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Section 1 - Overall assessment of the achievements and as to whether the 

project objectives and work plan are still viable  

 
EffiSludge for LIFE is a well-functioning project with four years of completed activates. Under 

implementation in Norway, at Skogn where the hosting pulp and paper mill is located, 

EffiSludge for LIFE aims to demonstrate the benefits of an integrated industrial wastewater 

treatment. Large amounts of nitrogen, phosphorus and energy can be saved by the 

implementation, thus promoting a low carbon footprint industrial wastewater treatment.  

Since the previous reporting period (cf. MidTerm Report covering activities from the start date 

of the project until 31/07/2018), in line with the GA and the latest amendment (extending the 

project end date to 31/12/2020; cf. EASME Letter on Amendment No 4 on the 12/09/2019) the 

project focused on the implementation of the following actions:  

 

Action C4 - Demonstration of the EffiSludge concept 

All operation linked to the anaerobic digestion (AD) process and the wastewater treatment 

process, completed at the project implementation site, are included under this action. The core 

of action C4 is the implementation of the EffiSludge concept within the activated sludge 

treatment (AST). This is linked (1) to the operation of the ECSB units processing wastewater 

from the mill prior the AST and (2) to recirculate/reuse nutrient from the AD units into the 

AST. In 2019, activities focused on both aspects which resulted in reaching max loading 

capacity for one of the ECSB units installed at site and a reduction in external chemical nutrient 

dosing in the AST with over 90%. In terms of tons of chemicals used, while in 2017 the  dosing 

of urea amounted to 2000 tons while data from November 2019 shows that we can reduce the 

needed amounts  to around 200 tons per year. Similar reduction is expected for the phosphoric 

acid dosing (preliminary data). This is in line with the target value reported in the Table of 

Indicators where the project is expecting up to 94% saving of chemical solution dosing. 

In addition to the reduction in urea (and phosphoric acid) the energy demand for the wastewater 

treatment show a decreasing trend Based on the latest data collected (the 11th of February 2020), 

a saving of 200-300 MWh per month is indicated. This value is 30% of the targeted energy 

saving in the GA (target saving of 6 800 000 kWh/y which is equivalent to ca. 570 MWh/month 

– cf. Table of Indicators). 

At present, the EffiSludge target value for sludge age and sludge yield have not been reached, 

neither has the production of waste activated sludge per kg of COD processed in the AST. This 

is due to unforeseen low performance in the ECSB units during late December 2019 and early 

January 2020 (cf. Section 2). The targeted sludge age and sludge yield are expected to be 

reached during Q3/2020 so to have the full EffiSludge concept in operation under Q3-Q4/2020.  

 

Action D1 - Monitoring and evaluation 

Monitoring and evaluation of the ongoing activities at site is performed on a regular basis. 

Online measured parameters are recorded daily while monthly site visits focus on specific 

sampling campaigns to investigate specific aspects of the process. Data processing and 

evaluation is then applied to verify target values on sludge age, loadings and digestion 

performance. All activities under action D1 are performed based on the “Protocols for selected 

process parameters including data from calibrations/control measurements” deliverable 

completed in 2017 and revised in November 2019. Data collected under this action have been 

utilised to validate the SUMO model developed in collaboration with RISE as part of the project 

“Modelling industrial symbiosis of biogas production and industrial wastewater treatment 

plants”. The model, finalised in December 2019, is a valuable tool for prediction of the effects 

of EffiSludge on the wastewater treatment plants of interest for implementation of EffiSludge. 
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At the moment, based on the outputs from this model, the project is elaborating how to gradually 

adjust the operation within the AST at Skogn to reach EffiSludge conditions. 

Overall, process monitoring for 2018 and 2019 revealed significant impact of the activities at 

the mill (e.g. type of wood, number of production lines in operation, high/low bleaching) on 

ECSB operation as well as the operation in the aerobic basin. The mill has a minimum of two 

total production stops per year: at Christmas and at Easter. Pre-stop and re-start periods often 

result on poor wastewater quality from the mill and this water can cannot be processed by the 

ECSB (8-10 days per stop). Therefore, in conjunction with the planned stop at the mill, 

operation of the ECSB has to be adjusted. Overall, long term process operation without 

significant process disturbances (stop of production and poor water quality) can last for max 4-

8 months (period between January-April and May-December).  

 

Actions E1, E2 and E3 –Communication, dissemination and networking 

The EffiSludge concept and preliminary results are systematically disseminated at national and 

international conferences, seminars and to media. Thanks to the ongoing actions E1, E2 and E3 

the project reaches thousands of people via updates, quarterly newsletters (last one sent in Dec. 

2019), regular tweets, articles in local newspapers and magazines and via the project website 

(over 10,000 views!) where detailed information of the project and its activities is available.  

Under the reporting period here considered, the project was involved in 13 events across Europe 

including the European Sustainable Energy Week (ESEW2019) in Brussel, the IWA World 

Anaerobic Digestion Conference (AD16) in Delft, the Nordic Biogas Conference in Oslo and 

the Fuels for the Future conference in Berlin. The project also contributed to the publication of 

the book entitled “Biogas in the sustainable society” edited by the Biogas Research Centre and 

available in English and Swedish.  

In November 2018, the project hosted a workshop (46 delegates). A second workshop is 

planned for Q4/2020. The interaction with other LIFE and non-LIFE projects has been well 

implemented. For example, we connected with the LIFE project “LIFE STO3RE” in a few 

events (e.g. AD16 conference), while the exchange of information with LIFE project 

“Methamorphosis” have given us the opportunity to present the EffiSludge concept at their 

closing event in Barcelona on the 23rd March 2020. Data from the overall Skogn site are 

regularly shared within a few projects coordinated by the BRC. The aim of these projects is to 

further investigate industrial symbiosis and nutrient recirculation and is linked to the LCA 

evaluation for EffiSludge.  

“After LIFE” activities focused on developing a network with European pulp and paper industry 

and to keep up to date with key industrial partners so to consider possible project replications 

both in and outside Europe. As part of the “After LIFE” activities, in April 2018 the project 

completed a questionnaire, followed up by a phone meeting, supported by the Close to Market 

(C2M) team. Overall, a direct cooperation between SBF and the C2M team was considered not 

needed, given the nature of the EffiSludge concept (an innovative operational approach of 

existing facilities (activated sludge systems) combined with anaerobic digestion process where 

SBF is an established actor).  

 

Actions F1 and F2 – Project management and monitoring of the CCM indicators 

The project team is well committed to the project, performing all work required to secure a 

project development in line with LIFE requirements. Regular meetings with the Project Steering 

Group (5 meetings since Aug. 2018), the Reference Group (5 meetings since Aug. 2018) and 

key contact points at Norske Skog Skogn and Biokraft. The LCA evaluation and calculations 

on CCM provided valuable inputs that have been presented in a number of dissemination 

activities under actions E1 and E2. In particular, the LCA case zero scenario (carbon footprint 

of the wastewater treatment before EffiSludge) has been completed (1.1-1.4 kg CO2-eq per m3 
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wastewater considering carbon factor for average “European electricity production”. 

Estimation on carbon savings linked to full project implementation showed value of 0.6-0.9 kg 

CO2-eq per m3 wastewater confirming the 50% reduction target in term of carbon emission in 

the GA: a saving of about 5000 ton CO2 per year. This roughly corresponds to driving a fully 

loaded (32 tonnes) EURO5 truck 40 times around the world. So far, based on the performance 

from June 2019, the direct project contribution to carbon emission reduction (linked to chemical 

and energy saving) has been of ca. 500 000 kg CO2 (10% of the target value). 

 

Envisaged progress until next report  

The remaining part of the project will focus on the implementation of full EffiSludge condition 

within the AST (nutrient recirculation + reduced sludge age). Nutrient recirculation and 

evaluation of the related carbon savings within the wastewater treatment plant are ongoing and 

will be further develop to verify, over the all remaining project period, the full impact of the 

reject water flow into the AST with the aim of achieving the expected 94% saving of chemical 

nutrient dosing.  

One of the main focus will be to reach max loading capacity of the ECSBs by the end of 

Q2/2020 (this is a pre-requisite to allow safe change of operation within the AST). Full 

EffiSludge condition is should then be achieved during Q3/2020. This will provide 3-6 months 

of stable operation and monitoring to collected data and thereby be able to validate estimated 

energy and carbon savings under 2020 (cf. Section 2). Under Q4/2020, the project is expected 

to be finalised including LCA and possible completion of required documentation for BREF 

and BAT evaluation (this might require some additional time in 2021). So far, the project has 

been in contact to the Swedish Environmental Protection Agency and additional information 

on which BREF and BAT documents will be revised in the next few years are expected during 

mid-2020. In parallel, activate engagement with the reference group allowed for share of 

experiences and contacts on how to collect all required information. 

Dissemination activities, including attendance to seminars, conferences, site visits, a new video 

about the project and a workshop, are planned to address all targeted audiences in line with GA 

expectations.  

 

Analysis of benefits 

Environmental benefits obtained so far are linked to the CO2 savings for activities directly 

(chemical and energy savings) and indirectly (reduction in consumption of fossil fuels due to 

biogas utilisation) linked to the project. During the period September 2018 - Janary2020, CO2 

savings for activities directly linked to EffiSludge accounted for ca. 500 000 kg CO2 while CO2 

savings for activities indirectly linked to EffiSludge counted for ca. 590 000 000 kg CO2. 

Economic benefits primarily linked to savings in energy- and chemical consumption at the 

WWT plant due to EffiSludge´s conditions of operation will be validated during 2020. In terms 

on social benefits, thanks to dissemination material provided by the project (cf. previous 

paragraph on Actions E1, E2 and E3) thousands of people have been reached. Now that the 

project is in its final stage, its innovation and demonstration value is of interest for many 

companies within the pulp and paper industry and the biogas industry. For SBF and BK, the 

project is an important showcase of successful actions for CCM and will provide evidence of 

carbon savings due to industrial symbiosis (PPI with biogas sector) for circular economy. This 

will also have some policy implications where the completion of the BREF and BAT 

documentations might play a key role on recognising the value of industrial symbiosis and 

giving arguments to legislators on acting to support similar integrated solutions. 

 

 

 



Progress Report LIFE14 CCM/SE/000221 6 

Section 2 - Identified deviations, problems and corrective actions taken in the 

period  
 

Since the previous reporting period (cf. MidTerm Report covering activities from the start date 

of the project until 31/07/2018), in line with the GA and latest amendment (cf. EASME Letter 

on Amendment No 4 on the 12/09/2019 extending the project end date to 31/12/2020) the 

project has been progressing with no major deviations or problems. Only minor technical issues 

and some financial deviations are here reported.  

 

Technical issue 

The latest time-plan provided with Amendment No 4 and presented to the NEEMO monitoring 

team in December 2019 is still valid. However, the milestones “Reaching the target production 

of waste sludge per kg wastewater COD in the active sludge process” and the related 

deliverables “Data/reports from operation of active sludge treatment” and “Data/reports from 

operation of the AD-plant”, linked to Action C4 and expected by 31/01/2020 have been 

postponed to 30/06/2020. This is due to the unforeseen low performance in the ECSB reactor 

during late December 2019 and early January 2020. In detail, the planned stop of the ECSB-

operation related to the closing of the pulp and paper mill activities over Christmas was much 

longer than expected, 2 weeks instead of a few days, due to poor wastewater quality (too high 

suspending solids and too high temperature) from the mill after Christmas. During the two 

weeks when the ECSB was not operating, the pH dosing pump, which is crucial for stable ECSB 

operation, broke. As a consequence of these events, a large amount of the granular sludge in 

the reactor lost activity causing low methane yields and accumulation of VFAs once ECSB was 

taken into operation again. Since mid- January, ECSB activities are focused on restoring the 

granular sludge activity and this is expected to be achieved by end of Q2/2020. A new stop of 

operation at the mill is expected during Easter, and a plan is under development to avoid a 

similar situation as over Christmas. An action plan is already in place to secure fastest possible 

recovery of the ECSB process (cf. figure 1). Briefly, over the remaining part of the project 

nutrient recirculation will be provided to the AST as to achieve max reduction of external 

nutrient dosing to reach the project target (“Maximise reject water flow to NSS”). The amount 

of WAS (biosludge) processed with the fish waste will increase over time from 100 m3/day to 

150 m3/day by May. This will acclimatise the CSTR-process to the higher  amounts of sludge 

and thus avoid time for ramp-up  once EffiSludge is in place. The reduction of the sludge age 

will be implemented as soon as possible when the ECSB is at full capacity. 

In the latest documentation provided with the request for project extension, it was reported that 

“EffiSludge condition will be fully implemented to get at least 6-8 months of stable operation 

and monitoring”. All parties involved are working to fulfil this target. However, as reported 

before (cf. paragraph on D1 activities) the activities at the mill have a large impact on the 

processes within the wastewater treatment and the ECSB is limited to a 4-8 months period of 

no significant process disturbances. This is why, 3-6 months (instead of 6-8 months) of stable 

operation is what is could be achieved within the Skogn site. Nevertheless, where possible (e.g. 

nutrient recirculation) a longer, stable, reference period (8-10 months) will be used in the 

evaluation. Overall, given the process knowledge gathered so far, all involved parties and the 

reference group, are confident on obtaining enough information over a 3-6 months period under 

no process disturbances to validate the EffiSludge concept and to achieve the expected targets. 
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Figure 1 – EffiSludge2020 operation plan 

 

Project Specific Indicators 

Based on data collected so far, in line with the information provided above, all project specific 

indicators should to be achieved. In terms of CO2 saving, the project aim to reach the expected 

target of 5500 ton CO2  saving on annual basis by savings in both chemical- and energy 

consumption. However, it is to be reported that the latest update of the “table of indicators” in 

2018, showed a miss calculation on the section “8.1.1 CO2”. When a change of unit from kg 

CO2/ton of produced product at the mill (as in the first version of the table) to kg CO2/m
3 (as 

reported in the current version) was requested, values where by mistake calculated without 

considering the annual volume of the wastewater. Therefore, in line with all dissemination 

material provided by the project since 2017, the value before project implementation is not 525 

kg CO2/m
3 but 1.4 kg CO2/m

3 (525/365=1,4), and it is expected to decrease to 0.7 kgCO2/m
3 

(250/365=0.7) after the successful implementation of the project. This will give an annual 

estimated carbon saving of 5500 ton of CO2. 

 

Financial deviations 

Travelling costs to the project implementation site for action C.4 are expected to increase due 

to the project extension linked to operation aspects (project now ending 31st Dec. 2020 instead 

of 31st Dec. 2019). For this reason, it is suggested to preliminary reallocate ca. 20.000 Euro 

budget under the cost category “External Assistance” for action C.1 Construction site manager 

for coordination of deliveries and works, to cost category “Travel” for action C.4 

Demonstration of the EffiSludge concept and D.1 Monitoring.  

 

 

 


