A303 EA IC3 and 4
Responses to the email received from the EA 24th January 2024.
Fortis responses in blue
We require further information to clarify the following details in order to complete our assessments.
(1) Stability and Non-Conformity in the Chalk Bedrock
There is a potential risk associated with the stability and non-conformity in the chalk bedrock, particularly the possible presence of karst features. Karst features may be present in voids beneath the geological barrier, which may be open or filled with sediment that can erode away. These features are of particular concern as they can form rapid pathways for the movement of contaminants.
If only 50 cm of clay barrier is present, there is a risk that this may not provide sufficient protection against subsidence into the karst features. This could result in the loss or partial loss of sections of the barrier into the karst feature and, if the membrane fails, significant loss of contaminated lagoon water into the karst. While this scenario is not overly likely, the potential impacts could be very severe.
Questions:
·         Has this risk been assessed?
Risk due to preferential pathway captured within DQRA via broad range probabilistic model inputs (probability density functions), and output at 95th percentile. Further explanation has been added to the updated Atkins-Realis report v3.

Risk due to instability of the liners:

RISK ASSESSMENT (report S5) Report table 5.6 failure scenarios and associated risk records "Failure of lagoon containment due to subsidence, ground movement", assessment of possible karst features has been including discussion on likelihood of large voids.

SITE INFRASTRUCTURE REVIEW (S6.1/6.2)
For Main Site: Section 8.1 of the Quality Manual states "The change of design has been prompted by a risk assessment which identified that a HDPE liner as a primary barrier, laid over a clay liner as a secondary barrier would reduce or eliminate the risk of cracks / joint failure in a concrete solution. The HDPE/Clay liner solution also overcomes any differential ground movement, although calculations showed that no settlement is expected (see Settlement Calculations in Appendix 8).

SLOPE STABILITY (Appendix F)
Atkins-Realis have completed an analysis of the slope for the sides of the lagoon. The main site lagoon was design by BdR. Atkins-Realis consider the front field lagoon, which as the worst case. The report concludes “ The analysis shows that the steepest (1V:2H) and highest (2m) slope of the front field lagoon is stable, so by extension all others will be as well.”


·         Was the geological barrier laid directly onto the chalk bedrock?
Yes, please note the following contained in the documents appended to the Atkins-Realis report:

Main Site - design records indicate 500mm of engineered Clay placed directly on to formation (ref DESIGNER’S QUALITY MANUAL, BdR, 17 May 2014). 

Front Field - Tetra tech DWG A116272-CD-01 shows GCL laid on formation. Tetratech Method statement report: A Geosynthetic Clay Lining (GCL) material will be installed in direct contact with the formation surface in the lagoon area as shown on Drawing No. A116272-CD-01. Due to the likely high calcium carbonate content of the subgrade a polythene backed GCL will be used to reduce the risk of cation exchange within the GCL. The GCL will be deployed with the polythene in contact with the formation surface. 
Prior to placement of the GCL the subgrade will be inspected to ensure a surface suitable for the placement of GCL materials. The surface will be such that no surface protrusions, ledges, holes or other deleterious objects greater than 10mm are present.

·         Has there been any assessment of the underlying bedrock for evidence of karst features?
The site was inspected and the formations checked when the lagoons were constructed. There were no signs of any karst features.
An assessment of the risk of karst features is contained in Atkins-Realis’s report Section 4.5 and in the assessment in Appendix E

·         Within your submission please can you elaborate on your assessment of the risk of operational activities on the lagoon’s integrity e.g. the impact of ongoing maintenance such as the removal of silt, and the mitigation needed to prevent any damage. Please include details of any mechanical silt removal which take place on site.
[bookmark: _Hlk214544652]This is covered by Fortis’s Site Water Management Plan. The amount of silt entering the lagoon is minimised, particularly the larger, heavier particles by passing it through the silt traps. The water in the lagoons is kept circulating with a floating aerator, keeping the silt in suspension so that it is removed through the pumping and sprayed back onto the stockpiles.
Based on the above removal of silt build up is infrequent. This is done by use of water and sludge pumps so that there is no mechanical plant within the lagoon. At the completion of any works there is a visual inspection of the liner.
As noted, we propose to introduce leak detection and therefore as the lagoon refills the leak detection will be checked such that nay issues are found and can be rectified.
 
(2) Groundwater Levels
Monitoring of groundwater levels at this site indicates that groundwater levels have been recorded at depths not far below the base of the geological barrier. It is likely that during times of exceptionally high groundwater levels, the groundwater may rise higher than those recorded during monitoring.
There is possible risk that if groundwater levels were to rise above the level of the base of the lagoon, this could result in warping or other deformation of the geological clay layer. Particularly if for any reason the lagoon is dry (or very low water levels) at the time.  This risk is likely to be greater if there is less than 1m geological barrier.
Questions for Assessment:
·         Has this risk been assessed?
RISK ASSESSMENT Atkins-Realis (report S5) Report table 5.6 includes consideration of this risk. It also notes “Extreme high groundwater levels resulting from heavy rainfall events may be higher than those measured, although a rise of a further 6 metres is considered unlikely, and at such times the lagoons are expected to have a high-water level within them.”
·         Are there any measures are in place to monitor groundwater levels to ensure risk of this can be managed?
MONITORING The Fortis Lagoon Management Plan includes monitoring of ground water levels in the boreholes near the two lagoons. The on-going monitoring shows that the risk of the ground water rising to this level is very low, however the risk has been addressed is Fortis’s Lagoon Management Plan with an action to maintain water levels in the lagoon at times of high ground water.

(3) Front field Lagoon.
Details within the submitted documents do not confirm the depth of GCL (clay liner) to be constructed (or in place) under the liner for the front field lagoon.
Questions:  
· Confirm the thickness/depth of the geosynthetic clay lining for the front field lagoon.
GCL product as Bentofix X2 NSP4900, which has a 6 mm dry thickness as detailed in the Enviroseal documentation.

· Has this been risk assessed. Within your submission please can you elaborate on your assessment of the risk of operational activities on the lagoon’s integrity e.g. the impact of ongoing maintenance such as the removal of silt, and the mitigation needed to prevent any damage. Please include details of any mechanical silt removal which take place on site.
The Front Field lagoon will be managed in as that for the main site as noted above and restated below:
This is covered by Fortis’s Site Water Management Plan. The amount of silt entering the lagoon is minimised, particularly the larger, heavier particles by passing it through the silt traps. The water in the lagoons is kept circulating with a floating aerator, keeping the silt in suspension so that it is removed through the pumping and sprayed back onto the stockpiles.
Based on the above removal of silt build up is infrequent. This is done by use of water and sludge pumps so that there is no mechanical plant within the lagoon. At the completion of any works there is a visual inspection of the liner.
As noted, we propose to introduce leak detection and therefore as the lagoon refills the leak detection will be checked such that any issues are found and can be rectified.

(4) Leak detection:
We note from your submission that you intend to fit a leak detection system and modify the liners to suit which will involve emptying the lagoons. 
Questions:
· Please specify what leak detection system you intend to install.
[bookmark: _Hlk214545186]This is detailed in Fortis’s A303 Lagoon Leak Detection and Monitoring document and referenced in Atkins-Realis’s report 6.3.1.2. It is proposed that it will consist of multiple perforated 50 mm diameter plastic pipes across the bottom of the lagoon above the HDPE liner, with a new liner lain above them. A monitoring regime has also been prepared, involving inserting a water probe into the pipes to detect water. The frequency of testing will be on a monthly basis but increased if water is detected.
· What the installation method involves (i.e. during this process will the liner be fully replaced).
See above. Yes a new liner will be used over the leak detection pipes
· Can you outline the leak detectors method of operation and how this system is monitored.
A monitoring regime has also been prepared, involving inserting a water probe into the pipes to detect water. The frequency of testing will be on a monthly basis but increased if water is detected.
The pipes are large enough that a 1.5” suction line can be inserted, to check for water presence and also to extract any water as part of the monitoring and to enable testing of the water. 

(5) General questions:
· We noted that the site inspection identified pipes discharging into the main lagoon.
It wasn’t clear if these issues were fully resolved can you clarify.
The pipes relate to a closed drainage system that discharges into the lagoon. These are above the operational level of the lagoon. Currently they are protected from backflow in a flood by closing penstocks. Atkins-Realis have suggested this could be improved by additionally fitting non-return valves, which we are doing.
· In the DQRA Model 1 Lagoon Water results (Table 5.1), the 95th percentile and 50th percentile values for chloride appear to be transposed. Can you confirm if this the case and supply reasoning.
This was an error. The model output was incorrectly transcribed into the report. This has been corrected in the latest version.
 
(6) Within the “Containment classification assessment and review” document you submitted there are several sections which state the regulator is to highlight if it does not agree this approach. We are assessing the information you have provided. Please remove all these comments from the final document to be assessed.
Noted and amended in the latest report

Once you have completed the review and update of the documents (please record Version number in the version log) it will need to be re-submitted to me for approval. It would be a great help and reduce the time needed to complete the assessment if you could highlight or list the sections and changes made to the document.
The updated documents show the version numbers.
This document should assist in directing you to the information relevant to the points raised.
We are also including a tracked changed version of the Atkins-Realis report.
