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Introduction 

Wise Use International B.V. — Restoring Balance Through Nature 

At Wise Use International B.V., we believe that nature knows best. Our mission is to restore vitality 
and balance in soil, water, plants, animals, and even within humans—by harnessing the power of 
naturally occurring microorganisms. Whether in agriculture, composting, water purification, or 
animal health, our biological solutions are developed to activate the natural processes already 
present in the environment, instead of disrupting them. 

Our philosophy is simple yet powerful: 
Healthy ecosystems create healthy life. 

We focus on stimulating microbial life, enabling better nutrient absorption, natural resistance 
against pests, stronger plant growth, and improved water and compost quality. All of our products 
are crafted from 100% biological, natural, and environmentally friendly ingredients—because we 
believe that only the purest components can restore true balance and long-term health. 

With decades of combined experience in agriculture, poultry, and water management, the 
founders of Wise Use International B.V. have developed a reliable range of products that are not 
only safe and effective, but also fully aligned with sustainable and regenerative practices. 

 

PoCo – Proven Vitality 

One of our key innovations is PoCo, a powerful biological formula designed to enhance plant 
growth, revitalize soil life, and support ecological harmony. But beyond its visible impact in the 
field, we wanted to understand how PoCo influences water and life energy at a deeper level. 

To assess this, we turned to a respected water engineer with over 35 years of experience. On May 
18, 2020, he conducted an energetic quality assessment of PoCo using the method of 
radiesthesia—a specialized technique used to measure the subtle energy levels in water and 
natural substances. 

The results were striking: 

PoCo demonstrated excellent vitality properties, indicating a high energetic resonance that 
supports life and health on a cellular and environmental level. 

These findings affirm what we see in practice: PoCo doesn’t just improve growth—it energizes, 
restores, and revitalizes everything it touches. 
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Statement from the CEO 

"From a young age, I was fascinated by the hidden intelligence of nature—the way elements 
transform, energy flows, and life renews itself. This passion for alchemy stayed with me and evolved 
into a deep respect for the natural world and its unseen forces. With over 30 years of experience, I 
founded Wise Use International B.V. to bring that vision to life: to create products that work in 
harmony with nature, not against it. Today, Wise Use is the embodiment of that dream—restoring 
balance in soil, water, plants, and animals by activating the power that’s already present in life 
itself." 
— Dorotheus Wisman, CEO & Founder, Wise Use International B.V 

 
SDG focus 

 SDG 1, No poverty  

 SDG 2, Zero hunger 

 SDG 3, Good health and well being  

 SDG 6, Clean water and sanitation  

 SDG 9, Industry Innovation and Infrastructure 

 SDG 11, Sustainable City’s and Communities  

 SDG 12, Responsible consumption and production  

 SDG 13, Climate action 

 SDG 14, Live below water 

 SDG 15, Live on land 
 
Investment strategy  

 Product presentation  

 Strategic partnerships  

 Research with Universities and organizations 
 
Sustainable business plan development  

 Development of sustainable business plans for strategic partners 
 
What we offer Wiseuse International  

 Knowledge transfer  

 Sustainable Business development  

 Workshops 

 International network 

 ROI  

 Innovative Products  

 Partnership 

 Exclusivity  
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Uniting business for a better world. 
Our Philosophy is Uniting Business for a better world in Unity and Diversity 
 

 
 

• Diversity leads to creativity  

• Diversity is mutual understanding  

• Diversity is cultural understanding 

• Diversity leads to innovation 

• Diversity is knowledge and know-how 

• Diversity creates unity  

• Unity is the way to peace  
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        WISEUSE INTERNATIONAL BV JOURNEY 

 

WiseUse International BV, developed the following Join Venture partnerships for retail, research 
and development. 
 
Join Ventures  
 

• https://www.wise-use.com/about-wiseuse/  

• https://www.nutrocorp.nl/ 

• https://www.bacagro.com/  

• https://www.bacagro.ae  

• https://bac-shop.nl/ 

• https://www.bacfertilizers.com/ 

• https://deltahorsepower.nl/ 

• https://biozar-original.nl/en 
 
WiseUse International BV,  natural power of the Successful  companies  above. 
 
 
WiseUse International BV — Pioneering Innovation Through Research, Partnership, and Purpose 

WiseUse International BV the Natural power of success  
WiseUse International BV is the natural power behind several global initiatives that unite 
innovation with real-world impact. For over three decades, we have been dedicated to the pursuit 
of sustainable solutions through science, technology, and strategic collaboration. 

Our success 
Our success is no coincidence. It is the result of a deliberate and consistent approach: long-term 
investment in research and development, in partnership with international universities, 
governments, knowledge institutions, research organizations, farmers, cooperatives, and private 
sector innovators. This multidisciplinary collaboration ensures that our technologies are not only 
developed in the lab but also tested and proven across diverse global environments. 

Keep in the Research 
The philosophy of “Keep in the Research” defines the core identity of WiseUse International BV. 
We believe that true innovation is a continuous process — one that demands persistence, curiosity, 
and a willingness to challenge the status quo. Over the past 30 years, we have committed ourselves 
to this vision, investing in the people, methodologies, and systems that lead to tangible, scalable 
outcomes. 

 

 

 

https://www.wise-use.com/about-wiseuse/
https://www.nutrocorp.nl/
https://www.bacagro.com/
https://www.bacagro.ae/
https://bac-shop.nl/
https://www.bacfertilizers.com/
https://deltahorsepower.nl/
https://biozar-original.nl/en
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The value of intellectual property  
This book presents a curated selection of our most significant research projects, results, and 
methodologies. It showcases the intellectual property we have developed, the value we have 
created, and the human capital we continue to cultivate. More importantly, it serves as an 
invitation — an open door for investors, start-ups, and strategic partners to collaborate with 
WiseUse International BV. 

Open for Business  
Our Open for Business strategy provides a unique opportunity: to co-develop and co-invest in the 
future, leveraging our 30 years of R&D and global networks. Together, we can create sustainable 
business models, accelerate innovation, and drive meaningful value — both economic and 
environmental. 

At WiseUse International BV, we are not just building solutions — we are building futures. 

We invite you to explore, engage, and invest. 
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Leaflet from 2007, for the capacitación (training) sessions to local mayors of the municipalities. 
 
 
 

EXECUTIVE SUMMARY  
The Ypacarai hydrographic basin, being close to the capital Asuncion of Paraguay suffers  
from environmental problems, due to decades of uncontrolled discharge of industrial and  
domestic pollutants. The hydrographic basin includes the Ypacarai lake, about 12 x 5 km  
in size, a natural lake but shallow due to the catchment of sediments originating from the  
bordering areas. By means of various hydraulic controls the authorities have tried to  
maintain a sufficient water level in the lake. Some of these measures however resulted in  
the opposite. 
 
Climatically Paraguay is subtropical, landlocked and has very hot dry summers.  
Evaporation is high during this period. At the inlets and outlet of the lake wetlands are  
present, whose sizes matches still both the lake size and the main discharges of the  
“quebradas” (streams). The increased pollution has led to various environmental and  
economic “disasters”: a lake bottom (biofilm) with almost no biological interaction, polluted  
wetlands with little phyt-purification possibilities, no more fishery for the surrounding (most  
indian) villages, high costs involved when used for intake of drinking water.  
 
The Ypacarai  
lake, once the national pride, is really the only lake of size (60 km2 ) and importance in  
Paraguay. Many important hotels and other touristic attractions surrounding the lake are  
now closed and swimming forms a real threat to health. 
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The Ministries of Commerce, of Environment (SEAM) and of Public Works (MOPC),  
leaded by the MOPC, tried to initiate feasibility studies to clean the lake, in order to,  
establish a healthy tourist and economic environment. Some (international) proposals, for  
instance the dredging by diskcutter suction have been made, but all rejected by the very  
high costs involved.  
 
The Paraguayan Government has proclaimed that it is in their  
greatest interest to be able to clean the polluted lake and wetlands and prevent a further  
pollution influx. This M.O.U was signed by all 4 presidential candidates, before the  
election took place (april 2008); which means that the new government (that assumed  
power in august 2008) will do his utmost to regain an environmantal healthy state of the  
lake.  
 
In view of the above stated the agreement between Wise Use int. and the MOPC (acting  
as leading ministry) was signed and a Dutch contribution received under the PESP  
programme (with date 12/10/2007) to conduct the feasibility study to investigate the  
functionality of biocatalyst in the Ypacarai lake.  
 
The investigation comprises an in-situ part  
(within the lake) and several laboratory analysis. The scientific part to be carried out by  
CEMIT, department of biochemics, University of Asunción and Wageningen University,  
Aquatic Ecology and Water Quality Management group (AEW).  
 
Cooperation between all parties involved started smoothly and a first mission to Paraguay,  
including a scientist from Wageningen (WUR) started end October 2007. Lake and lake  
bottom samples were taken and brought to the CEMIT laboratories for examination. A  
dispute between Wise Use and WUR about the in-situ test procedures and the payment  
procedure (although well regulated by PESP) arose. CEMIT fully backed Wise Use but the  
responsible scientist from AEW unofficially refused further cooperation for in-situ analysis .  
WiseUse did sent many samples from the lake, taken during the in situ-tests, plus  
specimen of the biocatalyst to the Wageningen laboratories for analysis.  
 
This analysis apparently has been carried out, the official results are not (yet) presented to Wise 
Use,  
and thus cannot be included in this final report. Unofficially the AEW informed Wise Use  
that, because of the protocol/ procedural disagreements with Wise Use, their results on  
samples sent from Paraguay to their laboratories, will be sent to the EVD directly. 7  
However, entrusting the CEMIT capability of sampling and analysis (which by the way was  
confirmed by the AEW during their first and only visit) this report present their biochemical  
findings in Annex, forming an essential part of the feasibility study.  
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The Wise Use team and a MOPC representative have already paid visits to the main  
international financial institution present in Paraguay (IADB). Its president has assured  
that the bank is very interested, when the Paraguayan State officialises the present  
feasibility results as being positive and decides to continue with the Project Preparation for  
a biochemical cleanup of the lake and wetlands plus preventive measures (WWTP’s).  
The feasibility study took place in several stages, a first pre-PESP study on the  
biochemical analysis of lake samples and Lake Bottom material (carried out by CEMIT).  
This was followed in October 2007 by first sonar and sampling analysis by AEW  
(Wageningen).  
 
The in-situ testing with the biocatalyst started after the main summer  
holidays in Paraguay, thus in march 2008. Test procedures were written and a large pool,  
adjacent and connected to the lake was closed off, followed by the introduction of the  
biocatalyst and monitoring the biochemical parameters on a daily (and later on a weekly)  
basis. The testing perios ended in May 2008, after which the remaining biochemical  
laboratory test had to be performed. The results of CEMIT were officially presented to  
WiseUse in the end of October 2008 and annexed to this report.  
 
Some of the CEMIT conclusions are stated here:  
- A substantial decrease in total coliforms has been observed after supplying the  
Biocatalyst  
- In all subsequent stages of the treatment a remarkable decrease in the  
cyanobacteria population was observed, which is very important as the main  
problem of the lake is its state of europhization.  
- The zooplancton population, specifically the copépodos, increased due to the  
major biodiversity of nutrients caused by the decrease of cyanobacteria and  
increase of other divisions.  
  
Study objective  
This report presents the feasibility study for the biological cleaning of the highly polluted  
Ypacarai Lake in Paraguay. The applicants –Wise Use and Handelsburo Visser- are  
companies with a well established track record in bio-technology applied across various  
sectors (environment, horticulture, ethanol production). The local client is the “Ministerio  
de Obras Publicas y Comunicaciones (M.O.P.C.)”, Paraguay.  
 
Field work and testing  
The in-situ field tests, executed by the Univ. of Asunción, CEMIT with logistical assistance  
of the Ministry of Public Works and co-funded by the Min. of Economic Affairs of the  
Netherlands (EVD) are very important and valuable, as they have proved the value of the  
biocatalyst in obtaining a significant increase towards a more healthy Ypacarai  
hydrographic basin.  
 
The fieldwork comprised all preparations, hardware, importing  
biocatalyst from Holland, the first sonar measurements and Lake Bottom samples by  
WUR and of course all testing on a daily basis both in the lake water and the laboratory.  
Wise Use also arranged for some pumps to bring more circulation in the pool during  
testing and provided his biocatalyst.  
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The value of these tests (the results) are important as  
it could provide the Paraguayan State with alternatives for cleanup and preventive  
measures next to very costly (dredging) operations. The results if accepted to be positive  
may help the Government of Paraguay in obtaining funds to execute the cleanup and the  
preventive (hardware0 .measures. The total CAPEX of the proposed solution amount to  
34.2 million Euros which is many times less than dredging operations (which also do not  
have any preventive components).  
 
Proposed solution  
As awaiting fully compliance with the existing environmental laws (where regulations still  
have to be prepared and politically accepted) is just still impossible due to non-existing  
sanitation infrastructure in the Hydrographic basin of Ypacarai. Meanwhile other mitigating  
measures have to be taken. Awareness is one, but a “clean” healthy and balanced lake is  
the other. Dredging the lake bottom is a possibility but cost wise not feasible.  
This is the reason that biochemical solutions are sought.  
The present feasibility testing, co-funded under the PESP-program by the Dutch Government, is 
therefore of vital importance. Not only is focused on the lake and wetland solution itself but of 
course also on prevention.  
The Paraguayan authorities and NGO’s present in the area have also insisted on the  
formulation of prevention measures. It became quite clear during the PESP-feasibility  
study that the prevention problem is huge, and thus Wise Use focused on an intermediate  
wastewater treatment plant with the addition of the biocatalyst, located at the end of the  
Yuquyry stream (the most polluting stream entering the lake), just before the stream  
enters the wetlands.  
 
According to the CEMIT laboratory tests this bio-boost will have its  
immediate effect on the polluted water that enters the wetlands and then the Ypacarai  
lake.  
 
Literature review and discussions with Paraguayan biochemists suggest this is a  
good method for now to be implemented in this stage of the total solution.  
The lake water and especially the bottom itself may also be treated with the biocatalyst. 
Suggestions and  
financial indications have been reported to the authorities during meetings. The solution  
(also according to the available literature) is simple: The most important is prevention: try  
to diminish the inflow of nutrients and find a solution to clean the lake bottom (e.g by  
biocatalysts). Then the ecological balance will be restored. 9  
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10. 1  INTRODUCTION  
This report presents the feasibility study for the biological cleaning of the highly polluted  
Ypacarai Lake in Paraguay. The applicants –Wise Use and Handelsbureau Visser- are  
companies with a well established track record in bio-technology applied across various  
sectors (Environment, Eco-Friendly Pollution Control Technologies, Horticulture,  
Stimulators for Alcohol Fermentation Processes, Animal Husbandry etc).  
 
The local (Paraguayan) leading counterpart consists of the “Ministerio de Obras Publicas  
y Comunicaciones (M.O.P.C.)”. This Ministry thas been appointed by the Paraguayan  
Government to act as leading ministry for both the cleanup of the lake and the  
implementation of civil engineering and hydraulic works to prevent a further inflow of  
pollutants. The lake is highly polluted by more than 30 years uncontrolled influx of merely  
industrial and urban wastewater.  
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Depositions of sediments during geological times and mistakes in hydraulic designs have  
also contributed to the decrease in depth of the Lake Ypacarai. Both factors have resulted  
in an increasing biological unbalance of the lake water and its (sub)bottom; and as such it  
cannot safely be used anymore for touristic purposes and for intake of drinking water and  
fishery for the surrounding (most indian) villages. The Lake Ypacarai, once the national  
pride, is the only lake of size (60 km2 ) and importance in Paraguay. Now all important  
hotels surrounding the lake are closed and swimming forms a real threat to health.  
 
The Ministries of Commerce, of Environment and of Public Works (MOPC), as stated  
leaded by the MOPC, now have tried to initiate the feasibility studies to clean the lake, in  
order to, once again, establish a healthy tourist and economic environment. Some  
(international) proposals have been made, but all rejected due to high costs and non 
feasible technologies involved. The Paraguayan Government has proclaimed that it is,  
next to the prohibition of the inlet of polluted water, in their greatest interest to be able to  
clean the polluted lake itself, preferably on a biological/biochemical basis at an acceptable  
cost. 
  
11.2 INTRODUCTION OF THE CONSORTIUM AND THE LOCAL COUNTERPART  
2.1 THE DUTCH CONSORTIUM  
The Dutch Consortium consists of the following firms:  
- Wise Use International b.v., and Handelsburo Visser b.v.  
 
The Dutch consultants are:  
- Centre for Water and Climate of Wageningen University; the Aquatic Ecology and  
Water Quality Management group.  
- ing. Laurens Trebes (TCA Consult),  
- dr. ir. Marinus Pool (Geonamic)  
- dr. Ronny Venegas Carbonell.  
 
WiseUse Int. b.v. (www.wiseuse.nl)  
Role in the PESP study:  
• Contract partner with the EVD and first applicant  
• Application of bio-technology and supplier of future equipment and supplies  
• Supplier of Biological activators for micro-organisms.  
Being active for almost 10 years in the Netherlands, Germany, England and Spain, it has  
formed recently Joint Ventures in the bio-technology sector in India, Ireland en the United  
States.  
 
 
 
 
 
 
 
 
 
The company has developed a wide range of biological products, applicable for Waste  
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Water Treatment, Solid Waste Treatment, Bio-Composting, Bio-Methanation, Alcohol  
Fermentation, Food Processing, Horticulture and the Flora Industry. All the Products are  
100% Bio-Degradable Pure Natural Products. At a large scale for water treatment, food  
processing, horticulture and the flora industry.  
 
Their products are 100% biological and as such completely degradable.  
The biological products are certified by Control Union (earlier named SKAL)  
and as such may also be used for food preparation processes for human consumption.  
These products act as Organic Cell-Stimulators and do not contain any type  
of enzymes, special bacterial composites or hormones. The sister company Bio  
Stimulators Ltd (Bangalore, India) of WiseUse Int. BV is involved in project development  
and the search for biotechnological solutions for environmental problems, as e.g. the  
cleaning of polluted lakes in India and the here presented Lake Ypacarai in Paraguay. A  
team of specialists (biotechnologists and engineers) is actively working worldwide. The  
products are multipurpose and applicable for upcoming advanced Bio-Technology and  
Microbiology Sectors  
 
Product overview:  
• PoCo (Pollution Control): It acts as an Organic Cell-Stimulators which accelerates rate  
of growth of micro-organisms in a natural way by supplementing micro-nutrients and  
trace elements which helps to enhances the rate of Microbial and Bio-Chemical  
Reactions. In nutshell PoCo is an eco-friendly specific tool for problems related to  
Environment and Waste Treatment Technologies. It helps for faster growth of  
Biomass, Maximum reduction of BOD/COD levels, faster degradation of Organic  
Matter, Reduction of Foul Smelling within specific time etc and many more. It has been  
widely report to clean Lagoons, Ponds, Small Rivers, Lakes with efficient good results  
and same has been acknowledged here within. 12  
• BFR (Bio-Fermentor): It is a dark brown viscous liquid having eukalyptus smell and is  
a combination of Plant Extracts and Fruit Oil - a Pure Natural Product. It is 100% Bio 
Degradable and acts as an Organic Cell-Stimulators which enhances the rate of  
Microbiological and Bio-Chemical Reactions of the yeast during Fermentation  
Process. It helps to achieve Higher Levels of Alcohol along with Superior Quality of  
Final Product with a minimum of impurities and also helps to reduce considerably the  
Fermentation Time.  
Handels en Adviesburo Visser b.v.  
Role in the PEPS study:  
• supplier of technical equipment  
• supplier of engineering knowledge  
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Visser Handelbureau was founded in 2004 and is an advisory for firms using special  
cultivation techniques for greenhouse products, water treatment and fermentation  
processes.  
 
In collaboration with WiseUse International the firm has developed low cost  
mechanical equipment for niche markets.  
Some recent developments comprise (in Dutch):  
1.  Special Dosing Units  
2.  JUMBO tank and aeration pumps  
3.  Aeration plates for water treatment plants  
4.  Packaging for bio catalysts  
5.  Lavafilters for water treatment plants  
6.  Aquarium equipement  
7.  Tanks (inox)  
 
The director/owner of the firm has build up a long experience in the greenhouse  
cultivation. After 2004 the main activities of the firm shifted towards hardware applications  
in the various industries Freelance workers with special knowledge are contracted to  
ensure the design and construction of several new developments. Only ordered and  
special designed products are manufactured. An intense cooperation with other experienced  
firms results in innovative installations and machinery, especially within the sector of (waste) 
water treatment. The economic situation  
of the greenhouse industry in the Netherlands and their specific knowledge, among other  
factors, helped a lot to introduce themselves to the international markets.  
TCA ( www.tcaconsult.com )  
 
Role in the PESP study:  
• Project support in Paraguay  
• Design of the test facilities  
• Contacts with local suppliers and local banks  
TCA started its activities in 1992 in Holland and expanded the project in1997 with opening  
an office in Venezuela.  
 
Office: Venezuela  
TCA started in Venezuela an initiative to offer a special service to Dutch companies that  
are interested in starting business in Latin America.  
Activities:  
• Partner searches 13  
• Market Studies  
• Feasibility Studies  
• Organization of trade missions  
• Accompanying of executives  
• Scouting/sourcing  
In a short time span business started to grow. In Chile, Argentina, Uruguay and Brazil the  
company started to cooperate with agents who provided us with information according the  
inquiries of our clients. The network of agents is still growing. Recently in 2006 we started  
cooperation with companies and independent persons in Panama, Paraguay and Costa Rica.  
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For more than 10 years TCA has a joint partnership with the NCH (Nederlands Centrum  
voor Handelsbevordering, Den Haag). TCA acts as their correspondent and organize  
special activities to improve Dutch – Latin American business. Also in cooperation with  
embassies of different countries some market studies, trade fairs and matchmaking  
programmes are executed.  
 
NMCP  
At the same time TCA volunteered for the NMCP (Netherlands Management Consultants  
Programme), better known in Holland as PUM; a governmental non profit organization  
that sends out retired executives to help starting up projects in developing countries.  
Venezuela at that time was a developing country and we achieved the first year about ten  
project start-ups in several fields. Nowadays Venezuela can not longer apply for  
participation in the programme.  
 
Office: Caracas, Venezuela  
Recently, October 2006 TCA was contracted to carry out the Match-making activities for  
more than 22 Dutch companies who visited Venezuela with an EVD trade mission. In  
February and March TCA was active in Panama for the EVD again (the programme  
2g@there). TCA organized the trade mission and the match making programme, build up  
the Dutch Pavilion and accompanied Dutch participants. TCA is currently in the process of  
the execution of a PESP project for Dalsem (Venezuela, PESP 06075) and Kiremko  
(PESP 07025) These project are in progress and it is a fact that the first contracts for  
greenhouses with the Venezuelan Ministry of Agriculture will be signed in the third quarter  
of 2008. Furthermore TCA is contracted bij NCH to head an incoming mission from  
Venezuela to the Netherlands, may 2008.  
Geonamic (dr.ir. M.A. Pool).  
Role in the PESP study:  
• Project Coordination  
• Contacts with local and federal governments  
• Contacts with Universities of Wageningen and Asunción  
Experienced as a hydrologist, geologist and having performed various international  
marketing studies, dr. ir. Marinus Pool took part in several special missions, mostly to  
Latin America. Recently he was head of a long term Expert Mission to Venezuela for  
Disaster Prevention (intended project time 5 years), signed between the European  
Commision and the Bolivarian Republic of Venezuela. Before this he was for a long time  
attached to the Marketing and Developing Department of Royal Boskalis Westminster  
N.V, and as such also headed two PESP studies (PESP 02146; Infrastructure Master plan  
Bata Port, Equatorial Guinea and PESP 03031; Offshore sand for the Construction  
Industry, Sri Lanka). He has well established connections with Paraguay and its  
authorities, as he headed 6 missions for the European Commission between 1994 and  
1997 to the Pilcomayo basin, comparted by Bolivia, Argentina and Paraguay, and made 14  
many visits to Asunción to help the authorities in preparing bankable reports for large  
infrastructural projects.  
 
Aquatic Ecology & Water Quality Management Group  
Mission  
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Our mission is to generate novel insights that can help to develop effective strategies for  
preserving and restoring aquatic ecosystems and water quality. We believe that effective  
management approaches require an insight in the functioning of the ecosystem as a  
whole. This requires linking the disciplines of ecology, eco-toxicology, environmental  
chemistry and mathematical modelling, and working on scales varying from microcosms  
 
Organisation  
The Aquatic Ecology and Water Quality Management group (AEW) is part of the Centre  
for Water and Climate of Wageningen UR (www.aew.wur.nl).  
Head of the group:  
Prof. Dr M. Scheffer  
Additional chairs:  
Prof. Dr. A.A. Koelmans: Water and Sediment Quality  
Prof. Dr. J. Leentvaar: Water Management  
Prof. Dr. W. van Vierssen: Aquatic Ecology  
Tenured Staff:  
Ir. J.J.M. de Klein: Surface water quality, nutrients, models, integrated water  
quality management  
Dr. J. Harmsen: Sediment remediation, water and sediment quality  
Dr. Ir. M. Lurling: Plankton ecology, harmful cyanobacterial blooms, trophic  
interactions, info-chemicals and info-disruptors  
Dr. Ir. E.T.H.M. Peeters: Ecological water quality assessment, ecotoxicology,  
multivariate statistics, sediment ecology  
Dr. R.M.M. Roijackers: Aquatic ecology  
Dr. Ir. P.J. van den Brink: Ecotoxicology, community ecology, pesticides, tropics,  
stress ecology  
Dr. Ir. E.H. van Nes: Aquatic ecology, mathematical and individual-based  
models  
Non-tenured staff:  
Ir. S. Kosten: Aquatic ecology, South American shallow lakes  
Drs. J.J.C. Netten: Aquatic ecology, macrophytes  
Drs. A. Poot: Sediment quality, micro-pollutants  
Msc. C. Kruk : Phytoplankton ecology, South American shallow lakes  
Msc. G. Lacerot: Aquatic ecology, South American shallow lakes  
Drs. A. Veraart: Aquatic microbiology, denitrification  
Drs. J. Zuidam: Aquatic ecology of ditches  
Msc Goncalves Souza: Cyanobacteria, plankton ecology  
Msc M. Rubach: Ecotoxicology  
The AEW-group is a strong interdisciplinary team with great scientific recognition as well  
as applied impact over the past years. Our broad spectrum of expertise, the powerful  
ecosystem approach and the charisma of the work has started to attract top-students and 15  
top visiting scientists internationally. The group has a vital network of cooperation both  
within and outside the team.  
 
2.2  
THE LOCAL COUNTERPARTS  
1: Ministerio de Obras Publicas y Comunicaciones (M.O.P.C.) (www.mopc.gov.py)  
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Role in the PESP study:  
• Principle counterpart for the PESP study and future client of WiseUse International  
and Handels & Adviesburo Visser, as envisaged investor and beneficiary of the  
clean-up of the Ypacarai Lake in Paraguay.  
• Principal participant and decision maker in the Project Board  
2: Secretaria de Ambiente (straight under the Presidency of Paraguay).  
• Counterpart for the PESP study for environmental issues; decision maker for all  
actions to be taken in relation to the feasibility of the cleanup proposals.  
 
3: The Ministry of Industry and Commerce  
• Counterpart for all economic and import matters. Responsible for funding after a  
positive feasibility study  
The “Ministerio de Obras Publicas y Comunicaciones” (M.O.P.C.) has been appointed by  
the Paraguayan Government to act as the leading ministry for the present project  
regarding the cleanup of the Ypacarai Lake. It is this ministry that has a long record in  
organizing and executing larger infrastructural projects (see: www.mopc.gov.py). Its Vice 
Minister, Ing. Hildegardo Gonzalez Irala (now replaced after the last presidential elections)  
is personally involved in all decisions and is the most important decision maker related to  
the project. The Vice-Minister has expressed a mayor interest in the project. For the  
present project the MOPC is assisted by the “Secretaria de Ambiente’ (SEAM)”, or  
Ministry of Environment (www.seam.gov.py).  
This ministry is directly under the Presidency of Paraguay, and within its short existence  
(7 years now) has prepared the legislation of several laws and decrees for the protection  
of the biodiversity in Paraguay. To facilitate future exports to Paraguay the Ministry of  
Industry and Commerce (REDIEX, www.rediex.gov.py) is fully involved (and has even  
contributed financially, through their contract with UNDP, to the first pilot study with the  
biocatalyst). The responsibility of the project lays, as stated, for 100% in the hands of the  
M.O.P.C., while all other mentioned ministries cooperate, according to their legal status. 16  
 
3 PROBLEM ANALYSIS  
Wise Use International bv was contacted in January 2007 by the Ministry of Industry and  
Commerce (REDIEX) to be informed about the possibilities to clean biologically the  
Ypacarai Lake (Lago Azul, the blue lake as called by the Paraguayan people, most  
probably by the reflection of the blue skies) with its bio-catalyst “PoCo”. The Ypacarai  
Lake is an unique lake in Paraguay of size and importance in ecological, tourist, and  
hydrological sense. It has been higly polluted throughout the last decades, merely by the  
uncontrolled input of industrial and urban waste water. Most of the waste water of the  
capital Asunción are lead into the river Paraguay. However, through the urbanization, i.e.  
the increase of the suburbs of the capital, the waste water is now also entering the  
Ypacarai hydrological basin and as such resulted in an enormous increase in pollution of  
the lake and its surrounding wetlands. 
  
Yet for more than 10 years the Government of Paraguay has tried to find a cost-effective  
solution to the pollution problem of the Ypacarai Lake. In cooperation with the Japan  
Agency for Development Cooperation (J.I.C.A.) several possible solutions have been  
presented, but never cost-effective. In view of the relatively large size of the lake, but also  
the shallow depth (max. 3 to 4 m in the middle part by continuous sedimentation) the s.c.  
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environmental dredging may not be regarded as cost-effective as the introduction of  
specially designed dredging equipment involves quite high costs. The latter has been  
confirmed by one on the leading (Dutch) dredging companies who performed a special  
study in 2001 to the lake.  
In principle two simultaneous problems exist:  
1. Wastewater treatment before entering the lake;  
2. The cleanup of the lake water body itself.  
As the degree of refreshing of the lake water (estimated at more than 3 years) is quite low  
(by the relative low hydraulic gradient of the lake basin) it will take long time before the  
effect of a clean water inflow restores the natural biological balance (estimated to be more  
than. This effect will also been retarded by the existing (partly anaerobic) lake bottom  
black sludgy, sometimes sticky, sediments.  
Ad 1.  
The Government of Paraguay has entered an agreement (of understanding) with the  
“Venetian low-land authorities” although the University of Padua to perform a study to map  
all types and magnitudes of polluters of the Ypacarai lake basin. This should lead to the  
design of a s.c. marginal collector scheme which leads to a series of wastewater plants.  
The above mentioned authority through its Italian Government has already expressed its  
willingness to cooperate financially.  
Ad 2.  
Simultaneous but separate to item 1.) it has been agreed that the only solution, regarded  
as cost-effective, will be the proposal by Wise Use Int. bv to restore the biological  
unbalance (pollution) in the lake by means of the bio-catalyst PoCo and the specially for  
this project designed equipment of Handels & Adviesburo Visser. 
 
 
 

Figure 3-1 Location Ypacarai lake Paraguay  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(urbanization areas marked in yellow)  
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3.1  LITERATURE REVIEW  
1: Stormwater pollution control ponds and wetlands July 1998 by Ian Lawrence & Peter Breen 1  
Table 3-1 Classes of urban pollutants and their potential impacts on receiving waters Impact on 
environmental values Pollutant Nuisance plant growth (including algae) Nutrients, particularly 
phosphorus and nitrogen Oxygen depletion of waters Hydrocarbons (chemical oxygen demand)  
Organic materials (biological oxygen demand) Light modifying substances Suspended solids (soil 
particles, organic material) Toxicants impacting on the physiology of plants and animals  
Heavy metals (chromium, copper, lead, zinc), pesticides Pathogens, potentially impacting on human  
health Faecal bacteria, viruses. 
 
The sedimentation of organic material discharged by a storm /heavy rainfall event leads to  
rapid growth of the benthic microbes that normally feed on decomposing organic material  
at the bottom of the pond or wetland. Their growth depletes oxygen in the water column  
and sediments, with the potential to create anaerobic conditions. If organic material  
remains after the oxygen has all been used up, further microbial growth leads to the  
transformation of a number of pollutants (such as nitrate, ferric iron, sulphate) and their  
release (as ammonium ions, nitrogen, phosphate, hydrogen sulphide) back into the water  
column in soluble or gaseous forms. Soluble forms are highly available for uptake by  
biota; gaseous forms are lost to the atmosphere.  
 
1 Stormwater pollution control ponds and wetlands July 1998 by Ian Lawrence & Peter Breen. 
Cooperative research centre for fresh water ecology, Australia. ISBN 1-876144 20 318  
This release can significantly offset the interception performance of the pond or wetland. It  
is more likely to occur in ponds that are too small for their purpose or in which the BOD  
load is not well distributed across the pond area, or in ponds that can suffer stratification.  
Stratification enhances the likelihood that reducing conditions will occur. Research  
indicates that turbid pools, ponds and lakes are highly susceptible to thermal stratification  
under typical summer conditions throughout temperate areas. Stratification (formation of  
layers of different density and/or temperature) blocks the transfer of oxygen from the  
water surface to the sediments to replace the oxygen used up by BOD during the  
decomposition of organic material. However in (sub)tropical conditions this stratification is  
less observed.  
 
Wetland water quality and ecology  
Many of the changes observed in sediment processes during wetting and drying cycles  
occur as a result of the significant differences between aerobic and anaerobic  
decomposition processes. Decomposition in aerobic conditions or during drying phases  
occurs through the action of a range of organisms including invertebrates, fungi and  
bacteria. Aerobic decomposition is an efficient process resulting in near complete and  
rapid degradation of organic material, high energy yields and high assimilation rates.  
Decomposition in anaerobic conditions during the wet phase occurs almost entirely  
through the action of anaerobic bacteria. Fermentation is the major anaerobic  
decomposition pathway and it results in slow, incomplete degradation of organic matter,  
low energy yields and low assimilation rates.  
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The main end products of organic decomposition in well drained soil are carbon dioxide  
gas (CO2), nitrate (NO3 - ), sulphate (SO4), and a small amount of resistant residues (soil  
humus). In submerged soils the end products are CO2, hydrogen gas (H2), methane gas  
(CH4), ammonium ion (NH4 - ), hydrogen sulphide gas (H2S), amines, mercaptans and a  
large proportion of partially humidified residues (peat) (Ponnamperuma 1972, 1984). The  
organic or peat soils of many permanently inundated wetlands are evidence of the  
incomplete decomposition process. 
  
In-wetland interception of pollutants  
Perennial wetlands intercept dissolved and colloidal forms of nutrients associated with  
attenuated flow or base flow. The benthic biofilm adsorbs colloidal nutrients and transfers  
them to the sediments, while dissolved nutrients are primarily taken up by the benthic and  
epiphytic algae. Adhesion of fine particles onto vegetative surfaces may also play an  
important role in wetland interception. The macrophyte substrate and biofilm treatment  
zones and the macrophyte humus accumulation— adsorption treatment zones are  
essential for successful treatment of these forms of pollutants.  
 
Ephemeral wetlands When storm runoff is infrequent, or in areas naturally subject to  
periodic flooding, ephemeral wetlands may be appropriate to control pollutants. In  
ephemeral wetlands the pollutants are intercepted mainly by adhesion to vegetative  
surfaces and sedimentation (enhanced by evaporation, evapotranspiration and leakage of  
the ponded water into the groundwater). As in other wetlands, microbial and vegetative  
processes incorporate sedimented materials into the soil forming the bed of the wetland.  
As the ephemeral wetlands and their sediments dry out, the sediments’ aeration (oxygen  
supply) improves, increasing the rate of decomposition of organic material and assisting  
the long-term management of nutrients The wetting and drying cycle is central to the  
sedimentary processes in ephemeral wetlands.  
 
Flooding reduces the oxygen diffusion rate in the sediments by a factor of 104,  
altering a number of redox reactions and changing the pathways of biological  
metabolism from aerobic to anaerobic.  
 
The breakdown of molecules by hydrolytic enzymes is the critical process that determines  
the rate of decomposition of organic materials: in this process, large organic molecules 19  
disintegrate to a size which bacteria are capable of assimilating (Lock 1994).  
 
Macrophytes continually supply organic material to the biofilm in their root zone.  
This supply maintains the concentrations of enzymes that hydrolyse polymeric  
material in the near-plant biofilm. In bare sediment areas (the bare lake bottom like  
in the Yapacarai Lake, note: WiseUse), the enzyme concentrations in biofilm are  
much lower.  
 
Macrophytes are important also because they transfer oxygen to the sediment via their  
rhizomes.  
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There are few reports of the rates at which carbon or nutrients are taken up by  
biofilm in freshwater ponds, wetlands and lakes. Take-up rates for dissolved organic  
material are reported as ranging from 3 to 1000 mg/m2/hr for river epipelon layers. In  
wastewater biofilm systems (trickling filters, maturation ponds), on the other hand, take-up  
rates range from 60 to 400 mg/m2/hr Since ephemeral wetlands have a long retention  
time, researchers assume that most of the pollutants captured from an event are retained  
within the ephemeral wetland system.  
 
Some remarks on the Water Hyacinth: (Camalotes in South America) These are also  
present at the inlets and outlets of the Ypacarai Lake. The water hyacinth spreads in  
water environments such as bays and inlets with the following conditions: quiescent water;  
shallow depths ( < 6m); bed surface covered with deposited sediments rich in organic  
matter and availability of key mineral elements namely nitrogen and phosphorus in the  
nutrients. Chemical composition Water hyacinth comprises 95 per cent water and only 5  
per cent dry matter of which 50 per cent is silica, 30 percent potassium, 15 per cent  
nitrogen and 5 per cent protein.  
 
From the unique chemical content of the water hyacinth, its beneficial uses are limited.  
The water hyacinth:  
- cannot be used as a livestock feed because it contains too much silica, calcium  
oxalate, potassium and too little protein.  
- cannot be directly used as a fertilizer because its C:N ratio is too high necessitating  
addition of N-fertilizer.  
- cannot be used poor raw material for paper, mats or ceiling boards because its fibre  
length is too short, A few beneficial uses have been identified but the  
- Large scale production is uneconomical when compared with the negative effects  
attributed to the water hyacinth field. Such beneficial uses include biogas production  
and removal of heavy metals from industrial pollution when water passes and is  
sieved by the water hyacinth fabric.  
 
Under favourable conditions the population of water hyacinth doubles between 5 – 15  
days.  
If completely undisturbed its biomass weighs 25kg per square metre or 400 tonnes  
per hectare. Each flower produces a seed pod which can contain upto 200 seeds. The  
seed can remain viable for upto 15 years in water, silt or mud. The plant can also  
propagate vegetatively by sending out runners into the water which produces daughter  
plants that can reproduce at about the 2-week stage.  
 
Removing aquatic plants but no sediments:  
The aquatic plant community may reduce the concentration of nutrients in the water  
column but it did not significantly affect the sediment concentrations. Harvesting the  
hydrophytes removed the equivalent of 58–88% and 39–78% of the nitrogen (N) and  
phosphorus (P) load associated with the water column, respectively. In contrast, the  
harvests accounted for only 1–2% of the N and P load associated with the sediments  
Some notes on macroinvertebrates (in the biofilm of wedlands and lakebottom).  
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Historically, their abundance and diversity have been used as an indicator of ecosystem  
health and of local biodiversity. They are a key component of the food chain. Most indices  
that are used to determine water quality rank the various forms of benthic 20  
macroinvertebrates with respect to pollution sensitivity. The presence of pollution sensitive  
macroinvertebrates indicates that the body of water is healthy.  
 
Alternatively, the excessive  
presence of pollution tolerant macroinvertebrates indicates poor water quality. Ideally, a  
healthy body of water will hold an abundant and diverse macroinvertebrate population.  
The macroinvertebrates traditionally seen as being pollution sensitive include: mayflies  
(Ephemeroptera), caddisflies (trichoptera), and stoneflies (Plecoptera).  
 
The macroinvertebrates that have been traditionally considered pollution tolerant include:  
aquatic worms (Oligocheata), leeches (Hirudinea) and non-biting midges or commonly  
known as "blood worms" (Chironomidae). Flow, food, habitat and water quality are the  
primary determinants of macroinvertebrate abundance and diversity.  
 
Food sources  
include phytoplankton, biofilms (i.e. the layers of bacteria or other micro-organisms that  
cover submerged surfaces) and terrestrial organic material (e.g. leaves) that enter the  
water from the riparian vegetation. Major predation occurs from other macroinvertebrates  
and fish. Key habitats for macroinvertebrates are the benthic sediments, aquatic  
vegetation and woody debris.  
 
2: The restoration of the water quality of Lake Rodó, Montevideo Uruguay 
 2 Lake Rodó is a very small lake in Montevideo and possees a turbid system, a condition  
attributed to algal biomass. The proximal source of the eutrophication was stormwater  
discharges from an ill-defined urban area.  
 
An attempt was made to restore the water quality of Lake Rodó, the first time this has  
been done in Uruguay. In spring 1996 it was drained, sediments were removed and  
stream inputs were diverted. Groundwater was used to re-fill the lake. Due to its high  
nutrient concentration a re-circulation system was designed, pumping water from  
associated pools covered with free-floating plants.  
 
2. After the lake was refilled, the system was characterized by oxygen saturation or over 
saturation, neutral to basic pH, and high phosphorus, nitrogen and silicate concentrations.  
Ratios of total nitrogen (TN):total phosphorus (TP) and chlorophyll a (Chl a):TP indicated  
that phosphorus was the primary limiting nutrient during the period of groundwater supply.  
Once groundwater pumping had ceased, there was a decrease in TN:TP and Chl a:TP  
ratios, suggesting N-limiting conditions prevailed in some periods.  
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3. Before restoration, the phytoplankton community was dominated year-round by  
Planktothrix agardhii; since restoration the community has been more diverse. This  
change has favoured grazing by mesozooplankton, and the onset of clear-water phases in  
spring.  
 
4. Abundant populations of small omnivorous fish maintained a high predation pressure  
on zooplankton, restricting the abundance of large-bodied herbivores, which, in turn,  
allowed an increase in phytoplanton biomass and a decrease in water transparency.  
Based on this observation, together with the phosphorus concentration and the low  
abundance of filamentous cyanobacteria compared with previous studies, we suggest that  
top-down control has played a key role in increasing transparency in Lake Rodó.  
 
5. A nutrient reduction programme, by the mechanical harvest of floating plants, and a  
removal of small omnivorous fishes and stocking strictly with piscivores, could be key  
factors in the achievement of a stable clear-water phase.  
2 Aquatic Conservation: Marine and Freshwater Ecosystems Volume 11, Issue 1, 2001. Pages: 31-44  
Limnological changes in a sub-tropical shallow hypertrophic lake during its restoration: two years of 
a whole-lake experiment F. Scasso *, N. Mazzeo, J. Gorga, C. Kruk, G. Lacerot, J. Clemente, D. 
Fabián, S. Bonilla Sección Limnología, Facultad de Ciencias, Universidad de la República, 
Montevideo, Uruguay 21  
However, if blooms of Microcystis or other similar genera occur in summer, additional  
measures (e.g. reduction of the hydraulic residence time) will be needed to improve water  
transparency.  
 
3. The structuring role of macrophytes on trophic dynamics in shallow lakes  
under a climate-warming scenario.  
3 A drastic reduction of external nutrient loading seems to be the best method for restoring  
small or large subtropical and tropical lakes, but the scientific basis (e.g. nutrient threshold  
levels) to make decisions remains limited. Focus may well have to be on reducing external  
N loading as nitrogen has often been found to be the limiting nutrient for phytoplankton  
growth in tropical lakes (Lewis, 1996).  
 
For small and large shallow lakes, the best strategy for improving the environmental state is 
external nutrient loading reduction.  
Like small lakes, large shallow lakes also may respond strongly and quickly to loading  
reduction. For smaller lakes resistant to nutrient loading reduction, physico-chemical and  
biological methods may enhance recovery. However, these methods are unlikely to be  
feasible in large shallow lakes (costwise note: WiseUse).  
 
Sediment removal and chemical treatment, in particular, are less attractive because:  
a) sediment transport and storage on land (if removed) will be expensive;  
b) there is a large risk of sediment redistribution from resuspension;  
c) the sediment P pool (Phospate ??) often is relatively small in large lakes  
Fish manipulation also may be impractical because:  
a) the large size makes it difficult to obtain a strong effect on the target fish  
population;  
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b) fish population is among the fi rst to respond to nutrient loading reduction, and  
natural changes in fish stock become diffi cult to discern in large lakes.  
 
Differences in biological interactions in cold temperate versus warm temperate 
subtropical-tropical lakes make it difficult to apply cold temperate biological restoration  
methods to warm lakes. Warm lakes often have prolonged growth seasons with a larger  
risk of long-lasting algal blooming and dense floating plant communities, higher  
dominance and abundance of small fish, higher fish aggregation in vegetation (loss of  
zooplankton refuge), more fish cohorts per year, and more omnivory by fish and less  
specialist piscivory.  
 
Warm lakes differ in trophic structure depending on their location in wet or dry regions,  
and on temperature and precipitation changes. Both (sub)tropical and Mediterranean  
lakes are very sensitive to changes in waterlevel (Coops et al. 2003, Mazzeo et al. 2003).  
Hydrological changes can deeply affect water transparency, the development of  
submerged plant, the structure of the fish communities, and salinity.  
 
These characteristics have to be seriously considered when designing restoration strategies for 
specific lakes.  
A higher importance of nutrient loading for the functioning of warm lakes than in  
comparative temperate lakes has been found in field studies in Mediterranean lakes  
(Romo et al. 2004) and in an experimental study along a latitudinal gradient in Europe  
(Moss et al. 2004).  
Regardless of lake size and climate region a drastic reduction of the external  
nutrient loading seems to be the best way forward for restoring eutrophic lakes.  
However, the scientific basis on which to decide either restoration (such as the targeted  
3 PhD thesis, 2006 Mariana Meerhoff Department of Freshwater Ecology:  
 
Department of Biological Sciences,  
University of Aarhus. Denmark22  
nutrient and fish threshold levels), or management (targeted water level due to water  
extraction or irrigation) strategies, is still very limited for warm lakes.  
 
Comments by WiseUse on some aspects mentioned in the literature Review.  
The Ypacarai Wetlands are partially ephemeral (dry during dry periods) and partially  
perennial. This makes them of vital importance as a first bufferzone against pollution.  
 
Ian Lawrence & Peter 1) write: As the breakdown of molecules by hydrolytic enzymes is a  
critical process that determines the rate of decomposition of organic materials and thus,  
large organic molecules disintegrate to a size which bacteria are capable of assimilating  
(Lock 1994). The biocatalyst PoCo’s function is just to stimulate this process. The bare  
lakebottom of the Ypacarai lake has probably very little Macrophyte activity. Also this is  
important to be re-activated as microphytes are important because they transfer oxygen to  
the sediment via their rhizomes.  
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The waterhyacinth is present in the Ypacarai lake but (still) not abundant. The wind and  
wave action pushes it towards the outlet of the Rio Salado and the inlet of the Yuqury  
stream. Reducing the nutrients is therefore important.  
 
All recommendations written in the PH.D thesis of Mrs. Mariana Meerhoff 3) imply that the  
only feasible solution is the reduction of the P and N load. This prevention method seems  
positive and necessary. However the recuperation of the lake itself without doing anything  
to the lakebottom is not a question of 1 or 2 years, but takes much more time.  
 
If a biocatalyst can stimulate the (mostly anaerobic) biofilm of the lakebottom, then it is worth  
trying. Quite positive effects have been reported from the experiments in the semi 
confined pond next to the lake. The effect of introducing the biocatalyst in the lake bottom  
sediments could provoque the critical process of moleculair breakdow of the organic  
sediments of the lakebottom by hydrolysis.  
 
Meerhoff writes: “However, the scientific basis on which to decide either restoration (such  
as the targeted nutrient and fish threshold levels), or management (targeted water level  
due to water extraction or irrigation) strategies, is still very limited for warm lakes.”  
The best solutions are not invented by waiting on sound scientific basis, but to provide  
their basis by experimenting (Note WiseUse: preferably on a scientific well designed  
basis).  
 
3.2 PREPARATORY ACTIVITIES PERFORMED BY WISEUSE  
In determining the feasibility of the developed biocatalyst in a (sub)tropical environment  
and more specifically in the Ypacarai Lake, a series of first pilot tests took place in March  
2007 at the laboratories of the “Universidad Nacional de Asunción”, faculty of biochemistry  
(CEMIT). All tests have been performed by a Wise Use biochemist in cooperation with the  
University personnel, with presence of several engineers of the cooperating ministries.  
The purpose of this pilot study was to confirm the efficacy of PoCo i.e. bio-catalyst to  
decrease the pollutant levels in the Ypacarai Lake which will help to clean up the Lake.  
 
3.2.1 THE OBJECTIVE OF THE LABORATORY TESTS CARRIED OUT IN THE PILOT STAGE  
As every lake or river contains its own biodiversity and chemical compounds  
(constituents) it is every time necessary to prove the catalysing effect of PoCo in the  
target area; both in an aerobic and in an anaerobic environment. More precisely: to  
determine if a positive effect could be proven, where important micro organisms could be  
reactivated, multiply, and further help to restore the ecological balance and to improve 23  
water quality in a short specific time period. This results then in safe lake water for both  
intake and recreation.  
The efficacy of PoCo was proved in the pilot studies to some extent, with a reduction in  
pathogenic micro-organisms (fecal coliforms and salmonella) and increase in dissolved  
oxygen levels to the maximum possible level thereby restoring the flora and fauna of the  
ecosystem.  
The report of the pre-PESP Pilot studies and its conclusions is annexed to this report. The  
pilot test series were financed by Wise Use and through the Ministry of Industry and  
Commerce (REDIEX) through UNDP funding.  
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3.2.2 MASTER PLAN OF ACTIVITIES  
The biochemical cleanup of the Ypacarai Lake is proposed on the basis of a master plan,  
and contains the following activities:  
• Within a 5 years period all sewer lines within the hydrological Yapacarai basin will be  
diverted to marginal collectors and to water treatment plant(s). These projects /  
works will be designed, executed and funded by Paraguay itself.  
 
• The ‘Secretaria de Ambiente’(SEAM) already mapped around 150 small and  
medium large polluting companies. Some of them, identified as mayor polluters,  
have already been ordered to install (or repair their existing) treatment installations.  
The major polluters are slaughterhouses, leather-, oil- and food processing, paper,  
and few small scale metallurgical industries.  
 
• The present water treatment plants for drinking water in San Bernardino and San  
Lorenzo have to be upgraded according to modern standards.  
 
• In 2003 the organization “Fundapueblos” has introduced a special programme to  
promote the environmental importance to all mayors and councillors of the  
surrounding villages. This programme continues during the cleanup, with emphasis  
on prevention and public environmental awareness.  
 
• In cooperation with the University of Padua (Italy) and the s.c. Authority of the  
Venezia Basin a masterplan has been proposed to clean the surrounding wetlands  
via “phyto-remediation” reinstating their buffering capabilities to pollutants. Part of  
this is closely related to the installation of marginal collector network.  
 
• The cleanup of the Ypacarai Lake itself by the application of the bio-catalyst of Wise  
Use and using the special designed hardware of Handels & Adviesburo Visser. The  
complete engineering and application will be done by the Dutch Consortium and will  
be proposed to the client on a turn-key basis.  
 
3.2.3 HIGH LEVEL DESCRIPTION OF ACTIVITIES PARTIES INVOLVED  
AEW (Wageningen) activities in the PESP-proposal Lago Ypacarai  
 
Introduction  
Lago Ypacarai suffers from ongoing pollution through discharge of untreated urban waste  
water. The urban and industrial effluents can contain high concentrations of nutrients,  
large amounts of sediment, oxygen-consuming wastes, pathogens and a whole palate of  
toxic substances (heavy metals, oil and pesticides). The high nutrient loads promote 24  
harmful cyanobacterial blooms and the accumulated organic matter might cause severe  
oxygen depletion. The variety of water quality problems can be harmful to humans and  
cattle, limit recreational activities, and decrease fisheries.  
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WiseUse International BV (The Netherlands) has proposed a restoration of the Lago  
Ypacarai through application of the biocatalyst “PoCo”. However, management and  
restoration of the damaged aquatic system effectively, requires more research and  
knowledge than has been gathered up to now. The AEW group will contribute to the  
scientific research through cooperation with scientists of the University of Asuncion,  
through training/coaching of PhD-students, and advising/consultancy by in-house experts.  
 
WiseUse International and Handels & Adviesburo Visser:  
Application and quantity control of PoCo within the test area of the Ypacarai Lake:  
The application of the product PoCo is already explained in chapter 3.1.1 PoCo acts as an  
Organic Stimulators which accelerates/boosts the growth of micro-organisms in a natural  
way by supplementing micro-nutrients and trace elements which helps to enhances the  
rate of Microbial and Bio-Chemical Reactions. In other words PoCo promotes maximum  
possible degradation of complex organic compounds to simpler ones resulting in a well  
balanced and natural microbiological environment. However this application of the Bio 
catalyst should be monitored carefully and scientifically guided. This is why the below  
stated cooperation with the University of Wageningen and the University of Asunción is of  
the greatest importance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



- WISEUSE INTERNATIONAL BV- 

Page 48 of 310 

3.3  
RESEARCH  
The tests carried out in the laboratory of CEMIT with the product “PoCo” did and could not  
fully meet the required scientifically standards since it only was carried out to get the  
preliminary information of how the project should be executed; i.e. to design the plan of  
action to clean up the Ypacarai Lake. Controlled in-situ experiments are essential and  
should at least test the effectiveness and possible side-effects of the product. Moreover,  
the objective is restoration of the damaged lake, which requires a comprehensive problem  
description of the problem, studies on several potential restoration measures, including  
controlled experiments at different scales, and above all elimination of incoming  
pollutants.  
1) Description of the in-lake situation: A first impression will be obtained by Ir. Kosten  
during her first visit to the lake. Keywords are: Nutrient balance, hydrology, sediment  
thickness and composition (including micro-pollutants and heavy metals), 25  
phytoplankton composition with emphasis on toxic cyanobacteria, and standard  
limnological data.  
 
2) Experiments with PoCo: So far, Poco has been tested on sludge reduction in large  
tanks. It remains to be tested on a real scale whether PoCo improves the overall water  
quality. Release of nutrients or other bio available compounds from the sediment  
might have an effect on water quality. In this the high phosphate concentrations found  
in the above mentioned large tank study need to be taken seriously as they might  
promote harmful cyanobacterial blooms. Investigators should especially focus on the  
release of nutrients and pollutants and test the product in combination with other  
products (such as phosphate fixators).  
 
3) Experiments with alternative measures: Inasmuch as the success of Poco can not be  
guaranteed a priori, and perhaps other measures or treatments are needed separately  
or in combination with Poco, the scientists ould include alternatives (such as dredging)  
in their design, which also includes the possibility of treating only parts (recreational  
area) of the lake.  
 
4) Beside the experiments in laboratories, trusted and tangible results can be obtained  
performing in situ, thus in the lake it self. Criticasters complain about the small scale of  
the laboratory tests. They do not represent a real situation because there is not a  
complete equal environmental situation in the lab that simulates the lake’s. Therefore  
Wise Use and CEMIT agreed upon the execution of a real scale test in the swimming  
pools of the Nautic Club, which is directly connected to the lake. Besides the effect on  
growth of algae’s and coliforms, the sediment and the physico-chemical parameters of  
the treated water will be analysed.  
.  
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3.4 THE PROJECT’S OBJECTIVES AND DELIVERABLES  
Table 3-2 Project objectives and deliverables 
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4 TECHNICAL OBJECTIVES  
4.1 ACTIVITIES CARRIED OUT IN THE NETHERLANDS  
4.1.1 ASSESSMENT IN SITU APPLICABILITY BIO-CATALYST  
In February 2007, Wise Use has conducted its first laboratory tests in cooperation with  
CEMIT targeting the nature and extent of the lake pollution. The chief pollution stems from  
the untreated pollution in the lake. The water is polluted with high concentrations of  
colform bacteria’s and blue algae that produce cyano bacteria’s.  
The POCO product that will be used therefore differs from the standard product as these  
high concentrations are not common in the Netherlands. The bespoke Poco product was  
sent to Paraguay. WUR also received one liter of this special product.This adapted  
version of Poco contains additional components that ensure a quick reaction in the pool  
water.  
 
4.1.2 ENGINEERING MIXING STATION, POCO SUPPLY UNITS AND SELF PROPELLED  
PONTOONS  
PoCo will be delivered on site in a concentrated liquid (F-10 concentration) along with  
small mixing installation, this will help to prepare the ready to use end product at site.  
A small mixing installation will be supplied. The product PoCo will be delivered on site in a  
concentrated liquid (F-10 concentration). This means that on site some processing has to  
take place to produce the ready end product.  
The mixing plant consists of storage tanks for half-fabricates, a mixing pump, a small  
treatment installation on the basis of reverse osmosis with UV-sterilization and storage  
tanks for the end product, ready to be used. 
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P.S.U. (PoCo Supply Unit)  
The Poco supply unit contains various components, a.o. a dosing pump, a transportable  
stainless stell tack with valve and required instrumentation for measurements of flow, time  
and level of the tank. The dosing pump uses low level of energy which can be generated  
with a sun panel producing 12 Volt DC. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Self propelled pontoons.  
As it never can be the intention to introduce PoCo in the future in an uncontrolled way into  
the lake, it is therefore of the greatest importance to quantify the dose and to determine  
the exact locations and depths of the products introduction.  
Not every random location is suitable. To establish the quantities of the product and the  
locations a good knowledge of the lake geometry and its internal water currents is  
obligatory. Hydrological sources indicate that the lake water refreshment may take about 3  
to 5 years (depending of the annual precipitation). As stated above, the polluted bottom  
sediments also have to be taken into account, implying an introduction of the product  
PoCo in both the lake water and into the mostly sludgy bottom sediments.  
To realize this, special designed “flatbottoms or self propelled pontoons” will be used,  
each equipped with an electric aggregate for “aeration plates” and dose units. It is  
estimated that 2 flatbottoms are necessary, each of them navigating according to a fixed  
pattern across the lake to inject PoCo into the (mostly) anaerobic sludgy bottom  
sediments. The flatbottoms will be provided locally but the apparatus will be designed and  
delivered by Handels & Advies buro Visser.  
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As stated, existing water currents will be taken into account. All three flatbottoms will  
cover an area and introduce the product. Mostly semi-circular manoeuvring will be done,  
from outside to inside. The highest concentration of polluted sludge is in the middle and  
western side of the lake, as an effect of wind and currents. Water depths are between 1  
and 3 to 4 meters and the average thickness of the polluted anaerobic sludge is estimated  
to range from 0.2 to 1.5 m. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

If the injection into the sludgy bottom sediments is difficult to realize, alternatively the end  
product Poco (on F1-concentration) may be mixed with sand and gelatine to produce a  
more heavy and sinkable form of the PoCo containing product. This will sink into the  
bottom sediments and as the gelatine slowly dissolves the contaminated water and  
sediments will be activated by the bio-catalyst.  
It is also foreseen to introduce PoCo by a specially designed PSU (PoCo Supply Unit in  
the (still polluted) upstream part of the inlets (streams) of the lake. This activates mainly  
the aerobic part of the waste water before entering the lake.  
An important factor in reducing pollution is awakening /awareness of the population and  
the factories of the need to handle waste products in a right way. But this awareness will  
be more effective if one sees the benefits of a healthy environment, with all adjoined  
economic benefits. The Fundapueblos foundation is already quite integrated in local  
primary and secondary schools by supporting any initiative serving this purpose. 
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4.1.3  EXPORTING CONCENTRATES & ADDITIVES IN ORDER TO PRODUCE POCO  
PoCo in concentrated form was sent to Paraguay to conduct the test in swimming pool of  
the club Nautico. The product had been adapted catering the special needs and  
requirements given the high pollution levels and the biochemical composition of the water  
and sediment. Moreover, it was condensed to ease the international transport, Also,  
separately, additions and reaction enhancers were added in Paraguay.  
 
4.1.4  MANUFACTURING F1 DOSES  
PoCo was sent to Paraguay was condensed to a factor 10, being, being the so-called F1  
doses. In Paraguay purified water was added transforming it into F10 (9 parts water, 1  
part F1). In total 18 liters F1 was sent to Paraguay, a sufficient quantity for the test and  
various replications. 30  
 
4.1.5 SECOND TESTS  
After studying the results of the Pilot test in March 2007, it appeared that further study was  
needed. Despite the promising results, the set up was at a too low scale (3*500 litre tanks)  
to draw definitive and incisive conclusions. It became clear that “something” happened,  
but the exact nature of this phenomenon could not be defined due to small volume.  
Following advice of CEMIT it was decided to start a large scale test in the lake and further  
laboratory investigations.  
 
1. Lake tests. It was firstly intended to create two small artificial lakes at the  
discharge of the River Yuguyry on a government owned piece of land. It was  
intended that the MOPC would dig these holes. The intention was that the  
Ypacarai aquatic situation could be mimicked. Eventually, based on costs  
considerations it was decided to undertake the tests in the Club Nautica swimming  
pools. The water in these pools are in direct contact with the lake and have the  
same biochemical content and sedimentation. The MOPC asked for permission  
and given that it was outside the tourist season, this was granted.  
 
2. Further laboratory investigation: WUR and CEMIT have given their own  
methodology to further investigate PoCo on a laboratory scale. WUR  
predominantly aims on investigating the effects of Poco on decreasing  
sedimentation. CEMIT aims on studying the Poco effect on elimination of coliform  
bacteria’s and algae. Both research institutes were responsible for their own  
protocols and should report to Wise Use their results and analysis. CEMIT did,  
WUR (AEW). The WUR (AEW) did want a much more extended test series and demanded to have  
many more variables at their disposal before they really wanted to cooperate with any in  
situ testing. Yet, as this both cost wise and within the available timeframe not could be  
realized Wise Use felt their hand rather forced and decided to continue according to  
CEMIT’s procedures.  
 
The AEW comment by letter to the EVD is depicted below. 
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4.1.6 PREPARATION OF EQUIPMENT FOR BATHYMETRIC ANALYSES (BY SOUNDING  
In 1990 a bathymetric analyse was carried out in the lake. The idea was also to include a  
similar analysis in order to obtain specific information about the sedimentation in the lake.  
Comparing the current with the older results could lead to more detailed information about  
the increase or reduction of sediment. Due to technical and financial reasons these test  
were not executed during this study and postponed to another moment, still to be defined.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.1.7 PREPARATION FOR INSTALLING PUMP INSTALLATION.  
Handels & Advies buro Visser has calculated required capacity (M3/hour) of the pumps.  
Given that about 6000 M3 content of two centrifugal pumps it is required that sufficient  
capacity to create a modest flow in the swimming pool similar to the natural flow in the  
lake. The flow ensures the dispersion of PoCo in all parts of the swimming pool. Further  
pipes and connection material were calculated too after the drawing (on scale) were send  
to the Netherlands.  
 
4.2 ACTIVITIES CARRIED OUT IN PARAGUAY  
4.2.1 ASSESSMENT IN SITU STATUS OF THE POLLUTION AND PARAMETERS DEFINITIONS  
 
 
 
 
 
 



- WISEUSE INTERNATIONAL BV- 

Page 56 of 310 

THE HYDROLOGIC BALANCE OF THE LAKE  
In a combined study the JICA (Japan International Cooperation Agency) and the  
University of Asuncion entitled: “Estudio de tasa de contribución hídrica de las 4  
subcuencas al Lago Ypacarai” 4) tried to get a better view on the hydrologic regime of the  
4 Investigación de las condiciones hidrológicas y geológicas de la cuenca del Lago Ypacarai, 
monitoreo de la cuenca del Arroyo Yuquyry. Informe final. Centro de Innovación Tecnológica. 
Facultad de Ingeniería UNA. Octubre 2005 33 Ypacarai hydrographic basin. Issues involved are the 
runoff discharge of the streams into the lake the discharge of the lake via the Salado river towards 
the Paraguay river and finally the so called Hydric Balance of the lake, both items are important 
when a biocatalyst might be applied.  
 
The fieldwork has been carried out in the subbasin Yuquyry, as the Yuquyry stream is  
heavily polluted; the course of the stream follows through many built up areas before  
discharging into the Ypacarai lake. Rulers have been installed on selected locations along  
the Yuquyry stream. During many months the water levels and flow velocities have been  
recorded to determine the discharges in m3/sec.  
 
Measurements have been carried out during more dry and wet periods. From this the Q/H  
relation (by regression analysis) is calculated. This study is important as from it the  
reaction on rainfall in the stream basin both in quantity and time (the hydrogram) can be  
defined.  
 
The most important ruler/ flow station has been installed at the downstream end of the  
Yuquyry stream just before entering the wetlands. Wetlands possess a regulating action,  
both in biochemical sense (phyto-purification) and as buffer storage.  
After a year of measuring (both during dry and wet months) sufficient pluviometric and  
hydrometric data have been recorded to define the so called Runoff Coefficients of the  
Yuquyry sub basin. On the basis of the Yuquyry sub basin Runoff Coefficients the same  
coefficients of the other sub basins have been determined to get the total Ypacarai Basin  
Runoff coefficients.  
 
The latter is in the opinion of Wise Use rather tricky as this deduction has rather some  
uncertainties and required many assumptions, see the chapter “Conclusions”.  
The calculation of the coefficients in the Yuquyry Subbasin defines, as stated, which part  
of all rainfall (stormwater) contributes to the wetlands and ultimately to the lake.  
However the extra waste water, coming from the population and the industries, and discharged to  
the stream and its tributaries is not accounted for. There are estimates, but not accurate  
enough to be taken into account. The assumption is that the extra quantity (polluted water,  
wastewater) will be 10% of the total runoff at maximum. This means that the majority of  
the polluted wastewater in the wetter period will be rather diluted, but in the wet months  
will have a quite high degree of pollution.  
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It is estimated that the industry uses and discharges actually some 10 million m3/yr; a  
large part being untreated. The domestic wastewater is, in terms of quantity, the largest as  
it wi9ll be several millions of m3/yr.  
The other sub basin (the Pirayu stream) flows through a significant less built up area, but  
carries more sediments, silt and clay (both in suspension and bottom load). The organic  
content of these sediments is not known, but as the Pirayu flows through a wetland before  
entering the lake the organic content will be rather big. This means that not all of the layer  
of organic (mostly anaerobic) sludge, sedimentated onto the lake bottom, originates from  
polluted wastewater.  
 
The Runoff Coefficients  
The pluviometric data are gathered from 3 gauge stations, one inside the Ypacarai  
hydrographic basin and two outside. In order to calculate the average rainfall in this basin  
the “Polygon Method” from Thiessen has been used. 34  
 
Rainfall and runoff analysis during the more dry period  
The total volume of the Yuquyry stream water that reaches the wetlands and finally  
discharges into the lake has been calculated by means of the recorded water heights, the  
discharges and the known rainfall data . This produces the following:  
The total runoff during the more dry period (June through September) Vrdr is calculated at: 
Vrdr= 646.324 m3 On the basis of pluviometric data (a theoretical approach) the  
rainfall for the entire Yuquyry basin can be calculated as: Vndr= 6.833.787 m3  
The Runoff Coefficient during the drier period (June through September) is now:  
Cdr = Vrdr  
= 646.324 = 0,095 (June through September)  
Vndr 6.833.787  
 
Rainfall and runoff analysis during the more wet period  
The total volume of the Yuquyry stream water that reaches the wetlands and finally  
discharges into the lake has been calculated by means of the recorded water heights, the  
discharges and the known rainfall data. This produces the following: The total runoff  
during the more wet period (October through May) Vrdr is calculated at: 
Vrnat= 2.582.447 m3 On the basis of pluviometric data (a theoretical approach) the  
rainfall for the entire Yuquyry basin can be calculated as: Vnnat= 16.643.108 m3  
De Runoff Coefficient during the more wet period (October through May) is  
calculated at:  
Cnat = Vrnat 
= 2.582.447 
= 0,155 (October through May ).  
Vnnat 16.643.108  
Analysis of both scenarios:  
1: A relatively dry year  
Sub basin Aº Yuquyry  
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Table 4-1 Runoff coefficients dry year 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A yearly volume in a relatively dry year of 41.153.866 m3 for the Yuquyry stream means  
an average discharge of 1,32 m3 /s. and: This would roughly indicate the following for the entire 
Ypacarai basin: A yearly volume of 113.844.960 m3 in the Ypacarai Hydrographic basin and thus an 
average yearly discharge of 3,61 m3 /s.35  
1: A relatively wet year Sub basin Aº Yuquyry 
 

Table 4-2 Runoff coefficient wet year  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A yearly volume in a relatively wet year of 87.603.266 m3 for the Yuquyry stream means  
an average discharge of 2,81 m3 /s. and:  
This would roughly indicate the following for the entire Ypacarai basin: A yearly volume of  
239.542.270 m3 in the Ypacarai Hydrographic basin and thus an average yearly  
discharge of 7,68 m3 /s.  
Remarks and conclusions by Wise Use on above stated study and results  
 
Remarks:  
Suppose the volume of the water body of the Ypacarai Lake (12 * 5 km and. 2 m deep!!) is  
estimated at 120.000.000 m3 . According to above stated rainfall data and runoff coefficient  
all the water of the Ypacarai Lake could theoretically be “renewed” in one (1) dry year.  
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In practice this will not happen due to the following factors:  
- Not all the water that enters the wetlands discharges really into the lake.  
 
- The infiltration and evaporation of the smaller (eastern and western) sub basins may  
reduce substantially the net discharge to the lake.  
 
- The linear correlation between the Yuquyry sub basin and the other sub basins of the  
Ypacarai Basin has its limitations (will not be linear) The dendritic pattern of the Pirayu  
stream and tributaries is quite different than that of the Yuquyry stream; the hydric  
contribution to the lake will be less than theoretically adopted in the study.  
 
- During periods of heavy rainfall the water levels in the wetlands may temporarily be  
high without a direct discharge to the lake. 
 
- The evaporation downstream of the discharge measurement stations (in the wetlands  
before entering the lake) may be high during the year, up to more than 10% of the  
recorded flow volume.  
 
- The geometry of the Ypacarai Basin may slow down the inflow of the rain water (the  
hydrograms). Especially during the drier period the (not saturated) subsoil is more  
suitable for infiltration.  
 
- The calculation of the discharge of the Pirayu stream into the lake by correlating with  
calculated factors form the Yuquyry stream (thus without in situ measurements) may  
provide figures that are far too high. The differences in geomorphology between both  
subbasins are substantial (runoff patterns, slope and subsoil).  
 
The Ypacarai Lake is situated in a geological depression, probably due to an existing  
fault. Of course this depression will be filled in by sediments (silt and clay) originating from  
the basin (hinterland). To maintain this lake as such some hydraulic control works are  
necessary. Beside the stated sediments a rather thick layer of organic sludge is present 36  
on the lake bottom. This black sludge (sometimes very sticky) originates partially from  
former lake plants (when the lake was in a more healthy condition), partially from the  
wetlands and the industrial and domestic (organic) waste (suspended and then  
sedimentated).  
 
The mostly contaminated anaerobic sludge could maybe be reactivated by  
the biocatalyst, after which parts will be emerged to the surface and will be ready for  
collection or dissolve in the lake water.  
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Conclusions:  
1. The model presented shows that both in a dry and in a wet year the rainfall in the  
Ypacarai basin might be sufficient for a complete renewal of all the lake water  
body. As above stated this (theoretical) conclusion is incorrect due to the many  
factors that influence the yearly discharge volume.  
 
2. Internal currents within the lake are not well known:  
- the horizontal current (wind driven).  
- The vertical or upwelling currents by for instance differences in temperature  
and concentration.  
 
3. The present study (2005) from the UNA and JICA indicate that a cleanup of the  
complete Ypacarai Lake water body by natural renewal (auto regeneration by  
rainfall in the basin) plus the contaminated bottom sediments will take a long time.  
The auto regeneration might only then be successful if the polluted water inflow  
can be stopped.  
 
4. The application of a biocatalyst (if successfully tested) for both lake water and lake  
sediments is necessary to generate the necessary biochemical boost for  
recuperation. However this only will be successful if small “treatment plants” or  
treatment stations are set up where the stream water receives it first boost (located  
at the downstream end of the stream, but before entering the wetlands). Even a  
normal aeration will help, but combined with a biocatalyst the first “drive” will be  
much more effective.  
 
5. This first Yuquyry treatment station might be located at the crossing of the road  
(connecting the “compañías de Yuquyry (Luque)” and “Valle Pucu (Aregua)”) and  
the Yuquyry stream.  
 
Whenever it is decided to divert (temporarily) the downstream end of the Yuquyry stream  
straight to the Rio Salado (and then to the Rio Paraguay) one has to bear in mind that this  
could mean a partial destruction of the wetlands (north of the Ypacarai lake). This idea  
should be carefully elaborated and analyzed and for sure is in an environmental sense not  
the favorite option.  
 
As stated above: This first Yuquyry treatment station might be located at the crossing of  
the road (connecting the “compañías de Yuquyry (Luque)” and “Valle Pucu (Aregua)”) and  
the Yuquyry stream. Some historical data on discharges and velocities are given below.  
As one might notice, these values are somewhat higher than the recent calculated ones.  
The measurement apparatus and calculation method are probably somewhat different. 37  
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Table 4-3 Historic data discharges  
More recent data by the mentioned report of 2005 (see footnote 1) 
 
Table 4-3 Recent data discharges 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

These data once again prove one of the hydraulic “laws” that the mean or average  
velocity in a non-confined flow depends largely on slope of the valley. The data shows that  
even with high discharge due to an intense thunderstorm the average velocity does  
increase, but reaches a critical velocity (Reynolds /Froud) after which it inundates the  
margins.  
 
4.2.2 DESCRIPTION CONTROLLED TESTS WITH POCO  
The recent 2007 report from Rediex has been used as data source for the determination  
of the analysis of the current pollution. pollution. The main objective is the gather special  
required information, translate it o the technical equipment, bio catalyst needed and finally  
the running cost for the completion of the project i.e. clean up of Ypacarai Lake.  
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4.2.2.1 ANALYSIS SEDIMENTS AND WATER QUALITY 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 

 
Some existing data on sanitation within the Ypacarai Basin. 
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Figure 4-1 Ypacarai Basin  
Striking is that around 25% of all people within the Ypacarai Basin are connected to  
running (tap) water. However only the bigger villages (those near the capital Asuncion)  
are connected to a sewage system. Given the above stated figures, this means that for  
domestic wastewater around 50% of the people have a septic tanks or sewage pit. In  
normal conditions this prevents the contamination of the streams like the Yuquyry. The  
only thing is: “what happens if the pit is full”; will it be emptied and centrally treated or just  
dumped ??  
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Available data from other sources:  
JICA (Japan International Cooperation Agency) did in 2004 and 2006 some chemical  
analysis on samples from the Yuquyry Stream. Fig.4.2.2 shows how the Yuquyry stream  
and tributaries are flowing through built up areas, of which San Lorenzo and Luque and  
Capiata relatively quite populated, see table below.  
 
Table 4-5 Population data  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This means that actually some 710.000 people live in the Ypacarai Basin. The industries  
involved are mainly slaughterhouses (cows and pigs) and the leather tanning industry.  
Table 4.2.2.3 shows an example of the volumes industrial wastewater (treated/untreated)  
that is discharged into the wetlands and finally into the lake (on a daily basis). 
  
Table 4-6 Waste water discharges industry 
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Apart from the industrial wastewater is the domestic wastewater. The table below shows  
an indication of the values concerned with domestic wastewater loads. 
 
Table 4-7 Loads domestic discharges 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Analysis of the water quality, both in the Yuquyry stream and the lake surface water have  
been carried out by JICA, and provide the following data (excerpted and assembled from  
non-published information) 
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4.2.3 ANALYSIS OF HYDROLOGIC ASPECTS YPACARAI LAKE  
There are two major inlets for the lake; one is situated in the north-western part of the lake  
(the Yuquyry Stream). This stream enters the lake via a wetland in front of the lake. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Yuquyry entrance to the lake  
The other inlet is situated in the southern part (Pirayu Stream), and enters also via a  
series of wetlands. The Salado River (at the north-eastern side) is the outlet of the lake  
and discharges into the Paraguay River. About 80 % of the total pollution is due to  
Yuquyry stream, carrying domestic sewer products as well as industrial waste water with  
derivatives from slaughterhouses, leather-, oil- and food processing industries.  
The other 20 % of the pollution is due to the influx of the Pirayu stream, which is mainly  
responsible for the influx of sediments. Some parts of the lake are covered with weeds  
such as Eichhornia crassipes (Water Hyacinth); Pisita stratiotes (Water Lettuce) etc.  
These weeds reproduce through vegetative propagation and growth is greatly enhanced  
by high nitrogen, phosphorus and potassium levels.  
 
This creates adverse effects on water quality and reduction in biodiversity which will result  
in depletion of dissolved oxygen. Reduction of dissolved oxygen creates direct impact on 42  
the microbial activity of the micro-organisms resulting in incomplete degradation of the  
organic load & increase in the contamination levels. The top layer of the lake (about 0.5  
meters to 1 meter) is probably aerobic and the bottom (biofilm) will be rather anaerobic.  
The natural contamination load in the lake water is low, but the Industries and domestice  
wastewater increase the pollution considerably (contamination load), in addition the lake  
depth has considerately been reduced over the many decades, mostly by sediment influx.  
 
 
 



- WISEUSE INTERNATIONAL BV- 

Page 68 of 310 

4.2.4 PRE-PESP STAGE: ANALYSIS OF SEDIMENTS AND WATER QUALITY  
4.2.4.1 THE FIRST TESTS IN 2007 (PRE-PESP STAGE)  
The sampling locations for the laboratory tests were carried out in February 2007 by Wise  
Use and CEMIT and selected around the Yuquyry stream i.e. from the highly polluted area  
and from those parts where the sticky black bottom sediments were present (at the .  
Considering the aim of the project i.e. pilot studies the samples were collected form the  
organically and inorganically polluted area, one point above and one below the point of  
discharge. The sampling tanks were rinsed thoroughly with the polluted water and the  
physiographic conditions were maintained to reflect lake conditions as far as possible. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Recollection and preparing of samples. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The composite samples (500 ltrs x 3 tanks) were pumped from the bottom and the middle  
part of the lake. These samples were carried to Multidisciplinary Centre for Technological  
Research at Asuncion National University Campus to design the experiments and to carry  
out the necessary analytical work. 
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Immediately after the sample collection the first analysis were carried out. The results are  
depicted in Table 1 (0 hours).  
The pilot experiment (500 ltrs x 3 tanks) was designed using batch mode process and the  
aim is to confirm the efficacy of the biological stimulator i.e. PoCo (Pollution Control) in  
both aerobic and anaerobic conditions. Since the dissolved oxygen content in the samples  
was very low at start, i.e. almost less than 0.2 mg/L, it was necessary to obtain and  
maintain the dissolved oxygen content at an optimum level in tank I and II (aerobic  
environment); to increase the amount of micro-organisms which will help to achieve faster  
degradation of complex-organic molecules (lodo). The dissolved oxygen content in the  
tank I and Tank II was maintained at an acceptable level with the aid of air-compressor. In  
tank III (anaerobic condition) manual agitation was necessary to avail the nutrients  
present in the organic sludge (lodo) and activate the growth of micro-organisms.  
The details for the pilot experiments are as follows:  
 
Pilot Experiment I (3 tanks x 500 ltrs)  
Tank I - 500 ltrs sample + Aeration  
Tank II - 500 ltrs sample + Aeration + PoCo @ 10 mg/lit  
Tank III - 500 ltrs sample + No Aeration (i.e. maintaining a more Anaerobic state) + PoCo  
 10 mg/lit + Manual Agitation for 5 min @ interval of 2 hrs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note :  
Tank II - PoCo was added @ ‘0’ hrs  
Tank III - PoCo was added after ‘36’ hrs in anaerobic condition  
The above set of experiment was continued for 5 days followed by continuous aeration for  
tank I & tank II, while tank III was followed by manual agitation only. The samples were  
analyzed for ‘0’ hrs, ’48’ hrs and ‘120’ hrs, the results for the same are as follows: 
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Microscopic Examination of Foam & Treated Water for Tank – I was done in order to  
check out the contamination level and the bacterial count. All the samples showed various  
shapes of bacteria viz; Bacillus, Coccus, Spiral & Cocci in Chain.  
The bacterial cell count was 1 x 108 cells/ml and above, while the Vitality (live cell  
percentage) was more than 85 % when checked with Haemocytometer. The microscopic  
examination proved that the no. of micro-organisms and their activity is quiet enough in  
the process to degrade the organic matter though the DO levels are low. 



- WISEUSE INTERNATIONAL BV- 

Page 71 of 310 

Microscopy results for Total Coliforms are as below :  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Time – ‘0’, ‘48’ & ‘96’ hrs 
 
 

 
 

Time – ‘144’, ‘192’ & ‘240’ hrs 
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The results for Total Coliforms & Fecal Coliforms after '96' hrs are fine & very good i.e the  
concentration is almost nil. Generally Total Coliforms & Fecal Coliforms results are  
observed after '24' hrs or '48' hrs incubation & if the same results are observed after '72'  
hrs incubation or more, this may give false results due to contamination or over  
incubation. So it’s very necessary and important to monitor the results at the specific time. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dissolved Solid concentration is also lower in anaerobic one when compared with other two.  
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Conclusion of Pilot Test Series 1:  
1: Key factor for life of micro-organisms is ‘oxygen’. Both in tank I and tank II oxygen is  
added (through passage of air). After 48 hours the levels of COD, Coliforms and  
Dissolved Solids decrease considerably. This proves that the activity of the micro 
organisms was good which consumed a lot of organic stuff/matter from the wastewater.  
Odour reduction was also observed along with reduction in Colour i.e. the water was  
looking more transparent as the time passes.  
PoCo helped micro-organisms to maintain lower COD levels in tank II than in tank I. The  
dissolved oxygen level after 48 hours observed higher along with faster smell reduction  
and the observations were constant for longer time than the tank without PoCo.  
 
2. Normally the maximum activity of micro-organisms is observed when the dissolved  
oxygen is maintained between 2 and 4 Mg/L. In this first test the dissolved oxygen was  
much higher than the optimum one so the activity of micro-organisms was increased  
much faster and consumed all the possible food/nutrients from the specific amount of  
water quantity, this resulted in decrease of micro-organism population in tank I and tank II  
almost over after 120 hours. The micro-organisms population was higher in tank II as  
compared to tank I thus can be concluded from the analysis report. The micro-organisms  
have ‘consumed’ all the food and later due to starvation they were not able to survive  
anymore, this resulted in raise of the solids in the tanks.  
 
In tank III (anaerobic condition) we can observe that the micro-organisms activity is  
improved due to PoCo which resulted in reduction of COD levels from 0 until 120 hours  
and simultaneously production of methane and nitrogen.  
Remark: Scientifically the conclusion for the First Laboratory Set is almost nil due to the  
misbalanced of nutrients/food. It is difficult to confirm the efficacy of PoCo based on these  
results so we need repeat the test in situ in order to obtain reliable data. However, it has  
been concluded that ‘something’ happened after addition of PoCo to the tanks. Based on  
this the idea of upscale test in the swimming pool of the Nautic Club originated and was  
carried out by Specialized University Department CEMIT (Paraguay) with collaboration of  
WUR (Netherlands).  
 
4.2.5 PREPARATION SECOND TEST UNIVERSIDAD NACIONAL (CEMIT)  
CEMIT does not sufficient equipments for sampling, instruments for analysis, man power  
etc so Wise Use managed a team of 3 persons to carry out the necessary work and was  
informed about the PoCo application and the parameters to be measured. This work was  
carried out under supervision of the Head of the Biochemical Department of CEMIT, Dr.  
Inocencia Peralta.  
 
4.2.6 IMPORTING CONCENTRATES & ADDITIVES IN ORDER TO PRODUCE POCO  
To overcome the problems such as delays in International Transport, Custom Clearance  
etc the PoCo Samples were sent by Courier Service saving valuable time.  
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4.2.7 MANUFACTURING F10 DOSIFICATION  
In the CEMIT laboratory, F1 concentrate was added to heated and cooled purified water  
and after adding additives/preservatives the ready to use product was stored in jerry cans  
in a refrigerated room. This product was used for the second test to be conducted in the  
swimming pool and the dosage of the product was as 1 liter of concentrated PoCo for  
1,000 m3 lake water.   
 
4.2.8 PREPARATION OF ARTIFICAL POOL  
Club Nautica has 2 swimming pools. One has an open connection with the lake and the  
other pool is closed but has a pumping station and sand filter that renews the water at  
given intervals. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pool 1              Pool 2  
The first test was executed in Pool 1 where the conditions (water and water bottom,  
sludge) are similar to the adjacent Ypacarai Lake. The pool was closed by building metal  
dam board around the pool. Then pumps were installed and all connections for pipes,  
electric cables and breakers were made.  
 
4.2.9 CONDITIONING WATER ENTRANCE AND OUTLETS WITH PROFILED METAL DAM BOARDS  
As can be seen on the photos of pool 1, a walking bridge forms the boundary of the pool  
with the lake. The water can freely enter and exit the pool. This was closed before any  
testing could start. As stated above, a (metal) sheet wall was attached tot he walking  
bridge and hammered deep enough into the pool bottom sediments. 
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Open connection lake and pool    Installing dam boards 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Connection with the lake was closed 
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4.2.10 INSTALLATION OF THE PUMPS  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pumps were installed on two different locations creating some current in pool 1. This  
ensured that Poco was uniformly dispersed.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Preparing PoCo Pool 2:     addditional pumps and a sprinkler  
 
installation  
4.2.11 WATER ANALYSES FROM MARCH 11 TILL MAY 16 2008  
The test was performed in a closed pool located at the Club Náutico San Bernardino, of  
approximately 40 x 40 meters and 2 meters of depth, with a volume of nearly 3000 m3 .  
The thickness of the biofilm at the bottom (sludge) was measured at some 40 cm and  
resembled that of the lake. After introducing PoCo, water samples were taken on a daily  
basis from March 12 to 23 and then weekly from March 25 until May 7. Some 100 grams 50  
of the bio-catalyst were added daily from March 12 to 18, then 200 grams from March 19  
to 25, and again 100 grams from April 2 to 15, and lastly 200 grams from April 16 to 20  
and from April 21 to May 7.  
The analysis were performed based on Standard Methods for the analysis of drinking- and  
waste water (Standard Methods, 20 Ed), for physical, chemical, and bacteriological  
parameters. The complete testing results can be found in the annexes. 
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4.2.12  
CONTINUED SAMPLING AND CONTROL FOR 60 DAYS, WEEKLY INTERVAL  
Addition of PoCo and Sampling was done by the CEMIT team, pictures below shows the  
sampling techniques and on site measurements carried out by CEMIT. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
4.2.13 OBSERVATION FLORA & FAUNA,  
Test length and duration was not sufficient to study flora and fauna or to undertake special  
observations. Prior to starting the test in pool 1, both CEMIT and SEAM (Ministry of the  
Environment) expressed their concerns on the possibility of PoCo leakages to the lake  
which might affect its natural environment..  
SEAM sent an inspector to Club Nautica to verify that the pool connection to the lake was  
closed and gave the green light to commence the test series. At the start of the test, the  
pool water was green of algae and living fish were not present. It was decided to put new  
fish in the pool, i.e. the species tilapia. During the test period no dead fishes were found in  
the pool. In contrast, many fish offspring could be seen in the water in addition to a lively  
activity of the fishes in the water. 
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Example of fish offspring  
Conclusion after finishing the test (16th of may 2008):  
The complete results of the test and analyses made by CEMIT are included in the  
annexes. The quite opaque water changed to be a little more transparent (secci disk) with  
the start of adding PoCo (degradation / flocculation and sedimentation of the suspended  
load, followed by an increase due to the microbial activity in sediments, resulting in re 
suspension. The COD did not show significant variations throughout all stages of the test.  
The increase in total phosphor during the second stage might have been due to the  
increase in degrading micro-organisms of organic matter, thus releasing phosphor as  
organic form, and also due to the change from acid pH to alkaline.  
- With regards to total colyforms, an important decrease has been observed after  
adding the product.  
- It is worth to point out that in all stages of the treatment, there was an important  
decrease over the cyanobacteria population by adding the PoCo, which is of  
great importance, for one of the most serious problems of the lake is the degree of  
eutrophization.  
The zooplankton population, specifically the copepods one, increased due the higher  
biodiversity of nutrients caused by the decrease of cyanobacteria and the increase of the  
other divisions.  
Remark:  
It is important to highlight that the most important parameters for MOPC are the decrease  
of cyanobacteria and coliforms. The first aim of cleaning up the Ypacarai lake is to get it  
SAVE for recreation. According the results of the second test, there can be observed  
that water quality has improved considerably from category 5 (recreation not permitted)  
into 2 (save for recreation) 
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Coliformes period: 11/03/08 – 30/04/08  
The above graph shows the decline of Coliforms from 1500 to 200. The metal sheet dam  
board ruptured (marked with R) because of natural disaster i.e. stormy weather and wave  
action on the lake. Due to the rupture of metal sheet dam the untreated water outside the  
pool mixed with the treated water in the pool this resulted in increase of Coliforms which  
reached upto 1800. Further the metal sheet dam was reconstructed and the water was  
again treated with PoCo which drastically resulted in decease of Coliforms to 300 in a  
short specific time. The same thing happened second time i.e. rupture (also marked with  
R) and reconstruction of metal sheet dam which resulted the ups and downs in the  
Coliforms count but finally we achieved low count after addition of PoCo. The behaviour of  
Coliforms proved that PoCo effectively helps to brings down the Coliform population in  
short specific time.  
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The same case is observed with the blue algae and cyanobacteria too. From day 1 after  
addition of PoCo reduction of the cyanobacteria is observed to acceptable levels. After the  
rupture of dam (day 15) and due to the mixing of untreated water to treated water again  
the cyanobacterial population increased but after reconstruction of dam and addition of  
PoCo again the cyanobacterial population was down to the acceptable level. This proved  
that PoCo helped a lot to bring down the cyanobacterial population same like coliforms  
provided that the untreated water is not mixed with treated water.  
 
5 MARKETING OBJECTIVES  
5.1 PREPARATION OF COMMERCIAL PROPOSALS  
Various companies were selected on the basis of experience amd knowledge of the  
required materials and supply the equipment for the lake’s problems. Handels buro Visser  
coordinates all proposal applications from various Dutch suppliers and consolidates them  
in one package. The proposal includes the engineering, supply and commissioning of all  
hard ware and is included in the annexes. The proposals contain the following key  
components.  
 
1 Small Waste Water Treatment Plants (WWTP)  
The first proposal entails the installation of a specially designed Waste Water Treatment  
Plants (WWTP) in the Yucuyry stream before entering the wetlands. The installation will  
be designed according to the pollution degree and the river current or discharge (see  
chapter 4.2.2.). The principle is based on biological phyto treatment. At present the actual  
treatment is done by the wetlands themselves, but their buffer function is limited after  
decades of pollution and sedimentation of floculated particles.  
 
Figure 5-1 Location WWTP 
 
 
 
 
 
Location  
WWTP 
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Measurements suggest its counter-effect is negligible. Both input and output needs to be  
controlled enabling the treatment of the water in the biological treatment installation. Its  
effect is based on patented aerated installations and the addition of PoCo as a bio catalyst.  
Envisaged key supplier is the Dutch company Bosman Water management which also  
uses additional suppliers for mixing and dosing of PoCo. The price of the biological  
WWTP is substantially lower as compared to a conventional WWTP. Capacity is limited  
but given the low water discharging in the stream an investment in a large and expensive  
WWTP is not justified. The commercial offers from Bosman and Frits Visser Handels &  
Adviesbureau are attached herewith for study. The dimension of the WWTP shall be  
calculated by Paraguayan engineering companies. The exact dimension depends on the  
average discharge of the Yuquyry stream. Based on information obtained of the UNA and 54  
JICA reports, the best place to build the WWTP is the location as depicted in the above  
figure. This is just before entering in the wetlands where the stream is split into several  
small streams. Exact location depends also on the availability of existing roads, electricity  
etc. The data used for the cost indication is based on the JICA report and REDIEX  
information.  
 
Basic calculation:  
Separate Module of Bosman WWTP exists of 100 aeration plates. These plates have a  
capacity of 80m3/hour. The dimensions of the module are 2x1m.  
The average current of the Yucuruy river is:  
1,32m3/sec in the dry season  
3,61m3/sec in the wet season  
Average for calculation: 2,47m3/sec (8874m3/hour)  
Quantity of Bosman modules of 80m3/hour to be implemented: 110  
Price of each module: € 195.000  
Total price indication: € 21.450.000 
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Bio lava filters  
35 bio lava filters will be installed in industrial wastewater loads and various small  
currents discharging into the lake. Lava is a porous material with a high internal  
surface. Pollution is retained in the lava filters through aeration, activation and  
acceleration of micro-organisms with the addition of PoCo and finally the water is  
treated. The treatment capacity of these filters is substantial and the solution seems  
cheaper than pumping the water to the WWTP. 
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Small currents normally are not polluted. Industrial loads have higher priority for  
implementation of a BLF (Bio Lava Filter). The JICA report shows a list of Industrial loads. 
 
 
 
Van Etten and Frits Visser Handels & Adviesbureau recommend the implementation of  
several dimensions.  
The companies Dona Blanca and Frig. Chaco-Frig Luque need a BLF filter and oxirator  
with a capacity of 40m3/hour. The rest can do with a smaller capacity of 14m3/hour .  
Total Price Indication BLF: €98.000/each unit  
There are 20-30 BLF’s needed, depending the exact capacity.  
 
 
 
 
For more details, check the attached offer.  
 
Poco Supply Units (PSU)  
These installations will be installed at 5 days distance from the discharge into the lake. It  
contains the dosing pump that injects PoCo in determined quantities into the lake. The  
current ensures that sufficient oxygen is added to the process, COD5 (chemical oxygen  
demand) could be, and BOD5 (biological oxygen demand) is, influenced positively by  
PoCo. The objective of these PSU’s is to boost the biochemical capacity of the WWTP’s.  
In chapter 4.1.2. a flow diagram is shown. The PSU basically can be implemented in small  
currents to pre-activate the water with PoCo. The PSU is far cheaper than the Bio Lava  
Filter, but the efficiency will determine whether the implementation of a PSU or BLF will be  
chosen. The indicative price setting for a PSU is € 30.000. The maximum capacity is  
30m3/hr.  
 
Cleaning the lake water body  
Only after the daily discharge of polluted water into the lake has been addressed and  
contained, the actual cleaning of the lake can commence.  
The cleaning includes the water and sedimentation. Previous proposals to dredge the  
sedimentation from the lake bottom were too expensive. However, this option is valid for  
some of the beaches. By removing the sedimentation and by nourishing new sand on the  
beaches, attractive beaches can be created. MOPC has a small dredging installation that  
can be used for this.  
The Poco alternative was received positively as it cleans both the water and the  
sedimentation. The question arose how Poco could be distributed in an cost effective way.  
Natural currents are an options but it would take about a year to get to 30 km distance.  
This may be enhanced by a flat bottom that can be revamped to distribute Poco.  
Considering the tourism attractiveness the use of tourist flat bottoms actually used in  
Amsterdam was discussed. De Kooi in Amsterdam has relatively cheap second hand flat  
bottoms on offer. 
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The main pollution concentration (polluted lake bottom sediments) is located in the middle  
of the lake due to the internal currents and the geometry of the lake bottom. On these  
locations (middle of the lake) a floating structure will be placed with a generator, fuel tank   
and compressor. The aim is to enhance the natural cleaning capability by addition both  
PoCo and oxygen. Handels and Advies bureau Visser will supply all equipment while  
MOPC will supply the floating structure. The offer of the boat is attached.  
 
Calculation quantity of PoCo needed:  
At first a separation has to be made in A): cleaning the lake and B): maintaining it clean.  
A: Initial investment  
The volume of the water body of the Ypacarai Lake (12 * 5 km and. 2 m deep!!) is  
estimated at 120.000.000 m3 .  
According Wise Use, 1 liter PoCo is needed for 1.000m3 of water. Theoretically we need  
120.000 liter of PoCo to clean the existing situation at €70 /liter. The total amount of PoCo  
will then be approximately € 8.400.000  
B: Running Costs  
According to stated rainfall data and runoff coefficient (JICA 2004 report) all the water of  
the Ypacarai Lake could theoretically be “renewed” in one (1) dry year.  
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1: dry year 
 
 
 
 
 
 
 
 
 
A yearly volume in a relatively dry year of 41.153.866 m3 for the Yuquyry stream means  
an average discharge of 1,32 m3 /s. and:  
This would roughly indicate the following for the entire Ypacarai basin: A yearly volume of  
113.844.960 m3 in the Ypacarai Hydrographic basin and thus an average yearly  
discharge of 3,61 m3 /s.  
 
1: wet year 
 
 
 
 
 
 
 
 
 
 
A yearly volume in a relatively wet year of 87.603.266 m3 for the Yuquyry stream means  
an average discharge of 2,81 m3 /s. and:  
This would roughly indicate the following for the entire Ypacarai basin: A yearly volume of  
239.542.270 m3 in the Ypacarai Hydrographic basin and thus an average yearly  
discharge of 7,68 m3 /s.  
 
This data we used to calculate the estimated quantity of PoCo to be used. For maintaining  
the lake clean the doses to be applied is different. The average ratio of PoCo to clean  
wastewater is 1 liter PoCo : 1.000 m3 of water With an average water volume of  
64.378.000m3. The total quantity of PoCo will be approximately 64.378 liters (year 1) with  
an approximate cost of € 4.506.460.  
 
For the second year the quantity will be reduced with  
50%, the third year with 40%, the fourth year with 30% and so on until a minimum doses  
is needed for regular maintenance. It is important that waste water from industries and  
sewer wastewater is treated as soon as possible. SEAM should propose regulations and  
sanctions for companies that are not implementing the measures.  
See chapter 7.1 for detailed CAPEX and OPEX calculations.  
 
 



- WISEUSE INTERNATIONAL BV- 

Page 86 of 310 

REMARKS and CONCLUSIONS by WiseUse on above stated study and results  
- Not all the water that enters the wetlands discharges really into the lake. 
  
- The infiltration and evaporation of the smaller (eastern and western) sub basins may  
reduce substantially the net discharge to the lake.  
 
- The linear correlation between the Yuquyry sub basin and the other sub basins of the  
Ypacarai Basin has its limitations (will not be linear) The dendritic pattern of the Pirayu  
stream and tributaries is quite different than that of the Yuquyry stream; the hydric  
contribution to the lake will be less than theoretically adopted in the study.  
 
- During periods of heavy rainfall the water levels in the wetlands may temporarily be  
high without a direct discharge to the lake.  
 
- The evaporation downstream of the discharge measurement stations (in the wetlands  
before entering the lake) may be high during the year, up to more than 10% of the  
recorded flow volume.  
 
- The geometry of the Ypacarai Basin may slow down the inflow of the rain water (the  
hydrograms). Especially during the more dry period the (not saturated) subsoil is more  
suitable for infiltration.  
 
- The calculation of the discharge of the Pirayu stream into the lake by correlating with  
calculated factors form the Yuquyry stream (thus without in situ measurements) may  
provide figures that are far too high. The differences in geomorphology between both  
sub basins is substantial (runoff patterns, slope and subsoil).  
 
5.2 LOBBY WITH KEY DECISION MAKERS TO ENSURE ITS REALIZATION  
Proposal will be presented to MOPC, the study’s main counterpart. The ministries have to  
include all projects and expenses in their annual budget proposal which is then approved  
by the a technical committee. This committee uses external consultants and other  
ministries to assess priorities and proposed actions. If projects are approved it will then be  
decided how its financing will take place. 
  
The project is dependent on priorities. Cleaning the lake has a high priority. Paraguay  
intends to enhance the tourism industry and the lake is one of the cornerstones of the 59  
tourism industry. President Lugo’s new administration has signed a memorandum of  
understanding to address the lake’s recuperation.  
 
Wise Use is in close contact with MOPC. CEMIT, and also with pertinent NGO’s such as  
Consejo de Agua and Fundapueblos. Contacts have also been made with the  
Interamerican Development Bank (IADB) and a governmental fund for new projects. The  
first step in this lobbying process is the presentation of this report.  
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6  
ORGANISATIONAL & INSTITUTIONAL OBJECTIVES  
6.1  
STAKEHOLDERS’ ASSESSMENT AND DECISION MAKING PROCESS  
6.1.1  
STAKEHOLDERS IDENTIFIED  
 

Figure 6-1 Key stakeholders  
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6.1.2 DEFINITION OF KEY RESPONSIBILITIES OF PARTIES INVOLVED 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6.1.3 DECISION MAKING PROCESSES AND COMMUNICATION  
The decision making process for the commissioning of the work is depicted below. Prior to  
taking a decision, MOPC will assess the project’s feasibility and also other stakeholders 
will be consulted. Both the IADB and CAF are expected to finance the project through the  
use of a Fidei Comiso which is a sort of escrow account for Wise Use’s guarantee. 
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6.2  
PROJECT MANAGEMENT STRUCTURE  
Whenever the Paraguayan Government decides to invest economically in the cleanup and  
preventive measures (WWTP with BF) it is a well known and accepted way in South 
America to use an Trust (Fideicomiso) form. The legal structure of this trust, its trustees,  
beneficiaries etc should be considered. First talks have already taken place. It is up to the  
government of Paraguay to decide if the funds, once obtained from financial organizations  
like the IADB, may be used through a trust. The project management structure, (its  
executive part) will be headed by a Project manager, in this case appointed with approval  
of the M.O.P.C. The departments will be: environmental (general applications and existing  
laws), biochemical department, Engineering, logistics and Financial. Next point is the  
incorporation via Consulting Committee(s) of NGO’s, the Water board (Consejo de Aguas)  
and the local representatives (mayors) of the municipalities of the Ypacarai Basin as  
members. These consulting committees are of vital importance for the success of the  
works.  
It has no use to go more into detail in this stage of the feasibility study, but some ideas  
have been proposed.  
The new government is highly receptive to using PRINCE2 as project management  
methodology. This is a major project and Paraguay has had many bad experiences with  
managing infrastructural projects in the pasts. The additional costs for project  
management are included in the Wise Use proposals. 
 
 

Figure 6-3 Project management structure 
 
 
 

Fundamental Principles:  
1. Trigger: the urgent need for  
cleaning the Ypacarai Lake.  
2. Kick Start: after defining  
responsibilities of involved parties 
and final approval  
Project Board and financial  
institutions.  
3. Appointing Executive and a  
Project Manager (Mandate)  
4. Designing the Management Team.  
5. Preparing a Project Brief with  
the fundamental principles and  
context.  
6. Defining the Project Approach.  
7. Planning and Initiation of the project.  
8. Stage controls  
9. Managing the Stage boundaries  
10. Closing the Project 
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7 FINANCIAL OBJECTIVES  
 
7.1 CAPEX AND OPEX  
Total CAPEX (Capital Expenditures) in financial prices are presented in the table below.  
Note that the bulk of these costs are earmarked for Waste Water Treatment Plants  
(WWTP) to prevent the discharge of untreated water into the lake and thus reversing the  
Project’s cleaning efforts.  
 
Table 7-1 CAPEX in financial prices (Euros and PYG * 1,000)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The various CAPEX components from the table above are then presented below as  
percentages of total CAPEX.  
 
Figure 7-1. CAPEX items in % of total CAPEX 
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OPEX for the first five operating years are depicted below. OPEX are assumed to remain  
at the level of operating year five.  
 
Figure 7-2. OPEX (PYG *1,000) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7.2  
COST EFFECTIVENESS  
The use of an environmental disk cutter dredger costs about USD 4 per m3. Considering  
that about 30 million m3 will have to be dredged, this entails in a total costs of about USD  
120 million, or about 92 million Euros. Compared to the proposed Wise Use solutions this  
is far more costlier. In addition, the Wise Use solution includes a WWTP which the  
dredging does not accommodate. 
 
8  
ECONOMIC OBJECTIVES  
The economic analysis aims on assessing the Project’s impact on the region’s economic  
development and/or the country as a whole. The Project’s economic feasibility is  
assessed using two metrics: (1) the Economic Internal Rate of Return (EIRR); and (2) the  
Net Present Value of the Project’s cash in – and outflows. The Project’s cash flows will be  
determined using the “with project” scenario against the “without project” scenario.  
The “with project” option is represented by the implementation of the proposed priority  
investment programme whereas the “without project” scenario is the existing situation.  
Other factors such as the environmental and social impact of the proposed project are  
also taken into consideration in assessing its economic viability. However, it is stressed  
that many of these benefits and costs cannot be readily quantified in monetary terms.  
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A project may be defined as: “the smallest productive entity, physically and technically  
integrated, that fully utilises the proposed investment and captures all financial benefits  
that can be attributed to the investment”. The Project is defined as the biochemical  
cleaning of the Ypacarai lake, Paraguay.  
 
8.1 MAIN ASSUMPTIONS USED  
The Project’s financial data are already provided in the previous section and these are  
used and converted into economic values, if necessary. The main assumptions used in  
the economic analysis are presented in the section below.  
Discount rate  
The Project on hand is fundamental for social, environmental and tourism development  
purposes. The opportunity cost of capital used in the economic analysis therefore takes  
an appropriate rate for the provision of social infrastructure, i.e. 5% as suggested by the  
EC (Guide Cost-Benefit Analysis Investment Projects). The rate takes into account the  
economic welfare of the proposed investment for the provision of essential economic  
infrastructure that primarily produces environmental, health and social welfare benefits.  
Conversion Factor  
Approximately 20% of CAPEX and OPEX is of local origin. For these local costs, the  
Standard Conversion Factor (SCF) will be used to convert the financial prices into  
economic values. Standard Conversion Factor (SCF) calculation for Paraguay ensues in  
0.94, included in the annexes.  
Exchange rate  
The exchange rate applied is PYG : EURO = 6,307 PYG: 1 Euro.  
Project evaluation period  
The Project’s evaluation period is 20 years, with 2009 used for the Project’s  
implementation; its operating period starts in 2010.  
 
8.2 ECONOMIC BENEFITS  
The Project’s economic benefits can be divided into two main categories, namely benefits  
related to use value and benefits related to non-use value. 
 
 

8-2 Components of economic value 
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The different components of the economic value are further explained in the box below.  
 
Box 1 Economic value components  
Direct use value.  
Direct use value, also known as extractive, consumptive, or structural use value, derives from goods 
which can be extracted, consumed, or directly enjoyed. In addition to directly consumed goods, 
direct use values can also be non-consumptive. All of these benefits are real, can be measured, and  
have values. Consumptive use is generally the easiest to value, since it usually involves observable 
quantities of products whose prices can usually also be observed. Non-consumptive use is often 
more difficult to value since both quantities and prices may not be observed.  
 
Indirect use value.  
Indirect use value, also known as non-extractive use value or functional value, derives from the 
services the environment provides. For example, wetlands often filter water, improving water 
quality for downstream users, and national parks provide opportunities for recreation. Measuring 
indirect use value is often considerably more difficult than measuring direct use value. The 
“quantities” of the service being provided are often hard to measure. Moreover,  
many of these services often do not enter markets at all, so that their “price” is also extremely 
difficult to establish. For the current project, the indirect use value could be the health and 
environmental effects of waste being collected.  
 
Option value.  
Option value is the value obtained from maintaining the option of taking advantage of something’s 
use value (whether extractive or non-extractive) at a later date. It is, therefore, a special case of use 
value, akin to an insurance policy.  
 
Non use value (existence and bequest value).  
In contrast to use value, non-use value derives from the benefits the environment may provide 
which do not involve using it in any way, whether directly or indirectly. In many cases, the most  
important such benefit is existence value: the value that people derive from the knowledge that 
something exists, even if they never plan to use it. Bequest value is the value derived from the 
desire to pass on values to future generations. Nonuse value is the most difficult type of value to 
estimate, since in most cases it is: 
 
World bank, Economic Analysis and Environmental Assessment, Environment Assessment  
Source Book – Update, Number 23, April 1998  
and bequest  
Value  
not, by definition, reflected in people’s behavior and is thus wholly unobservable.  
(World Bank, 1998)  
For the current Project, the main economic benefits related to use and non-use value are  
presented in the table below. 
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Table 8-1 Economic benefits 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8.3 ASSESSMENT OF ECONOMIC COSTS OF THE PROJECT  
Both financial values for CAPEX and OPEX from the preceding section are transformed  
into economic values using the Standard Conversion Factor. All calculations and cash  
flow tables are included in the annexes.  
 
Table 8-28. CAPEX in economic prices 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8.4 ASSESSMENT OF ECONOMIC BENEFITS  
The following economic benefits can be dissected and these are further quantified in the  
annexes.  
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1. Tourism  
Tourism to the lake Ypacarai is likely to increase if the lake has been cleaned and offers  
modern tourism facilities, such as hotels, restaurants and water sports facilities. Economic  
benefits emanating from tourism are, for instance, tourism spending at hotels, bars and  
restaurants, excursions and any other money spend while visiting the lake. Information on  
the actual number of visitors arriving in Paraguay is presented in the figure below. 
 
 

Figure 8-1 Visitor numbers arriving Paraguay 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Employment generation  
Employment generation is linked to tourism activities at the lake. Increased tourism  
activities entails in a larger number of staff needed to meet tourists’ demands for services.  
In an economic analysis it might be debatable to include the salaries of incremental  
employment as an economic benefit as this depends on unemployment and rivalling  
opportunities of staff. Therefore, this report only includes as an economic benefit the  
salary taxes (accruing to the Government) and a conservative multiplier effect of the  
augmented employment.  
 
3. Real estate price increases  
Real estate (housing and land) in the lake’s vicinity are likely to increase in value after the  
clean up. Augmented economic activities and the attractiveness of the lake shores for  
second houses will embolden demand for existing houses and drive construction for new  
ones. Linked to this, the land value is also likely to increase.  
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8.5 ECONOMIC METRICS  
It is stressed that the economic analysis is carried out with the limited information made  
available and its results can be considered as indications only. Nevertheless, its strong  
economic metrics suggest that the Project is both viable and recommendable from an  
economic perspective.  
 
The limited CAPEX, in conjunction with a strong impact on the lake’s population, the  
house stock’s value augmentation and generated employment, result in robust economic 69  
metrics. As a benchmark, the Project’s EIRR should be compared with its benchmark or  
cut-off rate of 5%, that is the rate the EU uses as discount rate for environmental and  
infrastructure investments (“EU Cost-Benefit Analysis Guidelines”, including the  
modifications EC 2002, and 2003)6 . This implies that the Project’s economic metrics far  
exceeds the benchmark imposed by the EU. 
 

Figure 8-2 Economic metrics 
 
 
 
 
 
 
 
 
 
 
 
 
 

9 LEGAL OBJECTIVES  
9.1 PREPARATION OF PRELIMINARY CONTRACTS  
An example of an envisaged contract is included in the Annexes.  
 
10 ENVIRONMENTAL OBJECTIVES  
Introduction  
For many decades in Paraguay and especially in the built up areas the environmental  
awareness was not a major priority with the population nor the government. But after  
decades of dumping in the Ypacarai lake, the largest and most important in Paraguay,  
one realized that this harmed the environment but in the first place the inhabitants  
themselves. Many touristic attractions, like hotels, yacht clubs, private weekend houses  
were closed, or less visited. This awareness leaded to the founding of “Fundapueblos” a  
foundation whose main objective is to capacitate (or make aware) the population and local  
authorities on the consequences of this unrestrained dumping.  
The environmental setting of the Ypacarai Hydrographic basin.  
As described above in chapter 4 the Ypacarai basin receives, mainly through the Yuquyry  
subbasin, quite a lot of contaminated wastewater. This has happened for decades now  
and the buffer function of both wetlands and lake seems to be diminished quite a lot. The  
black (sometimes sticky) bottom layer, which may locally have a thickness up to 1 m and  
the algal bloomings which frequently takes place witness the eutrophic to hypertrophic  
state of the lake. Although rainfall in in theory enough to renew all the water of the lake in  
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a relatively short time (some years), this is not enough. The lake bottom contamination will  
not disappear by natural means in reasonable time (a few years).  
Limiting the contaminated industrial wastewater will have a direct effect, but the black  
bottom sludge will stay and this needs to be removed or by dredging or by biochemical  
means (biocatalyst). Tourist and residents in the region hope that once the lake will be the  
“Lago Azul”. This of course is a mythe as the natural lake bottom is silty and there will  
always be sediments in suspension. The “blue lake” will be blue by reflecting the blue  
skies at sunset. The existences of the wetlands both at the entrance and the outlet side of the lake 
have an enormous protecting capacity against organic contamination, but if the supply of  
contaminated water is too big the ability to perform this phyto-purification decreases. This  
is now the case within the Yuquyry sub basin. Therefore a possible solution has been pursued in this 
study to both protect and sanitise the lake and wetlands. The preceding chapters have indicated 
how this problem may be tackled. Important from the Jica and UNA studies is that apparently not 
the domestic wastewater is the source of the greatest contamination nor the tanning industry but 
all “mataderos” (slaughterhouses) that mostly have no aeration- and sedimentation ponds  
and discharge freely on the Yuquyry stream or its tributaries. This does not mean that domestic 
wastewater should not be controlled at the source. The tourist industry is yet not fully developed, 
and if the lake and incoming waters will not be treated it will not develop any further. The paradox 
is now that contamination by the tourist industry itself is small, but will be growing whenever the 
sanitation is performed, and thus will create its own environmental problems if not well tackled .  
Nature itself created the sanitation buffer zones of the lake. It is the goal of Fundapueblos  
to simulate public awareness of this vital environmental issue of the Ypacarai Lake and  
promote measures to be taken by pointing this out at local and state authorities responsibilities. 
The existence of environmental laws can help but not if the framework is not thoroughly founded.  
 
10.1 ASSESSMENT RELEVANT LEGAL FRAMEWORK FOR EXECUTION OF THE WORKS  
1. Two important Laws are governing the environmental issues in Paraguay:  
1: LEY N° 369/72 “El servicio nacional de saneamiento ambiental SENASA” and  
2: LEY N° 836/80, el Codigo Sanitario.  
Extracts from both laws are included in the annexes. But as with all laws, the regulation on  
how to execute and control is the most important In Paraguay the Secretariat of SEAM (Secretariat 
of Environment) depends straight on the Presidency. This means also that regulations are multi 
ministerial. The first step in the case of the Ypacarai hydrographic basin is the installation of a 
Water Council (Consejo de Aguas). This is relatively recent and preparation and advise to the SEAM 
is one of the tasks they should perform and are discussing now. Generally speaking the regulations 
of the laws (by decrees) and their control and penalty policies have yet to be made. It might  
well be that once the Lake is recuperated and the polluting industry has sufficient  
treatment plants installed that this boost (together with greater pollution awareness)  
stimulates a fair and feasible environmental regulation.  
 
10.2 DEFICIENCIES IN THE ENVIRONMENTAL LAWS  
As stated above, the existing environmental laws are sufficient to protect the environment  
from pollution. But the judicial regulations and their framework is not yet well defined. As  
some tanning industries discharge their effluent into the Yapacarai Basin waters, it could  
well be that someday the heavy polluting chromium will (by law) be replaced by other  
means (enzymes for instance).   
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11 RESULTS OF THE STUDY AND CONCLUSIONS  
Results:  
The PESP study was very well received by the MOPC, SEAM and other organizations  
such as FUNDAPUEBLOS and Consejo de Agua. They are trying for a long time to find a  
integrated solution for the clean up of the polluted Ypacarai Lake and have carried out  
many investigations to determine what to do. Possible solutions where named: dredging  
the lake or connect the towns around the lake to a sewer system. SEAM has prepared a  
package of new laws but still there was no consensus possible with local industries and  
mayors of the 22 towns around the lake. Fundapueblos started in 2006 and 2007 a  
campaign to train local political heavyweights in pollution prevention. With a lot of media  
attention this initiative was a big success and people started to understand the message:  
“when we keep polluting our lake, the lake will die and Paraguay’s “blue lake” will be lost ”.  
Recently, a month before the presidential elections of 2008, Fundapueblos also achieved  
that all presidential candidates compromised themselves to give high priority to a quick  
action plan in order to start cleaning up the lake and start the prevention of polluting it  
further. The temporary laboratory investigations of CEMIT and Wise Use where  
presented and the promising results gave hope to the ministry. We can conclude that the  
tests with PoCo have accelerated the interest of the community and local politics. There is  
new hope that PoCo shall contribute to clean up the lake. The lab reports of CEMIT  
University where very promising and convincing. The Inter American Development Bank  
(IADB) is visited by a delegation of MOPC and Wise Use. They are very interested to  
study the case and start negotiations with MOPC as soon as the results are official.  
 
Conclusions:  
1. The Ypacarai Lake is highly polluted with mainly organic waste proceeding from non  
treated domestic wastewater and industrial loads. It is not safe for recreation purposes  
due to high concentrations of Cyanobacteria and Coliforms.  
 
2. Until a few years ago there was little or no (political) interest in cleaning the Lake.  
Mainly due to the lack of viable solutions and frustration. However up to day the  
bureaucracy of the former decade is reduced and the ministries (e.g. MOPC and  
SEAM) have a close working relation. The environmental laws are ready now for  
regulation input, followed by implementation.  
 
3. Private initiatives developed by Fundapueblos proved to be a good advisory staff for  
the ministries. The Consejo de Agua (Water Council for, for instance the Yapacrai  
Hydrographic Basin) is inter-institutionally still not well defined. Public and Private  
sector are really working together now to find a integrated solution for cleaning up the  
lake.  
 
4. The possibility to dredge the lake was far too expensive (over US$120 million) and  
does not lead to a sustainable solution for a clean lake.  
 
5. The possibility for the implementation of 22 wastewater treatment plants, carried out  
by MOPC, is still open. The solution that Wise Use provides (WWTP and Biological Filters i.e. BF for 
the Operational Industries) in Yucuyry and bio filters directly at the industries) also is viable. It 
might well be that a combination of both solutions will give the best results.  
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6. The product PoCo has been tested in laboratories and in upgrade scale in situ (Nautic  
Club in San Bernandino) with very promising results. Important issues, such as  
reduction of Cyano and Coliform bacteria have been achieved in very short time  
(within 5 days) to acceptable levels for save water recreation. (micro bacteriological)  
These results are scientifically backed up. (see attached report of CEMIT)  
 
7. The implementation of PoCo in WWPT and BF (bio-filtering) is the first step to an  
integral solution for cleaning up the lake. It is also far cheaper than other solutions offered.  
 
8. PoCo shall be fabricated in Paraguay since transporting a ready to use product with  
high content of water will be too expensive. Wise Use provides the basic ingredients  
and invests in a local factory.  
 
9. Local content will be very high in this project. Besides the fact that PoCo will be  
produced locally, the WWTP and parts of the BF will be constructed and engineered  
by local companies, using local products. The role of the Dutch companies will be  
limited to delivery of some machines, instruments and supervising.  
 
10. When the Lake is in process of being cleaned, international and local tourism will  
boost. New investments will be done in hotels, restaurants, Recreational Clubs and  
infrastructure in order to receive more tourists. 
  
11. The Project’s economic metrics point to its strong value creation in relation to a limited  
CAPEX and OPEX. Its EIRR far exceeds the benchmark imposed by the EU and it  
can be concluded that the Project is both viable and recommendable from an  
economic perspective. 
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Research Water Pollution Control Bolivarian Republic of Venezuela 2013 
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WISE USE INTERNATIONAL BV, RESEARCH POCO WATER POLUTION CONTROLE  

Bolivarian Republic of Venezuela 
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GMB LAB RESULTS  
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GERMINATION OF  SEEDS IN LABORATORY CONDITIONS 

 
 
 
 
 
 
 
 
 
 
 

Research Collaboration with the University of Agronomic Sciences and Veterinary Medicine of 
Bucharest 

We are pleased to announce a joint research collaboration between Bac Agro International and the 
University of Agronomic Sciences and Veterinary Medicine of Bucharest, focusing on the 
effectiveness of our products: Bio Seed and Bio Roots stimulators. 

The University conducted the study on the following crops: 

1. Tomato 
2. Eggplant 
3. Bell Pepper 
4. Green Salad 
5. Artichoke 

The results demonstrated significant improvement in plant development and overall health when 
treated with Bac Agro International's Bio Seed and Bio Roots products, compared to both the 
untreated control groups and those treated using conventional chemical methods. 

This collaboration confirms the effectiveness of our organic solutions in promoting sustainable and 
healthy crop growth. 
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Tomato Seed Research  
 
 
 
 

Two treatment method variants were considered, concerning the effect of Xseed product 
on the germination of tomato seeds. These were: 
I.- testing germination on paper substrate, with two variants - chemically treated seeds 
and untreated; 
II.- testing germination of tomato seeds sown in peat substrate, also with two variants - 
chemically treated and untreated seeds. 
 
TREATMENT METHOD VARIANTS 
I. GERMINATION OF TOMATO SEEDS ON A FILTER PAPER 
SUBSTRATE 
a. Submerging for 60 minutes, before sowing of tomato seeds, chemically 
untreated, with Xseed product in various concentrations 
V1 - Control - submerging the seeds in distilled water 
V2 - submerging in Xseed solution of concentration C1; 
V3 - submerging in Xseed solution of concentration C2; 
V4 - submerging in Xseed solution of concentration C3; 
Soaking of seeds was begun on the 13th of July 2010 
 
b. Submerging for 60 minutes, before sowing of chemically treated tomato 
seeds, with Xseed in various concentrations 
V1 - Control - submerging the seeds using distilled water; 
V2 - submerging in Xseed solution of concentration C1; 
V3 - submerging in Xseed solution of concentration C2; 
V4 - submerging in Xseed solution of concentration C3; 
Soaking of seeds begun on the 13th of July 2010 
 
II. GERMINATION OF TOMATO SEEDS ON PEAT SUBSTRATE 
a. Treatment by humectation of peat substrate after the sowing of tomato 
seeds (chemically untreated) using various concentrations of Xseed product: 
V1 - Control - substrate watered with distilled water; 
V2 - substrate watered using Xseed solution of concentration C1; 
V3 - substrate watered using Xseed solution of concentration C2; 
V4 - substrate watered using Xseed solution of concentration C3; 
 
 
 
 
 
 
 



- WISEUSE INTERNATIONAL BV- 

Page 212 of 310 

Chemically treated seeds 
b. Humectation of peat substrate after the sowing of tomato seeds 
(chemically treated) using various concentrations of Xseed product: 
V1 - Control - using distilled water; 
V2 - substrate watered using Xseed solution of concentration C1; 
V3 - substrate watered using Xseed solution of concentration C2; 
V4 - substrate watered using Xseed solution of concentration C3; 
2 
Sowing done on 16.07.2010 . 
The germination was tested according to the standard for determining the germination of 
tomato seeds, in a germinator, at 30oC during the day and 20 oC at night. Germinative energy 
readings were taken after three days, and the final reading after 15 days. 
The following was determined: 
- Number of seeds germinated after 3, 6, 8 and 15 days; 
- Length of roots; 
- Length of stem; 
- Rate of growth of roots and stem; 
- Statistical interpretation of results using analysis of variance. 
 
RESULTS 
Both the chemically treated and the untreated seeds exhibited germination rates of over 
15% (V4) 3 days after sowing, when watered with various concentrations of Xseed solutions. 
All seeds treated with Xseed solutions (seed submerging and wetting of substrate) 
exhibited germination rates of 87% after 6 days since sowing. Germination rates were at a 
maximum on 21.07.2010 (8 days since sowing), for all variants where the Xseed product was 
used. Germination rates for the control variants were much lower than the other variants  
(table1). 
Number of germinated seeds and germination percentage for tomato seeds in controlled 
conditions. 
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In the case of the variant of seeds sown directly into peat substrate, after 3 days it was 
noted that 85% of V4-C3 untreated seeds germinated, and 95% after 6 days. V1-control 
germination after 3 days was at 21% and 43% after 6 days (table 2). 
The use of Xseed shortened the germination time for tomato seeds by about 6 days, in the 
case of C3 concentration Xseed. 
Xseed did not influence germination rates for seeds that were chemically treated. 
 
Table 2 
Number and percentage of germinated tomato seeds - peat substrate 
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Fig. 5. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6. 
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On 19.07.2010 (6 days after sowing), it was noted that the lowest germination rate was 
exhibited by Variant 1 - the control group, but the treated variants had a higher germination rate, 
which means that many seeds almost reached their maximum germination point since 
19.07.2010 . On 21.07.2010 - 8 days after sowing, the percentage of germinated seeds, 
compared with the control was between 104.2% for V2 - chemically untreated seeds and 121.5 
for V4-C3 - chemically treated seeds (table 3). 
 
Statistically, there are significant differences in the germination of all variants treated 
with the Xseed product (tables 4 and 5). 
 
The variant in which sowing was done in peat, after three days the percentage of 
germination was 85% for V4-C3 chemically untreated seeds and 68% for treated seeds. It is 
considered that the treatment with Xseed did not affect germinative energy of chemically treated 
tomato seeds (table 6). 
 
6 days on sowing, a maximum of 95% of the V4-C3 chemically untreated seeds had 
already germinated. This is of course positive, as when seedlings are obtained by sowing and 
transplanting, the seedlings can be obtained about 6 days earlier. The same is observed for seeds 
sown in peat cells. 
 
The data in table 6 also shows that Variants 1 - control exhibited the lowest germination 
rate - 43% for the untreated and 53% for the chemically treated seeds. Compared with the 
controls, on 21.07.2010, germination rates were very high - 304.8 times for non-chemically 
treated seeds and 117.6 times for treated seeds (V3-C2). 
 
Germination rates after 12 days (28.07.2010) was a maximum of 89% and 87% for the 
two controls which leads to delays in obtaining seedlings (table 6). Data in table 7, 8 and 9 
shows that on 19.07.2010, as well as 21.07.2010 and 28.07.2010 - after 3, 6 and 12 days 
respectively, there were statistically significant differences between germination rates of tomato 
seeds. 
 
On seeds germinated on 16.07.2010, the length of the radicle was between 2 and 3mm for 
the controls (table 10) and 4-5mm for the treated variants. 
It is noted that the radicular system was not affected by treatments with Xseed (tables 11, 
12, 13 and 14). Also, untreated seeds' root growth did not exhibit any negative reaction to Xseed 
treatments. After 15 days, variants treated with Xseed showed radicles longer by up to 172.22% 
than control variants. 
 
Tomato roots (chemically untreated seeds) exhibited a statistically significant growth rate 
compared to V1 - control, when seeds were soaked for 60 minutes. The growth rate difference 
was not statistically significant for the chemically treated seeds (table 14). 
The variant in which the seeds were sown directly into the substrate, growth differences were 
statistically significant on all variants (table 16). The growth rate was also improved by the 
Xseed treatment (table 17). 
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Six days since sowing (3 days from sprouting), the strains height was 7mm for the control 
variants and between 15mm (V2-C1, chemically treated seeds) and 23mm (V4-C3, untreated 
seeds). The treatment is shown as improving plant height growth, even 3 days from sprouting, 
which would lead to the shortening of time for transplantation (in the case of obtaining seedlings 
by frequent seeding and transplanting), especially when concerning obtaining seedlings for 
greenhouse crops or early field crops. The average plant growth rates were higher than Variant 1 
- control in the case of all variants treated with Xseed (table 19): between 1.6mm/day and 
1.73mm/day for the controls and up to 2.8mm/day for V2-C1 - untreated seeds. Compared with 
V1-control, plant height growth rates were statistically significant. 
 
The Xseed treated plants sown in peat exhibited superior height (table 21), an observation 
confirmed by the statistical interpretation (table 22). 
 
Plant growth rates were higher for plants treated with Xseed. The differences were statistically 
significant for some variants (table 23). 
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CONCLUSIONS 
Xseed favourably affected the germinative energy of tomato seeds. 
Statistically significant effects on seed germination were recorded three days since 
sowing. The percentage of germinated seeds was between 15% for V4 to 21% for V2.  
 
The control variants has the lowest number of germinated seeds in the case of chemically 
untreated seeds, with just 7%, which is approximately 3 times lower than some of the variants 
treated with Xseed and 21 times lower than chemically treated seeds. 
 
Using Xseed shortened the germination period of the tomato seeds by approx. 6 days (in 
the case of C3 concentration Xseed), and the percentage of germinated seeds was of 85% after 3 
days, growing to 95% after 6 days. 
 
Humectation of chemically treated seeds with Xseed did not affect germination. 
Treating seeds with Xseed can be performed at the same time with other pesticides, thus 
leading to no supplemental costs per application. 
 
Seedling producers can get seedlings 6 days earlier by using Xseed. 
Tomato seeds germinated very well, in both application variants, humectated for 60 
minutes prior to sowing, and humectation of the substrate after sowing. Humectation after 
sowing can be done by producers of cell pallets along with the germination wetting, without 
additional steps. 
 
The radicular system was noted to be more vigorous when Xseed was used. 
Plant height was greater for variants treated with Xseed (up to 42mm for V2-C1), when 
compared to the control variants. Treated variants exhibited almost double the height. 
Plant growth rate was higher for plants treated with Xseed, the difference being 
statistically significant for some of the variants. 
 
The time to seedling was longer when not treating the seeds prior to sowing or after by 
approximately 6 days. 
 
Plant vigour was greater for variants treated with the Xseed compound. 
Increasing the concentration of Xseed when soaking the seeds did not negatively affect 
tomato seed germination 
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Eggplant Seed Research  
 
 
 
REPORT FOR EGGPLANT SEEDS 
Two study variants were used in order to analyse the effect of the Xseed product on eggplant 
seeds. 
 
Treatment method variants 
Experiment I. Humectation for 60 minutes prior to the sowing of the chemically untreated bell 
pepper seeds with Xseed in various concentrations 
V1 – Control Group – seeds dampened in distilled water; 
V2 – Seeds dampened in solution with a concentration of C1 Xseed; 
V3 - Seeds dampened in solution with a concentration of C2 Xseed; 
V4 - Seeds dampened in solution with a concentration of C3 Xseed; 
Seeds dampened on 13.07.2010 
 
Experiment II. Eggplant seeds sown into a peat substratum and then dampened with Xseed 
solution in various concentrations: 
V1 – Control Group – seeds dampened in distilled water; 
V2 – Seeds dampened in solution with a concentration of C1 Xseed; 
V3 - Seeds dampened in solution with a concentration of C2 Xseed; 
V4 - Seeds dampened in solution with a concentration of C3 Xseed; 
 
Seeds sown on 16.07.2010 
The germination was tested in a germinator at 30 degrees Celsius during the daytime and 20 
degrees Celsius during the night-time, in conformity with the germination determination standard 
for eggplant seeds. Data was retrieved after 6 days for the registration of the germination energy 
and for the final data after 14 days. 
 
The following was determined: 
- The number of germinated seeds after 3, 6, 8 and 15 days; 
- The length of the roots; 
- The height of the stems; 
- The growth rhythm of the roots and stems 
- The statistical interpretation of the results using the variance analysis 
2 
RESULTS OBTAINED 
Upon analysing the seed germination we noted that 3 days after sowing V4 – C3 produced the 
highest amount of germinated seeds. 6 days after sowing all the treated variants presented a 
germination percentage between 62% (V3 – C2) and 80% (V4 – C4). This is a very positive result 
considering that eggplant seeds have quite a long germination period. Practically, 6 days after 
sowing the seeds germinated at a percentage of 70,45% (V3 – C2) and 85,61% (V4 – C3) as per the 
final date of retrieving data, when the germination was at its maximum. From 21.07.2010, after 8 
days, the seeds germinated in a high percentage for the treated variants, between 72,09% for V3 
and 85,11% for V4. 
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V4 – C3 presented the maximum percentage of germination on the 21st, practically 7 days earlier 
compared to V1 – the control group (see Tables 1 and 2). 
Statistically there is a significant difference between the percentages of germinated seeds 6 days 
after sowing (see Table 3). 
 
In the case of treated seeds directly onto the peat substratum, they germinated at a percentage of 
over 56% for variants 2, 3 and 4, 6 days after sowing. This is 9 days earlier (until 28.07.2010). V1, 
the control group registered only 10% of germination (Table 4). The seed germination 12 days after 
sowing presented insignificant differences from a statistical point of view. Differences distinctly 
significant regarding the germination energy (6 days after sowing) are highlighted (Table 5). 
Also, in the case of this treatment alternative, the germinated seed percentage 6 days after sowing 
was of over 62% for V4 and 88,37% for V3, compared to 21.07.2010, 8 days after sowing. The fact 
that also in this alternative treatment, the germinated seed percentage was superior to the V1–
control group leads to quality saplings being produced 9 days earlier (Table 6). 
 
For the experimental treatment in which seeds were dampened 60 minutes prior to being sown, 
notable statistical differences were seen concerning radicle growth. All variants showed a radicle 
growth larger than that of the untreated control group, as early as 19.07., 8 days after sowing. 
These differences were maintained even after 8 days (21.07.2010) and after 15 days of sowing 
(28.07.2010). 
 
The radicle growth rhythm was highest for those seeds that were dampened for 60 minutes prior to 
being sown (see Tables 8 and 9). 
In the case of variants sown directly into the substratum and dampened with the Xseed product it is 
to be noted that on 28.07, 12 days after sowing, the radicles presented a much higher growth than 
the control group. These were in between 34 mm for V4 – C3 and 37 mm for V3 – C2. From a 
statistical point of view, the differences between the control group and the treated variants were 
significant. This is favourable as the development of a vigorous and fast radicular system leads to 
obtaining an appropriate sapling in a shorter timeframe (Table 10). 
 
On 28.07.2010, the eggplant seedlings presented heights between 18 mm for the V1 control group 
and 
48 mm for V4 – C3. All treated variants presented bigger height growth than the control group. The 
percentage of growth is significant: 211,11% for V2 and 266,67% for V4 (Tables 11 and 12). 
3 Height growth was also notable on the stemlets of the eggplant seedlings. The height of the 
seedlings on the peat variant that was treated direct was between 8mm for V2 – C1 and 26mm for 
V3 – C2. Percentagewise that is 17,78% and 57,78% over V1, the control group. Statistically, the 
differences between the treated variants and the control group were distinctly significant, which 
stresses the effect of the treatments with the Xseed product (see Table 13). 
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CONCLUSIONS 
Germination was favoured, as such after 3 days V4 – C3 showed a germination percent of 16%, 
whilst the control group V1 showed no germination at all. 
 
6 days after sowing all treated variants (in both methods) a germination percentage between 76% 
for the dampening of the peat substratum method and 80% for the prior dampening of the seeds 
before sowing method was visible. 
 
Germination time for all treated variants of the eggplant seeds was shortened by approximately 9 
days, which helps obtain quality saplings earlier. Keeping in mind the species-specific 
Requirements regarding the germination temperature and timeframe. This provides an advantage 
as it saves on the energy required for heating the environment where the saplings are produced. 
 
The forming and growth rhythm of the roots was accelerated for all the Xseed-treated variants. 
This is a relevant aspect as the development of a vigorous radicular system leads to obtaining an 
appropriate sapling. 
 
All the Xseed-treated variants presented height growth greater than that of the V1 untreated 
control group: 111, 11% for V2 and 166,67% for V4. 
 
The plants obtained through being directly sown into the peat substratum also presented 
significant growth, with percentages of up to 57, 78% above the control group. This aspect can 
be exploited when sowing directly into the cellular pallets and then dampened with the Xseed 
product, saving on the pricking-out labour. 
 
 
 
 
 
 
 
 
 
 
 
Bell 
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 Bell Pepper Seed Research  
 
 
 
Research report on the testing of bell pepper seed 
germination in laboratory conditions 
The influence of the bio stimulator Xseed on bell pepper seed germination 
Biological material: bell pepper seeds, OPAL automatic germination chamber 
Analysis method: 
Three repetitions each of 50 bell pepper seeds were used in the experiment. 150 bell 
pepper seeds were analysed overall, in 2 different work methods. 
Treatment method variants 
Experiment I. The testing of bell pepper seed germination on a substratum of 
filtering paper 
a. Submerging for 60 minutes prior to the sowing of the chemically untreated bell 
pepper seeds with Xseed in various concentrations: 
V1 – Control – seeds submerged in distilled water; 
V2 – Seeds submerged in solution with a concentration of C1 Xseed; 
V3 - Seeds submerged in solution with a concentration of C2 Xseed; 
V4 - Seeds submerged in solution with a concentration of C3 Xseed; 
Seeds were treated on the 13.07.2010. 
Experiment II. The testing of bell pepper seed germination on a substratum of 
peat 
a. Humectation of the peat substratum after the sowing of chemically untreated bell 
pepper seeds with Xseed in various concentrations: 
V1 - Control Group– seeds submerged in distilled water; 
V2 – Seeds submergedin solution with a C1 Xseed concentration; 
V3 - Seeds submerged in solution with a C2 Xseed concentration; 
V4 - Seeds submerged in solution with a C3 Xseed concentration; 
Seeds were treated on the 16.07.2010. 
2 
The germination was tested in a germinator at 30 degrees Celsius during the daytime and 20 
degrees Celsius during the night-time, in conformity with the germination determination 
standard for bell pepper seeds. 
The following was determined: 
- The number of germinated seeds after 3, 6, 8 and 15 days; 
- The length of the roots; 
- The height of the stems; 
- The growth rhythm of the roots and stems; 
- The statistical interpretation of the results using the variance analysis. 
To highlight the effects of the treatment the data was statistically processed. 
The experiment took place in the Vegetable and Ornamental Plants Chair, at the Horticulture 
University in USAMC – Bucharest, during the following timeframe: 13.07 – 28.07.2010 
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Results 
Experiment I - The testing of bell pepper seed germination on a substratum of 
filtering paper 
Based on the data retrieved, the following was determined: 
On 16.07.2010, 3 days after sowing, the lowest number of germinated bell pepper seeds was 
found for the 4th Variant – the C3 Xseed solution. The highest percentage of germinated bell 
seeds (22%) was found for the 2nd Variant – C1. 
Also, from a statistical point of view, a considerable difference was notable between the 
germination and the control Variant (V1). 
On the 19.07.2010, the highest germination percentage was registered by V4. 
The percentage of seed germination was also maintained on the 21.07.2010. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Three days after sowing, the seeds treated with Xseed C1 presented the highest 
germination percent (22%) compared to the rest of the variants. The difference was notable from 
a statistical point of view: 50% above the control variant. The 1st control presented a percentage 
of only 14,67% germinated seeds (see table 2). 
 
The number of germinated seeds, the percentage of germinated seeds as opposed to the 
control group, on 16.07.2010, three days after treatment. 
 
 
 
 
 
 
 
 
 
 
\ 
 
 
 
 



- WISEUSE INTERNATIONAL BV- 

Page 234 of 310 

Six days after sowing the differences are distinct as opposed to the control group, the germinated 
seeds with V3-C1 being at 85,71% and the V4-C3 ones at 121,43% (see table 3). 
Table 3 
The summary of the results for the germinated seeds percentage for the 19.07.2010, 6 days 
after sowing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
On the 21.07.2010, eight days after sowing, the percentage of germinated seeds was 94% for V4, 
a difference of 123,81% over the control group (V1). All the treated variants showed higher 
germination values than V1, with percentages of over 104% (see table 4). 
5 
Table 4 
The summary of the results for the germinated seeds percentage for the 21.07.2010 
------------------------------------------------------------------ 
VARIANT Germination 
Percentage DIFFERENCE SIGNIF 
(%) (% sem.) (%) 
------------------------------------------------------------------ 
V( 0 ) average 78.50 36.50 186.90 *** 
V( 1 ) 42.00 0.00 100.00 Ctrl Gr 
V( 2 ) 86.00 44.00 204.76 *** 
V( 3 ) 92.00 50.00 219.05 *** 
V( 4 ) 94.00 52.00 223.81 *** 
------------------------------------------------------------------ 
DL5% = 1.700 DL5% in % = 4.0476 
DL 1% = 2.580 DL 1% in % = 6.1429 
DL 01% = 4.110 DL01% in %= 9.7857 
------------------------------------------------------------------ 
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15 days after sowing the differences were up to 14, 63% compared to the control group 
V1, which shows that the bell pepper seeds germinated in a shorter timeframe in the treated 
variants. The control group germinated in a longer timeframe compared to the rest of the treated 
variants. 
Table 5 
The summary of the results for the germinated seeds percentage for the 28.07.2010, 15 days 
after sowing. 
------------------------------------------------------------------ 
VARIANT Germination 
Percentage DIFFERENCE SEMF 
(%) (% sem.) (%) 
------------------------------------------------------------------ 
V( 0 ) average 90.50 8.50 110.37 *** 
V( 1 ) 82.00 0.00 100.00 Ctrl Gr 
V( 2 ) 92.00 10.00 112.20 *** 
V( 3 ) 94.00 12.00 114.63 *** 
V( 4 ) 94.00 12.00 114.63 *** 
------------------------------------------------------------------ 
DL5% = 0.980 DL5% in % = 1.1951 
DL1% = 1.490 DL1% in % = 1.8171 
DL01% = 2.370 DL01% in %= 2.8902 
------------------------------------------------------------------ 
The germination percent was 7% higher for V2 in comparison with the control group after 3 
days. After 6 days, the percentage of germinated seeds for V4-C3 was 34% higher than that of 
the control group. After 8 days all the treated variants presented germination percentages of over 
86%, the difference was most notabel at V4-C3. 
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            Fig 4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bell pepper seedlings presented differences even after only 6 days from sowing. The 
highest was registered at V4. 
15 days after sowing the growth of the seedling was of 21,2 mm, and from a statistical 
point of view the differences were significant as per V1 (see Table 8). 
 
Table 6 
 
Average height of seedlings - mm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



- WISEUSE INTERNATIONAL BV- 

Page 238 of 310 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



- WISEUSE INTERNATIONAL BV- 

Page 239 of 310 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



- WISEUSE INTERNATIONAL BV- 

Page 240 of 310 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
From tables 10 and 11 we notice that the root of the sapling was bigger for all the treated 
variants: between 2 mm for V2 and 5 mm for V3 (after 6 days). 
After 15 days for V3 and V4 the lengtht was 32,5 mm and 36,8 mm respectively. 
The control group presented the lowest growth in height, the differences between the variants as 
opposed to the control group being very significative (for V3 and V4) and significative (for V2) 
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The summary of results regarding the length of the root on bell pepper seedlings 
VARIANT LENGTH OF THE 
ROOT DIFFERENCE SIGNIF 
(mm ) (mm) (%) 
------------------------------------------------------------------ 
V( 0 ) average 30.51 5.88 123.86 *** 
V( 1 ) 24.63 0.00 100.00 Ctrl Gr 
V( 2 ) 28.11 3.48 114.11 ** 
V( 3 ) 32.50 7.87 131.94 *** 
V( 4 ) 36.80 12.17 149.39 *** 
------------------------------------------------------------------ 
DL5% = 1.500 DL5% in % = 6.0893 
DL 1% = 2.270 DL 1% in % = 9.2152 
DL 01% = 3.620 DL 01% in %= 14.6955 
------------------------------------------------------------------ 
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Experiment II. The testing of bell pepper seed germination on a substratum of 
peat 
The germination percentage of the bell pepper seeds was, on 21.07. 2010, six days after 
sowing between 67% for V3 and 73% for V4 compared to only 17% for V1, the control group. 
Practically in 8 days the germination percentage for the non treated seeds was of only 20,5% and 
the rest of the variants of over 72,8% (V3). The highest germination percent was 81%, registered 
at V4, C3. 
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CONCLUSIONS 
The percent of seeds germinated was 22% (V2) comparatively with control (V1) which only 
germinated 15%. 
 
After 8 days the germination percentage for the treated variants was very close to the maximum 
germination percentage of the seeds after 15 days. The control group V1 was almost 50% 
smaller compared to the rest of the variants. 
 
Early seed germination is preferred in order to obtain seedling in a shorter timeframe. 
Economically speaking, obtaining a seedling earlier also reduces costs. 
 
Based on the obtained results the following data was extracted: 
- Treated seeds presented a higher germination percentage in a shorter time period 
compared to the control group one – without any treatment. 
 
- All the variants on which the treatment with Xseed was applied to for 60 minutes had a 
superior seedling height than that of the control group but the best results were obtained 
by V2 on which we applied the solution with a C1 concentration; 
- Although remarkable differences can be observed for all the treated variants, we can 
appreciate that for bell pepper only using the V2 variant is practical. 
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Green Salad Seed Research  
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Artichoke Seeds Research  
 
 

 

THE EFFECT OF TREATMENT WITH “BIOROOTZ” ON SEED GERMINATION AND INITIAL ROOT 
GROWTH 

  
  
Experiment 1. 
  
50 seeds of Cynara cardunculus (cardoon) were submerged in to water for 45 minutes, whereas 

another 50 cynara seeds were submerged to water solution of biorootz 0.1% per volume for 45 

minutes. The above seeds, plus another set of 50 cynara seeds which were not submerged to water, 

were all placed to a germination chamber, and their germination rate was determined daily, under 

temperature and humidity conditions set to 22oC and 100%, respectively. 
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Fig. 1. The germination rate (y-axis, in %) with the days elapsed since treatment (x-axis). 
  
  
Fig. 1 demonstrates that watering the seeds (treated-w and treated-b) started earlier the process of 

germination than in the control. Especially, under the treatment with biorootz (treated-b) this effect 

was remarkable.  

As can be seen, 3 days after treatment, the biorootz treated seeds (treated-b) showed germination 
of 25% versus only 5% of the water treated (treated-w) and 2% of the control; 6 days after 
treatment, the biorootz treated seeds had germinated already by  
 
80% (100% was reported one day later), twice as much as the water treated seeds and more than 

three times as much as the control. Even after nine days, the control seeds were germinated only by 

50%, 15% lower than the treated-w seeds. Full germination (100%) was reported 11 days after the 

experiment initiation. 

  
Experiment 2. 
  
After the control seeds (not submerged to water – not treated) were germinated, 10 seeds were 

placed on the top of respective test tubes partially filled with water or water solution of 0.2% per 

volume with biorootz, in such a way that the rootlets could be initially grow moistened by the water 

risen due to capillarity within the tubes through a filter paper (see Fig. 2). The experiment was 

replicated 3 times and repeated for 2 more plant seeds (pea [Pisum sativum] and switch grass 

[Panicum virgatum]). 
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Fig. 3. The initial root development of cynara supplied with pure water [C] or water with biorootz in 
solution 0.2% volumetric [B].  
  
It can be seen that the effect of the treatment was apparent throughout the first 8 days of initial 

development. However, this effect was more pronounced during the first two days. As a matter of 

fact the days that the treated seed reaches the stage of upper left quadrant is 2+6=8 days since 

sowing (experiment 1 initiation) whereas it seems that it will take at least one week more for the 

untreated seed to reach the same growing stage (combination of exps 1 and 2). 

Even 8 days after germination, a substantial difference between the treated and the control seed is 

obvious in Fig. 3 (down-right quadrant). 

The research is being continued; however based on the above experiments we conclude that the 

treatment of the seed with biorootz will result in a faster germination and a better initial grow of the 

plants, and due to its low cost is advisable for cynara cardunculus. 
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Our natural products : GMP+ FSA certified  
  
Our natural products Nutro Meat (for broilers) and Nutro Egg (for laying hens) consist entirely of 
premium herbs and high-quality plant extracts and are GMP+ FSA certified.  

 
 
Premium herbs and plants 
  
The premium herbs and high-quality plant extracts in our products contribute to reducing and 
preventing broiler and layer health problems. 
  
The active substances in herbs and plants have positive effects on the health, strength and 
performance of broilers and laying hens. 
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Ingredients 
  
The most important ingredients in our products: 
  
●  Ascophyllum nodosum (seaweed) 
●  Foeniculum vulgare (fennel) 
●  Schisandra chinensis (pepperberry/wu wei zi) 
  

  
 
  
Synergy of ingredients and special treatment 
   
The mutual synergy of the ingredients in our products, the coordinated dosage and our special 
heating and fermentation treatment method, result in the combined effect that our products are 
more effective than the cumulative effect of all the ingredients together. 
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Proven impressive results (*see also the official reports below) 
  
●  enhanced feed conversion rates (FCR); 
●  strengthened immune system; 
●  improved liver function; 
●  improved disease resistance; 
●  supressed E.coli; 
●  less yolk residual inflammation; 
●  lower mortality; 
●  lower broiler rejection by the slaughterhouses; 
●  higher final body weight (e.g. +21% in India, +23% in Kenya, +26%      in Indonesia); 
●  less/no antibiotics needed: AMR prevention and reduction; 
●  healthier and more sustainable chicken meat and eggs. 
     
Our natural products are easy to use and provide a high return on investment. Our products are 
free from gluten, flavor enhancers and colorants. 
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Wiseuse International Message of Gratitude and Invitation 

Wiseuse International would like to thank all its partners, volunteers, universities, and students for 
their professionalism, extraordinary work, and dedication. 

Keep up the great work! 
Wiseuse warmly invites everyone who feels inspired to join our research and projects—because 
innoation never stops. 

For Stakeholders & Investors 
Wiseuse welcomes future stakeholders and investors who are seeking a challenging and profitable 
business model, supported by solid scientific foundations, evidence, and reports. 

Step into the World of Wiseuse 

• Would you like to explore the business opportunities Wiseuse has to offer? 
• Would you like to become a business partner, distributor, stakeholder, or shareholder of 

Wiseuse? 

Join us in building a future of sustainable innovation. 

Owner: Dorotheus Wisman  
Web: https://www.wise-use.com/  
E-mail: info@wise-use.nl 
Tel/App: +316211501515923 

Business advisor: Jeroen Rijnenberg 
Web: https://sbdifoundation.org/  
Email: indonesiasbdi@gmail.com 
Tel/App: +6282141088278 
 

Thank you  

https://www.wise-use.com/
mailto:info@wise-use.nl
https://sbdifoundation.org/
mailto:indonesiasbdi@gmail.com
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