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The 3 dimensions of Innovation 

Concept Innovation 

Technical Innovation 

Formal Innovation 



Å Very expensive water to drink 

 

Å Lack of Food 

 

Å Poor health 

 

Å Lack of sanitation 

Poor Peopleós Problems 



 

 

If there is one problem, look for other 

problems and solve them together: 

Problem: 
Lack of efficient low cost sanitation 

Other Problems: 

 Water scarcity 

Weak soils, erosion, depletion 

Missing food security 

Lack of income 

Too little jobs 

 

Waterless 
Soil production 

(Urban) gardening 

Jobs with the systems, greywater in gardening, black soil makes water, health  



Å Local production of safe and 

affordable water to drink 

Å Creates income for sanitation  

Å Good soil and water protection 

through Terra Preta Sanitation 

Å More local food production, 

support of plant diversity 

 can be economic all together 

An integrated solution for 



1. Local level franchising unit 
creating local added value 

based on local business plans 
 

2. National/Regional supplier of knowledge 

and materials, marketing 
 

3. Global supplier, knowledge support, 

organising supply and production 
 

   Global for the Locals 

Social Entrepreneursó Network 

Water & Soil 



poor 

tropical 

soil 

 

 Biowaste and 

faecal matter 

with some 

charcoal makes  

      Terra Preta 

Historic Indioós Soil production 

in the Amazon re-discovered 



Inefficient Water Usage, Loss of Soil Fertility, 

Pollution of Rivers, Lakes and the Seas 

Major problems related to Wastewater (Miss)Management: 

 Pollution of Rivers, Lakes and the Seas 

 Scarcity is often a consequence of inefficient Water Usage 



Loss of Soil Fertility (slow but dramatic, global scale) 

counteraction by returning treated biowaste and faecals 

       (Map from WWW.FAO.ORG) 





End of pipe to reuse systems in industry 
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Urine 

 ~ 500 

Feaces 

~ 50 

(option: add 

biowaste) 

Greywater 

  25.000 -100.000 

Yearly Loads 

kg/(P*year) 

Flushwater 

can be saved 

6.000 - 25.000 

Can the same work in housing areas? 

Added value through reuse 

Full reuse = Zero Emissions 



       

Urine 

 ~ 500 

Feaces 

~ 50 

(option: add 

biowaste) 

Greywater 

  25.000 -100.000 

N ~   4-5 ~ 3  % ~ 87  % ~ 10 % 

~ 34 % K  ~   1,8 ~ 54 % ~ 12 % 

P ~   0,75 ~50  % ~ 40 % ~ 10 % 

COD ~    30 ~ 41 % ~ 12 % ~ 47 % 

Reuse / Water Cycle 

Treatment 

Fertiliser 

Biogas-Plant 

Composting 
Treatment 

Yearly Loads 

kg/(P*year) 

Soil-Conditioner 

S, Ca, Mg and trace 

elements 

Geigy, Wiss. Tabellen, Basel 1981, Vol. 1, LARSEN and GUJER 1996, FITSCHEN and HAHN 1998 

Flushwater 

can be saved 

6.000 - 25.000 

ú ú ú 



Toilets and resulting Dilution

Type of Toilet Daily Flow per P. Pro and Con's

Flushing

toilet

+ widely accepted

- waste of water

- high dilution

Vacuum-

toilet

+ low water demand

+ well developed (ships)

- high-tec / expensive

Separating

toilet

+ little water / little dilution

+ simple fertiliser reuse

- little experience

Waterless

Urinal

+ no water / no dilution

- maintenance required

Composting-

toilet

+ no water needed

- high space demand

- maintenance needed
Desiccation toilet ++     Desiccation for hot climates 

Low/Non-diluting toilets are  

the key for new sanitation concepts 



 

 

1.Blackwater and integrated 

systems design 

2.Urine-Diversion with flush 

sanitation  

3.Dry sanitation / Low Cost 

solutions / Terra Preta San 

 

The 3 main Development lines 

of Ecosan: 



     

Sino-Italy Environment & Energy Building  
An intelligent, ecological and energy-efficient building 

A model for a new generation of sustainable buildings 

20 000 m2 building, 40 m high 

An Eco-sewerage System was studied for modern office buildings 

Based on Vacuum and Source-separation 

Technology    Prof. Dr. Chengwen Wang 



 

Hamburg Water Cycle by Hamburgós Water Utility  
Vacuum-biogas system for 2.000 inhabitants, production of 

electricity and heat from waste   Start in 2010 



                 

        groundwater (natural or artifical) 

Evapo-

ration  

losses 

Greywater 

RO-Tap water 

processing 

Tap water 

Freshwater 

demand: 

10 to 20 litres 

/person/d 

Highest possible 

water efficiency 

for very dry 

areas 

LooLoop 

plant (MBR) 

 Flushing water 

Pumping 

station 

 Toilets, kitchen 

waste grinder 

Blackwater 

BlueLoop 

plant (MBR) 

Compost, 

fertilizer 

Biogas 

   Infiltration, 

    irrigation    Extraction 

Soil 

                              

Bath, kitchen, 

washing  

energy 

savings 
Option: 

seawater 

Freshwater 

demand (rain, 

lake, river): 

10 to 20 litres 

/person/d 

INTAQUATMAG 
worldwide patents 



Sorting-Toilet 

(Gustavsberg, Sweden) 

 

Waterless Urinal 
(Keramag) 



State of the art waterless urinal 

Low maintenance 

(Keramag) 

 



Urine ï containers and pre-composters for 106 

flats in Linz, Austria        
Reserach project of Linz AG , Water and Power Utility of the city 



The Netherlands: Fertiliser 

production form urine 1.000 m³/a 

ÅMB  

ÅWaterschap  

Rivierenland  

ÅSTOWA  

ÅLeAF 

 

 

 

 



Norwegian University of Life Sciences (UMB) Prof. Petter Jenssen 

Biodiesel from algae grown in urine 



 

 

Ecological Sanitation in modern 

times, low-tech UDD toilets 

where develeoped in Sweden, by 

EcoSanRes 

The Challenge NOW: 

 

 From RURAL to PERI-URBAN 

 From small to large scale 



 

 

WECF: Women in 

Europe for a 

Common Future 

(Holland) 

in co-operation with 

TUHH  

www.wecf.org 



Neue Schultoilette, Ukraine (TUHH/WECF) 



 

 

Major drawbacks in modern dry 

sanitation: 

  Some solutions are good, 

  some are not working well 

NOTHING is Excellent so 

faré. 



Cover mixture for UDDT 

towards Terra Preta 

 After toilet usage: 

cover with ½ cup of a mixture of 

2,5 kg ground charcoal, 1 kg dolomite-lime, 

microbes mix (EM, Sauerkraut leachate, RM) 

and some stone-dust 

operation ok when smell is ok 

ok with a closing lid for the toilet! 
leave lactofermenting for minimum  

3 weeks up to some month, then 

vermicomposting in controlled composter 

 

Even Pit Latrines can be made less smelly 



Soil degradation is stupid, 

                              future generations will need land, tooé 

Poor soil can become highly fertile with 

clever management of biowaste and sanitation 



Why soil deficiencies occur 

ÅSandy texture and strongly leached ï B,Cl, Cu, 

Fe, Mn, Mo, Zn 

ÅHigh soil pH (>7) ï B, Cu, Fe, Mn, Zn 

ÅHigh calcium carbonate content, (>15%) 

calcareous soils ï B, Cu, Fe, Mn, Zn 

ÅHigh salt content ï Cu, Zn, Fe, Mn 

ÅAcid soils ï Mo, Cu, Zn 

 Factura (2010) 



Percentage of micronutrient 

deficiencies of important agricultural 

soils of the world  
Zn B Mo Cu Mn Fe

Zn

B

Mo

Cu

Mn

49% 

  

31%  

 

15% 

 

14%  

 

10%  

 

   

3%   

 

Boron and Zinc are the most problematic 

and significantly affect crop yields!  Factura (2010) 



Human Micronutrient 

Deficiency 

ÅHighly prevalent in low-and-middle-income 

countries consuming monotonous, low-quality 

diets based on plant foods 

ÅGlobal deficiency conditions result from 

inadequate amounts of iodine, iron, vitamin 

A, and zinc 

Å2 million child deaths globally a year is 

attributed to zinc, vitamin A, and iron 

deficiencies - WHO 

 

 

Factura (2010) 



 

 



 

 

Dr. Jürgen Reckin, Spechthausener Straße 20, 16244 Schorfheide, Germany      jreckin@telta.de 
Dr. Bargyla Rateaver Organic Method Primer Update, San Diego, USA, 1993 

meanwhile supported by many research institutes around the world 



 

 

Dr. Jürgen Reckin, Spechthausener Straße 20, 16244 Schorfheide, Germany      jreckin@telta.de 

Ecologically sound version 



 

 

Dr. Jürgen Reckin, Spechthausener Straße 20, 16244 Schorfheide, Germany      jreckin@telta.de 

2  Simple and vivid experiments in matters of feeding plants 



 

 

Dr. Jürgen Reckin, Spechthausener Straße 20, 16244 Schorfheide, Germany      jreckin@telta.de 

2  Simple and vivid experiments in matters of feeding plants 



 

 

Bio-Systems Design: 

Å If there is one problem, look for other 

problems and solve them together 

Å  Waste of one system is food for others 

ÅSolutions are searched until no waste is 

remaining 

ÅNo Waste equals Zero Emissions 

ÅMultiple added value  

 according to Gunter Pauli, ZERI 

 



 

 

If there is one problem, look for other 

problems and solve them together: 

Problem: 
Lack of efficient low cost sanitation 

Other Problems: 

 Water scarcity 

Weak soils, erosion, depletion 

Missing food security 

Lack of income 

Too little jobs 

 

Waterless 
Soil production 

(Urban) gardening 

Jobs with the systems, greywater in gardening, black soil makes water, health  



Old Amazonian cultures 

ÅAll they left was highly fertile soil that 

could produce food with a very low 

footprint 

 

ÅThey gave us a key element for the 

future of our societies: 

- urban and peri-urban agriculture can 

be combined with biowaste utilisation 

and sanitation 



TERRA PRETA Sanitation: 

Ecosan for making rich soils 

ÅSolves the odour problems far 

better than desiccation 

ÅOnly one vault needed 

ÅAnearobic collection without 

smell 

ÅClosing toilet and chamber after 

usage is possible 

ÅLeads to black soil production 

ÅCan upgrade pit latrines at 

almost no costs 



 

GEO, March 2009 



 

Historic Amazon:   Forest Argriculture in three layers   GEO 3/2009 



Naturally very 

poor tropical 

soil 

 

degrades very 

soon with 

lack of organic 

matter 

The same 

soil: 

highly fertile 

and  carbon  

rich over many 

generations 

long ago with 

- lactofermented 

vermicomposted 

biowaste and 

faecal matter 

- 10% charcoal  

      Terra Preta 

Poor soil can become highly fertile with 

clever management of biowaste and sanitation 



Terra Preta: 

- 2000 ï 7000 years old 

- around 10 % of the Amazon Region  

- 16. century millions of people,  

   today 350.000 

- up to 2 meters deep, partly hills 

- fertile without adding fertilizer 

- multiple yield 



Pilot installations 

ÅPilot set-up of Dr.Jürgen Reckin near 
Berlin since around 10 years! 

ÅEco-house of Dr. Haiko Pieplow near 
Berlin 

ÅPlant experiments of Joachim Böttcher, 
Areal GmbH, Germany 

ÅRoland Wolf, garden experiments 

ÅScientific studies for urban TP Sanitation 
at TUHH, Hamburg ï IRASS Group 



Terra 

Preta 

do 

Indio  

From Dr. Haiko Pieplow, Ministry of Environment, Germany 



Cleansing of bowl 

with spray bottle or 

spray hose, also 

suitable for anal 

cleansing 

Low dilution is 

needed 

The toilet gets lactic 

acid bacteria with 

some sugar sourse to 

make it smell free 

Collection once per 

week and transport to 

composting site 

where the compost 

can be used 

Example for a camping toilet 

Like Porta Potti or by Camping Gaz 

In TPS operated without chemicals 



Breakthrough in solids treatment at TUHH 

(BMBF / IPSWaT) 

Third step: Vermicomposting of feacal 

matter  

 



 



grow Bamboo with 

greywater treatment 

 



Charcoal Production -Vulcano 



Kuntan (Japan) 
carbonised rice 

husks  


