Mr Ian Oakes
Regulatory Officer
Chester Road 
Buckley
Flintshire
CH7 3AJ
Ref:                                      Telephone Number:                 Date: 
KB/IO/04                                  01691 775320             20th March 2015                                 
Subject: Surface Water Management Project 
Dear Ian,
As requested please find below a summary of the Ecological Treatment System (ETS) project to date and a scope of work for management of the project going forward; I will be in a position to provide more detail when the contractor confirms their project plan. I have included a drawing that details the preferred option, which we have shared with you and your colleagues at site intervention visits during 2014.
1. Summary of Project Work to Date

2. Continuous Monitoring of Surface Waters

3. Phase 1: Improvements to the Aeration and Dynamics of the 3 Surface Water Lagoons

4. Phase 2: Ecological Treatment System (ETS)
5. Temporary Consents

1. Summary of Project Work to Date
We started working with Living Water specialists in ecological treatment systems in 2011. The aim was to develop an ETS to improve the discharge quality of surface water from our site.
Living Water were commissioned to develop a system and asked to help design improvements to the lagoons themselves, as we were looking at replacing the current lagoon aerators which are unreliable, have high power consumption, and are inefficient. Living Water started investigating different aeration systems and other methods for improving water quality within the lagoons. 

The aim of the lagoon improvements and the ecological treatment system is to meet the stricter environmental discharge consents set by the Environment Agency (now Natural Resources Wales) without the addition of chemical treatment, and to have a continuous discharge as opposed the current batch discharge arrangements.
Living Waters design for the ecological treatment system was submitted and approved by Natural Resources Wales (NRW), but to allow continuous discharge the NRW wanted to ensure there would be continuous water quality monitoring in place on the discharge to the Afon Bradley. Where possible we agreed that the equipment used would be MCERTS approved which is possible for all parameters with the exception of ammonia and formaldehyde. The equipment required would be purchased and installed prior to the ecological system being constructed. We spent a considerable amount of time finding the right equipment which was purchased in 2013. The monitoring system for ammonia and formaldehyde is now in place on the inlet to the Lagoons with a second set of equipment ready for installation on the outlet. The remaining equipment for all other parameters has been purchased and will be fitted during 2015.
We are currently experiencing difficulties with the continuous analyser for ammonia and formaldehyde due to the fact that the sample lines within the unit have very narrow, and in some cases micro bore, sample delivery lines that block very quickly with solid matter in the sample stream. We have put in place a solids settlement unit comprised of 3 compartments and a final filtration phase to clean up the water to an acceptable standard, this work is ongoing.
Due to the current issues with continuous monitoring we have divided the surface water management project into 2 phases; phase 1 will cover Lagoon aeration, bacterial treatment, and floating reed beds or rafts. Phase 2 will then cover the main ecological treatment system which is comprised of a series of wetlands / reed beds to be situated on a field adjacent to the Lagoons on our Afon Bradley Farm. By implementing both phase 1 & 2 the pre-treated water from the lagoons would be further treated in the ecological treatment system (Wetlands) which would act as final polishing phase. This could potentially give us a process water quality discharge. The aim then would be to recycle the treated water from the ecological treatment system to the factory for reuse as process, boiler feed water, or fire water since the quality discharging from the ETS will be excellent.

Please note that once the ecological treatment system is in place, the lagoons will be discharging into the ETS and will no longer have a direct discharge to the watercourse. The discharge from the end of the ETS will, if an acceptable quality, be used by the site first with only excess waters discharging to the Afon Bradley
Over the time we have been working on this project you and your colleagues at Natural Resources Wales (formerly the EA) have been very supportive in the process of improving the lagoons and installing the ecological treatment system. Since we started liaising with you on the project in 2011, you have granted relaxed temporary consents for formaldehyde and ammonia which has allowed us to eliminate the need for chemical treatment of the waters within our lagoon system. In December 2014 you granted us an extension of the temporary consents until 30th June 2015 to allow time for the improvements to the lagoons (phase 1) to be put in place to be shortly followed by the ecological treatment system, which was part of the overall design package to improve the discharge to the Afon Bradley watercourse. 

Although the design of the ecological treatment system was completed in January 2013, it had been previously agreed with the NRW that prior to continuous discharge we would have continuous monitoring in place for certain parameters that would include formaldehyde and ammonia. Issues with continuous monitoring have already been discussed.
Living Water have provided us with a proposal for the implementation of the lagoon improvements which includes the aeration system and planted wetland rafts. We met with Jane Shields of Living Water in December 2014 to move the project forward but due to personnel changes within our purchasing department a further meeting in February 2015 had to take place. The decision has now been made to proceed with the proposal for Phase 1 Lagoon Improvements and we have placed a purchase order with Living Water and their preferred civils contractor and we are awaiting a more detailed project scope of work. 
We are doing our best to meet the deadline to improve the lagoon discharge quality by 30th June 2015 (temporary consents extension date) and we will keep you updated on our progress.
2. Continuous Monitoring

Continuous monitoring has been an ongoing project for the last 6 to 8 months. The ammonia and formaldehyde monitors supplied by Skalar have very narrow, and in some cases micro bore, sample delivery tubing that has been quickly blocking with fine solids material being drawn up from the inlet of the Lagoon.

Over the last few months we have tried various systems to remove the solids including pumps and filters and large settlement chambers. We have finally developed a potential solution that involves solids settlement in a 3 chamber settlement tank with a final filtration phase in the last compartment before being run into a small sample pot, the unit will also have a self cleaning water wash and run off cycle to ensure the sample chambers do not build up with solids. This will be trialled over the next 2 – 3 weeks. 
3. Phase 1: Improvements to the Aeration and Dynamics of the 3 Surface Water Lagoons
Phase 1 has been discussed as part of the project summary above: - the works required relate to all 3 Lagoons and are as follows:

1. Installation of new diffuse aerators to the 3 lagoons including concrete slabs,
2. New isolator cabling and jointing for the new aerators,
3. Installation of floating wetland plant rafts moored at the periphery of the lagoons,
4. Installation of pumice baskets with bacterial gel,
5. Inspections and measurement (depth) of all three lagoons and ascertaining the electrical requirements for the new aerators.
3.1 Lagoon Operation

Work on Phase 1 will require each lagoon to be emptied to allow concrete plinths to be installed for six new aerators per lagoon; including the cleaning of the lagoons we estimate each lagoon may be empty for up to 3 weeks. This will not be an issue for No.3 Lagoon as it does not take any regular surface water runoff mainly rainwater. 

No 1 and 2 Lagoons operate by filling one lagoon while the other lagoon is discharging. Surface waters are sampled, analysed, and have to be below consent limits before being released to the Afon Bradley. If continuous monitoring is in place before Phase 1 commences, we will be able to discharge continuously and respond immediately if an out of consent arises.
If continuous monitoring is not in place, which is likely, we will set a sampling and testing frequency of every 4 hours for ammonia and formaldehyde. We will run the current aerator system continuously and ensure the time the lagoons are out of service is kept to the minimum required for cleaning and installation / curing of the concrete plinths. Having reviewed results over the last 12 months we have exceeded the consent limits once in the lagoon for ammonia, with full compliance for formaldehyde. Ammonia was reduced to below consent before discharge by using the current lagoon aeration system.
4. Phase 2: Ecological Treatment System (ETS)
The detailed design of the ecological treatment system (ETS) has been completed and we are ready to plan the construction phase of the project, upon successful commissioning of the continuous monitoring equipment.
The ETS will be established on an existing green field site adjacent to the site lagoons on the Afon Bradley Farm. The site includes the Afon Bradley water course into which our treated surface waters currently batch discharge. 

The ETS will consist of six wetland cells and a pond, as well as the installation of interconnecting pipe work, pumping chambers, electrical installations, and controls and all associated civils and building works. It is envisaged that the construction period of for the ETS will be 3 to 4 months which excludes enabling works that maybe required.
The project will be considered under the following key stages:

1. Brief development and design; Project Planning and Site Surveys

2. Planning consent

3. Procurement

4. Enabling works

5. Implementation
The following is a summary of inputs and services required to deliver the project:

a) Site visit and project familiarisation,
b) Confirmation and finalisation of project brief and scope,
c) Site surveys to include trial holes etc.,
d) Where necessary, appointment of third party advisors e.g. consultant engineers.
Preparation work for phase 2, including ground investigations and establishing all services in the area etc., will commence and run alongside Phase 1. However, the main works associated with Phase 2 will not start until we have satisfied ourselves that continuous monitoring of the surface waters is a robust, reliable arrangement.
5. Temporary Consents

We were granted temporary consents for ammonia and formaldehyde in 2011, which have since been extended until 30th June 2015. We have currently planned the work on the upgrade of the lagoon aeration, wetland rafts, and bacterial gel to ensure we finish Phase 1 of the project by the 30th June. However, as explained during your visit on the 25th February, it will be very much dependant on the timing of the works with Living Water and their preferred civils contractor, AEC Projects. 
We believe that Phase 1 of the project may enable us to achieve the desired limits for formaldehyde and ammonia and that the ETS will act as a final polisher to further reduce levels of all contaminants and produce a water quality that could be used on site as process water. 
If this is the case we may be diverting a significant flow away from the Afon Bradley, and the impact this has needs to be need to be carefully considered by NRW.
I hope this meets with your approval.
Yours sincerely,
Keith Baker.
EH&S Manager.
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