65726 Eschborn, Germany 
T: +49-6196-794220 
F: +49-6196-797458 
E: ecosan@gtz.de 
I: www.gtz.de/ecosan 
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