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Section 2: Project Progress Report



NOT CONFIDENTIAL



Objectives : The SHELLFISH project is based on an innovative biological method of acceleration of the detoxification process for shellfish contaminated by PSP algal toxin. The objectives of this 6 months period were : o To exploit the 2 last experiments and analyse them o To design the prototype o To install and set up the prototype. Results and Milestones : The two last laboratory experiments have been finished in this period. The 4th experiment, on clams, was nearly completed at the end of the 1st period, waiting for the exploitation of the results. It investigated the effect of algal concentrates and starvation on detoxification kinetics. The 5th one was on oysters. This experiment was expected to explore the effects of another fodder alga : Skeletonema costatum on detoxification kinetics when supplied either as pure culture or concentrated paste in the circuit. A particular objective was to compare specific efficiencies of two algal species (S.costatum and I.galbana) as detoxification diets and to investigate the appropriateness of S.costatum paste as a cheaper equivalent detoxification diet. Although the results were difficult to analyse due to a high initial toxicity for the 4th experiment (clams) and, on the contrary, a lower one for the 5th one (oysters), analysis were conducted considering the whole experiments. For clams, when the required toxicity was reached, the following can be concluded Safe levels (i.e. 1.5mg/L TPM) Starvation of clams did not give safe levels of PSP within 4 days of detoxification. No significant difference in rate of detoxification was observed between starvation and feeding with algal pastes. For oysters, it appears that : no significant difference could be established between several algal species (Skeletonema costatum, Thalassiosira weissflogii, Tetraselmis suesica or Isochrysis galbana) detoxification rates providing initial toxic levels were in a 200-300 µg eq STX 100g-1 range and providing experimental temperature was 16° 1°C. as a result, all detoxification data could be melted together and used to build a kind of reference PSP detoxification trend, only suitable for further experiments performed in similar conditions.
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the main objective, i.e. to detoxify from 200 down to 80 µg eq STX in less than 6 days should have been at least reached in a way similar to the reference model unless further attempts (temperature and fodder algae concentration increases) allow a real improvement of these results (that means a shorter detoxification time). when using first order exponential trends to calculate the time needed to detoxify oyster from 200 to 80 µg eq stx 100g-1 it seems neither temperature nor algae concentrations really improve the previous results (no linear relationship with detoxification time). shorter detoxification times are rather a result of an increase of k values in the relation c = c0 e-kt where c0 is the initial toxin content and c the toxin content as a function of detoxification time. the real impact of either temperature or algae concentrations upon this parameter was not fully elucidated during this study. Concurrently the design of the prototype was conducted and it was decided to install it at a producer's in Sète, near the Thau lagoon : it would be easy to go there for lot of the partners and a bloom event could be exploited at once. One of the challenge is to avoid the breaking of the algal cells in the circulation flow, for feeding efficiency and economic reasons : it lead to choose a vortex pump on the main circuit and a peristaltic one for algal feeding. The interface was defined too, with the choice of the connected equipment and the concern to ease the operator's task while supervising the process. The first equipments were assembled, while others were ordered. The milestone of the period was the milestone 3 : mid-term assessment report, which was successful, assessed on the results in accordance with acceptance criteria. Benefits and Beneficiaries : The conclusions from the whole experiments synthesis confirmed the relevancy of the method. All theses points are beneficial for shellfish producers. Future Actions (if applicable) : The installation of the prototype will be finished and blank tests conducted. As soon as a bloom will be detected, the prototype will be filled with a batch of toxified shellfish either supplied from a producer or artificially toxified in plain water.
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1. OBJECTIVES AND EXPECTED ACHIEVEMENTS The objective of the project is to determine the effects of micro-algae diet in order to accelerate the detoxification of live shellfish, namely oysters and clams, in a system that overcomes the problems of Paralytic Shellfish Poisoning (PSP) contamination. The properties of the process are to speed up the shellfish detoxification kinetics with appropriate diets using the effect of non-toxic cell density. The process will have to satisfy at least the following qualitative and quantitative acceptance criteria : disposal of waste from the developed process to be as low as possible and in an appropriate manner to ensure that the process is safe and environmentally neutral; technical : to detoxify in 4 to 6 days from a 200 g STX equ.100 g-1 level to less than 80 g STX equ.100 g-1 socio-economic - detoxification length of time of 4 to 6 days - cost of the treatment less than 25% of the selling price. After an initial preparation phase, the work will firstly involve two laboratories that will conduct similar detoxification experiments on oysters for the former, and clams for the latter in order to establish for each species the most effective protocol. Then a pre-industrial pilot will be designed, built, and the process control finalized. The system will at least be validated by means of the pre-industrial pilot plant/process which will be installed at the producers in places where blooms occur regularly. The project consortium will also ensure to achieve the following aims : The selling price for the new system should be around 30 000 (including labour costs) for a 5 tons capacity unit. Upon implementation of the new process, it is aimed at rescuing the turnover for the endusers when a bloom occurs. Table 1



Rescued turnover with a 5 tons unit for a one month bloom closure



Mass of shellfish treated in a month time Selling price of 1 ton (estimate) Operating costs of 1 ton (estimate : 25%) Waste and treatment of 1 ton (estimate) Rescued turnover
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Oysters 37.5 t 3 000 750 100 80 625



Clams 37.5 t 9 000 2 250 100 249 375
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2.



PROJECT WORKPLAN



2.1 Introduction The project will focus on a fast detoxification of oysters and clams having been contaminated by algal strains that generate toxins (PSP). The effectiveness of biological control will be tested on batches of oysters and clams artificially contaminated with PSP phycotoxins. This will permit : verification of the detoxification kinetics implementation of a protocol with micro-algae feeding precise evaluation of toxins profiles in tissues using High Performance Liquid Chromatography, with the acquisition of data on the degradation of toxins and a possible process of saxitoxin (STX) formation, that is the most virulent constituent of the family of toxins causing paralysis. Certified Reference Materials will also be applied to ensure that the employed analytical method(s) is/are fully under control. The detoxification protocol to be validated should then permit the acceleration of cleansing in relation to these toxins. The manufacturing of a pre-industrial pilot will allow to validate the process at the producers place. 2.2



Project structure, planning and timetable



Objectives of the reporting period This period covers from the mid-term (February 1st 2004) to the eighteenth month (July 31st 2004) of the project. In this period, it was mainly intended : Management : to elaborate the mid-term report and conduct the mid-term meeting as well as the cost statements for the first half of the project; Technical matters : to send the report of the clams experiments (INTEGRIN) whose one was on-going in the previous period, to finish the last experiment (IFREMER); to have the pre-industrial pilot designed and manufactured; to start the validation phase. Management matters The mid-term report has been elaborated and delivered, together with a draft of the TIP; with a b version for the report due to a bad format for the a version. The cost statements have been sent at the same time as the mid-term report with the relevant forms (E-1 & E-2). The mid-term meeting has been held lately due to the non-availability of the Scientific Officer before the month of May (more than 3 months after the mid-term date) : it had been stated that there was no influence on the mid-term payment that needed delivery and approval of the mid-term report and of the cost statements. Technical matters Before shortly describing the progress by task, the table 1 gives an overview of the acceptance criteria as described in the technical annex, with the results obtained up to now.
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SHELLFISH REPORT (M18) Table 2 Criterion type Environmental



Technical



Acceptance criteria



As specified (T.A.) Disposal of waste from the developed process to be as low as possible and in an appropriate manner to ensure that the process is safe and environmentally neutral



Results Experiments : The destruction tank is periodically supplied with sodium hypo-chloride concentrated solution that destroy successfully toxins and cysts. Pre-industrial pilot : Should be the same solution as for experiments. Design being ongoing, the results will be available during the validation phase To detoxify in 4 to 6 days Experiments : from a 200 g STX equ. Oysters : acquired 100 g-1 level to less than 80 Clams : acquired with live g STX equ. 100 g-1 algae. Pre-industrial pilot : Oysters : during the validation phase Clams : during the validation phase



Socio-economic



4 to 6 days detoxification Same result as for the technical length of time criterion above



Socio-economic



Cost of the treatment less Additional experiments have than 25% of the selling been made in order to select : price the best species of fodder alga the most adapted preservation mode They will be tested during the 5th experiment. The cost of the treatment will be inferred from the results of the validation phase.



Remarks Analysis showed there was no hazardous waste after treatment.



Disposal of waste is one of the concern for the preindustrial pilot.



Two experiments on oysters were successful for this criterion, according to selected parameters. The 3rd one on oysters (5th and last one of the project) defined the best feeding way (culture/slurry) for optimal detoxification yield. The experiments on clams showed that safe levels can be obtained within 4 days of detoxification using live algae; feeding with concentrated algal pastes did not decrease to a safe level within 4 days of detoxification. It is an evidence that the producer would appreciate the shortest possible time for detoxification, as it appeared in the answers to a functional analysis questionnaire. It has been proved that : the fodder algal concentration could be the lowest (and consequently the cheapest) algal concentration (Shellfish 3rd experiment) tested. A robust species (S.costatum) could be used as fodder algae.



Task 1.1 : Initialisation The actual delivery of the specifications was at the beginning of March 2004, due to translation reasons.
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Task 2.2 : Shellfish experiments The experiments 2 & 4 (INTEGRIN) were linked as there had been trouble at the beginning of the toxification for the experiment 2 : a lot of non-stop experiments were conducted, including the 4th experiment as well, so the whole was written as one report delivered in this period. The last experiment (nr 5, IFREMER) was conducted in February and March 2004. The corresponding report has been sent after exploitation of the results that could be presented at the mid-term meeting. Task 3.1 : Design The definition study is being studied by the partners and will be delivered after recognizing their remarks1. Task 3.2 : Let it be made The first equipments (palloxs, filter, fluorometer) have been prepared, others are currently being ordered. Task 3.3 : Installation The available equipments have been installed, but not yet connected, at a producer s in Sète (SCEA LARRIEU). Others will be installed as arriving. Task 4.2 : Documentation The task started slightly delayed as the installation of the pre-industrial pilot had slowed.



Deviations from the work plan or / and time schedule and their impact to the project The mid-term meeting was held more than 3 months after the mid-term date, that lead to some delay for the on-going tasks : "Design" (task 3.1), where some contradictory advices could be exposed in the midterm meeting and in a technical meeting; "Let it be made" (task 3.2) and "Installation" (task 3.3) that were linked to the late mid-term payment to manufacture or to order; Indirectly these delays influenced the WP4 ("Validation") too. Difficulties encountered at management and co-ordination level and applied solutions The late mid-term meeting, supposed not to delay and the work and the payment, had finally a negative impact on the work that slowed down for two main reasons : Contradictory discussion during the meeting on the design Delay for ordering and assembling due to the late payment inducing a negative cash position for SMEs very sensible to this problem. So the schedule took a delay between 1 and 2 months that would be without consequences if it does not lead to miss an opportunity of bloom for validation of the prototype. The change of Scientific Officer, not foreseen, complicated the management as the new one needed some time to know about the project. However a close cooperation with the Scientific Officer allowed to alleviate the problems and find solutions to solve them. 1



Actually delivered 08/2004 after including remarks from the partners
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Gantt chart update The scheduled and the actual or forecasted schedule have been represented in the following Gantt chart : Table 3 Year



Gantt chart update
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Milestones and deliverables obtained Table 4 Milestones



List of milestones (updated)



Designation



Milestone 1



Criteria for assessment



Specifications sheet Project information leaflet Project web-site Laboratory pilots Mid-term assessment report



Milestone 2 Milestone 3



Easy to navigate in web-site and appealingness to end-users



High simulation capacity Results in accordance with acceptance criteria Pre-industrial pilot conditions Pre-industrial pilot conditions of receipt of receipt Validation Results in accordance with acceptance criteria (cf. table 1) Final review Results in accordance with acceptance criteria (cf. table 1)



Milestone 4 Milestone 5 Milestone 6



Date Theoretical Actual 30/04/2003 08/03/2004 05/05/2003 19/05/2003 31/05/2003 04 & 07 /2003 31/01/2004 06/2004 30/06/2004 31/01/2005 31/01/2005



The following deliverables have been sent to the SHELLFISH Scientific Officer : Table 5 Task



Task name



List of deliverables delivered (updated)



Document number



0.1.1 Management plan



011-01a/01-03



Shellfish Management plan



D01



Date of delivery Theoretical Actual 31/04/2003 16/04/2003



1.1.1 Functional analysis



111-01a/09-03



D02



31/03/2003 10/09/2003



0.1.2 Quality plan



021-01a/05-03



D03



31/04/2003 02/06/2003



1.1.2 Writing



112-01a/03-04



Shellfish functional analysis Shellfish Quality plan Shellfish specifications Shellfish brochure http://shellfish.free.fr Bibliography Blue print of the laboratory module Protocols



D04-1



30/04/2003 08/03/2004



D04-2 D04-3 D05 D06



30/04/2003 30/04/2003 30/04/2003 30/04/2003



1st leaflet Web site Bibliography Basic data definition



031-01a/05-03



1.2.6 Experiments definition 1.2.5 Design laboratory modules 2.1 Installation of the laboratory modules



120-01a/04-03



1.1.2 0.1.5 1.2.1 1.2.2



0.5 Reports 2.2.1 2.2.2 2.2.3 2.2.4



Experiments Experiments Experiments Experiments



120-01a/04-03 120-01a/04-03



120-01a/04-03 See note2



051-01a/09-03 221-01c/10-03 222-01a/04-04 223-01a/01-04 222-01a/04-04



Document title



Deliverable



05/05/2003 19/05/2003 02/05/2003 02/05/2003



D07



30/04/2003 02/05/2003



Equipments of the laboratory modules See note2



D08



30/04/2003 02/05/2003



D09



31/05/2003



6 month progress report Experiment nr 1 Experiment nr 2 & 4 Experiment nr 3 Experiment nr 2 & 4



D10



Ifremer : 01/04/2003 Integrin : 01/07/2003 31/07/2003 16/09/2003



D11 D12 D13 D14



31/07/2003 16/09/2003 30/09/2003 19/04/2004 30/11/2003 15/01/2004 31/01/2004 19/04/2004



2



The laboratory modules, which are the deliverable D09, have been ready before the first experiment for each laboratory : April 2003 for IFREMER, July 2003 for INTEGRIN. There was no formal document as it was the equipment in relation with the design (Deliverable D08).
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Task name



Document number



Document title



0.5.1 Management reports



051-02b/04-04



0.5.1 Management reports 2.2.5 Experiments 2.2 Installation of the laboratory modules



051-03a/03-04 225-01a/07-04



MID-TERM REPORT TIP (draft) Experiment nr 5 Updated detoxification protocols Definition and blue print of the preindustrial pilot Equipments made on site Pre-industrial pilot Conditions of receipt Trials reports Receipt form preindustrial pilot Working reports Periodic progress report Validation reports Documentation FINAL REPORT and TIP



3.1 Design 310-01a/07-04 3.2.1 Manufacturing 3.3 3.3 3.3 3.3



Installation Installation Installation Installation



3.3 Installation 0.5.1 Management reports 4.1 "In situ" validation 4.2 Documentation 0.5.1 Management reports



051-02a/09-043



Deliverable D15-1 D15-2 D16



Date of delivery Theoretical Actual 31/01/2004 31/03/2004 (v.a) 31/01/2004 31/03/2004 31/03/2004 26/07/2004



D17



31/03/2004



D18



30/04/2004 03/08/2004



D19 D20 D21 D22 D23



31/05/2004 30/06/2004 30/06/2004 30/06/2004 30/06/2004



D24



30/06/2004



D25



31/07/2004



039004



D26 D27 D28



2.2.1.1 Discussion-Conclusion Discussion and conclusion It appears that : - no significant difference could be established between either Skeletonema costatum, Thalassiosira weissflogii, Tetraselmis suesica or Isochrysis galbana detoxification rates providing initial toxic levels were in a 200-300 µg eq STX 100g-1 range and providing experimental temperature was 16° 1°C; - as a result, all detoxification data could be melted together and used to build a kind of reference PSP detoxification trend, only suitable for further experiments performed in similar conditions. It was clear that the main objective, i.e to detoxify from 200 down to 80 µg eq STX in less than 6 days would have been at least reached in a way similar to the reference model unless further attempts (temperature and fodder algae concentration increases) allow a real improvement of these results (that means a shorter detoxification time). Taking into consideration these different observations it could be recommended that : - every time the toxic content in oyster will be close to 200 µg eq STX 100g-1 the detoxification process will have to follow an exponential trend with an exponent value not far from 0.21; - looking at the inter-comparison statistical results obtained within each set of experiments it globally seems that : 12°C shouldn t be applied, 0.5 to 0.7 mg l-1 TPM would be enough to reach a correct detoxification rate and finally, despite some Due to an amendment to the contract in order to manage an 18th month payment, the present report supersedes the first one (as the Scientific Officer asked at the kick-off meeting to alleviate the intermediate reports). 3
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advantage in using live cultures, their high production cost would presumably indicate algal pastes as more suitable detoxification diets, providing Skeletonema rather than Isochrysis cells are used, due to a higher resistance to cell walls disruption of the former. Socio-economic relevance and policy implication The last experiment showed that it could be possible to feed shellfish with the most robust algal species with a good influence on the shellfish feeding and on the economic aspect. 2.2.1.2 Future action Plan and objectives for the next period : there is to accelerate the on-going installation of the prototype, then to conduct blank tests to verify its good running. So it will be ready if a nearby bloom occurs in order to get a batch of toxified shellfish to lead the validation process. 2.2.1.3 Action requested from the Commission The late and lower than expected mid-term payment lead to ask for a complementary payment. A close cooperation with the Scientific Officer allowed to find a satisfying solution, going through an amendment to the contract for an 18th month periodic report and cost statements.
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2.3



Description of the work packages



Work package 0 Ested Start month: 0 Ested End month: 24 Man-months : 14 0 Ested End month: 24 29.7 Actual Work package title : MANAGEMENT OF THE Current Status : ONGOING PROJECT Work package Leader (No) : Other participants with major involvement: A2 A5 B3 Participant No : A1 1 1 1 Man-months 11 22.7 2.0 2.1 2.9 Current man-months Objectives : to ensure the management of the project and the quality management Description of work : technical, financial and administrative follow-up of the project communication within the consortium implementation of a Quality Plan and checking of its implementation documentation and reporting dissemination and exploitation policy project meetings relations with the European Commission Scientific Officer



WP0 - Progress during the reporting period



General management The sub-task management procedures is still running for the whole duration of the project. Dissemination and exploitation of results The Shellfish website has been put in line and is regularly updated, as soon as there is an information or a report delivered. A first leaflet (in English and in French) has been printed. Various contacts have been taken with newspapers, that could be more intensive in proportion of the results and progress of the project, as well as with other projects co-ordinators. Meetings Two main meetings have been organised (mid-term meeting, 1 technical meeting). Reports The sub-tasks concerned are : Management reports : the mid-term report and an 18th month management report. Financial reports : a complementary 18th month cost statements has been necessary following the amendment to the contract (cf. §2.2.1.3). Discussion and conclusion The delay in the mid-term meeting and the solving of the financial difficulties (late mid-term payment) plus the cost statement and the present report made heavier this WP that could be managed thanks to a good working atmosphere and the win will of the consortium. Plan and objectives for the next period Of course still maintain a good communication in the consortium Try to reduce the delay.
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SHELLFISH REPORT (M18) WP0 Deliverables and milestones during the reporting period WP0 D 01 D 03 D 10 D 15 D 25 D 28



Deliverables Management plan Quality plan Periodic progress report MID-TERM REPORT Periodic progress report FINAL REPORT and TIP



Ested



Check



03/2003 04/2003 07/2003 01/2004 07/2004 01/2005



Milestones and expected results M 03 M07



Mid-term assessment report comparing obtained results with criteria set in technical annex Final review
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Work package 1 Ested Start month: 1 Ested End month: 3 Man-months : 31 1 Ested End month: 13 36.9 Actual Work package title : INITIALISATION Current Status : ALREADY COMPLETED Work package Leader (No) : Other participants with major involvement: A2 A3 A4 A5 A6 A7 B1 B2 B3 Participant No : A1 3 1 2 2 1 1 7 7 2 Man-months 5 9.7 3 0.6 1.7 2.5 1.2 0.8 7.9 6.7 2.8 Current man-months Objectives : to prepare the basic information and devices needed for the project Description of work : Conduct of a functional analysis Writing of the specifications sheet 1st Project information leaflet and project web-site Definition and preparation of the basic data and material for the laboratory module WP1 Deliverables and milestones during the reporting period WP1 D 04-1



Deliverables Specifications sheet



Ested



Check



04/2003 Milestones
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Work package 2 Ested Start month: 3 Ested End month: 14 Man-months : 29 1 Ested End month: 15 32.6 Actual Work package title : LABORATORY Current Status : COMPLETED MODULES Work package Leader (No) : Other participants with major involvement: A1 A2 A4 A5 B2 B3 Participant No : B1 1 1 1 1 12 1 Man-months 12 14.2 1.8 1.3 1.3 1.6 10.5 1.9 Current man-months Objectives : To install the laboratory modules and conduct the experiments Description of work : Installation of the laboratory modules Conduct of the experiments WP2 - Progress during the reporting period



The last experiment on clams (experiment number 4) was on-going in the previous period and finished in this one. The last experiment on oysters (and last of the batch : experiment number 5) was scheduled and realised during the reporting period. Experiment nr4 (on clams, INTEGRIN) Aim : To investigate the effect of algal concentrates and starvation on detoxification kinetics. Experiment description On arrival the clams (batch 3-10kgs) were allowed to acclimatise, the temperature of the water was raised from 6°C to 15 °C gradually over 4 -5 days. The clams did not spawn and mortality was low. Toxification : Three raceways were used with buffer tanks as previous experiment. Each contained 80 clams (approximately 3.3kgs) shared equally between 4 baskets. The flow rate was approximately 900 l/hr. Toxic algae, A. minutum, were fed into the buffer tanks to maintain a concentration of between 200-400 cells/ml. Toxification was continued for 10 days, sampling was carried out at day 0, 5 and 10. Detoxification : Two baskets from each raceway were swapped with baskets from the other raceways before detoxification began to eliminate any raceway effects i.e. 50% of the clams within each raceway remained and 50% was changed (25% from each of the other raceways i.e. one basket from each). Samples were always taken at random within each raceway. For detoxification, two different concentrates of non toxic T. isochrysis were used: Concentrate A at 400x106 cells/ml, Concentrate B at 2x109 cells/ml. These were supplied by Bluebiotech. R01 was not given non toxic algae. R02 and R03 were fed the non toxic concentrates to give a concentration in the raceway of approximately 12000 cells/ml. The algal concentrates were diluted into carboys to give a concentration of 2x106cells/ml and fed using peristaltic pumps. R02 was given diluted concentrate A and R03 diluted concentrate B. This phase was carried out for 5 days; samples were removed for testing at day 1, 2, 3, 4, and 5 of detoxification. During detoxification 3 litres of water were removed and filtered immediately for seston analysis as per Ifremer protocol. Biodeposits were also removed daily for analysis - as per Ifremer protocol.
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Ammonia and nitrite levels were monitored twice daily throughout both toxification and detoxification. The baskets were rearranged daily, within the raceway, to reduce tank effects. The number of clams which were siphoning (feeding) was also noted twice daily. This was defined as those clams with visible siphons or open shells. Clams which were closed tight were classed as not siphoning (feeding). Results Table 6 shows that the clams had exceeded the required toxicity levels of 200 g/100g at Day 10 of the toxification stage. After 5 days of detoxification there was a decrease in the mean toxicity level in each raceway, however the decrease did not reach a safe level within the detoxification phase in any of the three raceways. Due to circumstances beyond our control experiment 5 was run at an average water temperature of 14-15ºC, ambient 16ºC, which was slightly lower than the previous experiments. This may have slowed down the kinetics of detoxification. Of the three raceways, the best results were obtained in R02 which was being fed with Concentrate A (400x106 cells/ml paste). However statistical analysis of the data, between raceways, showed that there was no significant difference in the mean toxicity levels obtained during the detoxification period (ANOVA, P > 0.05). Therefore there was no significant difference between the treatments given or between feeding with non toxic algae and starvation. Depuration efficiency was also found to be similar between non toxic micro-algae and starvation for purple clams (Chih Yu Chen, Hong Nong Chou, 2001). The percentage fall data, Figure 15, also shows no significant difference in the rate of decrease of toxicity, from one raceway to the other, between day 10 and day 14. In R01, the results show an increase in the mean toxicity level after 5 days. This could have been due to a residual tank effect or to individual variation, i.e. the random sample group had coincidently high levels of STX equivalent. Although the individual variation was wide within each sample group the % CV did not exceed 54% (except for R03 day 5 of detoxification). This is in agreement with that found in White et al, 1993. Table 6 : Mean PSP Values for each Raceway



R01 R02 R03



19-Jan-04 4.45 4.45 4.45



23-Jan-04 118.73 173.94 202.46



g/100g STX equ.



Concentration of PSP - g/100g STX equ. 29-Jan-04 30-Jan-04 31-Jan-04 01-Feb-04 265.45* 248.60 134.32 176.37 294.66* 227.43 181.52 189.55 304.54* 268.89 157.43 212.16



02-Feb-04 193.24 180.18 216.45



03-Feb-04 245.57 129.20 177.03



*Mean at day 10 has been altered to account for 50% change in clams within raceway. [(2 x actual raceway mean plus other raceways means) ÷ 4]. 2 baskets were swapped from each raceway, giving combinations as:R01 R01 basket 03/04 R02 basket 01 R03 basket 02 R02 R02 basket 03/04 R01 basket 02 R03 basket 01 R03 R03 basket 03/04 R01 basket 01 R02 basket 02
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SHELLFISH REPORT (M18) Figure 1. Graph of mean values for each raceway (with SE ) MEAN PSP VALUES FOR EACH RACEWAY- ug/100g STX. Equ. (with standard error)



Concentration - ug/100g STX equ.
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Tableau 7 - Percentage fall in mean toxicity ( g/100g STX) between samples at Day 10 and samples at Day 14 Mean at day10* 265.45 294.66 304.54



R01 R02 R03



Mean at day14 193.24 180.18 216.45



% fall 27.20 38.85 28.93



Nitrite levels did not rise above 0.0 ppm during the experiment. The ammonia level in each raceway varied similarly over the experimental period see Figure 2. Figure 2. Ammonia and Nitrite Data
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Arrows indicate when total water change occurred. When reviewing the nitrite and ammonia data it must be remembered that the number of clams was decreasing on each day of detoxification. SHELLFISH-051-02c/10-04
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Siphon behaviour can be seen in Figure 17. The percentage of clams showing siphoning behaviour was highest during the first part of the toxification phase. However from day 6 the percentage decreased. Once detoxification began the percentage was very variable. After 4 days of detoxification the percentage had begun to rise. This could indicate that high levels of PSP toxins were inhibitory to siphoning behaviour and therefore possibly to feeding. Figure 3. Percentage of siphoning (feeding) clams in each raceway Siphon behaviour of clams
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Experiment nr5 (on oysters, IFREMER) Aim : This experiment was expected to explore the effects of another fodder alga on oysters, with a batch of 3 x 40 oysters distributed in 3 raceways: Skeletonema costatum on detoxification kinetics when supplied either as pure culture or concentrated paste in the circuit. S.costatum live cells concentration was expected to reach 20,000 cells / ml so as to obtain 1.5 mg L-1 of TPM in raceway 1. S.costatum concentrated paste was obtained from IFREMER coastal station of Bouin (Atlantic coast). Previous assays had demonstrated that sea water dilutions of this paste produced cytoplasm retraction of dead cells but without any changes in cell walls morphology and with no observable bacterial proliferation. Paste dilutions were prepared to obtain the same cell concentration in the circuit that the one with pure culture (live cells) in raceway 2. In raceway 3 PSP contaminated oysters were not fed (control). Contamination step was again proceeded with Alexandrium minutum but with a concentration threshold slightly higher than the two previous experiments on oyster, i.e : 300-400 cells ml-1, in an attempt to reach higher initial toxicities within 10 days continuous feeding. As already stated in the third experiment the toxification and detoxification phases in all three experimental raceways were realised at 16° C, in order to avoid any interference between temperature and concentration effects. As previously, a statistical comparison of the slopes of the linear regressions redrawn from exponential detoxification trends (Ln transformation of toxin contents) was performed. Experiment description : « S.costatum concentrated paste » assays : 1. Fluorometers calibration, flow rate checking (natural seawater), algal concentration levels checking (culture vessels), algal paste samples weighed and then diluted in sea water every two days 2. Oyster acclimation at 16°C, sampling for reference (0 state) HPLC (High Performance Liquid Chromatography) analysis 3. Alexandrium minutum -based contamination process : 300-400 cells.ml-1 during 10 days, at 16°C 4. Destruction tank periodically supplied with sodium hypochloride concentrated solution (bleach) 5. Skeletonema costatum -based detoxification process : 20,000 cells.ml-1 during 8 days at 16°C. « S.costatum concentrated paste » assay data recording and processing; the main parameters which are recorded and processed are : - Fluorescence s and temperature continuous recording - Discrete cell countings (Coultronics © Multisizer) - Discrete ammonia analyses, seston filtration and weighing, daily bio-deposits production, TPM (Total Particulate Matter), POM (Particulate Organic Matter) and PIM (Particulate Inorganic Matter) calculations - Diurnal shell-valve activity - Oysters daily sampling during detoxification process for HPLC analysis - Oysters meat extractions and storage for further HPLC analysis. Results Ammonia : it is supposed to have some effects on bivalves filter feeding activity as soon as its concentration in sea water exceeds highest values encountered in coastal areas during max SHELLFISH-051-02c/10-04
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chlorophyll a concentration and bloom conditions, i.e. : NH4 = 20 atg.l-1. As a consequence, NH4 daily monitoring in sea water was realised once again and sea water renewed every two days in the circuit. Experimental observations (Fig 4) show that NH4 production was 2 fold lower than the suspected threshold during contamination step (with cyclic variations linked to sea water renewals) and at least 5 to 10 fold lower during the detoxification step.
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Figure 4



Ammonia monitoring



A.minutum and S.costatum discrete counting : Daily discrete counting (Fig 5) of either A.minutum or S.costatum in each raceway was realized with Coulter Counter © Multisizer device. 100 000
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Figure 5 Discrete counting



Mean concentrations threshold of 321.6 cells.ml-1 for A.minutum and 14,300.ml-1 (pure culture) and 29,800.ml-1 (concentrated pastes) for S.costatum were obtained, which means detoxification values slightly lower and higher than the expected threshold of 20,000 cells ml1 and despite frequent adjustments of fluorometer calibration. (during detoxification step RC1 = raceway supplied with S.costatum pure culture, RC2 = raceway supplied with S.costatum concentrated paste and RC3 = no food or control).
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Shell Valve activity : An easy way to check bivalves physiological state is the observation of diurnal shell valve activity as a control of feeding (clearance rate) and breathing behaviour. The ratio between oysters actively clearing water (opened valves) and the total amount of experimented oysters was evaluated every hours in each raceway (Fig 6). During contamination phase a sharp decrease in clearing activity was observed at day 2nd, like in the previous experiments of 2003, but also, later on, on day 6 and until day 8, then followed by a gradual increase, up to # 60 % activity at the end of the contamination phase, i.e. a steady level roughly equal to the initial shell valve activity. During detoxification process highest activities are observed with S.costatum culture and the lowest with sea water control (no added food), shell valve activities obtained with concentrated paste being intermediary. 120
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Figure 6



Shell Valve activities



Cumulated Bio-Deposition rate (faeces + pseudo-faeces) : when daily cumulated mean individual bio-deposits production (faeces + pseudo-faeces) is plotted for raceways 1 and 2 during detoxification step it can be assumed (Fig 7) that : raceway 1 (14,300 cells.ml-1) depict a far higher bio-deposition rate than raceway 2 (29,800 cells.ml-1). PO M mg g1 dw
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Figure 7
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Cumulated bio-deposition rates during detoxification process
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TPM values were undoubtedly the highest with S.costatum pure culture used as fodder algae, i.e. 2.28 ± 0.77 mg.l-1 and which resulted in high levels of pseudo faeces production in raceway 1 all along the 8 days detoxification. PSP toxins concentrations in each sampled oyster : all toxicity data were analysed and plotted on a single graph (Fig 9) against the 80 µg STX eq.100 g-1 sanitary threshold (ST). Besides, mean toxicities and detoxification kinetics (exponential trends) were analysed (Fig 8). It is of particular interest to stress that : - mean toxin concentrations at detoxification day = 0 are considerably lower (40 60 µg STX eq.100 g-1as average toxic levels) than in April and October experiments. - as a consequence, except some individual toxicity initial values at day = 0 which exceed the safety threshold (between 100 and 160 µg STX eq.100 g-1 ) most of the toxicities are under the safety limit. S. costatum culture S. costatum paste seawater
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PSP toxins concentrations



These low toxicity scores are quite surprising and could tentatively be attributed to different factors : -



-



oyster poorer physiological conditions : mortality rates significantly higher than in the previous experiments shell valve activity inhibition in the early period of the contamination step longer than in the previous experiments thus probably inducing lower ingestion rates of toxic algae Alexandrium minutum mean toxicity per cell lower than for the previous experiments : 0.61 pg eq STX per cell in February 2004 against 1.39 and 1.8 pg eq STX per cell respectively for October and April 2003 experiments. This low toxin production per cell seems to be related to a change in fluorescent lighting used in the culture room (differences in light spectra), which also seems to induce lighter pigmentation of cytoplasm in cultivated cells.
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PSP mean toxin concentrations and exponential trends



In order to check whether all three detoxification trends were belonging or not to the same detoxification pattern statistical comparison of the slopes of the linear regressions re-drawn from each group of data was performed (figure 9). The results of the statistical analysis showed da/sda values respectively of 2.8 for the comparison between S.costatum culture and concentrated paste and of 1.1 for the comparisons between the control and any detoxification diet used. Considering 2.0 as a significant threshold it seems a significant (although small) difference do exist between algal diets, the pure culture being the most suitable way to detoxify oyster. However, these results should be taken with caution since detoxification kinetics are drastically different from typical trends obtained with 200 to 300 µg eq STX 100 g-1 initial toxicities. WP2 Deliverables and milestones during the reporting period WP2 D 12 D 14 D 16 D 17



Deliverables Experiment n°2 Experiment n°4 Experiment n°5 Updated detoxification protocols Milestones
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Ested Start month: Ested End month: 17 Man-months : 41.5 13 14 Ested End month: 20 42.5 Actual Work package title : PRE-INDUSTRIAL Current Status : ONGOING PILOT Work package Leader (No) : Other participants with major involvement: A1 A2 A3 A4 A5 A6 A7 B1 B3 Participant No : B2 3 4 0.0 0.5 2 0.0 0.0 2 15 Man-months 15 10.4 4.6 2.4 0.4 0.1 2.0 0.4 0.4 3.3 18.5 Current man-months Work package 3



Objectives : To deliver an operational pre-industrial pilot Description of work : Definition, manufacturing, installing and setting of the pre-industrial pilot WP3 - Progress during the reporting period



Task 3.1 : Design The definition study is being studied by the partners and will be delivered after recognizing their remarks. Task 3.2 : Let it be made The first equipments (palloxs, filter, fluorometer) have been prepared, others are currently being ordered. Task 3.3 : Installation The available equipments have been installed, but not yet connected, at a producer s in Sète (SCEA LARRIEU). Others will be installed as arriving. Design Aim The design gives a solution compatible with the users technical requirements, expressed in the specifications, in order to manufacture a SHELLFISH pilot compliant with the needs. Description General diagram (figure 10) and data The prototype is based on a closed circuit system: the water continuously circulates through the various elements of the circuit. The closed circuit constitutes the backbone of the system. Water and food will be distributed through it to the shellfish storage tanks. There are 150kg of shellfish to be treated, corresponding to 1,5m3 of stocking distributed in 3 PALLOX (or equivalent) tanks of 0,5m3, with a 0,5m3 buffer tank. The flow in treatment loop (complete renewal of the water) is 2m3/h, suitable for the holding of live molluscs intended for food purposes (plastics, stainless steel, etc). The constant water temperature in operation is 16°C, dissolved oxygen rate close to 90% of saturation, ammonia rate in treatment loop lower or equal to 0.8ppm.
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Figure 10 General diagram



Filtering Fresh seawater will be pumped onsite. If the sites water supply does not already include it, the water will be filtered in order to eliminate organic and mineral particles. Mineral particles elimination will be performed by a mechanical filter. Organic particles smaller than the mechanical filter mesh size will be sterilized with a U.V. filter. Measures Temperature Temperature measure will be provided by a probe immersed in the circuit, either by tapping, or by derivation. Measurement will be done continuously. Nitrogen salts There is no nitrogen salts sensor which is able to provide measures in seawater around the limit threshold of ammonia in the circuit (0.8ppm), because of interference created by other ions in seawater similar to ammonia. For this reason discrete measurements will be made manually. Correction To answer the mentioned quality criteria the system will be provided with regulatory devices.
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Temperature The pilot will be equipped with a heating/cooling system to keep water temperature at the set temperature of 16 0C, regardless of the external ambient temperature. A reversible AQUACLIM 10 from PSA s will be used. Nitrogen salts The reduction of the concentration in nitrogen salts will be made by a biological filter. A bacterian population will be put in culture in a bowl. These bacteria are going to feed on present nitrogenous elements in the water and are going to transform them into other non harmful elements for shellfish. To do it, bacteria need a filtration medium of a clay expanded type, with a minimum average diameter of 3mm so that it doesn t retain phytoplankton particles. Bacterian development In order to reduce the bacterian proliferation in the circuit, a UV filter will be used to sterilize the water. It will have to work cyclically during a definite time. When it isn t in function, it will have to be transparent towards the treatment loop. To avoid phytoplankton sterilizing when the UV filter is running, the use of various algal cells recovery systems (pocket filter, hydrocyclone) will be tested. Effluent treatment The specifications book implies that all the effluents generated by the system must be cleaned before being thrown back to avoid contagion of the environment by the toxic algae. So each tank will be equipped with a draining circuit which connected to a portable pump will forward waste water to a specific tank. The water so collected will be treated by sodium hypochlorite or other chemical treatment. Storage Baskets Shells will be stored within tanks in plastic baskets. Tanks Tanks for the pilot will be 600l pallox. The pilot will include 8 tanks: o 4 tanks for shellfish storage (3 working and 1 for cleaning) o 1 buffer tank o 1 temperature tank o 1 tank for phytoplankton storage o 1 tank for effluent treatment Feeding Feeding is a key point of detoxification process. While supplying a food suitable for detoxification and in optimal quantity, the process of decontamination can be completed in 6 maximum days. Criteria to be considered for the algal choice are : - quality of the biomass : biochemical composition, contamination / microbiological status - harvesting : centrifuge, separator, filtration - most important points : feeding success, storage capability of the paste. On the other hand, phytoplankton is the main operating cost for the producer and that is why it must be exactly distributed, by avoiding any wasting.
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Figure 11 Feeding loop



Control Control of phytoplankton in the circuit will be made by a fluorometer, which is going to measure chlorophyll concentration. This measure will allow to slave the peristaltic pump flow to a wished value. Supervision Supervision system will have to manage control functions and the Man-Machine Interface (MMI). The processing and control functions will be performed by a PC. Acquisition and generation functions will be done by specific PC extension boards. The MMI will inform user about system status, it also allows the operator to act on the different operating parameters. Furthermore, they will have to include the possibility of saving data acquired during the system operating cycle.



Figure 12 Shellfish interface project
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WP3 r



N 18 19 20 21 22 23 24 M 04



4



WP3 Deliverables and milestones during the reporting period Deliverables Ested Definition and blue print of the pre-industrial pilot 04/2004 Equipments made on site 05/2004 Pre-industrial pilot 06/2004 Conditions of receipt 06/2004 Trials reports 06/2004 Receipt form pre-industrial pilot 06/2004 06/2004 Working reports Milestones The pre-industrial pilot



Check 4



06/2004



Actually delivered 08/2004
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Work package 4 Ested Start month: 16 Ested End month: 24 Man-months : 52.5 17 Ested End month: 24 2.7 Actual Work package title : VALIDATION Current Status : ONGOING Work package Leader (No) : Other participants with major involvement: A2 A3 A4 A5 A6 A7 B1 B2 B3 Participant No : A1 6 6 3.5 6 7 7 1 2 8 Man-months 6 0.5 0.4 0.4 0.2 0.3 0.3 0.0 0.1 0.1 0.4 Current man-months Objectives : to validate the pre-industrial pilot and get the whole basic documentation Description of work : Validation of the pre-industrial pilot at producers general writing of the documentation WP4 - Progress during the reporting period



Task 4.2 : Documentation The task has been slightly delayed as there was some delay for the pre-industrial pilot and begun the last month. The companies started considerations about the documentation.



WP4 Nr 26 27



M 05



WP4 Deliverables and milestones during the reporting period Deliverables Ested Validation reports 01/2005 Documentation : user s manual, technical and maintenance 01/2005 manual, marketing documentation Milestones The validation
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3.



ROLE OF PARTICIPANTS



Partner



Short name



A1



IDEE COM



Business Aquaculture engineering



Estimated WP man-months



WORKPLAN WP0 : MANAGEMENT Task 0.1 Management plan Task 0.2 Quality plan Task 0.3 Dissemination pol Task 0.4 Coordination Task 0.5 Administration WP1 : INITIALISATION Task 1.1 Specifications Task 1.2 Preparation WP2 : LAB. MODULES Task 2.1 Installation Task 2.2 Experiments WP3 : PRE-IND. PILOT Task 3.1 Design Task 3.2 Manufacturing Task 3.3 Installation WP4 : VALIDATION Task 4.1 Validation Task 4.2 Documentation Total ested man-months Work Package



Responsible Partner



0 1 0



A1 A1 A1



1



A1



0 0 0 4 4



A1 A1 A1 A1 A1



A1



Co-ordinator; responsible for the specifications; expertise, responsible for the validation



Estimated Task man-months



11 1 1 2 3 4 5 4 1



Actions Responsible for this WP and its tasks Definition and implementation Definition and implementation Definition and implementation Preparation and communication All reports after gathering information Responsible for this WP Responsible for this task Giving advices for basic data, manipulations, design



1 0.5 0.5



Follow-up of the installation Follow-up of the experiments



3 1 1 1 6 4 2



Participation Follow-up Participation for conditions of receipt and receipt Responsible for this WP and its tasks Supervision, coordination, follow-up and reports Responsible for user s manual, follow-up for others



26 Deliverable nr 1 2 3 4-1 4-2 4-3 10 15 25 26 27



0



Objectives



28



Deliverable title



Management plan Functional analysis report Quality plan Specifications sheet 1st project information leaflet web-site Periodic report MID-TERM REPORT Periodic report Validation reports Documentation : user s manual, technical and maintenance manual, marketing documentation, final project information leaflet FINAL REPORT and TIP



Ested deadline (month) 2 2 3



Check



3 6 12 18 24 24 24



Research activities during the reporting period WP3 : IDEE COM was strongly implicated during this period with the design of the prototype as there were several options depending on the ideas of the different partners and there was lot of e-mails or phone discussions to find the adequate solutions to various problems.



SHELLFISH-051-02c/10-04



32 / 44



QLK1-CT-2002-72076



SHELLFISH REPORT (M18) One of them was about the filtration as it was necessary to have a water treatment not damaging for the phytoplankton that is an expensive supply and need not to be wasted : such a constraint showed that several process could be tested to show if they were suitable : filtration bags, hydrocyclon system, lamellar decantation. In the same idea the pumping requirements should be adapted to algal cells resistance : for the circuit circulation a Vortex pump; and for the algal cultures injection a peristaltic pump were suitable. A proper mixing of the stock of fodder algae could be made by a pump oscillatory baffle reactor. Another direction of study was about the general frame of the system : either built on an existing unit with embedded basic equipment (thermoregulation, filters, ) that would be completed to meet the specific requirements, or a modular one; the coordinator's arbitration settled the question, together with an economic survey on the price of the prototype.



Significant difficulties or delays experienced during the second reporting period Several directions were possible to design the prototype with some acute problems to solve, as the recovery of algal feeding, due to their price, in order not to burden the cost of the treatment. This slowed a while the definition and ordering of the equipments.
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Partner A2



Short name MARILIM



Business Marine biology / ecology



WORKPLAN



Estimated WP man-months



WP0 : MANAGEMENT Task 0.1 Management plan Task 0.2 Quality plan Task 0.3 Dissemination pol Task 0.4 Coordination Task 0.5 Administration WP1 : INITIALISATION Task 1.1 Specifications



1



Task 1.2 Preparation WP2 : LAB. MODULES Task 2.1 Installation Task 2.2 Experiments WP3 : PRE-IND. PILOT Task 3.1 Design Task 3.2 Manufacturing Task 3.3 Installation WP4 : VALIDATION Task 4.1 Validation Task 4.2 Documentation



Responsible Partner



Advices about specific equipments and manipulations, control of the shellfish feeding rates during the validation phase



Estimated Task man-months



0.25 0.25 0.50



Actions Participation Participation Participation



3 2 1



Giving its advices in the biological / ecological field and participation Opinion about manipulations, specific materials



1 0.5 0.5



Advices about specific equipments Advices about specific equipments



4 1 1 2



Participation Advices for specific equipments Advices for specific equipments



4 2



Control of the feeding rates Responsible for the technical and maintenance manual



6



Total ested man-months Work Package



Objectives



15 Deliverable nr



Deliverable title



Ested deadline (month)



Check



Research activities during the reporting period WP2 : MARILIM was a party to discuss about the assessment of the experiments as a specialist in biological assessment and monitoring of phyto-plankton, where it criticized and completed the reports. WP3 : it participated in the discussions about the specific problems in the definition of the right equipments, that was necessary for the design, the ordering and the installation.



Significant difficulties or delays experienced during the second reporting period /
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Partner A3



Short name



Business



Objectives



Atlantic Shellfish Oysters grower WORKPLAN



Estimated WP man-months



WP0 : MANAGEMENT WP1 : INITIALISATION Task 1.1 Specifications Task 1.2 Preparation WP2 : LAB. MODULES WP3 : PRE-IND. PILOT WP4 : VALIDATION Task 4.1 Validation Task 4.2 Documentation Total ested man-months



0 1



Work Package



Responsible Partner



User s requirements and validation for oysters Estimated Task man-months



Actions



1 0



User s opinion



5 1



Validation in the exploitation Participation with user s point of view



0 0 6



7 Deliverable nr



Deliverable title



Ested deadline (month)



Check



Research activities during the reporting period WP2 : ATLANTIC SHELLFISH was consulted to have the end-user point of view about the right equipment and the best way to handle the prototype.



Significant difficulties or delays experienced during the second reporting period /
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Partner A4



Short name TST



Business Aquaculture consulting



WORKPLAN



Estimated WP man-months



WP0 : MANAGEMENT WP1 : INITIALISATION Task 1.1 Specifications Task 1.2 Preparation WP2 : LAB. MODULES Task 2.1 Installation Task 2.2 Experiments WP3 : PRE-IND. PILOT Task 3.1 Design Task 3.2 Manufacturing Task 3.3 Installation WP4 : VALIDATION Task 4.1 Validation Task 4.2 Documentation Total ested man-months



0 2



Work Package



Objectives



Responsible Partner



Participation as expert in the project specifications and in the validation



Estimated Task man-months



1 1



Actions



Participation Advices



1 0.5 0.5



Follow-up Follow-up



0 0 0.5



Follow-up



2.5 1



Opinion and advices Responsible for the user s manual



0.5



3.5



7 Deliverable nr



Deliverable title



Ested deadline (month)



Check



Research activities during the second reporting period TST research activities during this period refer to : WP3 : advice on the best equipment, assessment and remarks about their choice due its staff's knowledge about their good working or not when used by their customers.



Significant difficulties or delays experienced during the second reporting period /
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Partner A5



Short name



Business



Objectives



BLUEBIOTECH Cultivation of microalgae WORKPLAN



Estimated WP man-months



WP0 : MANAGEMENT Task 0.1 Management plan Task 0.2 Quality plan Task 0.3 Dissemination pol Task 0.4 Coordination Task 0.5 Administration WP1 : INITIALISATION Task 1.1 Specifications Task 1.2 Preparation WP2 : LAB. MODULES Task 2.1 Installation Task 2.2 Experiments WP3 : PRE-IND. PILOT Task 3.1 Design Task 3.2 Manufacturing



1



Task 3.3 Installation WP4 : VALIDATION Task 4.1 Validation Task 4.2 Documentation Total ested man-months



Work Package



Responsible Partner



Cultivation and supply of micro-algae



Estimated Task man-months



0.25 0.25 0.50 0 0



Actions Participation Participation Participation and preparation of the documentation



2 1 1



Advices about the algae Expert for the micro-algae



0.5 0.5



Expert for the micro-algae Follow-up for the algae



0.5 0.5 1



Participation for the algae Advices for equipments in relation with micro algae distribution Follow-up



4 2



Advices about the algae Responsible for the general documentation



1



2



6



12



Deliverable nr



Deliverable title



Ested deadline (month)



Check



Research activities during the second reporting period WP2 : BLUEBIOTECH kept on with information on the best micro-algae for shellfish feeding. Several microalgae strains were produced and provided for the successive experiments. WP3 : as specialists of the team about micro-algae the researchers of BLUEBIOTECH gave their advices about the way to treat the algal food. They compared the different feeding solutions : powder, frozen and fresh materials with the criteria of storage, nutritive value, suspension behaviour / sedimentation and bio-fouling. Moreover, one of the difficulties was to find the best circulating pump able to flow the water at the good rate but without damaging the algal cells. Finally it was proposed to secure a vortex pump (with stainless steel pump casing and runner) that is a technology well known by BLUEBIOTECH. It followed in the same way the preparation and installation. WP4 : it began the first considerations about the documentation.



Significant difficulties or delays experienced during the second reporting period Micro-algae cells are very sensitive to freezing/thawing and several experiences did not allow to find an ideal species.
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Partner A6



Short name LARRIEU



Business Oysters / clams grower



WORKPLAN



Estimated WP man-months



WP0 : MANAGEMENT WP1 : INITIALISATION Task 1.1 Specifications Task 1.2 Preparation WP2 : LAB. MODULES WP3 : PRE-IND. PILOT WP4 : VALIDATION Task 4.1 Validation Task 4.2 Documentation Total ested man-months



0 1



Work Package



Objectives



Responsible Partner



User s requirements and validation for oysters and clams



Estimated Task man-months



Actions



1 0



User s opinion



6 1



Validation in the exploitation Participation with user s point of view



0 7



8 Deliverable nr



Deliverable title



Ested deadline (month)



Check



Research activities during the second reporting period WP3 : LARRIEU company hosts the pre-industrial pilot and is active for preparing the installation and assembling the first equipments. WP4 : first work on the documentation as end-user.



Significant difficulties or delays experienced during the second reporting period /
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Partner Short name A7 GORO



Business Shellfish grower and depuration plant



WORKPLAN



Estimated WP man-months



WP0 : MANAGEMENT WP1 : INITIALISATION Task 1.1 Specifications Task 1.2 Preparation WP2 : LAB. MODULES WP3 : PRE-IND. PILOT WP4 : VALIDATION Task 4.1 Validation Task 4.2 Documentation Total ested man-months



0 1



Work Package



WP3 : plant).



GORO



Responsible Partner



Objectives User s requirements as a producer and expert of depuration plants; validation for clams



Estimated Task man-months



Actions



1 0



User s opinion



6 1



Validation in the exploitation Participation from user s point of view



0 0 7



8 Deliverable nr



Deliverable title



Ested deadline (month)



Check



Research activities during the second reporting period participated in the design discussions with its dual competency (clam producer and depuration



Significant difficulties or delays experienced during the second reporting period /
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Partner B1



Short name IFREMER



Business Maritime research institute



Estimated WP man-months



WORKPLAN WP0 : MANAGEMENT WP1 : INITIALISATION Task 1.1 Specifications Task 1.2 Preparation WP2 : LAB. MODULES Task 2.1 Installation Task 2.2 Experiments WP3 : PRE-IND. PILOT Task 3.1 Design Task 3.2 Manufacturing Task 3.3 Installation WP4 : VALIDATION Task 4.1 Validation Task 4.2 Documentation Total ested man-months Work Package 1 1 1 1 2 2 2 2 2



Objectives



Responsible Partner B1 B1 B1 B1 B1 B1 B1 B1 B1



Operation of the laboratory pilot in the laboratory of Nantes for oysters; dissemination of the results; technical advice for the validation part



Estimated Task man-months



Actions



0 7 1 6



Participation To prepare the experiments and the material



12 1 11



Installation of its lab module Monitoring and conduct of the experiments, liaison with Integrin lab



1 0.5 0.5



Participation Advices Advices



0.5 0.5



Follow-up of one validation Scientific information



2



1



22 Deliverable nr 5 6 7 8 9 11 14 16 17



Deliverable title



Bibliography Blue print of the laboratory module Protocols Equipments of the laboratory modules Laboratory modules Experiment nr 1 Experiment nr 4 Experiment nr 5 Updated detoxification protocols



Ested deadline (month) 3 3 3 3 5 6 12 14 14



Check



Research activities during the second reporting period WP2 : IFREMER activities have been the conduct of the last experiments on oysters (experiments n°5) and the exploitation of the results. There were lot of contacts with INTEGRIN about its experiments on clams and the analysis of their data. Additional experiments were made in the Thau lagoon to try an in situ toxification in order to prepare the pre-industrial pilot tests. WP3 : it is the main adviser for the design, the choice of the equipments and the installation of the prototype. One important point is the installation and use of the fluorometer where its technicians have the right competency. WP4 : in the same way that for WP3, it gives the right information on the biological aspect.



Significant difficulties or delays experienced during the second reporting period Initial toxicities lower than expected in the 5th experiment resulted in a longer analysis to detect the reasons and consequences of this trend. It conducted to use a mathematical extrapolation for comparison with other results.
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Partner B2



Short name INTEGRIN



Business Biotechnology and technical services in the marine sector



Estimated WP man-months



WORKPLAN WP0 : MANAGEMENT WP1 : INITIALISATION Task 1.1 Specifications Task 1.2 Preparation WP2 : LAB. MODULES Task 2.1 Installation Task 2.2 Experiments WP3 : PRE-IND. PILOT Task 3.1 Design Task 3.2 Manufacturing Task 3.3 Installation WP4 : VALIDATION Task 4.1 Validation Task 4.2 Documentation Total ested man-months Work Package



Objectives



Responsible Partner



Operation of the laboratory pilot in its laboratory for clams; design and construction of the pre-industrial pilot; technical advice for the validation part



Estimated Task man-months



Actions



0 7 1 6



Participation To prepare the experiments and the material



12 1 11



Installation of its lab module Monitoring and conduct of the experiments in liaison with Ifremer lab



15 5 9 1



Responsible of the design of the pilot Responsible of the preparation of the pilot Verification and settings



1 1



Follow-up of two validations (clams) Technical and scientific information



2



36 Deliverable nr



2 2 3



B2 B2 B2



12 13



3



B2



19



18



Deliverable title



Experiment nr 2 Experiment nr 3 Definition and blue print of the pre-industrial pilot Equipments made on site



Ested deadline (month) 8 10



Check



15 16



Research activities during the second reporting period WP2 : INTEGRIN finished to conduct its last experiment on clams to investigate the effect of algal concentrates and starvation on detoxification kinetics on clams. WP3 : WP leader, it was fully on the work to design, order and give the first directives for the installation. In cooperation with IFREMER it gave information on the best way to connect and use the fluorometer. WP4 : adviser giving information on matters linked to the laboratory experiments and clams physiology.



Significant difficulties or delays experienced during the second reporting period All along the experiments, clams were not really cooperative and INTEGRIN had to innovate continuously in finding the best way to conduct its experiments and analyse the results. In the last experiment for instance clams exceeded the required toxicity levels unlike the first experiments where they did not toxified!
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Partner B3



Short name SYSTELIA



Business



Estimated WP man-months



WP0 : MANAGEMENT Task 0.1 Management plan Task 0.2 Quality plan Task 0.3 Dissemination pol Task 0.4 Coordination Task 0.5 Administration WP1 : INITIALISATION Task 1.1 Specifications Task 1.2 Preparation WP2 : LAB. MODULES Task 2.1 Installation Task 2.2 Experiments WP3 : PRE-IND. PILOT Task 3.1 Design Task 3.2 Manufacturing Task 3.3 Installation WP4 : VALIDATION Task 4.1 Validation



1



Responsible Partner B3 B3 B3 B3 B3



Estimated Task man-months



0.25 0.25 0.50 0 0



Actions Participation Participation Participation



2 1 1



Technical advices Technical advices



1 0.5 0.5



Follow-up and information Follow-up and information



15 5 8 2



Participation for the interface Participation for the interface Responsible for installation and settings



6



Transport and installation, advices Technical information



8



Task 4.2 Documentation Total ested man-months



3 3 3 3 3



Interface design and development for the preindustrial pilot, installation and settings of the pilot at the producers



Engineering studies, software developments



WORKPLAN



Work Package



Objectives



2



settings,



technical



27 Deliverable nr 20 21 22 23 24



Deliverable title



Pre-industrial pilot Conditions of receipt Trials reports Receipt form pre-industrial pilot Working reports



Ested deadline (month) 17 17 17 17 17



Check



Research activities during the second reporting period WP2 : SYSTELIA was mainly involved in this WP for the design and the preparation, as responsible for the interface with lot of problems to solve to ensure a good integration of the whole. Information from the partners, mainly end-users, could lead to an interface configuration project, and the knowledge of the equipments when chosen allow to precise the way to conduct the process and collect the input parameters for that. WP4 : information given about the running of the interface.



Significant difficulties or delays experienced during the second reporting period /
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4. PROJECT MANAGEMENT AND COORDINATION The installation of the prototype has been delayed of around 2 months, leading by domino effect to the same delay for the beginning of the validation and the documentation tasks. This was due to several reasons : The late mid-term meeting, that could not be held before (cf. §2) and prevented to order the equipment, awaiting a general agreement on the design work; actually an additional technical meeting was required. The delay in the mid-term payment at a moment where a funding was necessary for buying the equipment of the prototype. The mid-term payment will occur more than 6 months after the mid-term date. Table 8



Schedule related to the mid-term payment 2004



Year Month T0 + Mid-term



2005



02



03



04



05



06



07



08



09



10



11



12



01



13



14



15



16



17



18



19



20



21



22



23



24



31 14



Mid-term meeting Cost statements



01



Mid-term report v.a



01



Mid-term report v.b



19 14



Mid-term payment



A transfer of responsibility for ordering a part of the common equipment of the prototype, from INTEGRIN to SYSTELIA, did not induce more delay as it was shaded in the late payment. Of course the unexpected change of Scientific Officer was a constraint as introducing more time to solve the problems. It will be assessed at the beginning of the validation if the initial schedule can be maintained or if some more months are needed. 5. EXPLOITATION AND DISSEMINATION ACTIVITIES As usual communication between the partners was based mainly on e-mails, and by phone when necessary. The deliverables and reports, after communication for remarks to the partners, were in line on the web-site as soon as they were delivered, as well as the presentations made during the meetings. Two meetings allowed to inform everyone about the progress and the problems of the project and to get their advices : The mid-term meeting was held in Sète (France) 14th May 2004 with the participation of every company. Unfortunately due to the unexpected change, the new Scientific Officer could not attend. This meeting allowed to give a first presentation of the pre-industrial pilot design and of its interface to collect observations about them; as well as to examine some problems as the supply of toxified shellfish during the validation phase and different opportunities for algal paste feeding.
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A technical meeting was held in Issy-les-Moulineaux (IFREMER headquarters) in France 2nd June 2004, with IDEE COM, INTEGRIN and SYSTELIA (BLUEBIOTECH excused), in order to complete the agreement on the prototype design and ordering of the equipment (with a transfer from INTEGRIN to SYSTELIA for the ordering of some common equipment due to maintenance reasons). Contacts have been taken in May and June 2004 with the French newspaper MIDI LIBRE which covers the South West (location of Sète where will be installed first the prototype) : it intends to produce an article on the project in a next issue. Conclusion The main difficulty in this period has been the late mid-term payment that slowed down dramatically the course of the project, as it was the time to order the equipment : the cash flow, positive at the beginning of the project with the initial payment, was negative from the mid-term at the time where the equipment had to be ordered. A negative cash position is very difficult for SMEs. So there is at least a 2 months delay that could be fully appreciated when the prototype will be installed : then the situation will be examined and, if necessary, mitigation actions could be proposed. However we can note that the support found with the EC was beneficial when trying to solve these difficulties.
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