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SBRI End of Phase 1 Report Form  

NOTE: The Authority reserves the right to amend this form and/or issue additional guidance 
notes on how it should be completed during the duration of the project. 

This Report is the contractor’s opportunity:- 

• to describe the work undertaken during the project, what outputs were obtained and 
why these are relevant to the objectives of the Competition 

• to explain and prove expenditure; and 

• to develop a comprehensive report for contractor’s to share with their stakeholders and 
those that may help further commercialisation pursuant to the terms of the contract. 

The Authority may use the Report as part of the assessment for any Phase 2; it is therefore 
important that contractors complete the form as completely as possible.  

The Report will be considered to be confidential and commercially sensitive by the Authority 
and its contents (other than the response to Section 5) will not be disclosed to third parties 
other than in accordance with the terms of the contract.  

The Report must be submitted via MobuoyRoadSBRI@sibni.org within 14 days of the 
completion, or termination, date. The contractor is reminded that completion of this report is a 
contractual obligation and forms part of the payment terms.  The report should be completed 
by the lead contractor, with input from any sub-contractors or project partners as appropriate. 
Please answer, wherever possible, on behalf of the business units, divisions, or companies 
which were involved in the work.  If this is not possible (as a result of merger or acquisition, for 
example), please specify the organisation to which your answers refer.  
 
Please answer the questions fully, but keep your answers succinct and no longer than 
necessary to provide a clear explanation. When describing technical solutions, please regard 
your audience as being someone familiar with the technology, but not an expert. The report 
may be done in narrative alone, however diagrams or pictures may be annexed to the Report 
where these aid clarity Please limit your response to a total of ten sides of A4 plus an 
additional limit of ten sides for any supporting diagrams or pictures. (Please keep to a 
maximum limit of 5MB per email when submitting supporting information).    
Because the true impact of an R&D project often takes several years to emerge, InnovateUK 
and the Authority may approach you for up to six years after project completion to follow up on 
the questions in this report. Your co-operation with any such follow up work is greatly valued. 
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- Cause and extent of pooling / runoff and linkage to the timing and environmental control of 
the irrigation regime. 

- The effect of the leachate irrigation on the health and survival of the SRC willow crop 
(yellowing due to N deficiency, toxicity of the leachate, anything else…) 

- Ongoing monitoring of the plantation with regards to the above. 
- The ongoing data from the continual analyser and resulting volumes recycled or discharged 

(volumes, nutrient contents, link to weather conditions).  Even though the yearly phase of this 
SBRI is not ideal for plant growth, there is still nutrient/pollutant management functionality in 
the soil (adsorption, ion exchange, precipitation, organics stabilisation and transformation via 
macro & micro-organisms etc) and as such the effect of leachate irrigation is still important 
during Dec/Jan as well as June/July. 
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coppice ultimately is utilised by the crop or drains away through the central collection drains, is 
continually analysed and is discharged to the environment if the ammonia is below 3 mg/l (Fig 5).  
 
Integrated Constructed Wetland (ICW) 
In order to allow (permission from environmental regulator EPA) the landfill site to be constructed 
with SRC willows for leachate treatment (this is a relatively unknown technology application in 
Ireland and UK), two ICW systems were also constructed at this landfill site as seen in Fig 3. This 
allows the two technologies to work in conjunction with each other. The ICWs are able to take 
loading when the SRC willows cannot, for example, due to unknown treatment efficiencies when 
the crops are young, just established, just cut back, just harvested, during a rainfall event etc. The 
ICWs are proving to treat the leachate very efficiently (between 1st September and 21st May) with 
reducing ammonia concentrations from pond to pond and very low discharge concentration from 
the final pond. Data for 2017 is seen in Fig 6. 
 
Leachate Variation and Nutrient Loadings 
The monitoring of SRC willow Zone 1 & 2 and Zone 3 & 4 as well as the ICWs has continued 
throughout this SBRI. The quality of the leachate at Churchtown (from three leachate collection 
wells) is variable depending on rainfall, leachate height and extraction rates. Between 1st 
September and 31st March 2017 the ammonia-N concentration ranged from 18.7 mg/l to 125 mg/l 
with an average of 49mg/l. The hydraulic and nitrogen loading is summarised in Table 4. There 
have been some teething problems with the recent commissioning of this site where one side of the 
willow plantation has been receiving more irrigation than the other hence the variation in N 
loadings. Nitrogen loading is the limiting nutrient for this particular wastewater. This illustrates that 
since the start of the monitoring period, 265 kg Nitogen has been applied to the total surface area 
with a discharge of 56kg (assimilation rate of almost 80%). However the initially malfunctioning side 
of the plantation represents nearly 80% of this outfall due to erroneous overloading. Regarding 
zone 1&2 only, 138.7 kg of N applied, 11.8 kg N discharged ie, a soil/plant system N assimilation 
rate of over 90%. 
 
SRC willow Inlet and Outflow volume balances. 
Willows in the UK have been shown to have a potential transpiration rate of ~6.6 ± 0.5 mm/day 
though this can vary substantially due to water stress (Hall et al., 1998) which in turn can affect 
growth and yields (Linderson et al., 2007).  However, different genotypes have been shown to 
exhibit differing levels of sensitivity to water stress which can impact on biomass production, water 
use, nutrient uptake and ultimately their bioremedation potential. Sustainable operation of schemes 
(Table 2) in N.Ireland have been functioning without issues such as pooling, runoff, ground water or 
surface water pollution at an average rate of about 1mm/day. This would of course vary from 
potential evapo-transpiration rates from 0 mm/day to potentially 6 mm/day but would suggest that a 
hydraulic loading of up to 3,600 m3/ha/year could be reasonable and practical.  As the SRC willow 
system at this PoC site is only mid establishment phase, it is unlikely that the water uptake capacity 
of the SRC plantation will be particularly close to its maximum capacity.  This will be achieved when 
the crop is well established with a full root system and growing vigorously. Table 5 summarises the 
hydraulic loadings between 1st September and 31st December 2016. The total hydraulic loading to 
SRC Zone 1 & 2 has been 1718 m3 leachate + 4133m3 rainfall (Met Eireann http://www.met.ie/ 
climate-request/) and the discharge has been 728 m3 (12%). SRC Zone 3 & 4 indicates a 43% 
discharge however this is largely due to the erroneous application of excess leachate to this side of 
the plantation. In total, 26% of the leachate + rainfall water volume was discharged. 
An estimated rainfall volume from 1st January to 21st May 2017 (calculation from the average of Met 
Eireann data 1999-2015) is 789mm,or 9,900 m3 over the 1.25 ha area for the period 1st September 
2016 to 21st May 2017. This represents a total of almost 20,000m3 + 5410m3 leachate and a total of 
5697m3 discharged or 23% of loading over the whole willow area. This is made up from 9% from 
Zone 1&2 and a decreasing 37% from Zone 3&4 (Table 6). 
Variations in leachate volume irrigated have become more constant towards the end of the year. 
Even at an average 17m3/day leachate application rate, outlet flow maps rainfall very closely. I.e. 
there appears to be a sustainable utilisation of the hydraulic loading of the leachate by the soil plant 
system and outflows are as a result of rainfall events. When there is little rainfall, there is no 
significant outflow or discharge from the willow treatment system. However, this is not so apparent 
in Zone 3&4 due to the commissioning issues previously referred to. This pattern is seen in Fig 7. 
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