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Annexes

1.1. Summary of activities and results since the last report

During the current project period we continued monitoring of purification processes in the vegetation filter prototypes. We started this work last year collecting pre-treatment soil samples from Kambja prototype. Next collecting of soil samples will take place before the next period of irrigation of vegetation filter with pre-treated wastewater in spring 2005 to find out changes in the soil organic content, microbes community and nitrogen/phosphorus amount. During the vegetation season of 2004 we evaluated different water collection methods for water analysis from the vegetation filter: constructed lysimeters beneath the soil surface and vacuum pumping of water from the soil. This was done for gaining better knowledge on water and pollutants movement in the field for analysing the main mechanisms of purification process and predicting the possible maximum load of the vegetation filter. The vacuum pumping of water from the soil was slightly disturbed by very rainy vegetation period. The precipitation dilute the water coming trough vegetation filters, so we have to carry on with the tests in the future to be sure that vegetation filters by themselves are efficient in purification not to make wrong conclusions. 

According to the results of lysimeters we can see that the amount of pollutants coming through the vegetation filter does not exceed the norms stated in regulations (Annex 1). However, this result could be also influenced by large precipitation during the vegetation period. The monthly collection and analyse of wastewater both from influent and effluent and from prototype bonds itself was also continued (Annex 2). These data will be used for evaluation the role of bioponds in organic material degradation and evaporation.

Kambja and Kadrina partners carried on with the maintaining of pre-purification systems, taking care of the sludge situation in them, controlling the weeds in banks of bioponds and monitoring for the normal functioning of the purification systems. In vegetation filters they controlled the weeds when necessary. 

During this period the contact persons of partners organised presentations and excursions in the prototypes for different groups of interest. The beneficiary continued the knowledge dissemination task with the existing contacts and establishing new channels on international level. Some progress has been in establishing contact in former Soviet Union countries for the international workshop of the project planned to be carried out in 2005. The beneficiary has agreed to join as a partner another international EC 6th framework project of wastewater usage in short rotation forestry in co-operation to disseminate the methods of the current project to the specialists from other countries. Moreover, Estonian Farmers Union will be co-operated in the new project to share our experiences gained during current project. So far we have great contacts with specialists from different EU countries and also from America and India. In order to disseminate methods, ideas and latest data of this project as the Estonian case study, project manager Katrin Heinsoo participated in the International Poplar Commission (IPC) Session workshop of the Working Party 6, titled “Environmental Uses of Poplars and Willows”. The travel and accommodation costs of the conference were not covered by the current project as this was found to be ineligible by the European Commission. 

On national level the beneficiary continued with participation in the State Program for the Different Usage of Renewable Sources of Energy. The beneficiary also continued with sharing the experiences of sustainable wastewater purification methods with media and supervised students on different topics concerning the prototypes.

All planned activities of the project period were carried out successfully and activities of WP 3 started according to time schedule. 

1.2. Project management

During reporting period the project partners (Kadrina and Kambja municipality) have been dealing with regular checking of wastewater purification systems to ensure the effective functioning of these. They have carried out some weed control in vicinity of bioponds and pumping houses, near access roads of prototypes and on the edges of plantations. They have carried out some necessary maintenance work in treatment plants in co-operation with building company. In Kihlevere the vertical filter needed some purification from mud what had entered the filter because the septic was not working properly. By now this slight problem has been solved. The representatives of partners have been collecting monthly wastewater samples from pre-treatment plants (from inflow, in the middle of process and outflow) and transporting these to laboratory. They have also been dealing with regulation of irrigation sequence of plantation when necessary (in heavy raining periods the sequence of irrigation has to be turn down to avoid probable pollution of ground water). They have also assisted scientists of beneficiary in installing the monitoring equipment to vegetation filters (vacuum pumping system etc.). This work will continue when the installing of meteorological data collections systems will take place in Kadrina.

The main task of the beneficiary has been to monitor the environmental conditions in vegetation filter prototypes and to analyse the results of wastewater purification efficiency in pre-treatment plants. In Kambja vegetation filter both underground lysimeters as passive monitoring systems of vegetation filters purification efficiency and vacuum pumping of water from the soil under the vegetation filter as the active method of water collection were used and the results compared. There were some disturbing factors like very rainy summer to draw precise conclusions on purification efficiency, as the precipitation dilutes the wastewater coming through the soil beneath willows planted in vegetation filter. The results show that water quality (BOD; N and P) after vegetation filter treatment meets the limits of Estonian regulations but in order to avoid the possible influence of rain we have to carry out the same monitoring process also during the next year. During this period we were mainly able to test monitoring systems and to set the monitoring routine. The measurement of transpiration and wastewater uptake loads of plantation willows will also be continued next year for Kambja and Vohnja prototypes in hopefully dryer conditions to find out the maximum wastewater loads and irrigation sequences applicable to vegetation filters without groundwater pollution risk.

To get precise data on chemical and physical processes taking place in pre-treatment ponds some climatic parameters were monitored in Kambja prototype. We were able to measure the leaf transpiration, air temperature and humidity to evaluate possible evapotranspiration rate from the vegetation filter. We also provided all necessary details of monitoring system that enables to measure continuously different climate parameters (air humidity, temperature) to improve our evaporation studies during the next vegetation period This information is essential for calculating the irrigation rates of vegetation filters. 

Involvement of innovative wastewater purification methods in our project has caused growing attention of different groups of interest. This has helped EAU to co-operate already in two international project designed partly by the beneficiary (EC 6th framework projects called WACOSYS and BIOPROS) (short description of both in Annex 3). Both projects will improve vegetation filter methods and will enlarge the number of potential growers of short rotation plantations. The BIOPROS project would have not been possible to design without valuable experience of beneficiary that has been gained during the current project. 

In local level there are emerging enterprises which are interested in establishment of large scale plantations of energy crops as the conventional energy sources are getting more expensive. They are also potential targets for knowledge and experiences of current project and international co-operation network established during it.

Here we give here a short list of the most important activities concerning the project management:

· 14.09.2004. The mission of Nordic/Baltic Monitoring Team expert Eili Erg to visit project partner of Kadrina municipality. The representatives of EAU (project manager K. Heinsoo, B. Holm, T. Tilger) and Kadrina municipality (contact person A. Põldaas, book-keeper M. Kukk) took part of the meeting. In the first half of the day we focused on project’s developments, experiences of the municipality, problems in local level, dissemination, progress in the future and advantages of the project for local people. On the second half of the day an excursion was carried out to see the project prototypes in Kihlevere and Vohnja villages. The mission was very informative and constructive for both beneficiary and Kadrina partner.

· 03.08.2004. Discussion with the representatives of Kanepi municipality that ended with the decision to co-operate in terms of vegetation filter establishment to one village of the municipality. This action was definitely the result of the current project as the local authorities had learned about this sustainable wastewater purification method a year ago in our dissemination event at Kambja. As the representative of Kanepi municipality acts as member of Estonian-Latvian-Russian border regions co-operation team we will be able to reach with their help also to the larger auditory of Russian authorities in order to disseminate the advantages of sustainable wastewater purification in rural areas in Russia where the conditions of wastewater purification are insufficient after collapse of former Soviet Union. The need for cheap but effective wastewater purification systems which could produce also renewable biomass for local energy production can be predicted to increase there rapidly during next decade.

· 04.-05.10.2004. Representatives of beneficiary (K. Heinsoo, B. Holm) took part in discussion meeting organised by Bremerhaven Technology Centrum. This event had two main tasks: to introduce sustainable wastewater purification methods to various target groups (local farmers, environmental specialists from both local and international level) and to work out the possible ideas and methods of co-operation in the future.  

· 10.11.2004. Fieldwork in Kadrina vegetation filter. Representatives of beneficiary mapped the location of different willow clones in the field and established the poles between different clones to mark the clone blocks for distinction in next vegetation period. This was needed for different kind of fieldwork that should be carried out afterwards.

· 24.11.2004. The mission of representatives of European Commission assisted by Nordic/Baltic Monitoring Team and regional co-ordination of LIFE projects to our project. We had a pleasure to meet Remo Savoia (Technical Desk Officer) and Izabela Madalinska (Financial Desk Officer) from European Commission, Valts Vilnitis (regional co-ordinator) from SIA ELLE external monitoring team and Eili Erg from ELLE OÜ. From project side the representatives of EAU (project manager K. Heinsoo, vice rector of EAU A. Koppel, B. Holm, T. Tilger, book-keepers K. Mark, K. Viktor) and Kadrina municipality (contact person A. Põldaas) took part from the meeting. The meeting was divided into two parts, the first was presentation of project with discussion and the second an excursion to visit Kambja prototype. At first project manager K. Heinsoo introduced the project (goals, development, innovativity, environmental aims and results, problems etc) after what the discussion lead by EC Desk Officers was carried out in technical and financial developments of the project. After that a short excursion to Kambja prototype was carried out with the help of local contact person T. Prants.

· 29.11-09.12.2004 Katrin Heinsoo presented the material of the current project in International Poplar Commission workshop “Phytoremedation” and took part  in the commission discussions. As this was an event which was not include in our project proposal the costs of the participation and travelling are not included to the project but covered by other financial resources. Although the conference was extremely useful in terms of contact development and idea improvement. Our preliminary plans are to include in the fieldwork in next summer Prof. J. Isebrands from USA and dr. K. Perttu from Sweden. They both are world-famous specialists of removal of pollutants from the environment with the help of various plants and their textbooks and articles are widely used in this topic. We have the pleasure to report that they found the current project prototypes to be extremely interesting     and promising in terms of knowledge improvement. Moreover, we plan to incorporate the field tour to our prototypes also to the international postgraduate course of foresters that has been organised by Joensuu University in Finland (contact person dr. L. Tahavanainen).

1.3. Progress during the reporting period (01.07. - 31.12.2004)

Task No in Gantt Chart
PLANNED ACTIVITIES in WP 3
REAL SITUATION

11
1. Institute of Zoology and Botany will monitor the environmental conditions in the vegetation filter prototypes.
Started already in the previous project period, carried out successfully. Will be continued according to the time schedule.

10
2. Institute of Water Management will collect and analyse the nutrient concentration in wastewater. 
Started already in the previous project period, carried out successfully. Will be continued according to the time schedule.

7, 9
3. Kadrina municipality will manage the treatment plants and vegetation filter prototypes.
Done according to time schedule and will be continued.

7, 9
4. Kambja municipality will manage the treatment plants and vegetation filter prototypes.
Done according to time schedule and will be continued.

12
5. Institute of Zoology and Botany will carry out seminars and courses for students, schoolchildren etc. An international workshop with participants from Baltic States, north-western Russian and Scandinavian countries will be organised. The sustainable method of wastewater purification will be introduced in media. The results of monitoring and scientific work in prototypes will be published. 
Started in time and will be continued until the end of the project. The international workshop will probably take place in autumn 2005.

12
6. Institute of Water Management will carry out seminars and courses for students and engineers. The results of monitoring and scientific work in prototypes will be published.
Started in time and will be continued until the end of the project.

12
7. Kadrina municipality will disseminate the used methods to county authorities and local people (schoolchildren, farmers etc.) and guide the excursions to the prototypes.
The knowledge of local people has increased and many excursions of visitors have been carried out guided by the local contact person. The activity will continue.

12
8. Kambja municipality will disseminate the used methods to county authorities and local people (schoolchildren, farmers etc.) and guide the excursions to the prototypes.
The knowledge of local people has increased. A lot of excursions of visitors have been carried out guided by the local contact person. The activity will continue.

1.4. Assessment of progress

1. Institute of Zoology and Botany will monitor the environmental conditions in the vegetation filter prototypes. 

We collected water samples from lysimeters which are under the ground beneath the vegetation filter and analysed the content of water coming trough the vegetation filter. The content of pollutants (BOD; N and P) was lower than stated in water regulations of Estonia for wastewater released to nature. Because of very rainy summer we should make additional tests next year when dryer conditions occur to be absolutely sure that the results are because of vegetation filter functioning effectively not due to the dilutive effect of precipitation. We also tested the vacuum pumping of water samples from the ground beneath the vegetation filter in Kambja prototype. We managed to install the monitoring equipment and establish the protocol for sampling but additional test of wastewater should be carried out also. The monitoring work in vegetation ended for this period in autumn 2004 after the end of the vegetation season. The data were and will be analysed and the field works will be continued in next year both in Kambja and other prototypes. Besides purification efficiency we studied also the survival and growth of the willows in Kambja vegetation filter. The preliminary data is presented in Annex 4.

2. Institute of Water Management will collect and analyse the nutrient concentration in wastewater. 

It has been done since the establishment of pre-treatment parts of prototypes. Monthly wastewater samples were collected from each prototypes. For this purpose three samples were collected from inflow and outflow points of pre-treatment system (bioponds in Kambja and Vohnja, sub-surface filters in Kihlevere) and also from the middle part of pre-treatment to study the changes in wastewater concentration during the pre-treatment process. This work is essential to evaluate the effectiveness of pre-treatment plants of prototypes. 

3. Kadrina municipality will manage the treatment plants and vegetation filter prototypes. 

Regular maintenance work has been carried out in prototypes of Kihlevere and Vohnja (Kadrina municipality). These activities have involved mechanical weed control in vicinity of prototype bioponds and pumping facilities, some fencing of biopond area in Vohnja, cleaning of pre-treatment filters from mud and establishment of access road in Kihlevere. These works were carried out to keep prototypes functioning effectively and to maintain the esthetical condition of surrounding area and access for visitors of prototypes. The prototype in Kihlevere is working worse than we predicted. During the current period the representatives of the construction company, project designer and partner have met several times to find out the reason and possible solutions to the problem. The short-term solution is a weekly cleaning of the septic before the filter. However, this is resource consumable task and can not run in the long scale. In the longer period the septic should be rebuilt larger and the pumps should consist also some mechanical filters that do not allow the very large particles (shoes, clothes, timber etc.) to enter the pumping system and afterwards the filter. It was not possible to forecast this problem during the project design. In this stage we counted with the traditional limits of wastewater production (actually the village produces less water that has a bad impact to the movement of organic material in the system) and higher culture of local people canalisation usage.

4. Kambja municipality will manage the treatment plants and vegetation filter prototypes. 

Management activities in Kambja have been concerned mainly to the mechanical weed control to maintain good and esthetical look of prototype surroundings and biopond edges for visitors. Some amendment of access road to vegetation filter area was also carried out during this period of the project. Kambja municipality and building company have also carried out small scale reconstruction works in septic of Kambja prototype to make its construction stronger for solid trash coming with wastewater to septic. These works were carried out to keep prototypes functioning effectively and to make it pleasant for visitors. For this season the management work in Kambja prototype is over and will be continued in next year. 

5. Institute of Zoology and Botany will carry out seminars and courses for students, schoolchildren etc. An international workshop with participants from Baltic States, north-western Russian and Scandinavian countries will be organised. The sustainable method of wastewater purification will be introduced in media. The results of monitoring and scientific work in prototypes will be published. 

Task has been carried out successfully and continuously. EAU has supported several students to write their thesis on topics concerning sustainable wastewater purification systems efficiency, vegetation filters characteristics, changes in them during purification process etc. The methods of sustainable wastewater purification were introduced to students during lectures carried out by the Institute of Zoology and Botany and the Institute of Water Management. We also started preparation works to organise an international workshop in autumn 2005. We have carried out negotiations with Dr Jannis Dimitrou from Sweden (Swedish Agricultural University having international expertise in vegetation filter management), Stig Larsson (manager of Agrobränsle OY, the largest company running willow vegetation filters and producing willow planting material in Sweden), Dr Liisa Tahvaninen from Finland (Joensuu University, specialist in short rotation forestry and management) and Steffen Föllner from Germany (Bremerhaven Technology Transfer Centre, expert in water engineering) about the possible date of the workshop in September-October 2005. We have established also contacts with possible participants of the workshop from Estonia, Latvia and north-western Russia. So far we have got no good contact with Lithuanian specialists but we shall continue our efforts to clarify this issue during the next period. The current project has been introduced in media during last project period on several occasions on different levels and we have got large feedback from different groups of interest (mainly farmers, students, local authorities, owners of small companies). Therefore it is very important that we are able to continue the current project with the large-scale dissemination and advising task in our next project called Biopros (mentioned also in Project Management part 1.2). As the number of people having broad skills in the topic is still limited we are not able to reach everyone with their special needs and will train the officers of Estonian Farmers’ Union to advise the practical users in the future.  

6. Institute of Water Management will carry out seminars and courses for students and engineers. The results of monitoring and scientific work in prototypes will be published. 

Seminars and courses were carried out according to time schedule. As last summer was not the best for valid results of monitoring to publish scientific works we have to continue with monitoring next summer also. The collected data will be analysed and scientific value evaluated during the next stages of the project. The method of publishing will be decided after that.

7. Kadrina municipality will disseminate the used methods to county authorities and local people (schoolchildren, farmers etc.) and guide the excursions to the prototypes. 

The excursions to the prototypes of Kihlevere and Vohnja villages were carried out regularly during last period of project to different interest groups starting with local schoolchildren in the lessons of nature and ending with county authorities, environmental and water specialists of Estonia and neighbour countries. The most popular time for such kind of excursion is over by this period, it will start again in spring 2005. The interest to prototypes is growing continuously, the contact person of Kadrina municipality is the very experienced guide for such tours in Kihlevere and Vohnja prototype as he has been involved with the implementation of the project. 

8. Kambja municipality will disseminate the used methods to county authorities and local people (schoolchildren, farmers etc.) and guide the excursions to the prototypes. 

In Kambja prototype there have also been several excursions during last reporting period to schoolchildren and other interest groups (e.g. excursion of Latvian water management and environmental authorities from small municipalities of Riga region). For last period we can conclude the task being carried out successfully. 

After consideration of activities carried out and goals achieved during the reporting period, we evaluate the progress being good. We have finished several tasks described above and continue by plan with others. 

The process of knowledge and experiences dissemination was carried out in both local and international level. The beneficiary has continued development of the home site (http://www.zbi.ee/life) of the project and made several complements and updates especially on English content of the home page as suggested in B. Julien´s letter from 13.09.04. Now the English and Estonian contents of the homepage are more in balance and important details are available in both languages. 

The most important result of international co-operation during the report period was further development of collective research project BIOPROS. The project enables to enforce the international network as well as establishment of national know-how centre of sustainable wastewater purification methods. The knowledge gathered during the current project is extremely valuable for the achievement of the tasks in BIOPROS project.

1.5. Future planning (up to 30.06.2005)

According to WP 3.1 we will continue monitoring of environmental conditions in the vegetation filter prototypes in the next phase of the project in spring 2005. This will be carried out on the second half of next reporting period as the vegetation period in plantations starts not before the end of April. We will collect soil samples from Kambja prototype during the vegetation period and irrigation of plantation with pre-treated wastewater to find out changes in the soil organic content, microbes community and nitrogen/phosphorus amount. We will also continue with different water collection methods from the vegetation filter (constructed lysimeters, vacuum pumping) to analyse the effectiveness of vegetation filters in absorption of nutrient content of pre-treated wastewater. It should be done in less rainy conditions also compared with the summer of 2005 to make sure that water samples collected from the soil are purified by vegetation filter not diluted by precipitation. The better knowledge about the water and pollutants movement in the field (both horizontal and vertical) is needed for analyse the main mechanisms of purification process and predicting the possible maximum load and optimal irrigation of the filter. In 2004 we focussed mainly to Kambja prototype but during the next year we shall increase these studies also to Vohnja prototype. Monitoring of filter efficiency at Kihlevere will be also more detailed. At Kihlevere we will pay more attention to the processes during the mechanical treatment and in the vertical filter of the prototype. In the case we are not able to avoid to the large particles (shoes, clothes, timber etc.) to get into the canalisation system we have to establish some additional mechanical filter to keep these avay from our vertical filter or to rebuild the septic larger and replacing it before the pumps. This can cost approximately 7000 €. 

We will continue with collection and analyse of wastewater from different points of pre-treatment plant of each prototype during the next project period and until the end of the project. This work will be carried out even during the winter to see the effectiveness of pre-treatment in cold conditions which is inadequate to the micro-organisms involved in purification processes of wastewater. The data will be used for evaluation the role of organic material degradation and evaporation from the pre-treatment plants as for evaluating the effectiveness of these. 

Both partners will carry on with the management of pre-purification systems regularly, take care of the maintenance of these and mending when necessary. In prototype vicinities they control weeds if necessary. At Kambja prototype the Populus tremuloides meristem plants (poplars) will be planted in the first possibility in spring 2005 on the area of 0,6 ha which is ca 4,5% of the total area of Kambja vegetation filter. Populus planting has since been postponed because of weak condition of expensive poplar plants to avoid the probable death of these plants because of competition with fast-growing weeds. This has not altered the project anyway as the area meant for poplars is small and out of the irrigation circle so far and planting will be carried out by local voluntary schoolchildren which would cost nothing. Out of the irrigation cycle was also the area in Kambja where we had to replant 50% of alders not willows as mistakenly indicated in B. Julien´s letter from 13.09.04. This was done already in spring 2004 and it did not affect working efficiency of the whole prototype nor the cost of the project as the area of replanted alders was ca 0,5 ha (~3% of vegetation filter total area), plants were provided for free because of the bad quality of firstly planted alders and planting was carried out by volunteers (local schoolchildren) without charge. The remaining area (ca 10 ha) of vegetation filter with willows which is included in irrigation cycle has been sufficient to purify the pre-treated wastewater efficiently.

All the project participants will also work on with the knowledge dissemination task as proposed and carry out workshops, presentations and excursions in the prototypes. The excursions in prototypes will continue in spring 2005 when the new season for local tourism begins. The beneficiary continues with the knowledge dissemination task with the existing contacts and looking for new channels for dissemination in local and international level. When the international workshop organised by EAU will be carried out, Kambja prototype will definitely be one part of workshop visited by international short rotation forestry and wastewater purification specialists.

On national level the beneficiary will continue participation in the State Program for the Different Usage of Renewable Sources of Energy, supervise students on different topics concerning the prototypes and communicate with media and farmers interested in project methods.

2. Financial issues


Cost category
Total cost according to the Commission’s decision*
Total costs incurred from the start date to 31.12.2004
% 
Eligible cost

1.
Personnel
292740
138030,48
47,15
138030,48

2.
Travel
51600
26601,64
51,55
26601,64

3.
Outside assistance
89600
98452,02
109,88
98452,02

4.
Durables: total non-depreciated cost
221800
234201,80
105,59
173102,64


- Infrastructure sub-tot.
36000
36965,71
102,68
9241,43


- Equipment sub-tot.
67200
66749,77
99,33
33374,89


- Prototypes sub-tot.
118 600
130486,32
110,02
130486,32

5.
Consumables
20400
15332,75
75,16
15332,75

6.
Other costs
10234
7835,87
76,57
7835,87

7.
Overheads
24894
15250,28
61,26
15250,28


SUM TOTAL
711268
535704,84
75,32
474605,68
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